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Massachusetts Department of Environmental Protection BWSC-102B

Bureau of Waste Site Cleanup
Release Tracking Number

RELEASE LOG FORM ATTACHMENT -

(complete if using BWSC-1028B only)
12/23/2004 Time: T~ DAM |EPM

E. LOG/RELEASE LOCATION INFORMATION:
Lawrernce Date:

City/Town:
21 Canal Street

Release Address:

Use of Altachment (check one): [:I Amendment to Release Log Form D Attachment Page(s): oft _

F. INSPECTIONS OR SITE VISITS (also Follow-up Office Response): {check one}

|:| Inltial Compliance Field Respense - Announced D Initial Compliance Field Response - Unannounced
D Compliance Field Response - Unannounced

I:l Follow-up or Other Field Response

D Short Notice Audit Inspection

D Compliance Field Response - Announced
Follow-up Office Response

D Field Response - Direct Oversight
G. ADDITIONAL DESCRIPTION:

12/2%/2004 The submiital is for an interim Phase II Report. There is no Phase I
ruaase 21
{although there is a TClass) or Phase II SOW in EPICS for this site.

I have requested the file from

Jack Miano

seems to think a Phase I was submitted at one time.

In the mean time I have given the recent submittal to John Zupkus.
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H. DEP ASSIGNMENT:  (complete If using BWSC-102A and 102B or BWSC-1028 only) LS r\ﬂ-@/ﬁj .
David Shakespeare

Preparer of RLFA (please print):

Slaff Lead Assigned (If different from preparer):

El Check here if the Release or Threat of Release is unassigned.

L| Check here if this RLFA records a change in staff lead.
Revised 11/22/99 Do Not Alter This Form Page 2 of 2




STONE & WEBSTER MASSACHUSETTS, INC.
100 TECHNOLOGY CENTER DRIVE
STOUGHTON, MASSACHUSETTS 02072

RECEIVED m wm

J.0. No. 608134 05000000
P.0. No.
LTR No. COL-336

DEP
N OR THEAST R E G’ O NAL OF H CE REF. Phase Il — Areas North of the Raceway

el v g 2004

XKOO (O

T0 [ ] The following submittals are attached
Massachusetts Department of Environmental __copies __prints __ reproducibles __ microfilm aperture cards
Protection ) sach Of. .
. E drawings D specifications
Data Entry Unit DX documents [ ] notes of conference
Northeast Region
One Winter Street
Boston, MA 02108
BT R L R ST 'SENTFORYOUR':
& final 1 approved [ revisions ] approval
O pretiminary [] approved as revised [0 omissions 0 comment
[J nocomment {7 unacceptable [as defined in [ additions K use
[0 suggestions as noted specification] O corrections I information
0 comments [ fites
[ concurrence
YOUR ATTENTION IS DIRECTED TO THEFOLLOWING: . - . o oo i
Reieased for: [l fabrlcatlon | purchase of necessary materlais
Please revise and submit ___prints __ reproducibles _____microfilm aperture cards.
Please submit prints reproducibles microfilm aperture ure cards of:
documents [0 drawings [J] shop detail.

Please return one copy each of this material bearing your approval or comments.

Please acknowledge receipt of this material by signing and returning the enclosed comp
We trust that these notes are in accordance with your understanding: if not, please a

Phase Il — Comprehensive Site Assessment for Areas North of the Raceway DE
FORMER OXFORD PAPER MILL - LAWRENCE, MA 01840 C 232004

To Whom It May Concern: DEP

NORT
We are transmitting the MADEP Phase Il - Comprehensive Site Assessment f(ﬂ%eas ﬁm,MQE

ancl transmittal forms with original signatures for investigative work conducted on the north side of the
Former Oxford Paper Mill in Lawrence, Massachusetts (RTN 3-2691). This Phase |l Comprehensive Site
Assessment report does not cover investigative work conducted on the south side of the Oxford Paper Mill.
The Phase Il Comprehensive Site Assessment for Areas South of the Raceway will be submitted at a later date
under a separate cover. Also, if significantly differing conditions are identified on the north side during
removal of material from the wedge area, the enclosed report will be amended.

Sincerely, 2% f

Les Tyrala, PG
Project Manager

Cc: T. Schiavone (City of Lawrence} - 1 copy K. Tisa (EPA Region 1) — 1 copy Job Book - 1 copy
R. Devaney (GenCorp, Inc.} - 1 copy A. Roche (MHD) - 1 copy
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Massachusetts Department of Environmental Protection
Bureau of Waste Site Cleanup BWSC108

COMPREHENSIVE RESPONSE ACTION TRANSMITTAL o ® T1ackino tumber

FORM & PHASE | COMPLETION STATEMENT B

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

A. SITE LOCATION:
1. site Name: _ormer Oxford Paper Mill - Areas North of the Raceway

2. Straat Address: 21 Canal Street

3. CityTown; -8Wrence 4. ZIP Code: 01840-1839

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

[ = Tieria b.Tiert8B [ ] c Tiertc [] d. Tierlt
WO008661

6. If applicable, provide the Permit Number:

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

1. Submit a Phase | Completion Statement, pursuant to 310 CMR 40.0484.
2. Submit a Revised Phase | Completion Statemnent, pursuant to 310 CMR 40.0484.

3. Submit a Phase Il Scope of Work, pursuant to 310 CMR 40.0834.

4. Submit an Thterim Phase Il Report. This report does not satisfy the response action deadline requirements in 310 CMR
40.0500.

5. Submit a final Phase Il Report and Completion Statement, pursuant to 310 CMR 40.0836.

6. Submit a Revised Phase Il Report and Completion Statement, pursuant to 310 CMR 40.0836.

7. Submit a Phase |l Remedial Action Plan and Completion Statement, pursuant to 310 CMR 40.0862.

8. Submit a2 Revised Phase 1) Remedial Action Plan and Completion Statement, pursuant to 310 CMR 40.0862.
9. Submit a Phase IV Remedy Implementation Plan, pursuant to 310 CMR 40.0874.

10. Submit a Modified Phase IV Remedy Implementation Plan, pursuant to 310 CMR 40.0874.

Qoo @ oOoOoo

11. Submit an As-Built Construction Report, pursuant to 310 CMR 40.0875.

RECEIVED

DEC 23 2004

. DEP
NORTHEAST REGIONAL OFFICE

{All sections of this transmittal form must be filled out unless otherwise noted above)

Revised: 04/22/2004 Page 1 of 5




Massachusetts Department of Environmental Protection

Bureau of Waste Site Cleanup BWSC108

Release Tracking Number
COMPREHENSIVE RESPONSE ACTION TRANSMITTAL
FORM & PHASE | COMPLETION STATEMENT - {2691
Pursuant to 310 CMR 40.0484 (Subpart D) and 40.0800 {(Subpart H)

B. THIS FORM IS BEING USED TO {cont): {check all that apply)
D 12. Submit a Phase IV Final Inspection Report and Complstion Statement, pursuant to 310 CMR 40.0878 and 40.0879.

Specify the outcome of Phase [V activities: {check one)

,:] a. Phase V QOperation, Maintenance or Monitoring of the Comprehensive Remedial Action is necessary to achieve a
Response Action Qutcome.

b. The requirements of a Class A Response Action Qutcome have been met. No additional Operation, Maintenance or
D Monitoring is necessary to ensure the integrity of the Response Action Outcome. A completed Response Action
Outcome Statement and Report (BWSC104) wili be submitted to DEP.

¢. The requirements of a Class C Response Action Outcome have been met. No additional Operation, Maintenance or
D Monitoring is necessary to ensure the integrity of the Response Action Outcame. A completed Response Action
Outcome Statement and Report (BWSC104) will be submitted to DEP.

d. The requirements of a Class C Response Action Outcome have heen met. Further Operation, Maintenance or

D 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 and Report (BWSC104) will
be submitted to DEP. :

13. Submit a Revised Phase IV Finaf Inspection Report and Completion Statement, pursuant to 310 CMR 40.0878 and
40.0879.

14. Submit a peripdic Phase V inspection & Monitoring Report, pursuant to 310 CMR 40.08%2.

a0 0

15. Submit a Remedy Operation Status, pursuant to 310 CMR 40.0893.

EI 16. Submit a periodic Inspection & Monitoring Report to maintain a Remedy Operation Status, pursuant to 310 CMR
40.0893(2).

E] 17. Submit a Termination of a Remedy Operation Status, pursuant to 310 CMR 40.0893(5).
[:] 18. Submit a final Phase V Inspection & Monitoring Report and Completion Statement, pursuant to 310 CMR 40.08%4.

Specify the outcome of Phase V activities: (check one)

a. 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 Qutcome. A completed Response Action
Outcome Statement (BWSC104) will be submitted to DEP.

b. The requirements of a Class C Response Action Outcoms have been met. No additional Operation, Maintenance or
|:[ Monitoring is necessary to ensure the integrity of the Response Action Outcome. A completed Response Action
Qutcome Statement and Report (BWSC104) will be submitted to DEP.

¢. The requiraments of a Class C Response Action Outcome have been met. Further Opsration, Maintenance or

D Monitoring of the remedial action is necessary to ensure that conditions are maintained and/or that further progress is
made toward a Permanent Solution. A completed Response Action Outcome Statement and Report (BWSC104) will
be submitted to DEP.

D 19. Submit a Revised Phase V Inspection & Monitoring Report and Completion Statement, pursuant to 310 CMR 40.0894.

D 20. Submit a Post-Response Action Qutcome Inspection & Monitoring Report, pursuant to 310 CMR 40.0897.

{All sections of this transmittal form must be filled out upless otherwise noted above)

Revised: 04/22/2004 Page 2 of 5




Massachusetts Department of Environmental Protection
N Bureau of Waste Site Cleanup BWSC108

Relsase Tracking Number

COMPREHENSIVE RESPONSE ACTION TRANSMITTAL
FORM & PHASE | COMPLETION STATEMENT B]-Peor ]

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

C. LSP SIGNATURE AND STAMP:

| attest under the pains and penalties of perjury that | 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 309 CMR 4.03(2), and
{iil) the provisions of 309 CMR 4.03(3), to the best of my knowledge, information and belief,

> if Section B indicates that a Phase ], Phase I, Phase lli, 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. 21E and 310 CMR 40.0000, (ii) is (are) appropriate and reasonabile to accomplish the
purposes of such respanse action(s) as set forth in the applicable provisions of M.G.L. ¢. 21E and 310 CMR 40.0000, and (iii}
comply(ies) with the identified provisions of all orders, permits, and approvals identified in this submittal;

> jf Section B indicates that a Phase Il Scope of Work or a Phase IV Remedy implementation Plan is being submitted, the
response action(s)} that is (are) the subject of this submitiai {i} has (have} been developed in accordance with the applicable
provisions of M.G.L. ¢. 21E and 310 CMR 40.0000, (ii} is (are) appropriate and reasonable to accomplish the purposes of such
response action{s) as set forth in the applicable provisions of M.G.L. ¢. 21E and 310 CMR 40.0000, and (jii} comply{ies) with the
identified provisions of all orders, permits, and approvals identified in this submittal;

> if Section B indicates that an As-Buiit Construction Report, Phase V Inspection and Monitoring Report, or a Remedy
Operation Status is being submitted, the response action(s) that is (are) the subject of this submittal {i} is {are) being
implemented in accordance with the applicable provisions of M.G L. ¢. 21E and 310 CMR 40.0000, {if) 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} comply(ies} with the identified provisions of all orders, permits, and approvals identified in this
submittal.

| am aware that significant penaities may result, inciuding, but not limited to, possibie fines and imprisonment, if | submit
information which | know to be false, inaccurate or materialty incomplete.

1. LsP# 4488

Ronald 3 Last Name: _nichards

2. First Name:

. Telephone: (617) 589-5499 Y B FAX (617) 589'2160

.i:.

7. Signature; MW
Date: ZZ'ZférZoﬁ 9. LSP Stamp:

{mm/ddiyyyy)

®

Revised: 04/22/2004 Page 3 of 5




Massachusetts Department of Environmental Protection
Bureau of Waste Site Cleanup BWSC108

COMPREHENSIVE RESPONSE ACTION TRANSMITTAL |0 [ockng Number
FORM & PHASE | COMPLETION STATEMENT - [2691

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

D. PERSON UNDERTAKING RESPONSE ACTIONS:

1. Check allthatapply: [_] a.changein contactname [ | b. change of address O« change in the person

undertaking response actions
City of Lawrence - Office of Planning & Development

2. Name of Organization:

3. Contact First Name:‘ Thomas 4. Last Name: Schiavone

5. sweet 147 Haverhill Street 6. Tite: awrence Gateway Project Director
7. Gity/Town: _-aWrence o sute. MA o 7pcode: 01840-1515
10. Telephone; (978) 794-5891 1.ext; 12 12. Fax. (978) 683-4894

E. RELATIONSHIP TO SITE OF PERSON UNDERTAKING RESPONSE ACTIONS:

1. RPor PRP B a, Owner |:| b. Operator D c. Generator |:| d. Transporter

D e. OtherRPorPRP  Specify:

D 2. Fiduciary, Secured Lender or Municipality with Exempt Status (as defined by M.G.L. c. 21E, 5. 2)

I_—_' 3. Agency or Public Utility on a Right of Way (as defined by M.G.L. ¢. 21E, 5. 5(j})

I:’ 4. Any Other Person Undertaking Response Actions  Specify Relationship:

F. REQUIRED ATTACHMENT AND SUBMITTALS:

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

2. Check here to certify that the Chief Municipal Officer and the Local Board of Health have been notified of the submittal of
any Phase Reports to DEP.

3. Check here to certify that the Chief Municipal Officer and the Local Board of Health have been notified of the availability of a
Phase Il Remedial Action Plan.

4, Check here to certify that the Chief Municipal Officer and the Local Board of Health have been notified of the availability of a
Phase IV Remedy Implementation Plan.
involving the implementation of a Phase IV Remedial Action.

6. Check here if any non-updatable information provided on this form is incorrect, e.g. Site Name. Send corrections to the

I:I 5. Check here to certify that the Chief Municipal Officer and the Local Board of Health have been notified of any field work
D DEP Regional Office.

7. Check here to certify that the LSP Opinion containing the material facts, data, and other information is attached.

Revised: 04/22/2004 Page 4 of 5



P

l Massachusetts Department of Environmental Protection
Bureau of Waste Site Cleanup BWSC108
/ .
. Release Tracking Number
COMPREHENSIVE RESPONSE ACTION TRANSMITTAL
FORM 8 PHASE | COMPLETION STATEMENT - 2691

Pursuant to 310 CMR 40,0484 (Subpart D) and 40.0800 (Subpart H)
G. CERTIFICATION OF PERSON UNDERTAKING RESPONSE ACTIONS:

1.1, Thomas Schiavone , attest under the pains and penalties of perjury (i) that | 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 inguiry of those individuals immediately responsible for obtaining the information, the
material information contained in this submittal is, to the best of my knowiedge and belief, true, accurate and complete, and (jii)
that | am fully authorized to make this attestation on behalf of the entity legally responsible for this submittal. 1/the person or
entity on whose beprd arthis aware that there are significant penalties, including, but not limited to,

i v itting false, inaccurate, or incomplete information.

Lawrence Gateway Project |

3. Title:

Signature

4. For- City of Lawrence - Office of Planning & Development 5 Date: [ & / /7 ’Z 3%
(Name of person or entity recorded in Section D) {mm/ddfyyyy)

|:| 5. Check here if the address of the person providing certification is different from address recorded in Section D.

7. Street:
8. Cily/Town: 9. State: _ 10. ZIP Code:
11. Telephone: 12.BExt: . 13, FAX

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

Date Stamp (DEP USE ONLY:}

Revised: 04/22/2004 Page 5of 5
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Phase Il Comprehensive Site Assessment
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1.0 INTRODUCTION

The purpose of this report is to provide the Massachusetts Department of Environmental
Protection (MADEP) with a Phase I - Comprehensive Site Assessment (CSA) report for areas
north of the raceway at the Oxford Paper Mill (OPM) in Lawrence, Massachusetts, For this
report, the area north of the raceway refers to both the wedge area and the North area (See Figure
3). The Oxford Paper Mill has been assigned release-tracking number (RTN) 3-2691 by the
MADEP. Comprehensive Response Actions were conducted by Stone & Webster
Massachusetts, Inc. (Stone & Webster or S&W), A Shaw Group Company, in accordance with
the Massachusetts Contingency Plan (MCP), 310 CMR 40.0800, on behalf of the City of
Lawrence, the owner of the Oxford Paper Mill property. The general site location is depicted on
Figure 1 (Site Locus Map). Figure 2 shows the complete Oxford Paper Mill Site, including the
areas north and south of the raceway. Figure 3 shows only the entire area north of the raceway,
the area that this Phase Il ~ CSA report is focused on.

This report provides a summary of known conditions on the north side of the Site and will be a
bridge to use as required to address additional site activities.

2.0 BACKGROUND

2.1 General Information

The former Oxford Paper Mill (OPM) Site, Release Tracking Number 3-2691, is located on
approximately three acres of land in Lawrence, Massachusetts, immediately northwest of the
intersection of Canal Street and the Spicket River (refer to the Site Locus Map attached as Figure
1). A small portion of the OPM is also located north of Canal Street on the eastern bank of the
Spicket River (an urban surface water body that abuts the OPM). The OPM is transected by a
raceway, which discharges to the Spicket River., All nine buildings (Building Nos. 1, 2, 3, 4, 5,
6, 13, 1A, and 28) that once occupied the south side of the OPM have been demolished.
Buildings north of the raceway were demolished in the 1970s. The OPM is surrounded by either
& wooden stockade or chain-linked fence. Oxford Paper ceased operations at the Site in the mid-
1970s. The City of Lawrence took ownership of the property in 1983.

Froperties surrounding the OPM are used for commercial, institutional, and industrial purposes.
GenCorp, Inc. (GenCorp), the Everett Mills property, and Union Street are west of the Site. Canal
Street and the North Canal are south of the OPM beyond which are other historic mill buildings.
The Spicket River is north and east of the Site. The Lawrence General Hospital is beyond the
Spicket River to the north. The Everett Mills property is currently used for commercial purposes.
The GenCorp facility, which was formerly occupied by Bolta Products and used for manufacturing
rubber and plastic products, is currently vacant. The GenCorp facility was used most recently for
manufacturing plastics and vinyl coated fabrics; polyvinyl chloride, resins; methyl isobutyl ketone
(MIBK), methyl ethyl ketone (MEK), and tetrahydrofuran (THF) were used as part of these
manufacturing operations.

Office of Planning & Development -- City of Lawrence Page 1
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Based on a review of the Massachusetts Geographic Information System (GIS) map (Lawrence)
(refer to Figure 4), the OPM is not within an Interim Wellhead Protection Area (fWPA) or Zone 1.
Mr. Madden at the Lawrence Water Department indicated that the City of Lawrence obtains its
water from the Merrimack River. Water is drawn from one well in the Merrimack River; this well
is located in the river at the foot of Ames Street (i.e., at the intersection of Ames Street, Water
Street, and Riverside Drive), approximately one and one-half miles west and cross gradient of the
OPM. The city's reservoir is approximately one and one-half miles northeast of the OPM on Ames
Hill. According to Mr. Madden, several car washes and only one residence have private water
supply wells in the city. The closest private well is at a car wash approximately one mile from the
OPM. Based on a review of Massachusetts Surface Water Quality Standards (314 CMR 4.00), the
Spicket and Merrimack Rivers are Class B surface water bodies (i.e., designated as habitat for fish,
other aquatic life, and wildlife, and for primary and secondary contact recreation).

According to the Federal Emergency Management Agency, Flood Insurance Rate Map (FIRM) for
the City of Lawrence, Massachusetts (Community Panel Number 250087 0002B), the northwestern
portion of the OPM is within Zone A17 (i.e., an area of 100-year flood) and portions of the north
and southeastern areas of the Site are within Zone B (i.e., an area between the limits of the 100-year
and 500-year flood).

Site Subject Area — North of Raceway (Wedpe Arca and North Area)

The area north of the raceway (the Site) is in an area of commercial development within
downtown Lawrence, Massachusetts. The property does not contain any buildings or structures
and is unpaved. The area north of the raceway contains vegetation that includes trees around the
outer perimeter and tall grass throughout the interior portion. The Site is bounded to the north
and east by the Spicket River, to the west by commercial property (the O’Gara Building), and to
the south by the raceway. Access to the property is partially restricted by fencing along the
western boundary. However, the Site can be accessed from the Spicket River or via an exit of the
O’Gara Building. A Site Plan for the area north of the raceway is presented in Figure 3. The
property will be used in the future as a passive park.

2.2  Ownership History and Historic Paper Mill Activities

HMM Associates conducted a preliminary site assessment in 1992, which summarized the
history of the OPM. The following information is drawn from the HMM report (HMM, 1992).
The HMM report states that paper making had been conducted on the Site for 135 years, first
under the name Russell Paper Company, then Champion International, Oxford, Ethyl, and finally
Pleasant Valley Paper Mills. Operations ceased completely in 1974. The City of Lawrence took
ownership of the OPM in 1983.

Pulping of the wood chips was done by the “soda and sulphite” chemical process, which
produced a foul odor (HMM, 1992) and typically used a base (lime or sodium hydroxide) plus
sulfurous acid (HSO;). Another pulping process, called the kraft chemical pulping process, uses
sodium hydroxide (NaOH) and sodium sulfide (Na,S), and may have also been used at the
Oxford Site. The process was most likely conducted in steel digesters under steam pressure.

Office of Planning & Development — City of Lawrence Page 2
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Some papers were coated with clay, which was stored in silos that were once present on the
property. Buildings identified on the Sanborn maps include the “soda pulp mili”, the “chemical
mill” (No. 15), a machine building, (No. 3), and a building containing “beating engines” and a
“rotary bleacher” (No. 6). Bleaching of pulp may have been done using chlorine or hypochiorite.
An open coal bin, boiler room, and “black ash room” are also identified on some Sanborn maps.
Note that building numbers, arrangements, and uses changed over the years according to the
Sanborn maps.

Contaminants that may be present on the Site due to former paper mill operations include
polycyclic aromatic hydrocarbons (PAHs) from coal, coal ash, and other combustion operations;
chlorinated organic compounds that may have been formed during pulp bleaching operations;
and sulfides from chemical pulp residues. The chlorinated organic compounds and sulfides
would most likely have been released to surface water and air, as opposed to soil, because they
are associated with mill operations that involved water discharges (to the raceway most likely)
and air emissions (sulfur compounds and other volatile organic compounds (VOCs) from stacks
and process tanks). In addition, underground storage tanks containing fuel oils and therefore,
petroleumn hydrocarbons (PHCs) may be present in soil and groundwater. Transformers
containing polychlorinated biphenyls (PCBs) have historically been present on-site.

2.3 Environmental Compliance and Permit History

Since the Site is within the 100 year floodplain of the Spicket River (i.e., it is considered to be
Bordering Land Subject to Flooding), a Notice of Intent (a written notice filed by any person
intending to remove, fill, dredge, or alter an Area Subject to Protection under the Wetlands
Protection Act) has been filed by MHD with the Lawrence Conservation Commission.

MHD has been given a National Pollutant Discharge Elimination System (NPDES) permit for
dewatering activities that are being conducted as part of the demolition activities associated with the
area south of the raceway. However, since groundwater exists at 15 to 20 feet below grade for areas
north of the raceway, its not expected to be collected or treated.

24  Regulatory History

A Notice of Responsibility (NOR) was issued to the City of Lawrence on May 15, 1989; the
NOR indicated that contaminant conditions at the former OPM render the Site a "Location To Be
Investigated” (LTBI). According to an October 23, 1989 letter from DEP to the City of
Lawrence, the Emergency Response Branch concluded that no further emergency response
actions at the Site were necessary at the time and the case was referred to the Site Management
Branch. The Site was first listed as an LTBI on DEP's "List of Confirmed Disposal Sites and
Locations to be Investigated" on January 15, 1990. As a Transition Site under the Massachusetts
Contingency Plan (MCP), the August 2, 1996 deadline for submittal of a Licensed Site
Professional (LSP) Evaluation Opinion, as specified in the MCP (310 CMR 40.0610(3)(b)),
applied to the Site. Neither one of the submittals listed in 310 CMR 40.0610(5)(a) through (c)
(i.e., an LSP Evaluation Opinion, statement pursuant to 310 CMR 40.0610(4)(b), or Response
Action Outcome Statement) nor a Tier Classification Submittal was submitted to DEP by this

4
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deadline. As such, the Site was categorically classified as a Tier IB disposal Site on August 2,
1996.

On November 23, 1999, the Site was Tier Classified by Mr. Kevin Scully, LSP of Stone &
Webster. Thé¢ numerical ranking for the Site was 558, and a Tier 1A Permit Application Submittal
was sent to DEP on November 29, 1999 for administrative and technical review. A Site visit was
conducted by MADEP on February 3, 2000. During this meeting and subsequence discussions with
Mr. Kevin Scully and Ms. Ann Roche of MHD, Mr. Larry Mach of MADEP indicated that the Site
would be classified Tier 1B. On March 3, 2000, MADERP classified the Site as a Tier 1B (Permit #
WO008661).

2.5  Soil and Groundwater Categories

For screening purposes only, the analytical results have been compared to applicable MCP
Standards throughout this report. A Method 3 Risk Characterization for this portion of the Site
has been performed and is discussed in Section 8.0. Soil and groundwater categories have been
developed by MADEP to facilitate the characterization of site risk where releases have occurred.
Appropriate categories for this site have been identified in accordance with 310 CMR 40.0990.

2.5.1 Soil Categorization

Soil categorization is described in Section 40.0933 of the MCP. Three criteria are assessed to
identify the soil category: accessibility, frequency of use, and intensity of use. Accessibility is
determined by identifying how close to the surface oil and hazardous material (OHM) is located
and whether there are physical barriers such as pavement preventing access to it. At this site,
surface soils are considered “accessible” and subsurface soils are considered "potentially
accessible”. Frequency of use describes how often a receptor has access to or use of the disposal
site. Intensity of site use is an indication of the likelihood of contacting or disturbing the soil in a
manner, which will increase exposures to OHM.

Soil contamination is present at depths less than three feet below the surface and access to the
Site by children is currently not restricted. However, children would not be found at the Site
with high frequency. Based on these considerations, and in accordance with the MCP soil
category selection matrix, Under the MCP (310 CMR 40.0933) soil is categorized as S-1, S-2, or
$-3, based on the current and reasonably foreseeable site activities and uses as identified in the
MCP. For the purpose of soil categorization, the potential for exposure is described by a
qualitative analysis of the accessibility of the soil in combination with information about the Site
activities and vses. The criteria contained in the MCP (310 CMR 40.0933) were used to describe
exposure potential at the Site. Site soils can be classified as S-2, unpaved soil within the
property, O to 15 feet deep.

Since the Site may undergo future development as a park, the S-1 category is applicable to soils
on the Site in the future. It is anticipated that the Site will be used for a passive park area, and
hence have a low intensity of use. The frequency of use is also expected to be low, which could
potentially allow for classification as S-2. However, because the City of Lawrence does not plan

Office of Planning & Development — City of Lawrence Page 4
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to regulate the frequency of use, the more protective classification of S-1 has been selected as
more appropriate for evaluating future risk. '

2.5.2  Groundwater Categorization

As described in 310 CMR 40.0932, MADEP has identified three groundwater quality categories
under the MCP, each reflective of a type of risk that may be posed by OHM in groundwater.
Different combinations of these criteria are applicable at sites depending upon the groundwater
resource characteristics.

The GW-1 category is applicable to locations where groundwater is, or may in the future be, a
drinking water source. Based on a review of the MADEP Bureau of Waste Site Cleanup Site
Scoring Map (refer to Figure 4), the Site is not located within a designated Zone II, Interim
Welthead Protection Area, a Potentially Productive Aquifer, or the Zone A of a Class A Surface
Water Body. In addition, the Site and surrounding areas are serviced by municipal water and is
not indicated to be within 500 feet of any private wells. Therefore, a MCP GW-1 Groundwater
Category classification is not considered applicable to the Site.

The GW-2 category applies to locations where OHM may volatilize from the groundwater and
migrate into an occupied structure. Since no currently occupied buildings exist on-site and an
AUL will prevent future building construction, the current and future classification of Site
groundwater in the GW-2 (as defined in 310 CMR 40.0932(2} is not considered applicable.

The GW-3 category is intended to protect environmental receptors in surface water, which may
be exposed to OHM when groundwater discharges to surface water. As is the case at all sites,
the GW-3 groundwater category is applicable. The Spicket River, which abuts the Site, is a
potential surface water receiving body for site related groundwater. Therefore, completion of an
exposure pathway between contaminants in groundwater and this nearby surface water body is
considered possible. Consequently, consistent with the requirements of 310 CMR 40.0932(2),
where all groundwater is assumed to eventually discharge to surface waters, the groundwater at
the Site is classified as a GW-3 Groundwater Category.

In summary, based on the above soil and groundwater categorizations, applicable MCP
Categories are S-1 and S-2 for soil and GW-3 for groundwater.

2.6  Results of Previous Investigations

The following are the results of previous investigations for the areas north and south of the
raceway:

Briges Associates, Inc., 1984

In December 1984, Briggs Associates, Inc. (Briggs) completed an Environmental Site
Investigation of the former OPM property in accordance with Massachusetts General Laws
(M.G.L.) Chapter 21E. The study consisted of a Site reconnaissance, a review of information at
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the Lawrence Fire Department regarding storage tanks on the property, excavation of five
shallow (to a maximum depth of 7 feet below ground surface) test pits (TP-1B thorough TP-
5B), and collection and analysis of soil samples for volatile organic compounds (VOCs),
RCRA-8 metals, and oil and grease. Briggs concluded that, "RCRA metals, oil and grease, and
volatile organics concentration were all within limits not to represent an issue,” and "all

factors indicate that the area is environmentally acceptable.”

Eckenfelder, Inc. 1984 through 1992

Eckenfelder, Inc. conducted investigations of the GenCorp, Inc. Site between 1984 and 1992,
‘These studies were conducted in phases (i.e., Phase I-A, Phase I-B, Phase I, Phase IlI-A, Phase III-
B, Phase IV-A, Phase IV-B, and Phase IV-C). Eckenfelder's Phase IV investigations, which were
completed between September 1990 and December 1992, included sampling and analysis of soil
and groundwater on the former OPM Site. The scope and results of their work on the former OPM
Site are presented below.

Eckenfelder's Phase IV groundwater investigation program included: installation of monitoring
wells on both the GenCorp, Inc. and former OPM property; collection of two rounds of
groundwater samples from existing wells; collection of a third round of groundwater samples from
a limited number of wells; and collection of surface and subsurface soil samples. The following
paragraphs summarize soil and groundwater analytical results for the Oxford Paper property.
Figures 2 and 3 show the locations of monitoring wells installed by GenCorp on the north side of
the OPM property. These monitoring wells were decommissioned in 1997.

Soil

With the exception of 0.12 mg/kg of methylene chloride in surface soil sample G-19 (south side),
no VOCs were detected in soil. Low levels of SVOCs (i.e, benzo(a)anthracene,
benzo(b)fluoranthene, bis-(2-cthylhexyl) phthalate, di-n-butyl phthalate, chrysene, fluoranthene,
and pyrene) were detected in soil at various depths. PHCs were detected in three subsurface soil
samples (B-16XD (north side), B-22 (north side), and B-18 (south side)) at concentrations ranging
from 13 to 1720 mg/kg. PCBs (Aroclor 1254) were detected in two surface soil samples, G-19
(south side) and G-22 (north side) at 0.165 and 0.34 pg/kg, respectively. Mercury was detected in
surface soil at one location (i.e., B-19 (south side)) at a concentration of 43 mg/kg. Lead and zinc
were detected in surface soil sample G-18 (south side) at 230 and 200 pg/kg, respectively. Phenols
were also detected in soil sample G-18 at 59.5 mg/kg.

Groundwater
VOC:s (i.e., benzene, chloroform, ethylbenzene, toluene, 2-chloro-ethyl vinyl ether, MIBK, MEK,

acetone, THF) were detected at low concentrations in groundwater during Eckenfelder's Phase IV
investigation.
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Analytical results indicated the presence of low levels of PCBs in three wells (B-18D (south side),
B-20D (north side), and B-22D (north side)) on the former OPM Site at concentrations close to the
detection limit {concentrations ranged from 0.5 to 2.9 pg/L). Data validation concluded that the
PCBs values for these wells were false positives. No PCBs were detected in deep bedrock wells or
in wells along the downgradient perimeter of the former OPM Site,

Elevated levels of several metals {arsenic, chromium, mercury, lead) were detected in groundwater,
Arsenic was detected in wells B-16D (north side) and B-22D (north side) at 212 and 370 pg/L,
respectively. Analytical results indicated the presence of mercury in monitoring well B-19 (south
side) at 440 pg/L and lead in monitoring well B-16D (north side) at 16 pg/L.

Phenanthrene was detected in groundwater collected from monitoring well B-22S (north side) at a
concentration of 70 pg/l.. Pesticides (beta BHC) were detected in B-22D (north side) at a
concentration of 0.09 pg/L.

Based on the results of this study, Eckenfelder, Inc. concluded that the shallow VOC plume
emanating from the GenCorp, Inc. property has decreased in size and no longer extends onto the
former OPM property.

Eckenfelder, Inc., 1994

In October 1994, Eckenfelder, Inc. collected groundwater samples from 20 existing monitoring
wells located on and around the Oxford Site (both north and south sides). The samples were
analyzed for VOCs, PCBs, arsenic, chromium, mercury, and zinc. Low to non-detectable levels of
VOCs were present in groundwater. PCBs were not detected in any of the groundwater samples.
Concentrations of arsenic, chromium, mercury, and zinc were consistent with previous sampling
results.

Eckenfelder, Inc., 1995

In May 1995, Eckenfelder, Inc. collected surface water samples from locations within the Spicket
River, North Canal, and raceway. The samples were analyzed for VOCs via U.S. EPA Method
§240 and tetrahydrofuran (THF). With the exception of 1.1 pg/L of 1,2-dichloroethene (1,2-DCE)
in the Spicket River at General Street (SW-1) and 2.7 pg/L of carbon disulfide in the raceway
(SW-11), no VOCs were detected in the surface water samples collected.

Eckenfelder, Inc. 1997

Groundwater

Prior to March of 2003, groundwater at the Oxford Site was last sampled in November of 1996,
during a sampling event done by Eckenfelder for GenCorp (Eckenfelder, Inc. — Oxford Paper
Site Supplemental Groundwater Quality Report, 1997). The wells were sampled just prior to
being decommissioned in 1997. During the November 1996 sampling event, wells north of the
raceway were sampled and analyzed for VOCs, SVOCs, PCBs, priority pollutant metals, cyanide,
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and diesel range organics or petroleum hydrocarbons. Low levels of toluene (between 3.5 pg/L
tn B-21S and 17 pg/L in B-16S) were detected the groundwater samples. Methylene chloride
was sporadically detected at levels below 2 pg/L (in B-21S, B-228, and B-22D), and was also
detected in field and trip blanks at similar levels. No data validation was conducted and it is not
known whether the methylene chloride detections would have been eliminated due to blank
contamination; however, it is considered likely.

B-21S contained PAH contamination, acenaphthene, fluorene, and 2-methylnaphthalene, at
concentrations of 3.1, 4.8, and 2.8 pg/L, respectively. Diethyl phthalate was detected in B-22XD
at a level of 1.0 pg/I.. B-16D and B-21S contained diesel range organics or petroleum
hydrocarbons in concentrations of 0.28 and 0.73 mg/L.. No PCBs were detected in any of the
samples. All well locations are depicted in Figures 2 and 3.

The concentrations of organic contaminants detected in the November 1996 sampling event are
very low and sporadic, and are not suggestive of a significant groundwater impact at the Site.

2.7  Previous Assessment of Storage Tanks, Drums, and Containers

Information on the status of storage tanks, drums and containers is provided in various letters and
reports regarding the area north of the raceway and is summarized below.

According to a review of City of Lawrence Fire Department records by Briggs Associates, Inc. in
the 1984 study, no aboveground storage tanks were present at the OPM. However, the records
indicated that one 20,000-gallon and three 30,000-gallon underground storage tanks (USTs) were
present at the Site. The license for these tanks was issued on July 6, 1953. Fire Department
records also indicated that gasoline was stored in two 300-gallon USTs. One tank was installed
in 1921 and the other one was installed in 1928; both were removed on July 23, 1968.

A March 19, 1992 letter from Mr, Robert J. Devaney, Jr., Director of Environmental Engineering
at GenCorp to the City of Lawrence Community Development Department summarizes the
results of CDM's December 1985 report titled "Final Technical Memo Report #3 - Oxford Paper
Site." The letter indicates that the presence of three 30,000-gallon tanks at the Site was
confirmed in April 1989.

The May 15, 1989 NOR letter from MADEP to the City of Lawrence indicates that based on
MADEP's review of a July 25, 1967 plan of the Site, seven fuel oil storage tanks were located on
the property (three 30,000-gallon, one 20,000-gallon, one 10,000-gallon, and two 1,000-gallon
tanks). The letter indicates that these tanks were abandoned in 1976. According to the letter, two
of the tanks (one 20,000-gallon and one 1,000-gallon) were located on April 19, 1989 and were
scheduled to be removed; no leakage was observed from the 20,000-gallon tank.

A Commonwealth of Massachusetts, Department of Public Safety, Division of Fire Prevention,
Permit for Removal and Transportation to Approved Tank Yard was obtained for the 20,000-
gallon tank on April 18, 1989. The tank was removed on April 19, 1989 and transported off-Site
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to John C. Tombarello & Sons of Lawrence, Massachusetts. The permit indicates that the tank
was accepted at this location on June 9, 1989,

The 1,000-gallon tank was excavated on April 20, 1989. This 1,000-gallon tank was removed
from the location of a supposed 10,000-gallon fuel oil tank shown on a historical map of the Site.
According to a Commonwealth of Massachusetts, Department of Public Safety, Division of Fire
Prevention, Permit for Removal and Transportation to Approved Tank Yard, the tank was
transported off-Site to John C. Tombarello & Sons of Lawrence, Massachusetts. The permit
indicates that the tank was accepted at this location on June 9, 1989,

An April 23, 1991 letter from Eckenfelder, Inc. to Mr. Robert J. Devaney, Jr., Director of
Environmental Engineering at GenCorp indicates that GenCorp responded to the 1988 oil release
to the Spicket River by assisting with UST location, identification, and removal on the former
OPM property. The letter also indicates that subsequent excavations conducted by the City of
Lawrence confirmed the presence of several large diameter USTs, which contained petroleum
residuals of unknown composition.

According to information gathered, as part of HMM's Preliminary Site Assessment in 1992, five
underground storage tanks were identified on the Site to the north of the raceway. Two of these
tanks (one 500-gallon and one 1,000-gallon) were removed by Clean Harbors in 1988. Records
maintained by the City of Lawrence Fire Department indicate that one 1,000-gallon tank was
removed in 1989. The remaining USTs were each 30,000-gallons. The contents of the tanks
were sampled by Clean Harbors in 1988; analytical results indicated that petroleum was stored in
the tanks. Clean Harbors reportedly removed the contents of two of the USTs. According to
rzcords at the City of Lawrence Fire Department, the contents of the third tank had solidified.

Enpro, Inc. removed the three 30,000-gallon fuel oil USTs in November 2000. Analytical data
showed no exceedances at MCP reportable levels. Based on the above information, it appears
that there are no remaining underground storage tanks in the North area of the former OPM Site.
Figure 3 shows areas north of the raceway where former USTs were once located.

2.8  Geophysical Investigation

A geophysical survey was conducted on March 7, 8, and 11, 2002 by Hager GeoScience,
focusing on the area north of the raceway and up to the Spicket River. The report produced by
Fager GeoScience is reproduced in Appendix A. Two techniques, electromagnetics (EM)
conductivity and Ground Penetrating Radar (GPR), were used. The purpose of the survey was to
identify and locate subsurface voids and obstructions that could pose hazards for environmental
sampling with a drill rig or test pits. Due to the nature of the Site, there were many obstructions
that interfered with the data collection, consequently leaving gaps in the data. Among the
subsurface obstructions were heavy gauge steel plates, I-beams, a large roll of chain link fence,
bricks, rebar, and vegetation.

EM is commonly used to delineate boundaries between native/natural ground material and
anthropogenic material (fill, construction materials, disturbed native/natural material, and tanks).
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The method relies on the ability of the EM to detect significant differences in conductivity
between these media, using either in-phase or quadrature-phase conductivity responses to an
induced electromagnetic field. In-phase responses are useful in discerning metallic objects, while
quadrature-phase responses are useful in determining variations in ground conductivity.

At the Oxford Paper Mill site north of the raceway, the in- and quadrature-phase EM surveys
indicated that there were no large buried metal objects (this indication was also confirmed by
GPR results). Metal objects detected during the EM survey were all correlated to surficial debris
such as steel plates and chain link fence that were annotated during the data collection. The
survey was able to discern many rectilinear features, which seemed to correlate with historic
buildings. In general, these buildings tend to run paralle] to the raceway, within 30 feet of the
raceway north wall. One building, however, ran north towards the Spicket River, across the
center of the Site. These EM responses are suggestive of remnant foundation walls and debris
filled foundations. Because of vegetation, the southem extent of these remnant foundation walls
was not determined due to the inability to access this area with the EM equipment.

The EM method of investigation did not detect any voids large enough to be resolved by the 5-
foot traverse spacing. At the Oxford Paper Mill, this was an issue in several areas because of the
amount of metal on the ground, and in particular the steel/concrete slab overlying the foundation
of the western end of the former chemical mill (Building No. 15).

The GPR method measures the time it takes for a radar wave pulse to travel to and from a
discontinuity (such as a foundation wall) that has reflected the wave. The travel times are then
converted to depths based on the composition of the material through which the waves travel.
This conversion factor is based on site soils. In the case of the Oxford Paper Mill, borehole data
(former wells B-16 and B-22, from former site assessments), handbook tables and experience
were used. The transverse spacing of the GPR unit was also smaller (2 feet) than the EM
traverses, thereby giving better definition and three-dimensional imaging.

The results of the GPR survey were very similar to the EM survey in that they revealed remnant
building structures, which predominantly paralleled the raceway and one structure, which was
oriented north to south across the Site. In addition, the GPR survey was also able to discern the
presence of a linear feature between the engine room and the center of Building No. 19 (boiler
room), a couple of locations where floors have collapsed or partially collapsed into basements,
and one area where voids (buried rooms) were possible. This buried room area is roughly the
area of the west end of the chemical mill, which was not discernable using EM method because
of the I-beam and concrete floor structure at grade.

2.9  Asbestos Air Monitoring

Clue to the presence of asbestos in surface soils, real-time air monitoring for asbestos was
conducted during test pit excavation and soil boring activities. Real time asbestos-containing
material (ACM) air monitoring results from the March of 2003 site investigation did not exceed
action levels. Appendix B presents the real-time ACM air monitoring data. An asbestos air-
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monitoring plan and action levels were established for the project through consultation with the
EPA and MADEP and the following table depicts this information:

| Location Frequency of Sample Exposure Limit | Action Level Response Action
- Upgrade to Level C
- Initiate / modify engincering
controls
Personal ' Daily 0.1 ficc 20.1 flec - Determine source of elevated
fiber
- Continue to monitor work
area
Work Area Background and Clearance 0.1 flec 20.1 fice - Same as above
Work Area Daily, 2 downwind and 1 upwind .
Perimeter (GenCorp and O°Gara) 0.1 fice 201 flee - Stop work and notify MADEP

Note: flcc = fibers per cc

In addition, equipment operators were required to wash equipment parts that contacted soil
before leaving the Site. Wash water was discharged into a small, shallow test pit lined with
geotextile fabric, to trap any ACM fibers present. Upon demobilization from the Site, the
geotextile fabric was drummed and was disposed off-site as ACM waste.

2.10 Tier Classification

The Oxford Paper Mill property has undergone a succession of environmental investigations
beginning in 1984. The site is a listed MCP disposal site, Release Tracking Number 3-2691.
The Site first came to MADEP’s attention in 1989, after a release of petroleum product to the
Spicket River. The site was a transition site that was classified as a default Tier 1B site in 1996,
because required MCP submittals were not filed with the MADEP. The Site was classified as
Tier 1A by Stone & Webster (S&W) for the City of Lawrence in November 1999, After a site
visit and subsequent discussions, MADEP re-classified the Site as Tier 1B, which is the current
site status.

3.0 PHASE II-COMPREHENSIVE SITE ASSESSMENT ACTIVITIES

The purpose of the Phase Il CSA field program was to fill data gaps necessary to characterize the
source, extent, and migration pathways of OHM, and the risk or harm posed to health, safety,
public welfare, or the environment. In accordance with 310 CMR 40.0800 of the MCP,
Comprehensive Response Actions, Metcalf & Eddy prepared a Scope of Work (SOW) for the
May 2002 site Targeted Brownfields Assessment (TBA), which covered the wedge area._ The
Scope of Work was issued after all the components of the work plan were agreed upon by the
EPA, City of Lawrence, and the MADEP. After Metcalf & Eddy received all. comments, the
final Scope of Work_was submitted to_atl partws in-May 2002. Upon completion of the May
2002 Scope of Work, it was further agreed that data from this investigation would be supplied to
Stone & Webster for use in preparing MCP submittals for the Site. The SOW prepared for the
May 20602 TBA was completed by Metcalf & Eddy. Metcalf & Eddy worked as a subcontractor
to Stone & Webster Massachusetts to conduct site work in March 2003 for the North Area.
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The field activities for the May 2002 and March 2003 site investigations are summarized below
and detailed in the following sections.

May 2002 — Wedge Area (Metcalf & Eddy)

Advancement of test pits at twelve locations within the area north of the raceway
(specifically the wedge area) that will be graded for park and bridge construction.
Sixteen test pits were planned (refer to Figure 5), but not all were advanced due to
accessibility and/or health and safety concerns;

Collection of soil samples from 0 to 1 foot, and at approximate two-foot intervals
thereafter to the bottom of each test pit, for PCB analysis in the mobile laboratory.
Samples were collected to an approximate depth of fifteen feet or until the test pit was
terminated based on physical or health and safety issues;

Collection of soil samples from the surface (0 to approximately 1 foot) interval from
each test pit for analysis in the mobile laboratory for arsenic, chromium, and lead;

Selection of a portion of the mobile laboratory soil samples for confirmatory analysis
for PCBs and metals by the fixed laboratory;

Collection of composite soil samples from selected test pits for analysis in an off-site
laboratory for the following: Extractable Petroleum Hydrocarbons (EPH), TCLP
metals, sulfide reactivity, and priority pollutant metals (plus barium and vanadium).
Composites samples were created by combining soils at different depths within the
selected test pits, selected to represent surface soils (typically the first two intervals,
i.e, 0 to 1 foot plus 1 to 3 feet) and subsurface soils (typically three feet to bottom of
test pit). The test pits were selected to provide a representative spacing along the area
north of the raceway that was under investigation;

Collection of selected samples for asbestos analysis, and one water sample from a test
pit for EPH and PCB analysis, based on field observations;

Conducted geophysical investigations for subsurface anomalies; and

Investigation-Derived Waste (IDW) management

March 2003 — North of Wedge Area (North Area) — Metcalf & Eddy / Stone & Webster

Obtain surface and subsurface soil data sufficient for use in a Method 3 Risk
Characterization through ten soil borings (refer to Figure 3);

Evaluate groundwater to confirm the current understanding of the Site, based on
sampling conducted by GenCorp that indicates groundwater contamination is not
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present. Installation of five new monitoring wells at the new soil boring locations
throughout areas north of the raceway;

¢ Further investigate subsurface geophysical anomalies found during the May 2002 site
investigation that could represent pathways for migration or sources of contamination;

¢ Investigate areas where USTs were formerly located to rule out the possibility of
subsurface petroleum releases;

e Characterize the subsurface to a depth of approximately fifteen feet (where possible)
to allow development of a plan for remediating the Site consistent with its intended
future use;

* Land surveying of all new sample and monitoring well locations, groundwater
elevation survey; and

s Investigation-Derived Waste (IDW) management

The major site contaminants, and recommended analyses for the field investigation of the area
north of the raceway, are summarized below:;

PCBs. PCBs are the primary site contaminants, due to transformer spills and leaks and other
possible sources, such as leaks from pulp and paper processing equipment. Analysis for PCBs is
recommended for TSCA compliance, MCP risk characterization, and off-site disposal
characterization,

The types of Aroclors most likely to be encountered at the Site based on historical data and the
TBA data are Aroclor 1242 and Aroclor 1248. Aroclors 1254 and 1260 may also be
encountered. The Aroclors lighter than 1242 are not considered as likely to be present.

Asbestos. Suspected ACM was visually observed during the TBA, and the observations were
confirmed by laboratory analysis of soil samples. The November 2002 surface soil sampling
event supplemented and confirmed the TBA results.

Petroleum Hydrocarbons. While UST leaks have not been documented, soils were sampled
and analyzed for EPH by the MADEP method. The EPH soil data is needed for off-site disposal
characterization, and the target PAH analytes from the EPH analysis (see below) also serve to
characterize soil for disposal and MCP risk characterization. TPH concentrations in soil were
elevated at one subsurface soil location north of the raceway (former Boring B-16, see Figure 2),
and a sheen was observed in TP-7 during the TBA investigation, suggesting there may have been
an on-site petroleum release.

It is not considered necessary to analyze soils for VPH and VOCs because there are no
documented releases of volatile constituents on the Site. However, groundwater samples were
analyzed for VPH, due to the proximity of potential upgradient sources.
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PAHs. PAHs are likely to be present in soils, most likely due to coal and coal ash, and possibly
petroleum releases. PAHs were widely detected at levels above reportable concentrations during
the TBA. Phenanthrene was detected in groundwater at one location, according to the tier
classification. PAH compounds were quantified via the EPH analysis. If related solely to coal
and coal ash, the soil PAH concentrations may be determined to be “background” as defined in
the MCP. It is understood that GenCorp is performing an assessment of area-wide background
levels of PAHs for its property and the OPM property. PAH soil results were evaluated in light
of the background assessment and for disposal purposes.

Metals. Heavy metals may be associated with coal ash, but the high level of mercury at one
location is suggestive of a more concentrated source, possibly a release from mercury-containing
manometers, gauges, or switches that may have been used at the former paper mill. Analysis for
metals (priority pollutant list plus barium and vanadium at 2 minimum) was recommended. The
addition of barium is recommended because it is a RCRA metal, and because it has MCP Method
1 Standards. Vanadium also has MCP Method 1 Standards.

Sulfide Reactivity. As noted previously, sulfides were used at the paper mill and there is a
possibility that sulfide-reactive materials are present on Site. However, soil samples were
analyzed for sulfide reactivity during the TBA and sulfide reactivity was not detected. For the
March 2003 site investigation, soil samples were not analyzed for sulfide reactivity.

Other Analytes. VOCs and SVOCs other then PAHs in soil were detected in some samples at
low levels, according to the data presented in the tier classification, and are not judged to be
significant site contaminants. There was one detection of a pesticide in groundwater, beta BHC,
at a low level (0.09 pg/L) during one previous groundwater sampling event. Pesticides are not
known to have been used or stored at the property. Further analysis for pesticides is not
considered to be necessary.

A description of the field investigation processes performed are summarized as follows:

3.1  Health and Safety

S&W developed and implemented a worker Health and Safety Plan for the work performed on
the north side of the raceway (wedge and North Area) at the Oxford Paper Mill in Lawrence, MA
(S&W, updated 2002). Also, Metcalf & Eddy’s Health and Safety Plan was followed by on-site
workers. On-site personnel read and signed the Health and Safety Plan before performing work
on the north side of the Oxford Paper Mill. Due to the asbestos found throughout the areas north
of the raceway, all work was conducted in Level C personal protective equipment (PPE) and no
action levels were reached. Asbestos air monitoring was conducted during all investigative
activities north of the raceway. Refer to Section 2.9 for a summary and Appendix B for real-time
data.
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3.2  Test Pit Excavations and Sampling

In May of 2002, Metcalf & Eddy completed a test pit investigation of an area north of the raceway
known as the wedge area, which was conducted as part of a Targeted Brownfields Assessment
(TBA). The test pit investigation concluded that soils were primarily contaminated with PCBs,
asbestos, PAHs and certain metals.

Samples were collected to an approximate depth of fifteen feet below ground surface (bgs) or until
the test pit was terminated based on physical or health and safety issues. PCB analysis was
conducted by both mobile and fixed laboratory procedures. PCB analysis was conducted by the
mobile laboratory for one to two foot samples collected from each of the twelve test pits. The
mobile laboratory results indicated the presence of fow levels of PCBs (1 to 15 mg/kg) throughout
the wedge area soils. The fixed laboratory sample results did not confirm the mobile laboratory
results in all cases. It was determined that the mobile laboratory sample results provided a
conservative measurement of the PCBs present, because the mobile laboratory sample results were
nearly always greater than the fixed laboratory sample results. Since the PCB concentrations do not
show a pattern with either depth or test pit location, segregation of PCB-contaminated wedge
material from uncontaminated material is not believed to be feasible. The concentrations do not
differ over a wide range, and are uniformly less than 50 mg/kg.

Based on the site knowledge of the Region 1 PCB coordinator and GenCorp representatives, initial
releases of PCBs at the Oxford Site are believed to have occurred before 1978. Disposal of pre-
1978 wastes that have PCB concentrations less than 50 mg/kg is not regulated under TSCA.
However, the PCB concentrations in the wedge area soils are greater than what can be accepted by
Massachusetts landfills and/or recycling facilities (2 mg/kg or less). PCB contamination of wedge
area soils is believed to have originated from demolition activities that occurred north of the
raceway before and after 1978.

Soil samples and bulk waste samples were collected for asbestos analysis, based on field team
observations of suspect ACM and asbestos warning tape. The presence of asbestos in soils was
confirmed by laboratory analysis at nine of twelve test pit locations. Soil asbestos concentrations
ranged from less than one percent (detectable) to several percent, and bulk ACM was also
discovered at several locations. ACM was not visually observed at all locations, and it is
considered likely that it is present throughout soils of the wedge area, even though some soils
contained concentrations less than one percent. Wedge area test pit logs are presented in Appendix
C. Figure 5 represents the locations of all wedge area test pit excavations.

Surface soil samples at each test pit location were screened for arsenic, lead, and chromium in a
mobile laboratory using an XRF (X-ray Fluorescence) instrument. The samples were initially
screened for these metals due to their presence in the groundwater from investigations conducted by
Eckenfelder between 1984 and 1992. Samples from each of the test pit locations were also sent to a
fixed laboratory for a wider range of metal analysis. For wedge area soils from test pits located
furthest east, arsenic concentrations are elevated relative to samples from other areas. The elevated
arsenic concentrations (>60 mg/kg) may be partially due to the presence of coal ash in that area. A
“black ash room” and “boiler room” were formerly located in this area. Metals detected in the soil
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are believed to primarily originate from ash. TCLP extraction and analysis did not reveal
concentrations of leachable metals in excess of toxicity characteristic regulatory levels (See Table
5-4),

The primary petroleum hydrocarbon fraction present in wedge area soils is the aromatic fraction
with target PAH compounds. The presence of PAHs is consistent with field observations of coal
and wood ash, coal chips, asphalt, and partially bumed timbers. The PAHs found in wedge area
soils are likely to be predominantly from asphalt, coal, coal ash, and wood ash, but petroleum
and/or creosote releases cannot be definitely excluded as contributors to the PAH contamination.
The highest total PAH concentrations (>100 mg/kg) were detected around the vicinity of the former
“black ash” room.

As defined by the Massachusetts hazardous waste regulations (310 CMR 30.000), a waste exhibits
hazardous characteristics if it is ignitable, corrosive, reactive, or toxic. Based on visual and
laboratory evidence, it was confirmed that the wedge area soils that were sampled were non-
corrosive and non-reactive. No soil borings or monitoring well installations occurred during this
wedge area investigation.

In March of 2003, Metcalf & Eddy/S&W conducted an investigation of the North Area (north of
raceway and wedge area) to determine the nature and extent of contamination for the area. Test pits
(TP-A through TP-J) were advanced to evaluate and characterize the type of fill and obstructions
present. A total of ten test pits were excavated and advanced to approximately fifteen feet bgs
throughout the North Area. The objectives of the test pits were divided into four general categories;
1) evaluate geophysical anomalies that were discovered during the TBA investigation in 2002
(Metcalf & Eddy), 2) determine the extent and depth of fill (excavting to fifteen feet deep), 3)
characterize the type of fill across the site with particular attention to the amount of asbestos, and 4)
investigate former UST graves. North area test pit logs are presented in Appendix D. Figure 3
represents the locations of all the north of wedge area test pit excavations. Soil samples for
chemical analysis were not collected, because the purpose of the test pits was to visually
characterize the subsurface and to help identify locations for the soil borings. Only asbestos bulk
samples were sent to a certified laboratory for analysis,

The reason for the geophysical anomaly (pipeline that appears to run from the engine room to a
stack) identified in the EM survey and GPR survey during the TBA investigation in 2002 (Metcalf
& Eddy) was not discovered during the March 2003 Metcalf & Eddy/S&W investigation. This
anomaly was not reached due to the brick and concrete obstructions that were two feet thick. The
lateral extent of fill was undetermined due to the inability to access the slopes to the Spicket River.
All ten test pits contained fill and building debris. Most of the test pits contained large quantities of
debris and building walls, foundations, and floors. No native soil was found in any test pit, since
the test pits cover a significant portion of the site (test pits from March 2003 and May 2002), it is
reasonable to estimate that the entire Site has been filled to a depth of fifteen feet or more. During
test pits activities in the former UST graves, field observations did not indicate the presence of
petroleum contamination in any of the soils. Also during test pit investigations, bulk samples of
asbestos looking material were taken and later confirmed to be positive.
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3.3  Soil Boring Advancement and Soil Sampling

As part of the Phase II CSA, ten soil borings were advanced utilizing a truck-mounted drill rig
during Metcalf & Eddy/S&W March of 2003 investigation. Ten locations were chosen for soil
borings based on the test pit results, previous investigations, and historical information. The
locations of the soil borings are depicted on Figure 3. The soil borings were divided into five
groupings: upgradient of the former Site buildings (SB-1), downgradient of the former Site
buildings (SB-10), in the area of the former USTs (SBs 2, 3, 8, and 9), in the vicinity of the
former soda pulp mill (SB-4), and in the vicinity of wedge area TP-7 (SBs 3, 6, and 7) where a
sheen had been observed on the water in TP-7 during Metcalf & Eddy’s 2002 investigation. Due
to the difficult nature of drilling at the Site (because of subsurface obstructions), attempts to
reach the target depth were generally limited to no more than three attempts at each location,
although a fourth attempt was made for SB-6. Soil borings MW-1 (SB-1), SB-2, MW-3 (SB-3),
3B-4, MW-5 (SB-5), MW-6 (SB-6), SB-7, SB-8, SB-9, and MW-10 (SB-10) were advanced
from March 10 through March 14, 2003 and March 17, 2003. A truck-mounted drill rig
equipped with 4% inch inside diameter hollow stem augers was used to advance the borings. The
ten soil borings were advanced to depths ranging from 9.5 to 20 feet bgs. The ten soil borings
were performed according to the protocols outlined in MADEP Publication #WSC-310-91. A
soil description and boring log for each boring is provided in Appendix E.

The soil borings were designed to collect data for a Method 3 Risk Characterization and, in
particular, to determine the extent of PCB contamination. One sample set was collected from
each depth at each boring location: shallow (0 to 1 foot bgs), intermediate (1 to 9 feet bgs), and
deep (9 to 15 feet bgs). Each sample set was collected from a two-foot split-spoon within the
sample interval and analyzed for MA-EPH, MCP-regulated metals (the thirteen priority pollutant
retals plus barium and vanadium), and PCBs. Additionally, PCB samples were collected, and
frozen, from the remaining two-foot split-spoon sections that were not part of the sample set for
that interval. If the samples sent to the laboratory tested positive for PCBs, then the samples that
were frozen would be analyzed for PCBs as well to determine the vertical extent of
contamination. For soil borings completed as monitoring wells, the deep-zone sample was
collected at the water table.

Due to the nature of the Site (buried foundations filled with debris from the demolition of the
former buildings), more than half of the borings required two or more attempts to reach target
depth; however, only two of the ten borings hit shallow refusals after 3 tries. Native soils were
encountered in borings SB-1, SB-3, SB-5, and SB-6 at approximately 15 to 20 feet bgs. The
other borings were not advanced completely through the fill, and were completed at depths
ranging from 9.5 to 17 feet bgs. The thickness of the fill appears to be a minimum of fifteen feet
throughout the area north of the raceway.

The borings encountered predominantly the same materials found during the test-pitting phase of
the March of 2003 investigation with the exception of SB-10/MW-10, the downgradient
monitoring well. While advancing SB-10, a thick petroleum oil was found in the soil at a depth
of approximately 9.5 to 16.5 feet. The petroleum appeared to be a heavy weight fuel oil, which
after installation of a monitoring well screened from 5.5 to 17.5 feet, did not penetrate the sand
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pack of the well even 48 hours after the well had been constructed. Ten days later, during which
the Spicket River had risen nearly 8 feet, water was detected in MW-10 at a depth of 12.6 feet
bgs, though no NAPL was measured.

34  Monitoring Well Construction

Groundwater monitoring wells were installed in five soil borings, SB-1 (MW-1), SB-3 (MW-3),
SB-5 (MW-5), SB-6 (MW-6), and SB-10 (MW-10). The monitoring wells were constructed
using two-inch schedule-40 flush jointed PVC. Each well was screened across the water table
with a ten-foot (12.5 feet in the case of MW-10) section of 20-slot PVC well screen and brought
to two to three feet above grade surface (ags) with a solid PVC riser that was capped with a
locking expansion cap and housed in a four-inch padlocked steel stand-pipe.

The well construction consisted of a sand pack in the annular space around the PVC completed to
approximately two feet above the top of the well screen, approximately one to two feet of
hydrated bentonite, and an additional six-inches of sand. Cuttings from the boring, and
additional sand, were used to backfill the remaining annulus. Monitoring wells MW-1 and MW-
3, and MW-10 were typical overburden monitoring well installations. MW-5 and MW-6,
constructed by the same method as the other wells, were both situated so that the bentonite plug
straddled a 12-inch concrete/brick floor that was penetrated during drilling, effectively isolating
the groundwater from the water running off the former foundation floors of the buildings.
Monitoring Well Construction Logs are presented in Appendix F.

3.5  Monitoring Well Development

Following well construction, Metcalf & Eddy/S&W developed the five installed monitoring
wells MW-1, MW-3, MW-5, MW-6, and MW-10 using the procedures outlined in the EPA’s
Low Flow Groundwater Sampling Procedure (EPA, 1996a). The monitoring wells were
developed with the use of a peristaltic pump powered by a 12-volt battery. The purpose of the
development process was to remove the fine sediments that may have entered the well screen and
to bring the well into hydraulic connection with the aquifer. At a minimum, three well volumes
were removed from the well casing prior to considering well development activities complete. A
well volume was determined to contain approximately 0.16 gallons of water per linear foot of
well casing. Afier the wells were purged to remove the majority of sediments, low flow
development was used. Temperature, pH, conductivity, turbidity, and salinity were recorded and
development was continued until parameters had stabilized. All development water was
containerized within 55-gallon drums for off-site disposal. Monitoring well development records
are presented in Table 3-1. Depth to water on March 18, 2003 ranged from 15.7 to 17.1 feet bgs.
Eight (8) days later, on March 26, 2003, the water level of the Spicket River had risen 8 feet,
causing the water levels in the wells to rise to 12.6 from 15.8 feet bgs.

3.6  Groundwater Purging and Sampling
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Groundwater sampling was conducted two weeks after monitoring well installation and
development were completed. Groundwater samples were collected from the five installed
monitoring wells (MW-1, MW-3, MW-5, MW-6, and MW-10) using the EPA’s low flow
protocol. The purge water was monitored for pH, temperature, specific conductivity, dissolved
oxygen, ORP, and turbidity throughout the purge cycle. Upon stabilization of these in-situ
parameters, a groundwater sample was collected from the monitoring well. Groundwater
parameters collected during low flow sampling are included in Table 3-2. The groundwater
samples were collected on March 26 and March 27, 2003. Groundwater samples were sent to a
certified laboratory and analyzed for MA-EPH, MA-VPH, metals, and PCBs. Analytical results
are discussed in Section 5.2. During sampling, MW-1 exhibited a sulfur odor after
approximately a % hour of purging, and MW-10 a slight petroleum odor. While no NAPL was
noted in MW-10, PID readings at the well cap registered a sustained 60 ppm after removing the
expansion plug from the PVC riser.

3.7  Wellhead Surveying and Water Level Gauging

As part of Phase II CSA activities, Metcalf & Eddy / Stone & Webster surveyed the new
monitoring well locations. The top of the PVC casing was surveyed to within + 0.01 foot
vertically using a surveyor’s level and rod. The relative elevations of the top of the PVC casing
and depth to groundwater measured in the separate gauging rounds are provided in Table 3-3.
Depth to groundwater measurements were taken on two separate occasions, March 18 and March
26, 2003 (refer to Section 4.5).

3.8  Laboratory Analytical Methods & QA / QC

As part of Phase I CSA activities, soil samples were analyzed for EPH, priority poliutant metals
(plus barium and vanadium), PCBs, and asbestos. Soil samples were analyzed using MADEP
Method for EPH, EPA SW-846 Methods 6010B and 7471 A for metals, EPA SW-846 Method
$082 for PCBs, and polarized light microscopy (PLM) for asbestos. Groundwater samples were
analyzed for EPH, priority pollutant metals (plus barium and vanadium), PCBs, and VPH.
Groundwater samples were analyzed using MADEP Method for EPH, EPA SW-846 Methods
6010B and 7471A for metals, EPA SW-846 Method 8082 for PCBs, and MADEP Method for
VPH. MCP analytical methods were not used (with the exception of VPH and EPH) because the
MCP methods were not fully promulgated during the time of the investigations. SW-846
rethods were used for PCBs and total metal analyses.

Quality control (QC) samples were collected and submitted for laboratory analysis to monitor
and evaluate laboratory and sampling performance. The field QC samples collected included trip
blanks, field duplicates, and matrix spike/matrix spike duplicate samples. Generally, field QC
samples (field duplicates and MS/MSD) were submitted at a frequency of one per 20 field
samples. Trip blanks were also submitted with VPH aqueous samples. The types and numbers
of field QC samples collected exceed the MCP requirements for Presumptive Certainty as
presented in Quality Assurance and Quality Control Guidelines for the Acquisition and
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Reporting of Analytical Data in Support of Response Actions Conducted Under the
Massachusetts Contingency Plan (MCP), Final, 22 May 2003,

3.9  Sample Handling / Preservation

Following sample collection, alt samples were placed in coolers containing ice and maintained at
a temperature of 4°c *2°C). Water samples collected for metals analysis were placed in plastic
bottles preserved with nitric acid. Samples were not filtered in the field. All samples were
Jelivered to the lab with a Chain of Custody form.

3.10 Decontamination Procedures

Sampling equipment that required decontamination included the split-spoon sampler, auger
flights including the cutting head, peristaltic pumps used for well development/purging activities,
and the water level indicators. Due to the asbestos concerns, vehicle decontamination was
conducted on all vehicles prior to leaving the Site. Disposable plastic spoons and Ziploc® bags
were used for composite sample collection. The disposable equipment was discarded afier each
use, and therefore no decontamination was necessary.

The split spoon samplers were decontaminated as follows:

1. Alconox bath to remove soils adhering to equipment;
2. Potable water rinse;

3. Methanol rinse; and

4. Distilled water rinse.

Auger flights including the cutting head were decontaminated using a high-pressure water spray.
The peristaltic pumps used to develop the wells were decontaminated by pumping liquid alconox
(detergent) through the pump and then subsequently recirculating the pump in a bucket of potable
water for approximately 3 to 5 minutes. The tubing used in the development of the monitoring
wells was dedicated to the well and was left in the wells following development activities.
Subsequently, the tubing was used to purge the monitoring wells prior to sampling.

The water level indicator was decontaminated following gauging of the individual wells by using
a paper towel and spraying with distilled water.

The excavator used for digging the test pits and the drill rigs used for the soil borings and
monitoring well installations were decontaminated using a high-pressure water spray. A
decontamination pad was placed under each vehicle, which captured all of the decontamination
water prior to being drummed.

3.11 Investigative Derived Wastes

Soil cuttings, development water, purge water, decontamination water, and geotextile fabric were
drummed during Phase II assessment activities. The geotextile fabric was used to collect ACM
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contaminated water/debris during vehicle and equipment washings. A total of five 55-gallon
drums, two drums containing purge and development water from MW-1, MW-3, MW-5, and
MW-6, one drum containing soil cuttings, and purge and development water from MW-10 (oil
product encountered in MW-10), and two drums containing decontamination water and asbestos
padding were transported off-site on November 25, 2003. The hazardous waste manifest records
are presented in Appendix G. The drums were disposed of in accordance with state and federal
regulations under hazardous waste manifests.

4.0 GEOLOGY AND HYDROGEOLOGY

4.1  Regional Geology

Based on the soil survey for the northern part of Essex County, Massachusetts, the overlying
surficial deposits consist primarily of loamy soils formed in compact glacial till. Two drumlins
are located nearby the Site, including Prospect Hill to the northeast and a smaller hill located to
the northwest. The thickness of glacial till is often on the order of 15 to 20 feet, although
thicknesses of up 175 feet have been observed in the drumlin area (Eckenfelder, Inc., 1998).

According to the GenCorp Phase I Groundwater Model Report conducted by Eckenfelder, Inc.
in 1998, bedrock underlying the Oxford Paper Mill site lies within the Merrimack Belt
lithotectonic zone. Major faults further subdivide the Merrimack belt into individual tectonic
zones — each of which has a different and distinct lithology. Furthermore, the OPM site is
located north of the Clinton-Newbury fault, which is accompanied by a series of many smaller
faults and associated disrupted geologic strata. The bedrock lithology consists of a series of
meta-sedimentary rock types of the Berwick formation. The encountered bedrock lithology of
the OPM site is composed of phyllite, argillite, and quartzite with minor amounts of calcareous
metagraywacke and schist (Eckenfelder, Inc., 1998).

4.2  Site Specific Geology

The area north of the raceway is relatively flat with the eastern portion of the Site sloping
downward to the Spicket River. The average elevation of the Site is approximately 100 feet
above mean sea level (msl).

The soils onsite are part of Urban Land, which consists of nearly level to moderately steep areas
where the soils have been altered or obscured by urban works and structures. The soils onsite are
part of the Paxton-Woodbridge-Monatauk association where the area is nearly level to steep, well
drained and moderately well drained, loamy soils formed in compact glacial tilt (Soil Survey of
Essex County, Massachusetts Northern Part, 1981).

The geology on the north side of the OPM was assessed through a subsurface boring program
and test pits excavations as described in Sections 3.2 and 3.3. Based on observations of the test
pits and split spoon samples, the general geologic profile was found to consist primarily of an
assemblage of loamy and sandy soils. The mixture of varying sediment sizes indicates that the
materials are not well sorted, and are consistent with glacial till deposits. The soil borings also
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revealed similar conditions of varying amounts of loam, sand and gravel with coal ash, bricks,
and debris encountered throughout the area north of the raceway. Refer to Appendices C, D, and
E for test pit and soil boring logs.

Bedrock was not encountered on the north side of the OPM. Bedrock coring was not conducted
as part of the Phase I CSA. Soil borings were advanced from 0 to 24 feet bgs and test pits were
advanced from O to 15 bgs. Refer to Sections 3.2 and 3.3, as well as Appendices C, DD, and E, for
drilling and excavation refusals encountered during the May 2002 and March 2003 site
investigations.

4.3  Regional Hydrologic Setting

The property lies between the Spicket River and the raceway that transects the OPM property.
Surface water run-off flows overland into these respective water bodies. The raceway flows into
the Spicket River and both flow to the east/southeast, and eventually into the Merrimack River.

No streams, rivers, drainage basins or ponds exist on the Site. The area north of the raceway
contains vegetation that includes trees around the outer perimeter and tall grass throughout the
intertor portion. Wetland vegetation does not exist along the property boundaries or on the Site.

4.4  Regional Hydrogeology

Water bodies surround the Site to the east, north, and south. Regional groundwater flow is to the
south/southeast towards the Spicket and Merrimack River’s and localized groundwater flow is
discussed further in Section 4.5.

4.5 Site Specific Hydrogeology

This section describes the hydraulic properties of the North Area of the OPM, specifically the
groundwater flow, horizontal hydraulic gradient, hydraulic conductivity, and the river’s influence
on groundwater.

On March 18™ and March 26™ 2003 synoptic water level gauging was conducted on the Site.

"able 3-3 presents the depth to groundwater and relative elevation of the water table as measured
during the March 18 and March 26, 2003 sampling events. Figures 6 and 7 depict groundwater
flow from contour maps from the March 18 and 26, 2003 gauging rounds respectively. The
hydraulic conductivity for the overburden zone for the region surrounding the Site ranges from
6.2 x 107 em/sec to 1.7 x 10”2 cm/sec, with a geometric mean of 9.2 x 10 cm/sec (Camp Dresser
& McKee Inc., 2003).

According to the data obtained from water level gauging on March 18 and March 26, 2003, it is
apparent that groundwater flow is variable depending on the height of water in the Spicket River.
Groundwater flow across the Site, like groundwater elevation, appears to be affected by the
change of water level in the Spicket River. Measurements taken on March 18, prior to the
warming temperatures and snowmelt, indicate that the groundwater flow was to the north-
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northeast. Water levels measurements taken on March 26, 2003, after the eight-foot rise in the
Spicket River water level, indicate a total reversal of groundwater flow to the south-southwest.
Water table gradients between these two dates switched from 0.0096 NE to 0.0036 SW. These
dynamic water levels, along with a shallow to moderate gradient, suggest that groundwater flow
is somewhat variable, particularly during wet periods of the year.

50 ANALYTICAL RESULTS

Surface soil, subsurface soil, and groundwater samples, which have been collected from areas
north of the raceway (wedge area and North Area) at the Oxford Paper Mill in Lawrence, MA
between 2002 and 2003, are included in this Phase II Report. The results of previous
investigations conducted in areas north of the raceway are discussed in Section 2.6. Phase II
assessment activities were discussed in Section 3.0. The data collected from areas north of the
raceway since 2002 is surnmarized in the following sections. A summary of the nature and
extent of contamination of ali the data included in this Phase II is discussed in Section 6.0 and
Human Health and Environmental Risk Characterizations have been performed and a summary
of these is included in Section 8.0.

5.1  Soil Laboratory Analytical Results

S5.1.1  Surface Soil - Asbestos

In November 2002, S&W collected surface soil samples (0-17) in the area north of the wedge
(North Area) and the samples were analyzed for ACM. Twenty-three (23) samples were
collected using a grid-sampling plan within the North Area (refer to Figure 8). The primary
purpose of this effort was to provide supporting data for use in determining the engineering
controls, air monitoring requirements, and action levels that would be used during the March
2003 site investigation in order to limit the potential for exposure to ACM during test pit and soil
boring advancement. It was not known whether surface soils throughout the North Area would
contain detectable levels of ACM, although it was considered to be a possibility, given the results
of the wedge test pit investigations conducted by M&E in May 2002. Table 5-1 summarizes the
analytical results obtain by S&W through their sampling effort to determine potential exposures
to ACM in the North Area. These data are also presented with data obtained by S&W in August
of 2003. All samples were tested for the presence of asbestos (PLM Qualitative) and,
subsequently, each sample that was found positive from the qualitative analyses was then tested
quantitatively using EPA Region 1 protocol. The laboratory analytical reports from the
November 2002 asbestos sampling event are included in Appendix H.

In August of 2003, S&W collected twelve surface soil samples (0-1°) along the perimeter
boundaries of the North Area and analyzed the twelve samples for ACM. The majority of the
samples were collected along the banks of the Spicket River (refer to Figure 8). The primary
purpose of this sampling effort was to provide supporting data for use in determining the
placement of a geotextile cap extending from the wedge area to the boundaries of the North Area.
Table 5-1 summarizes the analytical results obtain by S&W through their sampling efforts to
determine potential exposures to ACM in the North Area. These data are presented with data
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obtained by S&W in November of 2002. All samples were tested for the presence of asbestos
(PLM Qualitative) and, subsequently, each sample that was found positive from the qualitative
analyses was then tested quantitatively using EPA Region 1 protocol. The laboratory analytical
reports from the August 2003 asbestos sampling event are included in Appendix H.

5.1.2 Surface and Subsurface Soil

May 2002 — Metcalf & Eddy (Wedge Area)

Soils that were sampled and analyzed as part of the May 2002 test pit investigation (wedge area)
were found to be primarily contaminated with PCBs and asbestos, although certain metals and
PAHs were also detected. The types of Aroclors most likely to be encountered throughout the
OPM (both north and south of the raceway) are Aroclor 1242 and Aroclor 1248. Aroclor 1254
was detected in wedge area soils. Aroclor 1260 may also be encountered. PCB analytical results
from mobile and fixed laboratories for wedge area soils are presented in Table 5-2.

Suspected asbestos-containing material (ACM) was visually observed during the May 2002 test
pit investigation, and the observations were confirmed by laboratory analysis of soil samples.
The S&W November 2002 surface soil sampling event supplemented and confirmed these
results. ACM results from wedge area soils are presented in Table 5-3.

While underground storage tank (UST) leaks have not been documented, soils were sampled and
analyzed for Extractable Petroleum Hydrocarbons (EPH) by the MADEP method. The EPH soil
data is needed for off-site disposal characterization, and the target PAH analytes from the EPH
analysis also serve to characterize soil for disposal and MCP risk characterization. During the
May 2002 site investigation, elevated total petroleum hydrocarbons (TPH) concentrations were
identified in one subsurface soil location north of the raceway (former Boring B-16, refer to
Figure 2), and a sheen was observed in water that accumulated in TP-7. The elevated
concentration of TPH and the sheen suggested that there may have been an on-site petroleum
release. EPH results from wedge area soils from composite samples are presented in Table 5-4.
The laboratory analytical reports for EPH from the May 2002 sampling event are included in
Appendix I

PAHs are present in wedge area soils, most likely due to coal and coal ash, and possibly
petroleum releases. PAHs were widely detected at levels above reportable concentrations during
the May 2002 site investigation. Phenanthrene was detected in groundwater at one location,
according to historical data presented in the tier classification. New PAH results from wedge
area soils are presented in Table 5-4. The laboratory analytical reports for PAHs from the May
2002 sampling event are included in Appendix L.

Heavy metals may be associated with coal ash, but other sources, such as solid residuals from
former paper mill operations that may have remained on site when the mill was abandoned, are
also possible. Analysis for metals (priority pollutant list plus barium and vanadium) was
performed. Metal analytical results of composite samples from wedge area soils are presented in
Table 5-4. Metal analytical results from mobile and fixed laboratories for wedge area soils are
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presented in Table 5-5. The laboratory analytical reports for metals from the May 2002 sampling
event are inciuded in Appendix L

March 2003 — Metcalf & Eddy / Stone & Webster (North Area)

Ten soil borings were advanced as part of the March 2003 site investigation. Surface and
subsurface soil samples collected from the soil borings were analyzed for EPH, PCBs, and
priority pollutant metals (plus barium and vanadium). Results are presented in Table 5-6 and are
compared to S-1 reportable concentrations (RCS-1), MADEP background concentrations for
natural soil, and MADEP background concentrations for soil containing fill material. The S-1
reportable concentrations were used because the Site is “at or within 500 feet of a residential
dwelling, a residentially-zoned property, school, playground, recreational area or park™ (310
CMR 40.0361(2)(a)1)).

The PAH compounds benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, chrysene,
dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene were detected in surface and subsurface
soils at concentrations exceeding the MCP reportable concentrations. PAHs were also widely
detected at levels above reportable concentrations during the May 2002 and March 2003 site
investigations (refer to Section 5.5 “Discussion of PAHs as Background). The laboratory
analytical reports for PAHs from the March 2003 sampling event are included in Appendix J.

Aroclor-1254 was detected at concentrations well below the MCP reportable concentration in
surface and subsurface soils collected from soil borings during the March 2003 site investigation.
PCBs are the primary Oxford site contaminants south of the raceway, due to transformer spills
and leaks and other possible sources, such as leaks from pulp and paper processing equipment.
The reported concentrations of Aroclor-1254 are consistent with the findings in the wedge area
from the May of 2002 site investigation. PCBs may have become located in wedge area soils via
minor releases or movement by human activities from areas south of the raceway, where the
major transformer leaks are known to have taken place. The laboratory analytical reports for
PCBs from the March 2003 sampling event are included in Appendix J.

The following metals were detected at concentrations exceeding MCP reportable concentrations
curing the March 2003 site investigation; arsenic, beryllium, lead, and vanadium.

Reported arsenic concentrations for the March 2003 site investigation were elevated above
background at some locations, consistent with the May 2002 site investigation. The maximum
concentration of 49.1 mg/kg was reported at location SB-6 (0-1 foot bgs sample), compared to
the MADEP background concentration of 20 mg/kg and the RCS-1 value of 30 mg/kg. The
arsenic may be associated with the coal ash found on-site. However, for reasons similar to those
discussed above for PAHS, arsenic has been retained as a COPC in the risk characterization.
Beryllium concentrations were fairly uniform, ranging from 0.33 to 1.1 mg/kg in samples
collected in the March 2003 site investigation. These beryllium concentrations are consistent
with MADEP background values for natural soil and soil containing fill material (0.4 and 0.9
mg/kg respectively). Lead was listed as a contaminant of concermn in the tier classification
submittal (S&W, November 1999) and S&W RAM Plan (S&W, October 2001) for the south side
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of the OPM and references a soil sample that exceeded the TCLP limit for lead (12 mg/L).
Results from May 2002 site investigation did not indicate that lead was present above the
reportable concentrations. For one soil sample from the March 2003 site investigation (surface
soil location SB-1, 0 to 1 foot bgs sample), lead was detected at 1,970 mg/kg. No lead TCLP for
this sample was performed. The RCS-1 value for lead is 300 mg/kg. Lead concentrations were
consistent with MADEP background concentrations in the other soil samples collected during the
March 2003 site investigation.

Vanadium concentrations in soil samples exceeded the RCS-1 value at locations SB-7 (7 to 9
feet) and SB-9 (5 to 7 feet) during the March 2003 site investigation, and also at Test Pit TP-6
(shaflow sample) during the May 2002 site investigation. The source of vanadium is not known.
However, it is known that vanadium becomes concentrated in ash from oil-fired boilers, and it is
reported that workers who clean oil-fired boilers may be exposed to dust containing 6.1 to 12.7%
of vanadium (http:/toxnet.nlm.nih.gov, Vanadium Compounds). The history of the Site
indicates that the boilers were likely switched from coal to oil at some point, as indicated by the
former presence of oil-containing USTs at various site locations (refer to Figure 3). In addition
to coal ash, it is possible that vanadium-containing oil ash has also become mixed with Site soils.
The laboratory analytical reports for metals from the March 2003 sampling event are included in

Appendix J.
5.2  Groundwater Laboratory Analytical Results

Groundwater samples were collected from monitoring wells MW-1, MW-3, MW-5, MW-6, and
MW-10. Groundwater samples were analyzed for VPH, EPH, priority pollutant metals (plus
barium and vanadium), and PCBs. Results are presented in Table 5-7 and are compared to the
GW-2 reportable concentrations (RCGW-2). The RCGW-2 values apply because the Site is not
focated within a Current Drinking Water Source Area or Potential Drinking Water Source Area
(refer to Figure 4). The Site is not located within an Interim Wellhead Protection Area or Zone
I, and the closest private well is at a car wash approximately one mile from the Site. The
Lawrence Water Department has stated that the City of Lawrence obtains its water from the
Merrimack River.

No VPH compounds or PCBs were detected in groundwater samples collected during the March
of 2003 site investigation. However, the PCB laboratory quantitation limit (1.0 pg/L for each
Aroclor) was greater than the 0.3 pg/l. MCP reportable concentration (RCGW-2). Hence, the
possibility that PCBs are present in groundwater at concentrations above the RCGW-2, but
below 1.0 pg/L, cannot be ruled out. However, PCB concentrations in soils north of the raceway
have been found to be beneath the clean-up goals, and it is considered unlikely that Site
groundwater contains dissolved PCBs at concentrations approaching the RCGW-2 value.
GenCorp investigative data confirms the absence of elevated levels of PCBs on the north side of
the OPM.

No individual EPH target analytes, which are PAHs were detected in groundwater samples.
Total concentrations of EPH in the Cy-Cyg aliphatic and Cj9-C3 aliphatic fractions were well
below the MCP reportable concentrations (all were below 50 pug/L).

Office of Planning & Development — City of Lawrence Page 26
Oxford Paper Mill — Areas North of the Raceway



Stone & Webster Massachusetts, Inc. Phase II Comprehensive Site Assessment

Metals were detected at concentrations below MCP reportable concentrations with the exception
of selenium in the sample collected from MW-3, and vanadium in the sample collected from
MW-6. Selenium was detected at 188 pg/L, exceeding the GW-2 reportable concentration of
80 pg/L. A possible source of the selenium in groundwater may be leaching from coal ash noted
at MW-3 (refer to boring log). The groundwater sample from MW-6 revealed the highest
concentration of vanadium at 3,710 pug/L. Other detections were more than an order of
magnitude lower. The vanadium may be related to the soil vanadium concentrations discussed in
the previous section. The groundwater laboratory analytical reports from the March 2003
sampling event are included in Appendix J.

Groundwater monitoring wells were not installed during the May 2002 site investigation and,
therefore, the groundwater was not sampled. Prior to the March 2003 site investigation,
groundwater at the Site was most recently sampled in November 1996, during a sampling event
conducted by Eckenfelder for GenCorp (Eckenfelder, 1997). These wells were decommissioned
in 1997. The groundwater samples were analyzed for VOCs, SVOCs, PCBs, priority pollutant
metals, cyanide, and diesel range organics or petroleum hydrocarbons. Low levels of toluene
were detected in groundwater from B-16S (17 pg/L), B-21S (3.5 pg/L), and B-22S (11 pg/L).
Methylene chloride was sporadically detected at levels below 2 pg/l., and was also detected in
field and trip blanks at similar levels. It is not known whether the methylene chloride detections
would have been blank-qualified as non-detect during more rigorous data validation; however, it
is considered likely.

The PAHs acenaphthene, fluorene, and 2-methylnaphthalene were detected in B-21S at
concentrations of 3.1, 4.8, and 2.8 pg/L, respectively. Diethyl phthalate was detected in B-22XD
{a deep bedrock well) at a level of 1.0 ng/L. Diesel range organics or petroleum hydrocarbons
were detected in B-16D at 0.28 mg/L and in B-21S at 0.73 mg/L. No PCBs were detected in the
samples from the B-16 and B-22 clusters or B-21S. The decommissioned GenCorp monitoring
wells are presented in Figures 2 and 3. Results obtained during the March 2003 site investigation
are generally consistent with the Eckenfelder results.

5.3 Data Assessment

3.3.1 Introduction

The data collected from the areas north of the raceway in 2002 and 2003 (as described in Section
3.0) was intended for a Phase Il Comprehensive Site Assessment including a Method 3 Human
Health and Environmental Risk Characterization. Data collected during previous site
investigations were not used as part of the risk characterization. M&E / S&W used the PARCCS
Parameters to assess the usability of the 2002 and 2003 data. PARCCS stands for precision,
accuracy, representativeness, comparability, completeness, and sensitivity. In order to evaluate
these parameters, field duplicates, and matrix spikes and matrix spike duplicates (MS/MSD)
were collected and analyzed, and analytical reports, including laboratory QA / QC
documentation, were reviewed.
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3.3.2 Soil Data Usability Assessment, Oxford Paper, Lawrence, MA — Samples Collected May
2002 — Wedge Area

See Table 5-8.

5.3.3 Soil Data Usability Assessment, Laboratory Project Number B0417, Oxford Paper,
Lawrence, MA — Samples Collected March 2003 - North Area

See Table 5-9.

5.3.4 Soil Data Usability Assessment, Laboratory Project Number B0428, Oxford Paper,
Lawrence, MA — Samples Collected March 2003 — North Area

See Table 5-10.

5.3.5 Groundwater Data Usability Assessment, Laboratory Project Number B0502, Oxford
Paper, Lawrence, MA — Samples Collected March 2003 — North Area

See Table 5-11.

5.3.6 Data Analysis

May 2002 Site Investigation (Wedge Area) — Metcalf & Eddy

No fixed laboratory data were rejected during the data validation process, and all data were
judged usable for use in the risk a characterization. Metcalf & Eddy conducted a limited
validation for the fixed laboratory data. On-site mobile laboratory results (PCBs, XRF metals
analyses) were used to help identify samples for fixed laboratory analysis and to help define the
extent of contamination, but they were not used in the risk characterization because they were not
subject to data validation. Some fixed laboratory results were qualified as estimated (flagged
with a J) to indicate that the reported concentration is estimated due to limitations identified in
the quality control review. Estimated values are usable for risk characterization. Some values
were estimated due to the field duplicate relative percent differences (RPDs) in excess of 50%.
Field duplicate RPDs outside of criteria are often due to highly inhomogeneous soil matrices,
which makes sample collection and homogenization very difficult. Some metals results were
qualified as a result of detection in laboratory blank samples. Laboratory reporting limits were
low enough to allow comparison to RCS-1 concentrations.

March 2003 Site Investigation (North of Wedge Area) — Metcalf & Eddy / Stone & Webster

Non-detect results for antimony were rejected in several soil samples due to very low matrix
spike recovery. Positive and non-detected mercury results were rejected in three soil samples due
to low percent recovery in Initial Calibration Verification (ICV) analysis. Sufficient acceptable
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results are available from other soil samples collected during the March 2003 site investigation,
and from the May 2002 site investigation, such that these rejections do not represent a serious
impact on project data quality. Rejected data are not usable for any purpose and are noted on the
data tables with the letter R, with no value associated with the R.

- Other data qualifications were less severe and involved either estimating data {J flag) or

qualifications of results due to presence in laboratory blanks. All soil samples results, except for
rejected results, were judged usable for the risk characterization. Reporting limits were low
enough to allow comparison to RCS-1 concentrations. All data qualifications and validation was
performed by Metcalf & Eddy.

For groundwater samples, no results were rejected. The reporting limit attained by the laboratory
for the individual Aroclors in the groundwater samples (1.0 pg/L) was above the RCGW-2 value
of 0.3 pg/L. Hence, it is not possible to determine from the results whether the RCGW-2 value
for PCBs is exceeded in the groundwater samples collected. It is considered unlikely that PCBs
are present in the groundwater at concentrations approaching the RCGW-2 value, due to their
low solubility and the low levels of PCBs encountered in the soil north of the raceway.

Some reported values for VPH and certain metals in groundwater samples were qualified as not
detected, due to trip or laboratory blank contamination. No blank contamination was detected in
the PCB or EPH analyses for groundwater. Reported results for metals that were below the
laboratory’s reporting limit, but above the instrument detection limit, were qualified as estimated
due to uncertainty in quantitation near the instrument detection limit. Some EPH fractions in
certain groundwater samples were qualified as estimated due to low surrogate or MS / MSD
recoveries. Estimated values are usable for risk characterization.

5.3.7 LSP Opinion

Quality control samples were collected at the frequency required for presumptive certainty and
PARCCS criteria were met. There were no deviations from MCP methods. Therefore, the data
set may be used in support of MCP opinions.

5.4  Contaminants of Potential Concern (COPCs)

Based on the data collected during this Phase II Site Assessment and used in the Method 3
Human Health Risk Characterization, as well as data collected previously from areas north of the
raceway, the COPCs have been determined for each media for the north side of the Oxford Paper
Mill. The following table summarizes the COPCs in each media for the north side of the Oxford
Paper Mill.

Surface Soils 1 Subsurface Soils [ Groundwater
EPH by MADEP
Cy-Cg Aliphatics Cy-Ci3 Aliphatics Cy-Cig Aliphatics
C 9-Csg Aliphatics Ci9-Css Aliphatics Ci9-Cas Aliphatics
C1-Cy7 Aromatics C1-Ca Aromatics
PAHs
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2-Methylnaphthalene 2-Methylnaphthalene None
Acenaphthene Acenaphthene
Acenphthylene Acenphthylene
Anthracene Anthracene
Benzo(a)anthracene Benzo(a)anthracene
Benzo{a)pyrene Benzo{a)pyrene
Benzo(b)fluoranthene Benzo{b)fluoranthene
Benzo(g,h,i)perylene Benzo(g b, i)perylenc
Benzo(k)fluoranthene Benzo(k)fluoranthene
Chrysene Chrysene
Dibenzo(a hjanthracene Dibenzo(a,h)anthracene
Fluoranthene Fhioranthene
Fluorene Fluorene
Indeno(1,2,3-cd)pyrene Indeno(1,2,3-cd)pyrene
Naphthalene Naphthalene
Phenanthrene Phenanthrene
Pyrenc Pyrene
YPH b EP
Not Tested _| Not Tested | None
PCBs
Aroclor - 1248 Aroclor - 1248 Nonc
Aroclor - 1254 Aroclor - 1254
Priority Pollutant Metals (Plus Barium and Vanadinm)
Antimony Antimony Arsenic
Arsenic Arsenic Barium
Beryllium Beryllium Chromium
Cadmium Cadmium Nickel
Chromium Chromium Seclenium
Copper Copper Vanadium
Lead Lead Zing
Meroury Mercury
Nickel Nickel
Selenium Selenium
Silver Silver
Thallium Thallium
Yanadium Vanadium
Jinc Zine
Asbestos
Prosent | Present | Not Tested

55  Discussion of PAHs as Background

Concentrations of oil and or hazardous materials (OHM) that are attributable to coal, coal ash, or
wood ash are exempt from reporting under the MCP (CMR 40.0317). In addition, fill material
containing coal ash/wood ash may be defined as “background” for the purposes of risk
assessment as described in 310 CMR 40.0006. PAHs were widely detected at levels above
reportable concentrations during the May 2002 site investigation. If related solely to coal ash or
wood ash associated with fill material, the soil PAH concentrations would meet the definition of
“background” as defined in the MCP. However, it is noted during the March 2003 site
investigation that some locations (SB-10, 0 to 1 foot; SB-6, 0 to 1 foot and 5 to 7 feet), the
concentrations of some PAHs detected in soil samples are higher than the cormresponding
MADEP background levels for soil containing fill material. In addition, at location SB-10
petroleum odors were noted and viscous oil was visually observed at depth. Other sources of
PAHs, such as creosote-preserved timbers and ash from combustion of materials other than coal
and wood, are also present on site. Because PAH contamination in Site soils north of the
raceway is not likely to be due solely to coal ash and wood ash, and because the contribution of
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background materials to the elevated concentrations of PAHs cannot readily be determined, the
PAHs are not treated as meeting the MCP definition of “background”. The risk characterization
(Appendix K) includes those PAHs that were detected above MADEP background levels for
natural soils, and does not screen contaminants of potential concemn (COPCs) on the basis of
MADEP background concentrations for soil associated with fill material, or any other source of
background concentrations. GenCorp has conducted extensive studies on the area and has shown
elevated levels of PAHs are considered a background condition.

6.0 NATURE AND EXTENT OF CONTAMINATION

6.1  Soil

Metcalf & Eddy and Stone & Webster collected numerous samples for areas north of the raceway
during the May 2002 and March 2003 site investigations. Soil samples collected during these
investigations were from test pits and soil boring activities. Soil samples during the May 2002
site investigation were taken from test pits located along the entire wedge area (Figure 5). Soil
samples collected during the March 2003 site investigation were taken from soil borings located
north of the wedge area (Figure 3) and test pits. Asbestos bulk samples were taken from the
March 2003 test pit excavations for laboratory analysis. The following sections discuss the
nature and extent of the soil contamination for areas north of the raceway at the Oxford Paper
Mili. For discussion purposes, areas north of the raceway have been divided up into two separate
sections; the wedge area and north of the wedge area (North Area). For comparison purposes
only, the analytical results have been compared to applicable MCP Standards. Surface and
subsurface soil samples were compared RCS-1. Sample locations, which have concentrations
greater than applicable MCP Standards, are provided in Tables 5-1 through 5-7. This section is
not a risk assessment and the applicable MCP Standards are presented only for discussion
purposes. Method 3 Human Health and Environmental Risk Characterization are summarized in
Section 8.0.

6.1.1 Wedge Area

The wedge area extends along the entire length of the north side of the raceway within the
Oxford Paper Mill boundary, and ends approximately 30 feet from the north raceway wail. The
wedge area encompasses the southern portion of the area north of the raceway. Refer to Figure 3
for the location of the entire wedge area. Surface and subsurface soil samples were collected
from 12 different test pit locations along the entire wedge area and analyzed for PCBs, EPH,
priority pollutant metals (plus barium and vanadium), and asbestos. Test pits (sample locations)
in the wedge area are depicted on Figure 5. Laboratory analytical results for the wedge area
samples compared to applicable MCP Standards are summarized on Tables 5-2 through 5-5
surface and subsurface soil analytical).

6.1.1.1 Surface Soil (0 to 3 feet bgs)
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EPH carbon fraction ranges, PAHs, metals (namely arsenic), PCBs, and asbestos were detected
in some surface samples in the wedge area at concentrations above applicable MCP Standards.
The PAHs detected at concentrations greater than applicable MCP Standards were the following
seven analytes; benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene. The PAHs
detected above applicable MCP Standards were identified in five of the six surface soil samples
collected in the wedge area (refer to Table 5-4). PAH impacted surface soils are considered to be
located throughout the entire wedge area.

According to the laboratory results for composite samples, the concentrations of arsenic were
above applicable MCP Standards in two surface soil (0-3 feet bgs) samples (SS-4S and SS-63)
located in the eastern portion of the wedge area (refer to Table 5-4). The concentrations of
arsenic from the mobile and fixed laboratory analyses indicate that arsenic is present above
applicable MCP Standards (30 mg/kg) throughout surface soils in the wedge area (refer to Table
5-5). Arsenic concentrations in wedge area soils detected above 30 mg/kg should be considered
a possible imminent hazard. Arsenic imminent hazard areas (0-1’ bgs) exist in surface soils in
the eastern portion of the wedge area. Arsenic impacted surface soils are considered to be
located throughout the entire wedge area.

The concentrations of PCBs (Aroclor-1242, 1248, 1254, and 1260) from the mobile and fixed
laboratory analyses (refer to Table 5-2) indicate that PCBs are present above applicable MCP
Standards (2 mg/kg) throughout surface soils of the wedge area in 8 of the 12 test pits excavated.
Because the PCB concentrations do not show a pattern with either depth or test pit location,
segregation of PCB contaminated wedge material from uncontaminated material is not believed
to be feasible. Also, the concentrations do not vary over a large range, and are uniformly less
than 50 mg/kg. However, there are no PCB concentrations in wedge are soils detected above 10
ing/kg (0-1° bgs) to consider an imminent hazard. PCB impacted surface soils are considered to
be located throughout the entire wedge area.

The presence of asbestos in wedge area soils was confirmed in 9 of the 12 test pits (refer to Table
5-3). Soil asbestos ranged from less than 1 percent (but detectable) to 8 percent, and bulk ACM
was encountered. The samples collected for asbestos analysis were generally composite samples
over several depth intervals within each test pit. Suspect ACM was not visually observed at all
locations, it is considered likely that it is present in soils throughout the entire wedge area.
Suspect ACM was observed in test pits 3, 4, 5, 6, 7, 11, 12, 14, and 16.

6.1.1.2 Subsurface Soil (> 3 feet bgs)

EPH carbon fraction ranges, PAHs, metals (namely arsenic), PCBs, and asbestos were detected
in some subsurface samples in the wedge area at concentrations above applicable MCP
Standards. The PAHs detected at concentrations greater than applicable MCP Standards were
the following seven analytes; benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene. The PAHs
detected above applicable MCP Standards were identified in seven samples collected in
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subsurface soils throughout the entire wedge area. PAH impacted subsurface soils are considered
to be located throughout the entire wedge area.

According to the laboratory results for composite samples, the concentrations of arsenic were
above applicable MCP Standards in two subsurface soil (3-9 feet bgs) samples (SS-4D and SS-
6D) located in the eastern portion of the wedge area (refer to Table 5-4). Arsenic subsurface
samples (> 3 feet) were not analyzed by mobile or fixed laboratories. Arsenic impacted
subsurface soils are not considered to be located throughout the entire wedge area only in two
isolated areas along the eastern portion.

Subsurface samples analyzed for PCBs and asbestos reveal the same information for surface soils
as mentioned above under Section 6.1.1.1 — Surface Soils. PCBs and asbestos are believed to be
throughout this area.

6.1.2 North of Wedge Area

North of the wedge area (or North Area) encompasses the northern portion of the area north of
the raceway. Refer to Figure 3 for the location of the North Area. Surface and subsurface soil
samples were collected from ten different soil boring locations that covered areas of contaminant
concerns from the historical information for the entire North Area. Also, ten test pits were
excavated as part of the North Area (March 2003) site investigation. The primary goal of the test
pits was to provide subsurface information that was helpful in determining the location of the ten
s0il borings in the North Area. Positive bulk asbestos samples were collected from the certain
test pits. Surface and subsurface samples were collected throughout the entire North Area and
analyzed for PCBs, EPH, priority pollutant metals (plus barium and vanadium), and asbestos.
North Area soil borings and test pit locations in the North Area are depicted on Figure 3.
[Laboratory analytical results for the North Area samples compared to applicable MCP Standards
are summarized on Table 5-6 (surface and subsurface soil analytical).

6.1.2.1 Surface Soil (0 to 3 feet bgs)

EPH carbon fraction ranges, PAHs, metals (namely arsenic, beryllium, and lead), and asbestos
were detected in all surface samples in the North Area at concentrations above applicable MCP
Standards. The PAHs detected at concentrations greater than applicable MCP Standards were
the following six analytes; benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, chrysene,
diibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene. The PAHs detected above applicable MCP
Standards were identified in all ten samples collected in surface soils throughout the North Area
(refer to Table 5-6). Therefore, PAH impacted surface soils are considered to be located
throughout the entire North Area. PAHs were also compared to MADEP background
concentrations for “natural soils” and “soil containing fill material.” PAHs above background
were found throughout the Site.

Concentrations of metals were greater than applicable MCP Standards in surface soil samples in
the North Area. Arsenic was detected at concentrations above applicable MCP Standards (30
mg/kg) in 1 of 10 surface soil samples. The arsenic concentration above applicable MCP
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Standards in surface soil samples was detected in one sample (SB-6/0-1) located near the center
of the North Area. Arsenic was detected below applicable MCP Standards in the remaining
surface samples in the North Area. Arsenic concentration in SB-6/0-1 was detected above 40
mg/kg (0-1° bgs) and was therefore considered a possible imminent hazard. Arssenic impacted
surface soils are not considered to be located throughout the entire North Area,

Beryllium was detected at a concentration above applicable MCP Standards (0.7 mg/kg) in 8 of
10 surface soil samples. The concentration of beryllium above applicable MCP Standards was
detected in samples collected throughout the North Area (refer to Table 5-6). Beryllium
impacted surface soils are considered to be located throughout the entire North Area. Lead was
detected at concentrations above applicable MCP Standards in 1 of 10 surface soil samples. The
elevated concentrations of lead were detected in the northwest corner of the North Area (SB-1/0-
1). Lead impacted surface soils are not considered to be located throughout the entire North
Area. Other metals were not detected above applicable MCP Standards in surface soils.

PCBs were detected below applicable MCP Standards in all of the surface soil samples collected
from the North Area (refer to Table 5-6). Therefore, PCBs are not believed to be located
throughout this area. Asbestos is found throughout the Site. Additional information on asbestos
contamination in surface soils is provided in Section 5.1.1 — Surface Soil — Asbestos.

6.1.2.2 Subsurface Soil (> 3 feet)

EPH carbon fraction ranges, PAHs, and metals (namely arsenic, beryllium, and vanadium) were
detected in all subsurface samples in the North Area at concentrations above applicable MCP
Standards. The PAHs detected at concentrations greater than applicable MCP Standards were
the following six analytes; benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, chrysene,
dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene. The PAHs detected above applicable MCP
Standards were identified in ten samples collected in subsurface soil throughout the entire North
Area (refer to Table 5-6). PAH impacted surface soils are considered to be located throughout
the entire North Area. PAHs were also compared to MADEP background concentrations for
“natural soils” and “soil containing fill material.” PAHs above background were found
throughout the Site.

Concentrations of metals were greater than applicable MCP Standards in subsurface soil samples
in the North Area. Arsenic was detected at concentrations above applicable MCP Standards (30
mg/kg) in 3 of 20 subsurface soil samples. The arsenic concentration above applicable MCP
Standards in subsurface soil samples was detected in three samples (SB-4/5-7, SB-5/9-11, and
SB-6/5-7) in the North Area. Subsurface sample SB-4/5-7 is located in the western portion of
the North Area. SB-5/9-11 is located in the center of the North Area while SB-6/5-7 is located in
the eastern portion. Arsenic was detected below applicable MCP Standards in the remaining
subsurface samples in the North Area.

Beryllium was detected at a concentration above applicable MCP Standards (0.7 mg/kg) in 10 of
20 subsurface soil samples. The concentration of beryllium above applicable MCP Standards
was detected in samples collected throughout the North Area (refer to Table 5-6). Beryllium
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impacted subsurface soils are considered to be located throughout the entire North Area.
Vanadium was detected at concentrations above applicable MCP Standards in two of 20
subsurface soil samples. The vanadium concentration above MCP Standards in subsurface soil
samples was detected in two samples (SB-7/7-9 and SB-9/5-7) in the North Area. The elevated
concentrations of vanadiurn in subsurface soils were detected in the center to northern portions of
the North Area. Other metals were not detected above applicable MCP Standards in subsurface
soils.

PCBs were detected below MCP Standards in all of the subsurface soil samples collected from
the North Area. Soil samples were not collected and analyzed for asbestos from the subsurface
only from the surface.

6.2 Groundwater

Groundwater samples were collected in the North Area in an effort to determine if the
groundwater had been impacted by the contaminants detected in site soils. A total of 24
groundwater samples from five sample locations were collected from the North Area in the
March 2003 site investigation (Metcalf & Eddy / Stone & Webster). Groundwater samples were
not collected during the May 2002 site investigation of the wedge area. The following sections
discuss the nature and extent of groundwater contamination at the North Area.

For screening purposes, the analytical results have been compared to MCP reportable
concentration GW-2 Standards. All groundwater samples collected from the North Area were
analyzed for PCBs, MADEP-VPH, MADEP-EPH, and priority pollutant metals (plus barium and
vanadium). Sample locations, which have concentrations greater than applicable MCP
Standards, are boxed and provided in Table 5-7. All analytical results are summarized and
compared to applicable MCP Standards in Table 5-7. Laboratory analytical reports from the
March 2003 site investigation are included in Appendix J. Sample locations are depicted on
Figure 3 (the entire area north of the raceway).

Selenium was detected at a concentration above applicable MCP Standards in one groundwater
sample (MW-3). This monitoring well was located. in the northern portion of the North Area
where the former USTs were once located (refer to Figure 3).

'Vanadium was also detected at a concentration above applicable MCP Standards in one

groundwater sample in MW-6, which is south of MW-3 and located near the former black ash
room (refer to Figure 3).

7.0 CONTAMINANT FATE AND TRANSPORT

71 Introduction

The previous section of this report discussed the nature & extent of contamination for the area
north of the raceway. Based on these data, contaminants of concern (COPCs) were identified for
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the Site. This section discusses how the contaminant concentration may change with time and
how the contaminants may move in the environment. The table in Section 5.4 presents a list of
the COPCs qualitatively evaluated in the Method 3 Risk Characterization, as provided in
Appendix K and discussed in Section 8.0. The principal contaminants detected in the area north
of the raceway consist of PCBs, PAHs, EPH carbon fractions, asbestos, and the metals arsenic
and beryllium. Other analytes were detected at concentrations above applicable MCP Standards.
These two metals, PCBs, PAHs, EPH carbon fractions, and asbestos were detected most
frequently in surface / subsurface soils and may have the potential to impact groundwater. As
such, the focus of this Fate & Transport section will be PCBs, PAHs, EPH carbon fractions,
asbestos and the metals, arsenic and beryllium.

7.2 Contaminant Transport Pathways

The contaminants identified in the area north of the raceway have the potential to migrate
through groundwater, soil, air, and via surface water. The rate of groundwater flow, the direction
of groundwater flow, the physical properties of the contaminant, and the subsurface soil
conditions control the contaminant fate in groundwater. For contaminant migration in soil, the
physical properties of the contaminant, subsurface soil conditions, and the amount of
precipitation, control the transport characteristic of the contaminant. The volatility of the
compounds, which is described by the contaminants interaction with the soil matrix controls
vapor transport.

7.3 Fate and Transport Processes

The following sections provide a brief review of the major contaminant fate and transport
properties and processes that influence the mobility of contaminants in the environment. When
released into the environment, most organic chemicals undergo a variety of reactions or
processes that affect their transport potential and final fate. For example, given a significant
amount of time, all petroleum compounds will break down into carbon dioxide and water
(mineralization). Whereas, metals have a more limited set of processes that they undergo and are
typically controlled by the redox potential (Eh) and pH conditions of the soil/water. Processes
that may be important to areas north of the raceway include the following:

Solution/Dissolution
Sorption
Physical Transport Mechanism

7.3.1 Solution/Dissolution

Solution is the partitioning of a chemical between the non-aqueous and dissolved phases. The
degree to which a compound is soluble (i.e., solubility) is a function of various factors including
salinity, temperature, dissolved organic carbon, oxidation state/redox potential, pH, polarity, and
other factors. Solubility of organic compounds varies from sparingly soluble to infinitely soluble
(Lyman et al. 1982). Compounds considered to be very water-soluble generally have water
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solubilities greater than 1,000 milligrams per liter (mg/L). Compounds are considered to have
moderate water solubilities if their solubilities are between 100 and 1,000 mg/L.. Low water
solubilities are generally less than 100 mg/L. The solubility data for the COPCs evaluated in this
section are presented in Table 7-1.

Based on the solubility data presented in Table 7-1, the PAHs present in soil/groundwater have
very low water solubility’s. However, of the PAHs, naphthalene, 2-methylnaphthalene and
acenaphthene are slightly soluble. With respect to the metals, arsenic and beryllium similarly
have low water solubility’s.

Arsenic can occur in -3, +1, +3, and +5 valence states. However, the important state of arsenic
is in the arsenate (+5), or the arsenite (+3) form. Dissolved arsenic species can be absorbed by
ferric hydroxides. Arsenic (+5), is more strongly sorbed than arsenic (+3). Ferric hydroxides are
stable over a wide Eh-pH range, thus limiting the mobility of arsenic (Fetter, 1999). Arsenic
tends to be mobile over a limited pH/Eh range. Beryllium oxide or hydroxide occur in the +2
valence, and have a very low water solubility. Beryllium and other metals can be expected to
undergo cation exchange with clays, thus the mobility of beryllium in groundwater is limited
(Fetter, 1999).

Asbestos is not readily soluble. However, like metals, these layered silicates have been found in
aquifers as colloids (Fetter, 1999).

With respect to the EPH carbon fractions the C;-Cy; aromatics are the most soluble of the three
fractions. The other two fractions Cy-Ci3 Aliphatics and C,s-C3s Aliphatics are considered
slightly soluble to immobile.

Based on the residual concentrations of COPCs in the soil and groundwater, the
Solution/Dissolution process is a limited transport mechanism for the metals, PAHs, asbestos and
EPH carbon fractions with the exception of naphthalene, 2-methylnaphthalene, and C;;-Cx
aromatics.

7.3.2 Sorption/Retardation

Sorption is defined as the interaction of an organic or inorganic contaminant with a solid (Piwoni
and Keeley, 1996). Sorption processes can be classified as adsorption (adhesion to the solid's
surface) and absorption (penetration into the solid). The discussion below covers only the
adsorption processes, since absorption can only occur when the aquifer particles are sufficiently
porous so that the solute can diffuse into the particle and be absorbed with the interior structure
of the mineral. The site geology consists principally of fill underlain by glacial till deposits and
loamy sands and silt deposits. Due to the presence of fine-grained sediments encountered, the
absorption process is likely to retain site COPCs, and as such these contaminants are not likely to
migrate a significant distance.

Adsorption mechanisms are typically the dominant processes causing retention of large
molecular weight organic molecules and inorganic compounds. Adsorption may be a significant
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process in the fate and transport of contaminants, because it can retard the transport of COPCs,
Also, transformation reactions such as biodegradation are affected by the degree of adsorption.

Adsorption is defined as the interaction of a solute with sorption sites on a solid surface.
Adsorption is a function of various properties of a given contaminant and the nature of the
aqueous and solid media. Contaminant properties that influence sorption for the COPCs include
the amount of organic carbon in decimal percent (fraction of organic carbon (f)) present in the
soil/sediment, water solubility, and the soil-water partition coefficient (K,.). Organic carbon data
was not obtained as part of the investigation. However, as described in EPA (1997), the organic
matter for loam varies between 0.52%-0.71%. The organic carbon is determined by dividing this
value by 1.724. Using the lower range, the organic carbon for the loamy soils encountered would
be approximately 0.3% or 0.003 in decimal percent.

The partitioning ability of the chemical to be sorbed to the host media (soil) or to be released to
the pore water (groundwater) is directly related to the chemical’s K, and the soil/sediment f,.
The distribution coefficient, Ky, for organic chemicals is calculated using the following equation:
Ky = fc*Koe. The soil-water partitioning coefficient for inorganic compounds is more complex
and is affected by numerous geochemical parameters and processes, including pH, sorption to
clays, organic matter, iron oxides, and other soil constituents; oxidation-reduction conditions,
major ion chemistry, and the chemical form (e.g., hydroxide, carbonate, or silicate) of the metal.
The number of significant influencing parameters, and differences in experimental methods,
results in as much as seven orders of magnitude variability in measured metal K, values reported
in the literature.

Table 7-2 includes the K, and the calculated K based on a TOC of 0.3% or in decimal percent,
0.003 for organic compounds. The source of the K4 data for inorganic compounds provided in
Table 7-2 is for arsenic (+3) and beryliium (+2) with an aqueous pH of 6.8. The distribution
coefficient for beryllium varies by 5 order from 2.8 L/kg at a pH of 4.9 to 466,000 L/kg at pH
8.0. The sorption for arsenic (+3) is based on the following Eh-pH dependent relationship:

Arsenic (+3) Log Kq=0.0322%pH + 1.24

Based on the K, f.. and Kq values presented in Table 7-2, the PAH compounds sorb readily to
site soils as noted by their high distribution coefficient numbers and do not readily migrate in soil
or groundwater. Exception to this are the PAHs, naphthalene, acenaphthene, fluorine, and 2-
methylnaphthalene. Additionally, the C,;-Cy; aromatic hydrocarbon is the most mobile of the
three carbon fractions. As depicted in the table, arsenic may be mobile in site groundwater and
may leach from site soils based on their K4 values. However, as previously noted, metals
transport in the subsurface is dictated by many factors including soil Eh/pH conditions to name a
few.

The retardation factor of a compound can be determined based on the distribution coefficient, Kq,
of a compound, the net effective porosity of the soil, and the soil bulk density. Based on a dry
bulk density of 1.47 g/mL for a loamy soil (EPA 1997) and an estimated net effective porosity for
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a silty-sand of 20 percent (Fetter, 1994), the retardation factor for each compound was
determined. Retardation Factors are presented in Table 7-3 and were determined as follows:

Rf =1+(Pyn)xKy

Where:
Rf = retardation factor, unitless
Py = dry bulk density, g/mL
n = net effective porosity, as void fraction
K4 = Kac *foc (for organic compounds solely), mL/g
= fraction of organic carbon, decimal percent
Koe = partitioning coefficient, mL/g

As indicated by the caiculated retardation values, the heavy weight PAHs and PCBs are highly
retarded and bind to site soil as presented in Table 7-3. With the exception of naphthalene, the
PAHs are not anticipated to migrate any substantial distance in groundwater. Similarly, the
metals arsenic and especially beryllium would sorb to site soils. As noted previously, metals
{ransport are highly dependent on soil-water interactions such as Eh/pH, amount of ferric iron
present in the soil and the cation exchange capacity (CEC) of the soil.

As presented in Table 7-3, the COPCs solute velocity is presented. The relationship between
retardation and solute velocity is as follows. Assume groundwater flows at a rate of 0.5 ft/day,
see Section 7.3.3, then a dissolved naphthalene front with a retardation factor of 29.67 would
migrate approximately 6 feet from the source in one year, whereas uncontaminated groundwater
without naphthalene would migrate 182.5 feet. The PAHs are essentially immobile and many of
the other COPCs migrated tenths of feet per year to several feet per year. Therefore, the
Sorption/Retardation process is a significant Fate & Transport mechanism in prohibiting the
rnigration of site contaminants.

7.3.3  Physical Transport Mechanisms

Other physical transport mechanisms that may be important to the site include the following:

molecular diffusion (diffusion),
advection,

dispersion,

physical transport

Diiffusion is a physical process that occurs in subsurface environments. Diffusion will occur in
any environment that has a concentration gradient and tends to be more significant in low
permeable soils. The magnitude of the gradient determines the rate of the reaction. Under
normal conditions, areas of higher concentration move to areas of lower concentration since the
system wants to be in equilibrium. The difference between the high and low concentration is
related to the concentration gradient. This process tends to spread the contamination outward in
all directions from the source. Based on the residual concentration of COPCs in the subsurface
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soil and groundwater, diffusion is not likely to be a significant physical transport mechanism due
to the permeable nature of the fill and loam deposits.

Advection is a process where dissolved contaminants are carried along with bulk groundwater
flow. Many different advection transport models are used to describe the flow of groundwater
and contaminants through subsurface media. Factors affecting the advective transport include
contaminant concentration, hydraulic gradient, hydraulic conductivity, and effective porosity
(Fetter, 1994). The one-dimensional mass flux due to advection can be calculated using the
variables identified. The seepage velocity of the groundwatéer at the site-using maximum
determined values is approximately 0.5 ft/day. This was determined from the following equation
and estimated variables:

Vseep = K*In,
Whete:

Vseep = Seepage Velocity, ft/day

K=  Hydraulic Conductivity of the subsurface soils, 3.8 x 10° cm/sec (Eckenfelder,
Inc., 1998)

I= Hydraulic Gradient, Unitiess, 0.0098 (maximum)

n~  Net Effective Porosity, Unitless, 0.2 (typical)

Advection itself is a significant transport mechanism for this site, since groundwater migrates
approximately 180 ft/year. However, when retardation and dilution (via precipitation and
dispersion) are considered, the solute concentration would be considered negligible, and this
pathway is not considered important.

The mixing of contaminants through soil pore spaces in the subsurface is called mechanical
dispersion. There are three ideas associated with this type of fluid transport (Fetter, 1994). Fluid
will move faster through the center of pores than along the edges. Some fluid molecules may
travel along longer flow paths than others to go the same linear distance. Fluid will flow faster
through larger pores than smaller ones.

Considering the situations discussed above, not all fluid is traveling at the same velocity,
allowing mixing along the flow path, thereby causing some degree of dilution. Dispersion can
occur in the longitudinal or transverse direction. Many equations have been developed to
determine/represent dispersion coefficients.

Dispersion should not play a significant role since the K.’s and Kq4 values are fairly high,
contaminants will preferentially sorb to site soils, thereby reducing dispersion effects in a
transverse or vertical direction. As such, dispersion is not considered a significant fate &
transport process.

7.3.4 Volatilization
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Volatilization is a physical process that depends on the thermodynamic properties of a chemical
and the effects of environmental factors. VOC analytes are principally the compounds that are
subject to volatilization and are not COPCs at the site.

Volatilization may occur from groundwater into soil gas within the vadose “unsaturated” zone.
The rate of volatilization depends upon temperature, vapor pressure, and the difference in
concentration between the liquid and vapor phases. The emissions from a source can be
estimated with the use of Henry’s Law constants, equilibrium chemistry, and other site-specific
factors. Henry’s Law is used for dilute solutions and represents the ratio of the concentration in
the gas to the liquid concentration, Table 7-4 lists the Henry’s Law constants for the site COPCs,
where available.

From the information presented in Table 7-4, the higher the Henry’s Law constant the greater
likelihood that the compound will be present in the gas phase surrounding the liquid.
Temperature and the chemical composition of water significantly affect Henry’s Law constant.

Henry’s Law is proportionally related to the vapor pressure and molecular weight of the
compound and inversely proportional to the compound solubility. As depicted in Table 7-4,
PAHs and PCBs tend to have very low Henry’s Law constants, and metals are considered to be
non-volatile. With the possible exception of 2-methylnaphthalene and the EPH carbon fraction
(C9-C18 Aliphatics, all other COPCs are not considered volatile. Therefore, volatilization from
site COPCs is not expected to be a major transport process.

74  Fate and Transport Conclusions

In summary, residual concentrations of the COPCs are expected to degrade or remain in the
general area of the releases. The Fate and Transport evaluation has revealed that COPCs are not
expected to significantly migrate from site soils, groundwater, or volatilize from site soils.

8.0 METHOD 3 RISK CHARACTERIZATION

8.1 Introduction

A Method 3 Risk Characterization and Stage I Environmental Screening has been prepared for
the Site in order to establish whether a condition of No Significant Risk, as defined in the MCP,
exists for current and foreseeable future site uses. In accordance with the MCP, characterization
of the risk of harm to health, public safety, public welfare, and the environment associated with
concentrations of OHM in environmental media were evaluated in the risk characterization. The
complete Method 3 Risk Characterization and Stage I Environmental Screening are provided in
Appendix K.

The Method 3 Human Health Risk Characterization and Stage I Environmental Screening was
prepared by Metcalf & Eddy and are included as Appendix K.
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8.2 Human Health Risk Characterization

In accordance with the Massachusetts Contingency Plan, 310 CMR 40.0990, a Method 3 Human
Health Risk Characterization and Stage I Environmental Screening has been conducted for areas
north of the raceway of the Oxford Paper Mill using applicable soil and groundwater analytical
sampling data from the May 2002 and March 2003 site investigations. The raceway and the area
south of the raceway are being characterized and remediated separately. It is anticipated that the
wedge area soils will need to be removed from the northern portion of the property as part of a
bridge construction project being performed by the Massachusetts Highway Department (MHD).
However, since the design plans for the bridge have not been firmly established, all soils
(including the wedge area soils) have been assumed to remain within areas north of the raceway
for the purposes of this risk evaluation.

This risk characterization is intended to be an evaluation of baseline conditions at areas north of
the raceway and has been conducted in a manner consistent with the requirements of 310 CMR
40.0900, guidelines laid out in MADEP’s Guidance for Disposal Site Risk Characterization
(MADEP, 1995 and 2002 technical updates), MADEP petroleum policies (MADEP, 2002) and
current risk assessment practices. Risk of harm to human health, welfare, safety, and the
environment from potential exposures to the detected contaminants has been characterized to
provide information that will be used to select the appropriate Response Action Outcome (RAO)
pursuant to 310 CMR 40.1000.

8.2.1 Uses, Receptors, and Exposure Pathways

The risk evaluation assumes that an Activity and Use Limitation (AUL) will be placed on the
property to prevent future residential and/or commercial land use including the construction of
occupied buildings. Therefore, the risk characterization has not included these receptors or the
pathways by which these receptors may be exposed to site-related contaminants. In addition,
asbestos-contaminated soils exist on-site that, if contacted, would present a potential risk to
human receptors. It is assumed that contact with these soils will need to be prevented as part of
the AUL at the Site.

8.2.2 Current Site Activities and Uses

Persons who may currently be present at the Site include the following:

1. Adolescents trespassing onto the Site; and
2. Adolescent users of the Spicket River.

Direct exposures of human receptors to contaminants detected in surface soil is considered a
potentially complete exposure pathway under current Site conditions since contamination is
present at depths less than three feet below ground surface in unpaved areas. Therefore, direct
contact surface soil exposures (ingestion and dermal contact) and the inhalation of soil-derived
dust are evaluated as current exposure pathways for adolescent trespassers.
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The potential for indirect exposures of human receptors to volatile contaminants detected in soil
and groundwater through inhalation of impacted outdoor air is considered negligible under
current Site conditions due to dilution and dispersion of any released vapors in ambient air.

Based on the direction of groundwater flow across the Site, potential exposures of adolescent
receptors to contaminants in the surface waters of the Spicket River via dermal contact and
ingestion are possible. This assumption is consistent with MADEP’s requirement that
groundwater shall be considered a potential source of discharge to surface water (310 CMR
40.0932(3)). Therefore, this pathway was evaluated in terms of impact of surface water
contaminants exposures on human health and the environment.

The Site is not located with a designated Zone II, Interim Wellhead Protection Area, a Potentially
Productive Aquifer, or the Zone A of a Class A Surface Water Body (refer to Figure 4).
Therefore, potential exposures of human receptors to contaminants in groundwater used directly
as a potable water supply or for imigation purposes are considered highly unlikely.
Consequently, the use of Site groundwater as a source of potable water was not further evaluated.

8.2.3 Reasonably Foreseeable Site Activities and Useg

Under future foreseeable Site activities and uses, the most likely exposures to contaminants are
expected to occur during subsurface excavations through contaminated soils. Principal receptors
are expected to be workers involved in grading areas north of the raceway as part of MHD's
bridge construction, or in trenching activities for the installation of utility connections.
Excavation and construction activities for a proposed geotextile cap over areas north of the
wedge area would most likely pose an exposure pathway for workers to on-site subsurface
contaminants.

The most likely pathways and routes of exposure to contaminants for workers during these
invasive activities are direct dermal contact, incidental ingestion and inhalation of fugitive dusts
and volatiles from contaminated soils as a result of subsurface activities. It is also possible for
these workers to come in contact with contaminants detected in shallow groundwater during
excavations, resulting in exposure through incidental ingestion, and dermal contact.

Future excavation/construction work could result in the movement and mixing of subsurface
contaminants with surficial contaminants and subsequent exposures to future receptors. Should
the Site be developed as a park, young child and adult users could potentially be exposed to
contaminants in soil (following movement of these soils to the surface during excavation
activities) through dermal contact, incidental ingestion and inhalation of fugitive dusts entrained
from friable soils. In addition, exposures to surface water in the Spicket River, via direct dermal
contact and incidental ingestion, are possible under future Site use and have been evaluated as
part of the exposure scenario. Since dilution and dispersion of the low levels of vapors migrating
from soil and groundwater into ambient air are not expected to mitigate any significant exposures
through inhalation, this pathway was not evaluated further. Should the Site not undergo
development in the future as a park, future adolescent trespassers may be exposed by the same
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pathways as current adolescent trespassers except for ACM. The Site is fenced and excludes
trespassers.

8.3 Method 3 Haoman Health Risk Characterization Conclusions

The Method 3 Human Health Risk Characterization concluded that under current site activities
and uses, potential exposures to Contaminants of Potential Concern (COPCs) in soil and surface
water (as estimated based on groundwater discharge to the Spicket River, and a dilution factor of
10) pose no significant risk of harm to current adolescent trespassers.

Under future foreseeable site activities and uses, potential direct contact exposures of COPCs in
soil pose a significant risk of harm to human health. Significant risk of harm is posed to: (1) the
future hypothetical young child user; and (2) the future hypothetical adult user. The risks are
jprimarily attributable to the presence of carcinogenic PAHs and arsenic in soil. Future exposures
to construction/utility workers or adolescent trespassers pose no significant risk to harm to
health. Note that the assessment of future risk includes data for all soils currently present at the
Site north of the raceway, including those in the wedge area. Removal of wedge area soils was
not assumed in estimating future risk. Because wedge area soils and soils north of the wedge
area are similar with respect to contaminant concentrations, the evaluation of future risk would
not likely change, were the wedge area soils to be excluded from the evaluation.

The Method 3 Human Health Risk Characterization also concluded that risk of harm to safety
and public welfare is not significant under both current and future foreseeable site conditions.
Also since the water Exposure Point Concentrations, modeled from groundwater contaminant
concentrations, do not exceed Ambient Water Quality Criteria for aquatic receptors, it is
concluded that the Site does not pose a significant risk to the environment.

8.4  Stage I Environmental Screening
The following observations about the Site and its environs may be made:

+ The Site is not located within a one-half mile radius of or adjacent to an inland Area of Critical
Environmental Concern (MADEP Bureau of Waste Site Cleanup Site Scoring Map; Figure 4)

» The U.S. EPA Region 1 List of Priority Wetlands/Water Bodies in New England does not
indicate the presence of specific priority wetlands/water bodies at or in the vicinity of the Site.

» The Massachusetts Natural Heritage Atlas does not show High Priority Sites of Rare Species
Habitats and Exemplary Natural Communities or Estimated Habitats of Rare Wetlands
Wildlife and Certified Vernal Pools within a one-half mile radius of the Site.

» The MADEP Bureau of Waste Site Cleanup Site Scoring Map (Figure 4) indicates that the
closest surface water body (Spicket River) is located immediately adjacent to the Site.
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Based on the review of available data and the aforementioned cbservations, the potential media
of concer for ecological receptors were identified as on-site surface soils and surface water (as
impacted by groundwater discharge).

8.4.1 Terrestrial Receptors

The principal exposure pathway for terrestrial receptors includes contact with COPCs in on-site
surface soils. However, given the small size (<2.0 acres) of undeveloped impacted property on
the Site and the limited vegetated cover (i.e., lack of suitable habitat), the Site appears to qualify
for exclusion from assessment of risk of harm to terrestrial life under MCP guidance (MADEP,
1995).

8.4.2 Aguatic Receptors

For discharge of groundwater to surface water, the most likely environmental receptors are
aquatic organisms living in the Spicket River. Terrestrial organisms may drink from the river;
however, this is likely to occur from multiple locations along the river and other water bodies in
the area. Potential exposure point concentrations (EPCs) for aquatic life in the Spicket River
were modeled using average groundwater concentrations and conservative dispersion modeling
(i.e., MADEP defauit 10-fold dilution factor).

8.5  Stage I Environmental Screening Conclusions

Risk of harm to the aquatic organisms was evaluated by comparison of the modeled surface
water EPCs to Massachusetts Ambient Water Quality Criteria provided by MADEP (MADEP,
1994). COPC EPCs are below the corresponding AWQCs, and thus pose no significant risk of
harm to aquatic receptors.

Based on the findings of the above Stage I Environmental Screening, current and future
foreseeable site conditions pose no significant risk of harm to the environment, as defined in 310
CMR 40.09. In addition, a Stage II Environmental Risk Characterization (as defined in 310
CMR 40.0995(4)) s not indicated.

9.0 POTENTIAL SOURCES OF CONTAMINATION

Based on a review of the site history, site visits, field observations and analytical data, it appears
that the possible sources of COPCs for areas north of the raceway are due mostly to the former
paper mill operations. Contaminants include polycyclic aromatic hydrocarbons (PAHs) from
coal, coal ash, and other combustion operations; chlorinated organic compounds that may have
formed during pulp bleaching operations; and sulfides from chemical pulp residues. The
chlorinated organic compounds and sulfides would most likely have been released to surface
water and air, as opposed to soil, because they are associated with mill operations that involved
water discharges (to the raceway most likely) and air emissions (sulfur compounds and other
volatile organic compounds (VOCs) from stacks and process tanks). In addition, underground
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storage tanks containing fuel oils and transformers containing polychlorinated biphenyls (PCBs)
have historically been present on-site.

10.0 SUMMARY/CONCLUSIONS

A Phase IT - CSA has been performed by Stone & Webster for areas north of the raceway at the
Oxford Paper Mill. The Oxford Paper Mill is located off of Canal Street in Lawrence,
Massachusetts (refer to Figure 1). '

Sotl (surface and subsurface), and groundwater samples have been collected over a two-year span
(2002 to 2003) by the Metcalf & Eddy and Stone & Webster. The majority of contamination
found in areas north of the raceway at the Oxford Paper Mill is PAHs, PCBs, asbestos and metals
in soil and metals in groundwater. PAHs are not considered background in areas north of the
raceway due to the detection of some PAHs in soil samples at concentrations greater than the
corresponding MADEP background levels for fill material (refer to Section 5.5). The sample
results have been used to perform a Method 3 Risk Characterization.

The Risk Characterization (included in Section 8.0) concluded the following:

+ A condition of no significant risk to human health does exist for current site activities and that
a condition of no significant risk to human health does not exist for future activities.

» The Risk Characterization also concluded that a condition of no significant risk to safety and
public welfare does exist for both the current and future foreseeable site conditions.

» In final, the Risk Characterization concluded that a condition of no significant risk to the
environment does exist. A condition of no significant risk has not been achieved for future
activities and therefore additional remediation must occur or an AUL must be placed on the
property for restricted future use.

"The human health risk characterization conclusions are based on limits to site use for current and
future residential development through the implementation of an Activity and Use Limitation
(AUL). Remedial actions and/or additional restrictions in the AUL are required to address
potential risks to the users for areas north of the raceway at the Oxford Paper Mill to meet a
condition of No Significant Risk. A Phase III — Identification, Evaluation, and Selection of
Comprehensive Remedial Action Alternatives will be submitted in accordance with 310 CMR
40.0850 to address the potential risks to human health and the environment,

The Stage I Environmental Screening (included in Section 8.0) concluded the following:
» Since surface water EPCs, modeled from groundwater contaminant concentrations, do not

exceed AWQCs for aquatic receptors, it is concluded that the Site does not pose a significant
risk to the environment.

Office of Planning & Development — City of Lawrence Page 46
Cxford Paper Mill — Areas North of the Raceway



Stone & Webster Massachusetts, Inc. Phase II Comprehensive Site Assessment

11.0 LIMITATIONS

This report was prepared for the use of the City of Lawrence. The observations made and results
presented in this report are believed to be representative of current conditions at the time of Stone
& Webster’s assessment. Any additional information regarding Site conditions or past/current
Site use should be brought to Stone & Webster’s attention so it may be addressed and
incorporated in the Site study. This information could potentially result in modification of Stone
& Webster’s conclusions and recommendations.

Stone & Webster is not responsible for the accuracy and veracity of information provided to us by
outside parties with respect to areas north of the raceway at the Oxford Paper Mill and adjacent
properties. This report presents the opinions of Stone & Webster Massachusetts, Inc., with the
respect to the environmental conditions of areas north of the raceway at the Oxford Paper Mill.
The actual determination of compliance of present or former operators of areas north of the
raceway at the Oxford Paper Mill with federal or state regulations can only be made by the
appropriate regulatory agencies. The opinions rendered herein are not intended to imply a
warranty or a guarantee and are based solely upon areas north of the raceway at the Oxford Paper
Mill conditions at the time of our investigation.

Chemical analyses were performed for certain parameters during this assessment. The parameters
selected were based upon site knowledge and potential sources. However, chemical constituents
not searched for during the studies may be present in soil and/or groundwater at areas north of the
raceway at the Oxford Paper Mill. Chemical conditions reported reflect conditions only at the
locations tested at the time of testing and within the limitations of the methods used. Such
conditions can vary rapidly from area to area and from time to time. No warranty is expressed or
implied that chemical conditions other than those reported do not exist within areas north of the
raceway at the Oxford Paper Mill.

Negative findings at a test location do not guarantee that the soil or groundwater at a greater
depth is free of contaminants because geologic and/or hydrologic conditions may be present that
prevents upward diffusion of contaminants from deeper horizons. Additionally, positive findings
at a sample location can arise from soil contamination only and do not confirm that the
underlying groundwater has been impacted.
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NRS SCORING MAP DATA SOURCES

AQUIFEERS: USGS-WRD/MassGIS, 1:48,000.
Automated by MassGIS from the USGS Water
Resources Div. Hydrologic Atlas series manuscripts. The
definiticns of high and medium yield vary among basins,
Source dates 1977-1988.

SOLE SOURCE AQUIFERS: US EPA/MA
DEP/MassGIS, various scales. They are defined by EPA
as aquifers that are the ‘sole or principal source’ ¢f
drinking water for a given aquifer service area. Last
updated May 1996.

NON POTENTIAL DRINKING WATER SOURCE
AREAS: DEP-BWSC (Bureau of Waste Site Cleanup).
Those portions of high and medium yield aquifers, which
may not be considered as areas of groundwater
conducive to the locations of public water supplies.
Please refer to the MCP guidelines for the definitions of
these areas.

DEP APPROVED ZONE II's; MA DEP, 1:25,000. As
staied in 310 CMR 22.02 ‘that area of an aquifer which

"contributes water to a well under the most severe

pumping and recharge cenditions that can be realisticaily
aniticipated.’ Digitized from data provided to DEP in
approved hydrologic engineering reports. Data is
updatetd continuously.

INTERIM WELLHEAD PROTECTION AREAS: DEP-
DWS (Division of Water Supply), 1:25,000. These
polygons represent 2n interim Zone Il for a froundwater
source until an actual one is approved by { ie HEF
Civision of Water Supply. The radius of an VWA « uries
according {o the approved pumping rate. Updated in
carzliel with the Public Water Supplies data.

PUBLIC WATER SUPPLIES: DEP-DWS, 1:25,000.
Community and non-community surface and withdrawal
points were field collected using Global Positioning
System receivers. The atiributes were added from the
DEP Division of Water Supply database. Continuously
updated.

HYDROGRAPHY: USGS/MassGIS. 1:25,000 USGS
Digital Line Graph (DLG) data modified by MassGIS.
Approximately 40% of the data was provided by USGS
and MassGIS created the remainder to USGS ¥
specifications. Source dates 1977-1997.

DRAINAGE BASINS: USGS-WRD/MassGIS, 1:24,000.
Automated by MassGIS from USGS Water Resources
Division manuscripts with approximately 2400
sub-basins as interpreted from 1:24,000 USGS
quadrangle contour lines. 1987-1993.

WETLANDS: Umass Amherst RMP/MassGIS, 1:23.00¢.
Includes nonforested wetlands extracted from the
1971-1991 Land Use datalayer, whichwas .
photointerpreted from surnmer CIR photegraphy.
lnterpretation was not done in stereo. Also includes, in
most areas, forested wetlands from USGS Digital Line
Graph (CLG) data.

PROTECTEL OPEN SPACE: ECEA (Executive Cffice
of Environmental Affairs) MassGIS, 1:25,000. includes
federzl, state, cecunty, municipal, nen-prefit and
protected private conservation and outdoor recreation
lands. Ongoing updates.

ACECs: DEM, 1:25,000. Areas of Critical Envircnmanizi
Concern are areas designated by the Secretary of ECEA
as having a number of valuable environmental features
coexisting. Projects in ACECs are subject to the nighes:
standards of review and performnance. Last upcated
October 1996.

ROADS: USGS/MassGIS/MHD, 1:100,000. MassGIS
extractecd roads from the USGS Transponsaticn CLG
filtes. MA Highway Dept. updated roads through 168€.
MassGIS and MA DEP GIS group further edited this
layer. Numbered routes are part of the state, U.S. cr
Interstate highway systems.

POLITICAL BOUNDARIES: MassGIS/USGS, 1:25,CCC.
This datalayer was digitized by MassGIE from mylar
USGS quads. Source da'e is approximately 1585.

DEP PERMITTED SOLID WASTE FACILITIES: GEP-
CSW {Bivisicn of Saolid Waste}, 1:25,06C. Includes only
facilities regulated since 1971. Data includes sanitary
landfills, transfer stations and recycdling or composting
facilities. Facility boundaries were compiled or
approximate facility point locations drafted onto USGS
quadrangles and automated by the DEP Division of Solid
Waste. Last updated 1997. '

NHESP ESTIMATED HABITATS OF RARE
WETLANDS WILDLIFE: Polygons snow estimated
habitats for all processed occurrences of rare wetlands
wildlife. Dala collecied by Naturai Heritage &
Endangered Species Program and compiled at 1:24,000
or 1:25,000 scale. For use with Wetlands Protection Act
Only. Effective 1999 - 2001.

NHESP CERTIFIED VERNAL POOLS: Points show all
vernal pools certified by NHESP/MADFW (Fisheries and
wildlife) as of June 30, 1999. Data compiled at 1:24,000
or 1:25,000 scale. Effective 1998 - 2001.

Last revised: 2600
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Tablo 3-3 - LAWRENCE, MA - OXFORD PAPER MILL 3/28/03 - FIELD SURVEY Quantitative Qualatative
o A Foa | sy | sudia |0 Comments | Ervaton | OV dopm | OW Sl | GW aep | oW el [FCTCIC0 SR
and top pvc
] i to
(Az. Angle)| (ft) | High | Low |Difterence| (R) W %ﬂ) 3/26/2009 h; mm 3/18/2003
0 476 - - - - Teansit Station 1 100.58
1 0 534 | 583|485 | o098 98 SE cm 0'Gasa Bidg 100
2 96 782 841 723] 118 118 o i bridge/Spicket 97.52
3 118 492 | 6.35] 4.51 0.84 84 | mw-1pvc(grade 7.08) [ 10042 16.31 84.11 17.88 8254 0.24
4 o5 606 | 656|558 | o097 97 p-h 99.28 -
5 124 700 | 786 | 619 | 167 167 S8-2 98.34
[ 106 560 | 650 470 | 1.80 180 | mw-3pvc(grade7.34) | 9074 1498 84.76 18.08 8166 026
7 128 641 | 724 654 1.70 170 -l 98.93
8 15 488 567 416| 151 151 St 100.46
) 128 566 | 640| 49 [ 150 150 S8-&/2 99,68
10 | 1325 464 | 542] 387 155 155 SB-8/3 100.7
1" 1315 526 | 6.14 | 443 1.71 171 SB-9/% 100.08
12 196 523 | 611|438 { 173 173 sb-a/2 100.11
13 13 665 | 760|578 ] 182 182 sb-9/3 98.68
14 145 528 [511 [ 442 o069 69 sb-7H 100.06
15 14685 | 600 |s585] 413 172 172 sb-722 100.34
16 150 530 [614] 447 167 167 sb-7/3 100.04
17 153 620 (704 (528 | 176 176 ) 99.14
18 148 228 [288]|173] 115 115 | mw-5 pvc (grade 4.38) | 103.06 18.81 8325 20.03 83,03 02
19 | 1505 | 494 {555/ 437 118 118 SB-5H 100.4
20 143 464 |520] 413 | 107 107 tp-f 1007
21 154 500 | 595 4.12 1.33 183 | mw-6 pvc (grade 6.40) |  100.34 16.2 84.14 17.72 82.62 05
22 165 636 [ 715|663 | 182 152 sh-6/1 98.98
23 | 1625 666 | 744 686 | 158 158 sb-6/2 98.68
24 16D 686 |782] 600 | 182 182 sh-6/3 98.48
25 162 666 | 684} 452 ] 232 232 | mw-10 pw (arade 8.0) | 99.68 1498 84.7 19 80.68 0.25
26 | 115 | 63t (42| 720| 222 222 tpe 97.03 ' +
27 143 550 | 656 438 | 218 218 tp-] 99.84
28 167 1076 | 12.12| 9.50 262 262 ol ft. bridge/raceway 94.58
29 165 500 | 6565 433 | 132 132 tp-d 100.34
50 193 323 | a7e ] 2.8 1.08 108 cf arch/raceway 102.11
31 1725 6.12 | 548 477 | 069 69 pc 100.22
a 209 414 | 4247 403 021 21 tp-b 101.2
33 294 392 | 407 | 378 o020 29 tp-a 101.42
34 168 496 | 445 | 428 | 017 17 sb-41 10098
35 1 460 | as2]| a58 | o004 a sb-4/2 100.74
36 324 -2.00 89 wall 24s 107.34
37 357 154 | 192] 116 ] a7s 76 well 125 1028
38 99.5 782 [s38[720] 1.8 118 | tie round cl ft bridge/spi|  97.52
29| 95 | 1939 |1991]1883] 108 108 Spm“’"’;’a;m“"’e" 8595 |Aiverali600] 8595
40 95 769 | 817 | 7.23 0.94 94 pt spickal ne cm 9765
4 107.5 751 | 788|717 | o072 72 pl easl 97.83
42 1580 590 | 618|560 ] 058 68 pl s0. east Cmn 99.44
43 330 0.00 95 cl ate - se0 below 105.34
100.58
46T76.2= 0.061286 slope
8y
76.2 467 e
1.16' tise
9591 elevalion at gate = 100.58+1.16 = 101.74



Table 5-1 - November 2002/August 2003 ACM Soil Sampling Events Results

Sample Number* Reported Value (%)
1 Not Detecled
2 Not Detected
3 Less than 1.0
4 1.3
5 Not Detected
6 1.2
7 1.8
8 Less than 1.0
9 Not Detected
10 1.3
i1 Not Detected
12 Not Detected
13 Not Detected
14 Less than 1.0
15 Less than 1.0
16 13
17 Less than 1.0
18 1.4
19 Not Detected
20 13 -
21 : Not Detected
22 1.3

23 Not Detected
24 Less than 1.0
25 Not Detected
26 Less than 1.0
27 Less than 1.0
28 29

29 Less than 1.0
30 Less than 1.0
31 1.5

32 Less than 1.0
33 Not Detected
34 Not Detected
35 Less than 1.0

* Refer to Figure 8 for the corresponding asbestos sampling locations (November 2002/August 2003)



ey

i Mobile Laboint pifference for Detections**
=] 8|  PCBs(mg/ke and OEME Fixed Labs
£ | Arocior | Aroctor r,ock,, Aroclor | Aroclor
1254 | 1242 | 1242 1260 1248
3A 1 10U 20 e e —
KA 1U 2U NC NC NC
B 1U 2y NG NC NC _
c | U 11U ¢ NG NC
D 1U 11U ¢ NC NC
E 0.6 11U e NC NC
F 1U 10 e NC NC
G| 1u 11U . NG NG
HY 11U NC NC
dqA [ U 10U ne v —
Bl 08 11U i NC NC
C 2.8 1V NC NC NG
KC - - NG NC NC
5A | 2u  3U “nc NC N f
KA| 2U 3U  nc NC NC
6 A 1.5 U 2 U r NC NC NC
B 15U 8uU NC - NC NG
C 15U 4U NG NC NC
b ] 2u 2V ' ne NC NG
E 2U 4 U NC NC NC
71A -1U 2U NG NC NC
B 2U 5U NC NC NC
C 2U 2U NC NC NG
D 2U 3U NG NC NG
E 2U au | wnc NC NC
8lA iu 2U ne NC NC
B iU 1U NG NG NC
C 2U 2U NC NC NC
D 2V 4U NC NC NC
E 33U SU  NC NC NC
F 3uU 5U NC NC NC
G 2U 2U NC NC NC
10|A iU 1U  wnC NC NC
B 2U 2U NC NC NG
C U 1U NC NC NC
KC 1U 1U - NC NC NC
D 3u 5U ' NC NC NC _
E 1U iU NC NC NC
F 1U 1U °  NC NC NC
G 1U 1U NC NC NC -
H 10U 10U ;| NC NC NC
11]A 1U iU wnC NC NC
B 2.1 41U NC NC NC
C 2U 2U NC NC NC
D 3U 41U NC NC NC
E 2U 20U | NC NC NC
F 1U 1tU  NC NC NC
12|]A iU 1U NC NC NC
B8 1U 1U NC NG NC
G 1U 1U NC NC NC
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Table 5-3. Oxford Paper Mill Site: Asbestos Analytical Results

Asbestos
c
= E Estimated Volume Percent
* 2 Total
r O
Chrysotile | Amosite | Crocidolite Asbest
3 A - - - -
KA - - - -
B - - - -
C - - - -
D - - - -
E -_ -— - —_
F - — -— -
G - - - -
H - - - -
AB Composite <1 2 3
4 A - - - -
8 - - - -
c - - - -
AC Composite 4 <1 2 [:]
5 A 2 1 2 5
KA - - - -
[:] A - - - -
8 - - - -
C 5 1 2 8
o 4 1 3 8
E ) 2 3 2 7
|AB Composite 3 1 3 7
7 lA - - - -
|B - - " -
B (Buk) 3 ND 33
F, _ N - -
£ - - - -
8 A - - - -
B - - - -
c —_ - - -
D - - - -
E — . - -
F - - - -
G — - - -
10 A - - - -
B - - - -
C - -— -— ™
KC - - - -
D - - - —
E - - p— -
£ - - - —
G - - - -
H - . - -
1 A - - - -
8 - - - -
c - - — -
D - - - -
E - - - -
F -— - - -
AC Compaosite <1 <1 <1 <1
DF Composite 3 ND <1 3
12 jA - - - -
B - - - -
C <1 <1 <1 <1
D <1 <1 ND <1
E <1 ND <1 <1
F <1 <i <1 <1
G <1 <t <1 <1
H <1 <1 <1 <1
AB Composite ND ND ND ND
14 A - - - -
B - - - -
C <1 ND ND <1
D <1 <1 ND <1
E <1 <i ND <t
F <1 <t ND <1
G <1 <1 <1 <1
AB Composie <1 1 <1 1
16 A - - - -
B - - - -
c - - - -
D _— — - -—
AD Composite <1 <1 ND <1
E (Buk} ND ND ND 0

Page 10f 1

Notes:

KA = field dupbcate
Bulk = sample of
bulk suspect ACM,
not soll
<1 =ACM present,
but concentration is
loss than 1 percent
ND = not datected

~ = not sampled for ACM
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TABLE 54 NOTES:

"1. Hydrocarbon ranges are adjusted to exclude the concentration of target and QC (surrogate) analytes.

** - Values shown for standards are in the same units as the analytical data.
*** - Total Target PAHs calculated by summing all detected concentrations, and including one-half the detection
limit for target PAHSs that were not detected. Note that units are mg/kg (not ugfkg, as for individual analytes).

MALDEP Criteria

MCP Reportable Concentrations, 310 CMR 40.0000 Subpart P Massachusetts Oil and Hazardous Material List
"--" indicates no MCP Reportable Concentration available

The MCP reportable concentrations are shown for comparison purposes only.

ft bgs - feet below ground surface

FD - Indicates Field Duplicate

J - Cuantitation is approximate due to limitations identified in the quality control review.

U - Analyte was not delected. Value reported is the sample-specific detection limit.

UJ - Sample-specific detection limit is approximate due to limitations identified In the quality control review.

| Bold I - indicates value greater than applicable MCP reportable concentration
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TABLE 56 NOTES:

L. Hydrocarbon ranges are adjusted to exclude the concentration of target and QC (surrogate) analytes.
** . Values shown for standards are in the same units as the analytical data.

MADEP Criteria

MCP Reportable Concentrations, 310 CMR 40.0000 Subpart P Massachusetts Oil and Hazardous Material List
Background Values: MADEP, May 23, 2002. Technical Update: Background Levels of Polycyclic

Aromatic Hydrocarbons and Metals in Soil.

"—-* indicates no MCP Reportable Concentration or background value available

The MCP reportable concentrations and background values are shown for comparison purposes only.

fi bgs - feet below ground surface
FD - Indicates Field Duplicate
¥ - Quantitation is approximate due to limitations identified in the quality control revicw.
U - Analyte was not detected. Value reported is the sample-specific detection limit.
UT - Sample-specific detection limit is approximate due to limitations identified in the quality control review.
I Bold /Box | - indicates value greater than applicable MCP reportable concentration
0 indicates that the detection limit exceeds the applicable MCP reportable concentration.

Page 1 of 1



Table §-7. Summary Of Analytical Data For Groundwater

Fovmer Oxford Paper Mill - March 2003

rj e Y = e
LOCATION NAME; MW-1 MW-3 MW.5 EKMW-5 MW-6 MW-10 MCP Reportable
MER SAMPLE ID MW-1 MW-3 MW-5 KMW.S MW-$ MW-10 Canceotrations
DATE RECEIVED BY LAB: kira/ i klralic] 2103 plr2f e ANII03 VTl -
DEPTH TO WATER FROM GROUND SURFACE: s 14 s uy is 45
FD GW-2
1o U LU Lov Lou 18U Lov 03
Aroclor-1221 rLe v Lo v 18U Lov L8 U 18 U 03
Aroclor-1232 oy v e v v Lov 18U 03
Aroclor-1242 v lo v Lo v 160 v L8 Y 03
Aroclor-1248 100 10U Lo U 1ev v Lo vU 03
Aroclor-1254 v Le v Lo U e v v 03
Aroctor-1260 XN L0 Lo U 1ov wu v 03
wou 100 U 100 U 100 U 100 U 1000
20U 20U 20U 20U U 1.500
[L3)) v MU #%U 66U 4,000
MTEBE 15U 150 (LRI sy 15U 15U 50,000
Benzene 5U 5U 50U LR ) 5uU su 2.000
Toluens t5v isu 130 15U 15U 50U 6,000
5U 5U 5U 5U su 5U
- and p-Xylencs 20U 20U 20U WU nu 20U £.000
o-Xylene wu wy wou 10U 10y v 6,000
Naphthalene 10u 10U wu wvu 10V wu 6,000
p Al v 40 “4 1,000
wuU LR 9] 45 20,000
s U su 85U U 30,000
s5U 5U 5U 5u 3,000
5U 5U U 5U 3,000
55U su 5u 5V 600
5U su 5u 5U 3,000
5U 5U ju 5u 3,000
sU 32U 35U 50U 3.000
5U su 5U 5U 1000
suU su 5U 5U 3,000
5V su SU 5u 3,000
5U 5U su su 3,000
5U 5U 5U s5u 200
s5U su su 5U 3,000
suU 5u 5u b)) 3.000
sy U SU 35U 6.000
su 5V 5U 5U 50
5V 5U 5U s5u 3,000
5U 5U 5U s5uU 3,000
JMMMM@!M
Antimosy 3407 a74) &3 1) 43 0] FARIY 47U) 300
Arsenic jovu 42] 193} 48) 1HoJ 44] 400
Barium 768 ¥ 5341 31 g6 40 147 U) 30,000
Berylltum 00U 050U osou 0T 0os0vu 0s0U 30
Cadmium [1 %, R1] [ 121 oovu anu [, 110} ooUu 10
Chrotitm LLJ 1.0J 101 0971 0.60 U 0851
Copper” 40U 400 iLiu 45U 40U 40U 160,000
Lead 400 40U 40U 40U 40U 40U 0
Mercury 012U 04U 0130 [RERI] Q12U 0l4v 1
MNickel LI 407 261] 203173 361 0.94) 10
Seleaium 00U 158 S0U 160} 1211 0V £0
Siiver 20U pZik} wou 20U 20u 00U 100,000
Thallium ou 3ou 3ou 30U 30U jovu 7
Vanadium 123 158 onu 11 1507 2.000
Zing 10U 70U 189 ] 1591 L1 70U 900
D
PCBs B0S02-01D BOS02-04D BOS02-02D BO502-03D BOS0D2-0SD BOS02-07D
VYPH BOS0Z-01A BOS02-04A BOSO2-02A BOSOZBA BOS0Z-05A BOSG2-07A
EPH B0502-01C BOS02-04C BQ502.02C BO502-03C BO302-05C BO502-07C
Pricrity Poliutant Metals plus Ba and ¥ B0502-01B BO502-04B B{502-028 iBOSOZ—MB B0502-05B B05G2-07B

Fage 1 of 1




TABLE 5-8

Soil Data Usability Assessment
Oxford Paper, Lawrence, Massachus_etts
Initial TBA Samples Collected May 2002

*PARCCS Parameter Data Usability Assessment
{ Precision Ficld Duplicates: Results did not meet acceptance criteria for relative percent difference
:Field duplicates (<50%) in field duplicate samples 10D and K10D for the following analytes: arsenic,
‘MS/MSDs C19-C36 aliphatics, C11-C22 aromatics, unadjusted C11-C22 aromatics, acenaphthene,
fluorene, phenanthrene, anthracene, fluoranthene, pyrene, benzo{a)anthracene, chrysene,
Field duplicates and benzo{b)fluoranthene, benzo(a)pyrene, indeno{1,2,3-cd)pyrene, dibenzo(ah)anthracene.
MS/MSDs were Lack of field duplicate comparability is likely attributable to the extremely variable soil
collected at a rate of { matrix. Results were flagged as estimated (J, UJ).
per 20 samples for all
matrices sampled. MS/MSD: Laboratory duplicate results criteria (%RPD < 20) were not met for arsenic in
soil sample 10D. Positive results were flagged as estimated (J).
All criteria were met for internal standards.
Accuracy Holding times: All criteria met.
:Holding times
:Surrogate Recovery Surrogate Recovery: All criteria met.
:Matrix Spike Reco
10S ;ec':v VY | Matrix Spike Recovery: EPH compounds for soii samples that did not meet acceptance
> Tecovety criteria (40-140% recovery) in the matrix spike included fluoranthene and pyrene. Metals
.Cal_lbnn!on for soi! samples that did not meet acceptance criteria included antimony. Positive results
Verification were flagged as estimated (J).
9 PE Samples

LCS Recovery: The following compounds did not meet acceptance criteria of 40-140%
recovery: naphthalene. Results were flagged as estimated (J, UJ).

Calibration Verification: All criteria were met for initial and continuing calibrations.

PE Samples: Based on project quality objectives and the approved FTWP, PE samples
were not used.

Representativeness

For field duplicate and MS/MSD discussion refer to APrecision@ above.

:Field duplicates

‘MS/MSD Approved FTWP: Sample locations were selected based on historical information and an
. EPA-approved Field Task Work Plan that detailed sample collection methods, sample
: oved FTWP

Appr preservation, and proposed analytical methods.
Completeness Completeness: No data was rejected during the data validation process and the data
:Data completeness collected is useable for project objectives.
goal was 100%
Comparability Analytical Methods: The methodologies selected for analysis of samples by the directly-
:Analytical Methods subcontracted Jaboratory were consistent with standard EPA or MADEP methods.
:Detection Limits

:Units of Concentration

Detection Limits: Detection limits were appropriate to allow comparison to published




Tl N O B us

Regulatory Limits, such as Massachusetts S-1 or S-2 soil standards.

Units of Concentration: Reported concentration units were standard for the industry.

Sensitivity Feld blanks: Based on project quality objectives and the approved FTWP, field blanks
9 Field Blanks were not collected.

:Instrument Blanks

-Method Blanks Instrument Blanks: A variety of analytes were qualified based on detection in blank

‘Low-level Calibration | samples as follows: selenium, TCLP barium, TCLP lead, TCLP selenium.

Checks

Method Blanks: All criteria were met for internal standards.

Low-level Calibration Checks: All criteria were met for initial and continuing calibrations
and for internal standards.

* - Precision, accuracy, representativeness, completeness, comparability, and sensitivity
: - The noted method was used.
9 - The noted method was not used.




TABLE 5-9
Soil Data Usability Assessment
Laboratory Project Number B0417
Oxford Paper, Lawrence, Massachusetts
SSI Samples Collected March 2003
*PARCCS Parameters Data Usability Assessment

Precision Field Duplicates: The compounds that did not meet acceptance criteria (RPD <50%) in
:Field duplicates field duplicate samples SD-10/9-11 and KSD-10/9-11 included: acenaphthene,
‘MS/MSDs acenaphtylene, benzo(b)fluoranthene, fluoranthene, and pyrene. Results in these 2

samples were flagged as estimated (J, UJ). All criteria were met for PCB and priority
Ficld duplicates and pollutant metals field duplicates.
MS/MSDs were collected
ata rate of 1 per 20 MS/MSD: All criteria were met for PCB and EPH MS/MSDs.
samples for all matrices .
sampled. Priority pollutant metals analytes that did not meet acceptance criteria (%RPD < 20) in

the laboratory duplicate included: antimony, arsenic, copper, nickel, lead, and

vanadium. Positive results in all samples were flagged as estimated (J). Due to other

actions however (see below), some antimony results were rejected (R) due to severely

low matrix spike recovery.

| Accuracy Holding times: Alf criteria met

:Holding times
:Surrogate Recovery Surrogate Recovery: EPH surrogate compounds that did not meet acceptance criteria
‘Matrix Spike Recovery {%R of 40-140%) for chlorooctadecone impacted the following samples: SB-8/7-9, SB-
-LCS Recovery 8/7-9RE. C9-C18 and C19-C36 aliphatic results were flagged as estimated (J, UJ).
T ) . PCB surrogate compounds that did not meet acceptance criteria (%R of 29-155% for
:Calibration Verification | 4.4 hiorobiphenyl (DCB) impacted the following samples: SB-8/0-1, SB-8/7-9, SB-
9 PE Samples 9/5-7, SB-10/0-1. No action was nceded though, because the other 3 surrogates met

criteria. Surrogate criteria are not applicable for priority pollutant metals analysis.

Matrix Spike Recovery: The priority pollutant metals analyses that did not meet
acceptance criteria (%R of 75-125%) in MS sample SB-1/0-1 included: antimony and
lead. All antimony results were estimated (J) or rejected (R) due to severely low matrix
spike recovery. Priority pollutant metals analytes that did not meet acceptance criteria
(%RPD < 20) in the laboratory duplicate included: antimony, arsenic, copper, nickel,
lead, and vanadium. Positive results in all samples were flagged as estimated (J).

LCS Recovery: Not applicable.

Calibration Verification: All initial and continuing calibration criteria was met for EPH
and priority pollutant metals. However, the laboratory did not follow method
requirements for calculation of the EPH range continuing calibration factors. No action
was taken since the individual calibration factors were all <25% RPD. The following
analytes failed to meet continuing calibration criteria (%D #15): Aroclor-1254, Aroclor-
1260. Results in affected samples were flagged as estimated (J, UJ).

PE Samples: Based on project quality objectives and the approved FTWP, PE samples
were not used.

1 Regreoeniativen&ss

For field duplicate and MS/MSD discussion refer to APrecision@ above.




:Field duplicates

-MS/MSD Approved FTWP: Sample locations were selected based on historical information and

:Approved FTWP an EPA-approved Field Task Work Plan that detailed sample collection methods,

’ sample preservation, and proposed analytical methods.

Completeness Completeness: Some antimony results were rejected (R) due to severely low matrix

‘Data completeness goal | spike recovery.

was 100%

Comparability Analytical Metheds: The methodologies selected for analysis of samples by the

:Analytical Methods directly-subcontracted laboratory were consistent with standard EPA or MADEP

‘Detection Limits methods.

:Units of Concentration . . . s . . .
Detection Limits: Detection limits were appropriate to allow comparison to published

.| Regulatory Limits, such as Massachusetts S-1 or S-2 soil standards. '

Units of Concentration: Reported concentration units were standard for the industry.

Sensitivity Field blanks: Based on project quality objectives and the approved FTWP, field blanks

9 Field Blanks were not collected.

:Instrument Blanks

:Method Blanks Instrument Blanks: The following analytes were blank qualified due to detection in

:Low-level calibration
checks

blank samples: antimony, cadmium, copper, mercury, silver, and thallium. No blank
contamination was detected in the PCB and EPH analyses.

Method Blanks: ICP serial dilution criteria (10% difference) were not met for barium,
lead, nickel and zinc. Positive results in all samples were flagged as estimated (J).
Laboratory duplicates are not required in EPH and PCB analyses.

Low-level Calibration Checks: All initial and continuing calibration criterta was met
for EPH and priority pollutant metals. However, the laboratory did not follow method
requirements for calculation of the EPH range continuing calibration factors. No action
was taken since the individual calibration factors were all < 25% RPD. The following
analytes failed to meet continuing calibration criteria (%D # 15): Aroclor-1254, Aroclor-
1260. Results in affected samples were flagged as estimated (J, UJ).

* . Precision, accuracy, representativeness, completeness, comparability, and sensitivity

: - The noted method was used.
@ - The noted method was not used.




TABLE 5-10

Soil Data Usability Assessment
Laboratory Project Number B0428
Oxford Paper, Lawrence, Massachusetts

at a rate of 1 per 20
samples for all matrices
sampled.

SS1 Samples Collected March 2003
*PARCCS Parameters Data Usability Assessment

Precision Field Duplicates: Not applicable; soil field duplicate for SS1is included in related data
:Field duplicates package, Laboratory Project Number B0417.
:MS/MSDs

MS/MSD: The following EPH analytes did not meet the MS/MSD acceptance criteria
Field duplicates and in SB-4/13-15: C9-C18 aliphatics. The result was estimated (J).
MS/MSDs were collected

Priority poliutant metals analytes that did not meet acceptance criteria (%RPD < 20) in
soil sample SB-6/0-1 included: antimony, nickel, and vanadium. Results in affected
samples were flagged as estimated (J, UJ). Laboratory duplicates are not analyzed in
EPH and PCB analyses.

Accuracy

‘Holding times
:Surrogate Recovery
:Matrix Spike Recovery
:LCS Recovery
:Calibration Verification
9 PE Samples

Holding times: Sample SB-6/0-1, SB-6/5-7, and KSB-6/14-16 underwent EPH
extraction one day outside of the holding time of seven days. The positive and
nondetect EPH results for these samples were qualified as estimated (J and UJ,
respectively) due to the extraction hold time exceedence.

Surrogate Recovery: PCB sumogate compounds that did not meet acceptance criteria
(%R 0f 29-155%) for decachlorobiphenyl (DCB) impacted the following samples: SB-
6/5-7, SB-17-9, SB-4/5-7. No action was needed because the other 3 surrogates were
within criteria. Swurrogate criteria are not applicable for priority poliutant metals

analysis.

Matrix Spike Recovery: The following analytes did not meet the %R criteria of 75-
125% for the Matrix Spike: antimony, arsenic, and zinc. Positive results were
estimated. Non-detects for antimony were rejected or estimated in certain samples
based on professional judgment. The %R criteria were not met for C9-C18 aliphatics in
SB-4/13-15; result was flagged as estimated (J).

LCS Recovery: The priority pollutaat metals that did not meet LCS acceptance criteria
included: chromium and selenium. Results in affected samples were flagged as
estimated (J, UJ).

Calibration Verification: All initial and continuing calibration criteria were met for
EPH. Continuing calibration criteria (%D #15%) were not met for Aroclor-1260; non
detect results were flagped as estimated (UJ) in affected samples. Results that did not
meet Initial Calibration Verification {ICV) criteria (%R between 90 and 110%)
included mercury; results for affected samples were rejected.

PE Samples: Based on project quality objectives and the approved FTWP, PE samples
were not used.

Representativeness
:Field duplicates

For field duplicate and MS/MSD discussion refer to APrecision@ above.




:Low-level calibration
checks

:MS/MSD Approved FTWP: Sample locations were selected based on historical information and

:Approved FTWP an EPA-approved Field Task Work Plan that detailed sample collection methods,

sample preservation, and proposed analytical methods.

Completeness Completeness: Mercury results were rejected in SB-4/0-1, SB-4/5-7, and SB-4/13-15
| : Data completeness goal | due to initial calibration verification (ICV) analysis results that failed to meet the %
| was 100% recovery criterion of 90 to 110%.

Antimony results were rejected in KSB-6/14-16, SB-5/0-1, SB-5/14-16, and SB-7/0-1
due to matrix spike recovery outside criteria.

Comparability Analytical Methods: The methodologies selected for analysis of samples by the

:Analytical Methods directly-subcontracted laboratory were consistent with standard EPA or MADEP

:Detection Limits methods. :

:Units of Concentration . . . . ) .

Detection Limits: Detection limits were appropriate to allow comparison to published
Regulatory Limits, such as Massachusetts S-1 or 5-2 soil standards.
Units of Concentration: Reported concentration units were standard for the industry,

Sensitivity Field blanks: Based on project quality objectives and the approved FTWP, field blanks

9 Field Blanks were not collected.

Instrument Blanks

-Method Blanks Instument Blanks: The following analytes were detected in blank samples and were

qualified accordingly: antimony, beryllium, cadmium, copper, mercury, and silver.

Method Blanks: ICP serial dilution analysis produced percent differences (%D) that
exceeded acceptance criteria of < 10% for arsenic, barium, chromium, fead, nicke, and
zinc. The positive results for lead, nickel, and zinc were qualified as estimated (J) inall
samples.

Low-level Calibration Checks: All initial and continuing calibration criteria were met
for EPH. Continuing calibration criteria (%D #15%) were not met for Aroclor-1260;
non- detect results were flagged as estimated (UJ) in affected samples. Results that did
not meet Initial Calibration Verification (ICV) critena (%R between 90 and 110%)
included mercury; results for affected samples were rejected.

* - Precision, accuracy, representativeness, completeness, comparability, and sensitivity

: - The noted method was used.
9 - The noted method was not vsed.




TABLE 5-11

Groundwater Data Usability Assessment
Laboratory Project Number B0502
Oxford Paper, Lawrence, Massachusetts

i

9 PE Samples

SSI Samples Collected March 2003
*PARCCS Parameters Data Usability Assessment
| Precision Field Duplicates: All criteria met.
| :Field duplicates _
‘MS/MSDs MSMSD: The EPH compounds for the groundwater MS/MSD sample MW-1 that did
not meet acceptance criteria (%R of 40-140%) included C9-C18 aliphatics. The result
| Field duplicates and was flagged as estimated (J) in MW-1. All criteria were met for PCB, VPH, and
MS/MSDs were collected | Priority pollutant metals MS/MSDs.
at a rate of 1 per 20
samples for all matrices All criteria were met for internal standards, the Inductively Coupled Plasma (ICP)
sampled. Interference Check Sample, and Laboratory Duplicates.
Accuracy Holding times: Al criteria met.
:Holding times
:Surrogate Recovery Surrogate Recovery: The EPH surrogate compounds that did not meet the acceptance
‘Matrix Spike Recovery criteria (%R of 40-140%) included chlorooctadecane in sample MW-6. Results for C9-
'LCS Recovery C18 aliphatics and C19-C36 aliphatics in MW-6 were flagged as estimated (J).
T . Surrogate criteria were met for PCB and VPH analysis. Surrogate criteria are not
‘Calibration Verification | ,,oricable for priority pollutant metals analysis.

Matrix Spike Recovery: The EPH compounds for the groundwater sample MW-1 that
did not meet acceptance criteria (%R of 40-140%) included C9-C18 aliphatics. Result
for MW-1 was flagged as estimated (J). All criteria were met for PCB, VPH, and
priority pollutant metals MS/MSDs.

LCS Recovery: Not applicable.

Calibration Verification: All initial and continuing calibration criteria were met for
EPH, VPH and priority pollutant metals. Continuing calibration criteria were not met
for the PCB Aroclor-1260 in [ab blank and LCS samples cnly (not field samples); no
action required.

PE Samples: Based on project quality objectives and the approved FTWP, PE samples
were not used.

Representativeness

For field duplicate and MS/MSD discussion refer to APrecision@ above.

:Field duplicates -
-MS/MSD Approved FTWP: Sample locations were selected based on historical information and
. ed FTWP an EPA-approved Field Task Work Plan that detailed sample collection methods,
Approv sample preservation, and proposed analytical methods.

Completeness Completeness: No data was rejected during the data validation process and the data
:Data completeness goal | collected is useable for project objectives.

was 100%

|_Comparability

Analytical Methods: The methodologics selected for analysis of samples by the |




:Analytical Methods directly-subcontracted laboratory were consistent with standard EPA or MADEP
‘Detection Limits methods.
:Units of Concentrati
s 01 L-oncentration | pyetection Limits: Reporting limits for Aroclors (1 ppb) were higher than the RCGW-2
(0.3 ppb). No Aroclor detections were reported in the groundwater samples.
Units of Concentration: Reported concentration units were standard for the industry.
Sensitivity Field blanks: Based on project quality objectives and the approved FTWP, ficld blanks
9 Field Blanks were not collected.
:Instrument Blanks
:Method Blanks Instrument Blanks: Blank contaminants were detected in the trip blank and the

‘Low-level calibration
checks

laboratory blanks, resulting in qualification as not detected for the following analytes in -
affected samples: C9-C10 Aromatics, antimony, barium, and copper. No blank
contamination was detected in the PCB or EPH analyses.

Method Blanks: All criteria were met for internzl standards, the Inductive_ly Coupled
Plasma (ICP) Interference Check Sample, and Laboratory Duplicates.

Low-level Calibration Checks: Al initial and continuing calibration criteria were met
for EPH, VPH and priority pollutant metals. Continuing calibration criteria were not
met for the PCB Aroclor-1260 in two lab QC samples. Field samples were not affected.

* - Precision, accuracy, representativeness, completeness, comparability, and sensitivity

: - The noted method was used.
9 . The noted method was not used.




Table 7-1

Solubllity of Site Contaminants

PHASE Il - COMPREHENSIVE SITE ASSESSMENT
FOR AREAS NORTH OF THE RACEWAY

OXFORD PAPER MiLL

LAWRENCE, MASSACHUSETTS

MADEP RTN 3-2691

"= Contaminants of Concern Maximum Solubili
(mgl)
Extractable Petroleum Hydrocarbons
C;1-C2 Aromatics 58
Cs-Cys Aliphatics 0.01
C,5-Css Aliphatics Considered iImmobile
Target EPH Parameters/Semi-Volatiles
-Methyinapthalene 254
Acenaphthene 3.88
Benzo{a)anthracene 0.0140
Binzo(a)pyrene 0.0038
Biznzo(b)fluoranthene 0.0140 :
Banzo(g,h,i)perylene 0.0003
Banzo(k)fluoranthene 0.0043
Chrysene 0.0060
Dibenzo(a,hyanthracene 0.0025
Fiuoranthene 0.2750 1
Fluorene 1.9800
Indeno(1,2,3-cd)pyrene 0.0005
Naphthalene 31.7000
Phenanthrene 1.2900
rehe 0.1350
Asbestos NS
Metals u
Arsenic NS
Beryllium <1 |
pPCBS |
Aroclor-1248 0.05 l
Aroclor-1254 0.012
Legend -

S - Not Soluble - Based on pH and Eh conditions and metals speciation

Sources

EFA 1997 - A One-Dimensional Finite Difference Vadose Zone Leaching Mode! (VLEACH)
DEP 2002 - Characterizing Risks Posed by Petroleumn Contaminated Sites, Policy # WSC-02-411

Solubil.xls
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EXECUTIVE SUMMARY

In March 2002 Hagcr GeoScxcnce I.nc (HGI) of Wobum, Massachusetts pcrformed a

. geophysical investigation for Metcalf & Eddy (M&E) of Wakefield, Massachusetts at the former
- Oxford Mill site in Lawrence, Massachusetts The primary- objectives of the survey were to
establish whether foundations associated with the site’s historical structures still ‘existed and to

S dclmeate thc spana} location and dimensions of subsurface voids..

. The geophys:cal study was deﬁgned to acqmre a d15tnbut10n of subsurfacc ‘data sultablc for

mapping the spatial extent of former subterranean structures and voids. To meet the primary

objectives of the survey, the two geophysical methods of electromagnetic (EM) conductivity'and -

ground penetrating radar (GPR) profiling were employed. The results of the EM conductivity
survey revealed two different types of conductivity anomalies: i) broad rectilinear zones of high
conductivity delineated by fairly linear boundaries; and ii) scattered point-like targets. Most of
the latter anomalies comrelate well with the locations of visible surface metal and other debris.

" " The broad, rectilinear anomalies are suggestive of remnant building foundations that may be -

associated with the formér Boiler (Building 19), Black Ash, and Tank Roonis. One oval-shaped

EM anomaly, not associated with surface metal, is a candidate for further 1nvest|gat|on GPR.

records show thls anoma]y to be caused by buncd debris.

EM and GPR data dld not show large areas of potcnnal vo:ds Areas of soil collapse or former ‘

. razed basements have been identified.
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1.0 INTRODUCTION

In March 2002, Hager GeoScience, Inc. (HGI) of Woburn, Massachusetts performed a

geophysical investigation for Metcalf & Eddy (M&E) of Wakefield, Massachusetts at the former

-Oxford Mill site in Lawrence, Massachiusetts.. -The primary objectives of the survey were to

establish whether foundations associated with' the site’s historical structures. still existed dnd to
dehneate the spanal locqnon and dnmensnons of subsurface voxds

Thc study site is bordered to the north and east by the Splcket Rlver to thc south by Canal
Street, and to the east by. an existing industrial facility. The surface topography gradually dips

" southward toward the old raceway, except for a north-south trending berm'located in the north-
- central part of the survey ‘area. Localized patches of vegetation and both metallic and non-

‘metallic debris were scattered over the site. Based on borehole data provided by M&E, the site

~ stratigraphy consists of a.fine sand fill of variable thickness underlam by alluvial. sands _and_

glacml i)l above competent phyllitic bedrock.

The arza of investigation, which was determined by M&E representatives, is shown in Figure 1.
The corner of the existing O’Gara Building was chosen as the ON, OE grid coordinate, thereby

. rendering all data acquired as east and south of the coordinate origin. The area of investigation

contained large’ quantities of surface obstructions, which' created gaps in the spatial data and
produced large anomalies in both EM and GPR records. These obstructions included piles of

- bricks, I-beams, heavy gauge steel plates, concrete blocks contaxmng rebar, a large Tol} of chain- -
link fencmg, and thick clusters of bamboo-hkc vegetation.

2.0 TECHNICAL APPROACH

- The geophysical study at the Oxford Mill Site was designed to acquire a distribution of data
 stitable for mapping the spatial extent of historical subsurface structures and existing voids. To

meet the primary objectives of the.survey, the two geophysncal methods of electromagnetic (EM)

-conductivity and ground penetrating radar (GPR) were used. Brief descriptions of these two-

methods are given below, with ‘more detailed information about these techniques and their .
limitations provided in Section 5.0.

The technique of EM profiling is routinely used to delineate boundaries between natural and

.. building construction materials.  The success ‘of this method is contingent on its ability to
delineate the significant conductmty contrast between these two types of media. The EM

method also measures both the in- and quadrature-phase (conductivity) responses of buried
objects to an induced electromagnetic field, which is useful for discriminating between the
signatures of metallic objects and variations in gfound conductivity, respectively.

Hager GeoScience, Inc.
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The GPR method is amenable to the interrogation and mapping of discontinuous subsurface
interfaces, such as subsurface voids and base of foundations. GPR data are collected in two-way
travel time, in which the time for the input radar wave pulse to travel to a discontinuity and
reflect back to the surface is measured. Infortnation about radar wave propagation velocities,

- . determined through calibration (e.g., from borehole logs) or from other sources, must-be used to__
convert travel times to-depth estimates. When acquired at closely Spaced intervals (i.e. 2 feetor

_ less), GPR transects may also be used to construct three-dimensional i images of the subsurface
LT that help the mterpreter infer locahzed trends. - :

3. 0 DATA ACQUISITION AND REDUCI'ION
© 30 EM Terrain Conductmty Invatlgatlon

"Tl'le EM survey was performed using’ a Geophysical Survey Systems Inc. (GSSI) GEM-300
multi-frequency electromagnetic profiler. EM data were collected on March 7 and 8, 2002 in
continuous mode at frequencies of 330, 2550, 5010, 7530, 10050, 12030 and 15030 Hz. Profiles
were acquired in north-south and east-west_orientations at an interline spacing of 5 feet.
Following data acquisition, Magmapper® sofiware was used to incorporate survey geomeltry into

 the raw data files and to prepare ‘preliminary contour maps Fmal contour plots were produced '

usmg SURFER@ for Windows software.
:3 2 Ground Penetratmg Radar Investigation
) The GPR survey was performed using a GSSI SIR System 2000 digital GPR unit and a 400—MHz

antenna. GPR data were collected on March 7, 8, and 11, 2002. The acquisition window was set
at 150 nanoseconds (ns), enabling the recording of backscattered energy from approximately 20

.- . feet below grade. Line spacing for the north-south profiles was 2 feet where surface conditions .
* permitted. GPR data were collected in survey wheel mode, where the antenna is towed behind
the operator at the end of a 100-foot control cable and a cahbratcd wheel measures changes in

"..spanal locanon . .

Followmg acqunsmon, data were downloaded and processed using GSSI’s RADAN for Wmdows
NT®. Raw data were pre-processed prior to analysis to help mitigate the detrimental effects of
difficult ground conditions, radio frequency interference, and reflections from surface structures
‘and buried debris. Pre-processing steps included the application of band pass filters, horizontal
* stacking, background removal, deconvolution, and gain adjustments. As planned sufficient data
point density permitted the use of GSSI's 3-D modeling program and, consequently, facilitated
mtelpretanon of target anomalles _

T
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4.0 RESULTS AND DISCUSSION

The EM and GPR survey results for the Oxford Mill investigation have been reduced and, ..

registered onto the site base plan provided by M&E. The CAD file presented with this report has

2 UCS grid with the, origin defined by the south comer of theexisting O’Gara Building. GPR~ . -
" _data are also presented as images extracted from. the three-dimensional model created from the . -
- survey dataL

. Prcllmmaly results were presented in PowerPomt format at a meetmg at the M&E ofﬁccs on .
March 27, 2001. Final report plates were discussed at a second meeting at the HGI office 'on

April 10, 2001. Appendlx B contains pre-survey photographs taken durmg a s:te visit on_ _
Febmary 12, 2002 -

41 EM Inv_eshgation P
Plates 1 and 2 present the results of multi-frequency EM ground conductivity profiling. In-phase
data at the 7530 Hz frequency (Plate 1) revealed two types of conductivity anomalies: i) broad
zones of moderate conductivity delineated by fairly rectilinear boundaries; and ii) scattered
point-like targets. The 7530 Hz, Quadrature-phase component data (Plate 2) again reveal both
rectilinear and point-like targets at spatial locations that correlate well with those delineated in .
Plate 1. Results at other mterrogahng frequenc:es are smular t0 the results presented for 7530 °

The point-like, ariomalies noted above  comespond well with the locations and typical signatiires

" of the visible surface metal and the other debris observed during data acquisition. Accordingly, -

the type of debris associated with each of these anomalies has been annotated on the plates.
Significant sources of point-like anomalies in both the in- and quadrature-phase data include

. piles of fence material and thick metal plates, a metal-filled berm, and other smaller metallic " .
. objects. An isolated anomaly at coordinates 190, 73S does not correspond with known surface

debnis. GPR data confirm a debns-style anomaly at this locatlon while dlscountmg large buned -

-~ metal. N LA

The spatial locations and dimensions of rectilinear anomalies correspond well with those of
structures noted in historical site records. More precisely, the EM conductivity data suggest the

_existence of remnant building foundations associated with the Boiler (Building 19), Black Ash,

and Tank Rooms. Significantly, the lack of quadrature-phase® conductivity signatures at the-
formr locations of the Coal Bin and Chemical Mill suggest that associated structures have been" -
removed. In addition, the elevated, north-south trending conductivity anomaly in the western
part of the grid may be related to a former railway bed; however the EM data suggest that the

" metal railway tiés have been removed.

Hager GeoScience, Inc.
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. All the plates show the survey results plotted on the M&E—prohded site-base plan These data I

Geophysical Investigation _ Fite 200208
Oxford Mill Site : Page 5
Lawrence, Massachusetts

Voids large enough to be resolved with the EM traverse spacing of 5 feet were not observed.
Smaller voids or voids located beneath concrete slabs and metal plates cannot be detected by the
EM method. . .. O L R

.. 42 GPR Investlgatmn

A three-d:mens:onal model of the study area was constructed from the GPR data Plates 3
- through 7 illustrate “Z-slicés” répresenting re-contoured data from horizontal slices through the - ..
model at various depths. Examples of actual model z-shces and x-sltees (vemcal N-5 proﬁles) '
" are presented mAppendle. - R

_ The Z-slice 1mages (Plates 3-7) show the buned foundatmn outlmes concrete slabs and the I
“spatial distribution of surface and subsurface debris. Different color transforms are used to :
emphasize the various features. The GPR model shows that the Boiler Room features occupy
the central portion of the study area, extending from the southern limit northward to about 12N.’

The southern edge of the study area contains the remains of the Boiler, Chemical Mill, Black
Ash, and Tank Rooms.

- In addition to the foundation outlines, a. linear. feature that may be a utility passes through

coordinates 244E, 495 and 148E, 108S... most hkely from the Bonler Room to the Engme Room.

_ This linear feature can be seen in Plates 4-7

Large voids were not detected by the GPR surirey; however, areas of pot_entlal col,laipse next to or
under slabs are identified in Plate 8. These areas are most likely the collapsed basements of ..

razed buildings filled with thé building debris and containing lopsely packed material.

4.3 Data Registration

were registered to the site plan using the south corner of the existing O’Gara Building. On the

basis of the survey control and the anomalies noted in the geophysical data, the other buildings - .

shown on the site plan appear to be located 20 to 30 feet west of their correct location.”

Hager GeoScience. Inc.
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5.0 DESCRIPTION OF THE GEOPHYSICAL METHODS

5.1 Ground Penetrating Radar

5 l 1 The Method -

The prmcnples of ground penetratmg radar (GPR) are smnlar as that of weathcr radar but GPR
- transmifs ‘electromagnetic energy into, the ground which is reflected back to the surface from '
 interfaces between materials of contrasting electrical (dielectric and conductmty) and physical =~ . -
properties. In general, the greater the contrast between two materials in the subsurface, the - - -

stronger will be the GPR reflection. The depth penetration of the GPR signal depends on the: )

- " properties of the subsurface materials and the frequency of the antenna used to collect radar data. -

A “rule of thumb” is that the lower the antenna frequency, the deeper the signal penetratlon, the
cav‘eat is, however, a loss of signal resolutlon. . :

HGI collects GPR data using a Geophysical Survey Systems (GSSI) SIR System 2 or 2000 dngxtal
ground penetrating radar unit, which consists of a computer connected to a transmit/receive
antenna. Radar data are collected in point, continuous, or survey wheel mode while moving the
antenna across the ground, and are displayed in color on the computer monitor and
simultaneously recorded on a hard drive for later processing and interpretation usmg proprietary
RADAN® for Windows softwaré. Hard copies of the data may be prmted in the f eld ona
thenna] printer. _ - :

5.1 2 Data Analysns and Interpretatlon

-The honzonta] scalc of the GPR record shows dlstance along the survey traverse. In the

continuous data collection mode, the horizontal scale on each GPR record is determined by the

antenna speed. ‘When a survey wheel is used, as ‘at this site, the GPR record is automatically i

marked at speclﬁed intervals -along ‘the traverse. ‘The: vertical scale of the radar records is -
determined by the recording interval, which represents the maximum recorded .two-way travel' :
time. The conversion of two-way travel time to depth depends on the s:te-spemf ¢ propagation
velocity of the GPR signal. In the absence of site-specific stratigraphic information, propagation
velocities are estimated from handbook values or experience at similar sites.

The size, shape, and amplitude of GPR reflections are used to interpret GPR data. Metal objects

.such as USTs or itilities produce reflections with high amplitude and distinctive hyperbolic

shapes in GPR records when traverses are made perpendicular to their long axes. Clay or
concrete pipes and boulders may produce radar signatures of similar shape but lower amplitude.
Boundaries between saturated and unsaturated materials, sand and clay, and bedrocl». and
overburden, generally also produce strong reflections. -

Hager GeoScience, Inc.
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5. 1.3 leltatlons

GPR signal penetration is site specific, determined by the dielectric properties of local soil and
fill materials. GPR s:gnals propagate well in resistive materials such as-sand and gravel; - .-

however, - soils containing clay, ash- or cinder-laden fill, or fill saturated with brackish or

E .--otherwise conductive groundwater cause GPR signal attenuation. and loss of target resolution
* (i.e., limited detectmn of small objects) Concrete contalmng rebar or mesh also mhlbits s:gnal L

penetrdtion. - - . L

Interpreted depths of- objects detected usmg GPR are based on on-site’ callbrauon, handbookf .
- values, and/or estimated GPR ‘signal propagation velocities from sumlar sifes. GPR velocitiés

and depth estimates may. vary if the medium of investigation or soil water content is not uniform
throughout the site. (Electromagnetic waves do not travel as fast through water as air, so7the
distance to a reflector below the water table may appear farther than in actuality.)

Utilities are interpreted on the basis of reflectors of similar size and depth that show a linear

trend, but GPR cannot unambiguously determine that alt such reflectors are related. Fiberglass

_ . USTs or utilities. composed of plastic or clay may be dlfﬁcu!t to detect, as well as objects
. undemeath relnforced concrete pads S _ ‘ _

-Changes in the speed dt which the GPR antenna is. moved between stations causes shght
variations in distance mterpolat:lons and hence in mterpreted ob_lect posmons

'- The GPR antenna produces a cone-shaped sngnal pattem that emanates approxlmately 45 degrees
from horizontal fore and aft of the antenna. Therefore, buried objects may be detected before

. the antenna is located. dlrectly over them, and GPR anomahes may appear Iarger than actual
__-'target dnnensxons . . '

- GPR is an mterpretwe method based on the subjective ldenhﬁcatton of reﬂectlon pattems that'_
may not uniquely identify a subsurface fbrget Bonngs, test plts, or sxte utlhty plans must verify

" the results.

5.2 EM Terrain Conductivity

" 5.2.1'Description of the Method. .

The EM techm‘qde oper.ates on ttle principle that secondary electn'c and magnetic currents can be
mduced in metal objects and conductive bodies, such as USTs, utilities, and-leachate, when an

electric field is applied. This instrumentation measures the secondary ‘magnetic field-strength
relative to the primary magnetic field and converts it directly into a conductivity value. Both the

Hager GeoScience, Inc.
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quadrature-phase (conductivity) and in-phase components of the secondary electric field are-
measured and values plotted in parts per million (ppm). In general, the quadrature-phase
(conductivity) data provide information about soil and groundwater conditions, while the in-..

phase data provide information about metal objects The instrument response is more affected
by near surface than by deeper matenal. T

We COIL]OCt terrain conductmty data using a GSSI GEM-300 muln-frequency electromagnehe :
‘profiler. The GEM-300 is ﬁeld«programmable to operate at simultangous; mulhple frequencies -..
.- between 325 and 19975 Hz. The GEM sensor contains a trm:smxtter and receiver coil separated
- by about 5.5 feet, and a third “buckmg coil” that removes the pnmary field fromfthe recejver
coxl All ooﬂs are molded mto a smgle board ina fixed geometry :

A removable srgml-processmg eonsole 18- attached to the board, fr()m whlch data-are
‘downloaded to a computer and processed. The GEM-300 is capable of deteetmg undergmund
targets and features to a depth of 26 feet. '

5.2.2 Data Analysis and Interpretation

Terrain conductivity surveys are commonly used to determine the lateral extent of ﬁll and detect
buried metal objects, utilities, and conductWe leachate plumes. ‘Typically, t_erram conductivity
values measured on fill materials are m'egular and highly variable over short distances due to
metal and the heterogeneous materials in the subsurface. The edge of fill materials is marked by
- a change to smoothly varying | terram eonductmty values that represent pative soils.

At sites free of metal objects andfother cultural interference, the soxl hthology and/or the
conductivity of the ground water control the terrain conductivity measured at a particular
location. In the presence of metal, conductivity values are often negative ("polarity reversals™)
and highly irregular. However, the exact identification of objects cannot be determined from the
terrain conductivity data alone. The in-phase component helps confirm the location of metal
. objects when correlated with conductivity data. lrregular or high pbsmve or negatxve m-phase -

.values nay be caused by meta] objects and help det' ine thenr lateral extent

5.2.3 Limitations

EM conductivity values are influenced by proximity to aboveground metal objects, such as

“fences, vehicles, or buildings. Magnetic fields produced along overhead power lines also
mterfere with ten'am conductivity readings.

The shape and amplitude of conductivity and in-phase anomalies' do not uniquely describe a
buiried object pr material. Rather, they are influenced by the orientation of EM survey lines and *
the buried object(s) relative to north, and the orientation of the EM sensor relative to this buried

Hager GeoScience, Inc.
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object(s). To better locate the source(s) of EM conductivity and in-phase anomalies, data are
frequently collected in two perpendlcular directions.

High amblent conductmty readmgs (from a conductivity plumc sludge or naturally occumng
, geologic condition) may mask anomalous conductmty values caused by metal objects
'Evaluating the in-phase component of the data minimizes 'this. effect. :

. ‘Closél-y spaoed buried utilities may prodﬁce anomalies that interfere with each other. Hence, in. -

areas where: numerous utilities are present, the observed anomaly may result from  an
- - interference pattern and may not uriiquely describe the location of a specific utility. Further
anomalles oﬂen appear larger than the obJeCt that prodticcs thcm :

ege_ e "

" utilities constructed of metal. Nonmetallic fill such as un-remforccd concrete rubble and utllmes
construéted from PVC, clay, or un-reinforced concrete may not be detected.

Hager GeoScience, Inc.
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APPENDIX A. Z- AND X-SLICES THROUGH 3-D GPR MODEL
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March 05, 2003

DOH ELAP# 11626

Mr. Les Tyrala

Shaw Environmental & Infrastructure

100 Technology Center Drive

Stoughton, MA 02072 _

Re: Client Account¥ 14965 Login# L0677

Dear Mr. Tyrala:
Enclosed are the analytical results of the samples received by our laboratory March 04, 2003.

Results in this report are based on the sampling data provided by the client. Unless otherwise requested,
all samples will be discarded sixty days from the date of this report.

Please contact your client service representative, Nancy Ackerman at (888) 577-5227, extension 305,
if you require additional information regarding this report.

Thank you for using Galson Laboratories.
Sincerely,

Galz_aop Laboratories

Pamela A. Weaver

Asbestos Section Supervisor

Enclosure(s)

page 1 of 3



Galson |
Laboratories

5601 Kirkville Rd. E Syracuse,NY 13057

LABORATORY ANALYSIS REPORT

Client : Shaw Environmental & Infrastructure

Site : Oxford Paper Mill-Lawrence,MA

Project Ro. : 608134 05000000

Date Sampled : 03-MAR-03 Account No.: 14965

Date Received : 04-MAR-03 Login No. : L90677

Date Analyzed : 04-MAR-03
Total Fiber Count

Fibers/ Fibers/ Fibers/ Air Fibers/

Sample ID ) Lab ID Fields  ~ __mm2 __ _Filter Yolume (cc) S - - S
G150292 L90677-2 0/100 <13 <5000 780,000 <0.006
G150232 L90677-3 1/100 <13 <5000 776,000 - <0,006
G150233 L90677-4 2.5/100 <13 <5000 789,000 <0.006
G150215 L90677-5 1.5/100 <13 <5000 715,000 <0.007
G150163 L90677-6 12.5/100 15.9 6122 720,000 0.009
G150166-BLANK L90677-7 0/100 <13 <5Q00 NA NA

COMMENTS: Field sampling was not performed by GALSON Laboratories.
Results are based on the sampling data provided by the client.

Sample Matrix : Adr
Analytical Method : NIOSH 7400; PCM
Limit of Quantitation

Mi

croscope field area :

a

Filter collection area: 385 mm2

Submitted by : SKS
Approved by : SKS

10 Pibers/ 100 FPields Date
0.00785 mm2

: 04-MAR-03

QC by:

NYSDOH #

+ 11626

< -

Less Than >

NA -Not Applicable ce

mm2 ~

Square millimeters

-Greater Than
-Cubic Centimeters

ND -Not Detected

NS -Not Specified

Intralaboratory & Interlaboratory relative standard deviation
records are on file and can be provided upon request.

page 2 of 3
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Galson |
Laboratories LABORATORY ANALYSIS REPORT

66801 Kikville Rd. E Syracuse,NY 13057
Client : Shaw Environmental & Infrastructure

Site Oxford Paper Mill-Lawrence,MA
Project No. 608134 05000000

Date Sampled : 03-MAR-03 Account No.: 14965
Date Received : 04-MAR-03 Login No. : L90677
Date Analyzed : 04-MAR-03

Bulk Agbestos Analysis

3/Type
Spmple ID Lab ID _ Color  %Asb, Tvpe 1 $Ash, Tvpe 2 %Asb, Tvpe 3 Other Fiberg
TP-E 1 Off white 65 CH ND NA ND NA 20 CE

COMMENTS: Field sampling was not performed by GALSON Laboratories.
Results are based on the sampling data provided by the client.
This report should not be reproduced, except in full, without the written
approval of Galson Laboratories.

Analytical Method : Polarized light microscopy/ Submitted by : SW

dispersion staining. Approved by : SW

EPA 40 CFR Ch. 1 {7-1-87 EA4.) Date : D4-MAR-03 QC by:

Part 763, Subpart P, App. A. NYSDOH # : 11626
TR- Trace(< 1%) AC- Actinolite CR- Crocidelite NA~- Not Applicable
CE- (ellulose AM- Amosite TM- Tremolite N5- Not Specified
FG~ Fibrous Glass AN- Anthophyllite ND- Not Detected
SY- Synthetic CB- Chrysotile > - Greater than

Results relate only to items analyzed, and may not be used to claim product endorsement by
NVLAP or any US govermment agency. Laboratory accredited under NYS ELAP{#11625) and
NVLAP(#101375-0) . Measurement uncertainty records based on interlab analysis are on file,
and are available upon request.

page 3 of 3



March 05, 2003

DOH ELAP# 11626

Mr. Les Tyrala

Shaw Environmental & Infrastructure

100 Technology Center Drive

Stoughton, MA 02072

Re: Client Account? 14965 Login# LS0703

Dear Mr. Tyrala: '

Enclosed are the anpalytical results of the samples recefved by our laboratory March 05, 2003.

Results in this report are based on the sampling data provided by the dlient. Unless otherwise requested,
all samples will be discarded sixty days from the date of ihis report.

Please contact your client service representative, Nancy Ackerman at (888) 577-5227, extension 305,
if you require additional information regarding this report.

Thank you for using Galson Laboratories.
Sincerely,

Galson Laboratories

Pamela A. Weaver

Asbestos Section Supervisor

Enclosure(s)

page 1 of 2
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Galson
Laboratories

6601 Kirkville Rd. E Syracuse, NY 13057

LABORATORY ANALYSIS REPORT

Client
Site
Project No.

Date Sampled

: Shaw Environmental & Infrastructure
: Lawrence, MA-Oxford Paper Mill

: 60813405000000

04-MAR-03

Date Received : 05-MAR-03

Account No.: 14965

Login No. : L90703
bDate Analyzed 05-MAR-03
Yotal Fider Count
Fibers/ Fibers/ Pibers/ Alr Fibers/

Sample ID Lab ID _FPields  _mpm2 = _Filter Volume {cc) S - - S
G150394 L90703-1 17100 <13 <5000 902,000 <0.006
G150371 L90703-2 1.5/100 <13 <5000 906,000 <0.006
G150219 LS0703-3 0/100 <13 <5000 919,000 <0.005
G150211 L90703-¢ 12/100 16.6 6391 877,000 0.007
G150482 L99703—5 11.5/7100 14.6 5621 891,000 0.006
G150417-BLANFK. 2 L90703-6 0/100 <13 <5000 NA NA

COMMENTS: Field sampling was not performed by GALSON Laboratories.
Results are based on the sampling data provided by the client.

Sample Matrix : Air

e ]

Analytical Method : NIOSH 7400; PCM )
Limit of Quantitation : 10 Pibers/ 100 Fields Date :

Submitted by : SW .
Approved by : SW

05-MAR-03
Microscope field area : 0.00785 mm2 OC by:
Filter collection area: 385 mm2 NYSDOH # : 11626
< ~Less Than > -Greater Than ND -Not Detected
NA -Not Applicable cc -Cubic Centimeters NS -Not Specified

mn?2 -Square millimeters

Intralaboratory & Interlaboratory relative standard deviation
records are on file and can be provided upon reguest.

page 2 of 2



March 07, 2003

DOH ELAP# 11626

Mr. Les Tyrala

Shaw Environmental & Infrastructure

100 Technology Center Drive

Stoughton, MA 02072

Re: Client Account# 14965 Login# L90739

Dear Mr. Tyrala:

Enclosed are the analytical results of the samples received by our laboratory March 06, 2003.

Results in this report are based on the sampling data provided by the client. Un!mothuwlserequested,
all samples will be discarded sixty days from the date of this report.

Please conlact your clieni service representative, Nancy Ackerman at (888) 577-5227, extension 305,
if you require additional information regarding this report.

Thank you for using Galson Laboratories.
Sincerely,
Galson Laboratories

Pamela A. Weaver
Asbestos Section Supervisor

Enclosure(s)

page 1 of 2
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Galson '
Laboratories LABORATORY ANALYSIS REPORT

6601 Kirkvilla Rd. E Syracusa,NY 13057

Client : Shaw Environmental & Infrastructure

Site : Lawrence, MA-Oxford Paper Mill

Project No. : 60813405000000

Date Sampled : 0S5-MAR-03 Account No.: 14965
Date Received : 06-MAR-03 Login No. : L9073%

Date Analyzed : 06-MAR-03

Total Piber Count

Fibers/ Fibers/ Fibers/ Air Fibers/

Sample ID Lab ID _Fields  _gm2 __ _Filter Yolume icc) —_cc
G150171 1L90739-1 0/100 <13 <5000 880,000 <0.006
G150167 L9073%-2 0/100 <13 <5000 869,000 <0.006
G150420 L90739-3 3.5/100 <13 <5000 898,000 <0.006
G1504390 L90739-4 237100 29.3 11,281 851, 000 . 0.013
G150428 £.90739-5 12.5/100 15.9 6122 861,000 0.007
G150196-BLANK 3 L90739-6 0/100 <13 <5000 NA NA

COMMENTS: Field sampling was noi: performed by GALSON Laboratories.
Results are based on the sampling data provided by the client.

Sample Matrix : Air a - Submitted by : SKS
Analytical Method : NIOSH 7400; PCM Approved by : PAW
Limit of Quantitation : 10 Pibers/ 100 Fields Date : 06-MAR-03
Microscope field area : 0.00785 mm2 QC by:
Filter collection area: 385 mm2 NYSDCH # : 11626
< -Less Than > -Greater Than ND -Not Detected
NA -Not Applicable cc -Cubic Centimeters NS -Not Specified

mm2 -Square millimeters

Intralaboratory & Interlaboratory relative standard deviation
records are on file and can be provided upon request.

page 2 of 2



March 13, 2003
DOH ELAP# 11626
. Les Tyrala
Shaw Environmental & Infrastructure
100 Technology Center Drive
Stoughion, MA 02072
Re: Client Account# 14965 Login# L90931
Dear Mr. Tyrala:
Enclosed are the analytical results of the samples received by our laboratory March 12, 2003.

Results in this report are based on the sampling data provided by the client. Unless otherwise requesied,
all samples will be discarded sixty days from the date of this report.

Please contact your client service representative, Nancy Ackerman at (888) §77-5227, extension 305,
if you require additional information regarding this report.

Thank you for using Galson Laboratories.

Sincerely,

Gatson Laboratories
Pamela A. Weaver
Asbestos Section Supervisor
Enclosure(s)

page 1 of 2
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Galson .
Laboratories LABORATORY ANALYSIS REPORT

6801 Kirkvila Rd. E Syracusa,NY 13057

Client ‘ : Shaw Envirommental & Infrastructure

Site : Lawrence, MA Oxford Paper Mill

Project No. : 60813405000000

Date Sampled : 11-MAR-03 Account No,: 14965
Date Received : 12-MAR-03 Login No. : L90931

bate Analyzed : 12-MAR-03

‘fotal Fiber Count

Fibers/ Fibers/ Fibers/ Air Fibers/
fample ID Lab ID Fields  _mm3  _Filter Yolume (&c) N -
150170 L90931-1 0/100 <13 <5000 950,000 <0.005
(150228 L90931-2 1/100 <13 <5000 944,000 <0.00%
©150244 L90931-3 .5/100 <13 <5000 964,000 <0.00%
G150316 190931-4 1/100 <13 <5000 873,000 <0,006
G150459 1L90%31-5 1.5/7100 <13 <5000 888, 000 <0.006
G150193-BLANK 5 L90931-6 07100 <13 <5000 NA NA

COMMENTS: Field sampling was not performed by GALSON Laboratories.
Results are based on the sampling data provided by the client.

Sample Matrix : Air “ Submitted by : SKS
Analytical Method : NIOSH 7400; PCM Approved by : PAW
Limit of Quantitation : 10 Pibers/ 100 Fields Date : 12-MAR-03
Microscope field ares : 0.00785 mm2 ' OC by:
Filter collection area: 385 mm2 NYSDOH # : 11626
< ~Less Than > -Greater Than ND -Not Detected
MA -Not Applicable cc -Cubic Centimeters NS -Not Specified

mm2 -Square millimeters

Intralaboratory & Interlaboratory relative standard deviation
records are on file and can be provided upon request.

page 2 of 2



March 26, 2003
DOH ELAP# 11626
s Tyrala
Shaw Environmental & Infrastruciure
100 Technology Center Drive
Stoughton, MA 02072
Re: Client Account# 14965 Login# 191168
Dear Mr. Tyrala:
Enclosed are the analytical results of the samples recelved by our laboratory March 19, 2003.

Results i this report are based on the sampling data provided by the client. Unless otherwise requested,
all samples will be discarded sixty days from the date of this report.

Please contact your client service representative, Nancy Ackerman at (888) 577-5227, extenslon 305,
if you require additional information regarding this report.

‘Thank you for using Galson Laboratories.

Sincerely,

Galson Laboratories
Pamela A. Weaver
Asbestos Section Supervisor
Enclosure(s)

page 1 of 2
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Galson .
LabOI' at ories LABORATORY ANALYSIS REPORT

660V Kinkville Rd. £ Syracuse,NY 13057

Client : Shaw Environmental & Infrastructure
Site @ Lawrenc, MA Oxford Paper Mill
Project No. : 608134 05000000

Date Sampled : 11-MAR-03 - 14-MAR-03 Account No.: 14965
Date Received : 19-MAR-03 Login No.. : L91168

Date Analyzed 25-MAR-03
Bulk Asbestos Analysis
%/ Type
Eample ID Lab ID __Color _ 3%Ash, Tvpe 1 %Asb. Type 2 %Asb. Type 3 Other Fibers
$B-7 i Brown 1-5 CR TR CH TR AM 5 CE
SB-8 2 Brown TR CH ND NA ND NA 5 CB;FG
SB-9 3 Brown TR CH TR CR ND NA TR CE;FG
sB-10 4 Brown TR CH ND NA ND NA 5 CEB;FG
COMMENTS: Field sampling was not performed by GALSON Laboratories.
Results are based on the sampling data provided by the client.
This report should not be reproduced, except in full, without the written
approval of Galson Laboratories.
Analytical Method : Polarized light microscopy/ Submitted by : SW
dispersion staining. Approved by : SW
EPA 40 CFR Ch. 1 (7-1-87 E4d.) Date : 25-MAR-03 QC by:
Part 763, Subpart F, App. A. NYSDOH # : 11626
TR- Trace{< 1%) AC- Actinolite CR- Crocidolite NA- Not Applicable
CB- Cellulose AM- Amosite T~ Tremolite NS~ Not Specified
FG- Fibrous Glass AN- Anthophyllite ND- Not Detected

sY

Synthetic CH~ Chrysotile > - Greater than

Results relate only to items analyzed, and may not be used to claim product endorsement by
NVLAP or any US government agency. Laboratory accredited under NYS ELAP(#11628) and

NVLAP (#101175-0) . Measurement uncertainty records based on interlab analysis are on file,
and are available upon reguest.

page 2 of 2



March 26, 2003

DOH ELAP# 11626

Mr. Les Tyrala

Shaw Environmental & Infrastructure

100 Technology Center Drive

Stoughton, MA 02072

Re: Client Accountt 14965 Login# 191175

Dear Mr. Tyrala:

Enclosed are the analytical results of the samples received by our laboratory March 19, 2003.

Resalts in this report are based on the sampling data provided by the cllent. Unless otherwise requested,
all samples will be discarded sixty days from the date of this report.

Please contact your client service representative, Nancy Ackerman at (888) §77-5227, extension 305,
if you vequire additional information regarding this report.

Thank you for using Galson Laboratories.
Sincerely,

Galson Laboratories

Pamela A. Weaver

Asbestos Section Supervisor

Enclosure(s)

page 1 of 2
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Galson _
Laboratories

6601 Kirkvilte . E Syracuse,NY 13057

LABORATORY ANALYSIS REFPORT

Client
Site
Project No.

Date Sampled

: Shaw Environmental & Infrastructure
: Lawrence,MA-Oxford Paper Mill
: 60813405000000

: 13-MAR-03 - 17-MAR-03 Account No.: 14965

Date Received : 19-MAR-03 Login No. : L9S1175

Date Analyzed : 25-MAR-03
Eulk Asbestos Analysis

¥/ Type

Sample ID Lab ID _Coloxr = 3%Agb, Type ] 3Asb, Tvpe 2 %Asb. Tvpe 3 Qther Fibers
SB-4 1 Brown ND NA ND NA WD NA TR CE;FG
SB-5 2 Brown ND NA ND NA ND NA TR CE;FG
SB-6 3 Brown 1-5 AM 1-5 CH ND NA TR CE

COMMPENTS; Field sampling was not performed by GALSON Laboratories.
Results are based on the sampling data provided by the client.
This report should not be reproduced, except in full, without the written
approval of Galson Laboratories.

Analytical Method : Polarized light microscopy/ Submitted by : SW

dispersion staining.

EPA 40 CFR Ch. 1 (7-1-87 Ed.)
Part 763, Subpart F, App. A.

Approved by
: 25-MAR-03 QC by:
NYSDOH # : 11626

Date

SW

TR- Trace{< 1%)
CE- Cellulose
FG- Fibrous Glass
SY- Synthetic

AC-
AM-
AN-
CH-

Actinolite
Amosite
Anthophyllite
Chrysotile

CR- Crocidolite
TH- Tremolite

NA- Not Applicable
NS- Not Specified
ND- Not Detected

> - Greater than

Results relate only to items analyzed, and may not be used to claim product endorsement by
NVLAP or any US government agency. Laboratory accredited under NYS ELAP(#11626) and
NVLAP(#101375-0) . Measurement uncertainty records based on interlab analysis are on file,

and are available upon request.

page 2 of 2






TEST PIT LOG

‘A _ Former Oxford Paper Mill
Metcalf & Eddy Canal Street

: Lawrence, Massachusetts

Location/ID: Test Pit 3 ‘ ‘Excavator: ENPRO Services
Date: May 15, 2002 : M&E Geologist: B. Abrahams-Dematte
Coordinates:  See separate figure Total Depth: 15 feet bes

A T0p§6il, brown, sandy loam,

(0-1 R) roots, grass, gravel, trace plastic.
T Little moisture. [0 ppm on PID]

B | Fill; olive-brown, fine saridy
(13 ) " | Joam to sandy loam, trace coal
7 chips, slag, bricks, metal and a
_| boulder. Fibrous material. Little

‘moisture. [0 ppm orl PID]

C Fill, olive, clayey-silt, blocky

(-5 ) structure, dense, little gravel,
trace coal chips and slag. Little

moisture. [0 ppm on PID]

D | Fill, blackish, mix of coal chips,
G718 slag and sandy loam, some to
L little gravel, trace of tan, fine to -
medium sand found in pockets.
Little moisture. [0 ppm on PID] -

E Same as 5-7 feet. {0 ppm on

aomy |FP)

b _ Same as5-7 .feet._ [0 pprﬁ_ on -
jonp [PD3 s

G Fill, tan-brown, fine sénd, little

) gravel, trace of coal chips. Little
(1-13 8) moisture. {0 ppm on PID]

Ho Same as 11-13 feet. [0 ppm.on -
az-15 gy | P10
. . . : .. View of open test pit.
fEnd of test pit - target depth Note olive-yellow layer (3 10 4 ft).
reached. '

PID = Photo Ionization Detector (readings in parts per million-ppm)




SITE LOCATION
A Oxford Paper Mills
. Canal Street
Metcalf & Eddy Lawrence, MA
ANALYTICAL SUMMARY TABLE
Mobile Lab Horizon Direct Sub. Lab ‘Horizon = '
Analyses and Results 7 . :
,Test Pth - : ) _ .
PCBs: 5-6 ppm. . \ 0-1 foot, - Not Sampled .. | 0-1foot,
Asbéstos (A-B Composite) 3% . \ Horizon A - - - - .| Horizon A"
'l Arsenic: <60ppm | ’ \ . S Lo
Chromium: < 140 ppm \
Lead: 108 ppm & _ , _
PCBs: .5-6 ppm 1143 f'cct, 11-3 fe'-et;' .
Asbcstos See A-B Composltc abovc Horizon B HorizonB ." | =+
PCBs: ND \ 3-5 feet, X 3-5 feet,
§ Hotizon C Horizon C
PCBs: ND ST, 57 fpet, v
Horizon D HorizonD ~
PCBs: 2.64.6 ppm | Q 7.9 feet,. - ’ 79%et, |-
} \ Horizon E Horizon E- '
PCBs: ND 9-11 feet, 9-11 feet,
o | Hétizon F . "] Horizon F -
PCBs: ND Q 11-13 feet, ' Y 11-13 feet,
\ Horizon G Horizon G
PCBs: ND -13-15 feeés, 13-15 feet,
. Horizon H - Herizon H
v

1




I - ‘- - - - -
. . ' .

‘A

TEST PIT LOG

Former Oxford Paper Mill

Metcalf & Eddy Canal Street

Lawrence, Massachusetts
Location/ID: Test Pit4 Excavator: ENPRO Services
Date: May 13, 2002 M&E Geologist:  B. Abrahams-Dematte
Coordipates:

See gp:gla_te figure -

Total Depth: - _

2 ¥ feetbgs

1A . . |Fill, brown, sandy loam, loose, -
©18) little bricks, trace rubber
B Moisture in samplc fikely dué to |
heavy prec:pltanon [0 ppmon,
PID} - .
B ; Fll] brown medium-sandy loam,
(1-3 &) some concrete, brick, trace wire
) and plywood. Slab and vertical
wall encountered, advanced pit 5
feet south. Little moisture.
{0 ppm on PID]
C Isill-, bﬁck;_cthreté, :s'éme
(3-5 f) ‘medium to very coarse sand,
| trace wire, metal grate, and 4-
inch steel pipe. Little moisture..
_ [0 ppm on PID]} . :
D Foundation reached at 5 % feet,
(57 f) Solid when pounded on by
, excavator bucket. Southem wall |
of test pit within 10 feet of
‘raceway. ‘
E - ‘End of tes: pit due lo prdxim;'gi .
o | toraceway wall and concrete
-om slab to the north.
F
(9-11-R)
G
(11-13 )
H
(13-15 f1)

" South edge-of slab and vertical wall.
View is facing south.

PID = Photo lonization Detector (readings in parts per million-ppm)




SITE LOCATION
'\ Oxford Paper Mills
- Canal Street
Metcalf & Eddy _ Lawrence, MA
: ANALYTICAL SUMMARY TABLE
Mobile Lab Horizon Direct Sub. Lab Horizon
Analyses and Results - ‘ -
| TestPit4 S R B
: PCBs 3-4 ppm R \ O-Ifoot, ' 4S‘conrposité- b-t fo;lt,' |
.| Asbestos (A-C Composite): 6% \ Horizon A | collected from Horizon A
| Arsenic: 136 ppm LT e \ Tas HonzonsAandB B
- { Chromium: 653 ppm’ - -__' \ . & . N
| Lead: 241ppm. AN ) 4D composue
) collected from A
PCBs: 3.9-4.9 pom : 1-3 feet, - Honzon o = ‘123 feet,
See Asbestos. A-C COmpOSltc Above ) HorizonB . . HorizonB = .
'PCB: 7.8-9.8ppm - \ 3.5 feet, : [ s et
See Asbestos A-C Composite Abovc N} HorizonC /| Horizon €
End of Excavation, Not Sampled 5-7 feet, 5-7 feet,
Horizon D Horizon D
Not Sampled 7-9 feet, 7-9 feet,.
Horizon E Horizon E
| Not Sampled 9-11 feet, 9-11 feet,
. : Horizon F." °| Horizon F
Not Sampted 1 1113 feet, H-13 feet,
’ _ Horizon G Horizon G
Not Sample;i ) 13-15 feet, : 13-15 feet,
' ) Horizon H Horizon H

1

1 S I W I W T ..

t
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TEST PIT LOG

- Former Oxford Paper Mill
Metcalf & Eddy Canal Street
Lawrence, Massachusetts
Location/ID: TestPit 5 Excavator: ENPRO Services
Date: May 15, 2002 M&E Geologist: B. Abrahams-Dematte
Coordinates: See separate figure Total Depth: 1 feet bgs
A Topsoil and fill, brown, sandy
(0-1 ﬁ) | loam, loose, little bricks, grass. -
-~ .7 .| Red “Danger Asbestos " tape. ..
o found hanging out of soil in - =
bucket. Little moisture.
[OppmonPID). . = =
B - End of test pit due to prese.nce- of
(1-3 R) asbestos warning tape. -
C
(3-5 f1)
D . _H(;rizp'n‘A' —“Danger Asbestos” tape in ﬁrst‘buckel'.
(5-7 ﬁ)' ' '
E .
(79 ) '
F
©-11f)
G . | .
1113 8). SR
H
(13-15f)

PID = Photo Ionization Detector (readings in parts per million-ppm)




L B , SITE LOCATION

" Oxford Paper Mills

A Canal Street

Metcalf & Eddy Lawrence, MA
ANALYTICAL SUMMARY TABLE

Mobile Lab Horizon Direct Sub. Lab Heorizon
‘| Analyses and Resuifs ' : : S -
o Testpits - e . o
) .PCBs: 6;8'ppr-r|.;'8~10 ppfn'(ﬁeid dup.lic.ate)"' \ 01 f:‘oot'.. E Not Sampled - B 0-1 foot, - .
. { Asbestos: 5% \ Horizon A _ | Horizon A
" - § Arsenic: 124 ppm \ R ' e
Chromium: 52Sppm .- . .. . - .. : ) ]
Lead: 253 ppin- Lo AN : _ _
End of Excavation, Not Sampled -« -~ | - | 13feet; | . - . 1-3 feet;
T ..« "o . |HorizmB - |- .. - - . -] [|HorizonB
Not Sampled '~ ' 1 356kt B 35 feet,
Horizon C Horizon C
Not Sampled _ _ | 5-7 feet, _ 5-7 feet,
v T e HorizonD - | . _ . Horizon D
Not Sampled S NEE LT S - 7. feet, .
- - { - { HorizonE * - , Horizon E
Not Sampled 9-11 feet, 9-11 feet,
' P : HorizonF .} - ) Horizon F
ﬂ R _ : ,
NptSampled "~ - wa| |u3fe,t | - o e,
e : Horizon G : - | Horizon G
Not Sampled 13-15 feet, 13-15 feet,
- , Horizon H Horizon H




TEST PIT LOG

- Former Oxford Paper Mill
Metcaif & Eddy Canal Street

Lawrence, Massachusetts

LY

Location/ID: Test Pit 6 Excavator: ENPRO Services
Date: May 13, 2002 : " | M&EGeologist:  B. Abrahams-Dematte
| Coordinates: . See separate figure S Total Depth: . 1 feetbgs

JA Fill, brown, medium to coarse
(0_ i f) .| sand, somé loam; loose, little .

. bnck (red and whnte) and
concrete. Moisture in samples .
| likely due to prccmxtat:on

-l [0 ppm on PID]

1B . | Same as 0° 1-feet, plus trace
2 gy | rebar and lead pipe. [0 ppmn ori
38 ) o

C Same as 0 - 1 feet, plus spigot
(3-5 i) and valve, rebar, and various

' -~ " .. - | metal and pipe. [0 ppm on PID]

D . Same as 0-1 feet, more pipe,
(5'-7 ﬁ)' wood, and \yhite/pinkish _

' ‘. fibrous* like material, which
was saturated.- [0 ppm on PID].

E Same as 0-1 feet, plus steel _
ting and wire. Slab Horizon C — Note bricks, pipe, rebar

_(7'-9 f) : ?naoountered_ at 7.0 feet (material | - - and fibrous* material

. - | sampled is possibly cave-in from

‘above). Slab included floor with

drain grates.and north-south

trending drain pit. -

F End of test pit due to slab and
(9-11 ) proximity to raceway wall.

-c; N
(1_1-13 fty

“*Lab anal indicated th e of ' ’ :
(13-15 ft) asw;t;aﬁﬁerssm icated fhe presence © Horizon E — location of concrete slab with steel grate
(possible slot drain - north-south trend)
PID = Photo lonization Detector (readings in parts per million-ppm)




. SITE LOCATION

A Oxford Paper Mills

. Canal Street

Metcalf & Eddy Lawrence, MA
ANALYTICAL SUMMARY TABLE

1 R W IS N NS aEE e

Mobile Lab ) ) Horizon Direct Sub. Lab Horizon
Analyses and Results ™~ C v - '
| TestPit 6 . _ e L _
PCBs: 7-8 ppm . \ 0-1 foot, 6S composite - — 0-1 foot; -
Asbestos (A-B Composmc) 7% \J] Horizon A | collected from Horizon A ,
Arsenic: [46ppm . - " N L HorizonsAand B . e
_ | Chromium: 361 ppm . \ |
1 Lead: 318 ppm~ NN 6D composite -, .
; . N collected from —
PCBs: 10-1Sppm . - A 1-3feet, . Horizons C, D, and E 1-3 feet, -
| See Asbestos A-B Composite above’ - - Horizon B R Horizon B
| PCBs: 8-10 ppm \ 3.5 feet, 7 35 feet,
Asbestos: 8% § Horizon C / Horizon C
PCBs: 4-5 ppm ' 5-7 feet, 7 | 5-7 feet, )
Asbestos: 8% S Horizon D o / Horizon D
PCBs: 5-8 ppm N 7.9 feet, - ' // 7.9 feet,
Asbestos: 7% \ Hogizon E X / HorizonE .
End of Excavation, Not Sampled 9-11 feet, 9-11 feet,
. , o HorizonF _ Horizon F [
Not Sampled S S w3 feet, S S : 1 |;_|'3 feq’:t,
' R ’ |~ | HorizonG - e S Horizon G
Not Sampled 1315 feet, 13-15 feet, :
. . Horizon H . _ A . HorizonH . [
r
T, -
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Metcalf & Eddy

TEST PIT LOG

Former Oxford Paper Mill
Canal Street
Lawrence, Massachusetts

Location/ID:  Test Pit 7 Excavator: ENPRO Services
Date:. May 135, 2002 M&E Geologist: B. Abrahams-Dematte
Coordinates: ' See separate figure - Total Depth: . -~ 9 feetbgs

and white fines. Slightly moist,
loosely packed. [0 ppm on PID]

Fill, brown, medium sandy loam, |
-and brick, trace coal chips, rebar, -

| Fill, peppery mix of black sandy
loam and white fines. Some
bricks, concrete, pipes and rebar,
trace of tile and some fibrous
material* [0 ppm on PID]

Fill, wood, brick, wire, rebar,
concrete. Little to trace black
sandy loam: White fines and
fibrous materials were moistto
wet. [0 ppm on PID) -

Same as 3-5 feet, plus less brick
and concrete and more fines.
Pipes in sidewalls of pit. {0 ppm
on PID]

‘Same as 5-7 feet, very saturated.
Water infiltrated at ~8.5°, sheen
on water. [0 ppmonPID] -

End of test pit due to slab at ~9
feet, proximity to raceway wall
and water intrusion.

Slab at 9 feet was encountered
within 135 feet of raceway.
Additional slabs were

A.
(0-1.t)
.

(1-3 )
C
G-5R)
D
(57 ft)
E
(79 1)
F

(9-11 fi)
G
(11-13 f)
H
(13-15 f1)

encountered at more shallow
depths as the test pit was opened
L away from the raceway
(appeared to create steps up
from the raceway).

Horizon B - Note pink fibrous material* (white and
yellow varieties also found) similar to that encountered in
Test Pit 6

Water infiltration and sheen obscrved at ~8.5 feer. Water
pH = 12, indicating possibility that white fines are lime.
Source of sheen unknown.

I"
l ’
.
l"
I‘ |
.
.
.
l.

PID = Photo lonization Detector (readings in parts per million-ppm)

* | ab analyses indicated the presence of asbestos fibers




SITE LOCATION
A2 Oxford Paper Mills
- Canal Street
Metcalf & Eddy Lawrence, MA
ANALYTICAL SUMMARY TABLE ‘
Mobile Lab Horiion Dir'ect Sub. Lab Horizon
Analyses and Results . o Vo
TestPit7 L v . .
PCBs: 34 ppm AN 1 foot, - | NotSampled - | | o1 foof,
Arsenic: 75 ppm \ Horizon A Horizon A
Chyomium: 508 gpm
Lead: 126 ppth . -* NGY
"PCBs: 8-10 ppm . 'i-3 féet, . . . ;1-3 feet, :
Bulk Asbestos Sample: 33% HorizonB - Horizon B
} PCBs: 8-10 ppm ' 3.5 feet, 3.5 feet,
\ Horizon C | Horizon &
PCBs: i0-15 ppm 5-7 feet, 5-7 feet,
Horizon D Horizon D
: s . \ - - - '._- .. -
PCBs; 10-15 ppm \ 79 feet, - | 79 feet, -
. . \ Horizon E Horizon E
| - N -A P { -~ -
End of Excavation, Not Sampled "} 9-11 feet, 9-11 feet,
Horizon F Horizon F
Not Sampled . 11-13 fees, "11-13 feet, -
: _ _4 .| Horizon G Horizon G .
Not Sampled 13-15 feet, 13-15 feet,
Horizon H Horizon H

. e — .-
. R , . .
. .
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TEST PIT LOG

Former Oxford Paper Mill

| ™ N
Metcalf & Eddy Canal Street
Lawrence, Massachusetts
Location/ID: Test Pit 8 ‘Excavator: ENPRO Services
Date: May 13, 2002 M&E Geologist: B. Abrahams-Dematte

Coordinates:  See separate figure

9 feetbps

Total Depth:

1A

Fill, brown, sandy loam, little *

No1n) white fines — clay like (possibly
]t 7 - 1 lime). Materials were moist'and
"+ | loosely packed. {0 ppm onPID] .|:

B | Fill, white fines - clay like, trace

claany brick and concrete. [0 ppm on
IR PID]
C Same as 1-3 feet, plus trace -
c black sandy material and pipe

Q B pieces. [0 ppm on PID]

D Same as 3-5 feet, plus trace coal

(5-7 ) - { ¢hips. [0 ppm on PID].

E Fill, mix of bricks, roots, wood, -

(7-9R) concrete, trace of white lime and

, _ | black sandy loam. Slightly -
. moist.- {0 ppm onPID} -

F End of test pit due to slab at 9

©-11 ) feet and proximity to raceway

G | Note: Samples labeled as Levels

(11-13 f) F and G were also collected and

' analyzed, but are most likely
H cave in from above. These
(1315 f) samples were from the same as

Horizon E (7 to 9 feet).

Mix of white fines material -
and black sandy fill and brick.

Bottom of test pit. Dark area appears to be bam of a brick
wall adjacent to a deposit of white fines.

g y N . ' e
S - . - - . - LI .
. . K :

PID = Photo Tonization Detector (readings in pans per million-ppm)

_—




SITE LOCATION
‘ Oxford Paper Mills
Canal Street
Metcalf & Eddy _ Lawrence, MA
ANALYTICAL SUMMARY TABLE
Mobile Lab Horizon Direct Sub. Lab Horizon
' | Analyses and Resiilts - - '
TestPit 8 . | _
N . l " c e . ) . .
PCBs: 2-3ppm: . ' e \ 0-1 foot, 8S composite’ 0-1 foot,
| Asbestos: No Samples Takcn \ Horizon A collected from Horizon A
| Arsenic: <80 ppm -7 o . \ . ~ - | HorizonsAand B - '
'Chromam<l‘20'ppm ' s \ o Co
Lead: 60 ppm - o K N ) 8D composile _
: coltected from - '
PCBs.. ND 1-3 feet, HcmzonsC D,EF, 1-3 feet,
1 Horizon B and G- Horizon B
PCBs: 4-5 ppm . \ 3-5 feet, / 5-5 feet, "
\ Horizon C % Horizon C
PCBs: 8-10 ppm 5-7 feet, 5-7 feet,
AR . Horizon D . /HorizonD
PCBs: 8-10 ppm \\ 7-9 feet, . ;/ 7-9 feet,
. i \ Horizon E / Horizon E
PCBs: 810 ppm 9-11 feet, / 911 feet,
Horizon F ; Horizon F
o .- '_ N — | S
PCBs: 4-5ppm D F'l-13 feet, - . / 11-13 feet,
S ) \ Horizon G ' / .Horizon G .
N 4
End of Excavation, Not Sampled 13-15 feet, 13-15 feet,
Horizon H Horizon H
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16°
Metcalf & Eddy

TEST PIT LOG

Former Oxford P;:per Mill
Canal Street
Lawrence, Massachusetts

Location/ID: Test Pit 9

Excavator:

ENPRO Services
Date: May 13,2002 ° M&E Geologist;  B. Abrahams-Dematte
.. | Coordinates:  See separate figure Total Depth: <] feet bgs

.| White fines material of 3-6

L concrete, brick and I-beam slab,
1B End of test pit due to slab at
ja-3py -|swface. - :
c - &ot:z;' From visual inspections of
(-5 fi) small openings in the slab, void
i space was evident under the
D area which may be separated by
. vertical walls.
(- _ ) i Upon further inspection, it
|E appeared that the slab is
am supported to the south by the
' (7")._ ft) raceway wall and to the north by.
F a brick wall, and in the center by
o * . |areinforced concrete wall.
C-11R) | 4 cdditional test pit (94) was ™
G excavated to further evaluate the
(1113 ﬁ) - vqidspace.
H . !
(13-15 ft). K

North (brick) wall and overlying slab (floor) at location
of Test Pit9

Test Pit 9A between Test Pits 8 and 9 showing the void
space under the surficial slab at the location of Test Pit 9.
" . Note reinforced concrete wall (center of photo).

Void space under Test Pit 9 location, south of what
appears to be a dividing wall.

PID = Photo lonization Detector (readings in parts per million-ppm}
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Metcalf & Eddy

TEST PIT LOG

Former Oxford Paper Mill
Canal Street
Lawrence, Massachusetts

Excavator: ENPROQ Services

Location/ID:  Test Pit 9A
Date: May 16, 2002 M&E Geologist: B. Abrahams-Dematte
Total Depth: - 6 feetbgs .

Coordinates: “- See separate figure

This additional test pit was excavated in the
area between the locations of Test Pits 8 and

to observe conditioris beneath the slab
encountered at the surface of Test Pit 9.

B “} 9. The purpose of the addifional test pit was..

“The presence’of vertical walls indicated that
| the area under Test Pit 9 included possibly

two portions (or rooms) of a former structure.

Based on visual observations from a
distance, the southern portion of the test pit

{nearest the raceway) was mostly void. The
northern area was filled with the white
fines/claylike material (possibly lime).

; \

Test pit Tocated between 8 and 9 shows void.

Additional excavation reveals a dividing wall of
reinforced concrete. The space north of this wall was
partially filled, while the space south of the wall appeared

' void. .

| South void space — view of the raceway wall from the »

inside of the void space. Concrete slab on top.

South void space — concrete slab on top, note pipes.

A . - .
. - AN PR

-




TEST PIT LOG

.Former Oxford Paper Mill

o

- . ' .I_ ; - -
3 - .o -
. - - . .

il
Metcalf & Eddy Canal Street
Lawrence, Massachusetts
Location/ID:  Test Pit 10 Excavator: ENPRO Services
Date: ‘May 16, 2002 - M&E Geologist: B. Abrahams-Dematte
Coordinates:  See separate figure Total Depth: 15 feet bgs
A Recent fill, tan, fine sand, litile farge
. . gravel, trace bnck. Lmle moistuce. {0
1(0-1 f) ppman PID]
B | Fib, black, sandy loarn, little brick an_d' :
recent fill (see A) and trace of white
(1-3 ft) " | fines.. [0 ppm on PID) .
C. Fill,.mix of yellow-tan, dense, fine sand
and dark brown, dens¢ fine sand with .
(3-5 ) little-trace silt. Little-trace gravel,
roots, and wood. Intermittent horizons
of black sandy loam. Little moisture.
[0 ppm on PID]
D Fill, grey-brown/black, fine sand and
" | fine sandy loam. Contains coal chips,
(5'7 ft) . | ash, wood at little-trace lévels. Little
large grav:l and trace cobbles. Wau;r
| atdepth in hole from broken pipe.
o ppm on PID] .
E 'Fill, mix of yellow-tan fine sand with
roots, and trace gravel and brick with
(7-9 f) grey-tan, mottled, very fine sand and
silt with trace gravel, Convoluted
black sandy horizons throughout. Little.
mqistnre. [.0 ppmon PID] . ~ Pipes a!ong wwt and south. Stcel pipe (not seen in lhls
,F T Same.as 7-9 feet. - plcturc) nuns along the cast.
9-11 f) B : '
Fill, grey-black/brown very fine sand,
G little silt. Several gray-white lamina
(l 1-13 ﬁ) intermittent in soil. One lamina had
) muscovite mica throughout.
o Fill, yellow-brown fine sand, with
H similar materials from above,
(13-15 1) End of test pit
‘ -W.ater leaked into p‘iI from br(;k}:h pipe in west sidewall
{right side of photo).

PID = Photo lonization Detector (readings in parts per million-ppm)




_ SITE LOCATION
P\ : Oxford Paper Mills
. Canal Street
Metcalf & Eddy Lawrence, MA
ANALYTICAL SUMMARY TABLE
Mobile Lab Horizon Direct Sub. Lab Horizon
Analyses and Results '
Test Pit 10 e o . _ . =1
| pcBs:ND "IN o1 oo, 10S composite 0-1 foot,
Asbestos: No Samplés Taken L \ HorizonA. | collected from . -HorizonA . |-
Arsenic: <60 ppm_ - ' \ - . B HonzpnsAandB - - v
| Chromiun: < 100 ppm . - \ - - :
Lead: <40 ppm - N 10D composite’ . . .
. L collected from : NI
PCBs: 3-4 ppm .. ) 1.3 feet, Horizons C;D; E, F, 1-3 feet, .-
. v Horizon B G, and H . ‘HOfiZﬁ)liB'
PCBs: ND N Q '3.5 feet,
: \ Horizon C / Horizon C
PCBs: 10-12 ppm . 57 feet, . - /) 57 feer,
' ~ Horizon D L / Horizon D
PCBs: ND - \ 7-9 feet, .. ’ // 79 feet,
' \ Horizon E S / HorizonE . .
PCBs: ND 9-11 feet, / 9-11 feet,
' Horizon F. o] % Horizon F -
PCBs:ND . » \ . 11-13 feet, . 11-13 feet, .
: \ Horizon G . / HorizonG v
: \ /
PCBs: ND 13-15 feet, / 13-15 feet,
Horizon H - S / Horizon H
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TEST PIT LOG

Former Oxford Paper Mill

il
Metcalf & Eddy Canal Street
Lawrence, Massachusetts
Location/ID: Test Pit 11 Excavator: ENPRO Services
Date: ay 16, 2002 M&E Geologist:  B. Abrahams-Dematte
Coordinates: -See separate figure . | Total Depth: |~ - - 15 feetbgs - -
A Fill, tan-yellow,‘ﬁne-met_iium sand,
S clean, little large gravel, roots. Topsoil |
(0-1'ft) -~ | tost during site clearing. Litte '
o " | mioisture. [0.ppmonPID] -
|B Fill, broWn—b-I@;:k, fine sandy foam, -
s some-little brick and trace metal, and
. {(1-3 1) | trace coal chips, wood, and roots. - -
. - |.Metal: conduit, wire, angle iron, rebar
and bolis. Little moisture. [0 ppm on s
PID]}
C Same as 1-3 feet plus concrele and
trace plastic, part of woad beam.
(3-5ft) | {0ppmonPID)
D Samc as 1-3 feet plus.trace glass and_ )
o moderate creosote 6dor. [0 ppm on
(5-71).. PID] . N
E Same as l-3-feet-,plus light creosote
odor and milk crate size piece of
(7-9 ft) | machinery with wires. [0 ppm on PID)
F Large pump and piping along with
- | sandy loam fill with brick. Concrete L e .
(9-11 R) slab reached at 10 feet. Some water ‘Wall alonig-east side of test pit. Concrete sisb on top was
_ | observed on top of concrete slab. Slab © -7 7 notpenetrable. -
thickness ~8 inches. [0 ppmonPID] - - S o
G | After breaking through floor, which "
was reinforced, materials included tan,
(11-13 ) | medium-coarse sand and gravel. Little
moisture. [0 ppm on PID]
H Same as 11-13 feet except sand is finer.
(13- 1 5f) | Note: .s;ub.s:mfaEe structures included a
concrete slab 10 feet bgs and 25 feet
north of the raceway. 4s the test pit
* | opened away from the raceway, a-12-
inch drain pipe was encouniered. Then, o ‘
walls and more slabs were encountered Horizon H — view south of rising slabs (step-like)
out to 35 feet north of the raceway
(rising in a step-like fashion).

PID = Photo lonization Detector {readings in parts per million-ppm)
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' ; SITE LOCATION
N\ Oxford Paper Mills
- Canal Street
Metcalf & Eddy Lawrence, MA
ANALYTICAL SUMMARY TABLE
Mobile Lab - Horizon Direct Sub. Lab Horizon
Analyses and Results :
TestPit11 . FRENES _ _ _
PCBs: ND Q 0-lfoot, | NotSampled 0-1 foot,
Asbestos (A-C.Composite): pment at< l% N HorizonA - |- = : - | Horizon A

| Arsenie: <60ppm ‘ ) \ v a

Chromittm: < 110 ppm - \
Lead: <40 pprh . - N
| peBs: 100121 ppm | L e, 1-3 feet,

J Asbcstos‘ See AC Cornposne abovc —{ HorizonB - - Horizon B
PCBs: 4.5-5.5 ppm Q 35 feet, 35 feet,
Asbestos: See A-C Composite above \ Horizon C Horizon C
PCBs: 6-8ppm . 5-7fect, 5-7fect, .
Asbestos (D F Composxte) 3% : Horizoh D -~ Horizon D

—S N :

PCBs: 3-4 ppm E \ 7.9 feet, 7-9 feet,
Asbestos: See D- FComposne above - \ ‘HorizonE - . | Horizon E
PCBs: ND ‘ = 0-11 feet, 9-11 feet,
'Asbt.:stos: See D-F Composite above HorizonF Horizon F
End of Ekcavaiior_i, Not Sampled 11-13 feet, . 1113 feet,

' ’ Horizon G °» Horizoa G-
Not Sampled 13-15 feet, 13-15 feet,

R '} Horizon H HorizonH

AMive @ eews 2o S
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Metcalf & Eddy

TEST PIT LOG

Former Oxford Pe'lper Mill
Canal Street
Lawrence, Massachusetts.

’ ..

1E

Location/TD: Test Pit 12 Excavator: ENPRO Services
Date:  May 14,2002 M&E Geologist:  B. Abrahams:Dematte
Coordinates: See separate figure Totat Depth: 15 feet bgs
A Fill, brown, fine sandy loam. clean,
.- |some gmvel, roots, trace boulders and -
(0-1 ﬁ) - _bnck. Dry [0 ppm on PID] X
B. . . Fill, brown-ycllow coarse 10, very ’
S .. | coarse sand and gravel, trace roots; and
1U-3 #) brown, mcdlum sand, little brick, . .
' plastic, metal. Dry. [0 ppm on PID]
C Fill, dark brown fine sandy IQam and” '
i light tan medium sand, some fine sand,
3-5ft) brick, and cobble, little roots, trace .
rebar and flesh colored tape. Brick post . s e .
with rebar also uncarthed. [0 ppm on Typical debris found in Tesz> l;:r] 2. Beam had creosote
PID] type odor.
D Brown-black, coarse sandy foamand -
. | brick (in various stages'of decay), large
-7 ﬁ) | beam that smelled strongly-of creosote,
' and lgrge wire. {PID = 31.7 ppm).
Fill, brown, sandy loam, some Brick,
slight creosote odor, trace wood. [- -
(7-91f) | veamat8.sf [PID=27.7 ppm].
F Fill, brown, sand and grave!, some
brick, concrete and rebar, trace rubber
O-11R) | Ppm on PID] L
G Same a5 9-11 feet plus pipe and Jarge
" | concrete slab. Little moisture, {Oppm
(11-13 f) | on PID]
H Same as 11-13 plus large wood beams,
various metal objects and little-trace
(13-15. ﬁ) bumt lookmg asphalt shmgle&
| End of Test Pu

"~ Very moist fines with clay-like texture
found at depth in test pit

PID =: Photo lonization Detector (readings in parts per million-ppm)




B Asbestos: present.at < 1% e

HorizonH -

SITE LOCATION
N\ Oxford Paper Mills
o Canal Street
Metcalf & Eddy Lawrence, MA
ANALYTICAL SUMMARY TABLE
MobileLab =~ Horizon Direct Sub. Lab Horizon
Analyses and Results ' o o o
TestPit12 .. - Lo ‘
pCBs:ND Q 0-1foot, | 12S composite ° 0-1 foot,
... |*Asbestos (A-B Composite): ND - Horizon A collected from i Horizon A
|'Arsenic: <60ppm | - ' \ " | HotizonsAandB - oo
* | Chromium: < 120.ppm " . ' . T
"=+ | Lead: 40 ppm T N 12D composite
- ” . collected from K
PCBs:ND - 1-3 feet, Horizons C, D, E, F, 1-3 feet, .
SR Horizon B G,andH .. . . Horizon B
PCBs: ND ﬁﬂ 3.5 feet, 35 feet,
Asbestos: present at < 1% \ Horizon C / Horizon C
PCBs:ND . 5.7 feet, . / 5-7 feet,
Asbestos:presentat < 1% .~ Horizon D é Horizon D
- — !/ —
PCBs: ND SR ' \\ ‘7-9 feet, ) / 7-9 feet,
Asbestos: pr&"c_cpt at<1% \ Herizon B / Horizon E
PCBs: ND - 9-11 feet, 9-11 feet,
Asbestos: present at < 1% Horizon F / Horizon F.
| PCBS:4r5.ppm" 11-13 feet, : / 11-13 feet,
Asbestos: present at < 1% \ Horizon G . : % Horizon G
N
PCBs: 3.1 ppm 13-15 feet, / 13-15 feer.
Horizon H ?




L
.

. .
o -
. . .
.

.
.

h ]

LY

TEST PIT LOG

AT Former Oxford I;aper Mill
Metcalf & Eddy Canal Street
Lawrence, Massachusetts
Location/ID;  Test Pit 14 Excavafor: ENPRO Services
Date: May 14, 2002 M&E Geologist: B, Abrahams-Dematte
Coordinates:  Seg separate figure Total Depth; - 15 feet bgs

A Fill, brown, sandy loam, brick, gravel,
-~ . - | androots, Little moisture. [0 ppm on
0-1ft) PID]
B Same as 0-1 feet, plus trace amounts of |
.1 wire, wood, 2” pipe, and teramic -
(l -3 ft), 'p:ecw Sllghtly moist. [0 ppm on PlD] :
C Same as 0-1 feet pIus little concrete and
o . brick, trace asphalt and red “Danger -
(3-5f) Asbestos” tape. [Intact drum exposed
: at this depth from test pit cave-in {left
in place)} [0 ppm on PID]
D Filt, brown, sandy loam, little-trace
bricks, long metal bar, ceramic pipe
' (5'7-f_t)- " | pieces, trace roots, wood, gravel,
- cobble and a small bouilder, lens of
clean fine sand. Slightly mo:st-dry
1 [0 ppm on PID)
E Fill, brown, sa.ndy loam, some fine.
C L sandy loam, various metal bars and
(7-9 ). rebar, little brick, trace cobble, roots
and asphalt. Glass bottle. PID =9
F Same as 7-9 feet, less metal and more .
L | wood, - Little moisture. [0 ppm on_
4 (-11 1) PID)
G _ Same 25 7-9 feet, plus paper, crushed
metal container, and a half bucket of
(11-13 f) | concrete and rebar. Little moisture.
- PID=0
H End of test pit - unearthed a section of
pit wall containing more “Danger-
-(13-15 R) -] Asbestos” red tape. At.this point the

55-galfon drum was more visible on the
sourh wall (about 3 to 4 feet bgs).

CpAn mtact brick wall also lined the west }

side of the test pit.

Intact wall comer. Exar;'nplc of the size of some of the

55-Gallon drum (on side) intact in wall of test pit.
Approximately 3-4 feet deep. Note red “danger —
asbestos” tape in wall of test pit.

burlding debris found.

PID = Photo fonization Detector (readings in parts per million-ppm)
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SITE LOCATION .
Oxford Paper Mills

Carnal Street

Horizon H

Metcalf & Eddy Lawrence, MA
ANALYTICAL SUMMARY TABLE '
Mobile Lab Horizon Direct Sub. Lab Horizon
Analyses and Results -~ - . . N C
Test Pit 14 .
PCBs: 4-5ppm 0-1 foot, 14S composite 0-1 foot,
Asbestos (A-B Composite): l% \] Horizon A collected from Horizon A
‘| Arsenic: <60 ppm - : \ .  Hotizons A and B .
Cluonnum<l$0ppm o \ . PN _
Lead: 67 ppm - . NN -14 D composité - _
collected from ' '
PCBs: 2-3 ppm . _ 1-3 feet,: Horizons C, D, E, F, y 1-3 feet, - -
Asbestos See A-B Composnte Above o ‘Horizon B ° and G . ] Horizon B
. K = €
PCBs: 10-11 PPM : 3-5 feet, : / ‘3-5 feet, ¥
Asbestos: present at < 1% § Horizon C 4 Horizon C
N 7
PCBs: 1-2 ppm 5-7 feet, 5-7 feet,
Asbestos: present at < 1% ‘Horizon D . | /1 Horizon D
7
* | PCBs: 1-2 ppm - Q 7-9 feet;.' _ / 7-9 feet,
Asbestos: presentat<l% . \ Horizon E / Horizon E
| r.
PCBs: 2-3 ppm 9-11 feet, /o1 fec,
Asbestos: present at < 1% Horizon F - . / Horizon F
PCBs: 2- 3 ppm : - TN 11-13 feet, L r 11-13 feet,
Asbestos: present at <1% "\ Horizon G - . / Horizon G .
- \\ [/
End of Excavation, Not Sampled 13-15 feet, 13-15 feet,

Horizon H

[

-




TEST PIT LOG
[ ‘;. Former Oxford Paper Mill
Metcalf & Eddy . Canal Street

Lawrence, Massachusetts -

Location/ID: Test Pit 16 Excavator: ENPRO Services
Date: May 14,2002 " | M&E Geologist: B, Abrahams-Dematte
Coordinates: See separate figure = - Total Depth: . . 13 feet bps

-

A Fill, light brown, sandy loam,
18 and gravel, little brick and roots. -
.. | Little moisture. : [0 ppm on PID]

P 4

B . .| Sameas 0-1 feet, plus rebar,
(-3 ft) concrete and a trace of asphalt
(0 ppm on P[D]

Cc . Same as 13 feet plus more

(-5 1) metal, littie tile and asphalt, trace
plastic pipe. Little moisture. [0

ppm on PID]

(5-7 ) fabric and commingled steel

(possible drum), aluminum, and

.| fibrous material. Little moisture.’
[0 ppm on PID] :

E - End of test pit due to concerns of .| -
(79 1) asbestos. Fibrous material

' collected for analysis was later . :
F ' determined to not contain ' . L .

asbestos fbers (poss:bly glass - Horizon D ~ commingled ﬁbrb_uS material, -
9-111) .wool) - . stecl, and aluminum.

G B P
(11-13 ft)

H
(13-15 )

" Collecting sample from bucket fom Horizon D.

PID = Photo lonization Detector {readings in parts per million-ppm)

‘ I SameasBSfeetplusapieccofA
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SITE LOCATION
Oxford Paper Mills
Canal Street

[ \l"ﬁ

Metcalf & Eddy : Lawrence, MA
ANALYTICAL SUMMARY TABLE
Mobile Lab Horizon Direct Sub. Lab Horizon
Analyses and Results T ' ' ‘ :
Test Pit16 . . , - _ .
PCBs: 1-2 ppm \ 0-1 foot, - g Not Sampled ~ * . 0-1 foot,'
Asbestos (A-D Composite): present at <l% N N Horizon A . . Horizon A
Ardenic: <60 ppm, - \ R . I
Chromjum: <160 ppm ~ , - . = | \ o 4
‘Lead: 44 ppm - S ST :
.| pcBs: 2-3 ppm-- AR EH 13 feet, . 1-3 feet, -
| Asbestos: See A- DComposntcabovc L Horizon B - { HorizorB- -
PCBs: 2-3 ppm . X 3-5 feet, 3.5 feet,
Asbestos: See A-D Composite above \ Horizon C Horizon C
PCBs: 2-3 ppm L. 5-7 feet, 5-7 feet,
Asbestos: ‘See A—D Composxle above _ Horizon D . Horizon D . -
. 3 . " : -
End of Excavation, Soil Not Sampled - 7-9 feet, A 7-9 feet, -
Suspect Asbestos Bulk Samplc Collected;. [\ Y HorizonE { Horizon E
no asbestos detected. Q Sl
Not Sampled 9-11 feet, 9-11 feet,
: - HorizonF Horizon F
Not Sampled AN H-13 feer, 11-13 feet, -
: \ Horizon G "Horizon G .
\
Not Sampled 13-15 feet. 13-13 feet,
: Horizon H, Horizon H

-

-, . (W
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TEST PIT LOG

Former Oxford Ps;per Milk

See separate figure

Total Depth:

. -
Metcalf & Eddy Canal Street
Lawrence, Massachusetts
Location/ID:  Test Trench A Excavator: ENPRO Services
Date: May 16, 2002 M&E Geologist:©  * B. Abrahams-Dematte
Coordinates:

‘Varies to 4 feet bgs

. Al
|V

‘- -

This trench was excavated to observe conditions just

ofa vprewously identified anomaly from ground

The trench included fill materials such as brick, |
concrete, wood, and pieces of railroad ties. ‘A farge -
concrete slab was encountered and two vertital wall -

| (east-west trend). The exact feature that caused the -
anomaly on the geophysical survey was not identified,

but may have been the vertical walls.

Loo]ung East ~ view of concrete slab and vemcal wall
. at~3 ﬁ below grade

Debris found near surface (bricks and wire)

northeast of the raceway arch. It was also the locatioq- | - -

pencu'atmg radar (located at 735/1905 on survey gnd) -

Looking East at two vertical walls mnﬁi;lg parailcl in
east/west trend (one wall same as shown above).
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Metcalf & Eddy

TEST PIT LOG

Former Oxford Paper Mill
Canal Street
Lawrence, Massachusetts

Location/ID: Test Trench B Excavalor: ENPRO Segvices
Date: May 16, 2002 '| M&E Geologist: B. Abrahams-Dematte’
Varies to 4 feet bgs

Total Depth;

Coordinates: See separate figure -

This trench was completed.in an east-west trend,.
approx:mately 75 north of the raceway. Concrete
-slabs and walis were encountered that appwrcd to be
“in place _ Fill and coal were encountered in several
areas of the trench. Features appeared to bc placed
symmetnca]ly around bnck filt.

From center downwards, note brick, coal; and fill.
This patiern was observed east and west of the brick
fill noted, with concrete walls separating each

' ‘material.

Black coal, with sandy texture, encountered between
an 8-mch concrete reinforced wall anda 12 foot
buzldmg footing. ~ -

Looking East across trench (about 150 feet in length). |

"
'

Center of trench (top center) was 90% bricks. Also
shown is an 8-inch concrete reinforced wall between
brick and black coal (lower left).

12-foot building footing. This object was.immovable and
impenetrable by the excavator bucket.  *

Ycllow-grccn, oxidized looking material

S, -—_-—M e, -u—“

AN . .

il
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" Appendix D

_ North Area Test Pit Logs
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1 JOX™
Metcalf & Eddy

TEST PIT LOG

Former Oxford Paper Mill
Canal Street
Lawrence, Massachusetts

Location/ID: Test Pit A Excavator: ENPROQ Services
Date: March 5, 2003 M&E Gcolbgist: 'B. Abrahams-Dematte
Coordinates:  See separate figure Total Depth: 15 feet bps

Located on the south west section of the site, just north
of fc»rmer buildings 21 and 2.

Soils were sandy and somcwhat cohcsnve compared to

other test pits. ‘Bricks and other debris can be séen in the |
south wall while the north wall contained much less

debris. Debris included brick, concrete, asphalt like '
material, steel piping, wires, tar shingles, coal ash and
slag (7-8 ft), and a trace of suspected asbestos. Tan and
grey mottled sands were found at 12 feer. Floor and
wall found at ~S i on east side of pit. “

Example of bumed tar shmgle remnants found at depths of 3
plus fect in p'n.

'I' - \:‘ 5_ .‘
Profile of test pil showing bricks over sandy fill.

Typical soils. Light colored material is suspected asbestos.




‘.A
Metcalf & Eddy

TEST PIT LOG

Former Oxford Paper Mill

Canal Street
Lawrence, Massachusetts

- TestPitB - Excavator: . - ENPRO Services
Date: - March 35, 2003 M&E Geologist: B, Abrahams-Dematte
Coordinates:  Sec separate Il'ggrc 1] Total Depth: 13 feetbgs* -

Located southwcst portion of snte. north of Engmc Room
building, which lies over the raceway. - .

West side of pil ran into concrete floor at 1 and 7 fcct
and was repeatedly lengthened to the west where a depth
of ~13 ft was reached, before persistent cave in halied
excavation. Tqp 2 feet were mostly soil, but rapidly
‘changed to brick, coal ash, wood, and steel. A 1.5 inch
pipe was noted at 4.5 feet (trending north-south). A
fayer of tar roofing tiles (apparently burnt/heated) was
found at ~6 feet. The roofing tiles had a strong tar like
odor. A brick wall was visible on the east end of the pit.

View of excavation facing west. In foreground is concrete

flooring at 5 feet. On right side wall the overhang is a layer of

tar type roofing tiles, which also appear in other parts of the
pit. Brick appears to decrease around 8 feet.

—ay N WA NN W

R,

* Soil appeared consistent at 11 feet. Sidewall cave-in making it difficult to keep pit open, pit halted at ~13 fi.

Tar type roof tiles subjected 1o fire and heat. '
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MY

Metcalf & Eddy

TEST PIT LOG

Former Oxford Paper Mill
Canal Street
L.awrence, Massachusetts

L

Location/ID: Test PitC Excavator: ENPRO Services
Date:: 'March 5, 2003 M&E Geologist: B. Abrzhams-Dematte
Coordinates: See separate figure Total Depth: 15 feetbps .

Located south cenual on site, north and nonhwcst of
raceway arch.-

Test Pit C was ongmally dug trending east-we_st, but
_refusal was encountered in the 17 foot long pit at a depth
of 5 feet. The flooring (wall?) was of brick construction
and solid (as determined from blows by the excavator
bucket). [As a side note, the O°Gara mill building that
abuts the site to the west has brick floors in parts of the
building.] Soils above the floor were typical medium
brown loamy sand with brick, cement and metal parts.
Due to the refusal, the east end of Test Pit C was
extended to the south where a depth of 15 feet was
reached. Soils in this direction contained relatively no
brick, and little to trace amounts of coal slag. At depth,
the soil appeared to be clean medium textured sand with
an omugdtam ‘hue.

View tooking down into test pit. Note unusual color of sand.

Aluminum '.;ﬁécting_fohnd in several pits, including Test

Pits A and B.
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Metcalf & Eddy

TEST PIT LOG

Former Oxford Paper Mill
Canal Street
Lawrence, Massachusetts

Location/ID: Test Pit D Excavator: ENPRQ Services
Daté: March 5, 2003 M&E Geologist:  B. Abrahams-Dematte
Coordinates: feet bgs

See separate figure

Total Depth:

Located south central on site, across raceway from the
Water Wheel (Buddmg 6) on the south side of the
raceway, Y]

| Test Pit D was cxtcnded ~25 ft. east/west and anolhcr 15
feet north/south before excavation ceased. The pit was
roughly 5 feet deep in the east/west direction and as
shallow as 1 to 2 feet in the north/south direction. A -
brick floor was the refusing layer (see note in Test Pit

.C), though some areas showed a concrete floor.

The soils were typically debris laden, containing such
items as brick, rebar, cement, occasional scraps of iron
or steel machinery parts, wood, and some lime. In the
western end of the pit burnt timbers and blacker soils
were encountered. Though the blacker soils were likely
due to past fires, some of the soils may have conmnod
coal ash as well.. _ v

Large pieces of concrete and brick tzéund in this general area
were also found to the west during a previous investigation.

Near bortom of pit (~4 feet). Note unusually colored sands.
These chartreuse and olive colors are seen in many pits across
the site (including C, G, and J).

- Center of picture: Brick floor overlying cement floor
with rebar. This piece was dof intact and rqmovcd.
. Sumlar to pieces found in previous mvcstngauon pit
dm:ctly to the. west.

location of concrete slab with steel grate
{possible slot drain - north-south trend)

Horizon E —
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TEST PIT LOG

Former Oxford Paper Mill

Metcalf & Eddy Canal Street

Lawrence, Massachusefts
Location/ID: TestPitE 'Excavator: ENPRO Services
Date: ' March3,2003 " | M&EGeologist:  B. Abrahams-Demaite
Coordinates:  See separate figure . Total Depth: 15 feet bgs

Located dn the southeast portion of the site, just west of
the foot bndge l&admg to the snlos on the south suic of -
the raceway. :

Alotof suspecwd nsbcstos contammg matenals (ACM) [ %4
were encountered in this pit. The initial hole grounded .
ot at ~2.5 and was subsequently extended (o the east '
wher'e the depth increased to 9 feet before reaching a
floor and then finally to depth at the castern mostend of | -
the pit. At the 2.5 foot level a vertical I-beam was
encountered, then at 9 feet drain grating was found, and
at depth as well as on the shaliower end of the pit the
materials encountered were brick, plywood, concrete,

pipes, and various other metal objects. Unlike some Top 2 feet of soil. Note suspect ACM in center of picture,

other pits, the dcbns appeared to be well mixed
lhroughout

Vemcal l—beam focated in eenlu' of pit, before expandmg pu to
...+ - theeast .

S

right of picture

Concreted flodr encouniered in pit. Note 4 inch pipc in upper |- * Typical debris found throughout Test Pit E.-

]
-
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Metcalf & Eddy

TEST PIT LOG

Former Oxford Paper Mill
Canal Street
Lawrence, Massachusetts

Location/ID: TestPitF Excavator: ENPRO Services
Date: March 4, 2003 M&E Geologist:  B. Abrahams-Deimatte
-Coordinates:  See separate figure . Total Depth: 4 feet bgs

Located approximately center on the site over the arca
that was formerly thie boiler room and coal bin.

" Test Pzt F achieved 2 maxlmum depth of 4 fcct, runmng 1.
into refusal. The refusal appeared to be a concrete fAoor -

that is still intact and apparently expéansive. From north
1o south the floor-was at 4 feet until a brick wall was
Tteached on the south end of the p:t. The floor then rose’
to ~1 foot from surface. East to west the pit went ~10 "
feet before reaching a brick wall and rising 10.+1.5 feet
fromn surface and eventually sloping-up to~1 feét to
surface. No attempt was made to find the extent of the
floor because of the size of the excavation that would be

necessary to do so.

At ~4 fect decp, the soil (lime fill) changes over to the more
typwal medium to dark brown and black fine to medium sand,
. : bnck. coal cluplslag/ash. L

L . 4 . . .
*T" section of Test Pit F. The comer to the bottom left in this
picture is point 200E,40S of the geophysical grid referred to in
previous geophysical work completed on site (M&E,
November 2002)..

The cofbination of lime aod brick {with litle soil)is .
_ extensive in this.area. The trench here is 20 feet long. A
perpendicular tredich 35 feet long (not pictured) shows the
same characteristics.

N_h an .

-




TEST PIT LOG

‘A Former Oxford P:;per Mill
Metcalf & Eddy Canal Street

Lawrence, Massachusetts

Location/ID: TestPit G Excavator: ENPRO Services

Date:  March 4. 2003 o M&E Geologist:©  B. Abrahams-Dématte

Coordinates:  See separate figure - Total Depth: . . *13 feetbgs

Located east central on the site, adjacent to the

southwest side of the Jarge berm. This pit was in the area.
north of the Black Ash Room and east of the Bo:ler :
‘Room.

The debris found in this test pit appe_arcd o be well -
“sortzd and predominantly brick. Many of the bricks .
unenrthéd were yetlow, though just as many red bricks
wer found. The soil part of the mix was medium to
dark: brown sand with little to trace loamy material.
Some preyer soils were also noled. Other debris found
in the pit included a crushed canister of some type, steel
plate, conduit size piping, rebar, various metal machine
pan3, coal ash, and several large picces of building.
Some black fluid was found to be leaking from a couple
of the conduit size pipes; however, PID screening did
not indicate any volatile.compounds. Digging in this
area was particularly difficult. [As a side note, drilling -
in this area, which occurred after completion of test pits,
was unable to penetrate past ~9 feet - see goil borings 7
and DJ .

|

Top section of pit. Note odd colored soils found at vanous
= locations at the s:te.

_ . Typical debris found through Test Pil_G, .

Typical debris and metal parts.

* Continuous sidewall cave in prevented an open hole to 15 feet, however, 13-15 feet was reached by bucket of
excavator. Soils at this depth were the same as those immediately overlying them.



I

Metcalf & Eddy

TEST PIT LOG

Former Oxford Paper Mill
Canal Street
Lawrence, Massachusetts

Location/TD:  Test Pit H Excavator: ENPRO Services
Date: March 3, 2003 M&E Geologist: B, Abrahams-Dematte
Coordinates:  See separate figure . ‘ .Total Depth: 15 feet bgs

——

] Located on the northwest corner of the site, south of foot
bridge that crosses the Spicket River to the hospital.

1 Except for 3 shallow layer (0 to 2 feet) of lime, brick, '
.concrete, and black Joamy soi), the pit was devoid.
(relatively) of brick and concrete. Rather the soils below
2 feet appeared to altemate between layers of black fine
10 medium sand, slag, coal ash and chip; and Jayers of
‘clean’ fine or fine to medium sand that were ohvc-gray
to yellow-brown with gravel and littie to trace coal
chips. A reddish-brown sand and gravel was
encountered at/near depth along with a random piece of
2 inch steel pipe. Two walls were encountered in the pit.
-The first wall spanned the pit at ~ 0.5 & below ground
surface. The second was parallel to the east side wall of
the test pit.

Sidewall of Test Pit H, note bedded layers (arrow) of
light and dark soils (dark soils have smeared over some
of the hghtcr colored soils). :

Concrete wall east side of pit (arrow), orientated
perpendicuiar to wall across pit {(not shown).

Sand and gravel found near depth in test pit.

Example of m;xed smls black coal ashy soil and clmn
sand fill, - o

-N—- A .

= v wh—
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Metcalf & Eddy

TEST PIT LOG

Former Oxford Paper Mill
Canal Street .
Lawrence, Massachusetts

Location/ID: Test Pit 1 Excavator: ENPRO Services
Date: ' March 4, 2003 M&E Geologist:  B. Abrahams-Dematte
Coordinatcs: See segarate figure Total Depth: 15 feet bgs

'Located on northeast pomon of sm: south of former
20, 000 gallon UsT grave. )

th Pit I was one of the top three suspect ACM
containing pits. Approximately a half dozen coated
pipes and many loose fragments of suspect ACM were
dug out of the pit, which also contained brick, coal
ash/slag/chips, and concrete. Like Test PitH, there were
marny pockets of apparently ‘clean’ sand; several of
these pockets of sand appeared to coincide with burjed
pipes. No major obstructions were encountered,

however, an 8 to 10 inch suspect 200299.0001. covered -

pipe was found on the south side of the pit at 8 feet
below ground surface. The pipe was firmly in place and
could not be budged by the backhoe.

' Suspect ACM coated pipe. One of approxunalely a ha!f

d::mn suspect asbestos coated pipes found i pit I

An 810 10inch suspccted ashestos coated pipe was
found at 8 feet below ground surface on the south side of
the pit. The pipe trended east/west.

Top 2 feet, brown loamy ‘sand and bricks. Note pipe on
right side of picture (arrow). Bricks and pipes increase
with depth. All other pipes covered in suspected ACM.

Mixed soils. Pockets of ‘clean’ sands are-mixed into
the matrix of dark brown to black soils containing coal
ash, chips, and slag.
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TEST PIT LOG

Former Oxford Paper Mill
Metcalf & Eddy Canal Street

Lawrence, Massachusetts
Location/ID: Test PitJ Excavator: ENPRO Services
Date: March 4, 2003 M&E Geologist:  B. Abrahams-Dematte
Coordinates:» See separate figure Total Depth: 15 feet bps

Located east ccntral on the site, east of the Iarge bcnn
-and north of MW-lO

Like all other test pits on site, this pit comams a
multitude of building demolition and the pervasive coal
ash and slag. The first couple of feet in the pit were
predominantly brick, after which a couple of wood
.beams were excavated, a particularly large one was
-found at 8 feet. Coal ash and slag started to appear at 4
feet, the size of the slag increasing with depth. At
approximately 3 fect plastic bags or possible geotextile
were found in the west wall (adjacent the berm) of the
pit. At 15 feet, the soil appeared to possibly be native
fine sand. A foundation was also found on the south
side of the pit at 2 feet below grade.

Typical debris from greater than 4 feet below ground
- suface. Metal, wood, brick, ash, slag, efc...

Foundation wall located 2 feet below ground surface on
south side of pit.

Plastic bags or geotextile material found in sidewall pf ’

pit at 2-3 feet below grade.

P

4

=






METCALF & EDDY SITE LOCATION BORING
30 Harvard Mill Square] Oxford Paper Mill NUMBER
Waltefield, MA 01880 Comer of Canal Street and Marston Street
(781)-246-5200 Lawrence, Massachusetts SB-1/MW-]
'CONTRACTOR: TDS, Inc. DRILLING METHOD: Hollow Stem Auger
DRILLER: Scott Lombard WELL INSTALLED: Yes PAGE
INSPECTOR: William Abrahams-Dernatte SAMPLING METHOD: Split-spoons _
START DATE: 3/10/03 SIZELD.: 2Inch - 102
FINISH DATE: 3/10/03 TOTAL DEPTH: 24 fi. .
‘ " Range | Sample M JPID* | Water | Interval| - " | Stratigraphic -
Depth { No. () | Blows | (ft) | (ppm) | Table | (ft) Sample D Dnnjption Description
00t or L2221 02 | = ' 0008 [Void -~ = - | R
1.0 - ' 0:8-1.0  |Dark br iwn, SANDY LOAM, tnoe fm. “FILLTO .
5 _ 1020 |Void- ] ~1sFT
2 s e 4 e ° u.m.o Brown-black, LOAMY SAND, mue coal '
- _ 5 . : _ |ehip, mcoallsh,loose,dgy
3.0 *5 30-34 |Void
5 3437 [Fallin.- _
3 | s -1 161 o 3:7-5.0 |Brown-black, LOAMY FINESAND, fisle- |
6 - [trace pebble, trace coal ash, loose, dry. :
5.0 7 50-6.0 |Void
10 6.0-7.0 |Brown, FINE SAND, trace silt, brick, Joose
4 | 57 8 10 0 __ {slightly moist.
6 7.0-7.6 |Void
7.0 3 7.69.0 |BrowwBlack, LOAMY FINE SAND, trace
' X ~__lcoal chips, loose, slightly moist
s 79 3 14 0 9.0-9.8 |Same As 7.6-9.0 feet.
3 : 9.8-11,0 {Brown and tan, FINE SAND, locse, dry.
9.0 - 5 _ 11.0-11.4Fall in.
3 : 11.4-13.0{Dark brown, FINE SAND, stightly firm,
6 | om 3 20 | o very slightly moist & dry.
3 13.0-13.3[Void
11.0 3 §3.3-15.0{Black/Brown, FINE SAND, very slightly
2 ist to dry. Color becomes light brown N
7 lupb—3—4 20| o a4t
4 15.0-16.2{Brown, FINE SAND, vuyshginlymmﬁ
"13.0 s Tto dry. '
' 4 16.2-17.0|Grey, FINE SAND, very slightly moist to ..
g | 1315 4 17 0'5 | dry. Upper edges of capillary fringe. ' v
4 17.0-17.2{Void
15.0 5 17.2-18.0{Grey, FINE SAND, wet. NATIVE?
5 Driller having trouble, augered to 18 feet TO DEPTH
o | 1547 }—21 20 | o [V and sampled.
i ] 8 able
170 10 ~16.5"
5
180 10 | 17-19 6 L 0
A

*PID calitrated with isobutylene. To read as benzene, multiply by 0.6 *5 = Driller failed to keep count. Split-spoon went in readily.



METCALF & EDDY | SITE LOCATION BORING

30 Harvard Mill Square Oxford Paper Mill NUMBER

Wakefield, MA 01880 Comer of Canal Street and Marston Street

(781)-246-5200 Lawrence, Massachusetts SB-1/MW-1

CONTRACTOR: TDS, Inc. DRILLING METHOD Hollow Stem Anger

DRILLER: Scott Lombard WELL INSTALLED: Yes - PAGE

INSPECTOR: William Abrahams-Dematte SAMPLING METHOD: Split-spoons :
START DATE: 3/10/03 SIZE ID.: 2Inch 7 ’ 20f2

FINISH DATE: - - 3/10/03 * . TOTAL DEPTH: 24 ft.

_ Range | Sample PRecovcr’ﬂ PID* | Water | Interval| - ) . | straggraphic
_Depth | 'No, |. (1) .} Blows [UAN m_‘_'ﬁbk (fty |- ) Sm&bueﬁpﬁoﬂ B | Description
18.0 N R I 2 - - |18.0-18.8]Void : NATIVE

i s -2 12 0 18.8-19.2|Same As 17.2-18.0 feet. :
: .20 . 19.2-20. Dut_mMEDl’lMSANDMGRAVH-,
200 .19 20.0-20.8[ Void :
- 17 20.8-22.0{Dark grey, FNESAN‘DTOGRAVEL.
12 | 2022 118 12 | s __loose, wer, brackish odor.
. _ 10 22.0-23.){Same As 20.8-22.0 fect _ H
220 27 23.1-24.0{Light grey, FINE SAND, little-trace silt,
20 slightly firm.
13 | 2224 :: 20 ns
24.0 38 J’

End of Boring

S W W M I M EE Gy N M mEE  Sun

*PID ezlibrated with isobutylenc. To read as benzene, multiply by 0.6 5 = Driller failed to keep count. Split-spoon went in readily.

A

{



METCALF & EDDY SITE LOCATION . BORING
30 Harvard Mill Square] Oxford Paper Mill NUMBER
Wakefield, MA 01880 Corner of Canal Street and Marston Street
(781)-246-5200 Lawrence, Massachusetts ' SB-2
CONTRACTOR: TDS, Inc. DRILLING METHOD: Hollow Stem Auger .
DRILLER: Scott Lombard WELL INSTALLED: No PAGE
INSPECTOR: William Abrahams-Dematte SAMPLING METHOD: Split-spoons
START DATE: 3/1103 "SIZELD.:: 2Inch’ 1of1
 FINISHDATE: . 3/11/03 TOTAL DEPTH: 15 &,
S Range | Sample wrm- Water | Interval]’ i Stratigraphlc
‘Depth | No. | ¢f) | Blows | (i) | (ppm) | Table | (1t) " Sample Description Description
0.0 T 14 ' ' . 10005 Ivoid R £
{ 1.0 ! i i 95 " ibs-o.'z Ice, wood, gravel, FILLT)
B 8.1 J0.7:1.0_|Brown, FINE SANDY.LOAM, 70083, locse. | ~ISFT.: | -
" 3. 4 P 1.020 [Void . :
7 - 2.024 [Same As 0.7-1.0 plus trace coal.
3.0 3 - 12.4-3.0 |Ycllow-brown, MEDIUM SAND, some fine
: . 13 sand, white specs - ACM?
3 e BB o] o 3.039 |Void g #
: 9 S i 3.945 ([Same As 2.4-3.0 plus trace gravel wood, - | -
5.0 8 coal slag/chip, dry.
13 4550 |BRICK
4 57 28 13 ns
25 5.0-5.7 |Void
7.0 18 5.7-7.0 _|BRICK, litle to trace brown, fine sand, dry. |
| 22 7.0-7.6 |Void - - :
P 7.9 19 14 ns 7.6-8.1 |Brown-dark brown, FINE-MEDI{UM SAND
A - 17 : . fmce silt, loose, dry.
9.0 : 14 8.1-8.6 |BRICK :
B T 18690 |Same As 7.6-8.1 feet
p .5-1'1 VRN R o 9.098 |void v
15 . : 9.8-10.1' {BRICK and GRANITE STONE.
11.0 12 10.1-10.3{Brown/black, FINE SAND, and STONE
12 CHIPS )
I RTNTR L L Y '|103-105[BRICK o
. - -1 _ 10.5-1). Ycllow-m MEDIUM SAND, ittle to trace
130 - ) - [grave] and brick. .
‘ 82 \Water [11.0-11.3{Void
s |isas 1224 o . fe {113-11.8fSame As 105110 fost, Y-
9 ~1g plus, very stightly moist
15.0 1 11.8-13.0{Refusal. EOB
illary |13.0-14.3|Void 156
fringe. 14.3-14.8Same As 11.3-11.8
_ 14.8-15.0{ Concrete with quartz.

*PID calibrated with isobutylene. To read as benzene, multiply by 0.6.



METCALF & EDDY SITE LOCATION BORING |
30 Harvard Mill Square{ Oxford Paper Mill NUMBER
Wakefield, MA 01880 Comer of Canal Street and Marston Street
7813-246-5200 Lawrence, Massachusetts SB-3/MW-3
CONTRACTOR: TDS, Inc. DRILLING METHOD: Hollow Stem Auger
DRILLER: Scott Lombard WELL INSTALLED: Yes PAGE
- INSPECTOR: William Abrahams-Dematte SAMPLING METHOD: Split-spoons
START DATE: 3/10/03 SIZELD.: 2Inch ' 1of2
FINISHDATE:. . .. 31003 TOTALDEPTH: 22f.
' [ Range Snmplqw PID* | Water | Interval| . . Stratigraphic
Depth | No. | (n) | Blows | () | (ppm) | Table [ (m) Sample Description ' Deserlptien
K o1 17| 4 w | josos BRICKI.ndFNESANDusiH.Ioou.dry R
1.0 - : 1 2 |01 -[0.5-1.0 {BRICK FILTO
: T 1.0-1.6 ‘|Void * S L} ~ISFL
-2 1 s i; 14 o _l.6_-2.0. BMFNESAND.WWmm
30 . 14
. 4 _
3 | 35 |—2— o5 | o 3.04. L 2
7 4.1-5.0 |Brown/gréy-brown, BRICK and FINEwo- | °
- 5.0 4 MEDIUM sand, loose, dry.
6 5065 |Void -
‘ 57 7 05 s 6.5-2.0 |BRICK
5 7.0-84 |Void
7.0 7 8.4-90 |[Brown, FINE SAND, BRICK, COAL ASH, |-
: o 7 .| * |COALSLAG, mwm ’
s | 79 5 06 o 90-10.2]Avm
A 5 _ 10.2-10.7]Tan, FINE to MEDIUM SAND, little brick,
90 s o trace glass and roo*=. loose, v. s). Moist.
. .4 4 1 - [19.7-11.0/Grey, FINE 1o ME SIUM SAD, listle brick,
6 | om 4 08 | © o floose. -
. 6 11.0-11.8|Void
11.0 7 11.8-12.2}Grey-brown, FINE to MEDIUM SAND, little
s slaty stone, brick, concrete, loose, dry.
C7 s b3 12 o- 12.2-12:5|Light tan, MEDIUM SAND; loose, dry.
i 4 , 12.5-13.0{Light brown, FINE to MEDJUM SAND, -
13.0 3 . : loosc,dly
) 3 - | Water [13.0-13.6{Void - '
& | 135 2 14 | o | Table 13613 Yellow-brown, FINE to MEDIUM SAND,
, 2 ~14.3' litste coal chip, loose, dry.
15.0 5 13.9-14.2|Brown, FINE SAND, sl. finm, v. s). moist.
17 \ 14.2-15.0{Grey-brown, FINE SAND, tr. roots, sl. Fim, Y
9 15-17 n 1.0 0 trace biack spots, wet, mottied atdgg@. _ NA'ITV'_E?
B I 23 {1 © - H15:0-16.0{Void TODEPTH
1720- | 24, . .~ ]16.0-16.4|Grey-brown, FINE SAND '
: "25 ' |16.4-16.7|Grey-brown, MEDIUM SAND and GRAVEL.
10 17-19 100 for O 05 0 16.7-17.00GRAVEL, litile coarse sand.
: - s - L - - 117-17.5 |Dark brown-black, MEDIUMSANDand
19.0 RE - 1 GRAVEL, refusal.

*PID calibrated with isobutylene. To read as benzene, multiply by 0.6 *5 = Driller failed to keep count. Split-spoon went in readily.

. . . . , .



IMETCALF & EDDY

SITE LOCATION BORING
30 Harvard Mill Square Oxford Paper Mill NUMBER
Wakefield, MA 01880 Comer of Canal Street and Marston Street
(781)-246-5200 Lawrence, Massachusetts SB-3/MW-3
CONTRACTOR: TDS, Inc. DRILLING METHOD: Hollow Stem Augcr -
DRILLER: Scott Lombard WELL INSTALLED: Yes PAGE
INSPECTOR: William Abrahams-Dematte SAMPLING METHOD: Spht-swons ' ' _
START DATE: 3/10/03 " SIZELD.: 2Inch " 20f2
FINISH DATE: ~ 3/10/03 . . TOTALDEPTH: 22 ft. - 2
1 Range | Sample_ M PID* | Water | Interval i e ... - |Stratigraphic
Depth | No. | (f) | Blows | (i) | (ppm) | Table{ () |~ ~  Samiple Deseription * - Description
190 1 - - . | [199-22.0/ARer refusal a1 17.5 fect, theugers were - | NATIVE
- i | ear - s m ' admedmlhlbcmmnonofsamplmg T
. .o - - o 19-21] feet Howevu',d\emgc:s .
21.9 ) cocountereds gravellyfrock horizon.
- Adocmonmundcmgongmlozzfeu .
20 | e and set the well.
12 {2122 ns s + EoB
' 2A

l-

Ir

*PID calibrated with isobutylenc. To resd as benzene, multiply by 0.6



METCALF & EDDY SITE LOCATION : BOPJNG
30 Harvard Mill Square Oxford Paper Mill NUMBER
Wakefield, MA 01880 Comer of Canal Street and Marston Street
(781)-246-5200 Lawrence, Massachusetts SB-4
CONTRACTOR: TDS, Inc. _DRILLING METHOD:. Hollow Stem Auger
DRILLER: Scott Lombard WELL INSTALLED: No PAGE
INSPECTOR: William Abrahams-Dematte- SAMPLING METHOD: Split-spoons o
START DATE: 3N703 SIZELD.: 2Inch -1ofl
FINISH DATE: 3/17/03 \ _.TOTAL DEPTH: .17 &.
- | Range | Sample M PID* | Water | Interval R L Stratigraphic
Depth | No. | (i) | Blows | () m) | Table | (1) Sample Description Deseription
100y o L 38 io | ms ||0-0-02" [Brown, FINE SANDY LOAM. . N
1.0 st .42 ] - 0.2-0.4 [BRICK and CONCRETE — " 'FILL TO
20 10.4-1.0° |Tan, FNE-MEDNM SAND, Im!ctntrm " ~17FT. -
2 | 13 |2 16 | 21 | orick 2nd pravel.
- . 26 T 1.0-14 {void - R
.30 B 1420 [Brown, FINE SAND, litile medium to coarse
18 ' ﬂsand, trace pebble and concrete. 1
3 35 2 | . . 2030 | BRICK, litte to trace tan, modium sand and |
120 for 3 brown fine to medium sand, coal ash/chip/shag | *
5.0 - 3.04.5 ]Void
4 4.5-5.0 |Brown; FINE SAND, Joose, brick 4.7-5.0 ft
s | sg 2 o5 | 24 Refusal [First attempt refused at 5.0 foet. '
_ 6 5.0-6.5 {Void
7.0 6. -us_;s-q.o |MIEX: brick, concrete, brown fine sand, trace
5 coal ash at depth. Fine sand nearer top.
5 79 3 0.4 ns 7086 |Void
> . 3 3.6-9.0 _ Brown, FINE SAND, little mlnoemedmm
9.0 5 . ' Lmd.mem:s:agwuh
24 9.0-16 |Void
6 911 10 0.9 4;4 10. ITIO mcy—omwn.FlNESAND somepom'bly
8 woody substance and concrete, loose, dry.
11.0 8 10.4-11.0{Weathered CONCRETE, trace grey medium
8 sand, dry.
7 [ nas 12 14 | a0 11.0-13.6/Void
) 4. : na-nsamwn.rms-oomsmn lncegnvd,
13.0 6 and brick, dry.
3 . 11.8-12.2|Grey, MEDIUM SAND, 1m1eﬁmmd.m
8 | 13as p—3 20 | 47 gravel, dry. L
5 122-12:5|Red-tan, FINE-MEDIUM SAND, trace gravel
15.0 4 12.5-13.0|Dark brown, FINE SAND.
2 13.0-13.4|Green-grey, FINE-MEDIUM SAND, tr. grav.
o | 1507 L8 N 134-lsqumwn-uxk.msm tieotacd ¥
' 6 silt, dry. Suiuéwemhemd HC odor. EOB -
17.0 7 Upper [£5.0-15.7(Void T17R
Edge 115.7-17.0|Black, FINE SAND, lin.'le to trace silt.
Strong weathered HC odor; bottom split-
Tab! spoon become lighter in color and odor -
-7 Ibecomes tess obvious, Top'edge water table.

*PID calibrated with isobutylene. To read as benzene, multiply by 0.6.

!
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METCALF & EDDY SITE LOCATION BORING
30 Harvard Mill Square Oxford Paper Mill NUMBER
Wakefield, MA 01880 Comner of Canal Street and Marston Street
(781)-246-5200 Lawrence, Massachusetts SB-5/MW-§
CONTRACTOR: TDS, Inc. DRILLING METHOD: Hollow Stem Auger
DRILLER: Scott Lombard WELL INSTALLED: Yes PAGE
INSPECTOR: William Abrahams-Dematte SAMPLING METHOD: Spht-
START DATE: 3/14/03 ' SIZELD.: 2Inch 1of2
__FINISH DATE: . 3/14/03 TOTAL DEPTH: 24 f. o
- Range | Sample [Recovery] PID* | Water | Intérvat . Stratigraphic| -
Depth | No. | (ft) | Blows | (ft) m) | Table ! () Sample Description Description
0.0 r| e 20 | o | 0.0-0.4 |White/grey, lmeorcochsh.lracebm\wr o
1.0 L. ﬁnemldyloam.mm. CFALTO - |
: - - 100+ for 27 o INC .Ho.a-o.s BRICK ~ISFT.:
2 | 1a - 015 | ms 0:8-1.0 Bmwn.FlNESAND trace Jebble.
R - .. T[2.0-1.15 [Same A 0.8-1.0 .
3.0 - 1.15-3.0 IBRICK. Refusal met, halt drilling move 5 R
13 3.042 [Void ' -
3 3.5 7 03 0 . [4245 |BRICK and Brown FINE SAND. .
7 "14.54.7 [Black, FINE-MEDIUM SAND texture-coal? *
50 21 4749 |BRICK
23 4.9-50 |Same As4.5-4.7 feer.
. 57 8 06 0 5.0-64 [Void
_ 8 6.4-6.6 |Red-brown, FINE SAND, moist, fall in.
1.0 11 6.6-7.0 |Same As 4.9-5.0 feet, plus trace yellow
43 ] !  {medivm sand, dry.
5 79 Lo 16l o 7.0-74 |Void .
Lt i3 - 7.4-1.7 Red-black, with yenow spots, FINE SAND,
9.0 12 trpce coal chips.
33 o 7.7-84 |Tan, COARSE SAND 1o FINE GRAVEL.
6 lon =21 1 o 18.4-90 |Black/orange (motiled) FINE to MEDIUM-
: ' - 65 COARSE SAND, trace coal chips and shig,
11.0 - maist - likely perched water table,
120 17 9.0-9.9 |Void
7 s (=12 04 0 9.9-10.0 {Black, (¢oal) sandy textured soil with brick.
_ 13 , _[r0.0-10. Smm&+9orm.imbiuk(mu)md. !
-14.0 . 8 "\ |10.5-1 L.OJCONCRETE
: 4 ] 11.0-12.0] AUGERED THROUGH R.EFUSAL.
8 | 13-is 2 1.9 0 12.0-13. 3‘“"" W
2 Tably, [13.6-14.0{0range, FINE to MEDIUM SAND, little to
16.0 3 ~14. trace gravel (granite composition).
4 14.0-14.1}Void q}
o | 1507 4 20 0 14.1-15.0Brown/grey/black, FINE SAND, sL. moist s
- i N - 150-16 Greymssnmmson,rmssmﬁ Native?
"18.0 "6 verymoist. . " To Depth
i 16.0-18.0{Browm-green 1o black-green, FINE SAND '
10 | 1719 2 20 | 25 lite silt _ _ . l
N I 18.0-20.0{Green-brown, FINE SAND, linle-irace silt, .
200 v - 2 wet, marshy odor.

"

*PID calibrated with isobutylene. To read as benzene, multply by 0.6.




METCALF & EDDY SITE LOCATION BORING
30 Harvard Mill Square Oxford Paper Mill. NUMBER
Wakefield, MA 01880 Comer of Canal Street and Marston Street

(781)-246-5200 Lawrence, Massachusetis SB-5/MW-5
CONTRACTOR: TDS, Inc. DRILLING METHOD: Hollow Stem Auger

DRILLER: ScottLombard WELL INSTALLED: Yes PAGE
INSPECTOR: William Abrahams-Dematte SAMPLING METHOD: Split-spoons T
START DATE: 3n4/03 | SIZELD. 2Inch Zof2
FINISHDATE: = 3/1403 = TOTALDEPTH: 24ft '

"1 | Renge | Sample w PID* | Water | Interval| " | Stratigraphic
Depth | No. (° (ft) | Biows [({3] m) | Tsble | &) I Sample Description " |. Description
Xk B O T ' ~ {20.0-20.5{Void _ - o NATIVE

Pl s I s 1 ee. ] 20.5-22.01Dark brown, FINE SAND, kitde s, wace :

o 16 pebble, wet (center 0.5 fL. saturated), trace

20 | - |- 30 . clayatdepth. .

' o 37 [220-23.40Void . . ' .

2 o2 =3 1 o6 13 23.4-24. brown-black, COARSE SAND to
I L GRAVEL, saturated. Littje to trace fine sand !
24.0 - - 39 - stiop. ° : . 4 -
End of Boring
24 Fect

. -
- . . .
: o

*PID calibrated with #cbutylene. To read as benzeire, multiply by 0.6.

m:



METCALF & EDDY SITE LOCATION 4 BORING
30 Harvard Mill Square Oxford Paper Mill NUMBER
Wakefield, MA 01880 Cormner of Canal Street and Marston Strect
(781)-246-5200 Lawrence, Massachuselts SB-6/MW-6
CONTRACTOR: TDS, Inc. DPRILLING METHOD: Hollow Stem Augcr
DRILLER: Scott Lombard WELL INSTALLED: Yes PAGE
INSPECTOR: William Abrahams-Dematte SAMPLING METHOD: Spht-spoons
START DATE: 3/13/03 SIZEiD.: 2Inch ' lof2
. FINISH DATE: . 3/13/03 . TOTAL DEPTH: 22 ft. o
. | . | Range | Sample Reco PID* | Water | Interval § o . Stratigraphic
Depth | No. | (i) | Blows | () | ppw) | Tabte | (1) Sample Description Deseription
0.0 ; o L2 b o1 | vas’ |p0-04 - |voia. o
1.0 : ’ ) . 0.4-1.0 Brown, FINE SANDY'LOAM and BRICK. FILL TO
SR R . S22 |Void ~15-16 FT.
2 3 33 08 o 2224 Same{\so.ll-l.l) Yy
. A 37 2426 [BRICK - . )
30 . 39 2.6-3.0 |Brown, FINE SAND, Little medium sand and
- 13 vel, dense, dry. '
3 3.5 8 06 0 3.0-3.6 |BRICK, liutle fine sand, brown. .
8 3.6-5.0 |Refusal a1 concrete floor. B
5.0 10 Refusal |First atternpt refused at 3.6 feet.
5 5.0-6.7 |Void .
p 57 1 03 s 6.7-7.0 Red-bn_m, FINE SAND, trace silt and brick
2 coal chips and asbestos found at depth.
70 2 Refusal jSecond attempt refused at 7.0 fect.
' 9 ¢ [7.0-7.4 |Brown-dark brown, FINE SAND, liude sik, '
p 19 10 02 'l ns " | - lasbestos, brick, wet. B
. 100+ - . 7.4-9:0 |Refusal at concrete floor.
9.0 C - Refusal [Third attempt refused at 7.5 feet
100 [ . . u Auger - |Fourth attempt augured 8.5-10 féet through N
' ‘ 6. 'u-».-:z n | 0.5 - 1 - wmﬂoor. B@mmw.o&a
: i6 10.0-11.8{void - - S
12.0 14 1 l.5-l2.0*0rcy~brm’vn. FINE to COARSE SAND,
3 limmva. brick, dry.
' 7 | 124 1 ol ms 12.0-14.0{NQ RECOVERY.
‘ . 1 . 14.0-15.0 Bmwn. FINE SAND, very slightly moist.
140 2 Water [15.0-16.0 Bmwu-grey FINE SAND, moist, very wet
.2 - Table |~ {from 15.6-16.0.
8 | a6 |—1—] 20 | .0 | "1¥]e0-165|Void : _
2 16.5-16.8/Brown, FINE SAND, trace silt, wet to moist.
16.0 1 16.8-17.6/Green-grey, FINE SAND, saturated.
1 17.6-17.8|Grey, FINE SAND, wet. v
o s l——1 15| o 17.8-18.0{Black, FINE-MEDIUM SAND, lintepea |~ NATIVE
o ) -5 ' - . ) vel, marshy odor, wet: -| TODEFTH
18.0 1 18.0-18.6{Void . o
19 18.6-18.8|Black, FINE SAND, wet.
10 | 1820 20 14 0 18.8-20.0{Black, VERY COARSE SAND and
. . 26 ANGULAR GRAVEL, slight marshy odor,
200 o 33 loose, saturated.

.
-

*PID calibrated with isobutylene. To read as benzene, multiply by 0.6.
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METCALF & EDDY SITE LOCATION BORING
30 Harvard Mill Square Oxford Paper Mill NUMBER
Wakeficld, MA 01880 Comer of Canal Street and Marston Street
(781)-246-5200 Lawrence, Massachusetts SB-6/MW-6
CONTRACTOR: TDS, Inc. DRILLING METHOD: Hollow Stem Auger
DRILLER: Scott Lombard WELL INSTALLED: Yes - PAGE
INSPECTOR: William Abrahams-Dematte ' SAMPLING METHOD: Split-spoons’ T

; START DATE: . 313/03 ... SIZELD. 2Iach 20f2
FINISH DATE: © 313403 - .. TOTAL DEPTH: 22 ft.

Range | Sample PID* | Water | Interval] -~ _ Stratigraphic
| Depth | No. | (@) | Blows | () | (ppo) | Table | ¢fr) .Samiple Description Deseription -
L2200 | 1 bl o [00209veia o T | NaTvES
ol e S i e 20.9-22.0fSame As 18.8-20.0 feét, plos brownish-grey | 1

27 coloration at depth. : :
20 .3 i o
T ' EOB -
221

NN WS BN NS IR BN BN BN NS NN NN WE e

*PID calibrated with fobutylene. To read as benzene, multiply by 0.6. °



, .

METCALF & EDDY SITE LOCATION BORING
30 Harvard Mill Square Oxford Paper Mill NUMBER
Wakeficld, MA 01880 Comer of Canal Street and Marston Street
(781)-246-5200 Lawrence, Massachusetts SB-7
CONTRACTOR: TDS, Inc. DRILLING METHOD: Hollow Stem Auger
DRILLER: Scott Lombard WELL INSTALLED: No PAGE
INSPECTOR: William Abrahams-Dematte SAMPLING METHOD: Split-spoons _
START DATE: 3/13/03 'SIZELD: 2Inch ' lofl
FINISH DATE: - 3/14/03 TOTAL DEPTH: 9.5 fi. .
' Range | Ssmpie [Recoveryl PID* | Water |Interval o Stratigraphic
Depth | No. | (fit) | Blows | (ft) | (ppw) | Table | (ft) __Ssmple Description Description
Wt e 2o | | 008 e S S
. 1.0 N S 46 0.1-0.6 |BRICK sind COAL ASH . - FILLTO
29 0.61.0 |BRICK - S [X7 2 AN
" '3 15 i 0 10-18 Veid o
.13 _ o . {1836 daqu, CONCRETE, COAL CHIPS, and
30 18 2.4-3.0 ' fbrown FINE SANDY LOAM.
9 13.046 |Void : :
37 3s n 04 0 4.6-49 . [BRICK and COAL ASH }
14 4.9-50 |Red-brown, FINE SAND, loose, dry. !
5.0 15 | an-s.v Void
s 6.7-7.0 |BRICK and WOOD.
4 57 25 03 s 7.0-83 [Void
4 83-90 |YELLOW BRICK (rather than the typical
7.0 4 red brick) snd CONCRETE, trace wood,
' 8 Iliule 1o trace fine to medium sand.
s | 79 8 07 s 1 Refusal [First attempt refused at 9.0 ft.
_ 10 ) 9.0-95 [CONCRETE ¥
9.0 -7 . /Wé 9.5-11.0 {Refusal. _ _ o EOB
: 13 Table |Refusal |Second sttempt refused at 9.5 £+ 95
6 { o1t 2 1 o5 | ws [7° - .
~ |A third attempt was made 3/17/03, but met
11.0

refusal at 9.0 feet too (on concrete flcor).

1
1
1
1
i
I-,
1
.
i
k|
'
}
!
!
I
:
I
I
i

*PID calibrated with isobutylenc. To read as benzene, multiply by 0.6.



METCALF & EDDY SITE LOCATION BORING
30 Harvard Mili Square Oxford Paper Mill NUMBER
Wakefield, MA 01880 Corner of Canal Street and Marston Street
(781)-246-5200 Lawrence, Massachusetts SB-38
CONTRACTOR: TDS, Inc. DRILLING METHOD: Hollow Stem Auger )
DRILLER: Scott Lombard WELL INSTALLED: No - PAGE
INSPECTOR: Wiiliam Abrahams-Dematte SAMPLING METHOD: Split-spoons
START DATE: 3/11/03 ' SIZELD.: 2Inch ’ 1of1
FINISH DATE: 3/11/03 TOTAL DEPTH: 9.5 fi.
) Range | Ssmple [Recovery] PID* | Water | Interval| - Co Stratigraphic
Depth [ No. | () | Blows | (ft) pm) | Table | (i) Sample Description . Description
0.0 - 6 . 0.0-04 |Void R : - o
| 0-1 . 06 | =ns . : - :
1.0 6 1 - 0.40.6 |Vegetation S “ILL TO
- 7 0.6-1.0 _|Brown, FINE SANDY LOAM, linle brick. | 95 FT.
2 i3 ACTI P 1024 |Void . o o '
. 7 . 2430 |Brownbrown-grey, FINE SAND, trace silt,
3.0 14  jcoal ash, and sfag. .
7 ) 3.0-46 {Void -
A 8 04 | s * |4.6-5.0 |Brown, FINE SAND, Grey CONCRETE, .
S 1 Hmd Yellow BRICK, with white grains of
5.0 9 unknown material, trace wood.
10 5.0-58 |void -
4 5.7 37 12 ns 5.?-1.0 BRICK, some coal ash/chips/slag, trace
20 wood, loose, dry.
7.0 23 7.0:8.0. |Void _ _
. 8.0-9.0 |BRICK and CONCRETE, trace soil.
s 7.9 T s Refusal_|First attempt refuscd at 9.0 . ‘
- . , Refusal |Second attempt refused at 3.5 f1. - v
9.0 B . f/49.0-9.4 ﬂnmcx e 'EOB
P Table [9.4-11.¢ JRefusal : 95K
6 | on 04 s | 795 |Refusal |Third attempt refused a1 9.5 i ' '
11.0

e N S N ) N B B NE B e T B .

*PID calibrated with isobutylene. To read as benzene, multiply by 0.6. ® Driller did not take counts for this split spoon.

Ll



METCALF & EDDY SITE LOCATION BORING
30 Harvard Mill Square Oxford Paper Mill NUMBER
Wakefield, MA 01880 Comner of Canal Street and Marston Strcet :
(781)-246-5200 ¢ {Lawrence, Massachusetts SB-9
CONTRACTOR: TDS, Inc. DRILLING METHOD: Hollow Stem Auger
DRILLER: Scott Lombard WELL INSTALLED: No PAGE
INSPECTOR: William Abrahams-Dematte SAMPLING METHOD: Spht-spoons
START DATE: 3/11/03 ' SIZELD.: 2Inch lofl’
FINISH DATE: 312003 o TOTAL DEP’IH_. 151t
. Range | Sample [Recovery PID* .| Water | Interval _ : _ Stratigraphic
Depth | No. | (i) | Blows | (1) | (ppm) | Table | (fr) Sample Dcmi;im Description
Eodl P 'Y 6 06 (. m 0.0-04 Void ' L
1.0 8 : lo.4-1.0 Bma(.ndwm;agﬂ.m FILL TO
52 1.0-1.6 - |Void - ] 15FT
2 |13 26, - 1.6-3.0 |BRICK, trace soil and coal chips. Brown, '
. 18 - - “ﬁmsmd,u-acesﬂmicpm ' '
30 - 48 3.0-4.} [Void - .
_ 17 " 141-5.0 [Same As 1.6-3.0 feet.
A R T 09 | s / 5.0-5.7. [Void ,
. 1 19 . - 5.1-5.9 |Faliin :
5.0 14 5.9-62 |BRICK and Brown FINE SAND, trace silL.
12 6.2-6.6 |BRICK -
s 57 15 3 . 6.6-7.0 |BRICK and CONCRETE, trace soil.
15 7.08.1 {Void
7.0 32 8.1-8.4 [Tan, MEDIUM SAND, GRAVEL, BRICK.
1 12 $.4-9.0 |RED BRICK.
P 1.9 9 09 s Refusal [First attempt refused at 9.0 A
o 15- . Refusal Seoondmmpiwfusedaﬂﬁ.
2.0 18 / 9.0-10.4 {Void -
4 ) " 10.4-11.0Brown-yell w, 7 "IN‘E"\ND trace gravel,
6 | o0 4 06 | 32 | brick at depth. -
' 3 - / 11.0-13.0Brown-yellow, FINE to MEDIUM SAND,
11.0 8 loosc to slightly firm, small mottles at depth,
5 jdry.
7 Uit 5 20 | 62 13.0-13.8}Void -
_ i 6 : 13.8-15 Brovm-ycllow, FINESAND fittle to trace
13.0 6° ater medium sand, trace brick, trace coal chip st
"7 Table + [top of split-spoon, loose, dry..
6 . 7 ’ . . : v
8 | 1815 12 47 .
6 EOB
15.0 9 158
1
Ly

*PID calibrated with isobutylenc. To read as benzene, multiply by 0.6.



METCALF & EDDY
30 Harvard Mill Square
Wakefield, MA 01880
{781)-246-5200

CONTRACTOR: TDS, Inc.
DRILLER: Scott Lombard

INSPECTOR: William Abrahams-Dematte
START DATE: '

3/12/03°

3/12/03

Comer of Canal

SITE LOCATION
Oxford Paper Mill

La\im:x_lcc. Massachusetts

Street and Marston Street

DRILLING METHOD: Hollow Stem Auger
" WELL INSTALLED: Yes

. SAMPLING METHOD: Split-spoons

BORING
NUMBER

SB-10/MW-10

SIZELD.: 2Inch
TO_T@_.L DEPTH: 17 £t

PAGE

1of1 -

FINISH DATE:

1 veptn | Ne.

Range
()

(fL)

r

PID* .| Water

Table | ({ft)

Interval _

Sample Deseription

Stratigraphic

- 0.0 1

01

_ppm)

_|o-0-02
0.2-0.7

1.0

3.0

10 |

s NG oo

Ice - . . . .
BRICK and FINE.SANDY L( AM, dry.
Brown, FINE SAND, trace silt and medium
sand, little brick, loose, dry. )

FILL TO
~17FT.

- {ue20
[2.0-30 |

Void . .
BRICK and CONCRETE. |

50

3.5

0.5

J3.045
4.5-4.7
4.7.5.0

Void |

Brown, MEDTUUM SAND and BRICK.
Dark brown, FINE SAND, litile to trace silt
and slag, loose, very slightly moist.

-1

7.0.

1.0

5.0-6.0
Water  [6.0-62.
. |Table

TR Js.z-s.m

90

7.9

10

* 6.9-6.7 "

ns
1T\ FG._'I-GD
6.9-7.0

11.0

?-ll

06

Void .
Yellow-orange, MEDIUM-VERY COARSE
SAND, some pebbles, loose, moist.

to wet.
Pale green, FINE SAND, moisL

Black, FINE SAND, trace silt and coal chips |
Light brown, SANDY SILT, trace clay,'moist:

7.0.80
8082
8.2-8.5-
8.5-9.0

130

11-13

04

Same As 6.2-6.4 fect.

Void S

Dark brown, FINE SAND, trace brick, wet. |
Same As 6.4-6.7 feet, plus lens of black sand.
Same As 6.7-6.9 fect, plus a bed (8.7-8.8 f1)
of black, fine sand, litile silt, trace pea gravel.

9.0-10.4
10.4-10.
10.7-11.

S |

150

1315 |—

. 200

Void - -

Yellow STONE (brick and COARSE SAND.
Black FINE SAND and Green STONE, HC odor

784 |.

17.0

15-17

11.0-12.6{Void . o e
1 12.6-13.0|Black, FINE SAND, little medium sand, and

trace gravel. Very strong HC odor, outside of
split spoon coated in viscous oil.

13.0-14.0
14.0-14.5]

31
o 14.5-15.0

¢

Sludgy oil, mostly liquid, split-spoon coated.
Black, FINE-MEDIUM SAND, oil soaked.
Tan/greenish, FENE-MEDIUM SAND, oil .
coated at édggin contact with split-spoon.

15.0-16.1
16.1-16.3

Black oily sludge, mostly liguidy; like 13-14' |

Black FINE SAND and GRAVEL.

16.3-16.8{Gray-black, FINE SAND, eily. -

. .

*PID calibrated with isobutylene. To read as berzene, multiply by 0.6.

16.8-17.0|Tan, FINB-VC SAND, little gravel, not oily:
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MONITORING WELL INSTALLATION LOG

PROJECT: JOB NO. TWELL NO.
Oxflord Paper Mill, Lawrence, MA 200299-1-2 MW-1
DRILLING CONTRACTOR: JCOORDINATES:
TDS, Inc.
BEGUN: GEOLOGIST: ' WATER LEVEL ‘
371072003 William Abrahams-Dematte (DepthvElev.)
FINISHED: DRILLER: Depth to water 14.15 FT on
3162003 Scott Lombard 32603
: DEPTHBGS | ELEV.(FT)
HEIGHT AGS [NGVD DATUM
' TOP OF STEEL CASING, r
* TOP OF PVC RISER TR 1.76'
S SURFACE CASING: ’
. DlA:S? | -
GENERALIZED- GROUND SURFACE o
' GEOLOGIC LOG S , ]
-$EE BORING LOGS - o )
BOTTOM OF PROTECTIVE PIPE 3 '
PVC RISER CASING:
SCH.: 40
DIAM.: 2-in.
: BACKFILL TYPE: mative, sand, coens
___ _ _ _TOPOFANNULARSEAL 10
1P ETT LERPACK L iz
TOP OF WELL SCREEN 134
L PVC SCREEN:
. © OSCH: &
DIAM.: 2-in ’
SLOTSIZE. 9.0)0-in.
- ~ . - .
FILTER PACK
SIZE: 11
1 ' ; Avger * BOTTOM OF SCREEN, B4
METHOD DEVELOPED: Overpump e BOTTOM OF HOLE 24
-
L)
TIME DEVELOPED: 1 how {DIAM.) ) M‘E
. 7 ', . . - .




MONITORING WELL INSTALLATION LOG

PROJECT: JOB NO. WELL NO.
Oxford Paper Mill, Lawrence, MA 200299-1-2 MW-3
DRILLING CONTRACTOR:  [COORDINATES:
TDS, Inc.
|BEGUN: GEOLOGIST: WATER LEVEL
3/10/2003 William Abrahams-Dematte {Depth/Elev.)
FINISHED: DRILLER: Depth to water 13.24 FT on
V1042003 Scott Lombard 32603
| HExGHT AGS [NGVD DA '
TOP OF STEEL CASING z
TOP OF PVC RISER . N AR
DIA: S . !
TYPE: Sed
GENERALIZED  Gociiitugs GROUND SURFACE o .
GEOLOGIC LOG - ' . ;
BOTTOM OF PROTECTIVE 3 _
PVC RISER CASING:
SCH.: 40
DIAM.: 24n
) BACKFILL TYPE: mafive, sand, cemment *
....... TOP OF ANN\M SEAL g .
TOP OF FILTER PACK 10
TOP OF WELL SCREEN 126
SCH.: 40
DIAM.: 2-in.
: SLOT SIZE: 0.0)0in.
FILTER PACK
TYPE: morie sand
SIZE: 81
Hﬁmmnbnn.un . Hollow Stem o i R B
' © Avger BOTTOM OF SCREEN _ 26"
METHOD DEVELOPED: Overpamp BOTTOM OF HOLE 28
-
TIME DEVELOPED: 0.6 bour (DIAM) : M:E .




MONITORING WELL INSTALLATION LOG

JOB NO. WELL NO.
Oxtord Paper Mill, Lawrence, MA 200299-1-2 MW-s5

DRILLING CONTRACTOR: COORDINATES:

PROJECT:

TDS, Inc.
‘ GEOLOGIST: " WATER LEVEL
3/1472003

 William Abrahams-Dematte (DepthvElev.)
I FINISHED: DRILLER;

BEGUN:

Depth to wates 16.71 FT on
31472003 - v Scott Lombard 2603 -

‘ ’ ' DEPTHEGS | ELEV.(FD)
HEIGHT AGS {NGVD DATUM
. " . .‘Fr)‘.' . .

23
2y

iy

27

7

13.6'

236
236




MONITORING WELL INSTALLATION LOG

+

TIME DEVELOPED:  1.75 boag®

PROJECT. OB NO. WELL NO.
_ Oxford Paper Mill, Lawrence, MA 200299-1-2 MW-6
ORILLING CONTRACTOR: COORDINATES:
. TDS, Inc.
BEGUN: GEOLOGIST: WATER LEVEL
3/13/2003 William Abrahams-Dernatte (DepihvVEley.)
FINISHED: DRILLER: Depth to water 14.8 FT on
3/13/2003 ' Scott Lombard 32603
) DEPTHBGS | ELEV.(FT)
SEIGHT AGS DAM+
. ey
TOP OF STEEL CASING 19
TOP OF PVC RISER : 1.4
GENERALIZED . ¢ _
GEOLOGIC LOG - .o
.SEE BORING LOGS
10 '
- ¥ |
Concrete Floor: 1012 . '
£ - 3 * llt I
12.6'
SCHL.: 40
B} ' - DIAM.: 2+ -
. . ;.- . SLOTSIZE: 0010-in
FILTER PACK
TYPE: mosie tand
SIZE: #1
|MEYHOD DRILLED: " Hollow Stem . - ' ;
S Auger 'BOFTOM OF SCREEN ‘ne.’ ]
METHOD DEVELOPED: Overpump BOTTOM OF HOLE 226

. (DIAM)}

’ .'wmlﬁuﬂbﬂbﬂmhtp




MONITORING WELL INSTALLATION LOG
PROJECT: JOB NO. ‘ WELL NO.
Oxford Paper Mill, Lawrence, MA 200299-i-2 MW-10
DRILLING CONTRACTOR: COORDINATES:
. TDS, Inc.
BEGUN: ' GEOLOGIST: WATER LEVEL
3N2/2003 William Abrahams-Dematte. _ {DepthVElev.)
FINISHED: DRILLER: Depth to water 12.64 FT on
3122003 Scott 26003
' : " o DEPTHBGS | ELEV.(FT)
HEIGHT AGS {NGVD DATUM
&N
TOP OF STEEL CASING ‘2.6
LT i . . '35‘
ACE CASING: ’ '
. DiAz S
TYPE: Steel '
o
BOTTOM OF FROTECTIVE PIPE T
PVC RISER CASING:
SCH.: 40
DIAM.: 24a.
’ .ot BACKFILL TYPE: masive, sand, cemnent
' TOPOF ANNULARSEAL -y
TOP OF FILTERPACK * ° ¢
TOP OF WELL SCREEN sS4
SCH.: 40
CDaMize
" SLOT SIZE: 0010 T
. Auger- BOTTOM OF SCREEN . 1.9 -
|METHOD DEVELOPED: Overpunp BOTTOM OF HOLE 119
o
TOIME DEVELOPED: 1.5 bow (DIAM): . . . o M:E
#Siopped scveral tines 1o clear PVC shavings : ) " - : =
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" SciLab Job#: 502101479 - Yoo K . Nttt paget T 20 of 3
Client Name: Stone & Webster Engineering Corporation

Table I
Summary of Bulk Asbestos Analysis Results
08134.0500; lLawrence Oxwo_a Mills; Asbestos

SciLlab Client HG Sample Heat Acid Insoluble
Sample Sample# Area Weight Sensitive Soluble Non-Asbestos Asbestos by Asbestos by

# Location (gram) Organic % Inorganic % Inorganic % PLM/DS TEM

14 58-14 -—-- - onen e Amosite PRESENT, NA
Oxford Mills .

15 §8-15 s - - — Chrysotile PRESENT. NA
Oxford Mills ’

16 88-16 —— eomn - - Chrysotile PRESENT. NA
Oxford Mills

17 §S-17 . -ne- e ——— - Chrysotile PRESENT. NA
Oxford Mills

18 S5-18 ———- - - — Amosite PRESENT. NA
Oxford Mills Chrysotile PRESENT. .

19 58-19 - e - - NVA NA
Oxford Mills

20 88-20 - - em . Chrysotile PRESENT. NA
Oxford Mills N

21 §S-21 ne- - - — NVA NA
Oxford Mills

22 8822 — anan -- ame Amosite PRESENT. NA
Oxford Mills . Chrysotile PRESENT.

See Reporting notes on last page
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Scil.ab Jobit: 503081238

Client Name: Stone & Webster Bngincering Corporation

Table (

Summary of Bulk Asbestos ,Pg_ua_m Results

SciLab Client HG Sample

Sample Sample# Area Welght
# Location {gram)
12 8S-35 —

Oxford Paper Mill - North Area

Heat
Sensitive
Crganic %

Acld
Soluble
Inorganic %

———

608134,0500; Lawrence - Oxford Paper Mill

" Insgoluble
Nan-Asbestos
Inorganic %

Ashestos by
PLM/DS

Amosite Present

Reviewed by: i Aralyzed By: Steven Qaﬁ._wgu Date Analyzed; 8720003

Quatitative Analysis: Asbestos anatysis results of "Present” or "NVA = No VisTble Asbestos” represent resulis for Qualitative PLM or TBM Amiysis only (no accreditation coverage avaitable from any repulatory agercy

for qualitatlve analyses);

Fage

2 of

Ashestos by
TEM

NA

w1

NDLSOHE 851]0S 84 4S:ST £082 B O

B31268SATIT OL 6£18 65 184

NA = not analyred; Waming Note: PLM limitation, only TEM will resolve fibers <025 micrometers in diameter, Quantltative Aoatysis (Sern¥/Pull): Bolk Asbestoe Analysis - PLM by BPA 600/M4.82.020 per 40 CFR

T63 (NVLAP Lab #102079-03; TBM (Semi/Full) by BPA 600/R-53/116 (not covered by NVLAP Bulk acereditation); NAD =00 asbestos detected during s quantifative analysiz: NA = not analyzed; Trace = <1%;

Quantitation for beglonlag wetghts of <0.1 grams shotld be coasidered as quolitative only; Waminog Note: PLM limitation, only TEM will resolve (Thers <0.25 micsometers in dismeter

ro-£8°d



~JG 22 2¢@3 83.53 FR SCILAS BOSTON 781 339 8139 TO 16175892168 P. 82785

/ﬁ’*\ SCILAB BOSTON, INC.

o~ oy 8 SCHOOL STREET
“T1LAB

WEYMOUTH, MA 02189
/ TEL: {781} 337-9334 » FAX: (781) 337-7642
ez

PLM Bulk Asbestos Report

Stone & Webster Engineering
Corpcration
.:-‘-.i:;::j,_ss_'.e"Tyrala Page 1 of 3

-~ " 22hnoiogy Center Drive RE: 608134.0500; Lawrence - Oxford Paper Mill
Swoughton, MA 01721

Date Received 08/15/2003 SeiLab Job No. 503081303
Date Examined 08/21/2003 P.O.# 608134.0500

Cliznt No. THGA Lab No. Ashestos Present Total % As?estos

$S-24 . 503081303-01 Yes <1.%
Location: Oxtord Paper Mill - North Area

Description: Brown, Heterogeneous, Soil
Asbestos Types: Amosite Trace, Chrysolile Trace .
- Other Material: Cellulose 1. %, Non-fibrous 99. %

1
<1.%
Location: Oxford Papar Mill - North Area

Description: Brown, Heterogeneous, Soil
Asbestos Types: Chrysotile Trace

Other Material: Cellulose Trace, Non-fibrous 100.%

. 1
SS5-27 503081303-03.1 Yes <1.%
Location: Oxford Papsr Mill - North Area
Description: Brown, Heterogeneous, Soit
Asbestos Types: Chrysotile Trace
Other Material: Celulose Trace, Non-tibrous 100. %

5§8-2 503081303-03.2 Yes

1
<1.%
Location: QC for sample $5-27

Description: Brown, Heterogeneous, Soll
Asbestos Types: Chrysotile Trace
Other Material: Cellulose Trace, Non-fibrous 100. %

B
88-28 ] 503081303-04 Yes 29%
Location: Oxford Paper Mill - North Area

Description: Brown, Heterogeneous, Soil
Asbestos Types: Chrysolile 29 %

Other Material: Cellulose 5.%, Non-fibrous 92.1 %

]
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i

i
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1
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MG 22 2983 09:54 FR SCILAB BOSTON 781 333 8139 TO 16175892168 P.oe4-85

//ﬁ“\ SCILAB BOSTON, INC.

— : 8 SCHOOL STREET
>2CiLAB WEYMQUTH, MA 02189

/ TEL: (781) 337-9334 « FAX: {781) 337-7642
e '

PLM Bulk Asbestos Report
tone & Webster Engineering Date Received 08/15/2003 Scilab Job No. 503081303

Corporation

Date Examined 08121/2003 P.O.# 608134.0500
L4 Lester Tyrala

. . ' Page 3 of 3
G0 Technology Center Drive RE: 608134.0500; Lawrence - Oxford Paper Mil
Stoughton, MA 01721

De

oring Notes:

) Although this sample was prepared, analyzed, and quanhned par EPA Region | Protocol, il should be noted that this protocol
states that "this protocol is not meantb o be used as a quantitative method®.

Anz'yzed by: John A, Bums : Date Analyzed:
“NADNSD = no asbesios detactgd: NVA = no visible asbestos; NA = not ;

2oshive stop; PLM Bulk Asbesl Analysls by EPA 600/M4-82-020 per 40 CFR 763 (NVlAP Lab #102079-0);
Note: PLM is not consistently relZble In detecting asbestos in floor coverings and simRar non-friable organically
bound materdals. TEM is currently the only method that can be used to determing if this material can be
considarad or trealed as non-asbestos-containing in New York State {also see EPA Advisory for fioor tile, FR 59,
148, 38970, 8/1/94). National Institute of Standards and Technology Acoreditation requirements mandate that this

report must not be reproduced except in full without the approval of the laboratory. This PLM report relates ONLY
47 the items tested.

Seviewed By:

S = not analyzed /
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Project Name; Lanence - Oxford Faper Mot

_mo__-:_:.m.._.....:.f_ 8y; e Db.ob T m ¥ \.v mw ULK SAMPLE SHELT \\ﬁ_i,vf
ooy 3 SonooL Siwner _ ,
Rucoived By: < e < eome— DatefTitnn: ﬂ~ WEYMOUTH, 41A 02189 SCl _n AB
Relinquished By: o ) - DatefTime: _ PHONE (781) 337-9338 / Fax (781) 337-7642
| mm.o:o.ml,so dBy: e Date/Yime: “lroLL Free Bag ﬂnh.mnn._ veww.scliabs.com N’
Company Name: Storte & ssuuaa Inc. - . " lsciLab ob #: ..Pm 3 w vo M 203047

Project #: Lov/3Y. o¢oe

City: S Stmvno:

State:

- MA  Zip: 02072

Project Address:

bhone: (781) 5897145

Fax: (781) 589-2160

1Point Count INOB(Prep) ?TEM

Turnaround Time: 5 dey Fax Copy By:

CellfPage #: 6/7-85/- 86/3
Results to: Mr. Jason Anderson

Verbal Results: Y / QMI

Sampled By: q. Gl ? m& v

Special Instructions or Comments: oﬁna rasufts to — fason.enderson@shawgrp.com { Fex Bervlfs when dne vtk PLA Qualifadive )

Date: /153

Lab ID

Field 1D

Location

Sample Uoooa_:_o:

Homogenous A

Ssagy

Oxfvd Paper A0/ - Nacth Apea Ses?

ss-28

5= 206

53027

s¢-28
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$S- 3o

£5=3¢

35- 3T

O DAL A |~

55-33
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 pmn®

ss-34

O

55 3%
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f

g
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‘Wbo&g Hole Group acd_gf
; k¥

,,,w Environmental Laboratories _ e

ANALYTICAL REPORT

Prepared for:
Metcalf & Eddy

30 Harvard Mill Square
Wakefield, MA 01880-5371

Project: - Oxford Paper, Lawrence, MA
ETR: 0205050
Report Date:  June 04, 2002

rtifications a itation
Massachusetts MA030
Connecticut PH-0141
New Hampshire 220600B
4 Rhode Island 64
* NewJersey 59015
Maine MAO030
New York 11627
Louisiana 03090
Army Corps of Engineers
Department of the Navy

This report shall not be reproduced except in full, without written approval from the laboratory.

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com

1171
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CASE NARRATIVE

Woods Hole Group Environmental Laboratories

ETR: 0205050
Project: Oxford Paper, Lawrence, MA

" All analyses were performed according to Woods Hole Group’s documented Standard Operating Procedures

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

- Extractable Petroleum Hydrocarbons by GC/FID

1. The laboratory control sample (LCS), ES0516L3 had a low recovery of 37% for the compound Naphthalene,
which is below the 40% QC acceptance limit. Additionally, this LCS had a recovery of 25% for the non-target
n-Nonane (C9) and a recovery of 38% for the non-target compound n-Decane (C10), however, the
C9-C18 Aliphatic range had a recovery of 64%, which is within QC acceptance limits. The matrix spike for
sample 10D (0205050-08) had acceptable recoveries for these oompmmds indicating that the problem was
- confined to the laboratory contro] sample.

2. The Aromatic fraction for samples 6S (0205050-02) and 4D (020505-04) required 1:2 difutions for all
compounds to be within the calibration range of the instrument.

3. The matrix spike for sample 10D (0205050-08) had recoveries above the l46% QC acceptance limits for the
compounds Fluoranthene (163%) and Pyrcnc {168%). This may be due to matrix interference or sample
heterogeneity.

Total Metals

Samples associated with this data package were digested according to Method 3050 and analyzed by ICP/MS
{Method 6020) for antimony. arsenic, barium, beryllium, cadmium, chromium, copper, Jead, nickel, selenium, silver,
thallium, vanadium and zinc. A separate Method 3050 digestion, with the addition of hydrochloric acid, was used
ffor the preparation of samples analyzed for antimony and silver. Mercury was determined by ooldvaporatomxc
absorption spcctroscopy according to Method 7471.

Sample 10D (Lab ID 0205050-08) was digested and analyzed in duplicate with a matrix spike. All QC measures
were within acceptance criteria except for the following:

Antimony: The matrix spike recovery was 24%, which does not meet quality control criteria of 75%-125%.
This may be due to sample matrix interference. All results are flagged (N) to indicate this QC failure,

The laboratory control sample was within the vendor's acceptance limits. The recovery of a post-digest
spike was 98%.

Arsenic: The RPD between duplicates was 89% and exceeds the method acceptance criteria of 20%. This
may be due to sample non-homogeneity. All results are flagged (X) to indicate this QC failure.

FAREPORTWARRTEMPIMETEDD\0205050.d0¢

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

2/17



TCLPMdalt — T -

Samples associated with this data package were exiracted by Method 1311(TCLP). The extract was digested
according to Method 3010 and analy2ed by ICP AES (Method 6010) for arsenic, barium, cadmium chromium, lead,
selenium and silver. The TCLP extract was analyzed for mercury by cold vapor atornic absorption spech'oscopy
according to Method 7471.

Samples 4S (Lab D 0205050-01), 8D (Lab ID 0205050~06) and 8S (Lab ID 0205050-03) were analyzed by ICP MS
{Method 6020) due to matrix interference effects on the 5010B analysis resulting in elevated reporting limits.

Sample 10D (Lab ID 0205050-08) was dxgcswd and analyzed in duplicate with a matrix spike. AlJ QC measures
were within acceptance criteria.

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

Date: ﬁé»d}f—oZ.

Approved by: _
Woods Hole Grouop Laboratories

NN

F:\REPORT\NARRTEMP\METEDD\0205050.dot

Woods Hole Group Environmental Laboratories 375 Paramount Drive, Suite 2, Raynham, MA 02767-5150 Ph: 508-822-9300
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- Surrogate Recovery
Extractable Petroleum Hydrocarbons by GC/FID

0 Client: Metcalf & Eddy Lab Code: M-MA030
l Project: Oxford Paper, Lawrence, MA ETR: 0205050
— Case: N/A SDG: N/A Matrix: Seil
' Client TD Lab ID 5-alpha Androstane ortho-Terphenyl ‘Biphenyl 2-Fluorobiphenyl
45 0205050-01 98 72 86 84
68 0205050-02 79 56 . 94 35
§ 8S 0205050-03 78 64 83 82
' 4D "~ 0205050-04 90 66 91 33
- 6D 0205050-05 67 42 38 . 81
- 8§D - 0205050-06 97 60 87 82
' 108 0205050-07 83 58 85 83
. 10D 0205050-08 94 73 85 83
128 0205050-09 109 80 86 85
l 12D 0205050-10 100 70 92 89
KI0D 0205050-1 108 75 90 88
T s 0205050-12 82 49 89 81
4 14D ~  (205050-13 23 62 88 84
10D 0205050-08 DUP -0 75 88 87
"t 10D 0205050-08 MS 121 ) 77 89 87
_ : Fractiopation Check SolutionFCS0520-1 131 86 81 83
' Method Blank ES0516B3 © 95 72 %0 89
2 Laboratory Control Sample ES0516L3 106 69 87 86
1
b
1
. l i
§
1
P N/A - Not Applicable
gm  Surrogate : QC Limits '
l 5-alpha Androstane 40-140
ortho-Terplienyl 40-140
Biphenyl 40-140
l 2-Fluorobipheny} _ 40-140
VI 2135
l 375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508} 822-9300, Fax (508) 822-3288, whale@whgrp.com
ST



- Laboratory Control Sample
Extractable Petroleum Hydrocarbons by GC/FID

Client:  Metcalf & Eddy Lab Code: M-MA030

Project: Oxford Paper, Lawrence, MA ETR: 0205050

Case: N/A SDG: N/A Lab ID- ES05161.3

Client ID: Laboratory Contrel Sample ' Associated Blank: ES051683

Matrix:  Soil - Concentration Units: pﬂl(g_‘

Date Collected "~ Date Received Date Extracted Percent Solid - Analyst
NA N/A 05/16/02 100 MLB
. % Recovery

Parameter - . Conc, % Recovery Limits
Cy-C,, Aliphatics * : 19000 64 40-140
C,-Cy, Aliphatics ' 39000 97 40-140
Naphthalene 1900 3 40-140
2-Mcth ene : 2300 45 40-140
Acenaphthylene 2600 53 40-140
Acenaphthene v 2700 ' 54 40-140
Fluorene 3100 63 40-140
Phenanthrene 3500 69 40-140
Anthracene 3500 . 70 40-140
Fluoranthene 3600 72 40-140
Pyrene ) 3600 72 40-140
Benzo(a)anthracene 3500 69 40-140
Chrysene . 3800 76 40-140
Benzo(b)fluoranthene 3500 70 40-140
Benzo(k)fluoranthene — 3600 73 40-140
Benzo(a)pyrene ~__ 3500 70 - 40-140
Indeno(1,2,3-cd)pyrenc ® 6900 " 69 40-140
Dibenzo(a hjanthracene * 6900 69 40-140
Benzo(g.hilperylene 3400 68 40-140

L
——

' = Range oonmuanon excludes the concentration of any surrogate(s) and/or internal standards eluting in that range.
* = Values reported reflect their sum.

Am * _ Value outsi .-
Extraction Surrogate % Recovery Range (%) - N/A - Not A deg;:;gc Limits.
5-alpha Androstane 106 - 40-140
ortho-Terphenyl 69 40-140
Fractionation Surrogate
Biphenyl 87 . 40-140
2-Fluorobiphenyl 86 40-140

Concentrations reported as calculated vahues, which inchdes rounding for srgmﬁcam figures. Percent recoverics and RPD values
are calculated from the unrounded result. : o3z 2011

375 Paramount Drive, Suite 2, Raynham, Massachusetts 02767, (508) 822-9300, Fax (508) 822-3288, whale@whgrp.com

6/,




Extractable Petrolenm Hydrocarbons by GC/FID

Client: Metcalf & Eddy Lab Code: M-MA030

Project: Oxford Paper, Lawrence, MA ETR: 0205050

Case: N/A SDG: - NA Lab ID: 0205050-08

ClientID: 10D Associated Blank: ES0516B3

Matrix: Soil Concentration Units: pp/Kg
Date Collected Date Received Date Extracted Percent Solid | Analyst

05/14/02 - 05/15/02 05/16/02 814 MLB

Extractable Petroleum Hydrocarbons Sample Result Duplicate Result RPD  RPD Limit
C,-C,, Aliphatics * 3600 U 3600 U N/A 50
C,5°Cys Aliphatics * 16000 14000 14 50
C,,-C,, Aromatics 12 33000 35000 5 50
Unadjusted C,,-C,; Aromatics ' 49000 58000 17 50
Targeted PAH Analytes Sample Result Duplicate Resutt RPD  RPD Limit
Naphthalene 600 U 590 U N/A -
2-Mcthylnaphthalene 600 U 590 U N/A 50
Acenaphthylene 600 U 590 U N/A 50
Acenaphthene 600 U 590 U N/A 50
Fiuorene 600 U 590 U N/A 50
Phenanthrene ' 2000 2700 28 50
Anthracene 630 930 38 50
Fhuoranthene . 2700 3700 31 50
Pyrene 2600 3600 31 50
Benzo(a)anthracene 1400 1900 30 50
Chrysene 1900 2500 27 50 -
Benzo(b)luoranthene 1500 2000 28 50
Benzo{k)fluoranthene 1000 1300 25 50
Benzo(alpyrene 1400 1800 27 50
Indeno(1.2,3-cd)pyrene ® 1600 1900 19 50
Dibenzo(a hjanthracene > 1600 1900 19 50
Benzo{g h.i)perylene B20 1000 20 50

-
kY

' = Range concentration excludes the concentration of ahy ;mogate(s) and/or interna) standards eluting in that range.
2= C11-C22 Aromatic Hydrocarbons exclude the concentration of Target PAH Analytes.
* = Values reported reflect their sum.

Acceptance
Extrection Surrogate % Recovery Range (%) U - The analyte was analyzed for but not detected at the sample
5-alphs Androstane 104 40-140 specific level reported.
ortho-Terphenyl 7 40-140 N/A - Not Applicable
Fractionation Sutrogate PP
Biphenyl g8 20-140
2-Fluorobipheny) 87 40-140

Concentrations reported 2s calculated values, which inchides sounding for significant figures. RPD values are reported based
on the unrounded calculated result. T 7130
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T Matrix Spike

Extractable Petroleum Hydrocarbons by GC/FID l
Client: Metcalf & Eddy Lab Code: M-MA030
Project: Oxford Paper, Lawrence, MA : ETR: 0205050
Case: N/A SDG:  NA Lab I): See Below l
ChentID: 10D Associated Blank: ES0516B3
Matrix: Soil Concentration Units: pg/Kg '
Date Collected Date Received Date Extracted Percent Solid Analyst
05/14/02 05/15/02 05/16/02 81.4 MLB
Lab ID: 0205050-08 0205050-08 l
Sample Matrix Spike % Recovery
~ Parameter Conc. Conc. % Recovery _Limits
Naphthalene 600 U 4200 69 40-140 l
2-Methylnaphthalene 600 U 4400 74 40-140
Acenaphthylene 600 U 4600 76 40-140
Acenaphthene 600_ U 4800 80 40-140 .
Fluorene 600 U 5000 83 -40-140
Phenanthrene 2000 8200 102 40-140
Anthracene 630 5900 88 40-140 l
Fluoranthene 2700 13000 163* 40-140
Pyrene 2600 13000 168" 40-140
Benzo{a)anthracene 1400 8600 121 40-140
Chiysepe” 1900 9400 126 40-140 E
Benzo(b)fluoranthene 1500 ‘8400 114 40-140
Benzo(k)finoranthene 1000 7300 105 40140 ¢
Benzo(a)pyrene 1400 8000 111 40140 |
Indeno(1,2,3-cd)pyrene * 1600 11000 82 40-140 -
Mgp_n@cm 3 1600 11000 82 40-140
lene 820 6000 86 40-140
n-Nonane e(C9) 600 U 3600 61 40-140 L
- n-Decane (C10) 600 _U 4600 ' 77 40-140
n-Dodecane (C12) 600 U 5500 92 40-140
n-Tetradecane (C14) 600 U 6400 107 40-140
n-Hexadecane (C16) 600 U 7200 120 40-140
n-Octadecane (C18) 600U 7600 127 __ 40-140
n-Nonadecane (C19) 600 U 7500 125 40-140 {
n-Eicosane (C20) 600 U 7700 128 40-140
n-Docosane (C22) 600 U 7500 126 40-140 -
n-Tetracosane (C24) 600 U 7300 121 40-140
n-Hexacosane (C26) 600 U 6700 112__ 40-140
n-Octacosane (C28) ;000 U 6000 100 40-140
n-Triacontane (C30) i 600 _U 5300 89 ap-140 |
n-Hexatriacontane (C36) 600 U 4200 i 40-140

' = Range concentration excludes the concentration of any surrogate(s) and/or internal standards eluting in that range.
? = Values reported reflect their sum.

. Acceptance * - Value outside of QC Limits.
Extraction Surrogate % Recovery Range (%) uU- %emaiytewumalyudforbutno(dﬁectedatmcmmle
5-alpha Androstane 121 40-140 specific level reported.
ortho-Terpheay} 7 40-140 N/A - Not Applicable
Fractionation Surrogate PP
Biphenyl T 40-140
2-Fluorobiphenyl 87 40-140

Concentrations rcported as calculated values, which includes rounding for significant figures. Percent recoveries and RPD values
are calculated from the unrounded result. w2202 2120
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=7 . Method Blank Summary
Extractable Petroleum Hydrocarbons by GC/FID

Eab Code: M-MA030

Client: Metcalf & Eddy

Project: Oxford Paper, Lawrence, MA

Case: N/A SDG: N/A

Client ID Lab ID Date/Time Analyzed
Laboratory Control Sample  ES0516L3 05/21/02 20:01
45 0205050-01 05/21/02 23:55
8S 0205050-03 05/22/02 00:48
6D 0205050-05 05/22/02 02:58
8D 0205050-06 05/22/02 03:25
108 0205050-07 05/22/02 03:51
10D 0205050-08 05/22/02 04:17
10D 0205050-08 DUP 05/22/02 04:43
10D 0205050-08 MS 05/22/02 05:09
128 0205050-09 05/22/02 05:35
12D 0205050-10 05/22/02 06:01
KI0D 0205050-11 05/22/02 06:28
148 0205050-12 05/22/02 06:54
14D 0205050-13 05/22/02 07:20
6S 0205050-02 05/22/02 18:20
4D 0205050-04 05/22/02 18:46

N/A - Not Applicable

ETR: 0205050
Lab ID: ES0516B3

Date Analyzed: 05/21/02 19:35

02 23:21
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Extraetable Petroleum HYdrocarbons vy uu/raws

' = Range concentration excludes the concentration of any"s:moga:e(s) and/or internal standards eluting in that range.
*=C11-C22 Aromatic Hydrocarbons exclude the concentration of Target PAH Analytes.

LY

? = Values reported refiect their sum.

i Acceptance
Exiraction Surrogate % Recovery Range (%)
5-alpha Androstane 98 40-140
ortho-Ti 72 40-140
Fractionation Surrogate
Biphenyl 86 40-140
2-Fluorobiphenyl 84 40-140

U - The analyte was analyzed for but no