DECLARATION FOR THE RECORD OF DECISION

Groveland Wells Nos. 1 & 2, Operable Unit I
Groveland, Massachusetts

Statement of Purpose

This Decision Document presents the selected remedial action for
this Site developed in accordance with the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980
(CERCLA), as amended by the Superfund Amendments and
Reauthorization Act of 1986 (SARA), and to the extent
practicable, the National Contingency Plan (NCP), 40 CFR

Part 300, 55 Federal Register 8666 (March 8, 1990).

The Commonwealth of Massachusetts has concurred with the selected
remedy.

Statement of Basis

This decision is based on the Administrative Record which was
developed in accordance with Section 113(k) of CERCLA and which
is available for public review at the information repositories
located at the Langley-Adams Public Library in Groveland,
Massachusetts, and at the EPA offices at 90 Canal Street in
Boston, Massachusetts. The attached index identifies the items
which comprise the Administrative Record upon which the selection
of a remedial action have been based.

Description of the Selected Remedy

Groundwater within the contaminated plume and throughout the Site
would be restored to designated standards through the
implementation of a series of actions. A groundwater extraction
network of approximately six wells, located throughout the plume,
would be sited to intercept contaminated groundwater along its
entire width and depth including contamination in the shallow
bedrock. The total estimated flow rate needed to intercept the
plume is about 400 gallons per minute (gpm). The contaminated
groundwater would be subject to an inorganics treatment process
involving equalization/aeration, sedimentation and filtration.
The resulting sludge would be disposed of off-site.

The filtered water would then be subjected to a process involving
ultraviolet (UV) light and oxidation to destroy trichloroethene
(TCE) and other volatile organics. The treated groundwater would
be discharged to Johnson Creek near Groveland Well No. 2. The
discharge structure will include measures to minimize potential
erosion of the river bed and will be designed to ensure that it
will not cause physical disruption of wetlands (if any) near the
discharge point.
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Institutional controls consisting of deed restrictions
prohibiting installation and use of private wells in the plume
until completion of groundwater remediation would be implemented.
It is assumed that the granular carbon adsorption system at
Station No. 1 would continue to operate, but that system is not
part of the selected remedy.

During remedial design, the existing Mill Pond extraction system
will be considered for use to supplement or replace one of the
six new extraction wells proposed for this area. Treatability
testing would be required during remedial design to confirm
feasibility of the UV/Oxidation process and to derive design
parameters. A background groundwater sampling program for
inorganics is also planned during the remedial design phase of
the remedy. Site inorganic concentrations will then be re-~-
evaluated in comparison to these results. If it is determined
through background groundwater sampling that certain inorganic
levels represent background, then those inorganics will no longer
be identified as Site related contaminants, and ARARs for those
contaminants would not need to be met.

Sampling of monitoring wells around Groveland Well No. 1 would be
conducted regularly to ensure that contaminated groundwater is
not migrating toward the municipal supply well. Groundwater
monitoring wells adjacent to the Chesterton property and
Haverhill Municipal Landfill will be sampled on a regular basis
to ensure that the remedial extraction system does not adversely
spread the contamination originating from these properties.
Additionally, sampling of the surface water and sediments in
Johnson Creek and other nearby streams would be conducted on a
semi-annual basis to identify any potential discharge of
contaminated groundwater to surface water bodies.

Declaration

The selected remedy is protective of human health and the
environment, attains Federal and State requirements that are
applicable or relevant and appropriate for this remedial action
and is cost-effective. The selected remedy utilizes permanent
solutions and alternative treatment technologies to the maximum
extent practicable. The statutory preference for remedies that
utilize treatment as a principal element to reduce the mobility,
toxicity, or volume of hazardous substances is met by the
selected remedy.
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Introduction

This document is the Index to the Administrative Record for the September 30, 1991 Record
of Decision (ROD) for the Groveland Wells Numbers 1 & 2 National Priorities List (NPL) site
Operable Unit I - Management of Migration. Section I of the Index cites site-specific documents
and Section II cites guidance documents used by EPA staff in selecting a response action at the site.

The Administrative Record is available for public review at EPA Region I's Office in Boston,
Massachusetts, and at Langley-Adams Library 183 Main Street, Groveland, Massachusetts 01834,
This Index contains confidential documents that are available only for judicial review. Although not
expressly listed in this index, all documents contained in the Administrative Record for the
September 30, 1988 Record of Decision (Operable Unit Il - Source Control) are incorporated by
reference herein, and are expressly made a part of the Administrative Record for the present
operable unit (Operable Unit I - Management of Migration). Questions concerning the
Administrative Record should be addressed to the EPA Region I site manager.

The Administrative Record is required by the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA), as amended by the Superfund Amendments and
Reauthorization Act (SARA).
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ADMINISTRATIVE RECORD INDEX
for the
Groveland Wells Numbers 1 & 2 NPL Site
(Operable Unit I - Management of Migration)
(ROD Signed: September 30, 1991)

3.0 Remedial Investigation (RI)

3.1

Correspondence

1.

[

10.

11.

Letter from Robert J. Leger, EPA Region I to James R. Forrelli, NUS
Corporation (February 17, 1989). Concerning transmittal of historical
documents on the site.

Letter from Robert J. Leger, EPA Region I to David Roberts, Town of
Groveland (June 13, 1989). Concerning an update on site progress and the
request for a meeting with the Groveland Water and Sewer Commission.

Letter from Robert J. Leger, EPA Region 1 to Leo Downing, Town of
Groveland (July 13, 1989). Concerning notification that the Remedial
Investigation/Feasibility Study will begin in the summer and that a meeting has
been scheduled with the Groveland Water and Sewer Commission.

Letter from Robert J. Leger, EPA Region I to Dick Sciacca, Town of Groveland
(July 13, 1989). Conceming notification that the Remedial Investigation/
Feasibility Study will begin in the summer and that a meeting has been scheduled
with the Groveland Water and Sewer Commission.

Letter from Robert J. Leger, EPA Region I to Kurt Anderson, Town of
Groveland (July 13, 1989). Concerning notification that the Remedial
Investigation/Feasibility Study will begin in the summer and that a meeting has
been scheduled with the Groveland Water and Sewer Commission.

Letter from Robert J. Leger, EPA Region I to Janet Angelis, Town of Groveland
(July 13, 1989). Conceming notification that the Remedial Investigation/
Feasibility Study will begin in the summer and that a meeting has been scheduled
with the Groveland Water and Sewer Commission.

Letter from Robert J. Leger, EPA Region I to Carol Davies, Town of Groveland
(July 13, 1989). Concemning notification that the Remedial Investigation/
Feasibility Study will begin in the summer and that a meeting has been scheduled
with the Groveland Water and Sewer Commission.

Letter from Robert J. Leger, EPA Region I to F. John Osborne, Town of
Groveland (July 13, 1989). Concerning notification that the Remedial
Investigation/Feasibility Study will begin in the summer and that a meeting has
been scheduled with the Groveland Water and Sewer Commission.

Letter from Robert J. Leger, EPA Region I to Joan Searl, Town of Groveland
(July 13, 1989). Conceming notification that the Remedial Investigation/
Feasibility Study will begin in the summer and that a meeting has been scheduled
with the Groveland Water and Sewer Commission.

Memorandum from Robert J. Leger, EPA Region I to Addressees

(September 6. 1989). Concemning transmittal of the August 1989 "Final Work
Plan.” NUS Corporation.

Letter from Robert J. Leger, EPA Region I to Rosanna Sattler, Posternak,
Blankstein & Lund (Attorney for Town of Groveland) (September 12, 1989).
Conceming transmittal of the August 1989 "Final Work Plan - Supplemental
Management of Migration.” NUS Corporation.
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Correspondence (cont'd.)

12

-

13.

14.

15.

16.

17.

18.

19.

21.

2]
o

24,

25.
26.

Letter from Robert J. Leger, EPA Region I to Kurt Anderson, Town of
Groveland (September 26, 1989). Concerning the results of surface water
sampling from the area south of Salem Street.

Letter from James R. Forrelli, NUS Corporation to John Carlton, Groveland

Fire Department (December 18, 1989). Conceming notification that sampling

will be done at the site.

Letter from James R. Forrelli, NUS Corporation to William E. Sargent,

Groveland Police Department (December 18, 1989). Concerning notification

that sampling will be done at the site.

Telephone Notes Between Jay Naparstek, Commonwealth of Massachusetts

Department of Environmental Protection and James R. Forrelli, NUS

Corporation (February 2, 1990). Concerning sampling to begin at the site.

Telephone Notes Between Jay Falcone, M. Anthony Lally Associates, Inc. and

James R. Forrelli, NUS Corporation (February 6, 1990). Concemning the

schedule of sampling at the site and the Mill Pond system data.

Letter from Patricia Rogers, Town of Groveland to Merrill S. Hohman, EPA

Recnon 1 (February 7, 1990). Concemning transmittal of the attached:

Letter from David Roberts, Town of Groveland to Merrill S. Hohman,
EPA Region I (January 22, 1990). Conceming restriction of development
within the site.

B. Letter from David Roberts, Town of Groveland to Leo Downing, Town of
Groveland (November 28, 1989). Concerning the recommendation that
the Town of Groveland not sell part of the Stanfield Pit to William Angelini
and Woody Cammett.

Telephone Notes Between Jay Falcone, M. Anthony Lally Associates, Inc and

James R. Forrelli, NUS Corporation (February 9, 1990). Concemning the

schedule of sampling at the site.

Telephone Notes Between Dave Blanchard, M. Anthony Lally Associates, Inc.

and James R. Forrelli, NUS Corporation (February 12, 1990). Concerning the

schedule of sampling at the site.

Letter from Robert J. Leger, EPA Region I to Dan J. D'Orazio, Groveland

Machine Co., Inc. (February 13, 1990). Concerning transmittal of samples

collected at well locations NUS-1 and NUS-2.

Telephone Notes Between David P. Argyros, A.W. Chesterton Co. and James

R. Forrelli, NUS Corporation (February 16, 1990). Concerning the sampling

of monitoring wells at the site.

Telephone Notes Between William Sargent, Town of Groveland Police

Department and James R. Forrelli, NUS Corporation (March 8, 1990).

Concemning notification that the seven day pump test will start soon.

Telephone Notes Between Jay Naparstek, Commonwealth of Massachusetts

Department of Environmental Protection and Becky Cleaver, NUS Corporation

(May 25, 1990). Concerning well logs for intercept wells 1G and 2G.

Telephone Notes Between Dick Ferrick, Town of Groveland and Becky

Cleaver, NUS Corporation (June 11, 1990). Concerning notification that the

Mill Pond Extraction System has been shut down for at least two weeks.

Telephone Notes Between Richard Willey, EPA Region I and James R. Forrelli,

NUS Corporation (June 21, 1990). Conceming the second round of sampling.

Letter from Jim Forrelli, NUS Corporation to Robert J. Leger, EPA Region 1

(August 20, 1990). Concerning the transmittal of the attached information to be

discussed on the risk assessment.

Letter from Celina Harshman, Commonwealth of Massachusetts Division of

Fisheries & Wildlife to Stephen S. Parker, NUS Corporation

(August 21, 1990). Concerning rare species in the vicinity of the site.
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Correspondence (cont'd.)

28.

29.

30.

31

Telephone Notes Between Jeff Orient, NUS Corporation, James R. Forrelli and
Steve Parker, NUS Corporation (August 23, 1990). Concerning division of the
site for risk assessment purposes.

Telephone Notes Between Elaine McCoy, Town of Groveland and Steve Parker,
NUS Corporation (September 4, 1990). Concemning records of private water
wells in the town.

Letter from George D. Gardner, NUS Corporation to Diane Kelley, EPA
Region I (September 27, 1990). Concemning transmittal of the September 1990
"Draft Risk Assessment Technical Memorandum," NUS Corporation.
Memorandum from Robert J. Leger, EPA Region I to attached list of Addressees
(February 28, 1991). Concerning transmittal of the February 1991
"Supplemental Management of Migration Remedial Investigation Report,” NUS
Corporation.

Sampling and Analysis Data

(8] —

v

10.

"Well Data Base for the Groveland Wells Site,” EPA Region 1 (March 7, 1989).
Memorandum from James R. Forrelli, NUS Corporation to Robert J. Leger,
EPA Region I (July 5, 1989). Concerning transmittal of the attached preliminary
tables reflecting changes to the work plan for the site.

Memorandum from James R. Forrelli, NUS Corporation to Robert J. Leger,
EPA Region I (December 18, 1989). Conceming transmittal of the attached
"Task Modification Request” which addresses the sampling during drilling at the
site.

"Final Sampling and Analysis Plan,"” NUS Corporation (December 1989).
Memorandum from James R. Forrelli, NUS Corporation to Robert J. Leger,
EPA Region I (January 29, 1990). Concemning transmittal of the attached results
of field screening at the site.

Letter from John L. Falcone Jr., M. Anthony Lally Associates, Inc. to James R.
Forrelli, NUS Corporation (February 7, 1990). Concerning transmittal of the
attached Mill Pond Quarterly Discharge Monitoring Reports for April 1988 to
December 1989.

Letter from Lucy Guzman, NUS Corporation to Karen Wedlock-Hunt, EPA
Region I (February 23, 1990). Concerning data validation for water quality
parameters.

Letter from James R. Forrelli, NUS Corporation to Robert J. Leger, EPA
Region I (March 7, 1990). Conceming transmittal of the attached "Groveland
Wells Site Groundwater Field Screening."

Telephone Notes Between Jay Naparstek, Commonwealth of Massachusetts
Department of Environmental Protection and Becky Cleaver, NUS Corporation
(May 10, 1990). Concerning sampling results from the site.

Letter from James R. Forrelli, NUS Corporation to Robert J. Leger, EPA
Region 1 (May 16, 1990). Concemning the recommendation that a second round
of groundwater samples be collected and the attached sampling tables.

The record cited as entry number 11 contains confidential business information and is
withheld as CONFIDENTIAL.

11.
12.

"Work Plan Amendment Memorandum - Second Round Sampling,” NUS
Corporation (June 1990).

Comments Dated July 9, 1990 from Robert J. Leger, EPA Region I on the
June 1990 "Work Plan Amendment Memorandum - Second Round Sampling,”
NUS Corporation.
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Sampling and Analysis Data (cont'd.)

13.

14.

15.

16.

17.

18.
19.

23.

24.

Cross-Reference: "Draft Pumping Test Technical Memorandum,” NUS
Corporation (August 1990) [Filed and cited as entry number 1 in 3.4 Interim
Deliverables].
Letter from James R. Forrelli, NUS Corporation to Robert J. Leger, EPA
Region I (September 7, 1990). Concemning transmittal of the attached
Memorandum from James R. Forrelli, NUS Corporation to Robert J. Leger,
EPA Region I (August 30, 1990) regarding proposed groundwater modeling at
the site.
Letter from Madeline Snow, Commonwealth of Massachusetts Department of
Environmental Protection to Thomas Quinlan, Valley Manufactured Products
Company, Inc. (October 17, 1990). Concerning the proposed revision of the
monitoring and reporting program being implemented for the Mill Pond intercept
system.
Memorandum from James R. Forrelli, NUS Corporation to Robert J. Leger,
EPA Region I (November 26, 1990). Concerning transmittal of the attached
"Draft Groundwater Mode! Objectives Supplemental MOM RI/FS."
Memorandum from Robert J. Leger, EPA Region I to James R. Forrelli, NUS
Corporation (December 13, 1990). Conceming the calibration/validation
process for the "Groundwater Model Objectives Supplemental MOM RI/FS."
"Draft Work Plan Amendment No. 3 - Supplemental MOM RI/FS Groundwater
Modeling,” NUS Corporation (December 1990).
Comments Dated December 10, 1990 from Robert J. Leger, EPA Region I on
the December 1990 "Draft Work Plan Amendment No. 3 - Supplemental MOM
RI/FS Groundwater Modeling,” NUS Corporation.
Letter from Rosanna Sattler, Posternak, Blankstein & Lund (Attoney for Town
of Groveland) to Jay Naparstek, Commonwealth of Massachusetts Department
of Environmental Protection (January 8, 1991). Concerning transmittal of the
attached pumping data for Wells 1 and 2 for the Town of Groveland from 1974
through 1980.
Letter from James R. Forrelli, NUS Corporation to Robert J. Leger, EPA
Region I (January 14, 1991). Concerning the requested information on the
"Groundwater Mode! Objectives Supplemental MOM RI/FS"” and the following
attachments:
A.  "Meeting Summary - Computer Modeling Supplemental MOM RI/FS,"
NUS Corporation (December 20, 1990).
B.  Memorandum from Richard Willey, EPA Region I to Robent J. Leger,
EPA Region I (December 24, 1990).
Letter from David P. Argyros, A.W. Chesterton Co. to Robert J. Leger, EPA
Region I (January 24, 1991). Concerning the transmittal of the attached 1989
and 1990 environmental sampling results for the Chesterton-Pandel site.
Letter from James R. Forrelli, NUS Corporation to Robert J. Leger, EPA
Region I (May 15, 1991). Concerning the attached RAS samples case number
list, SAS chain of custody records, and field chain of custody records.
Memorandum from Pei-Fung Hurst, EPA Office of Research and Development
to Robert J. Leger, EPA Region I (August 19, 1991). Conceming the
carcinogenic assessment for 1,1-Dichloroethane.
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Sampling and Analysis Data (cont'd.)

25.

26.

43.
44.
45.
46.

Memorandum from James R. Forrelli, NUS Corporation to Robert J. Leger,
EPA Region I (August 28, 1991). Concerning transmittal of the attached results
of surface water samples taken from the site in June 1991 and the accompanying
"Data Validation Sheets.”

Letter from James R. Forrelli, NUS Corporation to Robert J. Leger, EPA
Region I (September 23, 1991). Concerning the analytical results for the
residental well and surface water discharge samples and the attached "Table A:
Comparison of Chemical Concentrations to Available Federal SDWA MCLs and
Ambient Water Quality Criteria (ug/L)."

Chain of Custody Records, EPA Region 1.

"Groveland Groundwater Modeling Results of Flowpath Model."

"Draft - Averaged TCE Concentration (ug/l)."

"Draft - Summary of Stream Aquifer Interactions in the Model Calibration and
Validation Runs."

"Draft - Distribution of Residual Error in Drawdown."

"Draft - Flowpath Logbook for Data Set GL."

"Draft - Flowpath Logbook for Data Set GL P1."

"Draft - Calculation of Residual Error.”

"Draft - Distribution of Residual Error in Water Elevation, No Pumping."”
"Draft - Distribution of Residual Error in Water Elevation, Pumping.”

"Draft - Summary of the Simulated Pumping and Infiltration Conditions.”
"Draft - Map A: Bottom of Aquifer," NUS Corporation.

"Draft - Map B: Hydraulic Conductivity Distribution,” NUS Corporation.
"Draft - Map C: Constant Head Conditions,” NUS Corporation.

"Draft - Map D: Surface Water Conditions,”" NUS Corporation.

"Draft - Map E: Stream-Aquifer Interactions,” NUS Corporation.

"Draft - Map F: Surface Recharge Areas,” NUS Corporation.

"Average TCE Concentration (ug/l)."

"Simulation Domain and Boundary Conditions,” NUS Corporation.

Site Sampling Maps, NUS Corporation.

Additional Sampling and Analysis Data for the Remedial Investigation (Rl) may be
reviewed. by appointment only, at EPA Region I, Boston, Massachusetts.

Interim Deliverables

Report

1.

2.

"Draft Pumping Test Technical Memorandum,” NUS Corporation
(August 1990).

"Draft Risk Assessment Technical Memorandum,” NUS Corporation
(September 1990).

3. "Draft Technical Memorandum #BI10O-90-10," EPA Region 1
(October 18, 1990). Concerning RPB II analysis of Merrimack River
Tributarnies.

Comments

The record cited as entry number 4 is CONFIDENTIAL and available only for
judicial review.

4.

Comments Dated August 27, 1990 from Virginia de Lima, United States
Department of the Interior on the August 1990 "Draft Pumping Test Technical
Memorandum.” NUS Corporation.
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Interim Deliverables (cont'd.)

S.
6.

Comments Dated August 31, 1990 from EPA Region I on the August 1990
"Draft Pumping Test Technical Memorandum,” NUS Corporation.

Comments Dated October 15, 1990 from Robert J. Leger, EPA Region I on the
September 1990 "Draft Risk Assessment Technical Memorandum,” NUS
Corporation.

Responses to Comments

7.

Response Dated September 6, 1990 from Jeff Orient, NUS Corporation to the
Comments Dated August 31, 1990 from EPA Region 1.

Remedial Investigation (RI) Reports

Report

1.

AN

"Remedial Investigation for the Groveland Wells Site - Groveland,
Massachusetts - Volume I,” NUS Corporation (June 1985).

"Remedial Investigation for the Groveland Wells Site - Groveland,
Massachusetts - Volume II - Appendices,” NUS Corporation (June 1985).
"Draft Supplemental Management of Migration Remedial Investigation Report,”
NUS Corporation (November 1990).

"Draft Supplemental Management of Migration Remedial Investigation Report -
Appendices,” NUS Corporation (November 1990).

"Supplemental Management of Migration Remedial Investigation Report,” NUS
Corporation (February 1991).

"Supplemental Management of Migration Remedial Investigation Report -
Appendices,” NUS Corporation (February 1991).

Comments

7.

10.

11.

Comments Dated December 6, 1990 from Kenneth Finkelstein, United States
Department of the Interior National Oceanic and Atmospheric Administration on
the November 1990 "Draft Supplemental Management of Migration Remedial
Investigation Report," NUS Corporation.

Comments Dated December 13, 1990 from Cyndi Perry, United States
Department of the Interior Fish and Wildlife Service on the November 1990
"Draft Supplemental Management of Migration Remedial Investigation Report,”
NUS Corporation.

Comments Dated December 14, 1990 from Jay Naparstek, Commonwealth of
Massachusetts Department of Environmental Protection on the November 1990
"Draft Supplemental Management of Migration Remedial Investigation Report,”
NUS Corporation.

Comments Dated December 17, 1990 from Robert J. Leger, EPA Region I on
the November 1990 "Draft Supplemental Management of Migration Remedial
Investigaton Report,” NUS Corporation.

Comments Dated March 29, 1991 from Cyndi Perry, United States Department
of the Interior Fish and Wildlife Service on the February 1991 "Supplemental
Management of Migration Remedial Investigation Report,” NUS Corporation.
Letter from Martin C. Pentz, Nutter, McClennen & Fish (Attorney for Valley
Manufactured Products Company, Inc. and Groveland Resources Corporation)
to Mark Lowe, EPA Region I (June 3, 1991). Concerning the attached
"Preliminary Comments on EPA Supplemental MOM RI: Source of Station No.
1 Contamination.” Peter J. Riordan.
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Work Plans and Progress Reports
Report

1. "Final Work Plan," NUS Corporation (August 1989).

2. Cross Reference: "Work Plan Amendment Memorandum - Second Round
Sampling,” NUS Corporation (June 1990) [Filed and cited as entry number 11
in 3.2 Sampling and Analysis Data).

3. Cross-Reference: "Draft Work Plan Amendment No. 3 - Supplemental MOM
RI/FS Groundwater Modeling," NUS Corporation (December 1990) [Filed and
cited as entry number 18 in 3.2 Sampling and Analysis Data].

Comments

4.  Cross Reference: Comments Dated July 9, 1990 from Robert J. Leger, EPA
Region I on the June 1990 "Work Plan Amendment Memorandum - Second
Round Sampling,” NUS Corporation [Filed and cited as entry number 12 in 3.2
Sampling and Analysis Data].

4.0 Feasibility Study (FS)

4.1

4.5

4.6

Correspondence

1. Memorandum from Robert J. Leger, EPA Region I to attached list of Addressees
(July 15, 1991). Conceming the transmittal of the July 1991 "Supplemental
Management of Migration Feasibility Study Report,” NUS Corporation and the
July 1991 Proposed Plan.

Applicable or Relevant and Appropriate Requirements (ARARs)

1.  Cross-Reference: Comments Dated April 18, 1991 from Charles Tuttle,
Commonwealth of Massachusetts Office of Environmental Affairs on Applicable
or Relevant and Appropriate Requirements (ARARs) and the February 1991
"Draft Supplemental Management of Migration Feasibility Study Report,” NUS
Corporation [Filed and cited as entry number 7 in 4.6 Feasibility Study (FS)
Reports].

Cross-Reference: Response Dated May 20, 1991 from Robert J. Leger, EPA
Region I on the April 18, 1991 Comments from Charles Tuttle, Commonwealth
of Massachusetts Office of Environmental Affairs [Filed and cited as entry
number 9 in 4.6 Feasibility Study (FS) Reports].

o

Feasibility Study (FS) Reports

Report

—

"Feasibility Study for the Groveland Wells Site - Groveland, Massachusetts -
Volume I, NUS Corporation (August 1986).

"Feasibility Study for the Groveland Wells Site - Groveland, Massachusetts -
Volume II - Appendices, NUS Corporation (August 1986).

"Supplemental Management of Migration Feasibility Study Report,” NUS
Corporation (July 1991).

"Supplemental Management of Migration Feasibility Study Report -
Appendices.” NUS Corporation (July 1991).

oW
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4.6 Feasibility Study (FS) Reports (cont'd.)

Comments

5.

Comments Dated March 20, 1991 from Kenneth Finkelstein, U.S. Department
of Commerce National Ocean and Atmospheric Administration on the

February 1991 "Draft Supplemental Management of Migration Feasibility Study
Report,” NUS Corporation.

Comments Dated April 2, 1991 from Cyndi Perry, U.S. Department of Labor
Fish and Wildlife Service on the February 1991 "Draft Supplemental
Management of Migration Feasibility Study Report,” NUS Corporation.
Comments Dated April 18, 1991 from Charles Tuttle, Commonwealth of
Massachusetts Office of Environmental Affairs on Applicable or Relevant and
Appropriate Requirements (ARARs) and the February 1991 "Draft Supplemental
Management of Migration Feasibility Study Report,” NUS Corporation.
Comments Dated May 30, 1991 from Cyndi Perry, U.S. Department of the
Interior Fish and Wildlife Service on the Draft Proposed Plan for the site.

Responses to Comments

9.

10.

11.

Response Dated May 20, 1991 from Robert J. Leger, EPA Region ] on the
Apnl 18, 1991 Comments from Charles Tuttle, Commonwealth of
Massachusetts Office of Environmental Affairs.

Response Dated September 17, 1991 from Richard Cavagnero, EPA Region |
on the March 20, 1991 Comments from Kenneth Finkelstein, U.S. Department
of Commerce National Ocean and Atmospheric Administration [This letter is
addressed to John Lindsay as a representative of the U.S. Department of
Commerce National Ocean and Atmospheric Administration].

Response Dated September 17, 1991 from Richard Cavagnero, EPA Region I
on the April 2, 1991 and May 30, 1991 Comments from Cyndi Perry, U.S.
Department of Labor Fish and Wildlife Service.

4.9  Proposed Plans for Selected Remedial Action

1.

"EPA Proposes Cleanup Plan to Address Groundwater Contamination at the
Groveland Wells Nos. 1 and 2 Site,” EPA Region I (July 1991).

5.0 Record of Decision (ROD)

5.1  Correspondence

1.

9

Letter from Earl L. Sweetser, Town of Groveland to Robert J. Leger, EPA
Region I (July 25, 1991). Concerning the request to extend the public comment
period on the Proposed Plan for thirty days.

Letter from Martin C. Pentz, Nutter, McClennen & Fish (Attommey for Valley
Manufactured Products Company, Inc. and Groveland Resources Corporation)
to Robert J. Leger and Mark Lowe, EPA Region I (July 30, 1991). Conceming
the request to extend the public comment period on the Proposed Plan until
August 30, 1991.

Letter from Martin C. Pentz, Nutter, McClennen & Fish (Attorney for Valley
Manufactured Products Company, Inc. and Groveland Resources Corporation)
to Robert J. Leger, EPA Region I (September 9, 1991). Conceming the
confirmation that comments on the Proposed Plan will be considered timely if
received before 10:00 a.m. on September 10, 1991.
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Correspondence (cont'd.)

4.

Telephone Notes Between Robert J. Leger, EPA Region I and Steve Roble,
Commonwealth of Massachusetts Division of Fish and Wildlife

(September 17, 1991). Concemning the Commonwealth of Massachusetts
Division of Fish and Wildlife's position on how the remedy described in the
Proposed Plan will affect rare and endangered species.

Cross-Reference: Memorandum from M. Gretchen Muench, EPA Region 1 to
Robert J. Leger, EPA Region I (September 20, 1991). Concerning Applicable
or Relevant and Appropriate Requirements (ARARs) for inclusion into the
Record of Decision and notification that the Commonwealth of Massachusetts
will concur with the selected remedy [Filed and cited as entry number 2in 5.2
Applicable or Relevant and Appropriate Requirements (ARARS)].

Telephone Notes Between Robert J. Leger, EPA Region I and Michael Amaral,
U.S. Department of Labor Fish and Wildlife Service (September 27, 1991).
Concerning the two federally listed endangered species and the effect the remedy
described in the Proposed Plan will have on them.

Applicable or Relevant and Appropriate Requirements (ARARs)

1.

[£9]

Letter from Helen Waldorf, Commonwealth of Massachusetts Department of
Environmental Protection to Robert J. Leger, EPA Region I

(September 9, 1991) and the attached April 18, 1991 Letter from Charles Tuttle,
Commonwealth of Massachusetts Office of Environmental Affairs to Robert J.
Leger, EPA Region 1. Concerning the identification of Applicable or Relevant
and Appropriate Requirements (ARARS) for inclusion into the Record of
Decision.

Memorandum from M. Gretchen Muench, EPA Region I to Robert J. Leger,
EPA Region I (September 20, 1991). Concerning Applicable or Relevant and
Appropriate Requirements (ARARSs) for inclusion into the Record of Decision
and notification that the Commonwealth of Massachusetts will concur with the
selected remedy.

Responsiveness Summary

1.

Cross-Reference: Responsiveness Summary is an attachment to the
September 30, 1991 "Record of Decision,” EPA Region I [Filed and cited as
entry number ] in 5.4 Record of Decision (ROD)].

The following citarions indicate documents received by EPA Region I during the
formal public comment period.

(894

> v

Comments Dated July 13, 1991 from Gverin E. Carlson on the July 1991
Proposed Plan.

Comments Lated July 31, 199] from Linda M. Loreth, A. W. Chesterton Co.
on the July 1991 Proposed Plan.

Comments from Kurt Goodwin on the July 1991 Proposed Plan

(Received September 6, 1991).

Comments Dated September 6, 1991 from Rosanna Sattler, Posternak,
Blankstein & Lund (Attormney for Town of Groveland) on the July 1991
Proposed Plan and the attached handwritten notes.

Comments Dated September 9, 1991 from Suzanne K. Condon and William C.
Strohsnitter, Zommonwealth of Massachusetts Office of Health and Human
Services on the July 1991 Proposed Plan.
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5.3 Responsiveness Summary (cont'd.)

7.

Letter from Martin C. Pentz, Nutter, McClennen & Fish (Attomey for Valley
Manufactured Products Company, Inc. and Groveland Resources Corporation)
to Robert J. Leger, EPA Region 1 (September 10, 1991). Concerning the
following attached comments on the July 1991 Proposed Plan:

A. "Comments on EPA Management of Migration Proposed Plan for the
Groveland Wells Nos. 1 and 2 Site," Valley Manufactured Products
Company, Inc. and Groveland Resources Corporation
(September 10, 1991).

B.  "Comments on EPA Management of Migration Proposed Plan for the
Groveland Wells Nos. 1 and 2 Site - Appendices: Volume 1 of 2," Valley
Manufactured Products Company, Inc. and Groveland Resources
Corporation (September 10, 1991).

C. "Comments on EPA Management of Migration Proposed Plan for the
Groveland Wells Nos. 1 and 2 Site - Appendices: Volume 2 of 2," Vallev
Manufactured Products Company, Inc. and Groveland Resources
Corporation (September 10, 1991).

5.4  Record of Decision (ROD)

1.

"Record of Decision,” EPA Region I (September 30, 1991).

9.0  State Coordination

9.1  Correspondence

1.

I

Cross-Reference: Comments Dated September 9, 1991 from Suzanne K.
Condon and William C. Strohsnitter, Commonwealth of Massachusetts Office of
Health and Human Services on the July 1991 Proposed Plan [Filed and cited as
entry number 6 in 5.3 Responsiveness Summary].

Cross-Reference: Telephone Notes Between Robert J. Leger, EPA Region I and
Steve Roble, Commonwealth of Massachusetts Division of Fish and Wildlife
(September 17, 1991). Concerning the Commonwealth of Massachusetts
Division of Fish and Wildlife's position on how the remedy described in the
Proposed Plan will affect rare and endangered species [Filed and cited as entry
number 4 in 5.1 Correspondence].

13.0  Community Relations

13.1 Correspondence

The list of addressees cited as an attachment to the record below is withheld as
CONFIDENTIAL and is available only for judicial review.

1.

Letter from Merrill S. Hohman, EPA Region I to the attached list of Addressees
(March 19, 1991). Conceming notification that their property overlies the
contaminant plume and that they are encouraged to participate in the selection of
a remedy.
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13.3 News Clippings/Press Releases

13.4

News Clippings

1.

2.

3.

"EPA Study Done, Cleanup Can Begin," Daily News - Newburyport, MA
(April 4, 1991).

"EPA: Well Cleanup Could Take Decade," The Haverhill Gazette - Haverhill.
MA (April 4, 1991).

"The United States Environmental Protection Agency Invites Public Comment
on the Feasibility Study and Proposed Plan for the Groveland Wells Nos. 1 and
2 Superfund Site in Groveland, Massachusetts and Announces the Availability
of the Site Administrative Record,” The Haverhill Gazette - Haverhill, MA

(July 1, 1991).

"The U.S. Environmental Protection Agency Announces an Extension to the
Comment Period for the Proposed Cleanup Plan at Groveland Wells Nos. 1 and
2 Superfund Site,” The Haverhill Gazette - Haverhill, MA (August 15, 1991).

Press Releases

5.
6.

"Environmental News - EPA To Begin Investigation At The Groveland Wells
Superfund Site,” EPA Region I (November 22, 1989).

"Environmental News - EPA To Discuss Results of Groundwater Investigation
for the Groveland Wells Nos. 1 & 2 Superfund Site at Upcoming Public
Meeting,” EPA Region I (March 22, 1991).

"Environmental News - EPA Proposes Groundwater $8.6 Million Cleanup Plan
for the Groveland Wells Nos. 1 & 2 Superfund Site,” EPA Region |

(July 2, 1991).

"Environmental News - Additional Sampling Added to EPA Proposed Cleanup
at Groveland Wells Nos. 1 & 2 Superfund Site,” EPA Region I (July 16, 1991).

Public Meetings

1.
2.

"Management of Migration Remedial Investigation Public Meeting Summary -

Groveland Wells Nos. 1 and 2 - Apnl 3, 1991."

Public Meeting Agenda, EPA Region 1 Public Meeting for the Groveland Wells

Nos. 1 and 2 Site (April 3, 1991). Concerning the Supplemental Management

of Migration Remedial Investgation.

EPA Region I Attendance List, Supplemental Management of Migration

Remedial Investigation Public Meeting (Apnl 3, 1991).

"Supplemental Management of Migration Feasibility Study/Proposed Plan Public

Meeting Summary - Groveland Wells Nos. 1 and 2 - July 9, 1991."

Public Meeting Agenda, EPA Region I Public Meeting for the Groveland Wells

Nos. 1 and 2 Site (July 9, 1991). Conceming the Supplemental Management of

Migration Feasibility Study and Proposed Plan.

EPA Region I Attendance List, Supplemental Management of Migration

Feasibility Study and Proposed Plan Public Meeting (July 9, 1991).

Transcript, Public Hearing on the July 1991 Proposed Plan (July 31, 1991).

Public Meeting Agenda, Commonwealth of Massachusetts Office of Health and

Human Services Public Meeting for the Groveland Wells Nos. 1 and 2 Site

(September 16, 1991). Conceming the health assessment process and health

concemns associated with the site. The following are attachments:

A. "A Fact Sheet on the ATSDR Health Assessment Process,"
Commonwealth of Massachusetts Office of Health and Human Services.

B.  "The Health Assessment Process,” Commonwealth of Massachusetts
Office of Health and Human Services.
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13.5 Fact Sheets

1.

"EPA Announces the Results of Remedial Investigation and Risk Assessment
Studies,” EPA Region 1 (March 1991).

16.0 Natural Resource Trustee

16.1 Correspondence

1.

Cross-Reference: Comments Dated March 20, 1991 from Kenneth Finkelstein,
U.S. Department of Commerce National Ocean and Atmospheric Administration
on the February 1991 "Draft Supplemental Management of Migration Feasibility
Study Report,” NUS Corporation [Filed and cited as entry number 5 in 4.6
Feasibility Study (FS)].

Cross-Reference: Comments Dated April 2, 1991 from Cyndi Perry, U.S.
Department of Labor Fish and Wildlife Service on the February 1991 "Draft
Supplemental Management of Migration Feasibility Study Report,” NUS
Corporation [Filed and cited as entry number 6 in 4.6 Feasibility Study (FS)].
Cross-Reference: Response Dated September 17, 1991 from Richard
Cavagnero, EPA Region I on the March 20, 1991 Comments from Kenneth
Finkelstein, U.S. Department of Commerce National Ocean and Atmospheric
Administration [This letter is addressed to John Lindsay as a representative of
the U.S. Department of Commerce National Ocean and Atmospheric
Admuinistration] [Filed and cited as entry number 10 in 4.6 Feasibility Study
(FS)].

Cross-Reference: Response Dated September 17, 1991 from Richard
Cavagnero, EPA Region I on the April 2, 1991 and May 30, 1991 Comments
from Cyndi Perry, U.S. Department of Labor Fish and Wildlife Service |Filed
and cited as entry number 11 in 4.6 Feasibility Study (FS)].

Cross-Reference: Telephone Notes Between Robert J. Leger, EPA Region I and
Michael Amaral, U.S. Department of Labor Fish and Wildlife Service
(September 27, 1991). Concemning the two federally listed endangered species
and the effect the remedy described in the Proposed Plan will have on them
[Filed and cited as entry number 6 in 5.1 Correspondence].

17.0  Site Management Records

17.2  Access Records

I.

Letter from James R. Forrelli, NUS Corporation to Robert J. Leger, EPA
Region I (September 15, 1989). Concerning the attached "Properties Requiring
Access for Fieldwork."”

The maps associatzd with the record cited as entry number 2 are oversized and may be
reviewed, by appointment only, at EPA Region I in Boston, Massachusetrts.

2.

Memorandum from James R. Forrelli, NUS Corporation to Robert J. Leger,
EPA Region I (September 21, 1989). Conceming transmittal of the attached
property maps.

Memorandum from James R. Forrelli, NUS Corporation to Robert J. Leger,
EPA Region I (September 27, 1989). Concerning transmittal of the attached
draft list of property owners.

Letter from James R. Forrelli, NUS Corporation to Robert J. Leger, EPA
Region I (October 18, 1989). Conceming the attached memorandum identifying
specific properties where the monitoring wells will be drilled.

List of property owners and their addresses (October 18, 1989).
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17.2  Access Records (cont'd.)

6.  Letter from Memill S. Hohman, EPA Region I to Benny Budrewicz
(October 18, 1989). Concerning a request for property access and the attached
Telephone Notes Between Benny Budrewicz and James R. Forrelli, NUS
Corporation (December 14, 1989).

7.  Letter from Merrill S. Hohman, EPA Region I to Frank and Charlotte Parker
(October 18, 1989). Concerning a request for property access.

8.  Letter from Robert J. Leger, EPA Region I to James R. Forrelli, NUS
Corporation (December 6, 1989). Concerning attached list of people who have
returned the "Consent for Access to Property.”

9.  Letter from Merrill S. Hohman, EPA Region I to Melita Hutchings
(December 19, 1989). Concerning a request for property access.

10. Letter from Merrill S. Hohman, EPA Region I to Richard Madison. Concerning
a request for property access and the attached "Consent for Access to Property”
signed December 20, 1989.

The record cited as entry number 11 is CONFIDENTIAL and available only for
judicial review.

11.  Memorandum from Gregory M. Kennan, EPA Region I to File
(January 19, 1990). Conceming use of unilateral Administrative Orders for
access to residential property.

12.  Telephone Notes Between Mrs. William Dennis and Becky Cleaver, NUS
Corporation (July 2, 1990). Concerning sampling that was done on her
property.

13. 32 Registered Mail receipts.

17.7 Reference Documents

The record cited as entry number 1 may be reviewed, by appointment only, at EPA
Region [, Boston, Massachusetts.

1. "Technology Evaluation Report: SITE Program Demonstration of the Ultrox
International Ultraviolet Radiation/Oxidation Technology,” EPA Headquarters
(January 1990).

2. "Groveland By-Laws Article 13, Section 1700, Aquifer Protection,” Received
from NUS Corporation September 5, 1990.
3. Letter from fames R. Forrelli. NUS Corporation to Robert J. Leger, EPA

Region 1 (July 31, 1991). Concemning the attached groundwater extraction and
treatment system example.
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Guidance Documents



GUIDANCE DOCUMENTS

EPA guidance documents may be reviewed at EPA Region I, Boston, Massachusetts.

General EPA Guidance Documents

o

10.

11.

"Protection of Wetlands (Executive Order 11990), Appendix D," Federal Register
(Vol. 42), 1977.

U.S. Environmental Protection Agency. Guidance Manual for Minimizing Pollution from
Waste Disposal Sites (EPA/600/2-78/142), August 1978.

"National Oil and Hazardous Substances Pollution Contingency Plan," Code of Federal
Regulations (Title 40, Part 300), 1985.

"National Oil and Hazardous Substances Pollution Contingency Plan," Federal Register
(Vol. 55, No. 46), March 8, 1990.

U.S. Environmental Protection Agency. Office of Emergency and Remedial Response.
Community Relations in Superfund: A Handbook (Interim Version) (EPA/HW-6),
September 1983,

U.S. Environmental Protection Agency. Office of Ground-Water Protection.
Ground-Water Protection Strategy (EPA/440/6-84/002), August 1984.

U.S. Environmental Protection Agency. Office of Solid Waste and Emergency Response.
Guidance on Remedial Investigations under CERCLA (Comprehensive Environmental
Response. Compensation, and Liability Act) (EPA/540/G-85/002), June 1985.

U.S. Environmental Protection Agency. Office of Solid Waste and Emergency Response.
Guidance on Feasibility Studies under CERCLA (Comprehensive Environmental Response,
Compensation, and Liability Act) (EPA/540/G-85/003), June 1985.

U.S. Environmental Protection Agency. Office of Waste Programs Enforcement.
Endangerment Assessment Handbook. August 1985.

Memorandum from J. Winston Porter, U.S. Environmental Protection Agency Office of
Solid Waste and Emergency Response to Addressees ("Regional Administrators, Regions
I-X; Directors, Environmental Services Division, Regions I-X; Regional Counsels, Regions
I-X, Director, Waste Management Division, Regions 1, IV, V, VII, and VIII; Director,
Emergency and Remedial Response Division, Region II; Director, Hazardous Waste
Management Division, Region II; Director, Air and Waste Management Division, Regions
I1 and VI, Director, Toxics and Waste Management Division, Region IX; Director,
Hazardous and Waste Division, Region X") (OSWER Directive 9850.0-1),

November 22, 1985 (discussing endangerment assessment guidance).

U.S. Environmental Protection Agency and Michigan Department of Natural Resources.

Field Screening for Organic Contaminants in Samples from Hazardous Waste Sites.
April 2, 1986.

U.S. Environmental Protection Agency. Comprehensive Environmental Response,
Compensation, and Liability Act of 1980. as amended October 17, 1986.

U.S. Environmental Protection Agency. Office of Emergency and Remedial Response.
Superfund Public Health Evaluation Manual (EPA/540/1-86/060, OSWER Directive
0285.4-1). October 1986.



14.

15.

16.

17.

18.

19.

| 5%
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24.

25.
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U.S. Envuonmemal Protecnon Agency. Office of Emergency and Remed1a1 Response.
: _ erfun

(OSWER Directive 9283.1.2), October 1986,

U.S. Environmental Protection Agency. Office of Water Regulations and Standards.

Quality Criteria for Water 1986 (EPA/440/5-86/001), May 1, 1987.

U.S. Envu'onmental Protecuon Agency Ofﬁce of Emergency and Remedxal Response.

March 1988

U. S Environmental Protecuon Agency Ofﬁce of Emcrgency and Rernedral Response.

Ach, October1988.

U.S. Environmental Protection Agency. Office of Emergency and Remedial Response.
I m 1 (EPA/540/1-88/001, OSWER Directive
9285.5-1), April 1988.

U.S. Envxronmenta] Protecnon Agency Ofﬁce of Emergency and Remed1a1 Response.

(EPA/540/G-89/004. OSWER Directive 9355.3-01), October 1988.

U.S. Envrronmenta] Protecuon Agency Ofﬁce of Emergency and Remedial Response
edial A Waie erfun

(EPA/330/G-88/003. OSWER Directve 9983.1-2). Docember [088.

U.S. Environmental Protecnon Agency. Risk Reduction Engineering Laboratory

hnologv Evaluation R Pr Demon nT Vac In
Vacuum Extraction System - ngmgl(EPA/540/5 89.003a) (April 1989).

Memorandum from Henry L. Longest I1 and Gerald Emison, EPA Headquarters to
Addressees ("Regional Waste Management Division Directors; Regional Superfund Branch
Chiefs; Regional Air Division Directors: Regional Air Branch Chiefs; OERR Division
Directors; OAQPS Division Directors"), June 15, 1989 (discussing control of air emissions
from air strippers).

U.S. Environmental Protection Agency. Office of Solid Waste and Emergency Response.

Land Disposal Restrictions: Suymmary of Requirements, June 1989.
U.S. Envuonmental Protection Agency. Risk Assessment Work Group, Region L.
kA n I rfund Pr raft Final

(EPA/901/5 89/001), June 1989.

Memorandum from Louis F. Gitto, U.S. Environmental Protection Agency Air, Pesticides,
and Toxic Management Division, Region I to Memll S. Hohman, Waste Management
Division, Region I (OSWER Directive 9355.0-28), July 12, 1989 (discussing air stripper
control guidance).

U.S. Environmental Protecuon Agency. Office of Solid Waste and Emergency Response.
1sk ment nce f rfund. Human Health Eval n Manual Part A,
July 1989.
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29.

30.

31.
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U S. Envuonmental Protecuon Agency Ofﬁce of Emergency and Remedlal Response.
alth Evalug Manua

[}C J ) ]
(Ean_A_I__nmm_Em_a_) (EPA/540/1 89/002), December 1989

"National Oil and Hazardous Substances Pollution Contingency Plan,” Federal Register
(Vol. 55, No. 46), March 8, 1990, p. 8666.

U S Env1ronmemaJ Protecuon Agency Ofﬁce of Sohd Waste and Emergency Response.
i3 , atives (OSWER

Dlrectwe 9355 3- 01FS4) March 1990

"A Field Evaluation of the UV/Oxidation Technology to Treat Contaminated Groundwater,”
HMC, March/April 1990.

"Control Technology: A Field Demonstration of the UV/Oxidation Technology to Treat
Groundwater Contaminated with VOCs," Journal of the Air & Waste Management
Association (Vol. 40, No. 4), April 1990, pp. 540-47.
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MANAGEMENT OF MIGRATION RECORD OF DECISION SUMMARY

In this Management of Migration Record of Decision
("Management of Migration ROD"), the United States
Environmental Protection Agency ("EPA") presents a selected
remedial action for the management of contaminant migration
at the Groveland Wells Nos. 1 & 2 Site (the "Groveland
Wells Site" or the "Site") located in Groveland,
Massachusetts. This remedial action was chosen in
accordance with the Comprehensive Environmental Response,
Compensation and Liability Act of 1980 ("CERCLA"), as
amended by the Superfund Amendments and Reauthorization Act
of 1986 ("SARA"), 42 U.S.C. §§ 9601 et seq. This decision
is based on the administrative record for this Site.

SITE NAME, LOCATION AND DESCRIPTION

The Groveland Wells Site is located mostly within the Town
of Groveland, Essex County, Massachusetts and encompasses
approximately 850 acres (Figure 1). The Site is bounded to
the west by Washington Street and the former Haverhill
Municipal Landfill; to the south by Salem Street; to the
east by School Street; and to the north by the Merrimack
River. The Site is divided by Center Street and contains a
variety of private residences, industries, small businesses
and religious and community institutions. A large, active
sand and gravel operation is located in the central area of
the Site.

Johnson Creek flows north through the Site and discharges to
the Merrimack River at its northern edge (Figure 2). A
portion of Johnson Creek is dammed at the lower end of Mill
Pond. Argilla Brook flows northwest through the Site and
discharges to Johnson Creek. Brindle Brook is a small
tributary to Johnson Creek that flows northwestward through
the southeast corner of the Site area, eventually joining
with Johnson Creek near Center Street. There are certain
limited wetland areas at the Site, located mostly next to
Mill Pond, Argilla Brook, Johnson Creek, Brindle Brook and
isolated areas east of Johnson Creek. A portion of the Site
lies within the 100-year floodplain delineated by the
Federal Emergency Management Agency. Areas outside the
100-year floodplain but within the approximate limits of the
contaminant plume are shown in Figure 3.

One of the Town of Groveland‘’s current municipal water
supply wells, Station No. 1, and a former municipal supply
well, Station No. 2, are located within the Site boundaries.
The Site encompasses the approximate limits of the
stratified drift aguifer that serves as the source of water
for the current and former municipal supply wells.
Groundwater generally flows to the north through the Site



II.

toward the Merrimack River. The overall groundwater flow
pattern is from higher elevations located to the south,
east, and west, toward the valley that forms much of the
Site, then north following the trend of the valley toward
its outlet (Figures 4, 5 and 6).

Trichloroethene ("TCE"), a volatile organic compound
("vocCcY"), was first discovered in the Town of Groveland’s
municipal supply wells in 1979 at a level of approximately
120 micrograms per liter ("ug/L"). (The current Safe
Drinking Water Act maximum contaminant level for TCE is

5 ug/L). The discovery of TCE in the groundwater supply
resulted in the closure of the wells, temporary water
rationing, and development of alternate water supplies.

A new supply well, Station No. 3, was installed near the
Merrimack River in the northern part of the Town to serve as
the main municipal supply well (Figure 1).

The Groveland Wells Site was placed on the National
Priorities List ("NPL") in December 1982. The Haverhill
Municipal Landfill originally was part of the Groveland
Wells Site. However, since that time it separately has been
listed on the NPL and is no longer part of the Groveland
Wells Site.

A more complete description of the Site can be found in the
Supplemental Management of Migration Remedial Investigation
("Supplemental MOM RI") at pages 1-2 through 1-8,.

SITE HISTORY AND ENFORCEMENT ACTIVITIES

This section of the Management of Migration ROD discusses
the Site history and enforcement activities undertaken to
date. A more detailed description of the Site history can
be found in the Supplemental MOM RI at pages 1-2 through
1-8.

A. Land Use and Response History
1. Sources of Contamination

The NPL listing resulted in the initiation of studies that
investigated the nature and extent of soil, surface water,
sediment and groundwater contamination, potential sources of
the contamination, and the pathways by which the aquifer
serving the municipal wells were contaminated. These
investigations resulted in identifying three likely sources
of contamination in the general area of the Site: the A.W.
Chesterton Company property, the Haverhill Municipal
Landfill and the Valley Manufactured Products Company
property.



Because three different sources of contamination were
discovered, EPA made the decision to address each source
individually based upon the type of contamination
discovered, whether the contamination could be dealt with
more effectively under a Federal environmental statute other
than CERCLA, and whether the nature of contamination at a
source warranted its listing as a separate CERCLA site. A
description of these three source areas and how they are
being addressed by EPA follows:

A. W. CHESTERTON COMP OPERTY

The A. W. Chesterton Company is a manufacturer of mechanical
seals and industrial maintenance products, located in the
south-central section of the Site along Salem Street (Figure
2). The 70-acre Chesterton property is located along
Brindle Brook, a tributary of Johnson Creek. An
investigation was performed on the Chesterton property in
1984 and 1985 in accordance with an Administrative Order
issued pursuant to the Resource Conservation and Recovery
Act ("RCRA"), 42 U.S.C. §§ 6901 et seg. The investigation
determined that the Chesterton property was contaminated,
that the source of the contamination was a subsurface
disposal system on the Chesterton property, and that soil
and groundwater contamination was confined to the property
boundary. EPA has decided that remediation of contamination
on the Chesterton property best can be dealt with using
corrective action and closure activities under RCRA.

Although RCRA will be used to address contamination at the
Chesterton property and remediation of contamination at that
property is not addressed in this Management of Migration
ROD, that property remains part of the Groveland Wells Site.
Before delisting the Groveland Wells Site from the NPL, EPA
will ensure that contamination at the Chesterton property
has been properly addressed.

HAVERHILL MUNICTIPAL IANDFILL

The Haverhill Municipal Landfill was originally named a
potential source of the contamination that led to the
closure of Station Nos. 1 & 2. The Supplemental MOM RI
revealed that low level groundwater contamination in the
northwestern section of the Site immediately east of the
landfill, driven by groundwater mounding beneath the
landfill, was migrating toward Johnson Creek. The
contamination did not form a definable plume, however,
because chemical detections were sporadic and at low levels.

Some portion of the contaminants in the groundwater at the
Site may have originated from the Haverhill Municipal
Landfill. However, the limited nature and extent of

3



contamination detected east of the landfill, in the
direction of the contaminant plume, suggests that the
landfill is a minor source of the contaminants found in the
plume.

Because of the distinct nature of the contamination found
there, much of which appears to be unrelated to the VOC
contamination of the municipal supply wells, the Haverhill
Municipal Landfill was placed on the NPL in October 1984 as
a separate site from the Groveland Wells Site. As a result,
cleanup of the Haverhill Municipal Landfill is being
addressed as a separate CERCLA action. The Haverhill
Municipal Landfill is no longer part of the Groveland Wells
Site, and remediation of contamination at the Haverhill
Municipal Landfill is not addressed in this Management of
Migration ROD.

VALLEY MANUFACTURED PRODUCTS COMPANY PROPERTY

Valley Manufactured Products Company, Inc. ("Valley") is a
screw machine products manufacturer and finisher. The
company is located near the southwest corner of the Site,
west of Johnson Creek and upstream of Mill Pond. Since
operations began at the property in May 1963, three
subsurface waste disposal systems have been installed and
used on the property for dispersal of liquid effluent into
the environment by filtration through sand and gravel
leachfields.

According to Valley employee accounts, as much as 3000
gallons of waste oil and solvent (including TCE) were
released on the Valley property during the period 1963 to
1974. Of this amount, five to seven hundred gallons of TCE
escaped from an underground storage tank. The balance of
the releases came from spills or leaks into the subsurface
disposal systems and use of waste o0il containing TCE as a
defoliant. Studies at the Site have shown that TCE released
at the Valley property has migrated into the aguifer below
the property and has extended beyond the boundary of the
property to other areas of the Site.

To remediate contamination within the boundary of the Valley
property, EPA issued a first Record of Decision (the "Source
Control ROD") for the Site in September, 1988. The Source
Control ROD required cleanup of the organic chemical
contamination source at the Valley property. That action
constitutes the Source Control Operable Unit at the
Groveland Wells Site. The Source Control ROD approved an
innovative technology consisting of soil vapor vacuum
extraction to treat VOC-contaminated soil on the Valley
property. The ROD also approved the installation of a
groundwater recovery, treatment and reinjection system to

4



treat VOC-contaminated groundwater located directly under
the Valley property. Pursuant to an Amended Administrative
Order issued on February 1, 1991 under CERCLA § 106(a),
Valley/Groveland Resources Corporation ("GRC") is presently
designing a full scale soil vapor vacuum extraction
treatment system and a groundwater recovery, treatment and
reinjection system for use on its property.

After issuing the Source Control ROD, EPA commissioned the
preparation of a Supplemental Management of Migration
Remedial Investigation and Feasibility Study ("Supplemental
MOM RI/FS"). This study, together with earlier studies, was
aimed at determining the nature and extent of the sources of
contamination off the Valley property. Based upon the
findings of the Supplemental MOM RI/FS, as well as earlier
studies, EPA is issuing this Management of Migration ROD.
Remedial action required by the Management of Migration ROD
supplements, not replaces or supplants, the remedial action
required by the Source Control ROD. The Management of
Migration ROD outlines actions necessary to remediate
contaminated groundwater that extends from the Valley
property throughout the rest of the Site.

2. Other Actions at the Bite

In addition to the remedial action initiated at the Valley
property pursuant to the Source Control ROD, the following
additional actions have been undertaken at the Site:

MIIIL POND GROUNDWATER EXTRACTION AND TREATMENT SYSTEM

Beyond the work required as part of the Source Control
Operable Unit at the Site, the Commonwealth of Massachusetts
has required Valley/GRC to construct and operate a
groundwater extraction and air stripping treatment system to
intercept and treat the VOC plume at Mill Pond. The systemn
is currently in place and operating at the north end of Mill
Pond. 1t consists of two extraction wells, G-1 and G-2,
pumping at an aggregate rate of about 80 gpm currently, and
an air stripping unit used for removal of VOCs from the
pumped water. Pumped water is discharged under an existing
National Pollutant Discharge Elimination System ("NPDES")
permit after treatment to Johnson Creek, immediately
downstream of Mill Pond. Discharge monitoring reports for
the period April 1988 through November 1989 shows that the
average monthly flow treated and discharged by the system
has varied from 31 gpm to 75 gpm. This system has been
operating since April 1988.

The Mill Pond groundwater extraction wells may be included
within the broader remedy selected in this Management of
Migration ROD. The air stripping treatment system, however,
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III.

will be discontinued once the treatment system selected in
this Management of Migration ROD becomes operational.

STATION NO. 1 WELIHEAD TREATMENT

By Action Memorandum dated July 25, 1985, EPA approved an
Initial Remedial Measure ("IRM") to provide an alternate
water supply by rehabilitating Station No. 1 with granular
activated carbon treatment to remove VOCs from the
groundwater at Station No. 1. The need for the IRM was
based on an EPA evaluation of water supply/demand and an
agquifer-wide study. 1In 1987, EPA completed the installation
of the treatment system. The well operates at a pumping
rate of 400 gpm and is used as a supplemental supply to
Station No. 3. Station No. 1 continues to ensure a safe and
adequate supply of potable water for the Town of Groveland.
The station currently supplies about half the Town'’s
drinking water while the new well, Station No. 3, provides
the remainder.

EPA has taken into account that the wellhead treatment
system at Station No. 1 is in place. That treatment system,
however, is not incorporated into or made part of the remedy
selected in this Management of Migration ROD.

B. Enforcement History

Certain enforcement activities undertaken at the Site are
described above. In addition, on May 21, 1991, EPA notified
five (5) parties who owned or operated, or now own or
operate, portions of the Site of their potential liability
with respect to the cleanup of contamination at the Site.
EPA may commence negotiations with the potentially
responsible parties ("PRPs") after issuance of this
Management of Migration ROD.

The PRPs have been active in the remedy selection process
for this Site. Comments presented by PRPs during the public
comment period, and EPA’s response thereto, are included in
the Administrative Record.

COMMUNITY PARTICIPATION

Throughout the Site’s history, community concern and
involvement has been high. EPA has kept the community and
other interested parties informed of the Site activities
through informational meetings, fact sheets, press releases
and public meetings.

During September, 1983, EPA released a community relations
plan that outlined a program to address community concerns
and keep citizens informed about and involved in activities
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Iv.

at the Site. This original plan has been updated as
necessary for all subsequent response activities. On July
24, 1989, EPA held an informational meeting in the Town of
Groveland to describe the plans for the supplemental
remedial investigation and feasibility study. On April 3,
1991, EPA held an informational meeting in the Town of
Groveland to discuss the results of the Supplemental MOM RI.

On July 1, 1991, EPA published in the Haverhill Gazette a
notice and brief analysis of the Proposed Plan for
remediating groundwater contamination through the remedy
selected in this Management of Migration ROD, and made the
plan available to the public at the Langley-Adams Library.

On July 9, 1991, EPA held an informational meeting to
discuss the results of the Supplemental MOM RI, to outline
the cleanup alternatives detailed in the Supplemental MOM
FS, and to present the Agency’s Proposed Plan. Also during
this meeting, the Agency answered questions from the public.

On July 10, 1991, EPA made the Site administrative record
available for public review at EPA’s Record Center at

90 Canal Street in Boston, Massachusetts and at the Langley-
Adams Library in Groveland, Massachusetts.

From July 10 to August 8, 1991, the Agency held a 30-day
public comment period to accept public comment on the
alternatives presented in the Supplemental MOM FS and the
Proposed Plan and on any other documents previously released
to the public. During the comment period, EPA received two
(2) requests to extend the public comment period an
additional thirty (30) days. Therefore, EPA extended the
public comment period to September 9, 1991. On July 31,
1991, the Agency held informal public hearing to accept any
oral comments on the Proposed Plan.

A transcript of the public hearing, a summary of other
comments received by EPA, and the Agency’s response to the
oral and written comments received concerning the Proposed
Plan are included in the attached responsiveness summary.

SCOPE AND ROLE OF OPERABLE UNIT OR RESPONSE ACTION

This Management of Migration ROD establishes a Management of
Migration Operable Unit, which, along with the Source
Control Operable Unit established in the Source Control ROD,
addresses all Site-related contamination, except that found
at the Chesterton property, which is being addressed under
RCRA.

Through the various investigations completed at the Site,
EPA has sought to determine the nature and extent of surface
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water, sediment, soil, and groundwater contamination at the
Site, and to identify alternatives for remediating the
contamination that was discovered.

Most importantly, those investigations revealed that a large
groundwater contaminant plume of trichloroethene TCE and
1,2- dichloroethene ("1,2-DCE") extends from the Valley
property (Figure 7). The approximate detectable area of the
plume extends approximately 3,900 feet from the Valley
property northward, along the path of Johnson Creek through
the Mill Pond area, downgradient past Station No. 2. The
plume width ranges from approximately 350 feet across in the
Valley/Mill Pond area to roughly 1,000 feet wide where it
encompasses Station No. 2.

Sediment and surface water contamination at the Site is low
level and sporadic. No remediation of VOC contamination in
surface water is planned because contaminant levels are
below available Ambient Water Quality Criteria ("AWQC").
Similarly, no remediation of VOC contamination in sediment
is planned because EPA believes they present minimal risk to
human health and the environment. Metals concentrations
detected in surface water occasionally exceed AWQC, but no
remediation of those metals is planned because EPA does not
believe they are Site-related. 1Inorganic contamination
detected in sediment also are not being remediated because
the contaminants do not present a risk to human health or
the environment.

The response action outlined in this Management of Migration
ROD is the Management of Migration Operable Unit. That
operable unit includes all areas within the Site, except the
Valley and Chesterton properties, where chemical specific
applicable or relevant and appropriate regquirements
("ARARs") are exceeded or cleanup levels are not being met
in the groundwater. Because no remediation of sediment and
surface water contamination is planned, the purpose of the
Management of Migration Operable Unit is to restore the
groundwater within the Site to ensure that both ARARs and
cleanup levels established in this ROD are met.

The remedial action comprising the Management of Migration
Operable Unit outlined in this Management of Migration ROD
supplements, not replaces or supplants, the remedial action
comprising the Valley property Source Control Operable Unit
outlined in the Source Control ROD. In addition, remedial
action to address contamination at the Chesterton property
is not part of the Management of Migration Operable Unit
because that contamination is being addressed using
corrective action and closure activities under RCRA
authority.



This remedial action will address the principal future
threat to human health posed by the groundwater, namely, the
possible ingestion, inhalation and dermal absorption by
humans from multiple uses of the contaminated groundwater.
The response action provides for the restoration of
groundwater to meet both ARARs and cleanup standards
identified in this ROD.

v. SUMMARY OF SBITE CHARACTERIBTICS
A. Groundwater

The principal contaminants detected in groundwater at the
Site are the VOCs and metals. Chlorinated hydrocarbons such
as TCE and 1,2-DCE are the VOCs most frequently detected in
the groundwater samples collected. Metals frequently
detected in groundwater samples collected include arsenic,
barium, chromium, lead and nickel.

A large VOC plume extends from the Valley property
throughout the Site. This plume has been further defined
with regard to its present position about Station Nos. 1 and
2 and, in terms of contamination distribution in the
overburden and bedrock formations of the Site, through the
sampling conducted in the Supplemental MOM RI.

The Site can be divided into four areas based on the
distribution of contaminants in groundwater (Figure 9).
Although no longer regarded as part of the Site, for
purposes of this discussion the Haverhill Municipal Landfill
is addressed because it is part of one of the four areas
discussed in the Supplemental MOM RI. The four areas
impacted by the contamination consist of the three source
areas (the Chesterton property, the Haverhill Municipal
Landfill, and the Valley property) with adjoining
downgradient districts, and a fourth area encompassing the
capture zone of Station No. 1, the drinking water supply
well that is the major receptor at the Site. The boundaries
of these areas are based on the general patterns of
contamination at the Site. It should be noted that the
boundaries are approximate and may even overlap
occasionally. The four areas are as follows:

- Area A, The Chesterton Area, includes the Chesterton
property and immediate downgradient area, which is
located to the southeast and upgradient of the Valley
property.

- Area B, The Valley/Mill Pond Area, which is located
downgradient of the Valley property, north of Area A,



and south of the "unnamed brook" flowing easterly and
entering Johnson Creek north of Mill Pond.

- Area C, The Area North of Mill Pond, which is located
north of the "unnamed brook." Area C abuts Area B to
the south and Johnson Creek to the west. For purposes
of this discussion, Area C also is referred to as the
Station No. 1 area.

- Area D, The Haverhill Municipal Landfill Area, which
includes the area between the landfill and Johnson
Creek.

Contaminant concentrations differ significantly in each of
these areas. The following sections describe contaminant
occurrence and distribution in each area.

Area A - A. W. Chesterton Company

Table 1 summarizes the groundwater monitoring results for
Area A, the Chesterton Area. The area encompasses the plant
buildings and property and the immediate area next to the
downgradient property boundaries to the north and northwest.
Only first-round monitoring results are presented, because
no second-round groundwater samples were collected in

Area A. Three shallow overburden monitoring wells (84-3,
83-3, and 83-4) and two shallow bedrock wells (84-8 and 84-
10) are located in Area A. Well 84-3 is located in the
upgradient area of the Chesterton property (Figure 9).

VOCs were not detected in the shallow overburden wells,
including the upgradient well. However, five VOCs were
detected in the shallow bedrock well, 84-8. Although TCE
and 1,2-DCE were frequently detected at significantly higher
concentrations (i.e., greater than 1,000 ug/L) in other Site
monitoring wells, the tetrachloroethene ("PCE"), 1,1,1-
trichloroethane ("1,1,1-TCA"), and 1,1-dichloroethane
("1,1-DCA") concentrations reported in well 84-8 were higher
than those reported in any other first-round monitoring
well. However, the PCE concentration detected in the
second-round groundwater sample from well ERT-10 (Area D)
was 77 ug/L. PCE has been detected at its highest
concentration (C., =1,600 ug/L) in wells associated with the
Chesterton property. Based on monitoring at the Site, a
plume of 1,1,1-TCA-, 1,1-DCA-, 1,1-DCE-, PCE-, and TCE-
contaminated groundwater has been identified at the
Chesterton property. The Chesterton property is upstream
of the Valley property. Groundwater quality beneath each
property is not influenced by activities taking place at the
other property.
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The concentrations of arsenic, chromium, lead, and nickel
detected in groundwater samples collected from well 84-8, a
downgradient well on the Chesterton property, exceed current
or proposed Federal Safe Drinking Water Act ("SDWA") primary
(health-based) Maximum Contaminant Levels ("MCLs").
Concentrations of chromium, lead, aluminum and iron in
background monitoring well ERT-12A and upgradient well 84-3
also exceed or approach MCLs for these contaminants.

The source of the groundwater contamination at the
Chesterton Area is a subsurface disposal system on the
Chesterton property. That contamination, however, is
limited to the Chesterton property boundary.

Area B - The Valley/Mill Pond Area

Tables 2, 3 and 4 summarize the groundwater monitoring
results for Area B, the Valley/Mill Pond Area. The area
includes Mill Pond and extends from approximately the Valley
property south of the pond to the unnamed brook that enters
Johnson Creek north of Mill Pond.

The Area B western and eastern boundaries extend roughly to
include the area just west of Washington Street and the
western section of the sand and gravel surface mine. ’
Numerous monitoring wells were installed in this area to
define the groundwater contamination plume extending from
the Valley property. Based on the strata in which the well
screens were installed, and the contaminant concentrations
detected in the groundwater samples, the following subareas
were identified:

B-1 - Shallow overburden downgradient of the Valley
property (VOC concentrations >1,000 ug/L)

B-2 - Shallow overburden in the Mill Pond Area beyond
Subarea B-1 (VOC concentrations <100 ug/L)

B-3 - Deep overburden/shallow bedrock adjacent to Johnson
Creek (VOC concentrations >100 ug/L)

B-4 - Deep overburden/shallow bedrock not adjacent to
Johnson Creek (VOC concentrations <10 ug/L)

B-5 - Deep bedrock (VOC concentration = 1 ug/L)

As shown on Figure 8, the contaminant plume exhibits a
sinking pattern through the overburden and into shallow
bedrock. Deep overburden/shallow bedrock wells in the
center of the plume are grouped together as these are highly
contaminated intervals, although the well elevations
monitored differ significantly.
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According to first-round results, VOC concentrations
detected in the two shallow overburden wells located
downgradient of the Valley property (Subarea B-1) exceed
5,000 ug/L. However, only two VOCs, 1,2-DCE and TCE, were
reported in wells GZ-2 and DEQE-8. TCE was detected at a
maximum concentration of 11,000 ug/L in well GZ-2. VOCs
were not detected at concentrations in excess of 100 ug/L in
other shallow, downgradient, overburden wells, including
those located in the Mill Pond/Johnson Creek Area, but
beyond the immediate Valley property (i.e., Subarea B-2).
As discussed in the following paragraphs, the center of the
VOC contaminant plume migrates steeply downward to the deep
overburden/shallow bedrock strata in the Valley/Mill Pond
Area.

Maximum VOC concentrations at the Groveland Site were
detected in groundwater samples from monitoring wells
screened/installed in the deep overburden/shallow bedrock
strata of Area B near the Valley property and the Mill

Pond/Johnson Creek Area (Subarea B-3). Total VOC
concentrations ranged between 100 ug/L and 50,000 ug/L
(monitoring well TW-25). Seven VOCs were detected in the

groundwater including: 1,1-dichloroethene, 1,1-
dichlorcethane, trichloroethene, benzene, tetrachlorocethene,
toluene and xylene. :

Second-round monitoring data (Table 4) correspond with the
first-round data. However, total VOC concentrations
reported for deep overburden/shallow bedrock monitoring
wells located in Area B, but beyond the immediate Mill
Pond/Johnson Creek surface water bodies (Subarea B-4), are
generally less than 10 ug/L. Only the TCE concentration
detected in monitoring well ERT-16 (first-round result,
C=6 ug/L) exceeds a current primary MCL.

Except for the detection of 1 ug/L xylene (first-round
result), VOCs were not detected in deep bedrock well 107,
which is located along Johnson Creek downgradient of the
Mill Pond (Subarea B-5). However, no other deep bedrock
wells are located in Area B.

The Supplemental MOM RI results confirm previous monitoring
results for the Groveland Wells Site. All results suggest
that a VOC groundwater contaminant plume extends from the
Valley property. The TCE groundwater contaminant plume is
displayed on Figures 7 and 8. As depicted on these figures,
the center of the contaminant plume migrates steeply
downward from the shallow overburden to the deep
overburden/shallow bedrock strata. The plume is narrow and
most of the contamination is found in wells located near
Johnson Creek and Mill Pond. Generally, contaminant
concentrations decrease with increasing distance from the
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Valley property (i.e., toward the Merrimack River). The
pattern of contamination noted in Area B is consistent with
our current knowledge of the hydrogeologic conditions at the
Groveland Wells Site (discussed in Section I).

The following inorganics were detected in one or more Area B
monitoring wells at concentrations exceeding current or
proposed primary MCLs:

- Arsenig - C, = 281 ug/L
- Beryllium - C = 7.5 ug/L
- Chromium = C_ = 124 ug/L
- Lead = Cpax = 113 ug/L
- Nickel - Cox = 240 ug/L

As discussed previously, chromium and lead concentrations
detected in background monitoring well ERT-12A also approach
or exceed MCLs. In contrast to the VOC contamination noted,
inorganics concentrations in excess of current primary MCLs
were not detected in monitoring wells located in the deep
overburden/shallow bedrock strata near the Mill Pond/Johnson
Creek Area.

Area C - The Station No. 1 Area

Tables 5, 6 and 7 summarize the groundwater monitoring
results for Area C. The Station No. 1 Area is north of Mill
Pond and roughly encompasses the current capture area of
Station No. 1. It extends to Area D in the west, to Area B
in the south, and just beyond the Massachusetts Electric
Company right-of-way (former railroad right-of-way) to the
north and east. The area is bounded to the south by an
unnamed brook flowing easterly and entering Johnson Creek
north of Mill Pond and to the north by the Merrimack River.
The area includes monitoring wells along Argilla Brook but
not those associated with the Haverhill Municipal Landfill.

With one exception, VOC concentrations in Area C monitoring
wells do not exceed 100 ug/L. The total VOC concentration
reported for the second-round groundwater sample collected
from monitoring well 106 was 178 ug/L. Six VOCs were
detected in the monitoring wells located in the shallow/deep
overburden near Johnson Creek including: 1,2-dichloroethene,
trichloroethene, toluene, ethylbenzene, tetrachloroethene,
and xylene. However, only TCE, PCE, and 1,2-DCE were
detected at concentrations in excess of current/proposed
primary MCLs.

The maximum concentrations of TCE and 1,2-DCE were found in
monitoring wells 106 and 117, respectively. 1In contrast to
first-round results, VOCs were detected in all second-round
samples from the monitoring well cluster located below the
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confluence of the unnamed brook. and Johnson Creek
(103/104/105/117).

Total VOC concentrations in Area C monitoring wells beyond
the immediate vicinity of Johnson Creek generally do not
exceed 10 ug/L. Four VOCs were detected in first-round
groundwater samples collected (1,1,1-TCA; 1,2-DCA; 1,2-DCE;
and TCE). VOCs, TCE and 1,2-DCE, were also detected in two
of three second-round monitoring wells sampled (wells 114,
112). However, TCE was the only VOC detected in a
monitoring well at a concentration higher than the current
primary MCL. TCE (first-round result Cpax=9 ug/L) was
detected in monitoring well 114, which 1s located
approximately midway between Johnson Creek and Argilla
Brook. Monitoring well 114 was installed to determine the
location of a groundwater divide between the drainage areas
of Argilla Brook and Johnson Creek. Except for well 112,
the monitoring wells installed in the deep overburden near
Station No. 1 (wells 111, 110, 112) do not show VOC
contamination. The maximum TCE concentration detected in
well 112 was 2 ug/L. VOC contamination was not detected in
the deep overburden well 113 or shallow bedrock well 109,
These wells are located beyond the vicinity of Station

No. 1. TCE was detected in monitoring well 115 at 2 ug/L.
These wells were installed to define hydrological conditions
during the pump test, check for additional sources of VOC
contamination near Station No. 1, and characterize the VOC
contamination (if present) in the deep overburden and/or
shallow bedrock near Station No. 1 and the area between
Johnson Creek and Station No. 1.

The results of the Supplemental MOM RI suggest that the VOC
plume in Area C extends to the east of well 114 and to the
north of ERT-21. Hydrogeologic conditions at the Site
suggest these wells are within the plume associated with the
Valley /Mill Pond Area.

The following metals were detected in groundwater samples
collected from one or more Area C monitoring wells at
concentrations exceeding current or proposed primary MCLs:

- Arsenic = Cpox = 79.6 ug/L (MW-111)
- Barium = Cpax = 1,200 ug/L (MW-111)
- Beryllium - C, = 12 ug/L (MW-105)

- Cadmium = Chx = 57.3 ug/L (ERT-21)
- Chromium - C_, = 1,230 ug/L (MW-111)
- Lead -G = 364 ug/L (MW-105)

- Nickel - C_ = 876 ug/L (MW-105)

The pattern of the inorganic contamination in Area C wells
was similar to that of Area B. Inorganics concentrations in
excess of current primary MCLs were not detected in
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monitoring wells located in the deep overburden/shallow
bedrock wells.

Area D - The Haverhill lLandfill

The results of the sampling and analysis of groundwater
samples collected from wells associated with the Haverhill
Landfill are presented in Tables 8 and 9. The Haverhill
Municipal Landfill Area includes the area between the
eastern fringe of the landfill to Johnson Creek on the east.
The southern part of Area D abuts Area B at the unnamed
brook that empties into Johnson Creek, while the northern
boundary is the Massachusetts Electric Company right-of-way
(former railroad right-of-way). The following wells are
located in the deep overburden downgradient of the Landfill:
B-1, ERT-4, ERT-20, ERT-19, and 116.

VOCs were detected above sample quantitation limits in two
of the five Area D wells. B-1l was the most heavily
contaminated monitoring well. In contrast to other
monitoring wells sampled at the Groveland Wells Site, the
aromatic hydrocarbons were the principal contaminants
detected in B-1:

- Benzene = Chax = 17 ug/L
- Toluene - Cx = 5 ug/L

- Chlorobenzene - C , = 20 ug/L
- Ethylbenzene - C_ = 18 ug/L
- Total Xylenes - C = 86 ug/L

max

It should be noted that the aromatic hydrocarbons were not
detected in the three landfill monitoring wells sampled
during the second round (ERT-4, ERT-19, 116).

Benzene, a Class A carcinogen, was the only aromatic
hydrocarbon detected at a concentration in excess of a
current MCL. Several inorganics were detected in one or
more groundwater samples at concentrations exceeding
current/proposed standards.

TCE was detected in one second-round monitoring well at a
concentration exceeding the current standard. The iron
concentration (C=20,700 ug/L) was also elevated in the
monitoring well sample containing the maximum arsenic
concentration.

Mill Pond Extraction System

Monthly sampling data of the Mill Pond extraction and
treatment system (performed by Valley) from April 1988 to
September 1990 reflect the contaminant movement and
distribution over time as well as the impact of the
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extraction system. These results are summarized in the
following discussion.

The Mill Pond system monitoring records for this 2-1/2 year
period report TCE and 1,2-DCE concentrations in the air
stripper influent (extraction wells G-1 and G-2) and the
effluent, as well as five ‘lateral monitoring wells near the
extraction system (DEQE 1-3, DEQE 1-4, DEQE 5, DEQE 6, and
DEQE 9).

Of the two extraction wells, yearly average TCE
concentrations in G-1 have dropped significantly since the
system startup in 1988 (from 1160 ug/L to 210 ug/L).
Average 1,2-DCE concentrations have decreased somewhat from
the 2890 ug/L observed in the first year of operation but
remained consistently high at 1750 ug/L during the last 9
months of operation. However, in G-2, TCE and 1,2-DCE
concentrations have remained at fairly constant levels
throughout the 30 months, at approximately 1300 ug/L and
600 ug/L, respectively.

TCE levels in the treatment system effluent have remained
for the most part under the 100 ug/L discharge limitation,
while DCE levels have remained somewhat above 100 ug/L
There is no discharge limitation for DCE.

TCE levels have decreased substantially in deep overburden
wells DEQE 1-3, DEQE 5, and DEQE 6. Both DEQE 1-3 and DEQE
6 are downgradient wells, while DEQE 5 is positioned just
east of the extraction wells. Levels in well DEQE 1-4, a
shallow bedrock well, remain consistently high. DEQE 9 is a
shallow overburden well that yields low levels of TCE
throughout the sampling period.

Over the 2-1/2 year period, levels of 1,2-DCE have decreased
in DEQE 1-4, DEQE 5, and DEQE 6, while remaining consistent
in wells DEQE 1-3, and DEQE 9.

It should be noted that the averages of reported TCE and
1,2-DCE concentrations in these wells for the first 9 months
of 1990 range from 300 to 9800 ug/L, and from 89 to 1830
ug/L, respectively, excluding DEQE 9, which has exhibited
low concentrations consistently.

Results of the Mill Pond extraction system monitoring
reflect the general contamination distribution pattern
revealed in Supplemental MOM RI results for the Valley/Mill
Pond Area. That is, the highest contaminant levels are
found in the deep overburden/shallow bedrock, with lower but
significant contaminant levels observed in deeper bedrock.
Generally, low levels of contamination have been found in
the shallow overburden. During the 30 months of operation,
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a downward trend is observed in the TCE levels in the
overburden wells monitored. The bedrock well TCE levels are
not affected significantly by the extraction system
operation. Although the extraction wells are situated in
deep overburden directly in the plume area, the most
concentrated part of the plume appears to be traveling in
shallow bedrock under the extraction system’s capture zone.
It should be noted that a downward trend in TCE
concentrations is reported for NUS-5, a shallow bedrock well
located 150 feet east of G-1 and clearly beyond the capture
zone of the Mill Pond extraction system. The downward trend
in TCE concentrations in monitoring well NUS-5 may be
attributable to contaminant source depletion and renovation
of the aquifer (dilution, contaminant biodegradation). TCE
levels have steadily decreased in this well since July 1987
from an average of 1950 ug/L to 450 ug/L in July 1990.

Summary of Groundwater Quality

Based on two rounds of groundwater monitoring, the principal
contaminants in the groundwater are the volatile organic
compounds. Chlorinated hydrocarbons, such as TCE and
1,2-DCE, were the VOCs most freguently identified in the
groundwater. The observed contamination is not uniform
across the Site. A VOC contaminant plume extends from the
Valley property. The plume is oriented north-south, with
the long axis parallel to Johnson Creek. The center of the
VOC contaminant plume migrates steeply downward to the deep
overburden/shallow bedrock strata in the Valley/Mill Pond
Area. TCE and 1,2-DCE contamination as high as 50,000 ug/L
and 2,000 ug/L, respectively, were detected near the Valley
property. Generally, VOC concentrations in the groundwater
beyond the immediate vicinity of the Valley property and
Mill Pond are lower than 100 ug/L.

Low-level (<100 ug/L) VOC concentrations were detected in
one monitoring well located downgradient of the Chesterton
facility. TCE (6 ug/L) and PCE (21 ug/L) concentrations
reported for the first-round monitoring samples exceeded
current MCLs. The groundwater contamination associated with
the Chesterton property appears to be separate and distinct
from that observed downgradient of the Valley property.

Several aromatic hydrocarbons {e.g., benzene), 1,2-DCE, and
TCE were detected in at least one monitoring well located
downgradient of the Haverhill Municipal Landfill. However,
benzene and TCE were the only organics detected at
concentrations exceeding a current MCL. 1In contrast to
contaminant concentrations reported for the Valley/Mill Pond
Area, the VOC contamination observed in wells downgradient
of the Haverhill Landfill may be described as low-level
(generally <100 ug/L) and sporadic.
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Several inorganics were detected in the groundwater at
concentrations exceeding current primary MCLs.
Concentration of chromium, lead, aluminum, and iron in
background and upgradient monitoring wells also exceed or
approach MCLs. In contrast to the VOC contamination noted
in the deep overburden/shallow bedrock wells, inorganics
concentrations in excess of current primary MCLs were not
detected in monitoring wells located in those wells.

The landfill cannot be discounted as a source of inorganic
and VOC contamination in Areas C and D. Several inorganics
were detected in groundwater samples at concentrations
exceeding current/proposed standards. However, the
available data indicates that the landfill is a minor VOC
contaminant source. As noted above, the landfill has been
listed as a separate CERCLA site, and remediation of
contamination at the landfill will be accomplished through a
separate CERCLA response action.

Organic and inorganic contaminants detected at
concentrations greater than MCLs are shown in Figures 10 and
11, respectively.

B. surface Water and Sediments

This section summarizes the results of the sampling and
analysis of surface water and sediments collected from

15 locations along Johnson Creek, Brindle Brook, and Argilla
Brook. These streams, Mill Pond and the gravel operation
(impoundment near Trimount) are the surface water bodies
potentially affected by contaminants migrating from the
three potential contaminant source areas at the Groveland
Wells Site. Selected results of the sampling and analysis
of surface waters/sediments are displayed on Figures 12, 13
and 14.

Fifteen (15) surface water (SW) and 14 sediment (SD) samples
were collected during the first-round. Eight surface water
and eight sediment samples were collected during the second
round of sampling. The results of the surface water and
sediment monitoring conducted at the Groveland Site are
summarized in Tables 10 and 11.

VOCs were detected in surface water samples collected at
eight sampling locations along Johnson Creek. VOCs were not
detected in background surface water samples (9, 11) or at
sampling locations along Brindle Brook or Argilla Brook.

The highest total VOC concentrations were detected at the
Mill Pond outlet (total VOCs = 54.6 ug/L} and at the
treatment system discharge below Mill Pond (total

VOCs=150 ug/L). Total VOC concentrations detected at other
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sampling locations were generally less than 10 ug/L. TCE
was the most frequently detected VOC.

The following table compares maximum VOC concentrations in
the surface water samples to available Ambient Water Quality
Criteria ("AWQC"):

No of

Positive!" AWOC (Freshwater)

Detect./

No. of Range‘? Chronic Acute
Chemical Samples (ug/L) (ug/L) (ug/L)
Methylene chloride 1/15 44 NA 11,000
1,2-dichloroethene 3/15 0.5-96 NA NA
Chloroform 1/15 3 1,240 28,900
1,2-dichloroethane 1/15 0.6 20,000 118,000
1,1,1-trichloroethane 2/15 0.7-1 9,400’ 18,000
Trichloroethene 9/15 0.7-56 21,900 45,000
Benzene 1/15 0.6 NA 5,300
Toluene 1/15 10 NA 17,500

(Y First-round monitoring data presented.

(2 Halomethanes in general.
3  chronic value for 1,1,1-trichloroethane.
NA Not available.

A review of available AWQC for the protection of aquatic
life indicates that organics concentrations detected in the
surface water samples are below available AWQC.

Metals concentrations detected in the surface waters of the
lower Johnson Creek watershed occasionally exceed AWQC or
AWQC lowest-observed-effect levels ("LOEL") for the
protection of aguatic life in surface water. Table 22
compares the metals concentrations detected to background
concentrations and available standards/criteria.

Volatile organic compounds (MC, acetone, PCE) were detected
in first-round sediment samples from one location on Brindle
Brook (downstream of the Chesterton Facility), three
locations along Johnson Creek (downstream of Valley), and
two locations along Argilla Brook. In contrast to surface
water results, TCE and 1,2-DCE were not detected in first-
round sediment samples. PCE, a contaminant associated with
the Chesterton Facility, was detected in one first-round
sample downstream of Chesterton at 5 ug/kg. Acetone was
detected (C=19-140 ug/kg) at three locations on Johnson
Creek downstream of the Valley property and at two locations
on Argilla Brook.
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1,2-DCE was detected in one second-round sediment sample
(SD-05) located downstream of Mill Pond. MC, acetone, and
PCE were not detected in second-round samples. Total VOC
concentrations were highest in sediments collected at the
Mill Pond inlet (C=140 ug/kg) and the Argilla Brook

(Crax=94 ug/kg) sampling locations. 1In general, the VOC
contamination in the sediments may be described as low-level
(total VOCs less than 150 ug/kg) and sporadic.

Polynuclear aromatic hydrocarbons ("PAH") and phthalate
esters were the principal semivolatile organics detected in
sediments from the lower Johnson Creek watershed. Except
for sample location SD-4, PAH and phthalate ester
concentrations are higher in the background samples than
actual Site location samples. Because SD-4 is just below
the location where Main Street crosses Johnson Creek, run-
off from the road may be affecting sample location SD-4.
PAHs are produced by the combustion process and,
consequently, are fregquently found along roadways traversed
by motor vehicles.

A review of the data presented in Table 11 indicates that
the inorganic concentrations detected in Site sediment
samples generally reflect background conditions for the
Groveland Wells Site.

Summary of Surface Water and Sediment Quality

Sediment and surface water contamination at the Site is low
level and sporadic. VOC contamination in surface water and
sediment are below available AWQC and therefore represent
minimal risk. Metals concentrations detected in surface
water occasionally exceed AWQC, but EPA does not believe
they are Site-related and represent minimal risk to the
majority of the aquatic community. Inorganic concentrations
detected in sediment appear to reflect background for the
Site.

Other than as discussed above, and except for soil
contamination on the Valley property (and possibly on the
Chesterton property and at the Haverhill Municipal
Landfill), no other media are affected by the contamination
on the Groveland Wells Site.

A complete discussion of Site characteristics can be found
in the Supplemental MOM RI at Pages 4-1 through 4-85.

SUMMARY OF BITE RISKS
The Supplemental MOM RI includes a Public Health Risk
Assessment and an Ecological Risk Assessment. The objective

of these assessments was to define potential risks to human
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health and the environment arising from the contaminants at
the Site. These assessments are summarized below.

A. Public Health Risk Assessment

A Public Health Risk Assessment was performed to estimate
the probability and magnitude of potential adverse human
health and environmental effects from exposure to
contaminants associated with the Site. The public health
risk assessment followed a four step process:

(1) contaminant identification, which identified those
hazardous substances which, given the specifics of the site,
were of significant concern; (2) exposure assessment, which
identified actual or potential exposure pathways,
characterized the potentially exposed populations, and
determined the extent of possible exposure; (3) toxicity
assessment, which considered the types and magnitude of
adverse health effects associated with exposure to hazardous
substances; and (4) risk characterization, which integrated
the three earlier steps to summarize the potential and
actual risks posed by hazardous substances at the site,
including carcinogenic and non-carcinogenic risks. The
results and conclusions of the public health risk assessment
for the Groveland Site are discussed below.

Twenty-six (26) contaminants of concern, listed in Table 12
of this Record of Decision, were selected for evaluation in
the risk assessment. These contaminants constitute a
representative subset of the more than thirty-eight (38)
contaminants identified at the Site during the Supplemental
MOM RI. The twenty-six (26) contaminants of concern were
selected to represent potential Site-~related hazards based
on toxicity, concentration, frequency of detection, and
mobility and persistence in the environment. A summary of
the health effects of each contaminant of concern can be
found in Section 6.2.2 of the risk assessment.

Potential human health effects associated with exposure to
the contaminants of concern were estimated quantitatively
through the development of several hypothetical exposure
pathways. These pathways were developed to reflect the
potential for exposure to hazardous substances based on the
present uses, potential future uses, and location of the
Site. The following is a brief summary of the exposure
pathways evaluated. A more thorough description can be
found in Section 6.4 of the Supplemental MOM RI.

For each exposure pathway, the frequency and duration of
exposure was evaluated. Exposures to adults for each medium
were evaluated quantitatively while those for a child were
evaluated qualitatively. For contaminated groundwater, an
adult and child (3-6 years) were assumed to consume 2 and 1
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liter of groundwater per day throughout the year for 70 and
4 years, respectively. Accidental ingestion and dermal
contact with surface water and dermal contact with sediments
was evaluated for an adult and child (9-15 years) assuming
each would swim in the pond 2 hours per day, 24 days per
year for 70 years (for the adult) and seven years (for the
child). 1Ingestion of finfish taken from the lower Johnson
Creek Watershed was evaluated for an adult and child
assuming that 20 percent of all fish consumed by these
populations were derived from the Johnson Creek Watershed
and that 6.5 g of fish were ingested per day per year for 70
years.

Excess lifetime cancer risks were determined for each
exposure pathway by multiplying the exposure level with the
chemical specific cancer potency factor. Cancer potency
factors have been developed by EPA from epidemiological or
animal studies to reflect a conservative '"upper bound" of
the risk posed by potentially carcinocgenic compounds. That
is, the true risk is very unlikely to be greater than the
risk predicted. The resulting risk estimates are expressed
in scientific notation as a probability (e.g., 1 x 10°° for
1/1,000,000) and indicate (using this example) that an
individual is not likely to have greater than a one in a
million chance of developing cancer over 70 years as a
result of site-related exposure as defined to the compound
at the stated concentration. Current EPA practice considers
carcinogenic risks to be additive when assessing exposure to
a mixture of hazardous substances.

The hazard index was also calculated for each pathway as
EPA’s measure of the potential for non-carcinocgenic health
effects. The hazard index is calculated by dividing the
exposure level by the reference dose ("RfD") or other
suitable benchmark for non-carcinogenic health effects.
Reference doses have been developed by EPA to protect
sensitive individuals over the course of a lifetime and they
reflect a daily exposure level that is likely to be without
an appreciable risk of an adverse health effect. RfDs are
derived from epidemiological or animal studies and
incorporate uncertainty factors to help ensure that adverse
health effects will not occur. The hazard index is often
expressed as a single value (e.g., 0.3) indicating the ratio
of the stated exposure as defined to the reference dose
value (in this example, the exposure as characterized is
approximately one third of an acceptable exposure level for
the given compound). The hazard index is only considered
additive for compounds that have the same or similar toxic
endpoints (for example: the hazard index for a compound
known to produce liver damage should not be added to a
second whose toxic endpoint is kidney damage).
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1. Groundwater
a. Area A - Chesterton Property

Table 13 depicts the cumulative carcinogenic risk and hazard
indices, respectively, posed by ingestion of groundwater in
areas A, B, C and D. The Reasonable Maximum Exposure
("RME") total cancer risk predicted for the shallow bedrock
is 3 x 103, A RME scenario was not presented for the
shallow overburden because only one well was sampled for
this depth. The average risk estimates for the shallow
overburden and shallow bedrock areas are 1.9 x 103 and

1.5 x 1073, respectively. The compound that contributes
most significantly to these carcinogenic risk estimates is
arsenic in every case. The average case and RME scenarios
for each subarea in Area A exceeds the Superfund target risk
range of 10™* to 10°°.

A summation of all average case and RME hazard indices
("HI") for every subarea at the Chesterton Facility area
results in a value greater than unity. When segregated by
toxic endpoint, however, only the target organs for skin and
liver exceed unity with HIs of 1.6 and 1.4, respectively.
The greatest contributor to the HI for skin is arsenic and
for the liver is chromium.

Maximum Contaminant Levels ("MCLs") or Proposed Maximum
Contaminant Levels ("PMCLs") were exceeded for the
following compounds identified in either the shallow
overburden or shallow bedrock from Area A: trichloroethene,
tetrachloroethene, arsenic, chromium and nickel.

b. Area B - The Valley/Mill Pond Area

The RME total cancer risk predicted for the shallow bedrock,
downgradient of Valley (Subarea B-1), shallow overburden in
the Valley/Mill Pond Area (Subarea B-2), deep
overburden/shallow bedrock in the immediate vicinity of
Valley and Johnson Creek (Subarea B-3), and the Deep
overburden/shallow bedrock beyond Johnson Creek (subarea
B-4) is 3.5 x 103, 3.4 x 10%, 1.7 x 10?2 and 1.5 x 107,
respectively. The average risk estimates for subareas B-1
through B-4 are 2.8 x 1073, 2.0 x 103, 2.6 x 10°® and

1.5 x 107¢, respectively. The compound which contributes
most significantly to carcinogenic risk estimates in Subarea
B-1 is trichloroethene, in Subarea B-2 is arsenic and
beryllium, in Subarea B-3 is trichloroethene and arsenic and
in Subarea B-4 is arsenic and beryllium. The average case
and RME scenarios for every subarea in Area B exceed the
Superfund target risk range of 107 to 107°.
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A summation of all average case and RME hazard indices for
every subarea in Area B results in a value greater than
unity. When segregated by toxic endpoint, subarea B-1
exceeds a hazard index of unity for the target endpoint of
blood in both the average case (7.0) and the RME scenario
(12.6). The sole contributor to this hazard index is
1,2~dichloroethene. For subarea B-2 a hazard index of 1 is
exceeded for toxic endpoints of blood (RME-4.5 and average
case-3.4), and skin (RME only-1.4). The major contributor
to the HI for the toxic endpoint of blood is antimony and
for skin is arsenic. For subarea B-3 a hazard index of 1 is
exceeded for the toxic endpoint of blood for both the RME
(6.6) and average case (1.7). The major contributor to
these HIs is 1,2-dichloroethene. For subarea B-4 a hazard
index of 1 is exceeded for the toxic endpoints of skin for
both the RME (8.0) and average case scenario (8.0). The
major contributor to these HIs is arsenic.

MCLs or PMCLs were exceeded for the following compounds in
all of the four subareas: 1,2-dichloroethene,
trichloroethene, 1,1-dichloroethene, antimony, beryllium,
tetrachloroethene, arsenic, and nickel.

c. Area C - The Area North of Mill Pond

The RME total cancer risk predicted for the shallow/deep
overburden near Johnson Creek (C-1) and for the shallow/deep
overburden beyond Johnson Creek (C-2) was 3 x 107 and

5.2 x 103, respectively. The average risk estimates for
subareas C-1 and C-2 were both 1.1 x 1073, Compounds which
contribute most significantly to these risk estimates are
arsenic and beryllium for every scenario. The average case
and RME scenarios for each subarea in Area C exceed the
Superfund target risk range of 10* to 10°°.

A summation of all average case and RME hazard indices for
every subarea in Area C produces a value greater than unity.
When segregated by toxic endpoint, however, results from
round one sampling indicate that a target hazard index of
one is exceeded in Subarea C-1 for the RME scenario for the
target endpoints of skin and kidneys due solely to arsenic
and cadmium, respectively. For the same depth in Subarea
C-2, a hazard index of one is exceeded for the target
endpoints of blood in both the average case and RME scenario
due mainly to antimony and barium. For the RME scenario a
hazard index of one is exceeded for liver and skin due
solely to chromium and arsenic. Second round monitoring
data produces similar results.

MCLs or PMCLs were exceeded for the following chemicals:
trichloroethene, antimony, arsenic, barium, beryllium,
cadmium, chromium, iron, nickel, selenium and aluminum.
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d. Area D - The Haverhill Municipal Landfill Area

The RME total cancer risk predicted for the deep overburden
(first and second round data) was 5 x 103 and 2 x 1072,
respectively. The average cancer risk estimates for
sampling round one and two were 3 x 103 and 9 x 1073,
respectively. The major contributor to this risk was
arsenic in both scenarios. The average case and RME
scenarios for both sampling rounds of data in the deep
overburden in Area D exceed the Superfund target risk range
of 107 to 10°¢.

A summation of all average case and RME hazard indices for
both sampling rounds of data in area D exceeds wunity. Only
two target endpoints exceeded a hazard index of one when
segregated by similar endpoint. The first is the liver for
second round data in the RME scenario, with chromium being
the major contributor. The second is the HI for skin which
exceeds unity in every scenario for both first and second
round data, due solely to arsenic.

MCLs or PMCLs are exceeded for the following compounds in
Area D; trichloroethene, arsenic, beryllium, cadmium,
chromium, nickel, iron and aluminum.

2. Surface Water

Tables 14 and 15 depict the carcinogenic and non-
car~inogenic risk, respectively, posed by the current
potential accidental ingestion of contaminants in surface
water, for the RME scenario. Exposure parameters for both
present and future scenarios are assumed to be the same,
thus there is one calculation for surface water. Exposure
to this medium can occur through dermal contact and
ingestion. Tables 16 and 17 depict the carcinogenic and
non-carcinogenic risk, respectively, posed by dermal
exposure to contaminants in surface water for the RME
scenario. Exposure parameters for both present and future
scenarios are assumed to be the same, thus there is one
calculation. Cancer and non-cancer effects associated with
all surface water exposures are within Superfund’s target
risk range.

3. Sediment

Table 18 and 19 depict the carcinogenic and non-carcinogenic
risks, respectively, posed by current and future exposures
to sediment in the lower Johnson Creek watershed through the
dermal route for the RME. Exposure parameters for both
present and future scenarios are assumed to be the same,
thus there is one calculation. Both cancer and non-cancer
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effects associated with exposure to sediments are within the
EPA’s Superfund target risk range.

4. Fish

Tables 20 and 21 depict the carcinogenic and non-
carcinogenic risk, respectively, posed by the current and
future potential consumption of fish taken from the lower
Johnson Creek for the RME. Exposure parameters for both
present and future scenarios are assumed to be the same,
thus there is one calculation. Both cancer and non-cancer
effects associated with fish ingestion are within EPA’s
target risk range.

5. Uncertainty in Risk Assessment

Carcinogenic and non-carcinogenic health risks are estimated
using various assumptions; therefore, the values presented
in this section contain an inherent amount of uncertainty.
The extent to which health risks can be characterized is
primarily dependent upon the accuracy with which a
chemical’s toxicity can be estimated and the accuracy of the
exposure estimates. The toxicological data that form the
basis for all risk assessments contain uncertainty in the
following areas:

- The extrapolation of non-threshold (carcinogenic)
effects from the high doses administered to laboratory
animals to the low doses received under more common
exposure scenarios.

- The extrapolation of the results of laboratory animal
studies to human or environmental receptors.

- The interspecies variation in toxicological endpoints
used 1n characterizing potential health effects
resulting from exposure to a chemical.

- The variations in sensitivity among individuals of any
species.

6. sSummary of Site Risks to Public Health

Actual or threatened releases of hazardous substances from
this Site, if not addressed by implementing the response
action selected in this ROD, may present an imminent and
substantial endangerment to public health, welfare, or the
environment. The media which is the focus for remedial
actions for this Record of Decision is the contaminated
groundwater.
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The surficial aguifer in the general contaminant plume area
is classified as a Class I aquifer by the Commonwealth of
Massachusetts (314 CMR § 6.03), which is groundwater
designated as a source of potable water supply.

Under the EPA Groundwater Classification System [EPA
Groundwater protection Strategy ("GWPS"), Office of
Groundwater Protection, August 1984], this aquifer is
classified as a Class II. The policy under the GWPS
establishes protection goals based on the "highest
beneficial uses to which groundwater having significant
water resources value can presently or potentially be put."
The aquifer in the general contaminant plume area is
considered a current drinking water source since groundwater
is used for drinking within a two-mile radius of the Site
(the classification review area).

The threat to public health posed by the contaminated
groundwater plume represents a possible future threat since
groundwater in the general plume area is not known to be
consumed owing to the availability of the public water
supply. However, the threat to public health posed by the
contaminated groundwater plume could also represent a future
threat if the water withdrawn at Station No. 1 were to
increase beyond its present rate, thereby drawing the
contaminated plume to itself, or if additional drinking
water wells were placed into the agquifer. However, as
previously mentioned, Station No. 1 is presently equipped
with granular activated carbon treatment to remove VOCs from
the groundwater, so the resultant risk would be minimal.
This remedial action will address the principal future
threat to human health posed by the contaminant plume,
namely the possible ingestion, inhalation and dermal
adsorption from multiple household uses of potable
groundwater.

B. Ecological Risk Assessment

The ecological risk assessment 1is based on data collected
during the Supplemental MOM RI and information in the
existing literature. No population studies, bioassays, or
biomonitoring were performed in conjunction with this
project.

1. Source Characterization

Contaminants in the surface water and sediment are important
for the characterization of Site ecological risks.
Groundwater contaminants are less important and have not
been considered. Discharge of contaminated groundwater to
surface water bodies could result in ecological effects.
However, direct surface water and sediment sample analysis
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have provided sufficient data to characterize such potential
impacts.

VOC contamination in surface waters and sediments may be
described as low-level and sporadic. TCE and 1,2-DCE were
detected in surface water samples at maximum concentrations
of 54 ug/L and 96 ug/L, respectively. TCE and 1,2-DCE were
detected in surface water sample collected below the
discharge of the Mill Pond groundwater extraction system.
These and other VOCs have been detected in surface water and
sediments throughout the watershed. Chemicals detected in
surface water and sediments from the lower Johnson Creek
watershed during the remedial investigation are listed in
Table 7-1 of the Supplemental MOM RI.

A review of available Ambient Water Quality Criteria
("AWQC") for the protection of aquatic life indicates that
organics concentrations detected in the surface water
samples are below available AWQC. Concentrations of
aluminum, silver, iron and lead detected in the surface
waters of the lower Johnson Creek watershed exceed AWQC for
the protection of aquatic life in surface water. The in-
text table found in Section V of the ROD and Table 22
compares the detected organic and inorganic concentrations,
respectively, to available standards/criteria.

2. Habitat And Potential Receptors

This section briefly describes the habitat types present
within the Site and identifies potential animal and plant
receptors. This information has been compiled from field
observations and data collected during sampling conducted
during the Supplemental MOM RI and other recent activities
at the Site.

Two types of wetland habitat, ponds and streams, are known
to exist within the Site. Streams include Argilla and
Brindle Brook, Johnson Creek, and the Merrimack River.
Ponds include Mill Pond and the Trimount impoundment.

The 1985 Groveland Wells Site Remedial Investigation Report
(ERT, 1985) identified three wetland types present in the
study area: Ponds, Bordering Vegetative Wetlands ("BVW"),
and Kettle Depressions. The 1987 Massachusetts Wetland
Protection Regulations (310 CMR 10.0) further define wetland
types. The wetland resource areas present at the Site, as
defined by these regulations, include BVW (including marshes
and swamps), Land Under Waterbodies and Waterways (creeks,
streams and ponds), Banks, and Land Subject to Flooding.

Each agquatic habitat (ponds and streams) selected to
represent the Site for this assessment includes all of the
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local wetland resource areas as defined by 310 CMR 10.0.
There is a significant marsh area (BVW) associated with Mill
Pond; this habitat is evaluated in concert with the pond.

a. Ponds and Marshes

There are two manmade surface water impoundments within the
watershed: Mill Pond and the Trimount impoundment, which is
located immediately north of Main Street adjacent to
Trimount Bituminous Products. Mill Pond is surrounded on
three sides by a marshy area dominated by purple
loosestrife, cattails and numerous sedges. Although this
marsh is relatively dry in the summer months, spring
flooding is extensive. Johnson Creek meanders through the
center of this marsh, serving as the primary influent to
Mill Pond.

The Trimount impoundment has no associated marsh, but is
surrounded by a woodland to the east and a field and "edge"
to the west. Farther to the west is the active gravel and
asphalt operation known as Trimount Bituminous Products.
This operation is active during the summer and early fall.
Therefore, the pond is not anticipated to provide extensive
breeding habitat for birds or other species requiring
privacy from human activities and noise. This pond is,
however, an optimal area for amphibians, reptiles and
invertebrates.

Both impoundments are relatively stagnan%t; they are prone to
agquatic vegetation growth although significant vegetative
growth was not observed in the Trimount impoundment during
field activities. This pond may have been under
considerable stress in the past as a result of pumping and
graveling operations. Therefore, the pond bottoms may not
sustain vegetative growth.

b. Streans

Four small streams exist within the study area: Brindle
Brook, Johnson Creek, an unnamed brook which is a tributary
to Johnson Creek south of the Haverhill Landfill, and
Argilla Brook. These streams range in width from 6 to

12 feet and in depth from 4 feet during spring runoff to
less than 6 inches during mid-summer drought conditions.

It is expected that small fish travel in these streams
between the impoundments and the Merrimack River.
Recreational fishing for trout and other warm water species
is reported in both Johnson Creek and the Merrimack River.
The catadromous american eel has been found to use Johnson
Creek and Argilla Brook for adult habitat (NOAA, 1988).
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¢. Merrimack River

The Merrimack River has been noted to be an important
breeding and migratory habitat for numerous commercial
species of fish, including striped bass, alewife, blueback
herring, and atlantic salmon (NOAA, 1988). The River basin
also has been reported to serve as wintering grounds for
bald eagles and is important as a summer breeding and
feeding habitat for other soaring predatory birds.

d. Trustee Resources and Rare and Endangered Species

The Massachusetts Natural Heritage Program was contacted in
July 1990 with respect to rare and endangered species
visiting or residing in the Site area. In August 1990,
representatives of the Natural Heritage Program responded
that two state-listed species were known to be present near
the Groveland Wells Site.

The wood turtle (Clemmys insculpta) is classified as a
species of special concern and the Blandings turtle
(Emydoidea blandingii) is classified as a threatened
species. Both species are known to exist to the southeast
of the Site. The Massachusetts Natural Heritage Program
also stated that the "Argilla Brook and surrounding forested
area provide the habitat necessary for these turtles’
survival."

The Massachusetts Division of Fisheries and Wildlife
regulations (321 CMR 8.01) identify a threatened species as
any species which is likely to become an endangered species
within the foreseeable future throughout all or a
significant portion of its range. These regulations
identify species of special concern as any native species
which has been documented to be suffering a decline such
that the species in the Commonwealth could be threatened, or
which occurs in such small numbers or within such a
restricted distribution that it could become threatened in
the Commonwealth.

3. Conclusions

Sediment and surface water contamination at the Site is low
level and sporadic and do not appear to present a risk to
the environment. VOC contamination in surface water and
sediment are below available AWQC and therefore represent
minimal risk. Metals concentrations for aluminum, sliver,
iron and lead detected in surface water occasionally exceed
AWQC, but EPA does not believe they present a risk to the
majority of the aguatic community. Inorganic concentrations
detected in sediment appear to reflect background for the
Site.
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vII.

DEVELOPMENT AND SCREENING OF ALTERNATIVES
A. statutory Requirements/Response Objectives

Under its legal authorities, EPA’s primary responsibility at
Superfund sites is to undertake remedial actions that are
protective of human health and the environment. 1In
addition, Section 121 of CERCLA establishes several other
statutory requirements and preferences, including: a
requirement that EPA’s remedial action, when complete, must
comply with all federal and more stringent state
environmental standards, requirements, criteria or
limitations, unless a waiver is invoked; a reguirement that
EPA select a remedial action that is cost effective and that
uses permanent solutions and alternative treatment
technologies or resource recovery technologies to the
maximum extent practicable; and a preference for remedies in
which treatment permanently and significantly reduces the
volume, toxicity or mobility of the hazardous substances is
a principal element over remedies not involving such
treatment. Response alternatives were developed to be
consistent with these Congressional mandates.

Based on preliminary information relating to types of
contaminants, environmental media of concern, and potential
exposure pathways, remedial action objectives were developed
to aid in the development and screening of alternatives.
These remedial action objectives were developed to mitigate
future potential threats to public health and the
environment.

These response objectives were:

- To prevent ingestion of groundwater contamination in
excess of relevant and appropriate drinking water
standards [MCLs/MCLGs/Massachusetts Drinking Water
Standards(MMCLs)] or, in their absence, an excess
cancer risk level of 10, for each carcinogenic
compound. Also, to prevent ingestion of groundwater
contaminated in excess of a total excess cancer risk
level for all carcinogenic compounds of 10™“ to 1076.

- To prevent ingestion of groundwater contaminated in
excess of relevant and appropriate drinking water
standards for each non-carcinogenic compound and a
total Hazard Index greater than unity (1) for non-
carcinogenic compounds having the same target endpoint
of toxicity.

- To restore the groundwater aquifer to relevant and
appropriate drinking water standards (MCLs/MCLGs/MMCLs)
or, in their absence, the more stringent of an excess
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cancer risk of 10°%, for each carcinogenic compound or
a hazard quotient of unity for each non-carcinogenic
compound. Also, restore the agquifer to the more
stringent of (1) a total excess cancer risk of 10 to
10 or (2) a hazard index not to exceed an acceptable
range for non-carcinogenic compounds having the same
target endpoint of toxicity.

B. Technology and Alternative Development and Screening

CERCLA and the NCP set forth the process by which remedial
actions are evaluated and selected. In accordance with
these requirements, a range of alternatives were developed
for the Site.

With respect to groundwater response action, the
Supplemental MOM RI/FS developed a limited number of
remedial alternatives that attain Site specific remediation
levels within different timeframes using different
technologies, a no action alternative, and an institutional
controls alternative.

The Supplemental MOM FS identified, assessed and screened
technologies based on implementability, effectiveness, and
cost. Chapter 5 of the Supplemental MOM FS presented the
remedial alternatives developed by combining the
technologies identified in the previous screening process.
The purpose of the initial screening was to narrow the
number of potential remedial actions for further detailed
analysis while preserving a range of options. Each
alternative was then evaluated and screened in Chapter 5 of
the Supplemental MOM FS

In summary, of the thirty-seven (37) management of migration
remedial alternative technology/process options screened in
Chapter 4, seventeen (17) were retained and combined into
six (6) general alternatives for detailed analysis. Table
4-1 of the Supplemental MOM FS identifies the seventeen (17)
technology/process options that were retained in the
preliminary screening as well as those that were eliminated
from further consideration. Table 4-6 of the Supplemental
MOM FS identifies the six (6) general alternatives that were
finally retained through the screening process.

VIII. DESCRIPTION OF ALTERNATIVES
This Section provides a narrative summary of each
alternative evaluated. A detailed tabular assessment of

each alternative can be found in Table 5-14 of the
Supplemental MOM FS.
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Management of Migration ('"MOM'") Alternatives Analyzed

The Supplemental MOM FS outlined management of migration
alternatives at the Groveland Site to address contaminants
in the plume extending from the Valley property and
throughout the Site. The management of migration
alternatives evaluated for the Site include: (1) a no-action
alternative; (2) institutional controls; (3) partial
inorganics removal and treatment, and discharge to the
Haverhill Sewage Treatment System; and inorganics removal
and treatment and subsequent organics treatment using (4)
air stripping, (5) carbon adsorption, and (6) ultraviolet
("UV") Joxidation.

Alternative No. 1 - No Action

This alternative was evaluated to serve as a baseline for
comparison with the other remedial alternatives under
consideration. Under no action, no removal of contaminants
from the agquifer would occur, other than those currently
being removed and treated by the air stripper at the Mill
Pond Groundwater Extraction and Treatment System as well as
the granular carbon adsorption ("GAC") system at Station
No. 1. The only cost requirement is the provision for
monitoring every 5 years.

Estimated Time for Design and Construction: Not applicable
Estimated Time of Operation: Not applicable

Estimated Capital Cost: Not applicable

Estimated Annual Operation and Maintenance Costs: $5,000
Estimated Total Cost (net present worth): $70,000

Alternative No. 2 - Institutional Controls

Alternative No. 2 involves the imposition of institutional
controls. These institutional controls would be designed
to prohibit the use of groundwater in the contaminated area
until cleanup levels have been achieved. Such controls
could include, for example, deed restrictions prohibiting
installation of private wells in the contaminated plume.
The institutional controls would be implemented to minimize
future risks associated with the potential direct use of
contaminated groundwater and to provide notice of the
migration of contaminants to Station No. 1. The cost
requirements include quarterly sampling of monitoring wells.

Estimated Time for Design and Construction: Not applicable
Estimated Time of Operation: Not applicable

Estimated Capital Cost: Not applicable

Estimated Annual Operation and Maintenance Costs: $39,000
Estimated Total Cost (net present worth): $600,000
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Alternative No. 3 - Extraction Wells, Partial Inorganics
Removal, and Discharge to the Haverhill
POTW

This alternative includes the institutional controls and
sampling in Alternative 2. Also included is the construction
of a network of approximately six groundwater extraction
wells to intercept the entire width and depth of the
contaminated groundwater plume originating from the Valley
property (See Figures 7 and 8). The total estimated flow
rate needed to intercept the plume is about 400 gallons per
minute ("gpm"). During remedial design, the existing Mill
Pond extraction system will be considered for use to
supplement or replace one of the six new extraction wells
proposed for this area. Additionally, sampling of the
surface water and sediments in Johnson Creek and other
nearby streams would be conducted on a semi-annual basis to
identify any potential discharge of contaminated groundwater
to surface water bodies.

This alternative includes a system for the removal of metals
(primarily iron) in the extracted groundwater to an
acceptable level for discharge to the Haverhill POTW.
Contaminated groundwater is pumped to a mixed equalization
tank to lessen effects of flow and concentration variations.
Alr is diffused into the tank to convert soluble ferrous
iron into insoluble ferric iron. The overflow from the
equalization/aeration system would be transferred to a
sedimentation unit (also referred to as clarifier). 1In the
sedimentation unit, most of the suspended solids would
settle to the bottom of the unit because of the gquiescent
condition. Flocculation and coagulation would be performed
prior to sedimentation to promote rapid and effective
removal of the suspended solids. The settled solids would
be transferred to the residual treatment system.

To minimize sludge disposal requirements, a filter press was
selected as the representative process option for separating
free water from the suspended solids in the residual
treatment process. For disposal, the dewatered filter cake
(dewatered sludge) would be transferred offsite for
disposal. Classification of this waste would have to be
determined during remedial design/action. If this filter
cake is found to be a hazardous waste it will be disposed of
in accordance with applicable requirements.

The partially treated groundwater would be discharged to
existing sanitary sewers located throughout the plume area.
The sewers discharge to the Groveland lift station (located
north of Argilla Brook near Washington Street). The current
flow rate into this lift station is about 60 to 140 gpm.
Since the estimated extraction rate is significantly higher
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than the current rate, it is assumed that upgrading at the
lift station would be required. A parallel lift station
intercepting the sewers and connected to the existing (and
sufficiently sized) discharge header would be considered.

At the Haverhill POTW, the contaminated groundwater would be
blended with about 11.5 MGD or 8,000 gpm of sanitary
wastewater. An estimated 95 percent of the insoluble metals
would be removed from the water at the POTW because of the
primary and secondary sedimentation treatment units.
Approximately 83 percent of the volatile organics would be
volatilized in the aeration basin; an indeterminate quantity
would be adsorbed onto the sludge for subsequent removal in
the secondary sedimentation unit. The Haverhill POTW
effluent is discharged to the Merrimack River.

Estimated Time for Design and Construction: 4 months and 6
months, respectively

Estimated Time of Operation: 30 years

Estimated Capital Cost: $1,800,000

Estimated Annual Operation and Maintenance Costs: $643,000

Estimated Total Cost (net present worth): $11,700,000

Alternative No. 4 - Extraction Wells, Inorganics Removal,
Air Stripping, and Discharge to
Johnson Creek

This alternative includes the institutional controls and
sampling in Alternative 2. It also includes other portions
of Alternative 3 (installation of a groundwater extraction
network and equalization/aeration and sedimentation to
remove inorganics, as well as sampling of surface water and
sediments). A new component of the metal removal scheme
would be filtration, which provides additional removal of
suspended solids which would be necessary to achieve the
metal discharge standards and to allow for the efficient
operation of the treatment equipment.

TCE and other volatile organics would be removed from the
filtered groundwater by a 25 foot air stripping tower.
Emissions from the tower would be captured by a granular
activated carbon unit. Spent carbon would be transported
off-site for regeneration and destruction of the organics.
The treated groundwater would be discharged into Johnson
Creek. The estimated discharge flow rate of about 400 gpm
is within the normal flow rate that the existing stream
channel can accommodate. The discharge structure would
include measures to minimize potential erosion of the river
bed and would be designed to ensure that it will not cause
physical disruption of wetlands (if any) near the discharge
point.
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Estimated Time for Design and Construction: 6 months and
9 months, respectively.

Estimated Time of Operation: 30 years

Estimated Capital Cost: $3,400,000

Estimated Annual Operation and Maintenance Costs: $341,000

Estimated Total Cost (net present worth): $8,700,000

Alternative 5: Extraction Wells, Inorganics Removal, Carbon
Adsorption, and Discharge to Johnson Creek

This alternative includes the institutional controls and
sampling in Alternative 2. It also includes other portions
of Alternative 4 (installation of a groundwater extraction
network and equalization/aeration, sedimentation and
filtration to remove inorganics, as well as sampling of
surface water and sediments). Under Alternative 5, the
filtered groundwater would then be transferred to granular
carbon adsorption units to remove TCE and other organic
volatiles. Spent carbon would be transported off-site for
regeneration and destruction of the organics. The treated
groundwater would be discharged to Johnson Creek. The
estimated discharge flow rate of about 400 gpm is within the
normal flow rate that the existing stream channel can
accommodate. The discharge structure would include measures
to minimize potential erosion of the river bed and would be
designed to ensure that it will not cause physical
disruption of wetlands (if any) near the discharge point.

Estimated Time for Design and Construction: 6 months and 9
months, respectively.

Estimated Time of Operation: 30 years

Estimated Capital Cost: $3,500,000

Estimated Annual Operation and Maintenance Costs: $610,000

Estimated Total Cost (net present worth): $12,900,000

Alternative 6: Extraction Wells, Metals Removal,
Uv/Oxidation and Discharge to Johnson Creek

This alternative includes the institutional controls and
sampling in Alternative 2. It also includes other portions
of Alternative 4 (installation of a groundwater extraction
network and equalization/aeration, sedimentation and
filtration to remove inorganics, as well as sampling of
surface water and sediments). Under Alternative 6, the
filtered water would then be subjected to a process
involving ultraviolet ("UV") light and oxidation to destroy
TCE and other volatile organics. (A more complete
description of this alternative is provided below). The
treated groundwater would be discharged to Johnson Creek.
The estimated discharge flow rate of about 400 gpm is within
the normal flow rate that the existing stream channel can
accommodate. The discharge structure will include measures
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IX.

to minimize potential erosion of the river bed and will be
designed to ensure that it will not cause physical
disruption of wetlands (if any) near the discharge point.

Estimated Time for Design and Construction: 9 months for
each

Estimated Time of Operation: 30 years

Estimated Capital Cost: $3,800,000

Estimated Annual Operation and Maintenance Costs: $333,000

Estimated Total Cost (net present worth): $8,900,000

SUMMARY OF TBE COMPARATIVE ANALYSIS OF ALTERNATIVES

Section 121(b) (1) of CERCLA presents several factors that at
a minimum EPA is required to consider in its assessment of
alternatives. Building upon these specific statutory
mandates, the National Contingency Plan articulates nine
evaluation criteria to be used in assessing the individual
remedial alternatives.,

A detailed analysis was performed on the alternatives using
the nine evaluation criteria in order to select a Site
remedy. The following is a summary of the comparison of each
alternative’s strengths and weaknesses with respect to the
nine evaluation criteria. These criteria and their
definitions are as follows:

Threshold Criteria

The two threshold criteria described below must be met in
order for the alternatives to be eligible for selection in
accordance with the NCP.

1. Overall protection of human health and the environment
addresses whether a remedy provides adequate protection
and describes how risks posed through each pathway are
eliminated, reduced or controlled through treatment,
engineering controls, or institutional controls.

2. Compliance with applicable or relevant and appropriate
requirements ("ARARS') addresses whether a remedy will
meet all of the ARARs of other Federal and State
environmental laws and/or provide grounds for invoking
a waiver.

Primary Balancing Criteria

The following five criteria are used to compare and evaluate
the elements of different alternatives that meet the
threshold criteria.
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3. Long-term effectiveness and permanence addresses the
criteria that are used to assess alternatives for the
long-term effectiveness and permanence they afford,

along with the degree of certainty that they will prove

successful.

4. Reduction of toxicity, mobility, or volume through
treatment addresses the degree to which alternatives
employ recycling or treatment that reduces toxicity,

mobility, or volume, including how treatment is used to

address the principal threats posed by the Site.

5. Short~-term effectiveness addresses the period of time

needed to achieve protection and any adverse impacts on

human health and the environment that may be posed
during the construction and implementation period,
until cleanup levels are achieved.

6. Implementability addresses the technical and
administrative feasibility of a remedy, including the
availability of materials and services needed to
implement a particular option.

7. Cost includes estimated capital and operation and
maintenance ("O&M") costs, as well as present-worth
costs.

Modifying Criteria

The modifying criteria generally are used during the final
evaluation of remedial alternatives after EPA has received
public comment on the Remedial Investigation, Feasibility
Study, and Proposed Plan.

8. State acceptance addresses the Commonwealth of
Massachusetts’s position and key concerns related to
the preferred alternative and other alternatives, and
the Commonwealth of Massachusetts’s comments on ARARs
or the proposed use of waivers.

9. Community acceptance addresses the publics’ general
response to the alternatives described in the
Feasibility Study and Proposed Plan .

A detailed assessment of each alternative according to the
above criteria, except the State and community acceptance

criteria, can be found in Section 5.2 of the Supplemental

MOCM FS.

Following the detailed analysis of each individual
alternative, a comparative analysis, focusing on the
relative performance of each alternative against the above
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criteria, except the State and community acceptance
criteria, was conducted. This comparative analysis can be
found in Table 5-14 of the Supplemental MOM.

The section below discusses each of the nine criteria,
including the State and community acceptance criteria, in
connection with each alternative, and outlines their
strengths and weaknesses.

1. OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

Alternatives 3, 4, and 5 would provide equal overall
protection to human health and the environment by
identifying contaminant migration, treating groundwater
contaminants, controlling new contact with groundwater
contamination and controlling its migration.
Alternative 1 (the no-action alternative) would not
provide overall protection of human health and the
environment. Humans could be exposed to excessive
levels of certain organic contaminants if new private
wells were to be located in the contaminated plume.
Alternative 2 (institutional controls) is of moderate
effectiveness in terms of protecting human health and
the environment over long periods of time.

Only Alternative 6, however, provides for on-site
destruction of organic contaminants in groundwater and
utilizes a treatment process for organic contaminants
that produces virtually no waste residuals. Of all the
alternatives, the organic treatment process used in
Alternative 6 provides the greatest overall protection
of human health and the environment because it destroys
virtually all organic contaminants in the extracted
groundwater.

2. COMPLIANCE WITH APPILICABLE OR RELEVANT AND APPROPRIATE
REQUIREMENTS ("ARARsS")

Except for the no-action (Alternative 1) and
institutional control (Alternative 2) alternatives, all
of the other alternatives that received detailed
analysis in the FS would meet all ARARs.

3. LONG-TERM EFFECTIVENESS AND PERMANFENCE

Alternatives 3, 4, 5 and 6 provide similar degrees of
long-term effectiveness and permanence in reducing
risks presented by the contaminated groundwater at the
Site. In each of those alternatives , no significant
residual risks should remain in the groundwater. Under
Alternative 1 (no-~action), long-term risks remain and
may increase with time. Under Alternative 2, the use
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of institutional controls is of unknown effectiveness
in terms of protecting human health over long periods
of time.

Only Alternative 6 provides for on-site destruction of
organic contaminants in groundwater and utilizes a
treatment process for organic contaminants that
produces virtually no waste residuals. Of all the
alternatives, the organic treatment process used in
Alternative 6 provides the greatest long-term
effectiveness and permanence because it destroys
virtually all organic contaminants in the extracted
groundwater.

REDUCTION OF TOXICITY, MOBILITY, OR VOILUME THROUGH
TREATMENT

Neither Alternatives 1 or 2 would provide additional
treatment resulting in a reduction of toxicity,
mobility or volume. Alternatives 3, 4, 5 and 6 would
remove or destroy approximately 99 percent of the Site
organics by treating approximately 6.3 billion gallons
of contaminated groundwater and removing or destroying
approximately 6,600 pounds of organics. Each of these
latter four treatment schemes is irreversible.

Only Alternative 6 provides for on-site destruction of
organic contaminants in groundwater and utilizes a
treatment process for organic contaminants that
produces virtually no waste residuals. Use of this
technology permanently destroys (not merely reduces)
virtually all organic contaminants in the extracted
groundwater.

SHORT~TERM EFFECTIVENESS

Of the alternatives, Alternatives 1 and 2 would have
the least effects on the community and workers since
minimal or no actions would occur. However,
Alternatives 1 and 2 would provide the least protection
of the environment, since the contaminants would
continue to migrate.

Alternatives 3, 4, 5 and 6 are all similar in terms of
their short-term effectiveness. There would be a
minimal increase in risk because of the construction
and operation of an extraction, treatment, and/or
discharge system. Worker health and safety practices
would have to be employed during the construction of
extraction wells, particularly in the more contaminated
areas. Alternatives, 3, 4, 5 and 6 would require an
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estimated 30 years before achieving compliance with
remedial action objectives.

Only Alternative 6 provides for on-site destruction of
organic contaminants in groundwater and utilizes a
treatment process for organic contaminants that
produces virtually no waste residuals. Use of this
technology most effectively eliminates possible adverse
impacts of organic contaminant transport or transfer
off-site, as occurs with Alternatives 3, 4 and 5.

IMPLEMENTABILITY

The technologies required to implement Alternatives 2
through 6 are readily available, reliable and easy to
undertake. In each case, migration and exposure
pathways should be effectively remediated. Alternative
6 utilizes an innovative technology, the UV/Oxidation
organics treatment process, and treatability testing
would be reguired to confirm the feasibility of the use
of that technology in remediating organic groundwater
contamination at the Site, but EPA believes that the
reliability of that technology has been established.
Alternative 1 is simple to undertake since it requires
no treatment or additional monitoring.

COST

The capital, operation and maintenance, and total cost
for each alternative is provided as part of the
description of alternatives in Section VIII of the ROD.
Alternatives 1 and 2 are the least costly alternatives,
with total costs of $70,000 and $600,000, respectively.
Alternatives 3, 4, 5, and 6 have total costs of
$11,700,000, $8,700,000, $12,900,000, and $8,900,000,
respectively. Thus, of the four latter alternatives,
Alternatives 4 and 6 would involve the least total
cost.

STATE ACCEPTANCE

Based on its review of the remedial investigations and
feasibility studies for the Site, and the Proposed
Plan, the Commonwealth of Massachusetts concurs in the
selection of EPA’s alternative.

COMMUNITY ACCEPTANCE

Community reaction to Alternative 6, the preferred
alternative, has been mixed. Two commenters
specifically supported EPA’s preference for Alternative
6. Other commenters stated that Alternative 2
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(institutional controls) or Alternative 4 (air
stripping) should be selected. A number of commenters
stated that remedial action should be focused only in
the most contaminated portion of the plume.

THE SELECTED REMEDY

Based on the comparative analysis as summarized above, EPA
has selected Alternative 6 as the remedy for this Site.

A, Interim Groundwater Cleanup Levels

Interim groundwater cleanup levels have been established

for all contaminants of concern identified in the baseline
risk assessment found to pose an unacceptable risk to either
public health or the environment. Interim cleanup levels
have been set based on ARARs [e.g., Drinking Water Maximum
Contaminant Level Goals ("MCLGs" and MCLs)], if available,
or other suitable criteria described below. Periodic
assessments of the protection afforded by the selected
remedial action will be made as the remedy is being
implemented and at the completion of the remedial action.

At the time all groundwater ARARs identified in the ROD, and
newly promulgated ARARs and modified ARARs which call into
guestion the protectiveness of the remedy, have been
achieved, a risk assessment shall be performed on all
residual groundwater contamination. This risk assessment of
the residual groundwater contamination shall follow EPA
procedures and will assess the cumulative risks for
carcinogens and non-carcinogens posed by the consumption of
Site groundwater. If the risks are not within EPA’s risk
management goal for carcinogens and non-carcinogens, then
the remedial action will continue until protective levels
are attained, or the remedy is otherwise deemed protective.
These final protective cleanup levels shall be performance
standards for this ROD.

The goal of this remedial action 1is to restore groundwater
to its beneficial use, which is, at this Site, to restore a
potential drinking water source to acceptable levels. Based
on information obtained during the remedial investigation
and on a careful analysis of all remedial alternatives, EPA
believes that the selected remedy will achieve this goal.

It may become apparent, during implementation and operation
of the groundwater extraction system and its modifications,
that contaminant levels have ceased to decline and are
remaining constant at levels higher than the remediation
goal over some portion of the contaminated plume. In such a
case, the system performance standards and/or the remedy may
be re-evaluated.

42



The selected remedy will include groundwater extraction for
an estimated period of 30 years, during which the system’s
performance will be carefully monitored on a regular basis
and adjusted as warranted by the performance data collected
during operation. Modifications may include the following:

(1) pumping may be discontinued at individual wells
where cleanup levels have been attained;

(2) pumping may be attenuated at wells to eliminate
stagnation points;

(3) pumping may be pulsed to allow aquifer
eguilibration and to allow adsorbed contaminants
to partition into groundwater;

(4) additional extraction wells may be installed to
facilitate or accelerate cleanup of the
contaminant plume; and

(5) additional monitoring wells may be installed to
evaluate remedial progress

To ensure that cleanup levels continue to be maintained, the
aquifer will be monitored at those wells where pumping has
ceased, and at the same frequency as that of other
monitoring wells. The frequency of monitoring for all wells
will be determined during remedial design.

Groundwater monitoring wells adjacent to the Chesterton
property and Haverhill Municipal Landfill will be sampled on
a regular basis to ensure that the remedial extraction
system does not adversely spread the contamination
originating from these properties. If it is determined that
the remedial extraction wells are causing the contamination
from these properties to adversely spread, the extraction
system will be modified, e.g., by reducing the pumping rate
or relocating extraction wells.

The proposed extraction well locations (See Figure 15) are
sufficiently distant from the Valley property so as not to
cause any interference with the remedial activities

occurring there. The anticipated 2zone of influence of the
most southerly well will not extend to the Valley property.

The area of attainment for the management of migration
operable unit is the contaminated plume that extends from
the Valley property as well as any other areas within the
Site where cleanup levels or ARARs are exceeded in
groundwater. The Chesterton property, the Haverhill
Municipal Landfill, and the Valley property are not part of
the area of attainment for the Management of Migration
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Operable Unit. As discussed previously, remediation for
those areas are being handled separately as follows: (1)
remediation of contamination at the Chesterton property

will be conducted under RCRA ; (2) remediation of
contamination at the Haverhill Municipal Landfill, which has
been listed on the NPL, will be conducted separately under
CERCLA; and (3) remediation of contamination at the Valley
property is being implemented under an Amended
Administrative Order dated February 1, 1991, in accordance
with the Source Control ROD.

The approximate area of attainment for the plume, as
presented in Figure 7, is believed to encompass
approximately 75 acres (as delineated using the maximum
concentration of TCE detected during the Supplemental MOM
RI). A calculated 360 million gallons of groundwater is
believed to be currently affected by virtue of being
contaminated with approximately 6,700 pounds of TCE and 1,2-
DCE, plus lesser quantities of other contaminants. No free
product or dense non-agueous phase liguids ("DNAPLs") have
been detected in the aquifer downgradient of the Valley
property. However, the possibility that free-product may
exist cannot be ruled out. If free-product is discovered
during remediation, the remedy may be reevaluated in a
supplemental decision document.

Organic groundwater contaminants in the area of attainment
will be treated to the interim cleanup levels presented
below. TCE and DCE were selected as the *wo major organic
contaminants of concern in this area of attainment, based on
mobility, toxicity, observed concentrations, and remedial
levels. Remediation of groundwater to the interim cleanup
levels for these two organic contaminants should result in
achieving the respective levels for each of the other
organic contaminants.

Inorganic groundwater contaminants which exceed MCLs
(aluminum, antimony, arsenic, barium, beryllium, cadmium,
chromium, nickel and selenium) within the area of attainment
will be treated to interim cleanup levels presented below.
During the design stage of the remedy, a comprehensive
background groundwater sampling program will be conducted.
If study results indicate that certain Site inorganic
chemicals are present at background concentrations, then
those inorganics will no longer be identified as Site-
related contaminants and standards (ARARs/cleanup levels)
for those inorganics would not need to be met. If necessary,
however, these contaminants may be cleaned up to background.
If study results indicate that certain inorganic
concentrations are not representative of background, then
the remedy will be designed to attain inorganic interim
cleanup levels for those chemicals.

44



Because the aquifer, including the area of attainment, is a
Class II aquifer, which is a potential source of drinking
water, MCLs and non-zero MCLGs established under the Safe
Drinking Water Act are ARARs.

Interim cleanup levels for known and probable carcinogenic
compounds (Class A & B) have been set at the appropriate MCL
as the MCLGs for these groups of compounds are zero.

Interim cleanup levels for the Class C (possible
carcinogens) have been set at the non-zero MCLG. 1In the
absence of a non-zeroc MCLG, an MCL, or a proposed drinking
water standard or other suitable criteria to be considered
(i.e. health advisory, State standard), a cleanup level was
derived for carcinogenic effects based on a 10°® excess
cancer risk level considering the ingestion of groundwater.

Interim cleanup levels for compounds in groundwater
exhibiting non-carcinogenic effects have been set at the
non-zero MCLG. In the absence of a non~zero MCLG, interim
cleanup levels for non-carcinogenic effects have been set at
a level thought to be without appreciable risk of an adverse
effect when exposure occurs over a lifetime (hazard

guotient = 1).

Table 23 below summarizes the interim cleanup levels for
carcinogenic and non-carcinogenic contaminants of concern
identified in groundwater at the Site.

All groundwater ARARs identified in the ROD, and newly
promulgated ARARs and modified ARARs which call into
guestion the protectiveness of the remedy and the interim
cleanup levels prescribed by the above described risk
assessment, must be achieved at the completion of the
remedial action within the area of attainment. EPA has
estimated that these levels will be obtained within thirty
(30) years.

While these interim cleanup levels are consistent with ARARs
(and suitable criteria to be considered) for groundwater, a
cumulative risk that could be posed by these compounds may
exceed EPA’s goals for remedial action. Consequently, these
levels are considered interim cleanup levels for
groundwater. When all groundwater ARARs identified in the
ROD, and newly promulgated ARARs and modified ARARs which
call into question the protectiveness of the remedy, have
been attained, a risk assessment will be performed on
residual groundwater contamination to determine whether the
remedial action is protective. Remedial actions shall
continue until protectiveness concentrations of residual
contamination have been achieved or until the remedy is
otherwise deemed protective. These protective residual
levels shall constitute the final cleanup levels for this
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TABLE 23
INTERIM GROUNOWATER CLEANUP LEVELS

Noncarcinogenic Cont. Reference Clean-up Basis Target Endpoint  Hazard
of Concern Dose(oral) Level of [ndex
(mg/kg-day) (mg/L) Toxicity
Acetone 1.1E-01 0.7 MMCL liver, kidney 1.98-01
Ant imony 4.0E-04 0.003 MCL blood 2.3e-01
Arsenic 1.0e-03 0.05 MCL skin 1.5E+00
Barium 5_0E-02 1 MCL blood, fetotox. 6.0e-01
Beryllium 5.0£-03 0.001 MCL none 6.0E-03
Cadmium 5.0£-04 0.005 MCL kidney 3.0e-01
Chiorobenzene 2.0E-02 0.1 MCL liver, kidney 1.5¢-01
Chromium(VI) 5.0e-03 0.05 MCL kidney 3.0e-01
1,1-Dichloroethane 1.0e-01 0.005 MMCL kidney 1.5€-03
1,1-Dichloroethene 9.0£-03 0.007 MCL liver 2.3e-02
1,2-Dichloroethene(c) 1.0e-02 0.07 MCL bl ood 2.1e-01
Mercury 3.0€-06 0.002 MCL neurotox., kidney 2.0E-01
Methylene chloride 6.0E-02 0.005 MCL liver 2.5€-03
Nickel 2.0€E-02 0.1 MCL body weight 1.5e-01
Selenium - 0.01 MCL CNA -
Silver 3.0e-03 0.05 MMCL skin 5.0E-01
Tetrachloroethene 1.0€-02 0.005 MCL Liver 1.5€-02
Toluene 2.0E-01 1 MCL CNS, kidney, liver 1.5£-01
1.1,1-Trichloroethane 9.0E-02 0.2 MCL liver 6.76-02
Vanadium 7.0£-03 0.24 HB none 1.0E+00
SUM

Liver Endpoint 6.0€-01
Kidney Endpoint 1.3€+00
CNS 3.5e-01
Blood 1.1E+00
skin 2.0e+00
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TABLE 23
INTERIM GROUNDWATER CLEANUP LEVELS(CONT'D)

Carcinogenic Contaminants Carc. Potency Clean-up Basis Cancer Risk
of Concern Factor (oral) Level Level
(mg/kg-day) (mg/L)
Arsenic 1.8£+00 0.05 MCL 8_8E-04
Benzene 2.9E-02 0.005 MCL 1.5E-06
gery(lium 4.3e400 0.001 MCL 4.3E-05
1,1-Dichloroethene 6.0€-01 0.007 MCL 4 .28-05
Lead - 0.015 Policy(1) -
Methylene chioride 7.5e-03 0.005 MCL 3.8€-07
Tetrachloroethene 2.9€-02 0.005 MCL 1.5E-06
Trichloroethene 1.1e-02 0.005 MCL 5.5¢-07
Vinyl chloride 1.96+00 0.002 MCL 3.8€-05
SUM 1.0e-03
NOTES:

(1) - Superfund Policy- Memo from Henry Longest, Director, Office of Emergency and Remedial
Response to Patrick Tobin, Director, Waste Management Division, Region 1V,
Cleanup Level for Lead in Groundwater, June, 1990.%

MCL - Maximum Contaminant Level

SMCL - Secondary Maximum Contaminant Level

HB - Hazard Based (noncarcinogens)

CNA - Criteria Not Available

MMCL - Massachusetts Maximum Contaminant Level
CNS - Central Nervous System



Management of Migration ROD and shall be considered
performance standards for remedial action. If final cleanup
levels differ significantly from interim cleanup levels, EPA
will reevaluate the selected remedy and take appropriate
action to ensure that the cleanup levels are attained.

B. Description of Remedial Components
EPA’s preferred alternative includes:
- Installing a groundwater extraction system;

- Constructing inorganics and ultraviolet
("UV")/Oxidation organics treatment units;

- Extracting and treating contaminated groundwater; and
- Discharging treated groundwater to Johnson Creek.
Each of these components are described separately below.

This alternative includes institutional controls that would
prohibit the use of groundwater in the contaminated area
until cleanup levels have been achieved. Such controls
could include, for example, deed restrictions prohibiting
the installation of private wells in the contaminated plume.
This alternative also includes quarterly sampling of
monitoring wells around Station No. 1. These actions would
be implemented to minimize current and future risks
associated with the potential direct use of contaminated
groundwater, and would monitor any potential migration of
contaminants to Station No. 1.

Also included is the construction of an estimated six
groundwater extraction wells to intercept the entire width
and depth of the contaminated groundwater plume originating
from the Valley property (See Figures 7 and 8). The
locations of the extraction wells and treatment system are
shown in Figure 15, but the final decision concerning the
location and number of those wells and the extraction system
will be made during remedial design. The total estimated
flow rate needed to intercept the plume is about 400 gallons
per minute (gpm). During remedial design, the existing Mill
Pond extraction system will be evaluated for use to
supplement or replace one of the six new extraction wells
proposed for this area.

As previously stated, groundwater monitoring wells adjacent
to the Chesterton property and Haverhill Municipal Landfill
will be sampled on a regular basis to ensure that the
remedial extraction system does not adversely spread the
contamination originating from these properties. Also, a
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background groundwater sampling program for inorganics is
planned during the remediation phases of the remedy. Site
inorganic concentrations will then be re-evaluated in
comparison to these results. If it is determined through
background groundwater sampling that certain inorganic
levels represent background, then those inorganics will no
longer be identified as Site-related contaminants, and
standards for those inorganics would not need to be met.
Additionally, sampling of the surface water and sediments in
Johnson Creek and other nearby streams would be conducted on
a semi-annual basis to identify any potential discharge of
contaminated groundwater to surface water bodies. Exact
sample locations would be determined during the remedial
design.

This alternative includes a system for the removal of metals
in the extracted groundwater to an acceptable level for
efficient operation of the treatment process and to meet the
effluent limitations for discharge into Johnson Creek.

Under the representative process option, contaminated
groundwater would be pumped to a mixed equalization tank to
lessen effects of flow and concentration variations (Figure
16). Air would be diffused into the tank to convert soluble
ferrous iron into insoluble ferric iron. The overflow from
the equalization/aeration system would be transferred to a
sedimentation unit (also referred to as clarifier). 1In the
sedimentation unit, most of the suspended solids would
settle to the bottom of the unit because of the quiescent
condition. Flocculation and coagulation would be performed
prior to sedimentation to promote rapid and effective
removal of the suspended solids. The settled solids would be
transferred to the residual treatment system. Finally,
filtration would provide additional removal of suspended
solids to achieve the metal discharge standards and to allow
for the efficient operation of the treatment equipment.

To minimize sludge disposal requirements, a filter press was
selected as the representative process option for separating
free water from the suspended solids in the residual
treatment process. For disposal, the dewatered filter cake
(dewatered sludge) would be transferred offsite.
Classification of this material would have to be determined
during remedial design/action. If this filter cake is found
to be a either a listed or characteristic hazardous waste,
then it must be treated and disposed of in accordance with
applicable requirements.

The filtered water would then be subjected to a process
involving ultraviolet (UV) light and oxidation to destroy
TCE and other volatile organics (see Figure 17).
Pretreatment is especially important in the UV/Oxidation
process because turbid waters do not transmit UV light
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effectively. Additionally, metals present in the
groundwater in reduced form (e.g., ferrous ion and cuprous
ion) could exert a demand upon the free hydroxyl radicals
(discussed below). Metals can also cause problems if there
is a pH shift during treatment which causes them to
precipitate in the UV/Oxidation reactor. Precipitate
formation would increase the turbidity of the water and may
also coat the UV lamp jackets and be difficult to remove.

The oxidants are typically ozone and/or hydrogen peroxide.
The UV/Oxidation treatment process is actually a two-step
process. First, UV radiation photolyzes (breaks down) ozone
or hydrogen peroxide. This results in the formation of
highly reactive hydroxyl ("OH") free radicals. These
radicals are important because they are stronger oxidizing
agents than either ozone or hydrogen peroxide alone. These
hydroxyl radicals then oxidize (take away hydrogen by
combining with oxygen) the organic contaminants in the
extracted groundwater. Once the organics are completely
oxidized, the reaction products would consist of carbon
dioxide and water.

The treated groundwater would be discharged to Johnson
Creek. The estimated discharge flow rate of about 400 gpm
is within the normal flow rate that the existing stream
channel can accommodate. The discharge structure will
include measures to minimize potential erosion of the river
bed and will be designed to ensure that it will not cause
physical disruption of wetlands (if any) near the discharge
point.

The extraction and metals removal treatment component for
this alternative are very well established and of proven
performance. The UV/Oxidation process has been known for at
least 10 years and has been evaluated under the EPA
Superfund Innovative Technology Evaluation ("SITE") program.
The process is still considered an innovative technology,
mostly because of the small size and number of the existing
full-scale treatment units.

The SITE project evaluation of the UV/Oxidation (ozone)
process revealed that at "preferred'" operating conditions,
the process achieved removal efficiencies as high as

90 percent for the total VOCs present in the groundwater.
The major Site contaminant, TCE, had removal efficiencies
greater than 99 percent. Treatability testing would be
required to confirm feasibility of the UV/Oxidation process
and derive design parameters. Subject to this verification,
the process reliability of this technology is expected to be
good, based on experience with normal ozonation.
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After the cleanup levels have been met and the remedy is
determined to be protective, the ground water treatment
system will be shut down. The ground water monitoring
system will be used to collect information quarterly for
three years to ensure that the cleanup levels have been met
and the remedy is protective.

EPA will review the Site at least once every five years
after the initiation of remedial action at the Site if any
hazardous substances, pollutants or contaminants remain at
the Site to assure that the remedial action continues to
protect human health and the environment. EPA will also
evaluate risk posed by the Site at the completion of the
remedial action (i.e., before the Site is proposed for
deletion from the NPL).

FLOODPLAIN/WETLANDS ISSUES

When a site is located within a floodplain/wetland, or when
a proposed remedial action would affect a
floodplain/wetland, EPA as lead agency must conduct an
assessment, which is integrated into the remediation
process. A remedial alternative that affects a floodplain
or wetland may not be chosen unless a determination is made
that no practical alternative exists outside the floodplain
or wetland. If no practical alternative exists, then EPA,
as lead agency, shall act to minimize potential harm or
avoid adverse effects to the floodplain or wetland.

Appendix F of the Supplemental MOM FS indicates that there
are certain limited wetland areas at the Site and that a
portion of the Site lies in a floodplain. It 1s currently
anticipated that potential impacts to the floodplain or
wetlands which might occur are from: (1) the placement of
extraction wells for pumping and treating groundwater; (2)
construction of the treatment plant; and (3) the discharge
of treated groundwater to Johnson Creek

A significant portion of the contaminant plume is located
within the 100-year floodplain. EPA has determined that no
practical alternative exists other than to locate extraction
wells within this area. However, the extraction wells will
be designed and constructed to withstand the 100-year flood
and will be designed to ensure that the wells will not cause
physical disruption of wetlands (if any).

EPA has also determined that no practical alternative exists
other than to discharge the treated groundwater directly to
Johnson Creek. The only other alternative would have been
the installation of wells to reinject groundwater in the
vicinity of the contaminant plume. However, reinjection of
treated water poses a risk that may exacerbate the current
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situation by causing an unwanted redistribution of
contamination. It may also conflict with, or increase costs
of the proposed extraction system. Reinjection would
involve additional construction of wells in the
floodplain/wetlands area. Lastly, this alternative was
rejected because of the added cost to install and maintain
the reinjection wells.

EPA has made a preliminary determination that the treatment
plant can be located outside the 100-year floodplain. If
during remedial design it becomes necessary to locate the
treatment plant within the 100-year floodplain, then EPA
will publish its determination for public review and
comment.

ENDANGERED SPECIES

The Massachusetts Natural Heritage Program was contacted in
September 1991 with respect to proposed remedy (as discussed
in the Supplemental MOM FS and the Proposed Plan) and its
possible implications for the rare and endangered species
visiting or residing in the Site area. Representatives of
the Natural Heritage Program responded that the proposed
remedy should not interfere with the two state-listed
species that are known to be present near the Groveland
Wells Site.

STATUTORY DETERMINATIONS

The remedial action selected for implementation at the
Groveland Site is consistent with CERCLA and, to the extent
practicable, the NCP. The selected remedy is protective of
human health and the environment, attains ARARs and is cost
effective. The selected remedy also satisfies the statutory
preference for treatment which permanently and significantly
reduces the mobility, toxicity or volume of hazardous
substances as a principal element. Additionally, the
selected remedy uses alternate treatment technologies or
resource recovery technologies to the maximum extent
practicable.

A. The Selected Remedy is Protective of Human Health and
the Environment

The remedy at this Site will permanently reduce the risks
posed to human health and the environment by eliminating,
reducing or controlling exposures to human and environmental
receptors through treatment, engineering controls, and
institutional controls. More specifically, over the short-
term, the institutional control components of this
alternative would limit potential new contact with the
contaminated groundwater. This would be accomplished
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through institutional controls that prohibit the use of
groundwater in the contaminated area until cleanup levels
have been achieved. Such controls could include, for
example, prohibiting the installation of private wells. The
continued use of activated carbon at Station No. 1 provides
additional protection for public water users. 1In addition,
the extraction system would provide a hydraulic barrier to
minimize the potential for contaminated groundwater to
migrate toward Station No. 1.

Over the long-term, the organic and inorganic contaminants
should be removed from the aquifer that extends from the
Valley property. Groundwater contamination directly under
the Valley property and the Chesterton property, and
associated with the Haverhill Landfill, are being addressed
under separate actions and should not be affected by the
extraction system selected in this Management of Migration
ROD. The result should be restoration of the aquifer and
unrestricted future use thereof. Most of the organics
should be destroyed at the onsite treatment system or
adsorbed into the sludge and disposed in an appropriate
manner.

Moreover, the selected remedy will result in human exposure
levels that are within the 10™* to 10°® incremental cancer
risk range and that are at or below the hazard index of one
for non-carcinogens. More specifically, the remediation
goals for groundwater for both the organic and inorganic
contaminants of concern will be met. Finally,
implementation of the selected remedy will not pose
unacceptable short-term risks or cross-media impacts. The
remedy provides for on-site destruction of organic
contaminants in groundwater and is a treatment process for
organic contaminants that produces virtually no waste
residuals. Use of this technology eliminates possible
adverse impacts of organic contaminant transport off-site or
cross-media contamination.

B, The Selected Remedy Attains ARARs

This remedy will attain all applicable or relevant and
appropriate federal and state requirements that apply to the
Site. Environmental laws from which ARARs for the selected
remedial action are derived, and the specific ARARs include:

- Clean Water Act (CWA)

- Safe Drinking Water Act (SDWA)

- Clean Air Act (CAA)

- Massachusetts Hazardous Waste Regulations

- Massachusetts Drinking Water Standards

- Massachusetts Groundwater Quality Standards

- Massachusetts Wetlands Protection Regulations
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- Massachusetts Ambient Air Quality Standards

- Massachusetts Air Pollution Control Regulations

- Massachusetts Surface Water Discharge Permit
Program

- Massachusetts Operation and Maintenance and
Pretreatment Standards for Wastewater, Treatment
Works and Indirect Discharge

- Massachusetts Surface Water Quality Standards

- Massachusetts Supplemental Reguirements for
Hazardous Waste Management Facilities

- Wetlands Executive Order

- Floodplains Executive Order

- Town Of Groveland Wetlands By-laws

- Ambient Air Levels

A discussion of the ARARs and TBCs, and the actions that
will be taken to meet these requirements may be found in
Table 24 of the ROD. A discussion of the major ARARs for the
Site follows:

1. Chemical - Specific Requirements

The groundwater aquifer is classified as Class II, a
potential drinking water source. The Massachusetts
Department of Environmental Protection has classified this
agquifer under the Massachusetts classification system as
Class I groundwater, a source of potable water supply. SDWA
MCLs, MCLGs, and the Massachusetts Drinking Water Standards
(MMCLs) are standards that apply to public water systems.
Because these State and Federal requirements apply at the
tap, not directly to groundwater, MCLs, MCLGs, and MMCLs are
relevant and appropriate rather than applicable. In
addition, this ROD requires testing to identify background
levels for inorganics. If background exceeds these
standards, these standards will no longer be considered
appropriate requirements and would no longer be considered
ARARSs.

2. Location ~ Specific Reguirements

40 CFR Part 6, Appendix A, requires EPA to implement
Executive Order 11988 (Floodplain Management) and Executive
Order 11990 (protection of Wetlands). To comply with
Executive Order 11988, a remedial action must reduce the
risk of flood loss and restore and preserve the natural and
beneficial values served by floodplains. Executive Order
11990 requires EPA to minimize the destruction, loss or
degradation of wetlands. Section X.B. of this ROD discusses
how these requirements were taken into account.
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3. Action - Specific Reguirements

The remedy selected for this Site requires construction and
operation of a groundwater treatment system. After
treatment, this water will be discharged to surface waters
in accordance with the substantive requirements of Section
402 of the Clean Water Act. Because this is a direct
discharge of pollutants to surface waters, Section 402 of
the Clean Water Act, as well as the Massachusetts Water
Discharge Regquirements, are applicable. Treatment will be
required to ensure the State water quality standards are
met.

In addition, the groundwater treatment process will
generate sludge. This sludge (filter cake) will be evaluated
during remedial design/remedial action to determine
appropriate off-site disposal. The sludge (filter cake)
will be classified (listed/characteristic) to determine
whether it is a hazardous waste. If it is found to be
hazardous, it will be disposed of in accordance with all
applicable regulations.

C. The Selected Remedial Action is Cost-Effective

In the Agency’s judgment, the selected remedy is cost
effective, i.e., the remedy affords overall effectiveness
proportional to its costs. 1In selecting this remedy, EPA
first identified alternatives that would be protective of
human health and the environment and that attain, or, as
appropriate, waive ARARs. EPA then evaluated the overall
effectiveness of each alternative by assessing, in
combination, the relevant three criteria: (1) long term
effectiveness and permanence; (2) reduction in toxicity,
mobility, and volume through treatment; and (3) short term
effectiveness, in combination. The relationship of the
overall effectiveness of the selected remedial alternative
has been determined to be proportional to its costs. The
projected costs of the remedial alternatives are:

Capital Annual Net Present-Worth
Cost O&M Cost
Alternative {$) (S/yr) ($)

1 0 5,000 70,000

2 0 39,000 600,000

3 1,800,000 643,000 11,700,000

4 3,400,000 341,000 8,700,000

5 3,500,000 610,000 12,900,000

6 3,800,000 333,000 8,900,000

Alternatives 1 & 2 do not comply with criteria of the NCP
and were not given any further consideration in terms of
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cost effectiveness. Alternatives 3 through 6 would comply
with the criteria of the NCP. Alternatives 3 and 5 are more
expensive than the remaining alternatives and were therefore
eliminated from consideration.

Alternatives 4 and 6 are similar in terms of costs, and
offer many of the same benefits. Alternative 6, however,
is the only alternative that provides for on-site
destruction of organic contaminants in groundwater and
utilizes a treatment process for organic contaminants that
produces virtually no waste residuals. That treatment
process provides the longest term effectiveness and
permanence by destroying most organic contaminants, achieves
the greatest reduction in toxicity, mobility, and volume of
those contaminants, and most effectively eliminates possible
adverse impacts of organic contaminant transport or transfer
off-site while being equal in cost to Alternative 4.

For the foregoing reasons, EPA believes that Alternative 6
is the most cost-effective alternative.

D. The Selected Remedy Uses Permanent Solutions anad
Alternative Treatment or Resource Recovery Technologies
to the Maximum Extent Practicable

Once the Agency identified those alternatives that attain
or, as appropriate, waive ARARs, and that are protective of
human health and the environment, EPA identified which
alternative uses permanent solutions and alternative
treatment technologies or resource recovery technologies to
the maximum extent practicable. This determination was made
by deciding which one of the identified alternatives
provides the best balance of trade-offs among alternatives
in terms of: (1) long-term effectiveness and permanence; (2)
reduction of toxicity, mobility or volume through treatment;
(3) short-term effectiveness; (4) implementability; and (5)
cost. In evaluating these trade-offs, EPA emphasized long-
term effectiveness and permanence, and the reduction of
toxicity, mobility and volume through treatment. It also
considered the preference for treatment as a principal
element and the bias against off-site land disposal of
untreated waste. Finally, community and state acceptance
also were considered.

Long-term effectiveness and permanence. All of the
alternatives (except Alternatives 1 & 2) provide similar
degrees of long-term effectiveness and permanence in
reducing risks presented by the contaminated groundwater at
the Site. 1In each of those alternatives, no significant
residual risks should remain in the groundwater.
Alternatives 3 through 6 each would remove or destroy
approximately 99 percent of the Site organics by treating

56



approximately 6.3 billion gallons of contaminated
groundwater and destroying or removing 6,600 pounds of
organics. Each of these latter four treatment schemes is
irreversible. Only Alternative 6, however, provides for on-
site destruction of organic contaminants in groundwater and
utilizes a treatment process for organic contaminants that
produces virtually no waste residuals. Of all the
alternatives, the organic treatment process used in
Alternative 6 provides the long~term effectiveness and
permanence because it destroys virtually all organic
groundwater contaminants. Consequently, Alternative 6
provides the greatest long~term effectiveness and
permanence.

Reduction of toxicity, mobility or volume through treatment.
Neither Alternatives 1 or 2 would provide additional
treatment resulting in a reduction of toxicity, mobility or
volume. Alternatives 3 through 6 would remove or destroy
approximately 99 percent of the Site organics by treating
approximately 6.3 billion gallons of contaminated
groundwater and removing or destroying approximately 6,600
pounds of organics. Each of these latter four treatment
schemes is irreversible. Only Alternative 6, however, uses
a technology that permanently destroys (not merely reduces)
virtually all organic groundwater contaminants. For that
reason, Alternative 6 results in the greatest reduction of
toxicity, mobility or volume of the contaminants of greatest
concern.

Short-term effectiveness. Alternatives 1 and 2 are
preferable for their short-term effectiveness, but under
those alternatives cleanup objectives may never be attained.
Alternatives 3 through 6 would all be similar in some
respects for their short-term effectiveness. Alternatives
3 through 6 all would involve a minimal increase in risk
because of the construction and operation of an extraction,
treatment, and/or discharge system and would require an
estimated 30 years before achieving compliance with remedial
action objectives. Alternative 6, however, utilizes an
organic treatment system that most effectively eliminates
possible adverse impacts of organic contaminant transport or
transfer off-site, which occurs with Alternatives 3, 4 and
5. As a result, in relation to Alternatives 3 through 5,
Alternative 6 is most effective in the short term.

Implementability. Alternative 1 is simple to implement and
undertake since it requires no treatment or additional
monitoring. The technologies required to implement
Alternatives 2 through 6 are readily available, reliable
and easy to undertake. In each case, migration and exposure
pathways should be effectively remediated. Alternative 6
utilizes an innovative treatment process for organics, and
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treatability testing would be required to confirm the
feasibility of the use of that technology in remediating
organic groundwater contamination at the Site. Alternatives
3 through 5 utilize more established and predictably
reliable technologies for the treatment of organic
contaminants, but EPA believes that the reliability of the
treatment technology for remediating those contaminants in
Alternative 6 has been adequately established.

Alternatives 1 and 2 are the least costly alternatives, with
total costs of $70,000 and $600,000, respectively.
Alternatives 3, 4, 5, and 6 have total costs of $11,700,000,
$8,700,000, $12,900,000, and $8,900,000, respectively.

Thus, of the four latter alternatives, Alternatives 4 and 6,
the selected remedy, would involve the least total cost.

Other Factors. Alternatives 3 through 6 all provide for
treatment as a principal element. Alternatives 1 and 2 do
not conform to this preference.

Community and State Acceptance. Based on its the review of
the remedial investigations and feasibility studies for the
Site, and the Proposed Plan, the Commonwealth of
Massachusetts concurs in the selection of EPA’s preferred
alternative. Community reaction to Alternative 6, the
preferred alternative, has been mixed. Two commenters
specifically supported EPA’s preference for Alternative 6.
Other commenters stated that Alternative 2 (institutional
controls) or Alternative 4 (air stripping) should be
selected. A number of commenters stated that remedial
action should be focused only in the most contaminated
portion of the plume.

Balancing of Trade-offs. Based upon the foregoing factors,
EPA believes that the selected remedy provides the best
balance of trade-offs among the alternatives. Alternative 6
was selected because it provides for on-site destruction of
organic contaminants in groundwater and utilizes a treatment
process for organic contaminants that produces virtually no
waste residuals. That treatment process provides the
longest term effectiveness and permanence by destroying most
organic contaminants, achieves the greatest reduction in
toxicity, mobility, and volume of those contaminants, and
most effectively eliminates possible adverse impacts of
organic contaminant transport or transfer off-site.
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XII.

XIII.

E. The Selected Remedy 8Satisfies the Preference for
Treatment Which Permanently and Significantly Reduces
the Toxicity, Mobility or Volume of the Hazardous
Substances as a Principal Element

The principal element of the selected remedy is the
management of contaminant migration. This element addresses
the primary threat at the Site, contamination of groundwater
by volatile organic compounds. The selected remedy
satisfies the statutory preference for treatment as a
principal element by extracting and treating inorganic and
organic contaminants. The selected remedy provides for on-
site organic contaminant destruction.

DOCUMENTATION OF NO SIGNIFICANT CHANGES

EPA presented a proposed plan (preferred alternative) for
remediation of the Site at a public meeting on July 9, 1991.
The preferred alternative included:

1. Installing a groundwater extraction system;

2. Constructing inorganic treatment and ultraviolet
("UV") /Oxidation organics treatment units;

3. Extracting and treating contaminated groundwater;
and
4. Discharging treated groundwater to Johnson Creek.

No significant changes have been made to the preferred
alternative as a result of State and community comments

STATE ROLE

The Commonwealth has reviewed the Supplemental MOM RI/FS,
the Proposed Plan, and the Risk Assessment to ensure that
the selected remedy is in compliance with applicable or
relevant and appropriate environmental laws and regulations
of the Commonwealth. The Commonwealth concurs with the
selected remedy for the Groveland Site. A copy of the
declaration of concurrence is attached as Appendix B.
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FIGURES AND TABLES
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MONITORING WELLS IN AREA A -

Table 1

THE CHESTERTON PACILITY

AREA

SUMMARY OF PIRST ROUND (FPEBRUARY 1990) CROUNDWATFER MONITORING RPSULTS
GROVELAND WELLS SITE
SUPPLFMENTAL MOM RI/¥S

GROVELAND, MASSACHUSKETTS

Shallov Overbucrden

Shallov Bedrock

Pacameter Rachground .;:::I:' Frequency Range of .;::;lzt frequency Range of Positive Standetd/Celiteria
Quantitation ot Positive Averege Quantitation ot Detect ions Aversge
Limite(l) Detection Detections Limitafl) Detection

{ug/L) tug/L) (ug/L) (ug/L) (ug/L) (ug/L) {ug/L) (ug/L}
1,) Dichleroethane 3? su 0/) --- T 22 I/fi__ 13 .9 {1%) WAvail
1,2 Dlttnl_oio—ﬂhoiu 2" B su o/ N A s /1 3 1.0 1%) ::({l"o:'?‘;""""
:;;;:‘;"""“’"" sv su 0/) su 172 14-16 (D) 0.0 (131 |200 emcL (7)
T lchloroethens T s su 0/1 B o su 172 -6 (D) 3.0 131 |5 ewce (m
Tettachloroethene sy sy 0/) . su Y 20-21 (0) 11.3 [20.5) |3 wwcL (?)
Auminue 34,300 --- in 19,300 29,300 --- 1/1 101-23,900 10,486  |30-200 swuctL (¢)
Atsenic 19.7 in 1.9 e 7 5.9-95.0 2.2 30 WIPOWR
Berium n 11 142 102 /1 w.2-31 149 1,000 miPOWR
Colcivm 41,100 171 14,000 14,000 271 | «2.000-249,000 134,300 |wavail
Chroaium 0.2 - i | e 1010 272 10.9-227 107,79 S0 WiPoem
Cobalt 32.9 -—_I;i B 4.1 Ny ---lc} —_i}z 10.4-19.6 (D) 20 WAvaill
Copper 3610 s1.0u TTon S Tl s | 0.3 22 1,300 PmcL (P)
Iron 19,300 - Y se,000 61,000 1080 171 17,400-4%,000 (D) 19,177 100 sMCL (P)
Lead 3.9 11 6.8 6.4 3.1 1/2 39.3-87.4 (D) 3.8 ::u"'::""':".c: ::;
Magnesium 17,600 I 13,000 11,800 2/1 12,700-60,000 32,090 |wavail
Hangenese %60 --- 11 1,310 1,310 6.% 1/2 360-66) (D) 299 30 SNCL (F)
Wickel 0%.) --- Y2) 108 103 272 10.6-180 1.0 100 PwCL (T)
Potassium 6,970 --- 1 3,640 5,640 . 1/1 1,930-5,870 3,420 wavail
Selenium uw ) on | - S uatel 171 . 2309 10 swcL (P)
;;;I—;;_“ 9,140 --- -_:;;A - 21,100 21,100 ‘ﬂ—'——-* 272 9,140-9,0600 9,4 ;;;oﬂﬂ oMEL
Vansdiue TR v T Ths|T ST T ] et ;) 19.9 wAvell
inc a9 11 182 192 12.6u 172 205-361 (D) 160.7 3,000 SKcCL (P)
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Table |

MONITORING WELLS IN AREA A - THE CHESTFERTON PACILITY AREA
SUMMARY OF PIRST ROUND (PEBRUARY 1990) GROUNDWATFER MONITORING RESULTS
GROVELAND WELLS SITE

SUPPLEMENTAL MOM RI1/FS

GROVELAND,
PAGE TwWO

MASSACHUSETTS

Shallov Overburden

Shallow Bedrtoch

Range of

Range of

Sollde

Poatameter Background Prequency Renge of frequency Range of Standacd/Ceriterisa
Ouo::::::loa ot Poeitive Average nuuz:Tr::Ion of Positive Average
Limiteld) Detection Detectlions Limiteld} Detaction Detections
L (mq/L) (mg/L) (oq/L) (mq/L) (mg/L) (mqg/L) (og/L) (mg/L)
Nicerbonate 2 - [VA] 2 2e 1.00 /2 79 39.0 WAveil
Chloride 12 .- w1 n 3 a-- 2/2 22-93 s1.3 {230 smce (P)
7::':;'""""' 1.9 . 171 0.21 0.21 .- 2/2 0.12-0.3 0.29 10 puce (»)
Sulfate 100u 100 o/1 .- --- --- 2/2 6.5-18 1 400 PHCL (T)
::::;"’"""" 129 /1 102 102 171 112-230 169.3 [s00 swcL (7)
Total Suspended 1,440 .- W a2 a2 .- /2 143-337 211.0 Juaveil

(1) Sample quantitation limits (SQL) presented for parameters reported as

inorganics,
in Appendix A,

{c) Results for one or more samples in the data group were reported as non-detected at

{P) Proposed.
(F) Pinal.
(T) Tentative.

(D) Results of duplicate samples.

1} Parameter was not detected.
IJ The parameter was analyzed for, but not detected,

NAvail
DWEL
PMCL
SMCL
NIPDWR

Not Available.
Orinking Water Equivalent Level.
Federal Safe Drinking Water Act (SDWA) Primary Maximum Contaminant Level.
Federal SDWA Secondary Maximum Contaminant Level.

National Interim Primary Drinking Water Regulation.

Value presented ia the sample quantitation limit.
in one or more samples.

‘not detected’

in one or more samples in a data group.

the CRDL.

the only SQLs presented are those which differ from Contract Required Detection Limits (CRDLs).

Por
CRDLs are presented

The sample quantitiation limit (the CRDL) is estimated.




Table 2

SHALLOW OVFRBURDEN MONITORINC WELLS IN ARFA B - TRE VALLEY SITE/MILL POND AREA

SUMMARY OF FIRST ROUND (FEBRUARY 1990) GROUNDWATFR MONITORING RESULTS
GROVFELAND WFLLS SITE
SUPPLEMENTAL MOM R1/PS
GROVPELAND, MASSACRUSKTTS

Shollov Overburden, fhallov Overhurden,
Immedintely Dovngradient of Vvelley Nill Pond Ases
Parameter Oachground R;::;l:l Fiequency Range of ';:z;l:l Frequency Renge of Stendacrd/Criterle
Ouent itetion of Positive Average Quantitation of Positive Aversge
Limitell) Detection Detections Lieftell) Oetection Detections
{ug/L) fug/L) fug/L) fug/L) {vg/L) {ug/L) {ug/L) {ug/L)

“;:;::c""""' w e, 400 12 904,400 2,008 w ) -0 |"‘_"" 70/180 Cle/Teans PWCL (P}
l‘l’llrhlouoﬂhonc su /2 $,800-11,000 0,%00 L1 3/0 1-39 ';:::' s pucL (7)
[}
I:;:'o’f:;:' Tou 1000 9y0V °/2 .- .- sy- ey 179 0. ".“'." nAvel)
| Atuminua 34,500 wA . 12 731-40,190 20,176 [30-200 gwce (9)
!...u...., T " -e-te} 172 7.4 sz.r 1073 PUCL (P)
(Arsenic 19.7 A .- ---1e) 1/2 N 70,0 3¢ mirOVR

'u..n.- 32) nA 12 0.3-148 0.2 |1,000 nipoMm
|decyitiom ---te) A ---ted 172 X s 1L (1)

Celcium 4,100 "A .- - - /2 17,100-30,000 | 27,330 [wmAvestl

Chromfjum 0.2 [ 1} .- .. --ted 172 103 L T} 50 NIPOWR

| Cabelt 2.0 nA ---ic) 1/2 118 1.3 navel}

Coppes ss. 1y »A 3. 172 1) 100 1,300 PucL (P)

tron 39,300 A 2/2 694-229, 009 119,922 |>00 secL (P)

Lesd 5.9 wA . 12 1n LT ::c:'::"ﬂ; S (st vource)
Megnesiuve 17,800 na . 2/2 3,760-20,200 11,900 |wavetd

Wenqanese "0 wA 1/2 23 [T} 30 ewcL (F)

Metcury ---(c) na w 0/2 .- 2 mcL (P)
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Table 2

SHALLOW OVERBURDFEN MONITORING WELLS IN ARFA B - THE VALLEY SITE/MILL POND ARFA

SUMMARY OF FIRST ROUND (PEBRUARY 1990) GROINDWATFER MONITORING RESULTS

GROVELAND WFELLS SITE
SUPPLFMENTAL MOM RI/PS
GROVFELAND, MASSACHUSFETTS

PAGE TWO

Shallov Overburden,

tmmediately Downgradient of Vslley

Shallov Overburden,
Mill Pond Ares

Parameter Bachground Range of Trequency Renge of R;nqtlol Frequency Renge of Standard/Ceiteris
o\ﬂ::r:’::‘on of Positive Average 0“.0:7:’.:.0" of Positive Average
Limite(d) Detection Detections Limitall) Detection Detections
{ug/1.) {ug/L) (ug/L) (ug/L) (ug/L) {ug/L) (ug/L) (ug/L)
wickel LIS | NA ---te) 1/2 338 109 100 PMuCL (T)
Potaeslum 6,970 L1 - .- 2/2 1,860-%,3)0 3,398 Wavail
Selenium - -ic) 1Y - [/N} 0/2 --- --- 10 PCL (P)
Siliver -dc) na .- $.4U-10. 30 0/2 .- --- 30 NiPOWMR
'SDdlun 9,140 1Y .- --- /2 4,%10-7,700 6,143 20,000 DwwxL
vansdium $6.) na - - - ---{c) 1/2 94.1 39.6 WAvail
2inc 0" »A .- 17. v 1/2 3,900 1.9%8. ¢ 3,000 BMCL{PF)
(mg/L) (mg/L) (mg/L) {(mg/L) (ng/L) {(»g/L) (mg/L) {(mg/L)
jsicarbonate 2 " /2 -8 ars waAveil
'('hlolld. 12 1Y --- 5.0v 1/1 10 1.3 2%¢ SNCL(F)
'lnuu-nluno 1.9 LT --- - .- 2/2 0.2¢-0.6 0.4 10 POCL{P)
“ulfate 100v LT Y -- --- 272 14-69% 39.9 400 PNCL (T)
Tota) Dissclved
|’°“d. 129 7y .- - . 12 171 *1.3  |so0 sucL (7)
Totel Suspended
q - - - -
Solida 1,400 bl 2/2 15-1,610 012.5  |wavsid
Total Orqenic
Carbon " bl - - 1/1 .0 .8 MAvail




Tabhle 2
SHALLOW OVFRBURDEN MONITORING WELLS IN ARFA B - THE VALLEY SITE/MILL POND ARFA
SUMMARY OFP FIRST ROUND (PEBRUARY 1990) GROUNDWATFER MONITORING RESULTS

GROVFLAND WELLS SITE
SUPPLEMENTAL MOM RI1/FS

GROVELAND, MASSACHUSETTS
PAGE THRFF
Shaliov Overhuirden, Shallov Overburden,
Immedistely Dovngredient of Velley Mill Pond Ares
Partameter Rackqround n;nqnlof Frequency Renge of l;nqolol Frequency Range of Standard/Criteris
:Tf :| o ot Positive Average 0 ":T? :. of Positive Aversge
°"L'|"_l""”° Detection| Detections ‘L".I'.“|;’" Detection]| Detections
(mg/L) (mg/L}) (»g/L) (mg/L.) (mg/L) (mg/L) (mg/L}) (mg/L)

cop NA NA - .- - .- 1/1 33 33 NAveil

8005 NA NA --- S - --- /1 118 118 NAvail
Hetdness, Total WA NA .- --- - - 171 5¢.1 s6.1 MAvail

Total Alhalinity WA LY - --- .- 171 29 19 NAvaii

Sample guantitation limits (SQL) presented for parameters reported as “"not detected” in one or more samples in a data group. For
inorganics, the only SQLsS presented are those which differ from Contract Requlicred Detectlon Limits (CRDLs). CRDLs are presented

in Appendix A.

(1)

{c) Results for one or more samples in the data group were reported as non-detected at the CRDL.

Value presented is the sample quantitation limitr.

] Parameter was not detected.
but nnt detected. The sample quantitation limit

SN} The parameter was analyzed for, is eatimated.

{the CROL)

(D) Results of duplicate samples.

(P) Proposed.

(F) Final.

(T) Tentative.

NA Not analyzed.

HNAvail Not Avajlable.

DWEL Drinking Water Eguivalent Level.

PMCL Federal Safe Drinking Water Act (SDWA) Primary Maximum Contaminant Level.
SMCL Federal SDWA Secondary Maximum Contaminant Level.

NIPOWR National Interium Primary Drinking Water Regulation.



.

Table 3

DEEP OVFRAURDEN/SHALLOW REDROCK MONITORING WPLLE IN ARFA B - THE VALLEY BITE/MILL POND AREA
SUMMARY OF FPIRST ROUND (PPRRUARY 1990) GROUNDWMATER MONITORING RFESULTS

GROVRILAND WFILS SITE

SUPPLPMPENTAL MOM RI/PS

GROVELAND,

MASSACHUSFETTS

Deep Overburden/Shallov Bedroch in the Immediate
Vicinity of Valley and the Johnson Creetr

Deep Overburtden/Shellov Bedrock Beyond the
Immedinte Yicinity of Johnaon Creeh

Deep
Porometar Sachground Range of Trequency Renge of Renge of rrequency Range of Sedrock Standasd/Critec i
Semple ot positive Aversge Serple ot Positive Average Well 107
Quentitation Detection Detect | Quant tation Detect ion petect |
Ll.lll‘l) oc o L 14 one l'l'll(l) L 14 ° [ 14 ons
(ug/L) (ug/L) {ug/t) {ug/L) (vg/L) (ug/L) (ug/L) {ug/L)
1,1-Dichloro- sv su-300u 1/10 ) se.s (7} v su 0/s -- . w 7 PwcL (P)
ethene ) 3 T N I R e _
1,1-bichloro- sy su- s00y 1/10 °.0 s4.4 0.0) -5 o/ —e-e . v WAvall
ethane
1,2-Dichloro- 787100 Clo/Trone
. sy - 10/10 0-2,300 609 su 2/% .5 - 1 .8 [e,
ethene / ? .y / 1.6 [0.9) w swcL ()
Tiichloroethene sy - 7100 10/10 169-30,000 6,317 sy /3 )-8 3.) |4.9) w S PCL (7))
| sensene s SU-500U 1710 0.2 sa.s 0.2) 10- 50 (V43 ce-- .- v S mwcL ()
'Tol:.thloloolhouo sv sSu-300V 3718 0.3-10 9).4 |5.4) w-sy /s .--- —.-- w S MwCL {P)
Acetone 10U 10U-1,0000 /10 B .- 100 /3 s .0 () SR WAvell
Toluene sy SU- 300y 1/10 2 3.4 {2) 1 sv 0/% .- —e-- v 7,000 pucL (P)
Methylene sy su- 300y o/10 - sy 173 0.4 1.1 10.4) w S PRCL ()
chloride
Total wylanes sy su- 300y /10 $-2 4.7 11.9) sy 0/3 .--- .- 1 19,000 PwCL (P}
Aluminum 34,%00 R ) N 1/ 3,300 49,300 se? 36-200 SNCL (P)
Arsenic 19y .- /) .- 1V} mn 201 3.0 30 wivowm
Baclum 17 R 174 PR 1/1 23e 234 .3 1,000 mirOWm
Beryllium ----tc} ----le) 0/) cee- - .- V21 1.0 1.0 ----te) |1 wcL (7)
Codmium <.t} ce--le) 1/) 2.7 2.¢ ---.te) 0/t ---- ---- ----1c) |3 wmcr (P)
Calcive 4,100 ceee 173 21'2::; 29, 100 - 1/1 31,400 31,400 26,200 |wnvait
.
Chromium 0.2 .--- /) 9.9-33.9 20.0 —ee- 1/1 124 124 [} 30 nirowm
Cobalt 32.9 ERRR 74} 6.9-13.9 10 ---- 1/1 .7 9.7 ce--lc) fuavatll
Copper s¢. v 7.9v-4%.0 0/) - .--- . 1/1 187 187 12.50 1,300 eucL (P)




Table 3

DEFP OVFERBURDEN/SHALLOW BEDROCK MONITORING WELLS IN AREA B - THE VALLEY SITE/MILL POND AREA
SUMMARY OF FIRST ROUND (FERRUARY 1990) GROUNDWATER MONITORING RESULTS
GHOVFLAND WFELLS SITFE

SUPPLFMENTAL MOM RI/FS
GROVELAND, MASSACHUSFTTS

I'AGE TWO

Deep Overburden/Shaitov Bedrock in the lTmmediaste
Vicinity of Vvelley ond the Johnson Creek

Deep Overburden/Shallov Bedrock Beyond the
Immediate Vicinity of Johneon Creeh

Solids

Deep
Parameter Background Range of Prequency Renge of Range of ?requency Range of Sedroch Standard/Criteria
Semple of Positive Aversge Sample of Positive Aversge Well 107
Quantitation N Quantitation
Limitell) Detection Detections Limitafd) Detection Detections

{ug/L) {vg/L) (ug/L) (vg/t.) (ug/L) (ug/L) (ug/L) {ug/L)

lron 39,00 .- 3N 1,2%0-22,600 10,51 - .- 1/1 17¢,000 11¢,000 1,040 300 SnCL (F)
R . S0 NIPDWR; S (at

Lead 5.9 $.% 271 %.0-20.0 11.9 1/1 64.2 64.2 2.1V source} PHCL (P)
Magnesium 17,600 - 3/) e,1%0-112,700 9,00) - 1/1 25,100 23,100 12,900 WAvail
'uongnnooo 960 - /3 271-2,0%0 932 - 1/1 s, 740 5,740 20 30 SwuCL (F)
Nichel 2%.) ---- /3 2%.7-90.) J . - 3/1 240 340 2.4 100 PCL (T)
Potassium 6,970 ---- ¥/3 2,%510-4,9%0 ), m 1/1 7,000 7,000 1,930 MAvall
Sol.nl;n- tc) tc) 1/ .3 7.6 0/ LRI w 18 PuCe (P)
Stlver - tc) --- e 0/) 0/1 —ea- .. 13.60 39 wWivowm
Sodium 9,140 /3 ’)’,""’o"o' 11, 100 /1 11,100 13,100 34,600 {20,000 owse
Vensdlum 8.1 Tt 2 T 1.2 Yz 0.5 | so.s | —oat) lwavenn
Tinc " 20.3U-3500 0/) - - -- - 1/1 m m Jev 3,000 SncCL (P)

(mg/L) {mg/L) (mg/L) (mg/L) {mg/L) {mg/L) (mg/L) (@9/L)
Bicsrbonate 62 - L Fa) 29 S0 50.) 2/2 64-69 6.9 1%0 MAvail
Chloride 12 3/} 62-66 64.2 S.0u /2 6.0 6.3 0.9 290 SnCL (F)
Ritrate -Nitsate 1.9 - 3/3 2.8-7.) 5.8 - - 2/2 0.0)-0.08 0.0% 0.4 19 PuCL (P)
Sulfate 100V R R VA ] 20-24 22.8 .- 2/2 22-23 22.9% 2) 400 PuCL (T)
Total Dissolved 129 w3 163-263 122 172 94-103 ”.3 101 300 SMCL (F)




Table 3

OFFP OVFRBURDEN/SHALI.OW BEDROCK MONITORING WELLS IN AREA B - THE VALULEY SITE/MILL POND ARFA
SUMMARY OF PIRST ROUND (PFRARUARY 1990) GROUNDWATFR MONITORING RESULTS
GROVELAND WFEILLS SITE

SUPPLFMENTAL MOM RI/PS

GROVELAND,
PAGE THREF

MASSACIHUSETTS

Deep Overburden/Shellav Redrock

in the lmmediste

Vicinity of Velley and the Johnson Ciwek

Drep Overbhiurden/Shallov Bedrock Beyond the
lmmediate Vicinity ol Johneon Creeh

Deesp
Pesrameter Bachgtound Range of frequency Range of Range of rrequency Range of Sedtoch Standerd/Ceritet i
0 ‘:Tf::. n of Positive Averaqe OUA::Tf::ion of Positive Averege Well 107
1;1".'|f Detection Detections Limjte(l) Detection Detect ions
(mg/L) (mg/L) (mg/L) (nq/L) (mg/L) (®g/L) (mg/L) (»g/L)

Total Suspended 1,440 N 1”1 6.0 264 1 172 211,200 .s1.9 162 wAveil
Sollids e B B . o e o
Total Orgenic »a o1y Y3 2.1 2.3 " wAvail
Carbon ) o T o _ I o
coD LY A ---- - 1/1 22 22 L] Y WAveil
soDs na ua L - 1/1 . . M |wAvail
Totsl athelinity (1 »a S 171 1] 11} L1 wAve il
Sullides nA NA -- s - 1.0v 0/1 ce-- - L1 navall
(1) Sample guantitation limits (SQL) presented for parameters reported as ‘'not detected’' in a sample. Por inorganics, the only SQLs

presented are those which differ from Contract Required Detection Limits (CRDLs).

{c)

(D)
(P)
tF)
(T}

Proposed.
Final.
Tentat jve,

u Parameter was not detected,
n Data rejected during valjdation.
The parameter was analyzed for, but not

0J

HAvail
"WEL
PMCL
SMCL,
NI1PDWR

Not Avallable.

Drinking Water Equivalent Level.
Federal Safe Drinking Water Act
Federa)l SDWA Secondary Maximum Contaminant Level.
National Interim Primary Drinking Water Regulation.

Results of duplicate samples.

detected,

in one or more samples.

One or more samples in the data group wete reported as non-detected at the CRDL.

Value presented is the sample quantitation limit.

CRDLs are presented in Appendix A.

The sample quantitation limit (the CRDL) is estimated.

(SDWA) Primary Maximum Contaminant Level.
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Table 4

MONITORING WELLS IN AREA B - THE VALLEY SITE/MILL POND AREA
SUMMARY OF SECOND ROUND (JULY 1990)
GROUNDWATER MONITORING RESULTS (ug/L)
GROVELAND WELLS SITE
SUPPLEMENTAL MOM RI/PS
GROVELAND, MASSACHUSETTS

SUBAREA/STRATA/ Range of

LOCATION Sample Frequency Range of
Quantitation of Positive

Parameter Limits Detection Detections Average

B-2/SHALLOW OVERBURDEN/
ADJACENT MILL POND

Trichloroethene {(TCE) ———— 2/2 2-6 4
l1,2-Dichlorocethene 50 0/2 ———— ————
(1,2-DCE)

Wells Sampled: ERT-11, 102

B-3/DEEP OVERBURDEN/SHALLOW BEDROCK/
ADJACENT JOENSON CREEK

Trichlorcethene (TCE) ———— 3/3 220-1,100 537
1,2-Dichloroethene -——— 3/3 31-150 87
(1,2-DCE)

Wells Sampled: ERT-13, ERT-9, 101

B-4/DEEP OVERBURDEN/SHALLOW BEDROCK/
NOT ADJACENT JOENSON CREEK

Trichloroethene (TCE) ——— 1/1 4 4
l1,2-Dichloroethene SU 0/1 ———— -———
(1,2-DCE)

Well Sampled: 108

B-5/DEEP BEDROCK

Trichloroethene (TCE) 50 0/1 ———— c——
l,2-Dichloroethene 5U 0/1 _——— ———
(1,2-DCE)

Wells Sampled: 107

-——— Not detected

U Parameter was not detected. Value presented is the sample
guantitation limit.
Note: No wells in Subarea B-1 were sampled in the second round.



Table 5
SHALLOW/DEEP OVERBURDEN MONITORING WELLS IN AREA C - THE AREA NORTR OF MILL POND
SUMMARY OF PIRST ROUND (FEBRUARY 1990) CROUNDWATFR MONITORING RESULTS
GROVELAND WFLLS SITE
SUPPLFMENTAL MOM R1/FS
GROVELAND, MASSACHUSETTS

Shallov/Deep Overburden

Shallou/Deep Overburden Beyond Johnson Creek

tn the Vicinity of Johnson Creek Tovard Argillie ®rook
Hpgradiont
Patameter well n;nqnlol Frequency Asnge of Range of Frequency Range of Standard/Criterie
ample of Positive Aversge Sample of Positive Aversge
Quantitation Det i Det ) Quantitetion \ .
Limite ection ections Liafts Detection Detectlions
(ug/L) {ug/L) (ug/L) (vg/L) (ug/L) {vg/L) (ug/L) (ug/L)
-t} -
lel,3-Telchloro su 10- 5y 0/1 - 105y 1710 1 1.4 {1.01 |200 pmce (7
ethane
1.2-Dichloro- su 10-5v 0/ . -5y 1/10 ) 1.6 (3)  [waveid
ethane
1,7-Dichloro- su 9-5v 1 V2] s a0 8.8 (17.3) 1u-su 1/10 2 1.6 [21 | 79/190 Cis/Trans puct
ethene r)
Tiichlosoethene sv LITRSY 1T} 7 862 23.2 133.)) 1u-3Y 3/10 1-9 2.3 I9) 3 PNCL (P)
Toluene sy 1y-3y 1/1 1 1.4 (0.9) 1U-3U 0/10 - .- 2,000 PNCL (P)
lethyibensene sy 19-%u 1/ 1.4 (0.6]) 19-3V 0/10 c--- ——-- 700 PHCL (P)
Totel =ylenes sy 10-50 2/1 1.6 (1.3} 1U-5U 0/10 c.-- ---- 10,000 PWCL (P)
O -n-butyl 1 1 100 0/4 S - MAvail
phthalate
Aluminum 101-32,200 12,967 1260 /0 201-200,000 36,092 $0-200 SMCL (P)
Ant imony - ----lc) 2/0 19.2-21.6 7.6 10/3 PuCL (P)
Atsenic 2.4-30.¢ —eate) s/0 1.1-19.6 1.3 30 NiPOMM
' 12.3-222 8.%9-7.3V /e 7.7-1,100 150.4 1,000 WIPOWR

--.-{e) ----tc) 1/% 2.0 ----tc) 2/ 4.5-9.0 3.6 1 prCL (T)
'C.d-l;‘- ---le) .-t} 1/% 7.} 13.% ce--dc) o/e cee- —--- S pucL (P)
Calcium 0,100 5/% 19,000-30,000 29,430 (V4] 11,400- 236,000 37,373 MAveil
Chromium 9.2 BT a8 6.6-1)9 41.6 ----(c} /e 9.2-1,230 161.3 50 Ni1PDMR
cobait 2.9 9.eulc) 1/5 8.9 9.7 -e--{e) 2/8 27.9-178 .2 MAvall
Coppet 56.1U 8.0y-25.1 1/3 109 20.2 €. U-10. 00 2/0 151-647 10) 1,300 PeCL (P)




Table 5

SHALLOW/DEEP OVERBURDEN MONITORING WELLS IN ARFA C - THE AREA NORTH OF MILL POND
SUMMARY OF FIRST ROUND (FFBRUARY 1990) GROUNDWATFR MONITORING RESULTS

GHOVELANO WELLS SITE
SUPPLFEMFENTAL MOW R1/FPS
GHOVELAND, MASSACHUSFTTS

PACE TwWO

Z

Shallov/Deep Overburden
in the Virinity of Johnann Creek

Shallov/Deep Overburden Seyond Johnson Creek
Towvard Argille Brook

Parameter I!m:':t::tﬂl Renge of frequency Range of Range of frequency Range of Stendsrd/Crliterie
Qul:::r::lon of Positive Aversge 00.::751:‘0" of Positive Aversqe
Limits Detection Detections Limits Detection Detections
(ug/L) (ug/L) (ug/L) (vg/L) (ug/L) (ug/L) (ug/L) {ug/L)
lron 19, 100 B /9 807 111,000 N, e o /8 479 ¢82,000 70,993 | 300 swce ()
Less 25.9 2.00-11.30 275 111110 370 10.1-192 57 ::c:'::"‘ 3 ot eource
wegnestom | 11.800 YT 3.160-21 e 2,200-203,000 31,398 |maven)
nenganese | se0 T sss T ess 9.9-6,780 »90 30 sncL (F)
Metcuty T - ) /0 . 2 mwcL (P)
T ey Tas e 6.5-048 192 100 PecL (1)
Tl e,e00 s/% "1/ | 1.210-a8,200 8,234 Wavall
I Y 1 TTae 3.1-3.3 3. 10 rcL (p)
- o ter | s su-22.% 0/% I savesutar| e | T T 30 WirDwR
T e | T ] Tsss b eaeeaniees § 2,2 ] T T T Tess | v.2%0-4v,3%00 | 13,191.9 | 20,000 ot
I T T 2/ 106110 ¢ o | o | | 23em 1.6 wAveil
I YT TR 3/ Tes.2-200 | w3 Tivew-aew | aze | 1100, a0e P3Y) 3,000 SNCL (7)
(mg/L) (mg/L) (m9/L) (mg/L.) {mg/L) {mg/L) {mg/L) (®g/L)
Bicarbonate 62 /3 a0-0¢ 3.9 73] 31-460 148 WAvall
Chloride 12 W 75 11-18 s su a6 9.9-23 12.2 250 swcL (7)
Ritrate Witeite 1.9 0.010 "6 | e.02-0.m 0.0s 0.010 T e 0.02-0.9 0.2 10 mcL (#)
Sultate 1000 . s/s - . 100U o/ 16-20 11.7 100 PucL (?)
Totel Dissolved 129 - 3/5 109-22¢ 149 71 70-11) 120.4 {300 swct (7)

Solids
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Table 5

SHALLOW/DEFP OVERBURDEN MONITORING WELLS IN ARFA C - THE AREA NORTH OF MILL POND
SUMMARY OF PIRST ROUND (FPEBRUARY 1930) GROUNDWATFER MONITORING RESULTS

GROVFELAND WFLLS SITFE
SUPPLFNMFNTAL MOM R1/FS

GROVELAND, MASSACHUSETTS
PAGFE. THRFEE
Shallov/Deep Overburden Shallov/Deep Overbutden Beyond Johnson Cteek
in the Vacinity of Johnson Creek Tovard Argilla Brook
Upqgradient
Parsmetes Well Range of frequenry Range of Range of Prequency Renge of Stendard/Criterts
Sample of Positive Average Sample of Positive Aversge
Quentitation ) o ) Quantitation De ' De i
Limits Natection etect lons Limite tection tections
tmg/L) (mq/1.) (mg/L) (mg/1.) (mg/L) (mg/L) (mg/1.) {mg/L)
Total Suspended 1,440 5/5 4.0 1,29 119 4.0y s/1 6.0 - 4,0%0 WhAvail
Solids
Totel Organic »A 0.1 1 0.1 0.1 0.1y 0/t .- - NAvail
Carbon
[ofe] ] NA .- .- /1 3-66 (D) 35%.5 - 1/1 69 PAvei)
! wopns nA —eee N -3 (D) 1.5 W 0/1 ceen - T
!Hlldneo. NA [ VA} 926.%-10) 90.0 BRI 171 62.1 2.1 NAvail
| Totsl Alkslinity L] .- 1/1 7)-08 19.% S 1/1 460 WAveil

(1) Sample guanti

SQLs presented are those which differ
2) Second-round groundwater samples for well
one or more samples

{
{c) Reaults for

0 Parameter was

tation limits (SQL)

not detected.
was analyzed for,

Results of duplicate samples.

"nJ The parameter
estimated.

(D)

(P) Proposed.

(F) Final.

(T) Tentative,

NAvall Not Avallable.

DWFL,

PMCL

SMCL

NIPDWR

presented tor

114.

parameters

from Contract Required Detection Limits

reported as

‘not detected’
({CRDLB) .

in a sample.

in the data group were reported as non-detected at the CRDL.

but

Drinking Water Equivalent Level.
Federal Safe Drinking Water Act

in,

one or

Value presented is the sample quantitation Iimit.
not detected

more samples.

(SDWA) Primary Maximum Contaminant Level.

Federal SDWA Secondary Maximum Contaminant Level.
Natijonal Interium Primary Drinking Water Reqgulation.

The sample guantitation 1limit

For inorgqanics,
CRDLs are presented in Appendix A.

the only

{the CRDL) is



Tabhle 6
SRALLOW/DERP OVRRBURDEN MONITORING WELLS 1N AREA C - THE AREA NORTE OF MILL POND
SUMMARY OF SPECOND ROUND (JULY 1990) GROUNDWATER MONITORING RESULTS
GROVRLAND WELLS SITR
SUPPLEMENTAL MOM R1/PS
GROVELAND, MASSACHUSETTS

Shallov/Deep Overburden Shellow/Daep Overbusdan Bayend Johneon Creaeh
in the Vicinity of Johneon Creet Toverd Argille Breet
Parameter Range of fiequancy Range of Range of rrequency Range of Btandei1d/Celteria
Sample of Poaitive Averaqe Sample ol Peositive Average
Quantitatien De ti Deoteoctisne Queatitation Detection Detect ions
Limits tection ectie Limite ectie ectie
(vg/L) {vg/L) {ug/L) {vg/L) {vg/L) (wg/L) {vg/L)
1,2-Dichloroethens B 70/1900 Cle/Trans
(totel) v /e 3-e¢7 15.9 v 173 ) ] 2.7 swcL (P}
Prichlosoethens v /e 6-1%0 3.9 v 3/ 3-7 3.0 S PMCL (P)
Tettachleroethene W /0 18-727(D) [ ] b1 0/3 Se-- eme- 3 puCeL (P)
Unfiltesed 00V /0 66.4-260,000 4,769 ... 1/1 34,700 36,700
Aluminue - —m—— R ——e —— - - 30-200 SnCL (V)
Piltered 15401630 1/0 .90.9 10 e [ 73] o= -
, uafiltesed v (<) /0 108 ---- 1/) 21.) 0.y
Assenic - ——- — 30 NIirowm
; 7iltered 3.2y-).%0 0/e - -- ---- 0/1 ---- -
Unfiltered 0.4V 170 3.7 —--- 171 100 108
Barium — —— -- 1,000 wiPOWR
rilteced 17.2vu-31.¢ 40 11.0-3%.¢ [} ) ---- i/1 1) 1)
vafiltesred EEERY /0 1.3-12.¢ 3.0 see- o/ ] .-
Seryllive - - - —_—————— -— - 1 PCL (V)
Filtered .- /e R i ——-- 0/1 a-e- —.e-
' Unfiltered /8 6.0-41.0 0.9 6/1 —--- .-
Codniva —f— - 3 pwcL (P)
| Tiltered .- o/e .- —--- - 0/1 o —.——-
Unfiltered .- /s 17,600-84,400 38,028 ---- 1/1 39,400 30,400
Calclum - —— e 2 - - —_— wavell
filtered .- /0 12,900-44,000 28,101 ---- /1 19,700 19,700
uUnfiltered ----(e) (Y4 20.1-600 1 R Y] .- /1 11} N
Chromium . - —— - ER — - _—y— 30 miPOWM
rilteced .- 0/9 .- R - /1 —ea- .-
Unfiltered -en-lc) /0 18.3-37¢ 19.) ---- /1 1.3 31.3)
Cobdbslt Navail
riltered ---- o/» ---- e —ema 0/} “ena .-
. Unfilteced c-eelc) /0 2.2-%29 166.) ---- 1/1 173 173
Coppet : 1,300 pCL (P)
Piltered 5.00-3.9y (c) /0 3.2-6.9 8.1 (8.1} ---- 0/1 - ~~--




Table 6

SHALLOW/DEF.P OVERRURDEN MONITORING WELLS IN AREA C - THE AREA NORTH OF MILL POND

SUMMARY OF SFECOND ROUND (JULY 1990) GROUNDWATFR MONITORING RESULTS
GROVFLAND WFLLS

SITE

SUPPLFMENTAL MOM RI/PS

GROVFELANRD, MASSACHUSFETTS
PAGE TWO
Shallov/Deep Overburden Shellov/Deep Overburden Beyond Johnson Creeh
in the Vicinity of Johnson Creetr Tova:d Argilla Broohk
Parameter Rrange of riequency Range of Renge of Prequency Range of Standard/Criteria
Q ‘:Tf::‘ ot Positive Ave:rsge Ou-:::lvltlon ot Poslitive Average
“':h". on Detection Detections Limite Detection Detections
(ug/L) (ug/L) {ug/L) {ug/L) (ug/L) (ug/L) (ug/L)
Unfiltered R /e 16,700-742,000 140,719 -- 1/1 70,800 .-
lion e ——— - —— e e e — 308 swCL (P)
riltesed 37.ey lc) /0 26-9,100 1,210 4%. 20 0/1 - ----
unfiltered SRR /e 1.4 364 %% 4 N .0.0 o9 30 WIPDWR), 3 (et
L a .- - - - - - _— .- —— - - - - - e —— P -
e rilteted --.-tch /0 1.2 1.4 |1.2) s 0/1 —e-- —.- seurce) PuCL (P}
unfiltered - v /0 3,650-95%,800 30,911 .- 1/1 20,200 20,200
“ﬂq"f.iu- T T oo e e —cr - hn o - T s s s e - —— ."."
Piltesed --- e/0 2,320-9,120 5,3% ---- 1/1 4,380 4,390
Unfiltered .- 8/9 29.1-7,%5%0 - 1/} 2 are
‘‘anganese e - - - - - 30 swcCL (P)
riltered .- /0 29.9-042 ---- 1/1 142 142
Unfiltered - L) 1/0 17-076 1/1 172 12
Nickel e B el e - —_— 100 PNCL (T)
riltered .- 0/0 R .. 0/1 .- ----
Unfiltered ),000u-2,790U 6/ 4,640-36,%00 17,820.¢ ---- 171 ?,700 9,700
Potassium et st ——— s - el i —— e Wavail
riltered 2,390vu-5, 5000 0/8 --- R 1,900 0/1 - .-
Unfiltered ----lel 1/8 .20 2.9 (2.2] - 0/1 ---- ce--
Selenium < - — e B - - -— 10 puCL (P)
riltered cea-lc) o/ .- .- 0/1 . -
uUnfiltered ~-.- 8/ 0,160-16,500 12,053.¢ ---- W 7,938 7,930
Sodium e e - e e T - — 20,000 OwEL
riltered ---- 8/ §,290-14,000 ?,191.) ---- 1/1 4,190 4,190
Unfiltesed [ 1.4U-2.2y (<} o/e .- 1.6V 0/1 ----
Thailium - - - - ——— naveil
rilteced .--- o/0 ---- ---- 1.1u 0/1 ---- ----
Unfiltered ----le) s/0 14.2-563% 17,7 ---- 1/1 39.0 s8.9
vanadium e o - — -— Waveil
riltered 171 0/9 .- cenm e 0/1 —e-e
. Unfiltered .- 8/8 112-932 3yr.2 ---- 1/1 19) 18
tinc — — 3,000 SMCL (7)
riltered 12.%4-20.1y (c) 2/0 36-37.9 13.2 ---- 0/1 ~-e- LR
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Table 6

SHALLOW/DEEP OVERBURDEN MONITORING WELLS IN ARRA C - THE AREA NORTH OF MILL POND

SUMMARY OF SECOND ROUND (JULY 1990) GROUNDWATFR MONITORING RESULTS
GROVF.LAND WFPLLS SITE

SUPPLFMENTAL MOM R1/FS

GROVFLAND, MASSACRUSFETTS

PAGE THREE

Shallov/Deep Overhurden Shellov/Deep Overburden Beyond Johneon Creeh
in the Vicinity of Johnson Creeh Toward Argilis Brook
Perameter Range lol Frequency Range of Range of Frequency Range of Standard/Ceitecian
Sample ol Positive Average Sample of Positive Aversqge
Quantitstion oo - Detect | Quantitetion Det ' be N

Limite tection ections Limits ection tections

(mg/L) (»g/L) (mg/L) (mg/L) {mg/L) (mg/L) (mg/L)
Chloride LR [ V4 ] 4.7-29.1 i.e .- /1 6.48 6.448 296 SwCL (7))
Nitrate-nitrite .- 8/8 0.037-0.8%) 0.27 ---- i/t o2 0.7 10 pCL (P)
Of tho-Phosphate v---te) 170 0.020-1.7) 0.)4 see- 11 0.024 0.0124 MAvail
Totsl Phosphate c---dch 6/8 0.01)-1.36¢ 0.190 .- 1/1 0.%? 0.37 Whvail
Totel Dissolved Solids .- e/ $0.9-246 153 .- 1/1 140 160 300 BNCL (P)
Sulfate ----{e) 4/8 1).4-60.% 15.6 ---- 0/} s--- ---- 400 PNCL (P)
Bicarbonste —.-- /e 29.9-%94.5% 62.2 ... 1/1 86.1 8.1 WAvail
lnlh.nnlly .- o/ 29.9-94.% 62.2 LR 1/1 06.1 9.1 FAveil
v Parameter was not detected. Value presented is the sample quantitation limit, (P) Proposed.

(c) Results for one or more samples in the data group were reported as nondetected

at or below the Contract Requlired Detection Limit (CRDL).

NAvail Not available.

PMCL Federal Safe Drinking Water Act (SDWA) Primary Maximum Contaminant Level (MCL}).

SMCL Federal SDWA Secondary MCL.
NIPDWR National Interim Primary Drinking Water Regulation.

(F) Pinal.
(T) Tentative.
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Table

;!

SHALLOW BEDROCK MONITORING WELLS IN AREA C - THE AREA NORTH OF MILL POND
SUMMARY OF FIRST ROUND (FEBRUARY 1990) GROUNDWATER MONITORING RESULTS
GROVELAND WELLS SITE

SUPPLEMENTAL MOM RI1/FS

GROVELAND, MASSACHUSETTS
Shallow Bedrock
Parameter Upgradien® Range of Sample | Frequency Range of Standard/Criteria
well Quantitation of Positive Average
Limits Detection Detections
(ug/L) (ug/L) (ug/L) (ug/L) (ug/L)
Aluminum 34,500 ---- 2/2 201-294 247.5 50-200 SMCL (P)
Arsenic 19.7 ----(c) 1/2 4.4 4.7 50 NIPDWR
Barium 177 ---- 2/2 7.7- 14.2 11 1,000 NIPDWR
Calcium 41,100 - 2/2 18,700-39,400 29,050 NAvail
Chromium 89.2 ----(c) 1/2 4.1 4.6 S0 NIPDWR
Copper 56.1U 6.4U-18 .9V 0/2 - - 1,300 PMCL (P)
Iron 39,300 ---- 2/2 707-2,080 1,393.5 300 SMCL (F)
Lead 25.9 5.9u 1/2 8.1 5.5 :gc:'r:m‘ 3 (at source]
Magnesium 17,600 ---- 2/2 6,410-7,200 6,805 NAvail
Manganese 960 ----(c) 2/2 80.6-267 173.8 |50 sucL (r)
Mercury ----(C) - ygicj 0/2 ——-- R 2 PMCL (P)
Nickel 96.3 - 272 5.3-6.8 6.05 ]100 PMCL (T)
Potassium 6,970 --—- 2/2 1,980-2,310 2,145 NAvail
Selenium paf(c) -—--(c]) 6/2 -—-- ---- 10 PMCL (P)
Silver ----(c) 10.3 ulc) 0/2 ---- —--- 50 NIPDWR
Sodium 9,140 -—-- 2/2 6,670-7,340 7,005 20,000 DWEL
Vanad{um 56.3 ----{c) 0/2 ———- _———- Navail
Zinc 449 37.5U-29.00 0/2 -~ ———- 5,000 SMCL (P)
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Fable 7

SHALLOW BEDROCK MONITORING WELLS IN AREA C - THE ARka NORTH OF MILL POND
SUMMARY OF PIRST ROUND (FEBRUARY 1990) GROUNDWATER MONITORING RESULTS
GROVELAND WELLS SITE
SUPPLEMENTAL MOM R1/FS
GROVELAND, MASSACHUSETTS

PAGE TWO
Deep Overburden
Parameter Upgragient Range of Sample | Frequency Range of Standard/Criteria
We Quantitation of Pogitive Average
Limits Detection Detections
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Bicarbonate 62 ---- 2/2 75 75 NAvail
Chloride 12 - 2/2 5.0-26 15.5 250 SMCL (F)
Nitrate-Nitrite 1.9 0.01V 1/2 0.01 0.01 10 PMCL (P)
Sulfate 100V ——-—- 2/2 16-29 22.5 400 PMCL (P)
Total Dissolved 129 —-- 2/2 65-185 125 500 SMCL (F)
Solids
Total Suspended 1,440 . 2/2 4.0-7.0 5.5 NAvail

Solids

(D) Results of duplicate samples.

{P) Proposed.

(F) Final.

(T) Tentative.

u Parameter was not detected.
uJ The parameter was analyzed for, but not detected in, one or more samples.

quantitation limit (the CRDL) is estimated.

NAvail
DWEL
PMCL
SMCL
NIPDWR

Not Available.
Drinking Water Equivalent Level.
Federal Safe Drinking Water Act (SDWA) Primary Maximum Contaminant Level.
Federal SDWA Secondary Maximum Contaminant Level.

National Interium Primary Drinking Water Regulation.

Value presented is the sample quantitation limit.

The sample




Table 7

SHALLOW BEDROCK MONITORING WELILS TN AREA C - THE AREA NORTH OF MILL POND
SUMMARY OF FIRST ROUND (FEBRUARY 1990) GROUNDWATER MONITORING RESULTS
GROVELAND WELLS SITE

SUPPLEMENTAL MOM RI1/FS

GROVELAND, MASSACHUSETTS

PAGE THREE

(c) Results for one or more samples in the data group were reported as non-detected at
the CRDL.

(2) Wells 103 and 109 were sampled during the second round. 1,2-DCE (1 ug/L) and
TCE (6 ug/L) were detected in well 103. Inorganic results (total/dissolved) for
well 103 are as follows:

Aluminum 4,900/1370
Barium 84/20.80
Calcium 37,100/34,200
Chromium 20.7/ND
Copper 33.7/ND
Iron 9,860/ND
Lead 13.6/ND
Magnesium 9,870/6,790
Manganese 420/280
Nickel 17.1/ND
Potassium 3,250U/2,4700
Sodium 6,600/6,500
Zinc 490/ND

ND Not detected

U The compound was analyzed for, but not detected. The associated
numerical value is the sample quantitation limit.
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Table |

MONITORING WELLS IN AREA D - THE HAVERHILL MUNICIPAL LANDFILL AREA
SUMMARY OF FIRST ROUND (FEBRUARY 1990) GROUNDWATER MONITORING RESULTS
GROVELAND WELLS SITE
SUPPLEMENTAL MOM RI/FS
GROVELAND, MASSACHUSETTS

Deep Overburden
Parameter Background Range of Sample | Frequency Range of Standard/Criteria
Quantitation of Positive Average
Limits(1) Detection Detections

(ug/L) (ug/L) (ug/L) (ug/L) (ug/L)
Chloroethane 10U 1U-100 1/5 3 3.9 [1.5) NAvail
Trichloroethene SuU 1U-5u 1/5 4 2.4 [4) S PMCL (P)
Benzene 5U 1U-5U 1/5 17 S [17]) S PMCL (P)
Toluene 5U 1u-5u 1/5 5 2.6 (5] 2,000 PMCL (P)
Chlorobenzene 5U 1U-5U 1/5 19-20 (D) 5.5 (19.5] 100 PMCL (P)
Ethylbenzene SuU 1U-5U 1/5 18 5.2 [18) 700 PMCL (P)
Total xylenes SuU 1U-5U 1/5 86 18.8 [86] 10,000 PMCL (P)
Aluminum 34,500 ---- 2/2 579-2,270 1,425 50-200 SMCL (P)
Arsenic 19.7 ----(c) 1/2 97.7 51.4 50 NIPDWR
Barium 177 ---- 2/2 49.2-50.5 50 1,000 NIPDWR
Calcium 41,100 -——-- 2/2 31,600-53,700 42,650 NAvail
Chromium 89.2 ~-——- 2/2 10.7-10.9 10.86 50 NIPDWR
Cobalt 32.9 8.0U-10.1V 0/2 ---- -—-- NAvail
Copper 56.1U 10.8U-17.5U 0/2 ———— -———— 1,300 PMCL (P)
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Table 8

MONITORING WELLS iN AREA D - THE HAVERHILL MUNICIPL~ LANDFILL AREA

4

SUMMARY OF PIRST ROUND (FEBRUARY 1990) GROUNDWATER MONITORING RESULTS
GROVELAND WELLS SITE
SUPPLEMENTAL MOM RI/FS

GROVELAND,
PAGE TWO

MASSACHUSETTS

—

Deep Overburden

Parameter Background Range of Sample | Frequency Range of Standard/Criteria
Quantitation of Positive Average
Limits(l) Detection Detections
(ug/L) (ug/L) (ug/L) (ug/L) (ug/L)

Iron 39,300 ---- 2/2 5,070-9,150 7,110 300 SMCL (FP)
Lead 25.9 5.00 1/2 34 18. ::czlrgvn' > at source
Magnesium 17,600 ~—-- 2/2 6,280-11,900 9,090 NAvail
Manganese 960 ~--- 2/2 72-544 jos 50 SMCL (F)
Mercury ND valc) 0/2 ---- ---- 2 PMCL (P)
Nickel 963 ---- 2/2 16.8-21.6 19. 100 PMCL (T)
Potassium 6,970 ---- 2/2 4,550-24,700 14,625 NAvail
Selenium uw valc) 0/2 ---- --~- 10 PMCL (P)
Silver ND 8.6U-14.3U 0/2 --~- --~- 50 NIPDWR
Sodium 9,140 -—-- 2/2 10,100-44,100 27,100 20,000 DWEL
vanadium 56.3 ----(c) 1/2 6.3 6. NAvail
Zinc 449 35.1U-40U 0/2 ---- -—-- 5,000 SMCL (F)




(
Table 8

MONITORING WELLS IN AREA D - THE HAVERHILL MUNICIPAL LANDFILL AREA

(

SUMMARY OF FIRST ROUND (FEBRUARY 1990) GROUNDWATER MONITORING RESULTS

GROVELAND WELLS SITE
SUPPLEMENTAL MOM R1/FS
GROVELAND, MASSACHUSETTS
PAGE THREE

Deep Overburden
Parameter Background Range of Sample | Frequency Range of Standard/Criteria
Quantitation of Positive Average
Limits(1) Detection Detections

(mg/L) (mg/L) (mg/L) (mg/L)
Bicarbonate 62 ---- 2/2 42-200 121
Chloride 12 -——- 2/2 17-28 23 250 SMCL (F)
Nitrate-Nitrite 1.9 -———— 2/2 0.3-1.8 1.1 10 PMCL (P)
Sulfate 100U --—- 2/2 52-58 55 400 PMCL (P)
Total Dissolved 129 e 2/2 192-1388 290 500 SMCL (F)
Solids
Total Suspended 1,440 ——-- 2/2 25-1,340 683 NAvail
Solids
(1) Sample quantitation 1limits (SQL) presented for parameters reported as "not detected” in a sample. Yor

inorganics, the only SQLs presented are those which differ from Contract Required Detection Limits (CRDLs).
CRDLs are presented in Appendix A,
(c) Results for one or more samples in the data group were reported as non-detected at the CRDL.

U Parameter vas not detected. Value presented is the sample guantitation limit.
uJ The parameter was analyzed for, but not detected in, one or more samples. The sample quantitation limit (the
CRDL) is estimated.

(D) Results of duplicate samples.
(P) Proposed.

(F) Final,

(T) Tentative.

NAvail Not Available.

DWEL Drinking Water Equivalent Level.

PMCL Federal Safe Drinking Water Act (SDWA) Primary Maximum Contaminant Level.
SMCL Federal SDWA Secondary Maximum Contaminant Level.

NIPDWR National Interim Primary Drinking Water Regulation.



Table

MONITORING WELLS IN AREA
SUMMARY OP SECOND ROUND (JULY 1990) GROUNDWATER MONITORING RESULTS

GROVELAND WELLS

9

D - THE HAVERHILL MUNICIPAL

SITE

SUPPLEMENTAIL MOM R1/FS
GROVELAND, MASSACHUSETTS

LANDPILL AREA

Deep Overburden

Range of
Parameter Semple Prequency Renge of Standard/Criteris
p of Positive Avecrage
Quantitation .
Detection Detections
Limite
ug/L uq/L ug/L ug/L
1,2-Dichloroethene (total) su /3 2 2.) (2 70/100 Cis/Trans PHCL (P)
Trichloroethene b1 1/3 9 .7 S PuCL (P)
Unfiltered --- 3/ ),160-96,400 37,087
Alusinus s 50-200 SKCL (P)
riltered ----lc) 0/)
unfiltered uJ (c) /3 91.6-406 167.5
Arsenic - - S0 %1PDWR
Piltered v (c) 1/3 233 s}
Unlfiltered ---- 3/3 $54.3-317 18)
Barium - s ————-11,000 WIPOWR
Piltered ---- 3/3 21.0-%4.9 39
Untiltered ----{c) 173 2.1 2.4 (2.1]
Berylliuvm s e —-- - co———— 81 PMCL (T)
Filtered ----(c) 0/) --
Unfiltered ----{c) 173 10.1 5.0
Cedmiuve _— 5 PuCL (P)
Piltered ~---{c) 0/)
Untfiltered - 3/} 32,300-57,700 44,46
Calclum _t - — oo —— - [WAvail
Piltered - .- 3/) 27,800-5%4,300 19,167
Unfiltered --~- 3/3 10.1-320 127
Chromium 50 N1PDWR
riltered ~---1c) 09/3
Unfiltered ~---(c) 273 20.7-75.9 4).2
Cobalt ——— NAvail
Filteced ~---lc) 0/3 --- o
Unfiltered 10. 20 /3 159-197 120
Copper e f e —mmm— s b o —— - 11,300 PMCL (P)
Piltered --{c) 0/3 cee- -
Unfiltered ----{c) 3/3 5,060-186,000 19,120
lson —_——— e —— - — —— _ ——~1300 SHCL (F)
riltered 18.0u (c) 17) 20, 700 6,920




Table 9

MONITORING WELLS IN AREA D - THE HAVERHILL MUNICIPAL LANDFILL ARFA
SUMMARY SECOND OF ROUND (JULY 1990) GROUNDWATER MONITORING RESULTS
GROVELAND WELLS SITE

SUPPLFEMENTAL MOM R1/PS
GROVELAND, MASSACHUSETTS

PAGE TWO
Deep Overburden
n 4
Pasametec ;::.l: Prequency Range of Standacd/Criteria
» of Posiltive Averaqe
Quantitstion
Detection Detections
Limite
ug/L ugq/L ug/L ug/L
Untiltered - 3/3 10.3-79. 4 2.7 SO NMIPOMWR; S (at source)
Lead H
Filteced uar (<) 2/3 1.5-2.0 1.7 PuCL (P)
Unfiltered .- 3/3 $,600-17,400 10,090
Hagnesium -— - NAveli
Piltered ---- 3/3 6,270-12,600 8,54}
Untiltered .- 3/} 45.1-2,600 1,068
Manganese ———— 30 SKCL (F)
Piltered ----lc) 273 171-367 182
Unfiltered .- 3/3 14-276 134
Michel - —m e e s o me— SoaatilE EEUEREE o — -—— {100 PHCL (T)
Filtered ----fc) 2/3 19.1-20.0 10.4
Unfiltered 64,0200 2/) 1),400-213,)00 13,007
Potassium e e e -{HAvail
Filtered 3,790U-4,4600 1/3 11,600 5,242
Unfiltered .- 1/3 10,300-39,500 24,267
Sodium e B 20,000 DWEL
Pilteced | = ----- 3/3 10,600-37,000 21,33)
Unfiltered 1.4y-1.68U 0/3 ~--- .-
Thallium Wavaeil
Piltered 1.%0, vi(c) 0/3
Untilterad ----lc) 2/3 17.6-158 67
Vanadium —_ WAvail
Piltered ----lc) 0/)
Untiltered ---- 3/3 14.9-3842 260
Zinc —_ 5,000 SNCL (F)
Piltered R L /3 2).8




Table 9

MONITORING WELLS IN AREPA D - THE HAVERHILL MUNICIPAL LANDFILL AREA
SUMMARY SECOND OPF ROUND (JULY 1990) GROUNDWATFER MONITORING RESULTS

GROVELAND WELLS SITE
SUPPLEMENTAL MOM R1/PS

GROVELAND, MASSACHUSETTS
PAGE THREE
Deesp Overburden
Range of
Parameter Semple Prequency Aange of Standard/Critecias
Quantitation of Poeitive Aversge
Detection Detections
Limite
ng/L mg/L mng/L =g/L
Bicarbonate --- 3/3 J1.4-186 8r.8 MAvail
Chloride ---- /3 16.7-3%.2 6.2 290 sSuCL (7)
Nitrate-niteite - 3/ 0.115-2.29 1.34 10 PwCL (P)
Sulfate ----tlc) 2/3 50-51 400 PHCL (P)
Total Dissolved Solide ---- 3/) 180-40) 271 $00 SHCL (F)
Total Phosphate .- 3/) 0.047-0.10 0.09% NAvail
Ortho-Phosphate ~- - 3/3 0.0%5-0.292 0.17) NAvail
Alkalinity ~--- /) J1.4-186 87.9 NAvail
(c) Results for one or more samples in the data group were reported as nondetected at or below the Contract
Required Detection Limit (CRDL).
(P) Proposed.
(F) Final.
(T) Tentative,
U Parameter was not detected. Value presented is the sample quantitation lLimit.

NAvail Not available.
PMCL
SMCL Federal SDWA Secondary MCL.

NIPDWR

National Interim Primary Drinking Water Regulation,

Pederal Safe Drinking Water Act (SOWA) Primary Maximum Contaminant Level

{MCL) .



Tablte 10

SUMMARY OPF SURPACE WATER MONITORING RESULTS(11(2)
GROVELAND WELLS SITE
SUPPLEAENTAL MOM RI/PS

GROVELAND, MASSACHUSFETTS
J::‘:::" srindle Brook Johnson Creeh/Valley Site/Mill Pond Aree Johnson Creek Below Pond
Parsmeter Tresteant Downstreas
Upstream Upstrean of } Dovnetream of | Upstream of | Mill Pond Mill Pond Aritheet §¢ System of Will Arithaet fc
of Valley Cheetecton Chenterton Pond Inlet Outlet Ave o Discharge Pond Averagell)
- - . R -9 i verage
sw-9 sw-11 W 10 gw-0 sw sW-6 SW-15 i
(ug/L) {ug/L) (uvg/L) (ug/L) {ug/L) {vg/L) (ug/L) (ug/L) {ug/L) {ug/L)
[metnyrene chioride 10 v 1w/ v w . 13.2 sy v .
1,2-Dichlocoethene a.%

’ v ] lv/1ie 111] 1v 3 1.3 % .
(Total) u / 1) ..
Chloroforms 1 1 lu/1v ) 11] 1 1] 1w ---- v 1w ----
1,2-Dichloroethane 1 1w w/1v 1u H11] 0.6 0.5 1w 1 ----
1,1,1-Trichlorocethane v 1y /1 0.7 U] ] 0.7 v 11 ...

0.9
Trichloroethene 1] w 1u/10 1 w [ 2.8 54 (2 31 27.9
'nenzene w 1w w/1v w w 0.6 0.3 v w ——--
Toluene 111 1w n/y v v 10 .7 v 1v -————
Alusinum 3. ey 3.eu 19071803 s8.0u se.9 a3.ev cee- 12y 3¢.6u e
[er.00)
Arsenic (2.14] ---- 20 12.8
6.9 6.3 3.9 6.) 6.9
Sarium 6.0 10.1/).8 .
/ f18.90) 112.%0) 117.3/1).00) 110.0} 17.4 {10.3v) 12
10,200 10,200 10,100 10,167 10,200
Calcium 10,400 7,170 6,09 .99 ! ‘ ‘
’ 0/6.9%0 113,300} 119,600] [14,200/14,600) | {15,100) 20,300 (14,208} 13,330
Chromium 9.2 6.4 ----
130 172 110 137.3 171
Iton 130 160 Je1 [
N 3 1339] [1397) 1339/336) 1361] ¢. 890 tee2) 3,420.3
Lead 1.) 2.1/72.9 1.1 1.0J 1.1 1.1 B
2,33%0 2,330 2,3 2,338.7 2,370
L] i 2,420 1,130 R . ’ ’ M M ’ R
synesium o1 1.030/1,030 13,310) 13,410 13,110/3.180) (3,303] 4,840 13,1003} 3.36%
20.7 19.9 16.4 19 20.4
Nanganese 20.4 3.9 37.3/%7.3 .
9 / 136.3) (40.9) (10.0/14.9) 130.6) 1,200 (0e.0) $10.2




Table 10

SUMMARY OF SURPACE WATER MONITORING RESULTS(11){(2)

GROVELAND WELLS SITE

SUPPLEMENTAL MOM RI1/PS

GROVELAND, MASSACHOSETTS
PAGE TWO
Jco?:::n Brindle Brook Johnson Creek/Valley Site/Mil]l Pond Ares Johnson Creek BSelov Pond
Paraseter Upstseanm [Upetream of | Dovnetrenn of | Upetream of | Mill Pond Mill Pond Av§theet bc "‘..::::' °°:'"'.:|"'l" Acithmet bc
of Valley Cheeterton Chasterton Pond Inlet Outlet () ot y h Pond A ()
sw-9 sW-11 Sw-10 -9 sw-7 sw-§ Average :::;" s verege
{ug/L) (uvg/L) (ug/L) {ug/L) (ug/L) (ug/L) {ug/L) {ug/L) {ug/L) (vg/L)
Wickel 6.2 1%5. ¢ -
1,660 1,700 1,620 1,770
Potassium 1,000 304 e1/3vs (1, 6800) 11, 560 (3,410071,3700) 1,660 3,97 11, 830U} 2,070
Selenium ---- -—--
12.3
Silver 6.7 0.9 12.1 (5.13) 19.7 's.0) 3.2 101
0,030 9,000 8,790 0.9%6.17 9,470
Sodium 9.3%0 .o 10,600718,500 | )4, 400} f1e,5000 | 113.100/10,000) | (14.180) 26,900 (13, 300] 18103
1
'v.uodlu- 2.7 --—— .aa=
. ..2 18 10 14.1 19
Chloride (CL) (mg/L) 10 12 20/18 133.8) 13641 (36.4/52.4) (31.81 “ 130.2) Yo
Witzete-Mitrite 0.4 0.4 0.4 0.4 0.3
.4 0.0 0.09/0.09 . .
(W03 + WO3) (mg/L) 0 ¢ /0.0 (0.34) 11.13) (0.24/0.0)) 10.66) 1.3 10.21) 1.0
Ortho Phosphate (0PO4q) 0.010 0.01v 0.01v R 0.01
(me/L) 0.01v 0.0 ¢.01v/0. 01y {0.019) 10.019) 10.02/0.020) 10.02) a.01v 10.024] §.000
n 7 12 1. 12
Sultate (mg/L) n 1.3 6.3/6.3 (e.62) .30} 16.3176.84) (6.6} 2¢ (s.13) )
Total Dissolved BSollids 24 ) 78 (1] 73.) 22 ]
(T08) (mg/L) i 3 s1/38 (y07) (238) {200/107) (273] 1re {240) 1n
Totel Suspended Solide L ] ) L1} w w
[} PR,
(88) (me/L) w v tu/sev ino} 1e.9) 17.9/m0) . 1o 3
o
Total Ph
' otsl Phosphate (wD) {0.0113} 10.02¢)




Table 10

SUMMARY OPF SURPACE WATER MONITORING RESULTS(1)(?}

GROVELAND WELLS SITE
SUPPLEMENTAL MOM RI/PS
GROVELAND, MASSACHOUSETTS
PAGE THREE

Johneon Creek Belowv Unnamed Tributary

Atgills Brook

Johneon Creeh Below Argills Brook

Pearemater
Arithmetic Arithmetic Arfitheetic
T v ) Ew-2 Average(l) sW-1) Sw-12 Averagell) sw-1 sW-14 Averagell)
(ug/L) (ug/L) (ug/L) {ug/L) (ug/L) {ug/L) {ug/L) (ug/L) {ug/L) {ug/L)
Methylene chlor ide 1] 10 /1y - iy v ---- 1v 1v -——-
0.7 1 1w/l 0.8 3
.- .7 .9
Yrichlorocethene (421 11 1331 (1.3 111] v (301 0.2 [ ]
Benzens v 1] /1y - 1 117} ---- L] 1v ----
Toluene 1 v 1u/1v ---- w 11 .- 1 v ----
56.60 74.% sly/ee. U ¢s. 00
.- . .3
AMlusinus 1121v] (114u) 12014) 100 231 215.9% (2470} 332 102
Agsenic Rl ---- 2.2 3.¢
6.5 7.4 6.80/6.5 6.3
. 7. ?. T. . T.
Sarium 112.10) (12.40) f1e.50] ¢ . . ’ 130.70) 9.4 s
2,880 10,600 10,700/10,600 10,370 10,800
Calcium (15.700] 116, 200] {16, 300] {16.067) 14,600 15,000 14,000 (16.800) 11,200 10,900
Chroaiue .- ---- EEEES
w 1] /v ---- 1v
1,2-Dichloroethens (Total) 1331 1201 (23] (2.3 v 1 (23] v ----
Chloroform 1 1w 33710 ] 1 1w .- 1w 1u -
1,2-Dichlorosthane w 1w W/ .- 1] v - v H .-
1,1,1-Trichloroethene 1w 111 /1y ---- v v ---- 1w U —ee-
171 m» 107210 211.7 187
1ron
1339} 1992) 1643) 1827} Jle (1]] 602 1992) s01 e
Lead 1.4 6.2 1.1 2.9 1.1 1.1 1.4 1.1 .2 3.7




Table 10

SUMMARY OF SURPACE WATER MONITORING RESULTS(1}(D)
GROVELAND WPLLS SBITE

SUPPLEMENTAL MOM RI/PS

GROVELAND, MAGSACHUSETTS

PAGE POUR
Johnson Creeh Belov Unnamed Tributary Argills Brook Johnson Creek Below Argilla Brook
Pacameter
Arithmetic Aritheetic Acitheetic
sw-4 sw-) sw-2 Aversge(l) sw-1) sw-12 Aversge(l) sw-1 sw-14 Averagell)
(uvg/L) {ug/L) {ug/L) (ug/L) {ug/L) (ug/L) {ug/L) (ug/L) (ug/L) (ug/L)
2,230 1,400 2,400/2,380 2,3%) 2,)e0
. .04 .7 . 30
Megnesium 12,1303 13,4900} 13,4000 (3,406 ). 600 3. 800 3,730 13,9400) 1.430 3.30%
19.7 28.7 24.2/26 2.2 24
.1 . . .9 .
Menganese 4290} (03.8] (60.9] 165.1) o se.e 391 171.3) w0 3.3
Vickel 14.9 10 14.9 ---- 13.7 16.9
1,610 1,030 1,7350/1,770 1,680 ?
sotassium {1,8500) 11.7%0u) (1.9600] 1,733 1,270 1,220 1,243 12.1300) 1,720 1,700
Selenius ---- .- LI B ) 3.
Silves 7.6 e°2 10.2 67.1 38.1 111.1) -———
. 0,480 10,600 10,000/10, 200 9,79).) 9,030
Sodium (16,500} (17, 000) {17,200} 137.167) 20,200 22,600 29,400 117, 600] 11,100 10,443
Vanadiue ---- -.-- 1.1 13.6
29 30 19710 2%.7 21
Chloride (CL) (mg/L) (es.4) (58.7) (40.9] [e8] 50 ° 46 (43.7) 21 P31
Nitrate-Mitrite 0.% 0.3 0.%5/0.% 0.3 0.9
(%07 + NO)) (mg/L) [0.33) (0.3} 10.6¢) 10.47) 0.0 0.4 0.6 [0.9) 0.3 .3
Ozthe Phosphate (OPO4) 0.01V 0.01v 0.01U/0.01U .- ¢.01u
(mg/L) (0.02¢] (0.020) 10.04) (0.03) 0.1 0.0y .06 (0.04) 0.01u Tt
10 12 12/12 11.3 12
Sullate (mg/L) 110.3}) [10.0}) 110.9%) f10.9) 13 16 13.8 .29 13 12.9%
Total Dissolved Solide 7 74 14/70 72.) [ 1)
(TDS) (mg/L) {214) {201) {2¢2) ({226) 33 133 " {248) " "
Total Suepended Solide w W W/ U . 5.3 (1] .
(TS5) (mg/L) 1.7 () 2.2 : TRY) 3
l‘l’oul Phosphate "0 nD {0.013) [{0.024)




Table 10

SUMMARY OF SEDIMENT BURPACE WATER MONITORING RESULTS(1)(2)
GROVELAND WELLS BITE

SUPPLEMENTAL MOM R1/PS

GROVELAND, MASSACHUSETTS

PAGR FPlVE

(1)

{2)

{3)

Arithmetic average calculated using one-half the sample quantitation limit (SQL) for nondetect values. Averages
are calculated for data groups that have at least one positive detection for a parameter. A blank space indicates

that the parameter was not detected and that the SQL for the sample is the Contract Required Detection Limit
{CRDL).

Surface water samples were collected from locations 1 through 8 during the second sampling round. Only the
positive detections are presented in Table 4-18 in brackets | }. The sample quantitation limit for the nondetect
VOCs ranged from 5 to 8 uq/L.

Thalllum and copper were detected in second-round samples SW-4 and SW-3 at 1 ug/L and 6.4J ug/L, respectively.
Parameter was not detected. Value presented is the sample quantitation limit.

The analytical result presented vas qualified as an estimated concentration based on valldatlion of the analytical
data.

~---Arithmetic average was not calculated because poaitive detections were not reported for the data group.



Table

1

SUMMARY OP SEDIMENT MONITORING RPESULTS(1)(2)
GROVELAND WFILLS SITE
SUPPLFMENTAL MOM R1/FS

GROVELAND, MASSACHUSETTS
Joch"'o: Birindle Mroonk Johnson Creek/Valley Site/Mill Pond Ares Johnson Cresh Below Pond
tee
Parameters Upstream Upstresm Trestment Downetress
aram tipstream of Downsteeam of Arithmetic of Mill pPond Mill Pond Acitheet §c Syaten ot Mill Aritheetic
of Valley Chesterton (1 Inlet Outlet
s Chesterton b 10 Average Pond $p-7 D & Aversgell) | Discharge Pond Average())
o-y 5D-11 . sp-8 50-13 sD-3
(ug/Kg) (ug/Kg) {uvg/Kg) (ug/KRg) (ug/Rg) (ug/Kg)  (ug/Kg) (vg/Kg)  (ug/Kg)  (ug/Rg) (ug/Rg)
Nethylene chloride TV 1nuy Y U/ u Tu 00U 11 v ---- ns 13 u .-
A;!;;; o T Iru 21 W) 1€ WI/1) W2 - .- 14 ) 140 J 13 v %1.2 ng 3% J 3
Tetrachloroethene | 7w 1w ' v/ Y .. m 10 W L) . ns 1w .
Tolvene ) 1w T u/e v S " 10 vJ ) - ns 1v
1,2-bichloroethene le J)
Chlovromethane 18 J)
2-Methylphenol 1,900 uJ | 7,900 vJ | 2,000 ul/1,700 UJ 1,000 UJ 7,000 UJ 1,100 v - ns 2,000 W -o--
—_—— — — - - —— e — —— B —————— —— - ——
Benzoic acid 9,100 UJ 190 J 9,700 v1/8,300 vl | €395 (190) | 8,900 w2 | 14,000 v2 | 8,000 va I »s 9,800 W
Penzolc 8cld __ - o 79.000 BI 1 9975 1199 . %% A —
Phenanthrene 290 J 2,900 W 2,000 ©I/1,700 117 .- 140 0 200 ) 1,700 vI (210) ns 2% 230
Anthrecene 1,900 uo | 2,900 ) | 2,000 vJ/1,700 VI 1,800 w3 | 2,800 w3 | 1,100 Ul —o-- ns 2,000 W
fluovanthene 400 2 2,900 w2 | 2,000 ui/1,700 W - 110 g 110 J 190 J 2490 »s 00 9 0
Pyrens 840 J 2,900 vJ | 2,000 vI/1,700 I - 210 J 0 J 240 9 n ns K] 400
:;:‘:::_:".’"' 1,900 v 1,900 0 | 2,000 was1,700 w3 | 7% (1900) 1,000 w3 | 2,000 W 1,700 U2 S » 2,000 W e
Benzo(a)anthracene 360 J 2,900 vJ3 | 2,000 v1/1,700 v 1,900 1) 250 J 1,100 v '::;) ns 10 9 130
Chiysene 420 9 2,900 UJ | 2,000 ul/1,700 U - 1,800 v 2,800 U 1,700 uJ - ns 2%0 J 150
“ethylh
Bie(2-ethylhexyl) 1,900 vl 3o 2,000 ¥3/1,700 vJ - 1,800 ) | 2,800 W 270 U - ns 300 v
phthalate
Benzo(b)[luoranthene 510 J 2,900 V3 | 2,000 1V3/1,700 uJ - 1,800 U 2,800 uJ 1,700 UJ S s 2,000 W —---
Benzo(k)fluccanthene 030 J 2,900 v | 2,000 UJ/1,700 U3 R 1,000 W) 2,900 UJ 1,700 W —e-- ns 2,000 W -
Benxo(a)pyrene 600 J 2,900 vy | 2,000 vJ/1,700 U ——-- 1,800 uJ 2,800 uJ 1,700 W ——-- ns 210 J 210
:""‘::::“'z"'“” 1,900 v2 | 2,%00 vs {2,000 UJ/1,700 U R 1,800 UJ 2,000 U 1,700 W .- »s 2,000 U3
Benzo(g,h,)perylene | 1,900 us | 2,900 va | 2,000 va/1, 700 W e 1,000 u2 | 2,800 ua 1,700 UJ - "s 2,000 vJ .
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Table

SUMMARY OF SEDIMENT MONITORING RESULTS(1)(2)
GROVELAND WFELLS SITE
SUPPLFMENTAL MOM RI/FS

GROVELAND, MASSACHUSETTS

PAGE ‘TWO

""c""'":l" Brindle Brook Johnson Ctreek/Valley Site/MilL Pond Ares Johnson Creed Belov Pond

Pacrametes tipstream ""';:""‘ Downstteam of ACitheet dc U‘"o""'" Mi1l Pond Mill Pond Arithmetic ";;."-:.“ Doo"'"'.:"l.‘.- Ardtheet ic
ot ;;‘l’l" Chesterton Ch's'l;_..'o' on Averagel}) Pond ':;'; 0";0“: Averagell) Discharge Pond Averagetil)
SO-i1 $D-8 sD-13 $0-3

{mg/Kq) (mg/Kg) {mg/Kg) (m9/Kg) (mg/Kg) (mg/Kg) {mg/Kg) (mg/Kg) (mg/Kg) (wmg/Kg) (»g/Kg)
Aluminum 6,530 5,860 6.520/4,660 5125 —”‘":?‘f” “fa:gou '1'5107:,?)“'0,“ 2 Jg:zg{j ns RIILE 5,000
Arsenic N 5.2;#" ’l:;,,',.; TR -"”7'-0‘“" ) _:233‘6‘ ' 12.1 '3};’., v) K ns fithf Do
Becium 3.9 26.9 22/14 5 21.6 l;;:?, l?::;l 7 |1.o,/'|21.o| d::;' s IIHSI_A Y
Beryllium 0.37 {0 29] 10.37) 10.26] 10.3) ws -
Colcium T} 600 9 2,050 9 | 2,510 371,000 0 | 2328 —nglf ' -T‘m?‘ u;f},*;” ——}h"n’ ns | li.lolli’f I 130
Chromium BN TR B2 BT IS TS A S A 1e3) ns 130591 14.2
comert | ez 2 | asna S 2. .Q.‘;.:.‘I’L_ 1.8 Z::' ns ;f— 0o
Copper B 3 18 u A o _}_ffga_l]" ng; .':‘1_4 u.;‘g)gx'.’z 31 (18,1} "s 12.6 3 e
on | roieee [rezeo | 0500713000 | asee | D T GTEESY o aee 5 50es0 an | 1500850 |3, t0eay | 11soe
Lead .00 A ettt (;fo'.:u |3:?isg_|_ (1e.3 I8 a1 |?=f: . ”n!: Jl 16
qul:ellum t,:so—ar 1,4:oi 1,720 J/12,%%0 4 1700 —‘lif:go‘l’ ?5??;‘0"’ L’Og;::{lol e "s _Ji‘?)rq’_; 1,910
Nenganess 520 J 163 0 170 9/231 3 38 —Ijllo'.]la‘,l l::g :‘” IGO.’“J'/lUJ-I 31 lz?:;l ns ggfgl no
Mercury 0.74 9 0.26 2 -uJ/-ug 0.15% -UJ -uJ - .- s ~uJ ----
;-s;m_-:__: o _Au-.) u :7.; v 10 1]!713.}15- __M —_7;‘;',’ ‘TIE?Z‘IT :;“‘l' 1.7 ns 1i3)
Potassium 1,010 155 2947481 m n’,'o“u' |sn’u:/7suu (366 Uraa7 v 2%0.1 ns IG:;IUI "2
S?L’E,‘i',i: 183 2.0 -UJ/-IE:_ I —97‘ v | v - ns -
Silver Y] 1y “v3/-w T vy T . 1) Y]
s}:ﬂ; B _'i 191 v 1.8 u 152 U/"‘j_"f ﬁ;@t ?l’ﬁ‘ r "._;’Jl"'o v eeee ns A, l:’l I
Venedium B 30 n | vaanes 1.6 12 s it e $46u .2 ns mia 1.3
2inc’ 166 ¥ 2.9 $7.2 y/e2.4 v .- l?i.:] ﬁ:’;L llz-‘l;,;}'-r l?;.;l ns 1‘5-71 .-
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Table 11

SUMMARY OF SEDIMENT MONITORING RFESULTS(I(2)

GROVELAND WFLLS SITE

SUPPLFMENTAL MOM RI/FS

GROVELAND,
PAGE THREF.

MASSACHUSETTS

Johnaon Creehk Brlov Uanamed Tributery

Argille Brook

Johneon Creeh Selow Argillas ®rooh

Parameter Acithmetsc Arithmetic Arithmetic
K b D 3 - - .
) $p ) sp 2 Average(l ) sD ) sp-12 Average(l) sD-1 sD-16 Averagell]
(ug/Rg) (ug/Kg) (ug/Kg) {ug/Kg) (ug/Rq) (ug/Kg) (ug/ng) (ug/Kg) tug/Rg) {ug/Kg)
Methylene chloride 16V 1 &0 L T4 N NN N SU-2 S v _ 29.) LI sy T ]
Acetone i w 12 uJ Teva/iv g | e 389 K e D w 15 vl
Tetrochioroethene 6 u 6 U o1 u/ée v S sy 8 u o mnes 70 tu - -
Toluene Y 6w} 6vw | rTueuvy = LI LI .oz L T g
2 Methylphenol 1,600 V) 2,000 W 1,700 vJ3/1,700 W -~ 2,000 W 300 J (;g:, 1,700 W) 1,900 vJ -- -
Benzolc acid $.000 uJ 9,600 u3 | 9,400 va/e.3500 vs y 9,900 U 9,000 vl 9,200 W 190 3 :1;;:
T T I T T T .”‘0 T T "S—
Phenanthrene 670 O 2,000 v 1,700 v3/1,100 UJ (670) 2,000 yJ 1,900 W ... 1,700 v 140 J (140)
Anthracene 120 3 2,000 w2 | 1,700 v3/1,700 U ‘:’;;) 2,000 wI 1,900 uJ 1,700 W 1,900 uJ
Fluoranthene Tl vze05 | 2000w |i.r00 wasnireows | 207 T b i ce0ws | r.sc0ws | ---- 1,700 v 100 3 313
e ISR S T ) _th,200) ’ ! : (300}
Pytene 1,400 J 2,000 us | 1,700 w3/, 700 W 1.,08) 2,000 W 1,900 uJ S 1,700 vJ 300 J 373
_ I . ~ — IR _ ) __Ar,e00 1 _ (300)
Benzyl butyl phthalate 1,500 vJ 2,000 u 130 3/1,100 UJ “':;, 2,000 W) 1,900 uJ 1,700 uJ 4o (::"”
Menzo(s)anthrecene 130 3 2,000 w3 | 1,700 w31, 700 VI ‘:;;, 2,000 uJ 1,900 uJ .- 1,700 uJ 1,900 uJ
cneveeme T R . 60 o 3T
cysens 30 3 2,000 v3 | 1,700 vi/1, 700 wa o 2,000 vy 1,900 uJ - 1,700 w 220 J s
Pie(Z sthyiheayi) I T T Y I T 128
pothetere 0}t d.000wm fwinusn.ie0 w3 tevoplreeem | e gt gt (sv0)
Benzo(b)flucrenthene 610 J 2,000 w3 | 1,700 v3/1,700 VI ‘::g) 2,000 VI 1,900 uJ .- 1,700 W 340 9 (:::’
Mensotk)fluoranthene 670 0 2,000 W 1,700 vJ/1,700 VI ‘:::' 2,000 W 1,900 0 -——-- 1,100 W 1,900 W .-
Bento(a)pyrene 640 J 2,000 u2 | 1,700 vI/1,700 UI ‘:::, 2,000 uJ 1,900 W - 1,700 W 1,900 uJ
indeno(1,2,)-cd)pyrene 260 3 2,000 us | 1,700 v3/1,700 VI ‘;z;’ 2,000 ud 1,900 uJ cee- 1,700 vJ 1,900 uJ -
Benzo(g,h,i)perylene 220 3 2,000 v3 | 1,700 vas1,700 va (:;:L 2,000 ) 1,900 vJ ——-- RITEY 1,900 UJ .-
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Table

SUMMARY OF SEDIMENT MONITORING RESULTS(1)(2)
GROVELAND WELLS SITE
SUPPLEMFNTAL MOM RI1/FS

GROVELAND,
PAGE POUR

MASSACHUSETTS

Johnson Creeh Belov Unnamed Tributery

Argilla Brook

Johnson Creeh Belov Argilla Brook

Parameter Acithmetic Atithmetic Arithmetic
SD-4 $D-3 s 2 Averegell) £0-1) sp-12 Averagell) 50-1 $0- 14 Averanell)
(mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) ({mg/Kg) (mg/Kg) (mg/Kg) {mg/Kg) (mg/Rg) (mg/Kq)
Auminum ”f;’z;"‘” l9?5=;odl "l‘z‘l°,/9’o'd“l’° ';:;:& 2,910 1,930 1,820 l;::;gl 8,390 s, 233
et AT ST R AT R A 11 i) 10.7 ’.
sartum |n'.‘|| *33—;" mﬁlénio/.}zﬁl'r B TH_" 10.0 n.s 10.9 l:;::l 4.9 ..
Perylliom |;,_“' - ;;’_‘?;,—_ A N B *‘gfl ) I —e - 0.32 0.0
corctom | ff‘“?_ _}53220"1’— 4L .H‘I,;JEFT __Jig?!', 1180 0 61 3 v ]1 350 | 2,160 J 1,620
Chiombum B —Toi_-,‘_'“ ) l;t}!ﬁ,-!l— : '{‘_‘;"7'- i l}g-:, rev | e BN “ ) TR T
Cobalt A l(;” B I 72 N A |;_;’ B 2.8 2.4 2.43 31 6.0 e |
Copper ']?_lr_,‘"_ _——ng 31_ ‘"-:‘“Z‘gf U: __leTI-Elv N Y 7]{ B T | ,"”r ”% J )
ton T ; —g;—‘.’)’_&— “:"g?;_ - 12523 :'55 m;_ 3,800 6,360 3,100 (s, §60°3) 13,100 10,290
L;;‘;«_—‘ - IIO.’:-J_;— l):'.gdl o ll’fiJ] o _;izA?I ) 4.';7*"_‘ 7.6 LA |';,) J) 216 110.7
qun:l;zm_ {,fﬁﬁ;f ) ?;:ﬁfgf 1'“0|‘,’§36?mj ﬂg;:}:, .0600 | 1m0 9 § 3,388 —_I;'ffj_ 3,730 9 2,708
Mangenene B l;{:{:h I%?_jl ‘7‘-"6"’_7,“‘,‘19»3— “0.1”_ W $3.1 9 as.6 1205 Jl 133 9 112.1
Hercury ~0J -uJ -0d/-uy ---- -uJ -uJ -—-- -UJ 0.2 0.1
CLT N PP I Y IR 4 S NTFOET BN MUY R 52 R s
Potessivm ”5?” 1112209 ‘l'zﬂ’;f 1e00) 150 249 200 I‘HIVI 1,110 1
?_ol-'nlun -vJ -uJ o IIJ/ LIN) ---- B -R -uJ ---- -uJ - -
Silver - -0 -"J/'UJ ---- -uJ 2.% v ---- -uJ - -
;;;;;':——l*_—‘- l’l‘o-,‘ Uul Egl‘,’ —’.‘Egi{%" u 9.9) ".2u 1.4 v ——-- 'W 168 U S,
Vanedium o ”’.ru' Tg‘?r _ A“l".’{]a- U I",-"!lu_ 5.4 13 6.4 g b n.2 15.1
tinc R - _-?z.'ﬁ' T n P‘Il,-tij i (2.3 1960 1.4 v e b 1M1y —e--




Table

BUMMARY OF FIRBT ROUND SPEDIMENT MONITORING RRSBULTS
GROVP.LAND WELLS SITE

SUPPLFMENTAL MOM R1/PS

GROVFELAND, MASSACHUSFETTS

PAGE FIVE

(2)

uJ

NS

Arithmetic average calculated using one-half the sample quantitation 1limit (SQOL) for nondetect values.
Averages are calculated for data groups that have at least one positive detection for a parameter. A blank
space indicates that the parameter was not detected and that the SQL for the sample is the Contract Required
Detection Limit (CRDL).

Sediment samples were collected for locations 1 through 8. Only the positive detections are presented |in
Table 4-19 in brackets [ ). The sample quantitation limit for the nondetect VOCs ranged from 6 to 18 ug/kgqg.
All second-round metals results are presented in brackets.

Because the sample quantitation limits for polynuclear aromatic hydrocarbons {(PAHs) are frequently higher than
actual positive detections, the average of the positive detection (for thePAHs only)} are presented {in
parentheses.

Parameter was not detected. Value presented is the sample quantitation limit,.

The analytical result presented was qualified as an estimated concentration based on validation of the
Aanalytical data.

The value presented is the estimated sample quantitation limit.
Not sampled.

Arithmetic average was not calculated because positive detections were not reported for the data group.



Tabhle 12

CHFMICALS OF CONCFRN (COC) - GROUNDWATER
GROVELAND WFLLS SITE
SUPPLEMENTAL MOM R1/FS

GROVELAND, MASSACHUSETTS
NO. OF
RANGE OF
POSITIVE RELATIVE RISK RELATIVE R1SK
RAGE(1) TKG
PARAMETER DETFECTIONS/ D:?i;::zzb Avfuhf/'i‘ (‘:NA(‘CEKN“TRROI:;”IDON FACTORS - FACTORS - RATIONALE
NO. OF l( /L) 9 . ) NONCARC INOGENS CARCINOGENS
SAMPLES v

Trichloroethene 56/118 1-50,000 744.3 (1538.4) --- TNA 0.415 Principal site contaminant.

1,2-Dichloroethene 44/118 0.3-4400 106.7 (270.4) --- 0.169 TNA Principal site contaminant.

Tetrachloroethene 1/1)8 0.3-77 1.8 (20.}) --- 0.006 0.003 B-2 carcinogen.

Toluene 4/118 I-5 12.8 (2.2%) .- 0.00001 TNA Low concentrations and infrequently detected;
however, a contaminant of concern for the
Valley Site Source Control Operable Unit.

Methylene Chlo: ide 2/118 0.4-0.9 13.4 (0.65) --- 0.00001 0.000005 B-2 carcinogen.

1,1-Dichloroethane 2/118 0.8-15 13.0 (7.90) --- 0.0001 --- C carcinogen.

1,1,1- 2/118 1-16 13.0 (8.0) --- 0.0001 TNA Historical data indicates compound is a

Trichlotoethane principal site contaminant,

Benzene 2/118 0.2-17 13.0 (8.6) --- TNA 0.0004¢ A carcinogen.

Acetone 1/118 5 32.7 {5.0) --- 0.00004 TNA Low concentrations in groundvater; however
detected in surface vaters at 140 ug/L.

1,1-Dichloroethene 17118 2 12.9 (2.0) - 0.0002 0.0009 C carcinogen.

Chlorobenzene 1/118 20 13.1 (19.5) == 0.0008 TNA RRF approaches 0.001.

vinyl Chloride 0/118 NA NA --- TNA nal(2) Not detected, howvever, 8 contaminant of
concern for the Valley Site Soucrce Control
Operable Unit,

Ant imony 3/42 19.2-35.4 29.7 (25.4) --- 0.0638 TNA RRF > 0.001; Conc > PMCL.

Arsenic 3o/42 2.1-406 34.5 (46.1) 19.7 0.31) 0.55 RRF > 0.001; Conc > MCL.




Table |2

CHEMICALS OF CONCERN (COC) - GROUNDWATER
GROVELAND WELLS SITE

SUPPLFMENTAL. MOM RI/FS

GROVELAND, MASSACHUSETTS

PAGE TWO
NO. OF RANGE OF
POSITIVE POQI,T]VE AVERAGE BACKGROUND RELATIVE RISK RELATIVE RISK
PARAMETER DETFCTIONS/ DFT-E‘(‘TIONS ("‘ /L,) CONCENTRATION FACTORS - FACTORS - RATIONALE
NO. OF '( ;‘/L) 9 (ug/L) NONCARC INOGENS CARC INOGENS
L}
SAMPLES 9
Barium iB/42 7.7-1100 148.2 (163.1) 171 0.019 TNA RRF > 0.001
Beryllium 10/42 1.6-9.0 3.0 (4.8) --- 0.0013 0.029 RRF > 0.001; Conc > PMCL.
Cadmium 6/42 2.7-57.3 5.2 (21.5}) - - 0.0826 TNA RRF > 0.001; Conc > MCL.
Chromium 32/42 4.1-1230 103.4 (134.4) 89.2 0.177 TNA RRF > 0.001; Conc > MCL.
l.ead 21742 1.4-364 43.4 (61.6) 25.9 TNA TNA Conc. > MCL.
Magnanese 40/42 8.9 7550 1024.6 (1024.6) 960 0.027 TNA RRF > 0.001.
Mercury 1/42 0.2 0.1 (0.2) --- 0.005 TNA RRF < 0.001; however, a contaminant of concern
for the Valley Site Source Control Operable
Unit.
Nickel 36/42 5.3-876 123.5 (141.4) 96.3 0.0316 TNA RRF > 0.001.; Conc > PMCL.
Selenium 6/42 3.1-23.5 2.9 (6.3) .- 0.0056 TNA RRF > 0.001; however, Conc < PMCL.
Silver --- --- --- --- --- TNA Detected in surface water at Conc. > MCL; not
detected in groundwater.
Vanadium 22/42 2.2-565 66.8 (104.2) 56.3 0.0582 TNA RRF > 0.001.
Zinc 25/42 14.9-3900 280.5 (489.8) 449 0.014 TNA RRF > 0.001.
(1) - Arithmetic average calculated using one-half of the sample quantitation for nondetect values (Arithmetic average of positive detections}).
(2) - Not calculated because this chemical was not detected in the Supplemental MOM RI.
TNA - Toxicity Criteria are not available for this chemical.
RRF - Relative Risk Factor
TC - Toxicity Criteria
MCL - Federal Safe Drinking Water Act Maximum Contaminant Level

PMCL - Federal Safe Drinking Water Act Proposed Maximum Contaminant Level



TABLE 13

CUMULATIVE CARCINOGENIC RISK ESTIMATES AND HAZARD INDICES
INGESTION OF GROUNDWATER (1)

Cancer Risk Estimates

Ave

RME (2)

Hazard 1
Ave

ndices
RME

Shallow overburden

Shallow bedrock

AREA

B

Shallow overburden,
(downgradient Valley)
Shallow overburden,
(Mill Pond Area)

Deep

(vicinity Valley, Johnson)

over/shallow bed

Deep over/shallow bed
{beyond Johnson Cr.)

—EA C

Shallow/deep overburden
(vicinity Johnson Cr.)
Shallow/deep overburden
(beyond Johnson Cr.)

AREA

Deep
(1st
Deep
(2nd

D

overburden
round)
overburden
round)

NOTES:

1.9E-03

1.5E~03

2.8E-03

2.0E-03

2.6E-03

1.5E-02

1.1E-03

1.1E-03

3.0E-03

9.0E-03

(3)
3.0E-03

3.5E-03
3.4E-03
1.7E-02

1.5E-02

3.0E-03

5.2E-03

5.0E-03

2.1E-02

10.5

15.9

15.7

(1) The risks presented in this table may be underestimated by one-half
because the contribution of volatile organic compounds through the
inhalation pathway is not included in the risk assessment.

(2) RME - Reasonable Maximum Exposure

(3) The reasonable maximum exposure scenario is not presented for the
shallow overburden because only one shallow overburden well was sampled.
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SUMMARY OF EXCESS LIPE..AE CANCER RISK POSED BY (
THE CURRENT POTENTIAL ACCIDENTAL INGESTION OF ORGANIC CHEMICALS IN SURPACE WATER
GROVELAND WELLS SITE
SUPPLEMENTAL MOM RI1/FS
GROVELAND, MASSACHUSETTS

Exposure Dose Cancer Risk
Carcinogenic Cancer Cancer Slope Max imum
Contaminants of Weight of Pactor Concentration Reasonable Reasonable
Concern Evidence (mg/kg/day)-1 (ug/L) Worst Case Worst Case
(mg/kg/day)
Methylene chloride B2 7.5 x 10-3 44 4.1 x 10-86 3.1 x 10-8
Trichloroethene B2 1.1 x 10-2 54 5.1 x 10-6 x 10-8®
Benzene A 2.9 x 10-2 0.6 5.6 x 10-9¢ 1.6 x 10-9
Total Cancer Risk: 8.8 x 10-9
Table 15

SUMMARY OF NONCARCINOGENIC RISKS POSED BY
THE CURRENT POTENTIAL ACCIDENTAL INGESTION OF ORGANIC CHEMICALS IN SURPACE WATER
GROVELAND WELLS SITE
SUPPLEMENTAL MOM RI/PS
GROVELAND, MASSACHUSETTS

Max imum Exposure Dose Hazard Quotient
Noncarcinogenic Reference Dose Endpoint Concentrat

Contaminants of Concern (mg/kq/day) of Concern ion 3::::"2:1: Reasonable
(ug/L) (mg/kg/day) Worst Case

Methylene chloride 6 x 10-2 Liver 44 4.1 x 10-6 6.9 x 10-3%
1,2-Dichloroethene [zl;x1595’(é5::=)1 Blood 96 9.0 x 10-8 (::g : ig::)
1,1,1-Trichloroethane 9 x 10-2 Liver 1 9.4 x 10-¢ 1.04 x 10-6
Total (Hazard Index): 9.7 x 10-4 (1)

(1) Hazard Index based on cis-1,2-dichloroethene.




THE CURRENT POTENTIAL

Table 16
SUMMARY OF EXCESS LIFPETIME CANCER RISK POSED BY

GROVELAND WELLS SITE
SUPPLFMENTAL MOM RI/PS

DERMAL CONTACT WITH ORGANIC CHFMICALS IN SURPACE WATER

GROVELAND, MASSACBUSETTS
Exposure Dose Cancer Risk
Carcinogenic Cancer Cancer Slope Max imum
Contaminants of Weight of Pactor Concentration Reasonable Reasonable
Concern Evidence (mg/kg/day)-1 (ug/L) Worst Case Wo:-: Case
(mg/kqg/day)
Methylene chloride B2 7.5 x 10-3 44 1.4 x 10-¢ 1.1 x 10-¢
Trichloroethene B2 1.1 x 10-2 54 1.7 x 10-¢ 1.9 x 10-9
Benzene A 2.9 x 10-2 0.6 1.8 x 10-9 $.2 x 10-10
Total Cancer Risk: 3.1 x 10-9

(1)
is 7.0 x 10-9¢

able 17
SUMMARY OF NONCARCINOGENIC RISKS POSED BY

The excess lifetime cancer risk calculated for benzene using a Permeability Constant of 1.11 x 10-}

THE CURRENT POTENTIAL DERMAL CONTACT WITH ORGARIC CHEMICALS IN SURPACE WATER
GROVELAND WELLS SITE
SUPPLEMENTAL MOM RI/PS
GROVELAND, MASSACHUSETTS

Exposure Dose Hazard Quotient
Noncarcinogenic Maximum
Reference Dose Endpoint of
Contaminants of (mg/kg/day) Concern Concentration Reasonable Reasonable
Concern (ug/L) Worst Case Worst Case
(mg/kg/day)

Methylene chloride 6 x 10-2 Liver 44 1.4 x 10-¢ 2.3 x 10-3
- 1l x 10-2 (cis) _ 3.0 x 10-¢
1,2~-Dichloroethene (2 x 10-2 (trans)) Blood 96 3.0 x 10-¢ (1.5 x 10-4)
1,1,1- 9 x 10-2 Li -e -7

Trichloroethane ver 1 3.1 x 10 3.4 x 10

Total (Hazard Index):

3.2 x 10-¢ (1)

(1) Hazard Index based on cis-1,2-dichloroethene.

The

receptor of concern is a 70-kg adult.




Table 18

SUMMARY OP EXCESS LIFETIME CANCER RISK POSED BY THE CURRENT POTENTIAL DERMAL CONTACT

WITH ORGANIC CHEMICALS IN SEDIMENTS AT THE LOWFER JONNSON CREEK WATERSHED
GROVELAND WELLS SITE
SUPPLEMENTAL MOM RI1/PS
GROVELAND, MASSACHUSETTS

Exposure Dose Cancer Risk
Carcinogenic Cancer Cancer Slope Maximum

Contaminants of Weight of Factor Concentration Reasonable Reasonable
Concern Evidence (mg/kg/day)-} (ug/L) Worst Case w;int :aue

(mg/kg/day)
Methylene chloride B2 7.5 x 10-3 53 1.3 x 10-9 9.8 x 10-11
Tetrachloroethene B2 5.1 x 10-2 5 1.2 x 10-° 6.0 x 10-11
Total Cancer Risk: 1.6 x 10-10

Table 19

SUMMARY OF NONCARCINOGENIC RISKS POSED BY THE CURRENT POTENTIAL DERMAL CONTACT
WITB ORGANIC CHEMICALS IN SEDIMEANTS OF TBE LOWER JOHNSON CREEK WATERSHFD
GROVELAND WELLS SITE
SUPPLEMENTAL MOM R1/PS
GROVELAND, MASSACBUSETTS

. Exposure Dose | Razard Quotient
' Noncarcinogenic Maximum
Contaminants of Riﬁ;?::?;::Te !nggﬁé::nof Concentration Reasonable R nabl
Concern {ug/L) Worst Case w;::: Eas:
(mg/kg/day)

{Methylene chloride 6 x 10-2 Liver s3 1.25 x 10-9 2,1 x 10-7
iTetrachloroethene 1 x 10-2 Liver S 1.18 x 10-9 1.2 x 10-?

- 1l x 10-2 (cis) - 9.4 x 10-¢
1,2-Dichloroethene (2 x 10-2 (trans)) Blood 4 9.4 x 10-10 4.7 x 10-8}
Acetone 1 x10-1 Liver, kidney 140 3.3 x 10-8 3.3 x 10-7
Total (Razard Index): 7.5 x 10-7 (1)

(1)  Hazard index based on cis-1,2-dichloroethene. The receptor of concern is a 70-kg adult.




Table

20

SUMMARY OF EXCRSS LIPETINE CANCER RISK POSED BY THE CURRENT POTPNTIAL
CONSUMPTION OF PISH TAKEN PROM SURFACE WATERS IN THE LOWER JOHNSON CRFEK WATERSRED
GROVELAND WELLS SITE
SUPPLFMENTAL MOM RI1/PS
GROVELAND, MASSACHUSETTS

Exposure Dose Cancer Risk
Carcinogenic Cancer Cancer Slope Max imum Bloconcentration Reasonable
Contaminante of Welght of Pactor Concentration Pactor Worst Case/ Reasonable
Concern Bvidence {mg/kg/day)-1 (ug/L) (L/kg) Average Case Worst Case/
(mg/kg/day) Average Case
4.2 10-¢ 3.1 10-¢
Methylene chloride B2 7.5 x 10} 44/).6 5 J.llg 10-7/ 2_5.,, ;o-o/
1.7 10-3 1.9 10-?
Trichloroethene B2 1.1 x 10-2 54/4.6 17 AR V4
. - 7.9 10-*
sensene A 2.9 » 10-2 0.6/0.9 2 ’z.’: . ‘noo-v/ .8 . n-'/
-7
Total Cancer Risk: 22'.35 '. lloo_./
Table 21
SUMMARY OF NONCARCINOGENIC RISKS PFOSED BY THE CURRENT POTENTIAL
CONSUMPTION OP PISH TAKEN PROM SURPACE WATERS 1IN THE LOWER JOHNSON CREEK WATERSBED
GROVELANRD WELLS SITR
SUPPLEMENTAL MOM RI1/PFS
GROVELAND, MASSACBUSETTS
) Exposure Hazard
Dose Quotient
Noncarcinogenic Reference Dose Zndpoint of Maximum Bloconcentration
Contaminants of (mg/kg/day) Concern Concentration Pactor ” nable
Concern (ug/L) (L/xg) H;::: E... Reasonable
(mg/kg/day) Worst Case
Methylene chloride 6 x 10-2 Liver 44 S 4.62 x 10-3% 7.7 x 10-¢
- 1 x 10-2 (cis) R 4.4 x 10-2
1,2-Dichloroethene | (" 05 (\ ane)) Blood 96 22 4.4 x 10°¢ {2.2 x 10-2)
1,1,1~ .
Trichloroethane 9 x 103 Liver 5.6 1.1 x 10-? 1.2 x 10-¢

Total (Hazard Index):

4.5 x 10-2 ()

(1)

Razard Index based on cis-1,2-dichloroethene.

TN




Table 22

SURFACE WATER METALS RANGES AND STANDARDS
GROVELAND WELLS SITE
SUPPLEMENTAL MOM RI/FS
GROVELAND, MASSACHUSETTS

awgc(2) NO. OF
I By o ol M
ug/L OF SAMPLES

Aluminum ND 183.0-332 150 3/15
Arsenic ND 2.2-20 48(4) 2/15
Barium 6.8 5.5-17.4 NA 14/15
Calcium 7,770-10,400 6,890-20,500 NA 15/15
Chromium ND 9.2 11 1/15
Iron 130-160 130-6,690 1,000 15/15
Lead 1.3 1.0-6.2 3.2 12/15
Magnesium 1,130-2,420 1,050-4,640 NA 15/15
Manganese 20.4-53.8 16.4-1,200 NA 15/15
Nickel ND 6.2-14.9 160 4/15
Potassium 384-1,800 384-3,970 NA 15/15
Selenium ND ND 5 ND
Silver 6€.7-30.8 6.7-67.1 0.12(3) 8/15
Sodium 5,910-9,390 5,910-~26,900 NA 15/15
Vanadium ND 2.1-2.7 NA 2/15

(1) First-round data presented.

(2) AWQC for several metals are dependent on the oxidation state of the metal and
hardness level of the surface water body of concern.

(3) AWQC lowest-observed-effect level (LOEL). An actual criterion has not been
established for this compound.
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ONSITE ACTION-SPECIFIC ARARs AND TBCs FOR ALTERNATIVE 6 - EXTRACTION WELLS,
METALS REMOVAL, UV/OXIDATION AND DISCHARGE TO JOHNSON CREEK
SUPPLEMENTAL MOM FS
GROVELAND WELLS SI1TE
GROVELAND, MASSACHUSETTS

I Requirement | Actions Taken to Meet Requirements

FEDERAL

Substantive requirements are applicable to the treatment
system discharge. The treatment system will be designed
and operated to achieve Clean Water Act requirements.

CWA - Section 402 (Applicable)

Substantive requirements will be relevant and appropriate
CAA - National Air Quality Standards during the construction activities. Dust suppressants
(40 CFR Part 50) (Relevant and Appropriate) will be used as required during construction to minimize
fugitive dust emissions.

Substantive requirements will be met during the
construction activities. <Construction workers and
operators will be trained, and appropriate health and
safety practices will be employed as required for each
specific task. Note this regquirement is not an ARAR, but
must be complied with.

OSHA - General Industry Standards
(29 CFR Part 1910) (Not ARAR)

OSHA - Safety and health standards for Federal |Substantive requirements will be applicable during the
service contracts (29 CFR Part 1926) {(Not construction activities. Note this requirement is not an
ARAR) ARAR, but must be complied with

OSHA - Record keeping, reporting, and related Substantive requirements will be applicable during the
regulations (Not ARAR) construction activities, Note this requirement is not an
ARAR, but must complied with.
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Jable 24

ONSITE ACTION-SPECIFIC ARARs AND TBCs FOR ALTERNATIVE 6 - EXTRACTION WELLS,
METALS REMOVAL, UV/OXIDATION AND DISCHARGE TO JOHNSON CREEK

SUPPLEMENTAL MOM FS
GROVELAND WELLS SITE
GROVELAND, MASSACHUSETTS
PAGE TWO

| Requirement | Actions Taken to Meet Requirements l

COMMONWEALTH OF MASSACHUSETTS

Ambient Air Quality Standards (310 CMR 6.00)
(Relevant and Appropriate)

Substantive requirements will be relevant and appropriate
during the construction activities. Dust suppressants
will be used as required during construction to minimize
fugitive dust emissions.

Air Pollution Control (310 CMR 7.00)
(Applicable)

Substantive requirements will be applicable to the air
discharge from the treatment system.

Surface Water Discharge Permit Program
(314 CMR 3.00) (Applicable)

Substantive reguirements are applicable to the treatment
system discharge. The treatment system will be designed
and operated to meet these dischage requirements.

Operation and Maintenance and Pretreatment
Standards for Wastewater, Treatment Works and
Indirect Discharge (314 CMR 12.00)

Substantive requirements related to pretreatment of the
sludge will be met.

Surface Water Quality Standards
(310 CMR 4.00) (Applicable)

Substantive requirements will be applicable to the
treatment system discharge., Treatment system will be
constructed to ensure that water quality standards are
met.

Supplemental Requirements for Hazardous Waste
Management Facilities (314 CMR 8.00)
(Applicable)

These regulations apply to wastewater treatment facilities
exempted from M.G.L. c¢.21C, which treat, store, or dispose
of hazardous wastes. The treatment plant will meet the
substantive requirements of 314 CMR 8.05.
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ONSITE ACTION-SPECIFIC ARARs AND TBCs FOR ALTERNATIVE 6 - EXTRACTION WELLS,
METALS REMOVAL, UV/OXIDATION AND DISCHARGE TO JOHNSON CREEK

SUPPLEMENTAL MOM FS

GROVELAND WELLS SITE

GROVELAND, MASSACHUSETTS

PAGE THREE

Requirement Actions Taken to Meet Requirements I

COMMONWEALTH OF MASSACHUSETTS (CONTINUED)

These requlations will be looked to to determine the
appropriate disposal method for the sludge. Sludge will
be evaluated as to whether it is a listed (characteristic)

Hazardous Waste Regulations (310 CMR 30.00) waste to determine appropriate disposal methods. 1If
(Applicable) hazardous, it will be stored in accordance with these
regulations. If DNAPL were discovered and determined to

be hazardous, it will be stored in accordance with these
regqulations.

Monitoring will be conducted to ensure that standards are
not exceeded at the wells and the treatment plant. 1If
standards are exceeded, action will be taken to ensure
that the standards will be met.

Ambient Air Levels (To Be Considered)
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LOCATION-SPECIFIC ARARs AND TBCs FOR ALTERNATIVE 6 - EXTRACTION WELLS,
METALS REMOVAL, UV/OXIDATION AND DISCHARGE TO JOHNSON CREEK
SUPPLEMENTAL MOM FS
GROVELAND WELLS SITE
GROVELAND, MASSACHUSETTS

| Requirement | Actions Taken to Meet Requirements

FEDERAL
Potentially applicable to construction of discharge piping
, . and outfall near the creek. The routing of the treatment
- S 404 (A bl .. . . .
CWA ection 404 (Applicable) system effluent piping to the creek will avoid wetlands if
possible. 1If passage through a wetland is necessary,the

requirement in 33 CFR 330.5(a)(12) and 330.6 shall be met.

Federal agencies are required to minimize destruction,
loss or degradation of wetlands and preserve and enhance
Wetlands executive order (EO 11990) natural and beneficial value of wetlands. Activities

40 CFR, Part 6, Appendix A (Applicable) impacting wetlands are prohibited unless there is no
practical alternative. The discharge pipe will not be
located in wetlands if a practical alternative exists.
Impacts will be minimized.

Federal agencies are required to reduce risk of flood
loss, to minimize impact of floods and to restore and
Floodplains executive order (EO 11988) preserve the natural and beneficial value of floodplains.
40 CFR, Part 6, Appendix A (Applicable) No practical alternative exists for placement of wells and
discharge outfall in floodplain. Impacts will be
minimized. Will have minimal displacement and will be
built to withstand 100 year flood event.

COMMONWEALTH OF MASSACHUSETTS

Wetlands Protection (310 CMR 10.00) Any regulated area disturbed by the remedial action will
(Applicable) be restored to original conditions. All practical means
will be vused to minimize wetlands disturbance.
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LOCATION-SPECIFIC ARARs AND TBCs FOR ALTERNATIVE 6 - EXTRACTION WELLS,
METALS REMOVAL, UV/OXIDATION AND DISCHARGE TO JOHNSON CREEK
SUPPLEMENTAL MOM FS

GROVELAND WELLS SITE
GROVELAND, MASSACHUSETTS

PAGE TWO
I Requirement | Actions Taken to Meet Requirements |
LOCAL

Applicable to construction of discharge piping near the

. creek. The routing of the treatment system effluent to
- t . : . :

Town of Groveland, Wetlands By-laws {Section the creek will avoid potential wetlands if possible. If

8-19) (To Be Considered) passage through a wetlands is necessary, appropriate
mitigation measures will be taken.
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Table 24

CHEMICAL-SPECIFTIC REQUIREMENTS FOR ALTERNATIVE 6 - EXTRACTION WELLS,
METALS REMOVAL, UV/OXIDATION AND DISCHARGE TO JOHNSON CREEK
SUPPLEMENTAL MOM FS
GROVELAND WELLS SITE
GROVELAND, MASSACHUSETTS

Requirement Actions Taken to Meet Requirements

FEDERAL

SDWA - Maximum Contaminant Levels (MCLs) and

non-zero maximum contaminant level goals These requirements will be attained by the selected
(MCLGs) 40 CFR 141.11 - 141.16 and 141.50 - alternative in the groundwater beneath the Site.

141.52. (Relevant and appropriate)

EPA Risk Reference Doses (RfDs) (To Be EPA RfDs were used to characterize risks due to exposure
Considered) to contaminants in groundwater, as well other media.

EPA Carcinogen Assessment Group Potency These factors were used to assess health risks from
Factors (To Be Considered) carcinogens present at the Site.

EPA Bealth Advisories and Acceptable Intake To be used, if adequate data exist, in assessing health

Health Assessment Documents (To Be Considered) |risks from ingesting groundwater at the Site.

EPA Groundwater Protection Strategy (To Be This strategy is considered in conjunction with the
Considered) Federal SDWA and Massachusetts Water Quality Standards.

COMMONWEALTH OF MASSACHUSETTS

Groundwater quality standards exist for a number of
contaminants in the groundwater. When state levels are
more stringent than the federal levels, the state levels
will be used. This remedial action will meet these
standards in the groundwater beneath the Site.

Groundwater Quality Standards 314 CMR 6.00
(Applicable)

These state drinking water standards will be compared to
the federal standards. 1If more stringent, the state
standards will be used. This remedial action will meet
these standards in the groundwater beneath the Site.

Massachusetts Drinking Water Maximum
Contaminant Levels - 310 CMR 22.00 (Relevant
and Appropriate)
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ot LY commonweatth of Massachusetts
Executive Office of Environmental Affairs

il Deparitment of
MMM Environmental Protection

Daniel S. Greenbaum
Commissioner

September 27, 1991

Ms. Julie Belaga RE: Groveland Wells Federal
Regional Administrator Superfund Site - 0U2
U.S. EPA Region I Management of Migration
JFK Federal Building ROD Concurrence

Boston, MA 02103
Dear Ms. Belaga:

The' Department of Environmental Protection (the Department)
has reviewed the preferred remedial action alternative
recommended by EPA for the Management of Migration, Operable Unit
2, at the Groveland Wells Federal Superfund Site. The Department
concurs with EPA's selected alternative.

The Department has evaluated EPA's preferred alternative for
consistency with M.G.L Chapter 21E and the Massachusetts
Contingency Plan 310 CMR 40.00 (MCP) and has determined that the
alternative of UV/Oxidation with metals removal is consistent
with the overall permanency requirements of the MCP. However, a
permanent solution determination cannot be made until it has been
demonstrated that the remedial measure or combination of measures
will meet the Total Site Risk Limits as defined in 310 CMR 40.00
for the entire site.

The Department encourages EPA to use alternative treatment
technologies that eliminate media transfer of contaminants as a
remedy, and supports EPA's decision to conduct treatability
studies for UV/Oxidation as an alternative groundwater treatment
technology to air stripping at this site.

The Department generally identifies the MCP as an applicable
requirement for sites in Massachusetts while reserving the right
to argue that Chapter 21E constitutes an independent enforcement
authority that is not subject to the waiver provisions of CERCLA
section 121 (d) (4). The Department identifies the MCP and
Chapter 21E as applicable requirements, within the meaning of
CERCLA, for operable unit 2, of the Groveland Wells Nos. 1 and 2,

One Winter Street e  Boston, Massachusetis 02108 [ FAX (617) 556-1049 e Telephone (617) 292-5500



Groveland ROD Concurrence
Belaga

September 27, 1991

Page -2-

Superfund Site.

The Proposed Remedy appears to meet all Massachusetts state
ARARs. This will continue to be evaluated as remedial design
progresses and during implementation and operation.

The Department looks forward to working with you in
implementing the preferred alternative. If you have any questions
or require additional information, please contact Charles Tuttle
at 292-5903.

Very truly yours

—~ .
reenbaum, Commissioner
Massachusetts Department of
Environmental Protection

Cc: Richard Chalpin, NERO
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PREFACE

The U. S. Environmental Protection Agency ("EPA") held a 61-day
public comment period, from July 10, 1991 to September 9, 1991, to
provide an opportunity for interested parties to comment on the
Supplemental Management of Migration Feasibility Study
("Supplemental MOM FS") and the Proposed Plan prepared for the
Groveland Wells Nos. 1 and 2 Superfund Site in Groveland,
Massachusetts (the "Groveland Site" or the "Site"). The
Supplemental MOM FS examined and evaluated various options, called
remedial alternatives, for addressing groundwater contamination.
EPA identified its preliminary recommendation of a preferred
alternative for the Site cleanup in the Proposed Plan, issued in
early July 1991, and then requested comments during a public
comment period. On July 31, 1991, EPA held an informal public
hearing at which two commenters spoke. A total of eight commenters
responded during the public comment period, one of which responded
both in writing and through testimony at the public hearing.

The purpose of this Responsiveness Summary is to document EPA
responses to the comments and questions raised during the public
comment period. EPA has considered all of the comments summarized
in this document before selecting a final remedial alternative for
the groundwater contamination at the Groveland Site.

The Responsiveness Summary is divided into the following sections:

Section I. Overview. This section discusses the Site history,
outlines the objectives of the Supplemental Management of Migration
Remedial Investigation and Feasibility Study ("Supplement MOM
RI/FS"), identifies the remedial alternatives evaluated in the
Supplemental MOM FS, and identifies and summarizes general reaction
to EPA’s Preferred Alternative.

Section II. Background on Community Involvement and Concerns.
This section contains a summary of the history of community
interest and concerns regarding the Groveland Site.

Section III. Summary of Major Comments Received During the Pubic

Comment Period and EPA’s Response to those Comments. Written and
oral comments from the public, interested parties and potentially

responsible parties ("PRPs") on the extent of contamination, the
Supplemental MOM FS, and Proposed Plan, along with EPA’s responses,
are presented according to topic.

Section 1V. Comments Received Prior to the Comment Period. This
section presents community concerns raised prior to the public
comment period and EPA responses to those expressed concerns.

ATTACHMENT A - This attachment provides a list of the community
relations activities that EPA has conducted for the Groveland Site.
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ATTACHMENT B - This attachment is the transcript of the July 31,
1991, informal public hearing held in Groveland, Massachusetts.

I. OVERVIEW

The Groveland Site is a nearly 850 acre parcel, located mostly in
southwestern Groveland, Massachusetts, that contains two municipal
water supply wells, Station Nos. 1 and 2. In 1979, these wells were
closed when high levels of trichloroethene ("TCE"), a volatile
organic compound ("VOC"), were discovered. The Town of Groveland
established a new supply well, Station No. 3, outside the Site
aquifer, and reopened Station No. 1 in 1987 after a granular
activated carbon treatment system was installed. Station No. 2
remains closed. The Site was placed on the National Priorities
List ("NPL") in 1982, making it eligible for federal action under
Superfund.

EPA’s Supplemental Management of Migration Remedial Investigation
("Supplemental MOM RI"), a study that investigates the nature and
extent of Site contamination, determined that a large, elongated
contaminant plume extends from the Valley Manufactured Products
Company ("Valley") property to just south of the Merrimack River.
This finding, together with the Risk Assessment, which assesses
potential risks to human health and the environment associated with
Site contamination, resulted in the development of remedial
objectives for the Site cleanup approach. These objectives,
generally stated, are to prevent people from drinking groundwater
in the contaminated plume area until carcinogenic and
noncarcinogenic contaminant levels meet Federal and State drinking
water standards, as well as other applicable or relevant and
appropriate requirements ("ARARs") and cleanup levels, and to
restore the groundwater quality to meet Federal and State drinking
water standards or goals, as well as other ARARs and cleanup
levels.

From these objectives, EPA developed and evaluated cleanup
alternatives in the Supplemental MOM FS. This report describes the
alternatives considered for addressing the groundwater
contamination and the criteria EPA used to identify six remedial
alternatives. These alternatives are described briefly below.

A. Remedial Alternatives

Alternative 1: No Action

This alternative was evaluated to serve as a baseline for
comparison with the other remedial alternatives under
consideration. The only cost is the provision for monitoring every
5 years.

Alternative 2: Institutional Controls




This alternative involves the use of institutional controls, such
as deed restrictions prohibiting installation of private wells in
the plume. The cost includes quarterly sampling of monitoring
wells.

Alternative 3: Extraction Wells, Partial Inorganics Removal, and
Discharge to the Haverhill Sewage Treatment System

This alternative includes the components of Alternative 2
(institutional controls), and also includes: the construction of a
network of approximately six groundwater extraction wells to
intercept the entire width and depth of the plume; a treatment
system composed of equalization/aeration, sedimentation, and sludge
dewatering and disposal for removing inorganics from the extracted
groundwater; and discharge of the treated groundwater to the
Haverhill publicly owned sewage treatment system. During remedial
design, the existing Mill Pond extraction system would be
considered for use to supplement or replace one of the six new
extraction wells proposed for this area. An additional component
of this alternative is semi-annual surface water and sediment
sampling of Johnson Creek and other nearby streams.

Alternative 4: Extraction Wells, Inorganics Removal, Air
Stripping, and Discharge to Johnson Creek

This alternative includes the components of Alternative 2 plus
portions of Alternative 3 (installation of a groundwater extraction
network and equalization/aeration and sedimentation to remove
inorganics). A new component of the metal removal scheme is
filtration, which provides additional removal of suspended solids,
which would be necessary to achieve the metals discharge standards
and to allow for the efficient operation of the treatment
equipment. TCE and other volatile organics would then be removed
from the filtered groundwater by a 25 foot air stripping tower.
Emissions from the tower would be captured by a granular activated
carbon unit. Spent carbon would be transported off-site for
regeneration and destruction of the organics. The treated
groundwater would finally be discharged into Johnson Creek near
Station No. 2. This alternative also includes the semi-annual
surface water and sediment sampling.

Alternative 5: Extraction Wells, Inorganics Removal, Carbon
Adsorption, and Discharge to Johnson Creek

This alternative includes the components of Alternative 2 plus
portions of Alternative 4 (installation of a groundwater extraction
network and equalization/aeration, sedimentation and filtration to
remove inorganics). The filtered groundwater would then be
transferred to granular carbon adsorption units to remove TCE and
other organic volatiles. Spent carbon would be transported off-
site for regeneration and destruction of the organics. The treated
groundwater would be discharged to Johnson Creek. This alternative
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also includes the semi-annual surface water and sediment sampling.

Alternative 6: Extraction Wells, Metals Removal, UV/Oxidation and
Discharge to Johnson Creek

This alternative includes the components of Alternative 2
(institutional controls). A groundwater extraction network of
approximately six wells, located throughout the plume, would be
cited to intercept contaminated groundwater along its entire width
and depth, including contamination in the shallow bedrock. The
total estimated flow rate needed to intercept the plume is about
400 gallons per minute ("gpm"). The contaminated groundwater would
be subject to an inorganics treatment process involving
equalization/aeration, sedimentation and filtration. The resulting
sludge would be disposed of off-site. The filtered water would
then be subjected to a process involving ultraviolet ("UV") 1light
and oxidation to destroy TCE and other volatile organics. The
treated groundwater would be discharged to Johnson Creek near
Station No. 2. The estimated discharge flow rate of about 400 gpm
is within the normal flow rate that the existing stream channel can
accommodate. The discharge structure would include measures to
minimize potential erosion of the river bed and be designed to
ensure that it will not cause physical disruption of wetlands (if
any) near the discharge point. This alternative includes the semi-
annual surface water and sediment sampling.

During remedial design, the existing Mill Pond extraction system
would be considered for use to supplement or replace one of the six
new extraction wells proposed for this area.

The July 1991 Proposed Plan presented EPA’s preferred alternative,
Alternative 6, discussed above.

B. General Reaction to the Preferred Alternative

There was a mixed reaction to the Preferred Alternative. Two
commenters (Carlson and Goodwin) specifically supported
Alternative 6. Of those commenters that offered an opinion on the
Preferred Alternative, however, most suggested (including Carlson)
that a more sensible and cost-effective solution would scale back
the scope to focus on locating extraction wells only in the most
contaminated portion of the plume. The Groveland Well Pollution
Committee contends that an air stripping technology should be
selected while Citizen Argyros and Valley Manufactured Products
Company contend that institutional controls alone should be
applied.

II. BACKGROUND ON COMMUNITY INVOLVEMENT AND CONCERNS

Community interest in the Groveland Wells Nos. 1 and 2 Superfund
Site arose as soon as TCE was discovered in 1979. The loss of
these sources of potable water resulted in the imposition by the
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Town of Groveland of an area-wide water ban until Station No. 1 was
restored in 1987. Throughout this period, interest by 1local
officials and Groveland residents in efforts to remediate the Site
has been high. It has continued to be high during the subsequent
Remedial Investigation, Feasibility Study and the development of
the remedial alternatives.

During September, 1983, EPA released a community relations plan
that outlined a program to address community concerns and keep
citizens informed about, and involved in, response activities.
This original plan has been updated as necessary. On July 24,
1989, EPA held an informational meeting in the Town of Groveland to
describe the plans for the Remedial Investigation and Feasibility
Study. On April 3, 1991, EPA held an informational meeting in the
Town of Groveland to discuss the results of the Supplemental MOM
RI.

On July 10, 1991, EPA made the administrative record available for
public review at EPA’s offices in Boston and the Langley-Adams
Library in Groveland, Massachusetts. EPA published a notice and
brief analysis of the Proposed Plan in the Haverhill Gazette on
July 1, 1991 and made the plan available to the public at the
Langley-Adams Library.

On July 9, 1991, EPA held an informational meeting to discuss the
results of the Supplemental MOM Remedial Investigation and clean-up
alternatives presented in the Feasibility Study and to present the
Agency’s Proposed Plan. Also during this meeting, the Agency
answered questions from the public. From July 10 to August 8,
1991, the Agency held a 30-day public comment period to accept
public comments on the alternatives presented in the Supplemental
MOM FS, the Proposed Plan, and on any other documents previously
released to the public. During the comment period, EPA received
two requests to extend the public comment period an additional 30
days. EPA extended the public comment period to September 9, 1991.
On July 31, 1991, the Agency held a public hearing to accept any
oral comments on the Proposed Plan. A transcript of this meeting
and the comments and the Agency’s response to comments are included
in this responsiveness summary.

III. COMMENTS RECEIVED DURING THE PUBLIC COMMENT PERIOD AND
EPA RESPONSES

Comments raised during the Groveland Wells Nos. 1 and 2 Superfund
Site public comment period (from July 10 through September 9, 1991)
are summarized and addressed below. Section III identifies and
responds to comments offered either in writing during the public
comment period or orally at the public hearing on July 31, 1991.



A. Inorganics (metals)

COMMENT: One commenter stated that there is no engineering basis
to believe that the Preferred Alternative or any other treatment
scheme will reduce inorganic contamination in the aquifer to
drinking water standards.

EPA RESPONSE: During the design stage of the remedy, a
comprehensive background groundwater sampling program will be
conducted. If study results indicate that certain Site inorganic
chemicals are present at background concentrations, then those
inorganics will no 1longer be identified as Site-related
contaminants and standards for those inorganics would not need to
be met. If study results indicate that certain inorganic
concentrations are not representative of background, then the
remedy will be designed to attain inorganic interim cleanup levels
for those chemicals.

COMMENT: One commenter guestions the need for metals treatment and
the costs associated with this treatment. The commenter also
identifies the potential requirements for treatment of sludge.

EPA RESPONSE: The treatment for metals may be required for the
groundwater prior to discharge, at 1least 1initially. It is
possible, after a period of time, that the metals concentration
will decrease to below potential Clean Water Act requirements. The
estimated gquantities of sludge generated are expected to be
approximate maximum gquantities rather than "no less than"
guantities, because they are, in part, based on current turbidity
in monitoring wells. Also, if remediation is completed much sooner
than estimated in the Supplemental MOM FS as indicated by some
commenters, this quantity would be significantly reduced.

The sludge will be evaluated during RD/RD to determine whether it
is a hazardous waste. If it is determined to be hazardous, it will
be disposed of in accordance with applicable requirements

COMMENT: Several commenters believe that "arsenic is naturally
associated with the Site at background 1levels" and that the
presence of arsenic in the groundwater "should not drive the
remedy." Adequate sedimentation and filtration, together with the
addition of a sulfide mixture greater than that discussed in
Appendix E to precipitate the arsenic, will achieve the FsS-
identified arsenic tolerance level of 50 ug/l.

EPA RESPONSE: EPA partially agrees with this comment. Some level
of arsenic and other metals appear to be natural for the area.
However, background 1levels for those contaminants need to be

determined. This determination can proceed concurrent with the
design of the selected alternative, so as to not delay the
remediation any longer. This is discussed in more detail in a

previous comment.



The system proposed by the commenter mirrors that proposed by the
Supplemental MOM FS. During the design, the suggestions provided
by the commenter will certainly be considered. Exact requirements
for sulfide (if any, because of co-precipitation) will be
determined during a treatability study.

COMMENT: Several commenters suggest that a method of inorganics
reduction not studied in the Supplemental MOM FS could result in
considerable cost savings which could then be applied to supporting
the purchase of a technology like thermal oxidation. This method
of constructing the extraction well reduces the suspended solids in
the groundwater thereby allowing iron and manganese to oxidize in
the air stripper column. Such an approach could eliminate the need
for a precipitation and sedimentation treatment phase.

EPA RESPONSE: The design of extraction wells would consider
techniques to minimize the production of suspended solids.
Inorganics of concern are those that migrate through the aquifer in
a soluble or colloidal form.

COMMENT: One commenter conducted an economic analysis of the
feasibility of removing inorganics in the groundwater to the level
specified in the Supplemental MOM FS. It concluded that treating
the naturally occurring inorganic contaminants of concern in this
Class III area is not economically feasible.

EPA RESPONSE: The treatment for metals, whether natural or man-
made, is economically feasible. Also, it is likely that the costs
associated with treatment of metals will decrease significantly in
a period of six months to two years. This is based on the
consideration that much of the metal contaminants identified during
the Supplemental MOM RI are likely to be insoluble. The metals in
the extraction wells would rapidly washout, whereas those
inorganics away from the extraction wells would remain in place.
It should be noted that this is not a Class III aquifer area.

COMMENT: One commenter states that EPA guidelines for groundwater
characterization classify this area as Class III, unfit for
drinking water use, unless the inorganics can be reasonably removed
by public water supply systems (reasonable treatment). The
commenter’s position is that the inorganics cannot be removed by
reasonable treatment.

EPA RESPONSE: The statement that EPA’s classification for the
agquifer should be Class III at the Site is incorrect. EPA believes
that in the absence of manmade contamination, the groundwater could
be used as a drinking water source, without treatment. Even if
treatment were necessary, the types of contaminants in the agquifer
are types that could be reasonably treated.

COMMENT: One commenter contends that there is no basis to conclude
that the secondary maximum contamination levels identified in the
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FS for manganese and zinc constitute "relevant and appropriate"
cleanup standards for the situation.

EPA RESPONSE: EPA has determined that the use of secondary maximum
contamination 1limits ("SMCLs") 1is unnecessary to remediate
contamination at the Site to health based levels. No reference is
made in this Management of Migration ROD to SMCLs as a basis for
setting cleanup levels, and manganese and zinc, to which cleanup
levels based upon SMCLs were assigned in the FS, are no longer
identified as contaminants of concern.

COMMENT: One commenter states that the objective of cleaning up
the contaminated groundwater (aquifer restoration) extending from
the Valley property is beyond EPA’s authority, probably is
impossible because the inorganic contamination detected is
naturally occurring and its sources are unknown, and is too costly.

EPA RESPONSE: EPA has not determined whether unacceptably high
concentrations of inorganics detected in some monitoring wells are
naturally occurring. During the design stage of the remedy, a
comprehensive background groundwater sampling program will be
conducted. If study results indicate that certain Site inorganic
chemicals are present at background concentrations, then those
inorganics will no 1longer be identified as Site-related
contaminants and standards for those inorganics would not need to
be met. If study results indicate that certain inorganic
concentrations are not representative of background, then the
remedy will be designed to attain inorganic interim cleanup levels
for those chemicals.

If remediation of inorganics is necessary, the cost associated with
operating the inorganic treatment system will be dependent on the
severity of inorganic contamination encountered. If minimal
inorganic contamination is encountered, or the contaminant
concentration decreases significantly during operation, then the
costs would decrease correspondingly.

The agquifer has been and continues to be used as a major source of
municipal water by the Town of Groveland and should be viewed as a
valuable resource. This aquifer is classified as Class II (a
potential source of drinking water) by EPA and a Class I aquifer
(potable water source) by the Commonwealth of Massachusetts.
Restoration of this aquifer is consistent with these
classifications. See 55 Fed. Reg. 8732. Remediating Site-related
inorganic contamination falls squarely within EPA’s statutory
authority wunder the Comprehensive Environmental Response,
Compensation and Liability Act of 1980 ("CERCLA").

B. Extent and Sources of Contamination

COMMENT: One commenter cites the fact that all previous
investigations that found TCE in surface water samples from Johnson
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Creek below Mill Pond were taken prior to the installation of the
Mill Pond interceptor discharge. The commenter cites this as
evidence that groundwater discharges to Johnson Creek in this area.

EPA RESPONSE: EPA does not dispute the first sentence of the
comment. EPA does not agree that this is "evidence" that "all"
contaminated groundwater discharges to the stream in this area.
Field data indicate the TCE plume is present downstream of this
area and water level data indicate a northerly groundwater flow.
The investigations cited found TCE in surface water from Mill Pond
to the Station No. 2 area. Surface water samples collected north
of Lawrence Road in 1982 and in 1983 had levels of TCE as high as
55 micrograms per liter ("ug/L") and levels in samples north of
Mill Pond and south of Lawrence Road as high as 82 ug/L. The first
MOM RI detected TCE levels as high as 30 ug/L in Johnson Creek
north of Lawrence Road and as high as 48 ug/L south of Lawrence
Road.

Surface water samples collected during the Supplemental MOM RI from
Johnson Creek north of Lawrence Road yield only low level (< 5
ug/L) detection of TCE while samples collected from Johnson Creek
north of Mill Pond were also at low level (< 5 ug/L) except for the
sample collected immediately downstream of the Mill Pond
extraction/treatment system discharge. The level of TCE in this
February 8, 1990 sample was 54 ug/L. It is noted that TCE levels
from samples of the Mill Pond system effluent collected for
discharge monitoring purposes were reported at 200 ug/L for January
24, 1990 and 38 ug/L for February 15, 1990,

COMMENT: One commenter contends that the contaminated groundwater
will not have a significant impact on Johnson Creek and the
Merrimack River in the future. The commenter further states that
the contaminated plume is discharged to Johnson Creek where its
concentration is dissipated by volatilization and other mechanisms.
Also, the commenter assumes the concentrations in the Creek will
decrease with time.

EPA RESPONSE: EPA assumes that "other mechanisms'" include
dilution. The Supplemental MOM FS addresses concerns with possible
future contamination of Johnson Creek and the Merrimack River based
on low flow conditions where periodically, not on the average,
higher concentrations of contaminated groundwater may be found in
the streams. Under seasonal low flow conditions and lower ambient
temperatures, the benefits from dilution and volatilization would
be significantly reduced.

COMMENT: One commenter states that there has not been sufficient
time for contamination to reach Station No. 2 from Station No. 1.

EPA_RESPONSE: This comment disregards the path of overall
contaminant migration. Data from all investigations performed at
the Site to date show that the main body of the contaminant plume
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migrates northward, parallel to Johnson Creek. Pre-1979 pumping of
the Station No. 1 well may have redirected an outlying portion of
the plume towards that well, but the main body of the plume likely
continued to migrate towards Station No. 2. Pumping of the Station
No. 2 well would accelerate the migration of this main portion of
the plume towards this well, thus contaminant travel times from
Station No. 1 to Station No. 2 are beside the point. The
contamination of Station No. 2 likely came from the main body of
the plume and not from the portion that may have been pulled
nertheastward by Station No. 1.

COMMENT: One commenter states that sediment sampling data for
Station SD-13, showing a detection of methylene chloride ("M/C") of
53 ug/kg, is indicative of possible sources of contamination other
than Valley, Chesterton, or the Haverhill Landfill.

EPA RESPONSE: The emphasis in EPA’s studies of the Site was to
identify the nature and extent of contamination the affected
agquifer. EPA believes they have identified all major sources of
contamination to the agquifer within the Site boundaries. EPA does
not believe that the data cited by the commenter demonstrates that
a major source of contamination has been overlooked. Sediment
sample locations downstream of SD-13 (SD-12 on Argilla Brook and
SD~1 on Johnson Creek) did not yield any detections of methylene
chloride. The only surface water sample with a detection of M/C
was collected at SW-6 located at the north (outlet) end of Mill
Pond. It is noted that (M/C) was a contaminant detected in soils

at the Valley property. Sporadic detection of M/C and other
organics at low levels is to be expected in a suburban stream
basin. However, the data do not indicate that a new round of

investigations for new '"sources" is warranted.

COMMENT: One commenter questions the potential for vinyl chloride
to be present in the groundwater near Station No. 1. The commenter
further states that it has never been detected at the Site.

EPA RESPONSE: The Supplemental MOM FS presented the potential
formation of vinyl chloride as a concern because of its highly
toxic nature and the implications to human health if it is present
or does form in the future. Also, it should be noted that the
contract-required detection limit for vinyl chloride is 10 ug/1l and
the maximum contaminant level ("MCL") for vinyl chloride is 2 ug/1.
Therefore, vinyl chloride may be present at concentrations above
the MCL and yet not be detected. Also, data obtained during the
first MOM RI (1984) indicate vinyl chloride was detected at the
Site and the concentrations ranged from 4.5 to 5.0 ug/l.

COMMENT: One commenter states the Supplemental MOM RI does not
contribute any additional information regarding the aquifer
behavior or the source of contamination.

EPA RESPONSE: Geologic, hydrologic, and water gquality data were
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needed by EPA to support its Record of Decision and proceed with
groundwater remediation. The pumping test performed during the
Supplemental MOM RI provided a great deal of information regarding
agquifer behavior and its relation to contaminant migration. It
provides an evaluation of the aquifer stresses from pumping Station
No. 1 and some understanding of the hydrologic impacts of physical
changes that occurred in the study area since the 1980 test. Based
on data gathered during the first MOM RI and the Supplemental MOM
RI, EPA maintains its support of the position that the Valley plume
remains the most likely source of contamination of Station No. 1.

COMMENT: One commenter suggests that contamination of Stations 1
and 2 was the result of a spill from a machine shop located
adjacent to the Eastern boundary of the Site along School Street.

EPA RESPONSE: The machine shop referenced by the commenter was
investigated as a potential source area by EPA, but no evidence of
groundwater contamination was uncovered. That investigation was
not an intensive sampling effort, but initial results showed that
further sampling was not warranted. If elevated levels of TCE had
been detected in the downgradient wells at the machine shop, then
EPA would have investigated further. It should also be noted that
the NUS-3/3A well cluster, located between the machine shop and
Station No. 1, is not and historically has not been contaminated.

COMMENT: One commenter asked if contamination was currently
reaching Station No. 1, and, if not, why the granular activated
carbon ("GAC") treatment system still is in operation?

EPA_RESPONSE: The Valley plume does not reach Station No. 1 at the
present time. Contamination is not presently being detected at the
Station No. 1 pumping well, and groundwater within the immediate
area surrounding and upgradient of that pumping well has non-
detectable to trace concentrations of contamination. Continued use
of the granular activated carbon (GAC) system at Station No. 1 is
prudent because it ensures a safe drinking water supply from this
well.

COMMENT: ©One commenter stated that the original source of
contamination of Station No. 1 has not been found. The commenter
further stated that available evidence gathered to date proves that
it is inconceivable for contamination in the Mill Pond area to have
reached Station No. 1, even in a drought period. Finally, the
commenter stated that the available data strongly suggest that
Argilla Brook is the source of the contamination found at Station
No. 1.

EPA RESPONSE: The emphasis in EPA’s studies of the Site were to
identify the nature and extent of contamination throughout the
affected aquifer. EPA believes it has identified all major sources
of contamination to the aquifer within the Site boundaries. The
contaminant plume that extends from the Valley property
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(hereinafter referred to as the "Valley plume") does not reach
Station No. 1 at the present time. Contamination is not presently
being detected at the Station No. 1 pumping well, and groundwater
within the immediate area surrounding and upgradient of that
pumping well has non-detectable to trace concentrations of
contamination.

EPA strongly disagrees with the statement that it is inconceivable
for contamination in the Mill Pond area to have reached Station No.
1. EPA believes that it is probable that the daily pumping of
Station No. 1 may have resulted in the interception of the Valley
plume in the past. Given the lack of evidence that other areas
within the Site are sources, and the Agency’s determination that
the pumping of Station No. 1 extends a cone of influence toward the
Valley plume and Mill Pond, the Valley plume is the most 1likely
source of past contamination at Station No. 1.

For contaminants to be captured by the Station No. 1 well, they do
not have to travel all the way to the well during the drought (low
recharge) period; they only need to migrate to within the well’s
normal capture zone 1limit. Once within this capture zone,
contaminants will travel to the well within the well’s groundwater
migration pattern, even under conditions of normal precipitation
and groundwater recharge. As a result, movement of the plume some
fraction of the total distance to the pumping well may be all that
is needed for contamination to eventually reach the well. EPA
believes that contaminants from the Valley plume could have
migrated to Station No. 1 in this manner in the past.

Modeling of drought conditions (low recharge) was performed as part
of the no action evaluation, to estimate conditions during which
Station No. 1 well may be impacted. Once established, the limiting
condition was evaluated for its potential to occur. This is an
appropriate method of evaluating a no action alternative. Contrary
to the commenter’s assertions, the limiting flow line to Station
No. 1 in the referenced figures does intersect the Valley plume,
albeit under apparently extreme (and infrequent) conditions, as the
Supplemental MOM FS points out.

EPA does not believe that Argilla Brook is the source of the
contamination found at Station No. 1. It is highly unlikely that
contaminants would persist at levels exceeding 100 ug/l to the well
intake considering the dilution of surface water recharge to the
pumping well, the volatilization of contaminants within the stream
prior to reaching Argilla Brook, and dilution/dispersion during
subsurface migration from the source area to the stream.
Contaminant levels exceeding 100 ug/l are extremely unlikely in a
swiftly moving stream that flows over a shallow, gravelly stream
bed, unless the contaminant source was in the immediate vicinity of
the sampling point. That is not the case here.

COMMENT: One commenter states that the Supplemental MOM RI assumes
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that the Valley plume extends continuously from the Valley property
to the Merrimack River.

EPA RESPONSE: As discussed in the Supplemental MOM RI report,
direct evidence of contaminant migration from the Valley property
to Station No. 2 and beyond is provided by the comparison of TCE
concentrations in wells downgradient of the Valley property.
However, no assertion is made that the plume extends to the
Merrimack River as there are no wells located close to it. The
closest well to the Merrimack River sampled during the Supplemental
MOM RI was ERT-21. This well is about 800 feet from the River; TCE
levels recorded in the first MOM RI and the Supplemental MOM RI
were 10 ug/L and 20 ug/L, respectively.

The furthest extent of the plume can only be assumed to be between
ERT-21 and the River. Regardless of whether the plume does, in
fact, currently reach the River, all areas within the Site not
meeting ARARs or cleanup levels must be addressed by the remedial
action and additional wells may be required to determine the extent
of the groundwater that must be extracted.

COMMENT: One commenter contends that if the TCE in Station No. 2
is from the GZ-5 area, a high ratio of DCE to TCE should also be
found there. It is not.

EPA RESPONSE: As discussed above, the differing mobility of DCE
versus TCE could explain the relatively higher ratio of DCE/TCE in
the GZ-5 area. Also, much of the data at this location is near the
detection limit, significantly affecting the reliability of these
ratios.

COMMENT: One commenter states that the fingerprint of the
contamination, as determined by the DCE to TCE ratio at the Valley
property and Station No. 2, demonstrates that the contamination at
Station No. 2 is not derived from the Valley property.

EPA RESPONSE: "Fingerprinting" is often used to identify fuels and
other materials in which the relative ratio of compounds do not
change significantly with time. However, the use of the DCE/TCE
ratio as a "fingerprint" to demonstrate that the plume near Station
No. 2 1is "different" than that at the Valley property is
misleading. Various factors can account for this "difference",
including the use of skewed data and differences in DCE and TCE
mobility.

Review of the data used to compare the DCE/TCE ratio indicate that
some data being used to draw these conclusions may not be
representative of the area referenced. Relatively high
concentrations in well No. 4 in the Valley area skew the data.
Other wells in this area, such as NUS-5, have DCE/TCE ratios closer
to 0.1 or less.
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Higher DCE/TCE ratios near the Mill Pond extraction system may be
explained by differing transport properties. DCE is about twice as
mobile in the environment as TCE, as measured by the Organic Carbon
Partition Coefficient. The higher mobility of DCE indicates that
DCE would move through the aguifer more rapidly than TCE. DCE
generated in the upgradient areas with much higher TCE
concentrations would be expected to migrate to the extraction wells
faster than would the TCE in this area. This would result in a
higher DCE/TCE ratio at the extraction point.

COMMENT: One commenter states that the contaminant plume extending
from its property is not spreading.

EPA RESPONSE: Contaminants are continuing to migrate (or spread)
with the groundwater from the Valley property toward Station No. 2
and the Merrimack River. EPA has not yet determined whether the
leading edge of the plume is currently advancing or stationary.

COMMENT: One commenter states that the source of contamination of
Station No. 2 has not been found, that the Valley plume is not
continuous, and that an alternative source of contamination in the
gravel pit area east of the Valley plume is responsible for the
contamination at Station No. 2. The commenter further state that
the Valley plume discharges totally to Johnson Creek and Main
Street.

EPA RESPONSE: EPA believes that the Valley plume is the primary
source for the groundwater contamination in the Station No. 2 area.
The Valley plume is continuous and traceable all the way from the
Valley property to Station No. 2. In addition, similar contaminant
types are detected throughout the area extending from the Valley
property to Station No. 2, and overall contaminant concentrations
decrease downgradient of the Valley property as expected.

The commenter further contends that the increase in TCE
concentrations at Station No. 2 violates the second 1law of
thermodynamics - the plume cannot become more concentrated. This
would demonstrate that the plume is not continuous.

However, minor variations in contaminant concentration trends in
the region between the Valley property and the Station No. 2 area
are not uncommon within contaminant plumes and do not indicate the
existence of a plume in the Station No. 2 area that is distinct
from the Valley plume. Such minor variations can be readily
explained through a variety of factors, including: normal sample
analysis variations; heterogeneities in the subsurface that produce
zones of preferential migration of groundwater/contaminants within
the aquifer; induced infiltration of contaminated surface water due
to the pumping of the Station No. 2 well; and/or separate "pulses"
of contamination released from the source creating two areas of
elevated contaminant concentrations.
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EPA has found no evidence of a contaminant plume originating in the
gravel pit area east of the Valley plume. This 1is based upon
review of EPA sampling data. Groundwater flow patterns in the
Johnson Creek area are similar for the stream segments from Mill
Pond to Main Street and from Main Street to Station No. 2.

The commenter’s contention that the Valley plume discharges totally
to Johnson Creek near Main Street is not supported by the data
since plume migration parallel to the stream as aguifer underflow
has been documented. Data obtained during the Supplemental MOM
RI/FS further indicate that contaminants have migrated parallel to
the stream a significant distance downgradient of the Valley
property. In addition, highest concentrations of contaminants
found within the Valley plume are dgenerally at the base of the
overburden aquifer.

Surface water levels in Mill Pond and portions of Johnson Creek
near the pond were observed to be above adjacent groundwater
levels, indicating that surface waters recharge groundwater in some
of the areas 1located above the plume. This surface water
infiltration probably acts locally to inhibit contaminant migration
towards the stream. Overall contaminant migration is controlled
primarily by the general northerly groundwater flow direction
within the valley. Local groundwater discharge to surface water
bodies has not eliminated the continued movement of the contaminant
plume at depth.

C. Mill Pond Extraction/Treatment System

COMMENT: One commenter states the downward vertical gradient
exceeds the horizontal gradient by an order of magnitude in the
Mill Pond area, suggesting a high degree of horizontal to vertical
anisotropy in this area, a feature no analysis in the Supplemental
MOM RI was capable of simulating.

EPA RESPONSE: The large downward gradient in the Mill Pond area is
an expression of the infiltration of pond waters into groundwater
in this area (which is described in the Supplemental MOM RI report
and substantiated by field data), and of the localized effects of
the pumping of partially penetrating wells, a category in which the
current extraction wells belong. This partial penetration effect
can be expected to dissipate rapidly away from the pumping wells,
as occurred in the Station No. 1 pumping test, with the flow field
reverting to a laminar form. The capture zone extent is unlikely
to be affected by anisotropy/partial penetration effects unless the
capture zone is so small as to be limited to the immediate vicinity
of the extraction wells.

COMMENT: One commenter states that contaminant concentrations
downstream of the Mill Pond interceptor system are more likely a
result of movement of further portions of the plume back toward the
interceptor system or possibly represent stagnation of

15



contamination as a result of pumping at extraction wells G-1 and
G-2.

EPA RESPONSE: The commenter’s statement that contaminants located
downgradient of the extraction system are likely a reflection of
contaminants being drawn back to the Mill Pond extraction system
does not agree with evidence that suggests the contamination is not
being captured, but rather is continuing to migrate further
downgradient away from the extraction system. Groundwater 1level
contour maps developed from actual field data clearly show a flow
gradient away from the extraction system almost immediately
downgradient of the extraction system, indicating that flow
reversals are not occurring at any substantial distance
downgradient of the extraction wells. A downgradient capture zone
limit calculation performed using field-measured data regarding
flow gradients, aquifer thickness, a pumping rate of 40 gpm
(ignoring stream recharge which is 1likely occurring), and the
hydraulic conductivity of 22 feet per day as claimed in the
comment, results in a downgradient capture zone limit of less than
60 feet. This is much less than the downgradient extent of the
most concentrated portion of the plume, let alone the portions of
the plume containing lower contaminant levels and located further
downgradient. It should be noted that the assumptions made
regarding pumping rate and hydraulic conductivity are conservative
in that they will tend to overestimate the capture zone extent.

COMMENT: One commenter states that the Mill Pond System should not
be abandoned and that the Supplemental MOM RI analysis did not
consider the design data.

EPA RESPONSE: The Supplemental MOM FS clearly states that the
remedial design provides for incorporating elements of the Mill
Pond system based on further review. It should be noted that
Discharge Monitoring Reports ("DMR") for the Mill Pond extraction
and treatment system indicate that the system has at least on two
occasions, exceeded its TCE effluent 1limitation due to "an
accumulation of mineral solids which have precipitated in the
groundwater treatment air stripper tower (see DMR transmittal
letter dated April 26, 1989, from John L. Falcon to U.S. EPA).
This iron sludge buildup has caused the shut down of the unit for
clean out and maintenance on two occasions, in November 1988 and in
April 1989. In addition, the problem has resulted in the reduction
of loading (flow) to the unit. At startup in 1988, the extracted
groundwater flow to the unit was approximately 75 gpm; currently
flow to the unit is approximately 40 gpm.

Clearly, this system is not capable of operating at 75 gpm or even
on a continuous basis at a lower flow without some form of pre-~
treatment to prevent solids buildup. The analysis of the design
data would be of interest but is not a reflection of the actual
operation of the system in 1990 when the Supplemental MOM RI was
carried out.
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COMMENT: One commenter feels that the Supplemental MOM FS
indirectly attacked the lack of a vapor treatment system on the
Mill Pond System.

EPA_RESPONSE: The Supplemental MOM FS did not indicate that the
vapor emissions from the Mill Pond System presented "unacceptable
risks." Calculations presented in the Supplemental MOM FS Appendix
indicate the full scale system would not present unacceptable risks
due to untreated emissions, and therefore the much smaller system
at Mill Pond would be expected to cause even less risks. The need
for air pollution controls under Alternative 4 is based on an ARAR
for new sources of vapor emissions.

COMMENT: One commenter disagrees with the statements in the
Supplemental MOM FS that the "concentration of target compounds in
the discharge to Johnson Creek from the air stripper effluent
exceeds the preliminary discharge standards." The commenter also
contends that average dilution factors from Johnson Creek should be
considered when determining allowable discharge concentrations.

EPA RESPONSE: EPA disagrees with these comments. Acceptable
concentrations of metals for surface water differ from (and are
less than) those for groundwater. That some of these metals may be
of natural origin is not relevant. The comments focus on arsenic.
In addition to arsenic, there are nine other metals which may
exceed preliminary discharge standards if not treated. The final
standards for a pump and treat system discharge will be developed
taking into account all ARARs associated with this portion of the
remedy.

COMMENT: One commenter states that the Supplemental MOM FS fails
to justify the proposed removal and replacement of the Mill Pond
Interceptor

EPA RESPONSE: EPA agrees that the Mill Pond system has been
effective in reducing the migration of contaminated groundwater
near Mill Pond and has removed significant gquantities of
contaminants. However, this system was established as an interim
measure and was not designed to effect a complete remediation of
the contaminant volume. Specific components of this system will be
retained if feasible for inclusion in a Site-wide remediation
system. However, a system designed for 40 to 75 gpm may not be
easily upgraded to handle a flow rate of about 365 gpm.
Groundwater to be treated may also contain other analytes above
potential receiving waters criteria. The existing system is not
designed to ameliorate these concerns. It also employs an air
stripper without vapor phase controls and, thus simply transfers
contaminants from the groundwater to the air.

COMMENT: One commenter contends that the gquantity of TCE in the
agquifer, as calculated by NUS, is significantly overstated. To
support this contention, the commenter compares the quantity of TCE

17



removed by the existing Mill Pond extraction system with the
estimated gquantity of TCE remaining, the use of maximum versus
average concentrations of contaminants at each location, the use of
bedrock groundwater data, and the basis for estimating the
partitioning coefficient.

EPA RESPONSE: The 6700 pound quantity of TCE is an estimate. The
actual guantity of TCE present beneath the Valley property and
within the Valley plume cannot be accurately estimated because the
dense non-aqueous phase liquid ("DNAPL") mass (if it exists) is
unknown. The direct comparison of NUS’ estimated quantity of
contaminants versus that removed by the system is not necessarily
valid. The use of maximum concentrations at each point is valid.
The use of average concentrations would incorrectly indicate that
several areas are not contaminated. A remediation objective is to
achieve compliance with the remediation goals at all areas, not
just on the average. Also, the use of groundwater data in the
bedrock is relevant since it is connected with the overburden.
Additionally, as presented in Appendix A of the Supplemental MOM
FS, the average concentration for a given zone is used. The
average used is the geometric average for each area. The geometric
average is less than the arithmetic average.

The partition coefficient used is appropriate for this aquifer.
References in Appendix L of the commenter’s statements do not
provide sufficient basis to eliminate the values used. EPA agrees
that the presence of iron would bias the total organic carbon
("TOC") results on the high side. However, the partition
coefficients used are not unreascnably high. Also, 1if the
partition coefficients are lower, remediation would be completed
earlier than the estimated 30 years. This would result in
similarly lower costs than those estimated.

COMMENT: One commenter questions the Supplemental MOM RI critique
of the Mill Pond extraction system by claiming that the system is
effective in remediating the contaminant plume and that no
additional efforts are needed to adequately remediate the aguifer.

EPA RESPONSE: The two issues addressed by the commenter are the
existing system’s recovery of contaminants from the aguifer and the
capture zone extent of the system. EPA agrees that the existing
system is removing some contamination from the aguifer. However,
EPA believes the existing system cannot meet the remediation goals
of complete aquifer cleanup within an acceptable time frame and
cannot control plume migration. Wells pumping at various rates
will remove contamination from the aquifer, but lower-than-needed
pumping rates or incorrect well placements will compromise the
system’s performance and effectiveness, despite the removal of
contaminants.

The Supplemental MOM RI analysis of the capture zone of the Mill
Pond extraction system was approximate in nature due to a lack of
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conclusive data. As a result, the results must be considered as
rough approximations of the Mill Pond extraction system capture
zone. The commenter cites a pumping test performed as part of the
original design studies for the Mill Pond system as a source of the
data used to support its analysis. A review of these data reveals
that the pumping test analysis used evaluation methods that were
inappropriate. The method used has a minimum time requirement that
must be met before the analysis can be applied. The method
requires a much longer testing time than the 270 minute pumping
test that was performed. As such, the transmissivity and hydraulic
conductivity values used in both the original design and reviewers
analyses are based on improper analyses.

Additionally, the gradient calculated by the commenter as
representative of the natural flow gradient is in error. The data
points used by the commenter were within the projected 2zone of
influence of the extraction system. As a result, water levels
measured were not representative of background, unstressed water
levels. The background flow gradient is required for the type of
analysis performed, not the gradient used by the commenter. It is
also not clear that the two wells used are directly downgradient of
one another, and the use of only two wells to determine flow
gradients 1is not a generally acceptable approach to gradient
determinations. These factors resulted in a much lower calculated
gradient than is appropriate for the analysis performed by the
commenter and overestimated the extraction system’s capture zone by
a considerable amount.

Additional work, including additional well installations and
aquifer testing, would be required to accurately determine the
capture zone of the Mill Pond extraction system. However, several
points can be made regarding the extraction system performance
based on the data available. The overall groundwater flow pattern
identified for the area of the plume clearly shows that
downgradient portions of the plume, both south and north of Main
Street, are outside of the capture zone of the Mill Pond extraction
system. If additional extraction wells are not installed in this
area, the contamination will ©persist in the groundwater
indefinitely until natural flushing/degradation eventually cleans
this portion of the aguifer. Given the current use of this water
as a drinking water source, EPA finds this unacceptable. It is
also apparent from the observed mounding of groundwater at Mill
Pond and the 1locally observed discharge of surface water to
groundwater, that a portion of the water pumped by the current
extraction system is derived directly from Mill Pond and Johnson
Creek. The effectiveness of contaminant removal is reduced by
surface water infiltration, and the system’s capture zone is also
reduced.

COMMENT: One commenter questions the placement of the Mill Pond
System under the No Action and Institutional Control Alternatives.
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EPA RESPONSE: These are no longer part of the alternatives.

COMMENT: One commenter states that EPA should select the existing
Mill Pond Extraction and Treatment system as its remedial
technology.

EPA RESPONSE: The existing Mill Pond extraction system does not
capture all of the contaminated groundwater in the Valley plume,
will not achieve the remedial objectives set forth in the
Supplemental MOM FS, and is not sufficiently protective of human
health and the environment. As such, it will not cleanup the Site
within a reasonable time frame considering the beneficial uses of
groundwater at the Site.

COMMENT: One commenter states that the discharge of contaminated
groundwater to Mill Pond and Johnson Creek was miscalculated in the
Supplemental MOM RI.

EPA RESPONSE: The commenter overestimates the discharge of
contaminated groundwater to Mill Pond and Johnson Creek. Data
obtained during the Supplemental MOM RI/FS indicate contaminants
have migrated parallel to the stream a significant distance
downgradient from the Valley source area. Surface water levels in
Mill Pond and portions of Johnson Creek near the pond were observed
to be above adjacent groundwater levels, indicating that surface
waters recharge groundwater over some of the area located above the
plume. This surface water infiltration probably acts locally to

inhibit contaminant migration towards the strean. Overall
contaminant migretion 1is controlled primarily by the general
northerly groundwater flow direction within the valley. Local

groundwater discharge to surface water bodies has not eliminated
the continued movement of the contaminant plume at depth.

COMMENT: One commenter states that the contaminant transport model
does not include the Mill Pond interceptor system and no check with
hydrogeoclogy was presented for the model.

EPA RESPONSE: The Mill Pond interceptor was not included because
the model was used to develop an extraction well array that would
capture the entire TCE plume. The model was calibrated to the
observed contaminant distribution in the plume. During remedial
design, locations of extraction wells, including those in the Mill
Pond area, and pumping rates, will be determined.

D. Groundwater Modeling/Pump Test

COMMENT: One commenter states that the two-dimensional computer
flow model used in the Supplemental MOM FS has not conclusively
demonstrated that contamination from the Valley property could have
reached Station No. 1 under pre-1979 pumping conditions.

EPA RESPONSE: This particular modeling exercise does not show
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Valley to be the source under the conditions simulated. However, it
cannot be concluded that the model shows that Valley is not the
source of contamination of Station No. 1 before 1979, because the
model may not represent past conditions. Past conditions cannot be
replicated or verified because of changes in the physical setting.
Although EPA believes it has demonstrated that contaminants in the
plume did reach Station No. 1 in the past, it is not necessary for
EPA to demonstrate that contaminants from a particular source were
present at Station No. 1 for EPA to take response action.

COMMENT: One commenter contends that the zone of influence is not
a proper measure of a well’s capture zone.

EPA RESPONSE: The commenter is correct that the zone of influence
is not a proper measure of a well’s capture zone. The discussion
of the zones of influence was intended to illustrate the extent of
impacts on the aquifer due to pumping. Since Station No. 1 is not
being pumped at 600 gpm as was the case in the past, and surface
mining activities have altered recharge conditions upgradient of
Station No. 1 (possibly increasing the recharge rate and decreasing
the width of the capture zone), past conditions cannot be
duplicated in the field.

COMMENT: One commenter states that the terms "capture zone" and
"zone of influence" were confused in the Supplemental MOM RI/FS.

EPA RESPONSE: EPA recognizes that the terms refer to different
concepts, and that they may not be used interchangeably. The
Supplemental MOM RI/FS did not confuse "zone of influence" with
"capture zone." The zone of influence, and not the capture zone,
was emphasized in the Supplemental MOM FS because it is readily
definable by the data, whereas the capture zone is more open to
interpretation. The zone of influence (drawdown) can be projected
with reasonable certainty for different lengths of pumping time,
rates, and distance from the pumping well, whereas capture zone
cannot be projected with egual certainty.

COMMENT: One commenter suggested that future water demand in the
Town of Groveland could be accommodated by increasing the Station
No. 1 pumping rate to 600 gallons per minute (gpm) during the
cleanup process. On-site crews could sample groundwater to assure
that the plume’s path is not diverted to the well.

EPA RESPONSE: Based on simulations performed under conditions at
Station No. 1 of non-pumping, pumping at 400 gpm, and pumping at
600 gpm, the preferred extraction system should prevent further
migration of the plume toward Station No. 1.

Comment: One commenter contends that the pumping test conducted in
the Supplemental MOM RI, which showed the influence of pumping to
extend to Station No. 2 and to the Valley plume, was run at too
high a rate to simulate the 1969-1979 conditions.
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EPA RESPONSE: The commenter dismisses the importance of the fact
that drawdowns from Station No. 1 can intersect the Valley plume in
the glacial aquifer for two reasons: 1) the pumping test rate (400
gpm) exceeded the average rate for the 1969-1979 period; and, 2)
the Supplemental MOM RI confused the zone of influence with the
capture zone.

However, the pumping test rate of about 400 gpm closely
approximates the average rate for the period between 1969 and 1979,
which was estimated to be about 380 gpm. The 20 gpm difference is
physically and analytically insignificant at the scale of this
Site. Also, the actual pumping rate for Station No. 1 during the
summers no doubt exceed the average annual rate (pre-1979) for
extended periods of time.

The commenter also ignores the fact that drawdowns due to pumping
in the bedrock, parallel to the reported strike of the bedrock, and
in direct line with the Mill Pond area where the Valley plume
occurs at some of the highest concentrations in bedrock. One of
the wells effected by the pump test lies between Mill Pond and
Station No. 1 and is presently contaminated.

COMMENT: One commenter states the surface water infiltration
contribution to Station No. 1 is not accounted for in the pumping
test analysis.

EPA RESPONSE: The Supplemental MOM RI acknowledged that some
stream infiltration occurs in the vicinity of Station No. 1.
However, the increase in surface water discharge in the downstream
direction may be small due to the short distance between measuring
points, and whether or not there was a thaw. The commenter’s
estimate of 200 gpm from surface water infiltration is probably
high. A more reasonable estimate would be 10-20% of the total flow
or 40-80 gpm. However, factoring in gains from surface water
infiltration will not decrease the capture zone of the well, as the
pumping rate used in the pumping test analysis would have to be
adjusted downward an amount corresponding to the surface water
infiltration rate. This will ultimately reduce the test-derived
value for hydraulic conductivity and result in an increase of the
required capture zone beyond what would be calculated using the
higher value of hydraulic conductivity, obtained without factoring
in stream recharge. In essence, the increase in recharge from the
stream would offset the resulting decrease in the aquifer’s pumping
test-calculated hydraulic conductivity as they relate to the well’s
capture zone. A final consideration is that the observed drawdown
pattern within the agquifer includes the effects of stream
infiltration, whatever rate it may have been for the test.

COMMENT: One commenter has concluded that the area of aquifer
contamination that EPA used to establish cleanup 1limits is
separated from Station No. 1 by a permanent dgroundwater flow
divide.
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EPA RESPONSE: There appears to be no evidence of a fixed and
permanent groundwater flow divide between Station No. 1 and Johnson
Creek. Under non-pumping conditions, groundwater flows generally
northward, some discharging locally to Johnson Creek and Argilla
Brook; the remainder discharges to the Merrimack River. Depending
on the climatic conditions and the magnitude of groundwater
pumping, the effect of that pumping can be expected to extend
further away from the extraction well(s), capturing water that
would have moved to the Creek, Brook or River. Therefore, the
likxelihood of contaminants reaching Station No. 1 depends on how
much water is pumped and how dry the season or year. Currently it
appears unlikely that contaminants from the Valley plume will
migrate to Station No. 1. The contaminated portion of the aquifer
has, however, been used as a potable water supply source (Station
No. 2) and could potentially be used again.

COMMENT: One commenter states that the model simulates the Mill
Pond interceptor system as one well pumping at 40 gpm.
Representing the two wells individually at 20 gpm would have
resulted in a larger calculated capture zone.

EPA_RESPONSE: Given the size of the model and the intended
purpose, the approach to use one well was technically valid. The
capture zone is dictated by the pumping rate rather than the number
of wells. The location and pumping rate of extraction well(s) will
be determined in remedial design.

COMMENT: One commenter states that the pumping rate proposed for
the proposed extraction system is 365 gpm.

EPA RESPONSE: The results of the modeling were used to simulate
capture zones to assure that the extraction system would capture
the entire plume. To provide for uncertainties in this analysis,
the treatment system capacity was increased to 400 gpm.

The pumping rate for the extraction system will be determined
during remedial design.

COMMENT: One commenter states the contaminant transport model does
not permit discharge to Johnson Creek.

EPA RESPONSE: Contaminant discharge to Johnson Creek cannot be
simulated by the analytical transport model wused in the
Supplemental MOM FS, however, this is by no means a fatal flaw in
the model. The simulated concentrations match well with the
average observed concentrations as shown in the commenter’s Figure
2. In fact, both the model result and actual field data show
similar trends. Without hard data to back up the commenter’s
average observed concentrations data, it is not even clear that the
apparent minor difference is valid.

COMMENT: One commenter states there has not been enough time to
travel from Valley to Station No. 2 using velocities cited in the
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Supplemental MOM RI and retardation factors impled by the model.

EPA RESPONSE: Using the reasonable retardation factor of 2.0
proposed by the commenter, the initial estimate of travel time in
the model is reduced to less than eight years. Whether a travel
time of 25, 18, or 8 years is used, it is clear that the scenario
of contaminant migration from Valley to Station No. 2 is very
viable and likely under the range of scenarios mentioned by the
commenter and in the Supplemental MOM FS. The travel times
calculated that result in migration of the contaminant plume in
Station No. 2 are well within the range of error in any modeling
effort of this type.

COMMENT: One commenter reconstructed the contaminant modeling in
the Supplemental MOM FS to incorporate their own modifications.

EPA RESPONSE: EPA has reviewed the contaminant transport model
reconstructed by the commenter and in general does not agree with
the modifications because the model appears to provide results that
no longer replicate the observed trends, as shown 1in the
commenter’s own Figure 8.

COMMENT: One commenter states that there is a much more rapid
reduction in contaminant concentrations than predicted by the
contaminant transport model.

EPA RESPONSE: The data presented in the comment do indicate that
in several areas TCE concentration, are decreasing more rapidly
than predicted by the model. However, these data also indicate
that in several areas the contaminant concentrations are remaining
the same or are increasing. The model was not intended to predict
the concentration at discreet locations. The model estimates the
time required to clean up all locations in a given area and, as a
result, it 1is generally on the conservative side. During the
remediation, it is likely that groundwater at some locations will
reach the remediation goals sooner than other areas. Based on the
data presented in Table 2 of the commenter’s statements, the length
of time required to clean up specific locations can be estimated.
These estimates are based on the consideration that the percent
reduction in concentration as a function of time is typically a
constant. Note that this approach is not always accurate because
of factors such as non-ideal flow conditions, upgradient sources,
and non-equilibrium conditions. However, this approach often
provides insights into cleanup times and several examples are
provided below.

For well 71-21, there is a 90% reduction in 6 years. Six years
later, another 90% reduction would be expected to occur. At that
time, the estimated concentration at this location would be about
6 ug/l, or very close to the remediation goal. For Well 71-24,
about an 80% reduction would occur every 6 years, indicating that
about 8 to 10 vyears would be required for the groundwater
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concentration to equal the remediation goal. Using the average
reduction of 82% every six years, and the most contaminated well
location (TW-25), about 32 years would be required to achieve the
remediation goals at this location. For well ERT-5, if a 32%
reduction occurs every 6 years the data indicate that this location
would remain contaminated for an additional 42 years. As can be
seen, various points can be expected to be cleaned up at various
rates. The conclusion that "80%" of the contamination has been
removed and "20%" remains is very misleading.

COMMENT: One commenter comments that the contaminant transport
model cannot be used to evaluate the effectiveness of different
pumping scenarios.

EPA RESPONSE: The contaminant transport model estimates the
number of aquifer pore volumes that must be removed to achieve
cleanup goals. The estimate can be used along with information

regarding pumping rates, well location, and contaminated volume of
the agquifer to estimate cleanup times of effectiveness of different
pumping scenarios.

COMMENT: One commenter questions the hydraulic conductivity values
used in the modeling effort, stating that those used in the Johnson
Creek area were too high.

EPA RESPONSE: The values were based on an initial input of pumping
test-derived values of hydraulic conductivities, and is an
appropriate use of these field data. These values were adjusted
during the modeling process to create a satisfactory match betveen
the modeled groundwater levels (lead) and corresponding field data
results, as is standard modeling procedure. The use of limited
slug test data by the commenters to the exclusion of long-term
pumping test data is contrary to generally accepted practices.
Pumping test data reflects hydraulic conditions within a volume of
aquifer orders-of-magnitude greater than the extremely localized
slug tests effects and are thus more appropriate for establishing
general agquifer characteristics. 1In addition, slug test results
are much more susceptible to the smearing effects of drilling
activities (skin effects) on the well boring walls which generally
causes an underestimation (lower-than-actual) of hydraulic
conductivity. Pumping test data are relatively insensitive to
localized effects. The trend discussed by the commenter appears to
be more a function of variances between testing methods.

Boring log descriptions support this alternate view, as the overall
makeup of the aquifer materials was relatively consistent
throughout the Station No. 1/Johnson Creek areas. If the hydraulic
conductivity trends were accurately portrayed by the commenter,
this would be one factor facilitating the movement of contaminated
groundwater from areas of lower hydraulic conductivity (Johnson
Creek) to areas of higher hydraulic conductivity (Station No. 1
vicinity) and increased dispersion.
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COMMENT: One commenter states that "for some inexplicable reason"
modeling was included in the Supplemental MOM FS.

EPA RESPONSE: Modeling was used in the Supplemental MOM FS as a
tool to evaluate potential future scenarios regarding the continued
use of the Station No. 1 well as it relates to the existing
groundwater contaminant plume.

This was done to determine the potential long-term effects of the
Valley plume on Station No. 1 and is consistent with good
engineering practices. The model was also used to develop a
conceptual design for a groundwater extraction system for the
Valley plume. Again, this is a valid reason for modeling and the
model used was designed explicitly for this purpose.

COMMENT: One commenter regquests that EPA develop a three-
dimensional, anisotropic model that more accurately reflects
conditions at the Groveland Wells Nos. 1 and 2 Site.

EPA RESPONSE: A three-dimensional model will provide a more exact
simulation of groundwater flow conditions than a two-dimensional
model, if the additional field data needed to adequately

characterize the modeled area are obtained. The need for
additional modeling to assist in remedial design and track progress
during the remedial action will be evaluated. However, it is

uncertain that the additional modeling could be used to establish
an incontrovertible tie between the Valley plume and Station No. 1.

COMMENT: ©One commenter states the groundwater model developed
during the first remedial investigation at the Site could have been
used to test hypotheses regarding suspected contamination events.

EPA RESPONSE: The intent of the Supplemental MOM RI was to
define the current extent of contamination and to determine the
impacts of pumping on the groundwater conditions in the study area.
Therefore use of the groundwater model developed during the first
MOM RI to test hypotheses regarding suspected contamination events
was not warranted.

Since Station No. 1 is no longer contaminated, and has not been
since the well was returned to service, the Valley plume is no
longer within the well’s capture zone, or the hydrologic conditions
in the study area have changed such that the Station No. 1 well is
no longer affected by ongoing (and/or persisting residuals from)
releases from a known source. If another unidentified source of
the contamination to Station No. 1 existed, it was not found in
previous studies and apparently is no longer present.

COMMENT: One commenter expressed various concerns about the

groundwater modeling performed as part of the Supplemental MOM FS
as follows:
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o Criteria identified for acceptance of a calibration are
inconsistent with established criteria as presented in
"Stochastic Subsurface Hydrology - From Theory to
Applications" by Lynn W. Gelhar, published in Water
Research Vol. 22 No. 9 (August 1986).

o The calibration of the Supplemental MOM RI two-
dimensional model 1is significantly poorer than that
achieved by the model used in the first remedial
investigation completed at the Site.

o The two-dimension model does not accurately reflect
aquifer behavior.

EP2A RESPONSE: Among the three "established criteria" identified by
the commenter, two of them (the average difference and systematic
bias) were not mentioned, developed, or defined in the cited
publication. The only acceptance criteria, head variance,
described in the cited publication, addressed the influence of
unmodeled heterogeneity on the gquality of predictions from such
models in which only averaged parameters were used to describe the
simulated aquifers. According to the author, "this head variance
can be viewed as a measure of the error in the model as the result
of unmodeled aguifer heterogeneity," and "“this head standard
deviation is an appropriate calibration target provided that other
sources of error are also considered."

The calculation of a specific head variance value involves
estimating the aquifer material-based parameters, site-specific
dimensional consideration based-parameters, and site-specific mean
hydraulic gradient. Gelhar did not attempt or suggest generalizing
the calculated head variance for a specific case study as a
criteria that should be applied anywhere other than the studied
Site. Also, in the field application discussed in the publication,
the head variance was used as a "target" and not an upper limit of
the sample variance. The final sample standard deviation (0.16 m)
judged to be acceptable in the example was higher than the
estimated head standard deviation (0.14 m). It is clearly pointed
out that this criteria should be used an order of magnitude type of
criteria.

As mentioned earlier, Gelhar also pointed out that, in addition to
the aquifer heterogeneity, there will be other sources of modeling
error and acceptable values of all these possible errors which will
need to be independently estimated. The final model criteria
should be the summation of all these errors. These possible errors
may include measurement errors, discretization errors associated
with the numerical scheme, and, in most simplified long-term steady
flow approaches, the unavoidable seasonal water level fluctuations
in the measurement.
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The commenter’s specific values of 0.1 ft and 0.6 ft for "average
difference" and "standard deviation" apparently were taken from
Table 2 in the cited publication. The values (from a number of
studies) summarized in this table were actually standard deviations
and correlation scales for 1log hydraulic conductivity or 1log
transmissivity, not head variance as the commenter states, that can
be utilized as references for two of the parameters required in the
calculation for the head variance.

In this Table, for silty clay loam soil (alluvial) and outwash
sand, values of 0.6 and 0.1, respectively, are labeled in meters,
rather than feet as the commenter states. By gquoting these two
values using wrong units the commenter gave them totally "new”
meanings. Clearly, they cannot replace the criteria identified in
the Supplemental MOM FS.

With respect to the commenter’s concern about the systematic bias
in the simulated flow direction, it is interesting to note that in
Fig. 10 of the field application example in the cited publication,
in many locations the differences between the observed and
simulated flow directions are more than 30 degrees.

The ERT three-dimensional model used in the first remedial
investigation achieved a 1.525 foot standard deviation between 25
field measurements and simulated results in a smaller model area as
shown in Figure M5-1 of the remedial investigation report. The NUS
two-dimensional model used in the Supplemental MOM FS, with the
simplified aquifer structure covering a larger area, achieved 2.06
and 1.88 overall standard deviations using 72 and 49 field
measurements, respectively. As described in the Supplemental MOM
FS, these two standard deviations are well within the seasonal
fluctuations of the local water table. Considering the greater
number of comparison points, the larger area covered by the model
and model simplification, the NUS model is calibrated and validated
as well as, 1f not better than, the ERT model, and is a
representative model of overall aquifer behavior within the area of
concern.

COMMENT: One commenter states the Supplemental MOM FS modeling
shows that contaminant discharge to Johnson Creek is occurring and
implies that contaminant migration does not reach Station No. 2.

EPA RESPONSE: The flow model classified reaches of Johnson Creek
between Mill Pond and Station No. 2 as either a gaining or a losing
stream, as shown in Figure B-la. The model shows Mill Pond between
Staff Gauge No. 5 and a smaller pond by Station No. 2 are
recharging groundwater while the rest of the reach of Johnson Creek
between Staff Gauge No. 5 and the downstream pond is gaining
groundwater. The surface water elevation of Staff Gauge No. 5 (19
mean sea level [msl)) was used directly in the model at the
location of the gauge. A msl of 23 was used for the reach of Creek
between Mill Pond and Staff Gauge No. 5 and is an interpolated
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value between Mill Pond’s elevation of 27 msl and Staff Gauge No.
5’/s measurement.

The statement in the Supplemental MOM RI regarding flow direction
between Johnson Creek and the aquifer was based on field
measurements around the Mill Pond area and Staff Gauge No. 5 where
the surface water elevation is clearly higher than the groundwater
table. At the time this statement was made, the result of the flow
model was not yet available.

Although the groundwater discharges into Johnson Creek between
Staff Gauge No. 5 and the downgradient Pond, the particle tracking
simulations have shown that contaminants from the Valley property
can still reach Station No. 2 especially when Station No. 1 was
pumping, as shown in Figures B-16, B-7, and B-19. The zone of
groundwater discharge is not very wide and is some distance away
from the Valley property. After the contaminants have migrated to
the east of the Creek in the Mill Pond area, most of the
contaminant plume can reach Station No. 2 before it can discharge
into Johnson Creek. This pattern would be clearer if the lateral
dispersion was simulated. The particle tracking simulation used
can only simulate the longitudinal migration of contaminants.

COMMENT: One commenter states that no pervious (permeable) zones
were found in bedrock.

EPA RESPONSE: Numerous fractures were found in bedrock cores, and
slug tests in bedrock wells indicated a moderate permeability.
These wells yielded water consistently during development, purging,
and sampling operations. Additionally, significant drawdowns were
noted in bedrock wells during the overburden pumping test, in most
cases nearly as much as adjacent overburden wells.

COMMENT: One commenter states that the area of excavation to the
south of Station No. 1 existed in 1965 and has undergone very
little lateral expansion since 1971. Therefore, the change in the
groundwater pattern occurring as specified in the Supplemental MOM
RI did not occur.

EPA RESPONSE: The aerial photographs of the Site do not include a
view of the area in 1979 when the contamination in Station No. 1
was detected or in 1990 when the Supplemental MOM RI was conducted.
This is the appropriate time period over which the comparison of
soil and vegetative cover loss should be made. In addition, in the
photographs supplied with the comment, is it not possible to
determine if vertical expansion has occurred. What has been
ocbserved in the field, however, 1is that substantial areas
surrounding well casings have been excavated subsequent to wells
having been drilled (and after Station No. 1 was contaminated),
which indicates that excavation has occurred since that time.

COMMENT: One commenter states that the Supplemental MOM FS states
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the covering of the sand and gravel excavation areas south of
Station No. 1 would have little impact on the Station No. 1 capture
area.

EPA RESPONSE: EPA does not agree with this interpretation of the
statements made in the Supplemental MOM FS.

E. A. W. Chesterton

COMMENT: One commenter states that the results of the computer
flow model used in the Supplemental MOM FS show that the A.W.
Chesterton property 1is a potential source of the original
contamination of Station No. 1, while demonstrating that the Valley
property is not.

EPA RESPONSE: The flow model shows that the A.W. Chesterton
property is a potential source area for the contamination of
Station No. 1. It is unlikely that this is the case as evidence of
a significant source at Chesterton does not exist. Although the
flow model results indicate that the Valley property is not a
potential source area for the contamination of Station No. 1 under
present conditions, it cannot be concluded that Valley was not the
historical source of contamination at Station No. 1. Again, the
purpose of EPA’s investigations was to identify contaminant
releases within the agquifer beneath the Site in order to fashion a
protective remedy. EPA’s investigations were sufficient for that
purpose.

COMMENT: One commenter contends that EPA failed to name earlier
owners/operators of the A.W. Chesterton facility as PRPs.

EPA_RESPONSE: This comment concerns enforcement actions against
PRPs that may be undertaken in connection with remediation
activities at the Site, and does not relate to the Proposed Plan or
the remedy selection process.

COMMENT: One commenter, representing A.W. Chesterton Company,
expressed dismay that EPA had characterized the company as a
"likely" source, and as "one of several" sources, of the
contamination of Station Nos. 1 and 2 Superfund Site. The
commenter further states that, since the contaminants on the
Chesterton property are different from those found at Station Nos.
1 and 2, the Supplemental MOM RI indicates that the contamination
on the Chesterton property is confined to its own boundaries, and
EPA is addressing remediation at the Chesterton property under a
separate law, these characterizations are creating unwarranted,
adverse publicity for an innocent company.

EPA RESPONSE: The Chesterton property is one of three potential
sources of groundwater contamination within the Site boundary
identified in both remedial investigations completed at the Site.
Groundwater sampling at Chesterton first was undertaken in a
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remedial investigation completed earlier in 1985. As part of the
Supplemental MOM RI, additional groundwater sampling was undertaken
at the Chesterton property to update the characterization of
contamination. Groundwater sampling data indicate that Chesterton
is not a likely source of groundwater contamination for the Valley
plume. However, groundwater contamination exists within the
Chesterton property boundaries. Included among the contaminants in
that groundwater are 1low 1levels of TCE as well as other
contaminants. Although EPA is addressing this problem under
separate legal authority, this property is still considered part of
the Site and will be further evaluated to ensure that all CERCLA
requirements are met at this property.

COMMENT: Several commenters state that instead of proceeding with
the proposed contaminant plume-wide pump and treat operation, EPA
should focus its efforts on the most highly contaminated portion of
the Valley plume, with the result that fewer extraction wells would
be needed, the flow of contaminated water needing treatment would
be decreased, and the cost of remediating the groundwater would be
reduced.

EPA RESPONSE: EPA believes that the extraction system included in
the selected remedy focuses on the highly contaminated portions of
the Valley plume. EPA’s preferred extraction well locations, which
may be revised during remedial design, will essentially capture the
Valley plume where TCE levels exceed 5 ug/L. Estimated extraction
well locations and pumping rates are based on capturing the Valley
plume based on model simulations as discussed in Appendix B of the
Supplemental MOM FS report.

Two extraction wells with pumping rates of 100 gpm and 125 gpm are
situated between Mill Pond and Main Street to intercept the
concentrated portion of the plume as close as possible to the
source area. One well with a pumping rate of 100 gpm is positioned
near Station No. 2. The other three wells extract less
contaminated groundwater at lower rates (10 to 20 gpm) in the
downgradient portion of the plume.

COMMENT: Several commenters feel that by concentrating the
extraction system in the area between Mill Pond and Main Street,
the flow rate could be reduced to probably less than 200 gpm. The
commenters suggests that this targeting could reduce the size of
the treatment plant to one-tenth. The commenters believe that this
approach would result in a significant capital and operations and
maintenance cost savings.

EPA RESPONSE: EPA agrees that limiting the extraction system to
those areas would likely decrease capital and operating costs,
although treating 200 gpm (or less) would not be expected to reduce
costs by a factor of 10 from the preliminary extraction rate of 365
gpm. However, a significant portion of the contaminated plume
would not be addressed under this scenario and, thus, the remedy
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would not be protective of human health and the environment, nor
would it meet ARARs, necessary components for selection of remedies
under CERCLA.

F. S8elected Remedy

COMMENT: One commenter states that the cost estimate for the
UV/Oxidation system in the Supplemental MOM FS is too low as it was
based on information provided by a single vendor.

EPA RESPONSE: FS Guidance for cost evaluations recommends that
estimates be in a -30% to +50% range to avoid significant
underestimates of remedial costs. A conservative posture was
adopted in the Supplemental MOM FS for costing purposes. The
vendor providing the cost information has supplied the process to
approximately 30 commercial facilities over the last five years.
The vendor’s cost information is considered to be within the
appropriate range.

COMMENT: One commenter states that EPA has failed to perform a
treatability study which it concedes will be necessary to determine
whether the UV/Oxidation process will be effective. EPA guidance
makes it clear that EPA cannot select a process where it lacks
treatability studies to demonstrate effectiveness. In addition,
circumstance under which testing can be postponed until remedial
design do not exist here.

EPA RESPONSE: The Superfund Remedial Design and Remedial Action
Guidance Manual (OSWER) Directive No. 9355.0-47A) indicates 1in
Section 2.3.2 that remedial actions involving on-site treatment or
disposal of contaminated wastes may require additional studies to
supplement the technical data available from the RI/FS so that the
optimum treatment or disposal methods may be determined.
Additional studies could include bench~ and pilot-scale studies.
Since treatability studies were not conducted during the
Supplemental MOM RI/FS, these additional studies on UV/Oxidation
will be conducted as part of the remedial design/remedial action.

The Guidance for Conducting Remedial Investigations and Feasibility
Studies under CERCLA (OSWER Directive No. 9355.3-01) indicates in
Chapter 5 that the decision to conduct treatability must be made by
weighing the cost and time required to complete the investigation
against the potential value of the information in resolving
uncertainties associated with selection of a remedial action. 1In
some situations, treatability investigations may be postponed until
the remedial design phase. The decision process for treatability
investigations includes 1) determining data needs, and 2) reviewing
existing data on the Site and available literature on technologies
to determine if existing data are sufficient to evaluate
alternatives. The Guidance further states that pilot-scale studies
should be limited to situations in which bench-~scale testing or
field sampling of physical or chemical parameters provide
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insufficient information from which to evaluate an alternative.
Because of the time required to design, fabricate, and install
pilot-scale equipment and to perform tests from a reasonable number
of operating conditions, conducting a pilot study can add
significant time and cost to the RI/FS.

For the Groveland Wells Site, EPA believes that the existing
information, in particular the technology evaluation report SITE
Program Demonstration of Ultrox International ©Ultraviolet
Radiation/Oxidation Technology (EPA/540/5-89/012, January 1990)
provides adeguate test data on the effectiveness of the
Uv/Oxidation process from treatability studies performed on
contaminated groundwater. EPA believes that for this Site, an
evaluation of test data from treatability studies on UV/Oxidation
performed on groundwater similar to groundwater found at the Site
and existing Site characterization data provides sufficient
information from which to evaluate alternatives without the need to
perform a pilot study during the Supplemental MOM RI/FS.
Therefore, conducting a pilot study on UV/Oxidation during the
Supplemental MOM RI/FS would have added an unreasonable time delay.
A pilot study will be performed as part of the remedial design of
the remedy. In general, data necessary for remedy selection is
distinct from that required for remedial design. Performing
treatability studies at every Superfund site during the RI/FS for
a significant number of remedial alternatives would be extremely
time-consuming and expensive.

COMMENT: One commenter raises the concern of exposure of
Groveland residents to ultraviolet radiation.

EPA RESPONSE: There should be no exposure of UV radiation. The
lamps are contained in a vessel which does not allow their release.
The system is designed not to over-expose a worker at the system.
Regular glass effectively blocks UV 1light. Additionally, the
system will be inside a building further blocking any escape of the
UV light. Therefore, residents, who will be not nearly as close to
the system and should not be in the building, should not have any
exposure to the UV radiation.

COMMENT: One commenter is concerned about the greater length of
design time that innovative technology like UV will take. The pre-
design studies for UV/Oxidation are more extensive than those which
would be required by selection of air stripping, a proven
technology. The skilled technicians to conduct such studies may
not be readily available nor may be the one vendor of the UV
oxidation process identified in the Supplemental MOM FS.

EPA RESPONSE: EPA believes that the benefits derived from using
the UV/Oxidation system outweigh the effects of delaying the
remediation. Also, as previously stated, there is more than one
vendor available to conduct this work. The vendor presented in the
Supplemental MOM FS was an example.
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COMMENT: One commenter questions the reliability and sturdiness of
UV/oxidation, particularly given the estimated 30-year operational
reguirement. It cites the case of a plant in Nashua, New
Hampshire, where the UV reactor vessel, less than five years old,
has become perforated, the electrical system has required annual
overhauls and the "technical response to difficulties has been
problematic."

EPA RESPONSE: The plant referenced in this comment treats phenol-
contaminated groundwater at a rate of 50 gpm for discharge to a
local publicly owned treatment works using a UV system with ozone
as the oxidant. EPA contacted both the owner and the vendor who
supplied the treatment unit to discuss this comment. According to
the owner’s representative, the plant has treated about 92 million
gallons since start up and has met the treatment requirements with
no extended shut downs. This installation was among the first of
the commercial units employing this technology and has been in
operation for 5 years. The owner’s representative reports that
pitting of the reactor vessel floor and walls has occurred to the
point that the serviceable 1life of the unit is in question.
According to the vendor, the reactor vessel design was changed
about 3-1/2 years ago to specify a more resistant stainless steel.
No pitting in units fabricated with the new design have been
reported. Concerning the electrical system overhaul, this problem
could not be verified except that some site-specific wiring
problems have been experienced. The owner reports that the ozone
generators are rebuilt on a 12 to 18 month schedule by the
generator supplier. The comment about technical response is vague
and could not be verified.

COMMENT: One commenter expressed concern about the cost of the
quarterly monitoring, which he estimates at $32,000. He suggested
that if EPA contracted the monitoring effort out to a private
company, these costs could be reduced by one-fourth to one-half.

EPA RESPONSE: EPA’s estimates of the cost of performing gquarterly
monitoring are based on substantial experience. The cost of the
sampling program was determined by taking into consideration the
number of analytes, the required sensitivity of the analysis, the
regulatory requirements, and the data quality objectives.

When remedial design is completed, and implementation of the remedy
is about to begin, a determination will be made concerning who will
perform the monitoring.

COMMENT: One commenter questions the number, location, and pumping
rate of the extraction wells.

EPA RESPONSE: The extraction well system presented in the
Supplemental MOM FS was based on the capture of the entire
contaminant plume. This includes groundwater north of Main Street.
The exact locations and number of wells will be determined during
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remedial design. A preliminary extraction system was developed to
allow costing of alternatives. The pumping rate used was estimated
to capture all of the contaminated groundwater, not just the most
contaminated. The extraction system design will be revised during
remedial design to optimize the capture of contaminants.

COMMENT: One commenter states that nearly all of the new wells
installed in preparing the Supplemental MOM RI were at the location
of existing wells.

EPA RESPONSE: Approximately one-third of the wells installed were
in areas where no wells existed, and another third were installed
at key locations where previously installed wells were destroyed or
unusable. The remaining wells were installed adjacent to existing
wells to provide a three-dimensional profile of contaminant
distribution and groundwater flow.

G. Analysis Of Alternatives

COMMENT: Several commenters cite the different sensitivities to
metals between the two treatment systems. It states that an air
stripping unit could tolerate a higher 1level of metals in the
groundwater than could a UV/Oxidation unit. The UV system lamp
surfaces are sensitive to metals coating and can be readily
rendered ineffective due to scaling.

EPA RESPONSE: The commenters’ statements are correct. However,
the system designed for metals removal is intended to effectively
reduce the problems associated with metals ccating the UV lamps.

COMMENT: Several commenters recommend that an air stripping system
(Alternative 4 in the Supplemental MOM FS) be selected as the
appropriate remedy because that system would be safer and more
implementable, reliable, efficient, and cost-effective than EPA’s
preferred UV/Oxidation system (Alternative 6 in the Supplemental
MOM FS).

EPA RESPONSE: EPA agrees that air stripping is a reliable,
efficient, cost effective, and readily implementable technology.
The UV/Oxidation process, has been known for at least 10 years and
has been evaluated under the EPA Superfund Innovative Technology
Evaluation (SITE) program. The process is still considered an
innovative technology, mostly because of the small size and number
of the existing full-scale treatment units.

The SITE project evaluation of the UV/Oxidation process revealed
that at "preferred" operating conditions, the process achieved
removal efficiencies as high as 90 percent for the total VOCs
present in the groundwater. The major contaminant at that Site,
TCE, had removal efficiencies greater than 99 percent.
Treatability testing would be regquired to confirm feasibility of
the UV/Oxidation process and to derive design parameters at the
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Groveland Wells Site. Subject to this verification, the process
reliability of this technology is expected to be good, based on
experience with normal ozonation. There are several vendors who
are capable of providing UV/Oxidation treatment systems.

EPA selected UV/Oxidation over air stripping because UV/Oxidation
provides for on-site destruction of organic contaminants in
groundwater and the use of that treatment technology for organic
contaminants produces virtually no waste residuals.

COMMENT: One commenter suggests that EPA adeguately did not
explore alternatives between the no action and the highly
technical, costly alternatives discussed in the Supplemental MOM FS
and the Proposed Plan.

EPA RESPONSE: EPA’s primary responsibility at the Site is to
undertake remedial action that is protective of human health and
the environment. In addition, under Section 121 of CERCLA, EPA’s
remedial action, when complete, must comply with all federal and
more stringent state environmental standards, requirements,
criteria or 1limitations, unless a waiver is invoked, be cost-
effective and utilize permanent solutions and alternative treatment
technologies or resource recovery technologies to the maximum
extent practicable, and prefer remedies in which treatment
permanently and significantly reduces the volume, toxicity, or
mobility of the hazardous substances.

The Supplemental MOM FS considers the universe of potentially
applicable technologies given the nature and extent of
contamination at the Site and focuses specifically on a limited
number of alternatives which address groundwater contamination at
the Site. (See Section 4 of the Supplemental MOM FS for a
discussion of the alternatives that were screened). Those which
were not technically implementable were eliminated from further
consideration; the remaining technologies include alternatives that
potentially are capable of achieving the statutory requirements
outlined above. The Proposed Plan includes this group of
alternatives, which is a subset of the feasibility studies’ many
considerations.

Given the scope of the statutory requirements, and the nature and
extent of contamination at the Site, EPA believes that it
considered an appropriate range of alternatives in the Supplemental
MOM FS and the Proposed Plan. See later response re: range of
alternatives.

COMMENT: One commenter recommends that EPA reinject the treated
water into the downgradient portion of the Valley plume or dilute
the less contaminated areas of the plume by injecting water from
the Merrimack River into the plume through the Station No. 2 well,
in order to accelerate the cleanup process.
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EPA RESPONSE: Reinjection of treated water into the aquifer was
considered in the Supplemental MOM FS. Its use was rejected
because it appeared to be less cost effective than the proposed
discharge to Johnson Creek. In addition, there was concern that it
would exacerbate the current contamination distribution, and may
conflict with proposed remediation. 1Injection of Merrimack River
water into the aquifer was rejected also because it dilutes rather
than remediates the problen.

COMMENT: One commenter states that the Supplemental MOM FS failed
to conform to the National Contingency Plan (NCP) by not evaluating
different cleanup times.

EPA_ RESPONSE: The Supplemental MOM FS did evaluate alternative
pumping rates (and therefore different cleanup times). During the
evaluation of technologies, the Supplemental MOM FS evaluated
injection as a means of accelerating remediation through higher
pumping rates. However, these technologies were not found to be
technically implementable. As a result, only one pumping rate was
developed, namely that required to capture the entire contaminated
plume. Pumping at a lower rate would result in contaminants
bypassing the extraction system. Pumping at a higher rate would
result in excessive drawdown in the area.

COMMENT: One commenter states that since there presently is no
contamination at Station No. 1, and no likelihood that the plume
will be drawn to Station No. 1, efforts to clean-up the Valley
plume to protect people from drinking contaminated groundwater are
unjustified.

EPA RESPONSE: EPA disagrees with the commenter because taking no
action to remediate the Valley plume would not provide overall
protection of human health and the environment. For example,
humans could be exposed to excessive levels of organic contaminants
if new private wells were located in the aquifer.

The aquifer at the Site is a valuable resource both under EPA’s
Guidelines for Groundwater Classification and under the State

classification for groundwater. The goal of EPA and the
Commonwealth of Massachusetts is to restore usable groundwater on
the Site to its beneficial uses. This aquifer is classified as

Class I by the Commonwealth of Massachusetts and Class II by EPA.
Restoration of this aquifer is consistent with these

classifications. See 55 Fed. Reg. 8732.

COMMENT: Several commenters feel that the relative total costs
between Alternatives 4 and 6 are uncertain. Capital costs are
usually more expensive, while energy consumption is substantially
higher for UV systems than those for air strippers. The commenters
question whether the Supplemental MOM FS evaluated other air
emission control systems such as thermal oxidation and if air
controls were included in the cost for Alternative 6.
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EPA RESPONSE: The relative accuracy of costs in an Supplemental
MOM FS are typically -30%/+50%. EPA believes that the cost
estimates provided are within this range of accuracy.

The use of other air pollution control devices was considered in
the Supplemental MOM FS. However, for the relatively low level of
contaminants expected to be in the groundwater treated, the
operation of an incinerator-type (thermal oxidation) air treatment
system is typically higher in both capital and operating costs.
Also, as contaminant concentrations decrease with time, the
operating costs for activated carbon also decrease; for thermal
oxidation, they remain the same.

H. Institutional Controls

COMMENT: One commenter states that No Action and Institutional
Controls will meet groundwater quality ARARs.

EPA RESPONSE: The EPA disagrees with this comment. The point of
time referenced for compliance with ARARs is at the completion of
the remedial activities. At this time, contaminated groundwater
would remain in the aguifer and therefore groundwater quality ARARs
would not be met.

COMMENT: One commenter states that the existing Institutional
Controls are sufficient to prevent ingestion of contaminated
groundwater.

EPA RESPONSE: 1Institutional Controls, on a practical basis, have
a spotty record of effectiveness in preventing the use of
contaminated groundwater. In addition, Section 121 of CERCLA
states Congress’ preference for treatment and permanent remedies as
opposed to simple prevention of exposure thru 1legal controls.
Although institutional controls are used by EPA 1in appropriate
circumstances, they should not substitute for more active response
measures that actually reduce, minimize, or eliminate contamination
unless such measures are not practicable.

COMMENT: One commenter states that Institutional Controls will be
needed indefinitely because of natural contamination of the
groundwater.

EPA RESPONSE: At the present time, EPA does not believe that
natural inorganics concentrations exceed MCLs. During remedial
design, however, background levels of inorganics will be
determined. If cleanup levels set forth in the Management of
Migration ROD are achieved, institutional controls should not be
necessary. EPA does not dispute the need for institutional
controls while remediation of the Valley plume is ongoing.

COMMENT: One commenter states that the imposition of institutional
controls is an effective strategy and can achieve the objective of
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preventing people from drinking contaminated groundwater from the
aguifer.

EPA RESPONSE: Institutional controls have a spotty record of
effectiveness in preventing the use of contaminated groundwater.
However, effective institutional controls, although difficult to
implement and enforce, may prevent people from drinking
contaminated groundwater from the aquifer. However, such controls
would need to be maintained for a much longer period of time than
the approximately 30 years that would be required for complete
implementation of the selected remedy. In addition, additional
remedial actions will be required regardless of what institutional
controls are employed. See earlier response re: preference in
CERCLA.

The NCP, at § 300.430 (a)(iii) (D) states that "the use of
institutional controls shall not substitute for active response
measures (e.g., restoration of ground waters to their beneficial
uses) as the sole remedy unless such active measures are determined
not to be practicable, based on the balancing of tradeoffs among
alternatives."

I. Risk Assessment

COMMENT: One commenter asked whether the groundwater contamination
was related to the high rate of cancer in the vicinity of Harvard
and Yale Streets.

EPA RESPONSE: EPA 1lacks sufficient data to respond to this
comment. However, the commenters concerns will be referred to the
Agency for Toxic Substances and Disease Registry.

COMMENT: One commenter states that the risk assessment "grossly"
exaggerates the real risk due to volatile organics because an EPA
guidance document entitled "Risk Assessment Guidance for Superfund,
Volume I: Human Health Evaluation Manual, Supplemental Guidance,
Standard Default Exposure Factors,’" OSWER Directive 9285.6-03
(Interim Final March 1991) was not correctly followed.

EPA RESPONSE: The risk assessment performed for the Supplemental
MOM RI, completed in February 1991, followed the guidance in effect
for Region I at that time. Consistent with this guidance, it is
acknowledged that the resulting risk estimates are designed to
overstate the actual (real) risk estimates. This approach is
adopted by EPA to account for uncertainty inherent in the risk
assessment process and the fact that the actual (real) risk can
never be known. While it is true that the risk estimates would be
modified slightly were the OSWER Directive 9285.6-03 followed, the
Directive was not issued (March 25,1991) until after the Risk
Assessment had been finalized (February, 1991). EPA determined
that a new risk assessment was not warranted after consideration of
these two documents.
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COMMENT: One commenter states that the Supplemental MOM RI risk
assessment does not consider that natural attenuation,
biodegradation or dilution is occurring. Use of this approach
would decrease the risk by a factor of 13 to 21, over an order of
magnitude. Similar results would be obtained for all aspects of
the risk analysis in Section 6 of the Supplemental MOM RI. The
commenter further states that the Supplemental Risk Assessment
Guidance notes that the exposure duration should be 30 years for
carcinogens, while in the Supplemental MOM RI, a duration of 70
years is used, and that the Guidance cites an exposure frequency of
350 days as opposed to the frequency of 365 days used in the
Supplemental MOM RI. The commenter states that the combined
reduction in risk, after conforming the analysis to guidance, will
be by a factor of 31 to 51 times, the higher values being based on
observed behavior.

EPA RESPONSE: It is not EPA’s intention to ignore natural
attenuation, biodegradation, or dilution in groundwater. However,
given that the baseline risk assessment is to characterize both
present and future potential exposure and resulting risk, and that
the groundwater under the Groveland Site has been classified by the
Commonwealth of Massachusetts as Class I (suitable for drinking),
it is consistent to assume that someone could consume groundwater
from the contaminated area. Thus natural attenuation,
biodegradation, or dilution does not preclude someone from
consuming groundwater from within the contaminated plume at some
point in the future.

With respect to the potential concentrations of contaminants that
could be expected to arise in the groundwater in the future, it is
EPA’s belief that given the high degree of uncertainty in any
predictions (due to an unknown mass of contamination and complex
chemical and physical properties of the chemicals and the
environment), it is reasonable to assume for the purpose of risk
evaluation, that those concentrations remain constant over time.
Consequently, natural attenuation were not factored into the risk
assessment, but were recognized in the discussion of uncertainty.

EPA believes the appropriate place to evaluate natural attenuation,
biodegradation, or dilution at the Groveland Site is not in the
risk assessment, but rather in the evaluation of remedial
alternatives in the Feasibility Study. From EPA’s view of the no
action alternative, it was concluded that it would take
approximately 50 years to reach the interim groundwater cleanup
goals listed in this ROD which EPA deemed to be unacceptable.

With respect to the comment regarding exposure assumptions
contained in the "Human Health Evaluation Manual, Supplemental Risk
Assessment Guidance: Standard Default Exposure Factors" of March
25, 1991, and the relevance of that guidance to the Supplemental
MOM RI finalized before this date (February, 1991), please refer to
the comments and responses above.
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COMMENT: One commenter states that regarding the baseline risk
assessment, data from 1984 to 1990 indicate that natural
attenuation is occurring at an even faster rate and that based on
observed data, the decay rate is 0.30/year for a cleanup time of 21
years.

EPA RESPONSE: These comments imply that the potential decay of TCE
over time should have been factored into the baseline risk
assessment. However, it is standard procedure in most baseline
risk assessments to calculate risks based on current contaminant
levels assuming no significant remediation at a Site. It should be
noted that the potential change in contaminant concentrations over
time and the affect of such a change on the risk assessment was
briefly discussed in the uncertainty section of the baseline risk
assessment. More importantly, the TCE contamination in the
groundwater of certain areas downgradient of the Groveland Site is
grossly in excess of the current Safe Drinking Water Act ("SDWA")
MCL for TCE. The TCE concentration in the groundwater will remain
at concentrations in excess of the MCL or the 1 x 10°® cancer risk
level for many years, even using the optimistic decay rates
suggested in the commenter’s statements. The consideration of the
natural decay of TCE over time does not alter the primary
conclusion of the Supplemental MOM RI.

COMMENT: One commenter states that the failure of the Supplemental
MOM FS to use time-averaged contaminant concentrations in intake
calculations has resulted in gross overstatement of excess cancer
risks associated with wvolatile organic contamination in the
management of migration study area.

EPA RESPONSE: One commenter implies that the guidance requires the
use of a time-averaged contaminant concentration in risk
calculations for the baseline risk assessment. This is incorrect.
In fact, page 1 of the Supplemental Guidance states that:

Separate guidance on calculating contaminant concentrations is
currently being developed in response to a number of inguiries
from both inside and outside the Agency. The best method for
calculating the reasonable maximum exposure (RME)
concentration for different media has been subject to a
variety of interpretations and is considered an important area
where further guidance is needed.

Page 29 of the EPA Region I guidance document states that "Average
and maximum chemical concentrations (exposure point concentrations)
should be developed for each exposure pathway based on Site
sampling data or on modeling results." The baseline risk
assessment presents risks based on average and maximum chemical
concentrations, as required by the Region I guidance document.
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Je. Miscellaneous

COMMENT: One commenter suggested that the cleanup activity be
undertaken using EPA’s removal authority because this approach
would allow an immediate response to the spreading plume, as
opposed to waiting for EPA to identify and negotiate with PRPs or
obtain authority to use money from the Superfund Trust Fund.

EPA RESPONSE: EPA’s removal authority is used when a determination
is made that it is necessary to minimize or mitigate a release in
the short term. In this case, EPA has determined that it is more
appropriate to address the contaminated groundwater plume extending
from the Valley property on a permanent, long-term basis,
consistent with the definition of a remedial action.

COMMENT: One commenter states that well cluster DEQE-1 should have
been sampled instead of only DEQE 1-1.

EPA RESPONSE: Sampling of this cluster requires a special sampling
apparatus which was not readily available. EPA feels that there
were enough other wells available for sampling in the area for the
purpose of the investigation, and sampling this well was not
warranted.

COMMENTS RECEIVED PRIOR TO THE COMMENT PERIOD.

Other issues concerning the Groveland Wells Nos. 1 and 2 Superfund
Site that were raised prior to the public comment period are
summarized as follows:

A, Status of Cleanup at Other Contamination Sources

COMMENT 1: A citizen wanted to know what is happening to make A.
W. Chesterton and the Haverhill Landfill address the contamination
within their property boundaries.

EPA RESPONSE: Contamination at Chesterton appears to be confined
to its own property. It will be required to cleanup under another
law, the Resource Conservation and Recovery Act ("RCRA"), through
a corrective action permit. At the Haverhill Landfill, EPA will
address this site as a separate Superfund action.

COMMENT 2: A citizen wanted to know what Valley Manufactured
Products Company is doing to cleanup its site and how long will it
take.

EPA RESPONSE: Valley was issued an Administrative Order in
December 1990, effective February 4, 1991, to remediate the
unsaturated soil using a vapor extraction system. In the saturated
zone, Valley will extract groundwater, remove solvents with an air
stripper, then recirculate the treated water into the ground to
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assist in flushing remaining contaminants. They will also install
a granular activated carbon system downgradient of their property.
The Order requires that most of the contamination be removed within
5 years and the groundwater must meet drinking water standards in
10 years.

Valley agreed to comply with this Order, so it is expected that on-
site remediation should begin in the near future.

COMMENT 3: A resident wanted to know if the use of granular
activated carbon will simply transfer pollution from one medium to
another.

EPA RESPONSE: The carbon unit will adsorb the contaminants. After
the carbon is fully exhausted, it typically will be disposed of off
site at a special facility.

COMMENT 4: Is the Haverhill Landfill impacting the northern end
of the plume?

EPA RESPONSE: Only 3 or 4 wells were sampled in the area of the
Haverhill Landfill. Some metals and semi-volatiles were found but
information gathered to date does not appear to indicate that the
Landfill is a major TCE contaminant source.

COMMENT 5: If the Haverhill Landfill isn’t cleaned up, is it
likely that the area around Station No. 2 will be cleaned up?

EPA RESPONSE: Most of the contamination around Station No. 2 is
different from the type of contamination found at the Landfill.

B. Concerns about the Preferred Alternative

COMMENT 1: Will the extraction wells create a new hydrogeological
influence such that they will draw contaminated groundwater from
the Haverhill Landfill toward the existing plume?

EPA RESPONSE: That is an interesting question. You may want to
make it part of the official record through either oral or written
comment during the public comment pericd.

COMMENT 2: How will the locations of the extraction wells be
determined? Will EPA take anyone’s land by eminent domain?

EPA RESPONSE: The groundwater flow model used in the Supplemental
MOM FS determined preliminarily that six wells would be needed
based on capture zone definitions. It also defined conceptual
locations for the wells. Permission to drill these wells will be
obtained from land owners through access agreements similar to the
procedure used to drill wells during the Remedial Investigation.

COMMENT 3: Did EPA evaluate focusing its extraction well
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efforts in the plume where the contamination is highest, down near
Mill Pond?

EPA RESPONSE: The groundwater flow model suggested that one of the
extraction wells would be located near the Mill Pond area and that
it would have the highest pumping rate of the extraction wells.
Since the plume is moving, EPA also has to address its outlying
sections.

COMMENT 4: About how large an area would the proposed treatment
plant take up? How will EPA deal with aesthetics, noise, security,
property values and ownership issues?

EPA RESPONSE: EPA anticipates that the physical plant may require
about an acre. Underground piping would bring the extracted water
to the plant. EPA doesn’t have specifics yet but a likely location
for the plant is just east of Station No. 2, land that is owned by
the Town. A similar plant at a site in Maine was about the size of
a barn, 1is surrounded by a cyclone fence and no odor or noise
issues have been raised. The Commonwealth of Massachusetts has
found that cleaning up groundwater has increased property values.

COMMENT 5: Will EPA build a backup treatment system in case
something goes wrong?

EPA RESPONSE: No. Operation and maintenance costs are built into
the cost estimates. If something serious should go wrong, however,
the system would be shut down for repair.

C. Drinking Water Quality - the Public Supply

COMMENT 1: Several residents expressed concern about the safety of
the Town’s drinking water supply and asked what is a ’‘safe’ level
for TCE.

EPA RESPONSE: Groveland’s water supply is safe. The water is
tested guarterly. Station No. 3 is in another aquifer and Station
No. 1, which has a backup water treatment system, is not showing
any contamination. The Safe Drinking Water Act maximum contaminant
level for TCE is 5 parts per billion ("ppb").

COMMENT 2: One commenter stated that instead of spending all this
money, why not just dig another water supply well.

EPA RESPONSE: The commenter has stated that other potential well
locations had been studied throughout the Town but none have proven
suitable. There is, however, currently a safe, adequate supply of
potable water.

COMMENT 3: If EPA chooses Alternative 6, is it their intention
to let Station No. 2 come back in service at the end of 30 years?
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EPA RESPONSE: The purpose of the remediation is not to restore
Station No. 2 to service. 1Its goal is to cleanup the contaminated
groundwater. The Town itself, however, may chose to bring Station
No. 2 back into service in the future.

COMMENT 4: Shouldn’t Groveland have as its highest priority
protecting Station No. 1?

EPA RESPONSE: The Well Committee decided to decrease the pumping
rate at Station No. 1 to assure the plume would not be drawn to it.

D. Drinking Water Quality - Private Wells

COMMENT 1: Several residents who have property located over
the plume asked what EPA would do to help them.

EPA RESPONSE: OQuestionnaires were sent to 19 property owners whose
land overlies the contaminated plume to determine present and past
private well usage. If wells exist beyond those 19 properties, EPA

wants to know about them. Only one respondent indicated the
existence of a private well and that the water from the well was
not being consumed. EPA subsequently sampled the well and

determined that the TCE level was below drinking water standards.

E. Long-Term Public Health Implications

COMMENT 1: A resident expressed concern about the long-term
effects of having consumed public water prior to 1979, when the two
wells were closed becausas of contamination. He stated that

children born in 1979 (including one of his own) had an unusually
high incidence of learning disabilities.

EPA RESPONSE: There is no known relationship between ingestion of
TCE-contaminated water and learning disabilities.

COMMENT 2: This same resident related several cases of cancer and
cancer-related deaths for people 1living at both ends of Center
Street. He implied a cause/effect relationship between drinking
contaminated water over the years and their deaths.

EPA RESPONSE: Monitoring wells near Chesterton were sampled; no
excessive levels were found. Based on existing field data, the
plume’s source is downgradient of Center Street.

F. surface Water Contamination
COMMENT 1: One citizen wanted to know whether it was safe to

wade 1in the brooks and Creek.

EPA RESPONSE: There should be no adverse impact expected from this
activity.
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COMMENT 2: A resident asked if EPA could determine how long it
would take for the TCE plume to dissipate by measuring how quickly
it volatilizes through contact with surface water at Johnson Creek.

EPA RESPONSE: The only surface water location found to have high
volatile organic compound levels was at the Mill Pond treatment
system discharge point. 1In addition, a large portion of the plume
is well below the level of Johnson Creek. The natural dissipation
rate of the plume (or the time needed for contaminant
concentrations to fall below MCLs throughout the plume) is not just
a function of the rate that contaminants volatilize upon entering
Johnson Creek. Insufficient data exist to succeed in that type of
a study.

G. Liability

COMMENT 1: Several citizens wanted to know who is going to pay
for the cleanup.

EPA RESPONSE: EPA has completed its search for responsible
parties. They may be sent a ’special notice’ inviting them to
undertake the cleanup activities and reimburse the government for
past cleanup costs.

COMMENT 2: The $8.3 million cost EPA is proposing is high,
particularly when the Town of Groveland has a potable water supply.
Why not let the groundwater clean itself up? Who is going to pay
for this remedy? The Town of Groveland and its residents cannot
afford to foot the bill. Has EPA looked at a more economical and
practical alternative that features a low-maintenance option with
institutional controls?

EPA RESPONSE: Once the ROD is signed, EPA will begin negotiations
with those responsible for the contamination. If that fails, EPA
has two choices: it can institute a suit against those responsible
or it can use money from the trust fund to pay for the cleanup.
EPA must also include in its selection process protection of the
environment (not just the public) which is why natural attenuation
is not a viable option. Natural attenuation would take over 50
years.

COMMENT 3: The problems at this site have been known for over 10
years. Can’t Groveland be placed at the front of the line for Fund
money?

EPA RESPONSE: EPA will look to negotiations and enforcement before
seeking money from the Trust Fund since Region I must compete with
sites across the country to make a site a ‘Fund-lead’ site.

H. Timing of the Cleanup Schedule

COMMENT 1: Once the ROD is signed, when does actual work begin?
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EPA RESPONSE: EPA expects to complete negotiations with the PRPs
and begin design work in fiscal year 1992. So the earliest design
could start is 1 1/2 years from today and actual work could start
1 1/2 years after that.

I. The Plume

COMMENT 1: Where will the plume be by the time the actual cleanup
work begins?

EPA RESPONSE: Natural groundwater flow is about one foot per day.

COMMENT 2: 1Is the Mill Pond system not currently capturing the
entire plume?

EPA RESPONSE: No, it is not.

COMMENT 3: Won’t the concentrated area of the plume spread out as
it travels closer to the Merrimack River?

EPA RESPONSE: The concentrated area is expected to move
downgradient and lengthen and spread out as it moves.

COMMENT 4: Could water from the Merrimack River be used to
dilute the plume such that its concentrations fall below 5 ppm?

EPA RESPONSE: Reinjection could force the plume to move toward
Station No. 1.

COMMENT S5: What happened to the pollution at Station No. 1?

EPA RESPONSE: The pump test showed that the most likely source of
contamination was the plume coming from the Mill Pond area. Since
1979, among other things, hydraulic conditions have changed,
thereby altering the plume’s configuration.

COMMENT 6: Is 75 acres the area of the plume itself?

EPA RESPONSE: Yes, and 850 acres is the area of the entire NPL
Site.
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ATTACHMENT A

COMMUNITY RELATIONS ACTIVITIES AT THE

GROVELAND WELLS NOS.

1982

1983

January 1983

July 10, 1985

September 30, 1988

November 22, 1989

March 1991

March 22, 1991

April 3, 1991
July 1991

July 1, 1991

July 2, 1991

July 9, 1991

1 AND 2 SUPERFUND SITE

Groveland Wells Nos. 1 and 2 Site listed on
the National Priorities List.

EPA issued a Community Relations Plan.

EPA held a public meeting to discuss EPA’s
plans under Superfund.

EPA issued a press release announcing an
initial remedial measure ("IRM") that would
relieve the water emergency.

EPA announced that the source control Record
of Decision was available to the public.

EPA issued a press release that the
supplemental (RI/FS) would commence. Its focus
was on groundwater contamination on the Mill
Pond Area.

EPA issued a Fact Sheet on the RI results and
the Risk Assessment.

EPA issued a press release announcing a press
release on April 3 to discuss the results of
the Supplemental MOM RI and the Risk
Assessment.

EPA conducted a town meeting at the Groveland
Town Hall to discuss the results of the RI.
EPA issued the Proposed Plan.

EPA published a notice announcing the public
meeting and public hearing on the FS and the
Proposed Plan and the availability of the
Administrative Record.

EPA issued a press release announcing the
release of the Proposed Plan.

EPA held a Public Meeting At the Groveland

Town Hall to explain the FS and the Proposed
Plan and to answer questions.
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ATTACHMENT B

TRANSCRIPT OF THE JULY 31, 1991
INFORMAL PUBLIC HEARING



ENVIRONMENTAL PROTECTION AGENCY

SUPERFUND PROGRAM

* %k Kk sk ok Kk %k ok k Kk Kk Kk ko dk ok Kk k Kk ok ok Kk k %k ok ok k Kk Kk %k Kk %

IN RE:

GROVELAND WELLS NOS. 1 AND 2
GROVELAND, MASSACHUSETTS
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BEFORE:

JAY NAPARSTEK, Chairman,

Mass Department of Environmental
Protection, Branch Chief for Bureau
of Waste Site Management;

CHARLES TUTTLE, Geologist

Mass Department of Environmental
Protection;

ROBERT J. LEGER, Remedial Project
Manager, U.S. Environmental
Protection Agency

Groveland Town Hall

183 Main Street
Groveland, Massachusetts
Wednesday, July 31, 1991
7:33 p.m.

Marybeth Coldwell, RPR

.A. TOROSIAN & ASSOCIATES, INC.
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MR. NAPARSTEK: Okay. I think

we will get started now if that 1is
okay. Thank you all for coming

tonight. My name is Jay Naparstek.

I'm a Branch Chief with the Bureau of

Waste Site Cleanup for the Mass.

Department of Environmental Protection

and I’'1l1 be serving as a hearing
officer for tonight’s hearing on the
proposed plan for groundwater
contamination at the Groveland Wells
Site.

Let me introduce the other
members of the panel here tonight and
explain the agenda and the format for
tonight’s hearing. On my right here

Robert Leger and he is the Remedial

Project Manager with E.P.A. On my left

is Charles Tuttle and he is the Project

Manager for the Mass. Department of
Environmental Protection. Also here
tonight are Diane Ready, Public

Relations Coordinator, and Lisa West

M.A. TOROSIAN & ASSOCIATES, INC.
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E.P.A. held a public meeting here to
present the results of tﬁe Feasibility
Study which examined alternative ways
for the cleaning up of the groundwater
and then we presented E.P.A.'s
preferred approach, followed by a
gquestion and answer period.

Now, after I conclude these
introductory remarks, Bob Leger from
the E.P.A., will Jjust briefly recap the
proposed plan and then we will begin
the actual hearing.

The purpose of tonight's
hearing is to allow the public to
comment on the E.P.A.’'s proposed plan
for cleaning up the groundwater under
the second operable unit. We will be
transcribing the meeting and later
provide a printed transcript which will
become part the administrative record
which is used by E.P.A. to make a final
remedy decision.

In order to ensure accuracy in

the record, I ask that anyone who

M.A. TOROSIAN & ASSOCIATES, INC.
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wishes to make a statement, first fill
out one of the index cards that are
provided at the entrance with your
name, your address and your
affiliation, if you have any. 111
then call on you in the order in which
the cards are submitted. I must
reserve the right to limit the time
available to any one speaker to ten
minutes to ensure that everybody who
wishes to make a statement gets a
chance.

You should understand that
E.P.A. will not be responding to any
guestions tonight. mmzmcmn, you may
ask guestions as part of your statement
and a response will be included in the
Responsiveness Summary that E.P.A. will
prepare after the public comment period
closes.

The Responsiveness Summary will
then will be included in the Record of
Decision which the E.P.A. plans to

issue later this fall. In addition to

M.A. TOROSIAN & ASSOCIATES, INC.
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groundwater under Operable Unit 2.

MR. LEGER: Thanks, Jay. My
name is Bob Leger, the Remedial mm0umnn
Manager. I'm with the Environmental
Protection Agency in Boston and I’'1ll be
going over very briefly tonight some of
the material that we went over in the
beginning of July when we presented the
proposed plan to you for your
consideration.

My comments will be very brief
to give you people an opportunity to
present your opinion and your thoughts
and your considerations on our proposed
plan to clean up the pollution in the
groundwater in Groveland.

Very guickly, Groveland Wells
No. 1 and 2 Superfund Site consists of
approximately 850 acres located mostly
in the town of Groveland, bounded by
School Street, Salem Street, Washington
Street, Main Street and the Haverhill
landfill. Get your bearings. Statien

No. 1 (indicating), Station No. 2

M.A. TOROSIAN & ASSOCIATES, INC.
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being supplied from Station 3 and
Station 1. Station 2 has remained
closed since 1979.

The E.P.A. through funding came
and started investigating into the
contamination of the property and
subsequently identified three major
sources of pollution on this Site; the
Chesterton Company, the Valley
Manufactured Products Company and the
Haverhill Landfill.

The contamination of the
Chesterton property we discovered 1is
primarily confined to the property
boundary. The contamination of the
Chesterton property does not appear to
be related in any way to the
contamination that was discovered in
the Stations 1 and 2.

Haverhill landfill
contamination --

Let me back up a bit. The
Chesterton contamination is being dealt

with under the Resource Conservation

M.A. TCROSIAN & ASSOCIATES, INC.
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against no action.

The second alternative is
basically what we call institutional
controls. Prevent people through deed
restrictions to prevent them from
putting a well in the contaminated
groundwater area. Now, that wouldn't
clean up the groundwater but it would
provide some protection to the public.
They wouldn’t be able to drill a well
there.

And the remaining four
alternatives basically consider taking
the groundwater out and treating it by
some way and putting the water back in.
Taking the water out and treating it to
drinking water standards. Once you
take it out, you put it through some
sort of treatment so that when you put
it back in it 1is now safe to drink. We
looked at four different alternatives
to pump the water out.

No. 1 was to pump it out and to

send it to the Haverhill publicly owned

M.A. TOROSIAN & ASSOCIATES, INC.
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19

destroyed onsite.

So, we opted for that primarily
because the new Superfund law requires
that we look at the permanent treatment
and so we thought that would be in line
with the idea and the intent of the new
Superfund laws. The cost was also a
consideration. The particular costs
were one of the cheaper ones.

We looked at air stripping.

Air stripping and ultraviolet /oxidation
were the two cheaper. I'm not going to
say cheap because they were over a
million dollars. It fsn’t cheap but
they were two of the cheaper
alternatives that we looked at.

The alternative that the E.P.A.
is proposing will cost approximately
nine million dollars to clean up the
groundwater. It basically consists of
installing a network of groundwater
extraction wells to take the
groundwater out, to construct the

treatment facililties for special

M.&A. TOROSIAN & AS
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is discharged back to Johnson Creek.
The approximate location of the
wells so to give you an idea of where
the wells would be located
(indicating). This is very
preliminary, very preliminary. These
little circles over here represent
(indicating) the extraction wells. Six
of them. Most of the contamination
from the Valley is around this area
right here (indicating) so we want to
put a well over here. The wells have
been designed to extract all of the
contamination, all of the )
contamination. Basically we figure
around six wells would be needed to be
installed. Exact location of the wells
cr the exact location of the treatment
facilities, we are leaving that for a
later decision in what we call during
remedial design. We will be looking at
where is the best place to locate these
wells, where is the best place to

locate the treatment facility. Right

M.A. TOROSIAN & ASSCCIATES, 1InC.
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now we are very proximal to the
location of the treatment station.
Now, Station 2 that doesn’
where it is going to be put. For
that is a possible location. The

wells, as I said, is not absolute.

22

t say
now
The

location isn’t set in concrete. These

are preliminary locations of the wells.

The wells are to be installed and

capture the entire contaminant.

to

Basically our best statement

right now for a time of clean up is

approximately 30 years it will take to

clean up the groundwater to drinking

water standards. Right now that's

best estimate.

our

That’s all I really have to say

about E.P.A.’'s proposed alternatives.

We welcome guestions. I won'’'t be

responding to your gquestions. The

format is to ask guestions and your

questions will be responded to in

what

we call a Responsiveness Summary which

will be issued by the E.P.A. at a

M.A. TOROSIAN & ASSOCIATES, INC.

later
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your

have.

name and any affiliation

The first speaker that

Linda Loreth.

over

24

that you

I have 1is

MS. LORETH: Hi.

MR. NAPARSTEK: Hi.

MS. LORETH: Did you want me
there?

MR. NAPARSTEK: Anywhere that

you would like.

MS. LORETH: Okay.

Environmental Health and Safe

with A.W. Chesterton Company

name

is Linda Loreth. I'd 1li

I'm the
ty Manager
and my

ke to read

a written comment that we have.

Feasibility Study

region Superfund for

No.

1

"This is in regards ¢t

and 2, in Groveland,

Massachusetts of July of r91.

submitted within your 30-day

period" which has been extend

MR. NAPARSTEK: Which

extended.

M

A,

MS. LORETH: "You are

TOROSIAN & ASSOCIATES,

o your

regarding the E.P.A.

Groveland Wells,

This 1is

comment

ed.

has been

aware

INC.
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that Chesterton went to great lengths
and expense prior to the involvement of
the E.P.A. to assure the town and
itself that Chesterton was not the
source of the contamination of the
Groveland wells Nos. 1 and 2. Despite
that effort Chesterton continues to
receive adverse and inaccurate
publicity. Your proposed plan dated
July 1991 describes Chesterton Site as
(1) "likely" rather than "possible"
source of the contamination, (2) as one
of "several sources of contamination”
of the Groveland wells, and (3) not
"currently" contaminating the wells.
There is no evidence that we have ever
contaminated the wells. In fact, the
contaminants on Chesterton property are
distinctly different from the
contaminants associated with the
Groveland wells No. 1 and 2.

"Please comment on why the
E.P.A. as recently as July 2nd, '91 in

the E.P.A. Environmental News Press

M.A. TOROSIAN & ASSOCIATES, INC.
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Release refers to the A.W. Chesterton
Company as a "likely source of
contamination" in relation to the
closing of the Groveland wells No. 1
and 2; when (1) Chesterton has never
used or stored the well contaminant;
(2) the E.P.A. remedial investigation
determined that the contamination was
confined to Chesterton property
boundary; (3) the E.P.A. considered
Chesterton property as a separate
remedial unit; and (4) the E.P.A.'s
remediation is to treat Chesterton
separately under RCRA.

"1f you need clarification to
this request, please contact me at
(617) 438-7000 extension 2309." I thank
you for the opportunity to speak and 1
would like to offer you written copies.

MR. NAPARSTEK: Thank you,
Linda.

The second speaker that I have
submitted on a card is David Argyros.

MR. ARGYROS: My name is Dave

M.A. TOROSIAN & ASSOCIATES, INC.
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concluded that groundwater monitoring,
control pumping and limited well-head
treatment such as the current carbon
polishing and institutional controls
would be effective in assuring
continued safe drinking water supply
for the town.

Also, the fact that the
contaminant source has been discharging
into the vValley area for approximately
15 years and that if currently
continues to discharge into that area
and that the natural migration of that
plume is along the brook and towards
the river and also given that there 1is
a high rate of transitivity in the
sandy soils, 1 would also like to point
out that the majority of the
contaminants within that entire
contaminated 75 acre plume, more than
80 percent of that entire
contamination, is confined to a
relatively small area near the Valley

site, that area is rcughly 1,/20th or

M.A. TOROSIAN & ASSOCIATES, INC.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

29

five percent of the total volume of the
plume contains 80 percent of the
contamination where those
concentrations near the Valley site are
approximately one thousand times higher
than the majority of the plume.
Considering now several facts;
one that the cost of treatment, cost of
the treatment plant are proportional to
the volume of water that you are going
to capture and treat; also that the
disruption to the town'’s people and the
town itself from extraction wells,
piping systms, pumps, tanks, etc., that
is also proportional to the volume of
water that you are going to be pumping
and treating. However, the contaminant
reduction and removal and destruction
of contaminants is not proportional to
the volume of water as nearly as much
as it is proportional to the'
concentrations of the contaminated
water that you are pumping out and that

is if you pump out at a small quantity
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of groundwater contaminated at a
thousand parts per billion, you will
get much more treatment than a greater
gquantity of water at five parts per
billion.

For these reasons, it
should be concluded that for maximum
efficiency, cost effectiveness, and a
minimum disruption to the town
treatment efforts themselves should be
focused at eliminating the source area
where 80 percent of the conéamination
is concentrated and that is five
percent of the area and volume.

If you were to do this,lif you
were to focus your efforts not on the
entire size of the plume but on that
five percent area where if is
concentrated, you could roughly reduce
your treatment plant in the vicinity of
1/10th the proposed size and also
reduce your costs from eight million
dollars down to a much smaller and

reasonable level. You won't be

M.A. TOROSIAN & ASSOCCIATES, INC.
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treating the entire 360 million gallons
contaminated water. You would be
treating roughly 18 million gallons, 12
million gallons of highly contaminated
water.

Also, because of the smaller
size of the system needed to treat that
higher contaminated but smaller volume,
it may be more practical to use a
different type treatment method such as
air stripping alone with the carbon
capture. It might be even possib}e to
use the air stripper that was once at
No. 1 when the levels were higher
there.

In summary, to summarize my
comments to E.P.A.'s proposal, it is
that in your proposed cleanup plan, you
evaluated several widely different
alternatives from do nothing
alternative to alternatives which
involved complete plume extraction.,
There was no evaluation of an

alternative that was 1n between which

M.A. TOROSIAN & ASSOCIATES, INC.
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Valley would dissipate the less
concentrated but larger size of that
plume probably well within the time
that it would take you to treat the
highly cogcentrated portion. In that
majority, that large size plume, the 95
percent that is less contaminated,
there may only be 120 gallons of the
solvent or in the order of 800 pounds
of material that would actually not be
captured and would be left to naturally
decrease.

That summarizes my comment in
relation to the town’s system itself or
the proposed treatment itself. It is
to evaluate a practical alternative
somewhere in between do nothing and
clean up the entire 360 million gallon
plume.

My second comment, again, as a
taxpayer, who may some day foot part cof
the bill for this project involves just
briefly looking through the costs of

the sample program outlined in the

M.A. TOROSIAN & ASSOCIATES, INC.
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report and the numbers were sort of
shocking, sugprising to me. For
example, in alternative No. 2, it
indicates eight groundwater samples for
the sampling. . For the cost of sampling
itself, the eight samples four times a
year, the cost was $8,000 based upon 24
man hours per sampling, plus travel,
living and the shipping expenses. The
analysis of those, there would be 40
samples a year would be $20,000 and the
reporting, 20 man hours to produce a
report, plus other direct costs was
approximately 4,000 a year roughly
looking at $32,000 a year to pull eight
groundwater samples four times a day
and produce a report. It may be more
cost effective rather than E.P.A.
sending somebody out and putting them
in the hotel to take the samples to
contract with a private agency, private
testing lab with the E.P.A., o2
certified E.P.A. lab and simply putting

them cn a rotating scheduling to pull

M.A. TOROSIAN & ASSOCIATES, INC.
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samples and produce a report. The cost
should be approximately half or to a
quarter the costs contai?ed in the
report.

So that summarizes my second
comment. Again, cost associated one.
Simply look at the cost of private
contracting pulling the samples.
Should be significantly less. Thank
you very much.

MR. NAPARSTEK: Thank you,

Mr. Argyros. Okay.

Those are the only two people
that have submitted cards. Are there
any other speakers that would like to
submit a comment at this time?

Okay. Well, if there are no
others that would like to make a
statement, I’ll close the hearing. Let
me just remind you again that the
deadline to submit written comments 1is
September 9th. All comments must be

postmarked or hand-delivered to the

E.P.A. at that time. I thank you for

M.A. TOROSIAN & ASSOCIATES, 1INC.
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