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Executive Summary

The remedy for the Auburn Road Landfill Superfund Site (the Site) in Londonderry, New
Hampshire, as documented in the various decision documents, included installing a public water
supply line, capping of three waste disposal areas, establishing institutional controls, and
performing monitored natural attenuation on contaminated groundwater. The Site achieved
construction completion with signing of the Preliminary Close-Out Report on 3 April 1998. The
trigger for this Five-Year Review was the actual start of construction of the water line in April
1987.

The assessment of this Five-Year Review found that the potentially responsible parties
constructed the remedy in accordance with the requirements of the 1986, 1989 and 1996 Records
of Decision. Within this Five-Year Review, the EPA found that the remedy associated with the
water supply line was protective of human health. The EPA found that capping of the three
disposal areas to prevent direct contact with wastes and reduce flushing of contaminants through
the landfill wastes is also protective of human health and the environment. The EPA determined
that the groundwater remedy, monitored natural attenuation, was protective of human health and
the environment in the short-term because no current risks are present at the Site in either
groundwater, surface water and/or sediments. However, the EPA believes that for the
groundwater remedy to be protective in the long-term and to achieve the new Maximum
Contaminant Level (MCL) for arsenic of 10 parts per billion, groundwater institutional controls
must be established and enforced throughout the groundwater plume on-Site and off-Site.
Additionally, the long-term monitoring program needs to be modified to better assess water
levels and geochemical conditions in the aquifer, previous modeling efforts need to be updated to
determine a more accurate estimate of cleanup times, and the potential vapor intrusion pathway
must be evaluated.
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Five-Year Review Summary Form

SITE IDENTIFICATION

Site name (from WasteLAN): Auburn Road Landfill
EPA ID (from WasteLAN): NHD980524086

Region: | State: NH City/County: Town of Londonderry/Rockingham County

NPL status: M Final [ Deleted [ Other (specify)
Remediation status (choose all that apply): [0 Under Construction M Operating M Complete
Multiple OUs?* M YES (3) O NO | Construction completion date: 4/3/1998

Has site been iut into reuse? O YES MNO

Lead agency: M EPA [ State [ Tribe [ Other Federal Agency
Author name: Mr. Byron Mah

Author title: Remedial Project Manager | Author affiliation: U.S. EPA Region |
Review period:* 7/03/2007 to 9/28/2007

Date(s) of site inspection: 7/31/2007

Type of review:

M Post-SARA [0 Pre-SARA O NPL-Removal only
O Non-NPL Remedial Action Site [ NPL State/Tribe-lead
[0 Regional Discretion

Review number: 01 (first) O 2 (second) O 3 (third) M Other (specify) _4 (fourth)

Triggering action:
O Actual RA Onsite Construction at OU # M Actual RA Start at OU# 1 (water-line installation)

[J Construction Completion [ Previous Five-Year Review Report
[0 Other (specify)

Triggering action date (from WasteLAN): 4/15/1987

Due date (five years after triggering action date): 9/24/2007

* [*OU” refers to operable unit.]
** [Review period should correspond to the actual start and end dates of the Five-Year Review in WasteLAN.]
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Five-Year Review Summary Form, cont’d.
Issues:

The primary contaminant of concern at the Site, arsenic, currently has an interim cleanup level of 50 parts per
billion. Recent regulatory changes lowered the MCL for arsenic from 50 to 10 parts per billion. The remedy has
not yet attained the 50 ppb interim cleanup level in off-Site groundwater by the 2001 date specified in the 1996
AROD. A preliminary technical assessment indicated that cleanup times at the Site will be greater than anticipated.

As such the following issues were identified in this Five Year Review Report:

1) Timeframe to reach cleanup levels requires updating;

2) Groundwater Institutional Controls are not in-place yet;

3) Potential VOC vapor intrusion pathway requires assessment;

4) Damaged fencing around landfill caps;

5) Assess arsenic-iron hydroxide stability in sediments; and

6) Current arsenic MCL changed from 50 ppb to 10 ppb; trans 1,2-dichloroethylene cleanup level incorrect.

Recommendations and Follow-up Actions:
The following recommendations and follow-up actions were identified in this Five Year Review Report:

1) Update groundwater and solute transport modeling with additional field data and analysis to determine more
accurate cleanup times;

2) Obtain approval of revised GMZ Permit from NHDES;

3) Evaluate potential VOC vapor intrusion pathway;

4) Repair fencing and continue maintenance of the landfill caps, fencing, and drainage swales;

5) Follow up on University of Connecticut arsenic study of Cohas Brook sediments; and

6) Prepare ESD for arsenic and trans 1,2-dichloroethylene cleanup level changes.

Protectiveness Statement(s):
All immediate threats at the Site have been addressed.

A public water supply line, implemented as Operable Unit 1 (OU1) in accordance with the 1986 ROD, provides
drinking water to residences in the affected area and is protective of human health. The water supply from the
Manchester, New Hampshire Water Works was installed in 1987.

The source control remedy, Operable Unit 3 (OU3), which includes the three (3) landfill caps, encapsulates
contaminated materials at the Site; thereby preventing direct contact with these materials. The landfill caps also
reduce flushing of contaminants from the landfill wastes. Based on observations made during the July 2007 Site
inspection, OU3 is protective of human health and the environment since ongoing operation, maintenance and
monitoring will ensure that the source control remedy is functioning properly.

The management of migration remedy, Operable Unit 2 (OU2), relies on the three landfill caps to function properly
together with abiotic natural attenuation mechanisms to reduce the concentration of contaminants (primarily arsenic)
in groundwater. EPA’s analysis of Site data and conditions at the Site indicate that the remedy under OU2,
monitored natural attenuation, is protective in the short-term because no current risks are present at the Site in either
groundwater, surface water or sediment. However, in order to be protective in the long-term, a number of follow-up
actions are recommended. These actions include, but are not limited to: installation of replacement monitoring
wells; additional geochemical analyses during LTEMP; updated, more accurate groundwater modeling; and
implementation of institutional controls.

Long-Term Protectiveness Statement(s):

Overall, the remedial actions at the Site are protective in the short-term, but follow-up actions at OU2 are required in
order for all remedial actions to be protective in the long-term.

Five-Year Review Report - 2
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Five-Year Review Report

l. Introduction

The purpose of a five-year review is to determine whether a remedy at a Superfund site is
protective of human health and the environment. The methods, findings, and conclusions of a
review are documented in a Five-Year Review report. In addition, Five-Year Review reports
identify issues, if any, and recommend action(s) necessary to address them.

This review is required by statute. The U.S. Environmental Protection Agency (EPA)-Region I is
preparing this Five-Year Review pursuant to the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) and the National Oil and Hazardous Substances
Pollution Contingency Plan (NCP). CERCLA Section 121(c) as amended states:

If the President selects a remedial action that results in any hazardous substances,
pollutants, or contaminants remaining at the site, the President shall review such
remedial action no less often than each five years after the initiation of such remedial
action to assure that human health and the environment are being protected by the
remedial action being implemented. In addition, if upon such review it is the judgment
of the President that action is appropriate at such site in accordance with section
[104] or [106], the President shall take or require such action. The President shall
report to the Congress a list of facilities for which such review is required, the results
of all such reviews, and any actions taken as a result of such reviews.

The Agency interpreted this requirement further in the National Contingency Plan (NCP);
40 CFR 8300.430(f)(4)(ii) states:

If a remedial action is selected that results in hazardous substances, pollutants, or
contaminants remaining at the site above levels that allow for unlimited use and
unrestricted exposure, the lead agency shall review such action no less often than every
five years after the initiation of the selected remedial action.

The EPA Region | has conducted a five-year review of the remedial actions implemented at the
Auburn Road Landfill Superfund Site (the Site) in Londonderry, Rockingham County, New
Hampshire (Figures 1la and 1b). This review was conducted for the entire Site from September
2002 through September 2007. This report documents the results of the review. Weston
Solutions, Inc. (WESTON), under contract as consultants to the Auburn Road Performing Parties
Group (ARPPG), has provided technical input and summary analysis of the data evaluated for
this Five-Year Review Report.

This is the fourth Five-Year Review Report for the Site. The triggering action for this statutory
review is the initiation of the Operable Unit 1 (OU1) remedial action on April 15, 1987, as
shown in EPA’s WasteLAN database. This five-year review is required due to the fact that
hazardous substances, pollutants, or contaminants remain at the Site above levels that allow for
unlimited use and unrestricted exposure. Specifically, following construction of the landfill caps,
wastes remain on-site and groundwater is currently contaminated.

Five-Year Review Report - 3
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Figure la: Site Location Map (with proposed GMZ boundary).
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I. Site Chronology

Table 1 below summarizes the chronology of the events at the Site.

Table 1: Auburn Road Landfill
Londonderry, New Hampshire
Chronology of Site Events

Date Event
Up to 1965 Sand and gravel operation.
1965 — 1980 Operated as a municipal solid waste landfill accepting all wastes. Disposal

activities cease and landfill shutdown in 1980.

8 September 1983

Site listed on National Priorities List (NPL), ranking 383 out of 416 sites
nationally.

1985 - 1986

Remedial Investigation found buried drums containing hazardous material.

Spring 1986

EPA excavated and removed approximately 1,900 drums from the Site.

17 September 1986

EPA signed Record of Decision (ROD) for construction of a public water supply
line.

18 February 1987

EPA issued the Town of Londonderry an Administrative Order to install a
municipal water supply line to residents potentially affected by Site
contamination.

November 1987

Public water supply line constructed by the Town of Londonderry. Potentially
affected residents along portions of Auburn Road (including Whispering Pines
Pond Mobile Home Park), Longwood Avenue, and Shady Lane served by
public water line.

1988

EPA removed 316 additional drums from the Site.

29 September 1989

Following additional investigations, EPA signed a second ROD that directed the
construction of caps over three disposal areas as well as the design and
construction of a pump and treat groundwater remedy.

31 August 1990

A group of Potentially Responsible Parties (PRPs) were issued an
Administrative Order to perform the remedies selected in the 29 September
1989 ROD.

30 September 1992

First Five-Year Review. The EPA found the installation of a public water
supply line to residents near the Site (along portions of Auburn Road (including
Whispering Pines Pond Mobile Home Park), Longwood Avenue, and Shady
Lane) to be protective of human health and the environment (EPA, 1992).

24 July 1996

Remedial Action Completion Report signed by EPA. The Town of Londonderry
completed the three landfill cap construction activities and drainage
improvements.

Five-Year Review Report - 6
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Table 1: Auburn Road Landfill
Londonderry, New Hampshire
Chronology of Site Events

Date

Event

19 December 1996

EPA signed an Amended ROD (AROD). The AROD, based on investigations
over the previous five years and then-current Site conditions, chose not to
implement the pump and treat groundwater remedy but rather utilize an
alternative remedy of monitored natural attenuation (MNA) for the groundwater
contamination.

29 September 1997

EPA issued second Five-Year Review. The EPA found the public water supply
line and three landfill caps constructed at the Site to be protective of human
health and the environment (EPA, 1997).

22 November 1999

EPA signed a Consent Decree with PRP groups for monitoring groundwater,
surface water, and sediments. The agreement also bound the PRPs to
performing an active groundwater remedial action, if necessary.

February 2000

First annual report submitted for the Long-Term Environmental Monitoring
Program (LTEMP). Subsequently, reports have been submitted annually from
2000 to 2006 (SME, 2000; WESTON, 2001 through 2006a and 2007).

24 March 2000

Natural Attenuation Remedy Project Operations Plan (NARPOP) for the
LTEMP completed (WESTON, 2000).

24 September 2002

EPA issued third Five-Year Review. The EPA found that the public water
supply line and the capping of the three disposal areas to be protective of human
health and the environment. The EPA determined that the MNA groundwater
remedy was protective of human health and the environment in the short-term.
The EPA believed that for the groundwater remedy to be protective in long-
term, it would be necessary to increase hydraulic and contaminant monitoring in
groundwater and surface water and increase maintenance of drainage structures
near the landfills (EPA, 2002).

29 September 2006

Field Sampling Plan and a Quality Assurance Project Plan completed to
address additional tasks associated with the Fall 2006 LTEMP sampling,
including installation of two additional well couplets at downgradient locations
outside of the proposed GMZ boundary (WESTON, 2006).

2 March 2007

Draft updated Site Conceptual Model submitted with LTEMP 2006 Annual
Report (WESTON, 2007).

15 May 2007 Groundwater Management Zone (GMZ) Permit Application submitted to
NHDES.

15 August 2007 Revised Groundwater Management Zone (GMZ) Permit Application submitted
to NHDES per comments received on 24 July 2007.

September 2007 EPA issued this fourth Five-Year Review.

Five-Year Review Report - 7
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[ll.  Background

The Auburn Road Landfill Superfund Site (the “Site”) is located in the Town of Londonderry,
Rockingham County, New Hampshire. The 200-acre property is owned by the Town of
Londonderry, and is bordered by Auburn Road and residences to the west, Old Derry Road and
residences to the south, an unnamed stream and wetland areas to the east, and Whispering Pines
Pond and a mobile home park to the north (see Figure 1b).

Geology

The Site is underlain by glacial overburden which overlies the bedrock. The glacial deposits are
predominantly thick outwash deposits which overlie a discontinuous basal till unit. The outwash
deposits are predominantly well-graded sand and gravel which range in thickness from 0 feet (ft)
in the southern portion of the Site (i.e., south of the landfills); and generally thicken northward
where they are approximately 75 ft thick north of the Site in the vicinity of Whispering Pines
Pond. Where present, the discontinuous till is up to 20 ft thick and consists of sand, gravel, silt,
and clay mixtures.

Locally, bedrock underlying the Site consists of an un-named member of the Berwick Formation
which is similar in composition but contains more calc-silicate (up to 15%) than the remainder of
the Formation (Lyons et al., 1997). A thin band of the late Devonian two-mica granite (part of
the New Hampshire Plutonic Suite) trending northeast-southwest is encountered in the southern
portion of the Site and is similar to the Concord Granite (Lyons et al., 1997). Bedrock
classifications from four bedrock core logs (B 301A, B 302A, B 303A, B 304A) retrieved in
1992, indicate that the Site is underlain by gneiss, pegmatite, quartzite, schist, breccia, and
mylonite [Sevee and Maher Engineers, Inc. (SME), 1994]. Based on depth to bedrock data
collected during monitoring well installation, bedrock topography generally slopes to the
northwest. The bedrock elevation contour plan developed from this data is shown in Figure 2.

Hydrogeology

Groundwater at the Site occurs in two hydrogeologic units: the overburden and the bedrock
aquifers. The overburden aquifer consists of the saturated portions of the outwash and
discontinuous till units. Groundwater flow within the overburden aquifer is consistently towards
the north and northwest (see Figure 3a) (WESTON, 2007). Overburden groundwater discharges
to the Whispering Pines Pond; however, a component of overburden groundwater from the Site
discharges north of the Whispering Pines Pond to Cohas Brook. Hydraulic conductivities within
wells in both the outwash deposits and the till vary from approximately 0.1 to 140 ft per day
(SME, 1994; WESTON, 2007).

Groundwater flow within the bedrock aquifer is consistently towards the north and northwest
(see Figure 3b) (WESTON, 2007). Based on historical data since 2000, the average spring and
fall horizontal hydraulic gradients are 0.0087 and 0.0077 ft/ft, respectively. The average bedrock
horizontal hydraulic gradient for all available data collected between June 2000 and October
2006 is 0.0082 ft/ft (SME, 1994; WESTON, 2007).

Five-Year Review Report - 8
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The results of slug tests conducted in four bedrock wells indicate the hydraulic conductivity
values for the bedrock range from 6.00E-06 cm/sec to 2.50E-03 cm/sec with a geometric mean
hydraulic conductivity of 2.32E-04 cm/sec. These hydraulic conductivity values are typical for
fractured metamorphic rock aquifers (SME, 1994). Reportedly, abandoned and in use bedrock
residential drinking water wells west of the Site have low yields and depths on the order of 600
feet below ground surface (bgs) are required to generate a usable water supply. A hydrogeologic
cross-section map and hydrogeologic cross-section A-A’ and B-B’ are provided as Figures 4a,
4b, and 4c, respectively (WESTON, 2007).

Horizontal and vertical hydraulic gradients were determined across the Site based on data
collected during the additional hydrogeologic investigation conducted in Fall 2006. The 2006
data indicates that a downward vertical hydraulic gradient from the overburden to bedrock
aquifer is more likely at the Site and is more common in the Fall than the Spring. The average
downward vertical hydraulic gradients (-0.035 ft/ft) were approximately four times larger than
the average upward hydraulic gradients (0.008 ft/ft) (WESTON, 2007). In addition to observed
temporal variations, the 2006 data collected from the MW-102A/MW-102B, MW-302A/MW-
302BR, and MW-303A/MW-303B couplets demonstrate the vertical hydraulic gradients between
the overburden and bedrock aquifers is variable over relatively short distances.

Surface Water Hydrology

Surface water runoff from the landfills generally flows radially off the landfill caps. Runoff from
the vicinity of the Town Dump and Tire Pile landfills is collected along constructed drainage
swales directing runoff flow northward toward Whispering Pines Pond. Surface water runoff
across the remainder of the Site (including the Solid Waste Landfill) generally flows north
toward Whispering Pines Pond and to the east toward an unnamed stream. The unnamed stream
flows north along the eastern Site property line and discharges into Whispering Pines Pond. The
Pond discharges to Cohas Brook which flows north along Auburn Road.

The 2002 Five-Year Review noted that what appeared to be a series of beaver dams were causing
Whispering Pines Pond water levels to be higher than normal. These beaver dams were not
observed during the July 2007 Site Inspection and the drainage at the outlet of Whispering Pines
Pond has improved, leading to lower pond surface water levels.
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Figure 4a: Hydrogeologic cross-section location map (A-A’ is south to north profile across the site; B-B’ is west to east profile across the site).
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Figure 4b: Hydrogeologic cross-section A-A’ (south to north profile).
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Figure 4c: Hydrogeologic cross-section B-B’ (west to east profile).
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Site Conditions/Land and Resource Use

Although the Site property consists of approximately 200 acres, the three disposal areas occupy
only approximately 12 acres and are each approximately 4 acres in size. The disposal areas
received a mix of domestic wastes and various hazardous wastes beginning in 1965 until the
landfills were closed in 1980. The northernmost of the three disposal areas is the “Old Town
Dump”, which is the oldest of the disposal areas and has an approximate refuse thickness of 8 to
15 ft. The “Tire Pile” area is slightly larger than the “Old Town Dump”, and has an approximate
thickness of 10 to 20 ft. The “Solid Waste Landfill” has an approximate thickness of 8 to 10 ft
(EPA, 1996a). Formerly, a septage disposal area existed to the north of the solid waste dump
area; however, the Town excavated that area and disposed of it in the solid waste area in 1993
(see Figure 1b).

The disposal areas currently have a top cover consisting of a modified Resource Conservation
and Recovery Act (RCRA)-type C cap, roughly 4 feet (ft) thick with a geotextile impermeable
membrane, clay liner, and a vegetated (grass) cap. Each disposal area is also completely fenced
on all sides.

Prior to 1987, all of the local residents used groundwater as a drinking water source. In 1987 the
Town of Londonderry extended a public water supply line to potentially affected groundwater
users in the area along portions of Auburn Road (including Whispering Pines Pond Mobile
Home Park), Longwood Avenue, and Shady Lane. There are no known private wells within 0.25
mile of the contaminant plume. EPA and the State have mandated that institutional controls be
put in place to preclude the use of contaminated groundwater from the Site until the groundwater
is restored to drinking water standards.

The Site is currently vacant. The Town has recently allowed/negotiated a tenant (model airplane
club) to utilize a portion of the Site for passive recreation activities. This passive use of a portion
of the Site will not compromise the selected remedy or adversely affect the short- or long-term
protectiveness of the remedy.
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History of Contamination/Initial Response Actions

From 1965 to 1980, the Site operated as a municipal landfill. In August 1979, an investigation
by the State of New Hampshire substantiated suspicions that industrial wastes were being
accepted for disposal at the Site. The State then ordered that no more drums be accepted for
disposal at the Site. Following that order, the EPA began investigations into conditions in
groundwater and surface waters surrounding the Site. Contaminants uncovered during EPA and
State of New Hampshire investigations included various classes of compounds such as PCBs,
SVOCs, VOCs, and metal contaminants.

In 1982, based on preliminary assessment investigations, EPA proposed the Site for listing on the
National Priorities List (NPL). The Site was included on the NPL in 1983.

In May and June of 1986, EPA conducted test pit investigations and removed 1,900 drums,
primarily in the Town Dump area, from the Site. In July 1986, an endangerment assessment of
the Site was completed, and a Record of Decision (ROD) for OU1 (waterline) was signed in
September 1986.

In 1987, EPA issued an Administrative Order to the Town of Londonderry to connect potentially
affected homes to a public water supply line and to fence the property to restrict access. In 1988,
EPA removed an additional 316 drums from the Town Dump.

A second ROD for OU2 and OU3 (groundwater and landfill caps, respectively) was signed in
September 1989. In 1990, EPA issued a second Administrative Order that directed the Town of
Londonderry to cap the three disposal areas and perform other related landfill cap maintenance
and monitoring tasks. The 1990 Administrative Order also directed a separate group of PRPs to
begin design and construction of a groundwater pump and treat remedy.

Based on investigations over the previous five years and then-current Site conditions, in 1996,
EPA issued an Amended ROD (AROD) outlining the decision not to implement the pump and
treat groundwater remedy and to utilize an alternative remedy of monitored natural attenuation
(MNA) for restoration of the groundwater. The 1996 AROD acknowledged the overall decline in
VVOC contaminants at the Site, relieving the PRPs from having to build the original groundwater
remedy; however, a provision was retained for performing a contingency groundwater remedy
under specific circumstances. The PRPs and the Town agreed to the provisions in the 1996
AROD in the 1999 Consent Decree.
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Basis for Taking Action

Contaminants at the Site have included semi-volatile organic compounds (SVOCs) and poly-
chlorinated biphenyls (PCBs) in drums and soils, and VOCs as well as metals in groundwater.
The EPA’s, State’s, and Town of Londonderry’s response actions at the Site have either removed
or encapsulated contaminants in the soils. The EPA established the following interim clean up
levels for groundwater in a 1989 Record of Decision (ROD) and retained these clean up levels in
the 1996 Amended ROD:

Table 2:
Interim Cleanup Levels set in the 1989 Record of Decision and retained in 1996 Amended ROD

Contaminant of Concern || Cleanup Level (parts per billion)
Inorganic compounds
Arsenic MCL of 50 (10 effective as of 22 February 2002)+
Lead MCL of 50 (Action Level of 15)
Volatile Organic Compounds
Vinyl chloride MCL of 2
trans 1,2 dichloroethylene MCL of 70*
2-Butanone Health Advisory of 172
Trichloroethene MCL of 5
Tetrachloroethene MCL of 5
Toluene MCL of 1,000
Benzene MCL of 5
Notes:
MCL = Maximum Contaminant Level
+ = The change in the MCL for arsenic from 50 ppb to 10 ppb will require that a decision document be
published in the near future to address this change in the interim cleanup level for the Site.
* = The interim clean up level of 70 parts per billion for trans 1,2 dichloroethylene (as stated in 1996 Amended

Record of Decision) is not consistent with the MCL for this compound (100 parts per billion) and a decision
document will be published in the near future to address and correct this interim cleanup level for the Site.

The arsenic contamination plume at the Site from the 1999 Consent Decree, Appendix A, is
shown in Figure 5. The arsenic plume is from data representing Site conditions in 1995 (EPA,
1996a). No distinction between the overburden and bedrock contaminant plume was made at
that time.
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Figure 5: Figure from 2002 Five-Year Review showing arsenic plume based on 1999 Consent Decree.

Five-Year Review Report - 19




Auburn Road Landfill Superfund Site
DRAFT Fourth Five-Year Review September 2007

IV. Remedial Actions

Remedy Selection

Three Records of Decision (ROD) have been recorded for this Site. Following additional
investigation at the Site by EPA and its contractors in 1986, the first ROD was completed on
17 September 1986 (EPA, 1986), that directed the installation of a 9,000-foot (ft) municipal
waterline to supply drinking water to the residents surrounding the landfill. The remedial action
objective was to eliminate the potential for abutting residents to drink groundwater contaminated
from the Site.

After the Town installed the waterline in 1987, and EPA had removed over 2,000 drums of
hazardous wastes from the Site between 1986 and 1988, EPA believed that conditions had
changed sufficiently to re-evaluate the Site. Based on the additional investigations, EPA signed
a 29 September 1989 ROD that directed the construction of a groundwater treatment plant to
remove metals and VOCs from groundwater, and caps over three disposal areas to prevent direct
contact with wastes and reduce flushing of contaminants through the landfill wastes. On 31
August 1990, EPA issued an Administrative Order to two groups of potentially responsible
parties (PRPs) to perform the remedies outlined in the 1989 ROD (EPA, 1989). The
Administrative Order directed the Town to perform the Source Control component of the
remedy, which was to cap the three landfills and perform drainage improvements to minimize
the contact of groundwater with waste materials in the landfills. The landfills were subsequently
capped with modified Resource Conservation and Recovery Act (RCRA)-type C caps by the
Town in 1994,

The second half of the Administrative Order directed a group of PRPs, known as the Auburn
Road Management of Migration PRP Group, to design and build a groundwater treatment plant.
In 1991, the PRPs began pre-design investigations in order to build the groundwater extraction
and treatment facility; however, groundwater data from the pre-design investigations caused
EPA to reconsider the necessity for constructing the groundwater pump and treat system. Based
on the observations of declining concentrations and the belief, based on groundwater modeling at
the time, that capping the landfills would eventually halt the groundwater contamination, the
EPA issued an Amended ROD in 1996. The 1996 AROD determined that no active groundwater
remedy would be implemented except as a contingency and that institutional controls over the
use of groundwater would be established throughout the area of contamination.

More specifically, the selected remedy in the 1996 AROD included the following components
(EPA, 19963):

1. Natural Attenuation of Contaminated Groundwater.
2. Establishment of a Groundwater Management Zone (“GMZ...”).
3. Implementation of Long Term Monitoring Plan. If the monitoring program detects
significant events, additional investigation will be performed. Significant events are:
a. Groundwater contamination by the Site moves northward, in either the bedrock or
overburden aquifers from Cohas Brook.
b. A violation of the surface water standards contained in New Hampshire’s Surface
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Water Quality Regulations, Env-Ws 430-438 for the compounds with cleanup levels

listed in the AROD and the 1989 ROD in either Whispering Pines Pond or Cohas

Brook. The specific cases that are significant events are:

1. Surface water quality violations occur if arsenic concentrations in Cohas Brook or
Whispering Pines Pond are significantly elevated over the up-gradient samples or
if arsenic concentrations exceed the standards contained in Env-Ws 430-438.

2. Surface water quality standards for VOCs are exceeded.

3. Ifarsenic contaminated sediments are found to be toxic to aquatic life.

4. Maintenance of Existing Site Controls (cap and drainage system).
5. Establishment of Institutional Controls.
6. Five Year Reviews.

Remedy Implementation

The Town completed construction of the waterline (OU1) in 1987 and three landfill caps (OU3)
in 1994. Since that time the Town has performed air monitoring and other maintenance activities
to protect the integrity of the cap and all other associated remedy components.

According to Mr. John Trottier, Assistant Director of Public Works and Engineering for the
Town of Londonderry, SEA Consultants, Inc. (SEA) of Concord, New Hampshire performs bi-
annual visual inspections of the Site. SEA is also in charge of the gas monitoring and settlement
monitoring at the three landfills. Upon completion of the visual inspection by SEA, a report is
submitted to Mr. Trottier outlining maintenance that is recommended at the Site (i.e., cleaning
out of drainage swales, repairs to damaged fencing or gates, etc.). Mr. Trottier then assembles a
crew to complete the maintenance outlined in the SEA report.

Mr. Trottier indicated that the landfills are mowed twice a year in accordance with the Site
Operations and Maintenance (O&M) Plan. Primary rodent control involves the occasional
trapping of beavers; no spraying of pesticides or herbicides is conducted at the Site. In addition,
Mr. Trottier visits the Site approximately once per month to personally perform visual
inspections and assess any potential maintenance needs. Current site conditions were observed
during a 31 July 2007 Site Inspection by EPA and NHDES and they are discussed further in
Section V and Appendices B and C.

With respect to groundwater (OU2), the 1996 AROD held that lowering the water table through
capping would help reduce the flushing of contamination into the groundwater at the Site. Since
the issuance of the 1996 AROD, a group of responsible parties has been monitoring the
environment surrounding the Site. A Long-Term Environmental Monitoring Program (LTEMP),
including the submission of annual reports, has been in place since 1999. Monitoring consists of
groundwater, surface water, and sediment samples taken at and near the landfills and Cohas
Brook. A summary table of LTEMP sampling locations and analytical parameters is included in
Appendix D, Technical Assessment Summary, Table 7.
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The plume is well delineated and delineation has been further refined by two new monitoring
well couplets (MW-207A/207B and MW-210A/B) installed outside the proposed GMZ boundary
in 2006 which were non-detect (< 10 ppb) for arsenic. There has been no migration of arsenic
outside of the proposed GMZ boundary. Several monitoring wells within the downgradient edge
of the proposed GMZ boundary have also been non-detect (< 10 ppb) for arsenic (MW-
109A/109B, MW-106A/106B, and MW-108A). An analysis of trends in groundwater, surface
water and sediments is provided in the detailed Technical Assessment attached as Appendix D to
this document.

In addition, the 1996 AROD states that “institutional controls, either deed restrictions or
implementation of New Hampshire’s Groundwater Protection Rules...” will be necessary to
prohibit the use of contaminated groundwater for drinking water purposes. The AROD requires
the establishment of a groundwater management zone (GMZ) “which in combination with
establishment of institutional controls within the GMZ will allow for protection of public
health....”

The 1999 consent decree governing the cleanup of the Site also requires certain actions on the
part of the settling defendants. More specifically, for property owned or controlled by a settling
defendant where access and land use restrictions are needed to implement the response action,
the settling defendant must provide access and must refrain from using the property in any
manner that interferes with the integrity or protectiveness of the remedy. If necessary, EPA
and/or the State of New Hampshire may require the settling defendant to execute and record
easements running with the land granting access and the right to enforce the land use restrictions.

For property owned or controlled by someone other than a settling defendant, the settling
defendants must use best efforts to secure enforceable agreements to: (1) provide access for the
purpose of conducting the cleanup; (2) ensure non-interference with or the protectiveness of the
remedy; and (3) execute and record easements running with the land granting access and the
right to enforce the land use restrictions.

Currently, the ARPPG submitted a GMZ permit application to NHDES on 15 May 2007. After
receiving comments from NHDES on 24 July 2007, a revised GMZ permit application was
submitted to NHDES on 15 August 2007. The revised permit application is still under review at
the NHDES.
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V. Progress Since the Last Review

The last Five-Year Review was completed in September 2002. The EPA found that the water
line (OU1) and the capping of the disposal areas (OU3) to be protective of human health and the
environment. The EPA also determined that the MNA groundwater remedy (OU2) was
protective of human health and the environment in the short-term. The EPA recommended that
in order for the groundwater remedy to be protective in long-term, several actions needed to be
undertaken at the Site.

A summary of the recommendations from the 2002 Five-Year Review and actions implemented
to date are shown in Table 3.

Table 3: Actions Taken Since the Last Five-Year Review

Recommendations from the Last Five-Year
Review

Actions
Review

Implemented Since Last Five-Year

1. Assess apparent surface water violation (high
arsenic concentration at surface water sample
location SW-9 along Cohas Brook in 2001).

1. The surface water sample location has been
monitored during semi-annual LTEMP sampling.
Arsenic concentrations at SW-9 have consistently
been below New Hampshire Surface Water Quality
Criteria in 11 samples collected since 2001.

2. Determine water levels Site-wide.

2. An expanded sampling round in October 2006
included recording water levels in 43 monitoring
wells Site-wide. Surface water staff gages were
installed and surveyed in Whispering Pines Pond
(SG-6) and Cohas Brook (SG-5).

3. Add wells to be sampled for arsenic.

3. Monitoring well GZ-1-3R was added to the
LTEMP sampling. An expanded sampling round in
October 2006 included sampling an additional 16
monitoring wells for arsenic and MNA parameters.
GMZ groundwater monitoring will likely include
an additional 9 wells to be sampled for arsenic
annually.

4, Assess surface water and sediment arsenic
concentrations at Whispering Pines Pond.

4. One surface water sample and one sediment
sample are collected from Whispering Pines Pond
as part of the LTEMP. Results are discussed in
Appendix D.

5. Migration of groundwater outside the GMZ
needs to be assessed.

5. Two new monitoring well couplets were
installed on an adjacent property located
downgradient just northwest of Auburn Road and
outside of the proposed GMZ boundary: MW-
207A/207B, near the former location of MW-205;
and MW-210A/210B, north of Cohas Brook. These
wells were sampled in January 2007 and April
2007 and analytical results from both rounds were
< 10 ug/l for arsenic.
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Table 3: Actions Taken Since the Last Five-Year Review

Recommendations from the Last Five-Year
Review

Actions
Review

Implemented Since Last Five-Year

6. The Groundwater Annual Report needs to be
modified.

6. Tables and plots of arsenic concentrations (since
landfill capping, where available) in each sampled
well are included in the LTEMP Annual Report.
Additional modifications, including more
discussion/explanation  of trends will be
implemented for future reports.

7. Report field parameters in Groundwater Annual
Report.

7. Field water quality parameters are included in
the LTEMP annual reports.

8. Assess arsenic-iron hydroxide stability in
sediments.

8. An ongoing EPA-funded grant with the
University of Connecticut is being conducted on
the groundwater-surface water interface along
Cohas Brook (MacKay, 2005). Preliminary
findings are presented in Appendix D.

9. Better manage water levels at the Site.

9. Beaver dams have been removed and were not
observed during the July 2007 Site Inspection. A
culvert pipe has been installed in the outlet of
Whispering Pines Pond.

Five-Year Review Report - 24




Auburn Road Landfill Superfund Site
DRAFT Fourth Five-Year Review September 2007

VI. Five-Year Review Process
Administrative Components

The Remedial Project Manager, Mr. Byron Mah, conducted the Auburn Road Landfill Superfund
Site Five-Year Review with assistance from Mr. Thomas Andrews, NHDES Project Manager
and WESTON, consultants to the ARPPG. The Five-Year Review consisted of:

= Reviewing relevant documents listed in the reference section of this document;

= Conducting a review and technical assessment of data collected during
implementation of the selected remedy, and,;

= Performing interviews and a Site inspection.
Community Notification and Involvement

No public meetings are required and, therefore, none were held regarding the Five-Year Review
for this Site. However, the EPA did publish a notice regarding the initiation of the Five-Year
Review in the local newspaper, the Londonderry Times, on 19 July 2007 noting that the Five-
Year Review process will be completed and publicly available in September 2007. A copy of the
public notice is included in Appendix A.

Document Review

This Five-Year Review consisted of a review of relevant documents including O&M Records
and monitoring data. The 1996 Amended Record of Decision and various literature sources were
also consulted. A Reference Section is provided at the end of this Five-Year Review. A more
complete analysis of Site conditions and a bibliography is also attached to the Technical
Assessment provided in Appendix D to this Five-Year Review.

Site Inspection

Mr. Mah (USEPA), Mr. Andrews (NHDES), and Mr. Dean Brammer (WESTON) conducted a
Site visit on 31 July 2007. The three disposal areas, fences, and drainage systems were inspected.
Minor general maintenance issues were noted (damaged fencing and missing signage at the Tire
Pile, and vegetation in the stone drainage swales); however, no unusual or problematic issues
were found on-Site. At the dam at Whispering Pines Pond, a beaver dam was noted in the Site
Inspection conducted for the last Five-Year Review. However, no beaver dams were observed
and a black polyethylene culvert pipe drain was installed in the outlet of Whispering Pines Pond
by the property owner, which has helped to maintain lower pond water levels.
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EPA also conducted a review of the Site health and safety plan and OSHA-certification and
medical monitoring for sampling personnel at the WESTON Manchester, NH office.

The Site inspection activities are documented in a checklist and photolog included as Appendix
B and C, respectively.

Interviews/Meeting

An interview was conducted as part of this Five Year Review between the Town of
Londonderry, New Hampshire and EPA. Additionally, a meeting was held between Mr. Al
Simard (adjacent property owner of Whispering Pines Pond Mobile Home Park), NHDES, and
EPA.

Mr. Al Simard’s Meeting

On June 29, 2007, the following attended a meeting/conference call at the NHDES Facility
regarding Auburn Road Landfill Superfund Site:

Mr. Al Simard, Whispering Pines Pond Mobile Home Park

Mr. Jack Robertson, Consultant Hydrogeologist for Mr. Simard (by telephone)
Mr. Richard Pease, NHDES

Mr. Tom Andrews, NHDES

Mr. Mike Jasinski, EPA

Mr. Darryl Luce, EPA

Mr. Byron Mah, EPA

The main point of this meeting was to discuss the status of the Site, the draft GMZ Application,
and any concerns that Mr. Simard and Mr. Robertson wished to address with regards to the Site
and the Five Year Review being conducted by EPA. A summary of these concerns was detailed
in letters which are attached to this Five Year Review as Appendix E. In essence, Mr. Simard
believes that the remedy that was selected in the 1996 Amended ROD needs to be changed.

Town of Londonderry, NH Interview

On August 30, 2007, Mr. Dave Caron, Town Manager for the Town of Londonderry and Mr.
Byron Mah, EPA, discussed the progress on the Five Year Review and any input from the Town
relative to the Site. The Town did not have further input other than that the NH Flying Tigers
Radio Control Club Lease was in effect. Mr. Mah noted that there were some areas of fencing
that needed to be addressed and that this request has been forwarded to Mr. John Trottier.
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Risk Information and ARARSs Review

Data provided and analyzed in Appendix D indicate no change in Site conditions which would
warrant a re-evaluation of risk. In February 2002, EPA revised the Maximum Concentration
Level (MCL) for arsenic from 50 parts per billion to 10 parts per billion. This change will not
affect the risk calculated at the Site; however, it is a relevant and appropriate requirement. EPA
will need to prepare the appropriate decision document to formally document this change to the
1996 AROD.

EPA has endorsed the State Comprehensive State Groundwater Protection Program embodied in
RSA 485C. New Hampshire law holds that all groundwater should be drinking water quality.
The exception is for areas in which GMZ permits have been issued to address contamination and,
in that case, the purpose of the permit is to regulate the restoration of the aquifer to drinking
water quality. The GMZ permits establish areas within which it is acknowledged that
groundwater is contaminated above drinking water standards and includes mechanisms to
prevent the use of groundwater for any purpose. Within a GMZ, actions are required to
eventually return groundwater to drinking water standards. The ARPPG submitted a GMZ
permit application to NHDES on 15 May 2007. After receiving comments from NHDES on 24
July 2007, a revised GMZ permit application was submitted to NHDES on 15 August 2007. The
revised GMZ permit application is still under review by NHDES.

Data Review

The EPA analyzed trends in groundwater, surface water, and sediment monitoring data collected
from 1993 to the present in Appendix D. The MNA data collected in October 2006 was also
reviewed including: conductivity; pH; turbidity; iron; methane; hydrogen sulfide; alkalinity;
dissolved oxygen; oxidation-reduction potential; total organic carbon; nitrite; nitrate; and
ammonia. Additional environmental data, including groundwater elevations and precipitation
data, was reviewed with respect to trends in the arsenic concentrations. A summary of the
general trends in contamination levels are:

= Since 1993, most wells (8 of 11) have shown a statistical and graphical decrease in
arsenic concentration over time. More recent (2002-Spring 2007) data indicates
arsenic concentrations are graphically decreasing in 6 out of 11 monitoring wells,
though some wells are showing increasing or no trend. However, concentrations in
wells showing increasing trends in the 2002-2007 timeframe are still within the
historical range of concentrations (1993-2002). See Appendix D, Technical
Assessment, Section IV. A. The arsenic contamination plume in the overburden and
bedrock aquifers, based on data collected in the October 2006 expanded LTEMP
sampling round, are shown in Figures 6a and 6b, respectively (WESTON, 2007).
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Figure 6a: Overburden arsenic concentrations October 2006.
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Figure 6b: Bedrock arsenic concentrations October 2006.

= Analysis of wells lying along the center-line of the arsenic plume show a declining
trend over the period 1993 to 2007, as shown in Figure 7. The average concentrations
shown are the result of averaging wells C-1, GZ-1-2R, GZ-6-2R, GZ-6-3R, 302A,
302BR, GZ-9-4R, NUS 1-2 and NUS 2-2. However, this analysis may be skewed in
some instances because not all wells were sampled in each year. For instance, in
2007 there was only one sampling round and NUS 2-2 was not sampled, likely
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biasing the analysis low. Also, well PZ-218 was excluded from the analysis provided
in Figure 7 because of well construction concerns and it is also periodically dry,
rendering results suspect. A replacement well/well cluster is planned for PZ-218.
Regardless, Figure 7 demonstrates an overall decline in mass of the plume as well as
lower maximum concentrations. The error bars on the “Average Concentration”
represent one standard deviation of the average of the wells cited above.

Average Concentration All
Wells (ppb) with Standard
Deviation

Wells in Center-line of Flow Path
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350 T T _ T —#— Maximum Concentration
. T ] 500 _
300 %
+ 400 £ =
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Completion of Year
Landfill caps

Figure 7: Average concentration of arsenic within wells along the center-line of the plume.

Sediment concentrations of arsenic also appear to be declining and sediment toxicity
testing indicates that the arsenic in the sediments does not impair the environment or
benthic community. See Appendix D, Technical Assessment, Section V. B.

Surface water concentrations of arsenic are stable and below New Hampshire Surface
Water Quality Criteria [the “Fresh Water Acute” and “Fresh Water Chronic” surface
water quality criteria for arsenic (340 pug/L and 150 pg/L, respectively), as identified
by NHDES Env-Ws 1700 (12/10/99)]. As noted in the last Five-Year Review, the
area where groundwater is estimated to discharge to Cohas Brook, SW-9, a single
sample collected in 2001 had surface water concentrations of arsenic that appeared to
violate New Hampshire Surface Water Quality Criteria. However, the subsequent 11
samples collected from 2002 to 2007 found surface water at SW-9 to be below the
limit. The ARPPG continues to monitor arsenic concentrations in downgradient
surface water at sample location SW-9 and other locations as part of the LTEMP. See
Appendix D, Technical Assessment, Section IV. B.
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VIl. Technical Assessment

. Question A: Is the remedy functioning as intended by the decision documents?

NO - The 1996 AROD predicted that the then, 50 parts per billion (ppb) interim cleanup level for
arsenic in off-Site groundwater would be attained within five-years after capping was completed
at the Site. This five-year period expired six years ago, yet arsenic concentrations have not
attained the 50 ppb cleanup level in all off-Site wells or the new interim cleanup level for arsenic
of 10 ppb. A preliminary assessment of Site data in Appendix D indicates that the interim
cleanup levels for the Site will not be attained in the near future. However, decreasing trends in
arsenic concentrations have been observed in the majority of monitoring wells and there is no
evidence of arsenic plume expansion. Further data collection in support of an updated modeling
effort is required to determine more accurate cleanup times. Additionally, institutional controls
for restricting groundwater use at the Site are not currently in place. While a GMZ permit
application is in progress, approval of the GMZ application and recordation of the GMZ
boundary is not expected to occur until after submission of this Five-Year Review.

Finally, however, it should be noted that installation of the waterline and capping of the three on-
Site disposal areas are functioning as intended by the appropriate decision documents.

. Question B: Are the exposure assumptions, toxicity data, cleanup levels, and remedial
action objectives (RAOs) used at the time of remedy selection still valid?

YES - Data provided and analyzed in Appendix D indicate no change in Site conditions which
would warrant a re-evaluation of risk. However, in February 2002, EPA revised the MCL for
arsenic from 50 parts per billion to 10 parts per billion. This will likely further extend the
estimated timeframe for reaching cleanup levels at the Site.

Table 4: Changes in Chemical-Specific Standards*

Contaminant Media Cleanup Level Standard Citation/Year
Arsenic groundwater 10 ug/L Previous 50 ug/L SDWA 1988
New 10 ug/L SDWA 2002
NOTE:
* = The interim clean up level of 70 parts per billion for trans 1,2 dichloroethylene (as stated in 1996 Amended

Record of Decision) is not consistent with the MCL for this compound (100 parts per billion). A decision document
will need to be published in the near future to address and correct this interim cleanup level for the Site.
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. Question C: Has any other information come to light that could call into question the
protectiveness of the remedy?

NO - None are known at this time. However, an evaluation of the potential VOC vapor intrusion
pathway should be conducted for the Site to confirm that there are no issues with vapor
intrusion (see Section 1X, Recommendations and Follow-up Actions).

Technical Assessment Summary

The primary contaminant at the Site is arsenic in groundwater, surface water and sediments. A
smaller occurrence of trichloroethylene and tetrachloroethylene exists in one ground water well
adjacent to the old Town Dump. The arsenic is present as a narrow ground water plume, six to
sixty feet below the ground surface, originating between the Solid Waste Dump and Tire Dump
and flowing northward to Cohas Brook. No ground water is being extracted or used in or near
the plume, and nearby residents are provided with municipal water that was installed in 1987.
The arsenic-contaminated ground water plume discharges to Cohas Brook forming a red to
orange sediment that contains iron and some arsenic. This sediment is tested on an annual basis
and has been found to be non-toxic to test organisms. Moreover, the concentrations of arsenic in
the sediment do not pose a hazard to people or animals that come into contact or ingest it. The
surface water has arsenic concentrations consistent with background concentrations, and at
concentrations which do not exceed the NH Surface Water Quality Criteria.

A more detailed analysis of the progress toward cleanup levels in presented in the Technical
Assessment in Appendix D.
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VIIl. Issues

In February 2002, the Drinking Water Standard for arsenic was lowered from 50 parts per
billion to 10 parts per billion at both the Federal and State levels. Groundwater at the Site has
not yet attained the 10 part per billion standard. It also appears that it will take additional time
for the groundwater to attain the interim cleanup levels, as specified in the 1996 AROD, Site-
wide. Based on projections from linear trend lines for LTEMP monitoring wells used to
monitor the arsenic plume, it will likely take in excess of 20 years to reach the 10 ppb MCL for
arsenic in all LTEMP monitoring wells (see Appendix D, Technical Assessment, Section IV.,
A. for further discussion).

Table 5 summarizes the issues for this Five-Year Review.

Table 5: Summary of Issues
Affects Protectiveness
Issues (Y/N)
Current Future
1) Timeframe to reach clean up levels requires updating. N Y
2) Groundwater Institutional Controls are not in-place yet. N Y
3) Potential VOC vapor intrusion pathway requires assessment. N Y
4) Damaged fencing around landfill caps. N Y
5) Assess arsenic-iron hydroxide stability in sediments. N Y
6) Current arsenic MCL changed from 50 ppb to 10 ppb; trans 1,2- N Y
dichloroethylene cleanup level incorrect in AROD

Five-Year Review Report - 32




Auburn Road Landfill Superfund Site
DRAFT Fourth Five-Year Review

September 2007

IX. Recommendations and Follow-up Actions

Table 6 summarizes the recommendations and follow up actions for this Five-Year Review.

Table 6: Recommendations and Follow-up Actions

Issue

Recommendations and
Follow-up Actions

Party
Responsible

Oversight
Agency

Milestone Date

Affects Protectiveness
(Y/N)

Current Future

1)

Update groundwater and
solute transport modeling,
including:

=  Additional LTEMP
monitoring parameters;
evaluate MAROS software
package and implement, as
appropriate.

= Install replacement
monitoring wells for PZ-218
and C-1, and perform other
investigatory field work in
this area as determined
necessary.

= Evaluate surface
water/groundwater
interaction in vicinity of
Whispering Pines Pond.

= Evaluate MNA remedy
and alternative groundwater
response actions to achieve
and maintain performance
standards.

ARPPG

EPA

12/2008

N Y

2)

Obtain approval of revised
GMZ Permit from NHDES.

ARPPG

NHDES

12/2007

3)

Evaluate potential VOC
vapor intrusion pathway.

ARPPG

EPA

12/2008

4)

Repair fencing and continue
maintenance of landfill caps,

fencing, and drainage swales.

Town

EPA

12/2007

5)

Follow up on University of
Connecticut arsenic study of
Cohas Brook sediments to
obtain current observations
and results.

ARPPG

EPA

12/2007

6)

Prepare ESD to document
change in arsenic and trans
1,2-dichloroethylene cleanup
levels at the Site.

EPA

12/2008
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X.  Protectiveness Statement(s)
All immediate threats at the Site have been addressed.

A public water supply line, implemented as Operable Unit 1 (OU1) in accordance with the 1986
ROD, provides drinking water to residences in the affected area and is protective of human
health. This water supply from the Manchester, New Hampshire Water Works was installed in
1987.

The source control remedy, Operable Unit 3 (OU3), which includes the three (3) landfill caps,
encapsulates contaminated materials at the Site; thereby preventing direct contact with these
materials. The landfill caps also reduce flushing of contaminants from the landfill wastes. Based
on observations made during the July 2007 Site inspection, OU3 is protective of human health
and the environment since ongoing operation, maintenance and monitoring will ensure that the
source control remedy is functioning properly.

The management of migration remedy, Operable Unit 2 (OU2), relies on the three landfill caps
to function properly together with abiotic natural attenuation mechanisms to reduce the
concentration of contaminants (primarily arsenic) in groundwater. EPA’s analysis of Site data
and conditions at the Site indicate that the remedy under OU2, monitored natural attenuation, is
protective in the short-term because no current risks are present at the Site in either groundwater,
surface water or sediment. However, in order to be protective in the long-term, a number of
follow-up actions are recommended. These actions include, but are not limited to: installation of
replacement monitoring wells; additional geochemical analyses during LTEMP; updated, more
accurate groundwater modeling; and implementation of institutional controls (e.g., an approved
GMZ, at a minimum).

Overall, the remedial actions at the Site are protective in the short-term, but follow-up actions at
OU?2 are required in order for all remedial actions to be protective in the long-term.
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XI. Next Review

This Site requires on-going, statutory, five-year reviews. The next review will be conducted and
issued before September 2012, five years from the date of signature of this report.
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EPA Starts ‘Five-Year Review’ of
Auburn Road Superfund Site

The 1.5, Environmental Frotection Agency (EPA)} iz begmunms
1ts fourth Frve-Year Review of the Auburm Feoad Superfiund Site,
Londonderry, WH. Five-Tear Faviews are raquired by law and
ocour every five vears. The reviews determmine if the cleanup s
protective of lnman health and the envircmment. This Frve-
Year Review will be complated bv Sept. 2007 and the results
will ke publicly available.

The Aubum Foad Superfund Site cleamp plan mehided imstalling
a water-line, capping of thres disposal areas, establizlung
imstintional controls, and pafommes monttored natwal stemation
of arsenic-contandnated ground water

Contaminants at the site included Semu-Volatile Orgame
Compounds, PCBs in drums and soil, and Volatile Organic
Compounds 25 wall az metals m grovmd water. Cleanup actions
have erther remerved or encapsulated contaminants n so1l. There
are no longer any know users of the contaminated zround watsr.

More information about the cleanup can be found on-line at
www.epa.govisuperfund/sites/aubumreoad or at tha Leach
Public Library, 276 Mammeoth Eoad, Londondeiry.

Formare mformation contact:

# Byron Mah
LY 4 Toll Free 1-828-372-7341,

Uritas States exr.81249 mah byronidlepa.gov
Environmertzl Protection woww_epa_gov/superfund sites/
Anency Maw Engand auburnroad
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Site Inspection Checklist

I. SITE INFORMATION

Site name: Auburn Road Landfill Date of inspection: 31 July 2007
Location and Region: Londonderry, NH; EPA ID: NHD980524086
EPA Region | NH Site ID: 0101137
Agency, office, or company leading the five-year Weather/temperature: Sunny, warm and humid,
review: EPA Region | temperature approximately 85° Fahrenheit
Remedy Includes: (Check all that apply)

M Landfill cover/containment M Monitored natural attenuation

M Access controls O Groundwater containment

M Institutional controls O Vertical barrier walls

O Groundwater pump and treatment
O Surface water collection and treatment

O Other
Attachments: M Inspection team roster attached M Site map attached
II. INTERVIEWS (Check all that apply)
1. O&M site manager _John R. Trottier, P.E. Asst Dir. of Public Works and Eng.

Name Title Date
Interviewed [ at site [ at office I by phone Phone no.
Problems, suggestions; 1 Report attached

2. O&M staff

Name Title Date
Interviewed [ at site [ at office I by phone Phone no.
Problems, suggestions; 1 Report attached
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Site Inspection Checklist (Continued)

Local regulatory authorities and response agencies (i.e., State and Tribal offices, emergency response
office, police department, office of public health or environmental health, zoning office, recorder of
deeds, or other city and county offices, etc.) Fill in all that apply.

Agency
Contact

Name Title Date Phone no.
Problems; suggestions; [1 Report attached

Agency
Contact

Name Title Date Phone no.
Problems; suggestions; [1 Report attached

Agency
Contact

Name Title Date Phone no.
Problems; suggestions; 1 Report attached

Agency
Contact

Name Title Date Phone no.
Problems; suggestions; [1 Report attached

Other interviews (optional) [ Report attached.
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Site Inspection Checklist (Continued)

III. ON-SITE DOCUMENTS & RECORDS VERIFIED (Check all that apply)

1. 0O&M Documents
O O&M manual [0 Readily available O Up to date O N/A
O As-built drawings [0 Readily available [ Up to date O N/A
00 Maintenance logs [0 Readily available O Up to date O N/A
Remarks

2. Site-Specific Health and Safety Plan M Readily available M Up to date O N/A
O Contingency plan/emergency response plan [0 Readily available [ Up to date M N/A
Remarks

3. O&M and OSHA Training Records M Readily available M Up to date O N/A
Remarks

4. Permits and Service Agreements
O Air discharge permit [0 Readily available O Up to date M N/A
O Effluent discharge [0 Readily available [ Up to date M N/A
[0 Waste disposal, POTW [0 Readily available O Up to date M N/A
[ Other permits [0 Readily available O Up to date M N/A
Remarks

5. Gas Generation Records O Readily available O Up to date M N/A
Remarks_Passive vents

6. Settlement Monument Records O Readily available O Up to date M N/A
Remarks

7. Groundwater Monitoring Records O Readily available O Up to date G N/A
Remarks

8. Leachate Extraction Records O Readily available O Up to date M N/A
Remarks

9. Discharge Compliance Records
O Air [0 Readily available O Up to date M N/A
O Water (effluent) [0 Readily available [ Up to date M N/A
Remarks

10. Daily Access/Security Logs O Readily available O Up to date M N/A

Remarks
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Site Inspection Checklist (Continued)

IV. O&M COSTS

1. O&M Organization
O State in-house O Contractor for State
M PRP in-house O Contractor for PRP
O Federal Facility in-house O Contractor for Federal Facility
O Other
2. O&M Cost Records

[0 Readily available O Up to date
O Funding mechanism/agreement in place
Original O&M cost estimate [ Breakdown attached

Total annual cost by year for review period if available

From To O Breakdown attached
Date Date Total cost

From To O Breakdown attached
Date Date Total cost

From To O Breakdown attached
Date Date Total cost

From To O Breakdown attached
Date Date Total cost

From To O Breakdown attached
Date Date Total cost

3. Unanticipated or Unusually High O&M Costs During Review Period

Describe costs and reasons:

V. ACCESS AND INSTITUTIONAL CONTROLS © Applicable [0 N/A

A. Fencing

1. Fencing damaged M Location shown on site map M Gates secured O N/A
Remarks_During the Site Inspection visit on 31 July 2007, a section of fence at the Tile Pile was down
(see photolog Appendix C).

B. Other Access Restrictions

1. Signs and other security measures O Location shown on site map O N/A
Remarks_During the Site Inspection visit on 31 July 2007, the signage at gate to Tire Pile was missing.

(see photolog Appendix C).
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Site Inspection Checklist (Continued)

C. Institutional Controls (ICs)

1. Implementation and enforcement
Site conditions imply ICs not properly implemented OYes MNo [OIN/A
Site conditions imply I1Cs not being fully enforced OYes MNo [OIN/A
Type of monitoring (e.g., self-reporting, drive by) _Visual inspections
Frequency _Periodic
Responsible party/agency _PRPs
Contact _Joanne Wallach Project Manager, ExxonMobil 1-703-846-3354

Name Title Phone no.
John Trottier Town of Londonderry 1-603-432-1100
Name Title Phone no.
Reporting is up-to-date MYes CONo [ON/A
Reports are verified by the lead agency MYes OONo [ON/A
Specific requirements in deed or decision documents have been met & Yes O No [ON/A
Violations have been reported OYes MNo [ON/A
Other problems or suggestions: O Report attached
Institution controls have been in place through the Consent Decree that binds the Town in maintaining

ICs on the property (Site). The groundwater PRP have established a Groundwater Management Zone
(GMZ) on the Site and affected adjacent property to the north.

2. Adequacy M ICs are adequate O ICs are inadequate O N/A
Remarks

D. General

1. Vandalism/trespassing [ Location shown on site map M No vandalism evident
Remarks_Previous trespassing at the Site was limited to accessing with off-road vehicles; however no
evidence of trespassing was noted during the 31 July 2007 Site Inspection. The three landfill areas are
individually fenced and vehicles have not accessed the landfill cap areas. No damage was noted.

2. Land use changes on site O N/A
Remarks_Town has lease agreement with a tenant (model airplane club) to utilize the property for
passive recreational activities.

3. Land use changes off site M N/A
Remarks

VI. GENERAL SITE CONDITIONS

A. Roads M Applicable O N/A

1. Roads damaged O Location shown on site map M Roads adequate O N/A
Remarks
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Site Inspection Checklist (Continued)

B. Other Site Conditions

Remarks The 2002 Five-Year Review Site Inspection noted potential impacts from beaver dams.
During the 31 July 2007 Site Inspection, no damming that impacted the landfill areas was noted. In
addition, the dam at the outlet of Whispering Pines Pond had the stop logs removed, no vegetation
impeding flow, and a black polyethylene piping installed to maintain minimal outflow from the pond

(see photolog in Appendix C).

VII. LANDFILL COVERS M Applicable O N/A

A. Landfill Surface

1. Settlement (Low spots) [0 Location shown on site map M Settlement not evident
Arealextent Depth
Remarks

2. Cracks [0 Location shown on site map M Cracking not evident
Lengths  Widths_ Depths
Remarks

3. Erosion O Location shown on site map M Erosion not evident
Avreal extent Depth
Remarks

4. Holes O Location shown on site map M Holes not evident
Avreal extent Depth
Remarks

5. Vegetative Cover M Grass M Cover properly established M No signs of stress
[ Trees/Shrubs (indicate size and locations on a diagram)
Remarks During the 31 July 2007 Site Inspection, the landfill caps appeared to be in good condition and
recently mowed.

6. Alternative Cover (armored rock, concrete, etc.) M N/A
Remarks

7. Bulges [0 Location shown on site map M Bulges not evident
Avreal extent Height
Remarks
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Site Inspection Checklist (Continued)

Wet Areas/Water Damage M Wet areas/water damage not evident
[0 Wet areas [ Location shown on site map Avreal extent
O Ponding O Location shown on site map Avreal extent
[ Seeps O Location shown on site map Avreal extent
[ Soft subgrade O Location shown on site map Avreal extent
Remarks
Slope Instability O Slides [ Location shown on site map ™ No evidence of slope instability
Avreal extent
Remarks
B. Benches O Applicable M N/A

(Horizontally constructed mounds of earth placed across a steep landfill side slope to interrupt the slope
in order to slow down the velocity of surface runoff and intercept and convey the runoff to a lined

channel.)

Flows Bypass Bench

Remarks

[0 Location shown on site map

M N/A or okay

Bench Breached
Remarks

O Location shown on site map

M N/A or okay

Bench Overtopped

Remarks

O Location shown on site map

M N/A or okay

C. Letdown Channels

M Applicable [ N/A

(Channel lined with erosion control mats, riprap, grout bags, or gabions that descend down the steep side
slope of the cover and will allow the runoff water collected by the benches to move off of the landfill
cover without creating erosion gullies.)

Settlement
Areal extent
Remarks

[ Location shown on site map
Depth

M No evidence of settlement

Material Degradation

[0 Location shown on site map

M No evidence of degradation

Material type Avreal extent

Remarks

Erosion O Location shown on site map M No evidence of erosion
Avreal extent Depth

Remarks

B-6




Site Inspection Checklist (Continued)

Undercutting O Location shown on site map M No evidence of undercutting
Avreal extent Depth
Remarks

Obstructions  Type M No obstructions
O Location shown on site map Avreal extent

Size

Remarks

Excessive Vegetative Growth Type
[0 No evidence of excessive growth

M Vegetation in channels does not obstruct flow
O Location shown on site map Avreal extent
Remarks

D. Cover Penetrations M Applicable OO N/A

1. Gas Vents O Active M Passive
M Properly secured/locked M Functioning [ Routinely sampled M Good condition
[ Evidence of leakage at penetration [0 Needs Maintenance
O N/A
Remarks

2. Gas Monitoring Probes
M Properly secured/locked M Functioning [ Routinely sampled M Good condition
[ Evidence of leakage at penetration [0 Needs Maintenance O N/A
Remarks_Monitoring is performed at the vents.

3. Monitoring Wells (within surface area of landfill)
O Properly secured/locked O Functioning [ Routinely sampled 0 Good condition
[ Evidence of leakage at penetration [0 Needs Maintenance M N/A
Remarks

4, Leachate Extraction Wells
O Properly secured/locked O Functioning [ Routinely sampled 0 Good condition
[ Evidence of leakage at penetration [0 Needs Maintenance B N/A
Remarks

5. Settlement Monuments M Located O Routinely surveyed O N/A
Remarks
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Site Inspection Checklist (Continued)

E. Gas Collection and Treatment O Applicable M N/A

1. Gas Treatment Facilities
O Flaring O Thermal destruction [ Collection for reuse
[0 Good condition [0 Needs Maintenance
Remarks

2. Gas Collection Wells, Manifolds and Piping
O Good condition O Needs Maintenance
Remarks
3. Gas Monitoring Facilities (e.g., gas monitoring of adjacent homes or buildings)
O Good condition O Needs Maintenance M N/A
Remarks
F. Cover Drainage Layer M Applicable ON/A
1. Outlet Pipes Inspected O Functioning M N/A
Remarks
2. Outlet Rock Inspected M Functioning ON/A
Remarks_Drainage layer outlets to crushed rock apron which is functioning as designed.
G. Detention/Sedimentation Ponds O Applicable M N/A
1. Siltation Areal extent Depth M N/A
O Siltation not evident
Remarks
2. Erosion Avreal extent Depth
O Erosion not evident
Remarks
3. Outlet Works O Functioning ™M N/A
Remarks
4, Dam O Functioning M N/A
Remarks
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Site Inspection Checklist (Continued)

H. Retaining Walls O Applicable M N/A
1. Deformations O Location shown on site map [0 Deformation not evident
Horizontal displacement Vertical displacement
Rotational displacement
Remarks
2. Degradation O Location shown on site map [ Degradation not evident
Remarks
I. Perimeter Ditches/Off-Site Discharge M Applicable O N/A
1. Siltation O Location shown on site map M Siltation not evident
Avreal extent Depth
Remarks
2. Vegetative Growth M Location shown on site map O N/A
M Vegetation does not impede flow
Areal extent_Approx. 2,000 linear feet of swales Type_Misc. shrubs, grasses

Remarks_The vegetation does not appear to impede drainage flow. No debris or water marks were noted
that indicated restriction of flow. Some additional maintenance by the Town is required.

3. Erosion O Location shown on site map M Erosion not evident
Avreal extent Depth
Remarks
4. Discharge Structure O Functioning ™M N/A
Remarks
VIII. VERTICAL BARRIER WALLS [ Applicable M N/A
1. Settlement O Location shown on site map O Settlement not evident
Avreal extent Depth
Remarks
2. Performance Monitoring Type of monitoring

[ Performance not monitored

Frequency O Evidence of breaching
Head differential

Remarks
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Site Inspection Checklist (Continued)

C. Treatment System O Applicable M N/A
1. Treatment Train (Check components that apply)
[0 Metals removal O Oil/water separation [ Bioremediation
O Air stripping [ Carbon adsorbers
O Filters
O Additive (e.g., chelation agent, flocculent)
O Others
O Good condition O Needs Maintenance

O Sampling ports properly marked and functional

O Sampling/maintenance log displayed and up to date
OO0 Equipment properly identified

OO Quantity of groundwater treated annually
O Quantity of surface water treated annually
Remarks

2. Electrical Enclosures and Panels (properly rated and functional)
M N/A [0 Good condition [0 Needs Maintenance
Remarks
3. Tanks, Vaults, Storage Vessels
M N/A 0 Good condition O Proper secondary containment [ Needs Maintenance
Remarks
4. Discharge Structure and Appurtenances
M N/A 0 Good condition [0 Needs Maintenance
Remarks
5. Treatment Building(s)
M N/A [0 Good condition (esp. roof and doorways) [0 Needs repair
[0 Chemicals and equipment properly stored
Remarks
6. Monitoring Wells (pump and treatment remedy)

O Properly secured/locked O Functioning [ Routinely sampled [0 Good condition
O All required wells located [0 Needs Maintenance M N/A
Remarks

D. Monitoring Data

1. Monitoring Data
M Is routinely submitted on time M Is of acceptable quality
2. Monitoring data suggests:

M Groundwater plume is effectively contained [ Contaminant concentrations are declining
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Site Inspection Checklist (Continued)

D. Monitored Natural Attenuation

1.

Monitoring Wells (natural attenuation remedy)

M Properly secured/locked M Functioning & Routinely sampled M Good condition

M All required wells located M Needs Maintenance O N/A
Remarks_Technical assessment of the remedy is located in Appendix D of the Five-Year Review Report.

X. OTHER REMEDIES

If there are remedies applied at the site which are not covered above, attach an inspection sheet describing
the physical nature and condition of any facility associated with the remedy. An example would be soil
vapor extraction.

XI. OVERALL OBSERVATIONS

Implementation of the Remedy

Describe issues and observations relating to whether the remedy is effective and functioning as designed.
Begin with a brief statement of what the remedy is to accomplish (i.e., to contain contaminant plume,
minimize infiltration and gas emission, etc.).

The remedy is designed to reduce contact of groundwater and vadose water with the wastes contained
in the capped landfill areas and minimize the leaching of arsenic. The contaminant concentrations have
declined in many of the monitoring wells; however, there are wells exhibiting no significant change an
increasing trend in arsenic concentration over the last five years.

Adequacy of O&M

Describe issues and observations related to the implementation and scope of O&M procedures. In
particular, discuss their relationship to the current and long-term protectiveness of the remedy.

The attached technical assessment finds that there are several data gaps that make assessment of long-
term progress and determination of groundwater interaction with waste material under the landfill caps
difficult. The ROD interim cleanup level for arsenic of 50 parts per billion has decreased to 10 parts per
billion. As noted in the last Five-Year Review, the lowering of the standard will lengthen the time
required to meet cleanup levels.
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Site Inspection Checklist (Concluded)

Early Indicators of Potential Remedy Problems

Describe issues and observations such as unexpected changes in the cost or scope of O&M or a high
frequency of unscheduled repairs, that suggest that the protectiveness of the remedy may be
compromised in the future.

_None

Opportunities for Optimization

Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy.
The attached technical assessment identifies recommendations regarding the collection of additional
data.
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PHOTOGRAPHY LOG SHEET
Auburn Road Landfill ¢ Londonderry, New Hampshire
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SCENE: View of drainage swale between Tile Pile and Town Dump (facing south).
DATE/TIME: 31 July 2007 PHOTOGRAPHY BY: D. Brammer
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DATE/TIME: 31 July 2007 PHOTOGRAPHY BY: D. Brammer
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PHOTOGRAPHY LOG SHEET
Auburn Road Landfill ¢ Londonderry, New Hampshire
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SCENE: View of western side of Tire Pile landfill cap (facn south).
DATE/TIME: 31 July 2007 PHOTOGRAPHY BY: D. Brammer

SCENE: View of eastern side of Tire Pile landfill cap (facing south).
DATE/TIME: 31 July 2007 PHOTOGRAPHY BY: D. Brammer
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PHOTOGRAPHY LOG SHEET
Auburn Road Landfill ¢ Londonderry, New Hampshire

P 3 "l -.i'-'....;'_' g,
SCENE: View of access gate to Tire Pile landfill cap (facing southwest). Note missing signage.
DATE/TIME: 31 July 2007 PHOTOGRAPHY BY: D. Brammer

SCENE: View of damage to Tire Pile landfill perimeter fencing (facing southeast).
DATE/TIME: 31 July 2007 PHOTOGRAPHY BY: D. Brammer
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PHOTOGRAPHY LOG SHEET
Auburn Road Landfill ¢ Londonderry, New Hampshire

SCENE: View of Solid Waste landfill cap (facing southeast).
DATE/TIME: 31 July 2007 PHOTOGRAPHY BY: D. Brammer

SCENE: View of access gate to Solid Waste landfill cap (facing southeast).
DATE/TIME: 31 July 2007 PHOTOGRAPHY BY: D. Brammer




PHOTOGRAPHY LOG SHEET
Auburn Road Landfill ¢ Londonderry, New Hampshire

SCENE: View of access road to Town Dup (facing north).
DATE/TIME: 31 July 2007 PHOTOGRAPHY BY: D. Brammer

SCENE: View of access gate and signage to Town Dmp landfill (facing north).
DATE/TIME: 31 July 2007 PHOTOGRAPHY BY: D. Brammer
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PHOTOGRAPHY LOG SHEET
Auburn Road Landfill ¢ Londonderry, New Hampshire

(facing east).
DATE/TIME: 31 July 2007 PHOTOGRAPHY BY: D. Brammer

e, -
SCENE: View of Town Dump landfill cap from Auburn Road (facing southeast).
DATE/TIME: 31 July 2007 PHOTOGRAPHY BY: D. Brammer
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PHOTOGRAPHY LOG SHEET
Auburn Road Landfill ¢ Londonderry, New Hampshire

SCENE: View of outlet of Whispering Pin age pipe (facing southeast).
DATE/TIME: 31 July 2007

SCENE: View of outlet of Whispering Pines Pond and installed drainage pipe (facing northwest).
DATE/TIME: 31 July 2007 PHOTOGRAPHY BY: D. Brammer
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Appendix D
Technical Assessment of Contaminant Status

Auburn Road Landfill
Londonderry, New Hampshire
September 2007

ABSTRACT

Overall, indications are that the groundwater at the Site is trending towards attaining the interim
cleanup levels. However, these interim cleanup levels are being attained at a slower rate than
anticipated by the 1996 Amended Record of Decision (AROD). The AROD predicted that the
interim cleanup level, at the time, of 50 parts per billion (ppb) would be attained in off-Site
groundwater within five years of capping in 1996, based on contaminant modeling. In February
2002, EPA revised the Maximum Concentration Level (MCL) for arsenic from 50 ppb to 10 ppb
which will likely increase the timeframe to meet this new interim cleanup level for arsenic at the
Site. Monitoring of sediments indicates that no ecological impairment occurs. Presently, no risk
is posed to public health or the environment from contaminants at the Site. A review of the Site
documents and current literature indicate that there are data gaps that make a complete
assessment of Site progress difficult at this time. As such, this document recommends that the
monitoring program needs to be modified to better assess water levels and geochemical
conditions in the aquifer, and previous modeling efforts need to be updated to determine a more
accurate estimate of cleanup times.
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l. Introduction

The purpose of this 2007 Technical Assessment document is to define the basis and progress of
the cleanup of the Auburn Road Landfill Superfund Site. The issues discussed within this
analysis will outline the scientific basis of the actions taken at the Site and the technical
requirements to achieve the cleanup goals for the Site. To evaluate the conditions at this Site, this
document will:

e List the primary contaminants and exposure routes as well as the risks associated with
each;

e Assess current Site conditions with respect to attaining cleanup goals;

e Evaluate progress towards meeting the cleanup goals; and

e Recommend improvements in assessing Site conditions.

Site remedy decision documents include a 1986 Record of Decision (ROD) for a waterline, a
1989 ROD for the landfill caps and a groundwater remedy, and a 1996 Amended ROD that
changed the groundwater remedy based on new data. Previous Five-Year Reviews include those
conducted in 1992, 1997, and 2002. Table 1 provides a list of past conditions and responses to
those conditions at the Site.

Table 1 Conditions and Responses at the Site

Condition Response

Three disposal areas totaling 12 acres are within The disposal areas were capped in 1995.
the 200 acre Site. Drainage improvements finished in 1996.

Groundwater is contaminated with arsenic and

. ; Groundwater is monitored twice a year. Public
volatile organic compounds.

drinking was provided via the waterline along
Auburn Road.

Sediments in Whispering Pines Pond and Cohas The sediments are monitored by testing with
Brook are contaminated with arsenic. organisms for toxicity once a year.

. Risk

Table 2 lists the current and potential risks posed by contaminants at the Site. The highest
current, potential human health and ecological risks are associated with the arsenic
contamination of sediment and surface water in Cohas Brook. Sediment contamination is
present in Whispering Pines Pond; however, not at the same concentrations as in Cohas Brook.
This arsenic likely results primarily from the discharge of groundwater from the contaminated
aquifer. If the contaminated groundwater at the Site were used as a drinking water source it
would generate an unacceptable risk primarily due to arsenic concentrations above its MCL of 10

ppb.
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Table 2
Status of Contamination
Contaminant & media Potential exposure route Status

Arsenic in  sediments and | Human Health via incidental | Acceptable public health risk.
surface water in Cohas Brook | skin contact and drinking. Environmental risk assessed
and Whispering Pines Pond. through yearly  sediment
Environment via contact. toxicity testing, no adverse

effects observed since inception
of testing in 1996.

Arsenic in groundwater. Future drinking water. Groundwater usage of any type
is expected to be restricted in

Volatile Organic Compounds in area of contaminated plume.

groundwater. Water line installed by the
Town in 1987.

There are other potential risk factors at the Site such as minor emissions of gas from the landfill
gas vents; however, annual monitoring performed by the Town’s contractor demonstrates no risk
from landfill gases such as methane. Direct contact with solid waste is prevented by the caps and
fencing of the three disposal areas (Old Town Dump, Tire Pile, Solid Waste Landfill). The
layered, low-permeability caps over each of the three disposal areas are periodically inspected by
the Town’s contractor, as well as the EPA and State project managers.

The primary questions with respect to the arsenic-contaminated sediment and surface water are:
first, is there a hazard to the public that may swim, wade or accidentally contact the sediment;
and second, do the concentrations impair the environment? With respect to the first question,
risks were calculated with the following assumptions:

e Adolescents, between the ages of 6 and 15 years old, will visit Cohas Brook 20 days per
year and the sediment they contact or incidentally ingest contains 218 to 1,340 parts per
million (EPA, 1996a).

The risk calculated from such arsenic exposure averages 9 x 107 and results in a reasonable
maximum risk of 2.2 x 10” which is within EPA’s acceptable risk range. In addition, since the
fall of 2000 the maximum detected arsenic concentration in sediment has been 156 mg/kg in
Cohas Brook. Therefore, sediment contact and ingestion is not a concern. Contact with surface
water was not calculated as the concentrations were too low (EPA, 1996a).

The second question, ecological risks, has been assessed through toxicity testing. Higher
concentrations of arsenic in the sediment became evident in the mid 1990s. Since the Amended
ROD in 1996 the PRP group has been conducting toxicity tests. In 1998, the toxicity testing
expanded to two organisms to assess impacts on the environment. Toxicity sampling using the
two test organisms Hyalella azteca and Chironomous tentans has shown no impairment from the
inception of testing through 2006 (WESTON, 2007).
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1. Assessment of Contamination

A. Origin of Arsenic Contamination

Arsenic contamination in the groundwater, on-Site and off-Site, can be landfill-derived,
naturally-occurring, and/or have other anthropogenic sources (Table 3).

Table 3

Potential Sources of Arsenic in Groundwater

Source Category Source Type
T Pari Disposal Area Waste Materials

Landfill-Derived Arsenical Pesticides/Herbicides
Lithogenic - Overburden
Naturally-Occurring | Lithogenic - Bedrock
Atmospheric Deposition
Point and Non-Point Run-Off
Atmospheric Deposition

Other Anthropogenic

Arsenic contamination in the groundwater, on-Site and off-Site, may originate in the landfill. The
strongest piece of evidence for this alternative is the higher concentrations in the vicinity of the
landfills. In particular, well PZ-218 is the most highly contaminated well at the Site. Water that
infiltrates the landfill and discharges to this point travels only 200 feet through the aquifer
matrix. The occurrence of arsenic in PZ-218 more strongly supports a landfill source rather than
the arsenic source being the mobilization of naturally occurring arsenic (driven by leaching of
TOC from the landfill and the generation of reducing conditions which solubilizes the arsenic).

Previous LTEMP reports have discussed the mobilization of native arsenic from the aquifer
matrix; however, there have been no analysis or testing of this hypothesis. There is some
historical information, though, which indicates that the leaching potential from the Tire Pile and
Solid Waste Landfill is limited and that the concentration of arsenic leaching from the landfills is
low and below concentrations measured in a number of wells, as discussed below.

Soil sample results from early site investigations suggest that the landfill areas may not be
directly contributing arsenic to the groundwater; and do not necessarily indicate the landfill areas
are the only potential source of arsenic in the groundwater. Groundwater data collected in 1992
and 1993 from piezometers installed in the three disposal areas prior to capping, indicated
arsenic concentrations in shallow groundwater in the disposal areas ranged from 7 ug/l to 80 ug/I
(SME, 1993).

Early site investigations also indicated that waste in the Tire Pile and the Solid Waste Landfill
remained essentially unsaturated throughout the year. Conversely, the Town Dump was reported
to be historically saturated throughout the year. A comparison of 2006 groundwater elevations
extrapolated beneath the Town Dump with the bottom of waste elevations at former piezometer
locations suggests that the groundwater was in contact with the waste during the spring and fall
2006 sampling events.
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Following the same procedures utilized by EPA in the 2002 consistent with current conditions,
the arsenic in the entire aquifer is of limited quantity, about 40 pounds presently in the ground
water, and could be the result of disposal in the landfill, the use of arsenical pesticides, or both.

Assume a mean concentration of arsenic of 100 ug/l which over a plume that has a volume of
(800 meters long x 15 meters thick x 100 meters wide x 15% porosity) = 180 million liters gives
a mass of 18,000 g of arsenic or about 40 pounds.

The above calculation is for arsenic dissolved in ground water in the aquifer now (i.e. April
2007) and does not account for the flow over the years that has discharged to surface water or
that remains sorbed to portions of the aquifer material.

Based on an evaluation of the current overburden arsenic concentration contour map (see Figure
6a within the Five Year Review report), the center of mass of the overburden arsenic plume is
located approximately midway between piezometer PZ-218 and monitoring well NUS-1-2 along
the central axis of the plume (in the area between monitoring wells MW-102A/B and GZ-6-
2R/3R. Based on an evaluation of the current bedrock arsenic concentration contour map (see
Figure 6b within the Five Year Review report), the center of mass of the bedrock arsenic is
located approximately in the area between monitoring wells GZ-1-2R/3R and MW-104B. Both
estimates of the arsenic plume mass and center locations will be further refined during the
upcoming evaluation of the MAROS software during LTEMP sampling in 2007 and 2008.

B. Processes in Groundwater

A summary of typical groundwater geochemistry values at the Site is provided below in Table 4.

Table 4
Summary of Typical Site Groundwater Geochemistry
Overburden | Bedrock
Parameter Average or Range
Dissolved Oxygen (mg/l)* 1.0 2.4
pH (SU)" 6.5 7.5
Oxidation-Reduction Potential (mV) " 14 40
Conductivity (uS/cm)* 376 385
Turbidity (NTU) 5 5
Alkalinity (mg/l) 184 177
Ferrous Iron (mg/I)* 0.0t0 4.0
Methane (ug/1)® 10 to 3,460
Hydrogen Sulfide (ug/l)® Non-Detect to 1,040
Sulfate (mg/1) * <5.0t0 36
Sulfide (mg/l) ° <1
Total Organic Carbon (mg/l)® 150 to 180 (under landfills)
10 to 80 (downgradient of landfills)
Nitrate (mg/l) <57
Nitrite (mg/I) > <0.05
Ammonia (mg/l)® <21

Notes:

1. Data from spring 2000 through fall 2006
2. Data from fall 2006

3. Data from 1992-1993
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For the period Spring 2000 through Fall 2006, the average dissolved oxygen (DO) values
indicate the overburden groundwater is generally anoxic (<2 mg/l DO)); whereas, the bedrock
groundwater is typically oxic (>2 mg/l DO). Eh measurements generally found reduced
conditions but not decidedly so. Eh values are typically of limited utility in evaluating redox
conditions within an aquifer.

Also, one of the primary components of the remedy, lowering the water table within the landfills
remains difficult to monitor adequately. An increase in water level monitoring, both in
additional wells and in nearby surface water bodies has been conducted. However, water levels
under the Town Dump may be inferred, and a lack of monitoring well density in the vicinity of
the Tire Pile and Solid Waste landfill areas did not allow a determination of groundwater
elevations under these former disposal areas.

Based on 1992 data, total organic carbon concentrations (TOC) were highest (150 to 180 mg/l) in
samples collected from former landfill piezometers. Downgradient of the landfills, the historic
TOC concentrations were lower (10 to 80 mg/l). Therefore, the landfills were concluded to be a
source of organic carbon which could be used to support microbial reductive dissolution to
mobilize arsenic in the groundwater. No TOC data has been collected since 1992.

1. Arsenic Concentrations and Environmental Data

The total arsenic concentrations and groundwater elevations for the period Spring 2000 through
Fall 2006 were reviewed and graphically analyzed (WESTON, 2007). Examination of these data
indicates the following patterns between 2000 and 2006:

= The highest total arsenic concentration at any individual well is usually associated
with a fall sample. To a lesser extent the lowest total arsenic concentration at any
individual well is usually associated with a spring sample.

= An increase in total arsenic concentration in any well is commonly associated with
the fall samples (and a relative lowering of the groundwater table). Repeated total
arsenic spikes associated with fall samples and lower groundwater elevations are
most strongly shown in monitoring wells GZ-6-2R and MW-303B.

Daily total precipitation data was obtained for the period beginning 1 January 2000 to 31 January
2007 (Weather Resource, 2006). The precipitation data was collected from the weather station
(No. 19986) at the Manchester Airpark located approximately 4.5 miles west of the Site. An
evaluation of 30-day precipitation totals prior to individual sampling events and total arsenic
concentrations was conducted for selected monitoring wells for the period Spring 2000 to Fall
2006. The results do not indicate there is any correlation between 30-day precipitation totals and
the resultant total arsenic concentrations in either the overburden or bedrock aquifer at the Site.
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C. The Fate of Arsenic in Groundwater

Arsenic is primarily present in groundwater as inorganic oxyanions of arsenite (+3) and arsenate
(+5). Under reducing conditions the more soluble arsenite form predominates; whereas, the less
soluble arsenate form is more prevalent under oxidizing conditions. Furthermore, arsenite is
expected to be less strongly sorbed to oxides and clays within the aquifer.

Under the circumneutral pH values of the groundwater at the Site the solubility of arsenic is
expected to be primarily controlled by co-precipitation with iron oxides. Both arsenite and
arsenate adsorb strongly most notably to iron oxides and oxyhydroxides. The contaminated
groundwater plume contains significant amounts of iron which is in the reduced or soluble
ferrous form (+2) because the groundwater is anaerobic. Once this iron and arsenic-contaminated
groundwater discharges to the oxygenated surface waters of Cohas Brook and Whispering Pines
Pond, the iron rapidly changes valence state to the ferric (+3) insoluble form and precipitates as
an amorphous iron hydroxide (Hounslow, 1980). The iron hydroxide rapidly scavenges the
arsenic reducing the concentration of arsenic in surface waters to close to detection limits. The
sorption of arsenic into the sediments creates sediments with a higher concentration of arsenic
(historically concentrations up to 1,550 parts per million or mg/kg were measured in 1996).
Sediment arsenic concentrations have been generally stable and consistently lower than 20
mg/kg the last 3 years (see Figure 12b).

D. Processes in Sediments in the Area Adjacent to the Site

The primary questions with respect to the arsenic-contaminated sediments are:

e Are there conditions under which arsenic may be mobilized out of the sediment and
create human health or ecological hazard?
e Isthe arsenic bio-available to organisms in the sediment?

As explained earlier, the sediment in its present form does not appear to pose a human health or
ecological risk that is unacceptable according to EPA guidelines. A summary of the potential
biotic and abiotic arsenic cycling processes within the Site sediments is presented below as
Table 5.
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Table 5
Summary of Potential Arsenic Cycling Processes in Site Sediments
PROCESSES DESCRIPTION
o Initial dissolution of Fe(ll1)-oxide releases
Sorbed As5+; followed by
Reductive phases . S_ub_sequent rap_id _A55+ reduction
Dissolution blgt_lcally or gblotlcally
o Initial reduction of As5+ on surface;
Solid followed by
phases e Release of As3+ to environment via
dissolution of Fe(l11)-oxide
= c’g o As5+ respired by microbe (i.e. terminal
o b electron acceptor); in conjunction with
5 2 Dissimilatory o Use of electron donor (i.e. carbon source)
8 N Micraobial by microbe
w9 Reduction o As3+ released to environment
NS « Microbial As5+ uptake; followed by;
Detoxification o As5+ reduced within cell; followed by
o Excretion of As3+ to environment
¢ Dissolved sulfide serves as an electron
donor
Abiot?c Dissolved sulfide | ® As3+ release to environment; which may
Reduction be followed by
o Precipitation of arsenite sulfide (low pH)or
arsenosulfite compounds (high pH)
Chemical Oxidation o As3+ oxidized using various oxidants (e.g.
. (Abiotic) OH  radical, H,O,, Fe(l11), MnO,, O,)
z +
o9 —— —
= < o Microbial As3+ oxidized at cell
< 4 Detoxification membrane; followed by
c 4 . . o Release of As5+ to environment
X 9 Microbial .
o< Oxidation o Microbe uses As3+ as electron donor for
Chemolitho- the
autotrophs o reduction of oxygen or nitrate for cell
growth

(Table developed primarily from Inskeep, 2002)

The questions posed above ask what is the long-term stability and availability of the arsenic
locked into the iron-arsenic hydroxide that forms on the banks of Cohas Brook and Whispering
Pines Pond. Recent research has found that iron hydroxides convert to iron oxides, principally
goethite and hematite with half-lives on the order of 300 days or less. During the conversion the
concern is that the arsenic will be ejected or desorbed from the mineral complex as
transformation progresses. However, the results of the research indicate that transformation
occurs much faster under biotic conditions and that the arsenic remains sorbed despite the
mineral symmetry changing (Ford, 2002). Therefore, it appears that the iron-arsenic complex is
stable and remains unavailable for contact or ingestion as a dissolved species by people or

organisms.
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There is also the concern regarding anoxic events in the aquatic environment. These could occur
in the hypolimnion of an impoundment during the summer, under the ice in winter, or during
times of high biological oxygen demand. Essentially, any environment or condition that lowers
oxygen concentrations in surface waters is suspect to the re-mobilization of arsenic in the more
toxic arsenite form. The notion is that in an anoxic environment the valence state for iron will
change from the insoluble +3 to the soluble +2. Once the iron has dissolved, there is nothing left
to bind the arsenic. In a reducing environment arsenic goes from a valence state of +5, arsenate,
to the more toxic +3, arsenite. Under an anoxic environment the potential exists for the arsenic to
become more mobile and toxic, and for concentrations in the surface water to increase.

Recent work has shown that in anoxic sedimentary environments the arsenic and iron are
mobilized temporarily; however, the presence of nitrate quickly changes the valence state back to
the particle-reactive forms of +3 and +5, for iron and arsenic respectively (Ford, 2002). In the
literature reference cited, Upper Mystic Lake had concentrations of up to 2100 pg/kg of arsenic
controlled by concentrations of 40 uM of nitrate. The implications for the Auburn Road Site are
that bioavailability may be limited in a similar fashion and that iron-arsenic mobility in
sediments should be limited.

Other work has found that arsenic mobility from sediment depends greatly on the ligand species
that arsenic is sorbed to. Arsenic can be sorbed via ionic bonds which may be dissolved by the
addition of various salts. Strongly sorbed arsenic in humic acids or oxides may be liberated by
the addition of phosphates such as in the case of agricultural runoff. Arsenic complexed with
sulfides may be mobilized through the addition of oxygenated water or high concentrations of
nitrates (Keon, 2001). However, in New England, the predominance of iron-rich metamorphic
and igneous rocks generates iron-rich surface water environments where iron oxyhydroxides and
other iron minerals are the predominant ligand and sediment component. The iron minerals, as
cited above, scavenge arsenic and other metals controlling their concentration in surface waters.

Inherent in the implications of the articles cited above, are that arsenic concentrations in
sediment may not pose a problem. The current sampling of sediments is being performed to
ensure that the arsenic is indeed immobile and unavailable to humans and biota. The above
discussions point to the fact that although it is unlikely that the arsenic in sediments in Cohas
Brook or Whispering Pines Pond is mobile, there are conditions where arsenic may become
mobile or increase in bio-availability. The literature indicates that toxicity and mobility of
arsenic in the hyporheic zone of Cohas Brook and Whispering Pines Pond is a function of a
number of parameters including specific ligands, redox state, and nutrients.

IV. Overall Progress in Attaining Cleanup Levels

The 1996 Amended ROD incorporated the interim groundwater cleanup levels established in the
1989 ROD. However, all of the contaminants of concern except one (arsenic) were either no
longer found or were confined to a single well, MW-102A, which directly abuts the Old Town
Landfill. Trans 1,2 dichloroethylene, 2-butanone, toluene and lead were all an order-of-
magnitude or greater below their cleanup levels. Although vinyl chloride and benzene were both
reported in the 2002 Five-Year Review as being detected in MW-102A at 6 parts per billion,
which was slightly above their respective New Hampshire Ambient Groundwater Quality
Standard (AGQS), vinyl chloride and benzene have not been detected in MW-102A for the
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period Spring 2000 through Spring 2006. In MW-102A, for this same time period only
trichloroethylene (TCE) and tetrachloroethylene (PCE) have been detected in concentrations
which exceed the AGQS. From 2000 to 2006, no other wells sampled for VOCs have shown
exceedence of AGQS. Arsenic concentrations in well MW-102A have been below 10 ug/l since
1993.

Most recently (2005 through 2007), arsenic exceedances of the New Hampshire AGQS (10 ug/l)
have remained in 11 of the 17 monitoring wells currently sampled as part of the long-term
monitoring program at the Site. The potential risk that arsenic generates if the groundwater is
used as a drinking water source makes it a concern at the Site, although a water line was installed
to residents along portions of Auburn Road in 1987 (including Whispering Pines Mobile Home
Park, Longwood Avenue, and Shady Lane). The 1996 Amended ROD chose monitored natural
attenuation as the groundwater remedy. At that time it was believed that capping the disposal
areas would alter the subsurface environment and that off-Site groundwater would attain the
previous interim cleanup level of 50 ug/l arsenic within five years. It was also believed that the
natural cleanup of groundwater would also facilitate the natural recovery of the sediments and
surface waters in Cohas Brook and Whispering Pines Pond.

In the eleven years since the 1996 Amended ROD the groundwater concentrations of arsenic are
generally declining (but slowly); however, they remain above the new interim cleanup level of
10 ug/l in most LTEMP wells.

It is encouraging that as of Fall 2007, four of the monitoring wells monitored as part of the
LTEMP have arsenic concentrations which have decreased from historic levels greater than
50 ug/l to levels below the previous interim clean up level of 50 ug/l. However, to date the 2002
EPA revised Maximum Concentration Level for arsenic of 10 ug/l has not been met in these
wells. It is apparent that attaining the 10 ug/l interim cleanup level for arsenic will take
additional time.

Straight line regression of the contaminant trends in each well demonstrates that most cleanup
levels may not be attained before the next five-year review. However, a simple regression
should not be used to define trends unless the controls on that trend indicate that it is useful.
Arsenic concentrations should be controlled primarily by redox and it is unknown if the
relationship between the two is linear. Additionally, other controls may affect arsenic
concentrations as well, rendering a simple regression analysis of limited value. Asymptotic
behavior of arsenic concentrations could either greatly shorten or lengthen, depending on
Kinetics, the time to attain cleanup levels. Additional monitoring and analysis has been
performed in an attempt to determine the controls on arsenic concentrations; however, more
work is needed in order to update and develop more accurate estimates of cleanup times.

The use of the landfill covers and surface water management at the Site to lower the water table
and limit anaerobic zones or leaching zones that solubilize arsenic into the groundwater may
significantly minimize further mobilization of arsenic. In the following subsections the behavior
of arsenic in individual wells will be analyzed with respect to attaining cleanup levels, the status
of organic contaminants will be discussed, and the nature and status of sediment and surface
water contamination by arsenic will be outlined.
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A. Arsenic Contaminated Groundwater

Arsenic-contaminated groundwater flows from the three disposal areas at the Auburn Road
landfill, northward and discharges to Cohas Brook, although a minor component discharges to
Whispering Pines Pond. The 1996 Amended ROD stated that natural attenuation would attain
cleanup levels in off-Site groundwater within five years of capping the disposal areas. However,
currently, the interim cleanup levels set for the Site have not been obtained in all wells.

The 1996 Amended ROD contained a number of trip-wires for arsenic groundwater
contamination which, if met, would require further investigation and potential, active remedial
action. In essence, the triggering mechanisms for investigation and potential active remedies are:
1) groundwater contaminated by the Site moves northward from Cohas Brook; 2) a violation of
New Hampshire Surface Water Quality Regulations Env-Ws 430-438; and, 3) if arsenic-
contaminated sediments are found to be toxic to aquatic life.

EPA modified the monitoring of groundwater at the Site in 1997 to account for the presence of
over a decade of data on many wells. The Agencies believed that monitoring at a limited number
of specific wells would be more indicative of trends at the Site. The simple and homogenous Site
geology enabled the use of far fewer wells to develop a model of Site contamination. Site
geology consists of glacial outwash sands that thicken from 0 feet in the southern part of the Site
to over 75 feet in the northern part of the Site. Lying beneath the outwash sand is a thin layer of
till that varies from 0 to 20 feet in depth, and then the top of bedrock. Almost all flow, and
contamination, is in the overburden material that has transmissivities as high as 140 ft’ per day.

As part of this Five-Year Review, eleven LTEMP monitoring well locations were evaluated for
trends in arsenic concentrations and are listed in Table 6. Monitoring wells GZ-1-2R, GZ-6-2R,
GZ-6-3R, MW-302BR, NUS-1-2, NUS-2-2, PZ-218, C-1, and MW-302A were selected to
evaluate the approximate centerline of the current arsenic plume. Monitoring well MW-303B
was selected to evaluate groundwater conditions downgradient of the Town Dump (between the
Dump and Whispering Pines Pond). Monitoring well MW-109B was selected to evaluate
groundwater downgradient of the plume. The remaining LTEMP monitoring wells have a limited
data set (GZ-9-4R data only since 2000) or have met/consistently been below the interim cleanup
level of 10 ppb (MW-102A, MW-303A, MW-1A, and MW-1B). Since 1993, most wells (8 of
11) have shown a statistical and graphical decrease in arsenic concentration over time (Table 6,
and Figure 1-11, respectively).
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Table 6
Arsenic Statistical Summary
Available Data Set Re(éggzD_ ata
(1993-spring 2007) spring 2007)
Well Arsenic Concentrations (ug/L) Arsenic Trends Arsenic Trends
ID
pll Linear
Minimum | Maximum Arithmetic Median Kendall Graphs Linear Graphs
Mean Test
Trend | Trend | R™2 | Trend | R™2
Overburden Wells:
GZ-1-2R 34.1 122 66.1 54.8 D D 0.6456 D 0.3374
GZ-6-2R 12.9 436 251.3 269 D D 0.7493 D 0.2423
GZ-6-3R 131 366 166.9 155 I NT 0.0091 NT 0.0107
MW-109B 1.6 268 116.5 160 D D 0.529 D 0.5522
MW-302BR 1.4 248 146.1 199.5 D D 0.6181 I 0.1758
MW-303B 9 52.8 30.3 28.8 NT I 0.0773 D 0.5273
NUS-1-2 55.3 392 304 312 D D 0.5006 D 0.4008
NUS-2-2 105 173 128.5 124 D D 0.172 D 0.3828
PZ-218 72.1 976 565.8 569.5 NT D 0.1365 I 0.3899
Bedrock Wells:
C-1 33.3 494 318.7 362 D D 0.4753 I 0.9064
MW-302A 10.1 67.2 42.6 43.7 D D 0.6326 I 0.0244

Notes:

D = Decreasing over time
| = Increasing over time
NT = No Trend over time

Trends determined by Mann-Kendall Test are at 90% confidence

Based on projections of linear trend lines for LTEMP monitoring wells used to monitor the
arsenic plume, it will likely take in excess of 20 years to reach the 10 ppb MCL for arsenic in all
LTEMP monitoring wells. However, the problems with linear regression have been point out
previously in this Appendix. In a like sense, Mann-Kendall statistical analysis should not be
blindly applied with respect to the data either. The Mann-Kendall analysis does not examine the
magnitude of the resulting decrease or increase, or if the concentrations exceed cleanup levels, or
when cleanup levels will be attained. In Table 6 above, the Mann-Kendall analysis does find that
concentrations in 8 of 11 wells are decreasing, yet only 1 of those 8 wells has a mean
concentration that is below the previous, 50 ppb, interim cleanup level. However, examining the
individual plots for wells GZ-1-2R, MW-302BR, MW-109B and MW-303B that follow, one
finds that the concentrations are mostly all below 50 ppb and, in some cases, at or below the new
interim cleanup level of 10 ppb during the last 3 years. One item of concern that does warrant
additional investigation is the variability of groundwater concentrations in some wells.
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Statistical analysis like that shown above should not be considered without further analysis of
other parameters such as location, water quality parameters, and other factors to determine the
significance of such trends. Additional monitoring and analysis still needs to be performed to
determine the controls on arsenic concentrations and to update and develop more accurate
cleanup times for the Site.

In the following subsections the selected monitoring wells will be listed, the trend of
concentrations of arsenic in various wells will be analyzed, a comparison to the trip-wires in the
1996 AROD will be evaluated, and the potential engineered remedies for this Site will be
evaluated. A summary of the current groundwater long-term environmental monitoring program
(LTEMP) is shown in Table 7.
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Table 7:
Groundwater Monitoring Program as of 2006
Spring Fall
Depth to Screened
Monitoring TotalDepth Bedrock Interval Water Water
Well ID Sampling Rationale (ft bgs) (ft bgs) (ft bgs) Arsenic | VOCs | Level | Arsenic | VOCs | Level
LTEMP Overburden Monitoring Wells
GZ-1-2R Plume monitoring 17.5 Unknown 75-175 X - X X - X
MW-109B Downgradient location 29 Unknown 19 -29 - - X - X
MW-302BR Plume monitoring 4.5 49.5 36.5-41.5 X - X X - X
MW-303B Plume monitoring 13.8 18 8.5-13.8 X - X X - X
NUS-1-2 Plume monitoring 475 475 Unknown - 47.5 X - X X X X
NUS-2-2 Plume monitoring 25 Unknown 15 - 25 - - X X X X
GZ-9-4R Plume monitoring 47 Unknown 42 - 47 X - X X - X
GZ-6-2R Plume monitoring 35.5 40.8 30.5-35.5 X - X X - X
GZ-6-3R Plume monitoring 50 50.6 45 -50 X - X X - X
pZ-218 Plume monitoring 6 Unknown 45-6 X - X X - X
MW-104B Water level only 40 45 29 - 40 - - X - - X
MW-304B Cross gradient 14.6 17 10.6 - 14.6 - - X X - X
A-33 Cross gradient 9.2 Unknown 1-9.20 - - X - - X
PZ-102 Cross gradient 13 125 10 - 13 - - X - - X
MW-301B Cross gradient 21.2 295 16.2-21.2 - - X X - X
Background/Upgradient i i
MW-1B location 14.6 Unknown 9.6-14.6 X X X X
MW-102B 345 Unknown 24 - 34 - - X - - X
Overburden Monitoring Wells — Fall 2006 ONLY

A-31 Plume delineation 8.1 Unknown 3.1108.1 - - - X - X
A-46 Plume delineation 16.4 Unknown 1.41016.4 - - - X - X
GZ-10-3R Plume delineation 29.6 33.8 24.61029.6 - - - X : X
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Table 7:
Groundwater Monitoring Program as of 2006
Spring Fall
Depth to Screened
Monitoring TotalDepth Bedrock Interval Water Water
Well ID Sampling Rationale (ft bgs) (ft bgs) (ft bgs) Arsenic | VOCs | Level | Arsenic | VOCs | Level
Overburden Monitoring Wells — Fall 2006 ONLY (Concluded)
MW-101B Plume delineation 45 45.8 35 to 45 - - B X - X
MW-106B Plume delineation 27 27.7 17 to 27 - _ _ X N X
MW-108B Plume delineation 51 49.5 4810 51 - _ _ X N X
MW-207B Plume delineation 35 35.2 25 10 35 - _ _ X N X
MW-210B Plume delineation 16 16.1 610 16 - _ _ X N X
NUS-9-1 Plume delineation 38 Unknown 13 to 38 - - - X - X
LTEMP Bedrock Monitoring Wells
GZ-1-3R Plume monitoring 30 18.5 25 - 30 X - X X X X
MW-102A Plume monitoring 61.5 34 51.5- 615 X X X X X X
MW-109A Down gradient 78 29.0 68.1- 78 - - X X - X
MW-302A Plume monitoring 59.3 495 54.5-59.3 X - X X - X
MW-303A Plume monitoring 37 18 32-37 X X X X X X
R-1 Cross gradient 400 Unknown | open bore hole - - X - - X
R-2 Cross gradient 400 Unknown | open bore hole - - X - - X
Background/Upgradient i i
MW-1A location 30.4 14.0 25.4-30.4 X X X X
c-1 Plume monitoring 34.5 24.5 29.5-345 X - X X - X
MW-205 - 85 35 75 - 85 DESTROYED (replaced by MW-207A/207B couplet)
Bedrock Monitoring Wells — Fall 2006 ONLY
MW-101A Plume delineation 70.1 45.8 60 to 70.1 - - - X - X
MW-106A Plume delineation 58.7 21.7 48.7 10 58.7 - - - X - X
MW-108A Plume delineation 72.9 49.5 62.9 t0 72.9 - - - X - X
MW-201 Plume delineation 75 19.3 6510 75 - _ _ X N X
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Table 7:
Groundwater Monitoring Program as of 2006
Spring Fall
Depth to Screened
Monitoring TotalDepth Bedrock Interval Water Water
Well ID Sampling Rationale (ft bgs) (ft bgs) (ft bgs) Arsenic | VOCs | Level | Arsenic | VOCs | Level
Bedrock Monitoring Wells — Fall 2006 ONLY (Concluded)
MW-202 Plume delineation 86 10.5 76 10 86 - - _ X N X
MW-204 Plume delineation 98.9 67.9 88.910 98.9 - - - X - X
MW-207A Plume delineation 87 35.2 77 to0 87 - _ _ X N X
MW-210A Plume delineation 62 16.1 52 10 62 - _ _ X N X
MW-301A Plume delineation 41.5 29.5 36.5t0 41.5 - _ _ X N X
MW-303A Plume delineation 37 18.5 3210 37 - _ _ X N X
MW-304A Plume delineation 37.4 17 32.41037.4 - - - X - X
Notes:
"-" = Not Sampled
"X" = Sampled

VOCs = volatile organic compounds
ftbgs = feet below ground surface
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1. Arsenic Behavior in Individual Wells

The first monitoring well to consider at the Site is actually a piezometer. PZ-218 is positioned
directly between the Tire Dump and the Solid Waste Pile. The screened interval for this
piezometer is shallow at 4.5 to 6 feet below ground surface (bgs) (see Table 7). The well bottom
is approximately 8 feet from the top of the casing. Because of its shallow depth, this well has
been dry several times in the past during sampling rounds. As demonstrated by a Mann-Kendall
test there is no definable trend in arsenic concentrations (see Table 6). The graph of all available
arsenic data indicates a decrease (but with a poor correlation factor, R?) in PZ-218. There have
been some increases in concentration in PZ-218 in the 2002 - 2007 timeframe (dashed trend
line), but concentrations were within the historical range (1993 - 2002) of concentrations for this
well. PZ-218 is shallow and is periodically found to be dry. Because the construction of PZ-218
IS questionable for monitoring purposes, the data are not consistent and may not be
representative of groundwater conditions, the installation of a shallow overburden monitoring
well (and/or well couplet) is recommended to replace PZ-218.

PZ-218: Arsenic vs. Time
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Figure 1: Piezometer PZ-218 arsenic concentrations 1993 to 2007.

The bedrock well C-1 is a located immediately downgradient of the Tire Pile and Solid Waste
Landfill. Based on a Mann-Kendall test and the graphed complete data set, the arsenic
concentrations are decreasing in C-1. However, the recent graphed data show increases in arsenic
concentrations, but concentrations in the 2002 -2007 timeframe (dashed trend line) are still well
below the historical maximum (1993 - 2002). A review of the well construction indicates that
this well is installed only 5 feet into bedrock with a screened interval of 29.5 to 34.5 feet bgs (see
Table 7). If the seal is not adequate at the overburden-bedrock interface, it is possible that this
well is influenced by deep overburden groundwater. Installation of a deeper, replacement
bedrock well at this location is recommended.
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C-1: Arsenic vs Time
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Figure 2: Bedrock well C-1 arsenic concentrations 1993 to 2007.

Well GZ-1-2R is a shallow overburden well that lies approximately 100 feet north
(downgradient) of Well C-1. The screened interval of GZ-1-2R is 7.5 to 17.5 feet bgs (see Table
7). Based on a Mann-Kendall test and graphical analysis, well GZ-1-2R consistently shows a
downward trend in concentration. Additionally, the previous interim cleanup level (50 ug/l) for
arsenic has been attained in this well during 6 out of the last 8 sample events. Well GZ-1-3R is a
deeper, couplet well that was sampled in fall 2006 with an arsenic concentration of 19.1 ug/I.

Continued sampling of this well is recommended.
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Figure 3: Overburden well GZ-1-2R arsenic concentrations 1993 to 2007.
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Wells GZ-6-2R and GZ-6-3R is an overburden well couplet approximately 800 feet down-
gradient of well GZ-1-2R. Shown below, well GZ-6-2R is statistically and graphically declining
in arsenic concentrations, while GZ-6-3R appears to be statistically increasing or graphically
showing no trend in arsenic concentrations. Visual inspection of the GZ-6-3R trend indicates any
statistical upward trend is driven by one or two points. Current concentrations are within the
historical range and concentrations appear stable. Both wells are still above the previous interim
cleanup level of 50 ppb.
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Figure 4: Overburden well GZ-6-2R arsenic concentrations 1993 to 2007.
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Figure 5: Overburden well GZ-6-3R arsenic concentrations 1993 to 2007.
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The screened intervals for GZ-6-2R and GZ-6-3R are 30.5 to 35.5 feet bgs (5 feet above top of
bedrock) and 45 to 50 feet bgs (on top of bedrock), respectively (see Table 7). This may indicate
that in this area, estimated to be near the center of the plume, the arsenic plume may be
narrowing in thickness and that the concentrations in GZ-6-3R may be driven primarily by
diffusion from fine-grained materials in the aquifer.

The well couplet MW-302A and MW-302BR lie approximately 300 feet downgradient of the
GZ-6-2R and GZ-6-3R couplet. The screened intervals for MW-302A and MW-302BR are 54.5
to 59.3 feet bgs and 36.5 to 41.5 feet bgs, respectively (see Table 7). Based on the entire data
set, MW-302A, the bedrock well, shows a statistical and graphical decline in arsenic
concentration. Since fall 1995, the arsenic concentrations have been below 50 ug/l. However, to
date the arsenic concentrations have not reached below 10 ug/l. Well MW-302BR, the shallow
overburden well, shows a trend that appears to be increasing until spring 2001. With the
exception of fall 2006 (132 ug/l), arsenic has not been detected in MW-302BR since spring
2001. The reason for the sudden arsenic increase during fall 2006 is unclear. Future investigation
may better explain the behavior of contaminant concentrations at this well.
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Figure 6: Bedrock well MW-302A arsenic concentrations 1993 to 2007.
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MW-302BR: Arsenic vs. Time
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Figure 7: Overburden well MW-302BR arsenic concentrations 1993 to 2007.

NUS-1-2 and NUS-2-2 are not well couplets but are, in fact, separate wells located on the north
bank of Whispering Pines Pond approximately two hundred feet apart. The screened intervals for
NUS-1-2 and NUS-2-2 are unknown to 47.5 feet bgs (on top of bedrock), and 15 to 25 feet bgs,
respectively (see Table 7). Based on recent plume maps, both wells are close to the centerline of
the arsenic plume and they demonstrate only slowly declining concentrations over time as the
plume weakens. However, it should be noted that well GZ-9-4R, located just 300 feet upgradient
of NUS 1-2, is screened at a similar depth and in similar aquifer materials as NUS 1-2. Arsenic
concentrations in GZ-9-4R have consistently been half the concentrations found in NUS 1-2.
Also, well MW-109B, which may be off the center-line of the arsenic plume, has declined
drastically in concentration since 1993. These factors indicate that further work is still needed to
determine the effect of Whispering Pines Pond on the behavior of arsenic in the aquifer in this
area of the Site.
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Figure 8: Overburden well NUS-1-2 arsenic concentrations 1993 to 2007.
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Figure 9: Overburden well NUS-2-2 arsenic concentrations 1993 to 2007.
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The overburden well MW-109B is located along Auburn Road on the Whispering Pines Mobile
Home Park property, at the northern edge of the proposed GMZ boundary. The screened interval
for MW-109B is 19 to 29 feet bgs (see Table 7). Based on a Mann-Kendall test and graphical
analysis of the complete data set, the arsenic concentrations have decreased significantly in MW-
109B. The total arsenic concentrations have decreased from levels above 200 pg/L to non-detect
(<10 pg/L) during the last three LTEMP sampling rounds.
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Figure 10: Overburden well MW-109B arsenic concentrations 1993 to 2007.

The overburden well MW-303B is located immediately north and downgradient of the Town
Dump (between the Town Dump and Whispering Pines Pond). The screened interval for MW-
303B is shallow at 8.5 to 13.8 feet bgs (see Table 7). Based on a Mann-Kendall test and
graphical analysis of the complete data set, the arsenic concentrations show an increasing or no
trend; however, the recent trend since 2002 (dashed trend line) shows a generally decreasing
trend. The concentrations of arsenic in this well have never exceeded 55 pg/L (maximum
concentration was 52.8 pg/L in 2001) and have ranged between 20 and 30 pg/L the last two
years.
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MW-303B: Arsenic vs. Time
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Figure 11: Overburden well MW-303B arsenic concentrations 1993 to 2007.

B. Arsenic Contaminated Sediments and Surface Water

No cleanup standards were established for sediments or surface water at the Auburn Road
Landfill. When the 1996 Amended ROD was in preparation, testing indicated that the surface
water did not violate New Hampshire Water Quality Standards and that sediments were not toxic
to organisms. However, concentrations of arsenic in both sediment and surface water were
recognized to be a function of the environmental variables present and the input of arsenic from
groundwater discharging to Cohas Brook and, to a lesser extent, Whispering Pines Pond. To that
end, contingencies for anomalous events were included in the 1996 Amended ROD and the 1997
Consent Decree, and a specialized monitoring program was instituted.

Monitoring consists of a background location (SW-03 in unnamed stream), estimated
groundwater discharge points (SD-02 in Whispering Pines Pond and SW/SD-09 in Cohas
Brook), and at locations downstream of the Site (SW-06 in Whispering Pines Pond and SW/SD-
04 in Cohas Brook). Background locations were selected upgradient of the discharge of
groundwater.

D-25




Auburn Road Landfill Superfund Site
DRAFT Fourth Five-Year Review

Figures 12a and 12b show arsenic concentrations in sediment (SD) sample locations since 1993
and from 2000 to 2006, respectively. Figure 12c and 12d show arsenic concentrations in surface
(SW) sample locations since 1993 and from 2000 to 2006, respectively. The general trend in
surface water monitoring concentrations of arsenic are stable and below New Hampshire Surface
Water Quality Criteria [the “Fresh Water Acute” and “Fresh Water Chronic” surface water
quality criteria for arsenic (340 pg/L and 150 pg/L, respectively), as identified by NHDES Env-
Ws 1700 (12/10/99)]. Sediment arsenic concentrations have also been generally stable and
consistently below 50 mg/kg the last 3 years.
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Figure 12a. Sediment arsenic concentrations 1993 to 2006.
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Figure 12b. Sediment arsenic concentrations 2002 to 2006.
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Figure 12c. Surface water arsenic concentrations 1993 to 2007.
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Surface Water Arsenic Concentrations
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Figure 12d. Surface water arsenic concentrations 2002 to 2007.

The high arsenic concentration in surface water at location SW-9 in 2001 was discussed in the
2002 Five-Year Review and may have been an anomalous result due to sediment in the sample.
Surface water samples at this location have been field-filtered since 2003. Arsenic concentrations
in filtered and unfiltered surface water samples from this location have not exceeded NHDES
Surface Water Quality Criteria since 2002.

An ongoing EPA grant-funded University of Connecticut study of seasonal controls on arsenic
transport across the groundwater-surface water interface is being conducted on sediment along
Cohas Brook in the vicinity of LTEMP sampling location SW/SD-09 (MacKay, 2005).
Preliminary results suggest that groundwater arsenic transport to Cohas Brook is controlled by
the formation of iron oxides in the sediments.

It was noted in the July 2007 Site Inspection that beaver dams were not observed and that
drainage at the outlet of Whispering Pines Pond has improved, leading to lower pond surface
water levels.

C. Volatile Organic Compounds-Contaminated Groundwater

Since 2000, VOC samples have been collected as part of the LTEMP from monitoring well
locations GZ-1-3R (annually), MW-102A (semi-annually), NUS-1-2 (annually), NUS-2-2
(annually), and MW-303A (semi-annually) (see Table 7). The LTEMP VOC analytical results
since 2000 are summarized in Tables 8 through 14. The VOCs shown in the tables are the
contaminants of concern listed in the 1996 AROD (vinyl chloride, trans 1-2 dichloroethene, 2-
butanone, trichloroethene, tetrachloroethene, toluene, and benzene).
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Table 8
Summary of Vinyl Chloride Concentrations in LTEMP Monitoring Wells 2000 - 2006

Well NHDES 2000 2001 2002 2003 2004 2005 2006 2007
ID AGQS || Spring | Fall || Spring Fall Spring | Fall Spring Fall Spring Fall Spring Fall Spring Fall Spring

GZ-1-3R 2 - 1U - 0.40J - 1U - 1U - 0.40J - 0.60J - 1.0U -
MW-102A 2 29U | 26U | 23U 1.7U 22U | 16U | 1.0U | 10U || 10U | 35U 1.0U | 10U | 10U 1.0U 1.0U

MW-205 2 - 1U - destroyed - - - - - - - -- -- -- --

1.0 U (37)/

NUS-1-2" 2 - 1U - 0.55J - 1.0U - 0.51J - 0.31J - 0.32J - 1.0 U (42) -

NUS-2-2 2 - 1U - 1U - 1.0U - 1.0U - 1.0 U - 1.0U - 1.0U -
MW-303A* 2 1U 1U 1U 1U 1U 1U || 1.0U | 10U || 1.0U | 1.0U 1.0U | 1.0U | 10U 1.0U 1.0U

Notes:

-- = Not sampled or data not available. Data collected prior to the 2000 sampling event is as reported in the Draft 1999 Annual Report by Sevee & Maher
Engineers, Inc., 16 February 2000.
Groundwater samples collected in November 2005 were re-collected in December 2005 (for VOC analysis only) due to laboratory issues.
U = The compound was not detected at the associated numerical sample quantitation limit.

J = The associated numerical value is an estimated quantity.

UJY/J* = Estimate results due to surrogate recovery below quality control limits.
AGQS = Ambient Groundwater Quality Standards
NHDES = New Hampshire Department of Environmental Services
All values shown in units of micrograms per liter (parts per billion).

*Well MW-303A is not part of the Long Term Environmental Monitoring Plan; however, is being sampled at the request of the U.S. Environmental Protection

Agency.

Monitoring well NUS-1-2 was sampled at more than one depth during the Fall 2006 sampling round. The data is reported as the concentration followed by the

sample depth [i.e., 1.0 U (37) / 1.0 U (42)].

D-29




Auburn Road Landfill Superfund Site

DRAFT Fourth Five-Year Review September 2007
Table 9
Summary of Trans 1,2-Dichloroethene Concentrations in LTEMP Monitoring Wells 2000 - 2006

Well NHDES 2000 2001 2002 2003 2004 2005 2006 2007
ID AGQS | Spring Fall Spring Fall Spring Fall Spring Fall Spring Fall Spring Fall Spring Fall Spring

GZ-1-3R 100 -- 1U -- 1U -- 1U -- 1U -- 1.0U -- 1.0U -- 1.0U --
MW-102A 100 29U 26U 2.3U 1.7U 22U 16U 1.0U 1.0U 1.0U 35U 0.21) 1.0U 1.0U 1.0U 1.0U

MW-205 100 - 1U - destroyed - - - - - - - - - - -

1.0U (37)/

NUS-1-2" 100 -- 1U -- 1U -- 1.0U -- 1.0U -- 1.0U -- 1.0U -- 1.0U (42) --

NUS-2-2 100 -- 1U -- 1U -- 1.0U -- 1.0U -- 1.0 U -- 1.0U -- 1.0U --
MW-303A* 100 1U 1U 1U 1U 1U 1U 1.0U 1U 1.0U 1.0U 1.0U 1.0U 1.0U 1.0U 1.0U

Notes:

-- = Not sampled or data not available. Data collected prior to the 2000 sampling event is as reported in the Draft 1999 Annual Report by Sevee & Maher
Engineers, Inc., 16 February 2000.

Groundwater samples collected in November 2005 were re-collected in December 2005 (for VOC analysis only) due to laboratory issues.

U = The compound was not detected at the associated numerical sample quantitation limit.

J = The associated numerical value is an estimated quantity.

UJY/J* = Estimate results due to surrogate recovery below quality control limits.

AGQS = Ambient Groundwater Quality Standards

NHDES = New Hampshire Department of Environmental Services

All values shown in units of micrograms per liter (parts per billion).

*Well MW-303A is not part of the Long Term Environmental Monitoring Plan; however, is being sampled at the request of the U.S. Environmental Protection
Agency.

Monitoring well NUS-1-2 was sampled at more than one depth during the Fall 2006 sampling round. The data is reported as the concentration followed by the
sample depth [i.e., 1.0 U (37) / 1.0 U (42)].
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Table 10
Summary of 2-Butanone Concentrations in LTEMP Monitoring Wells 2000 - 2006
Well NHDES 2000 2001 2002 2003 2004 2005 2006 2007
ID AGQS | Spring | Fall | Spring Fall Spring Fall Spring Fall Spring Fall Spring Fall | Spring Fall Spring
GZ-1-3R 170 -- 5U -- 5U -- 5U -- 5U -- 50U -- 50U -- 50U --
MW-102A 170 14U 13U 12U 85U 11U 8 U 5.0U 50U || 5.0U 18U 5.0U 50U | 5.0U 5.0U 5.0U
MW-205 170 - 5U - destroyed - - - - - - - - - - --

R 5.0U (37)/
NUS-1-2 170 -- 5U -- 5U -- 50U -- 50U -- 50U -- 50U -- 5.0U (42) --
NUS-2-2 170 -- 5U -- 5U -- 5.0U -- 5.0U -- 5.0 UJ! -- 50U -- 50U --

MW-303A* 170 5U 5U 5U 5U 5U 5U 5.0U 5U 5.0U 5.0U 5.0U 50U |[ 5.0U 5.0U 5.0U
Notes:

-- = Not sampled or data not available. Data collected prior to the 2000 sampling event is as reported in the Draft 1999 Annual Report by Sevee & Maher
Engineers, Inc., 16 February 2000.
Groundwater samples collected in November 2005 were re-collected in December 2005 (for VOC analysis only) due to laboratory issues.
U = The compound was not detected at the associated numerical sample quantitation limit.

J = The associated numerical value is an estimated quantity.

UJY/J* = Estimate results due to surrogate recovery below quality control limits.
AGQS = Ambient Groundwater Quality Standards
NHDES = New Hampshire Department of Environmental Services
All values shown in units of micrograms per liter (parts per billion).
*Well MW-303A is not part of the Long Term Environmental Monitoring Plan; however, is being sampled at the request of the U.S. Environmental Protection

Agency.

Monitoring well NUS-1-2 was sampled at more than one depth during the Fall 2006 sampling round. The data is reported as the concentration followed by the
sample depth [i.e., 1.0 U (37) / 1.0 U (42)].
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Table 11
Summary of Trichloroethene Concentrations in LTEMP Monitoring Wells 2000 - 2006
Well NHDES 2000 2001 2002 2003 2004 2005 2006 2007
ID AGQS | Spring | Fall Spring Fall Spring Fall Spring Fall Spring Fall Spring Fall Spring Fall Spring
GZ-1-3R 5 - 2 - 2.2 - 2.6J - 2.0 - 0.75) - 0.96J - 1.0U -
MW-102A 5 40 43 42 52 45 47J 347 390 38 3.1J 45 38 79.8 70.6 67.5
MW-205 5 - 1U - destroyed - - - - - - - - - - -
1.0U (37)/
NUS-1-2" 5 -- 1U -- 1U -- 1.0U -- 1.0U -- 1.0U -- 0.25) -- 1.0U (42) --
NUS-2-2 5 -- 1U -- 1U -- 1.0U -- 1.0U -- 1.0 U2 -- 1.0U -- 1.0U --
MW-303A* 5 1U 1U 1U 1U 1U 1U 1.0U 1U 1.0U 1.0U 1.0U 1.0U 1.0U 1.0U 1.0U
Notes:

-- = Not sampled or data not available. Data collected prior to the 2000 sampling event is as reported in the Draft 1999 Annual Report by Sevee & Maher
Engineers, Inc., 16 February 2000.

Groundwater samples collected in November 2005 were re-collected in December 2005 (for VOC analysis only) due to laboratory issues.

U = The compound was not detected at the associated numerical sample quantitation limit.

J = The associated numerical value is an estimated quantity.

UJY/J* = Estimate results due to surrogate recovery below quality control limits.

AGQS = Ambient Groundwater Quality Standards

NHDES = New Hampshire Department of Environmental Services

All values shown in units of micrograms per liter (parts per billion).

*Well MW-303A is not part of the Long Term Environmental Monitoring Plan; however, is being sampled at the request of the U.S. Environmental Protection
Agency.

Values shown in BOLD indicate that the compound was detected in excess of NHDES AGQS.

Monitoring well NUS-1-2 was sampled at more than one depth during the Fall 2006 sampling round. The data is reported as the concentration followed by the
sample depth [i.e., 1.0 U (37) / 1.0 U (42)].
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Table 12
Summary of Tetrachloroethene Concentrations in LTEMP Monitoring Wells 2000 - 2006
Well NHDES 2000 2001 2002 2003 2004 2005 2006 2007
ID AGQS | Spring | Fall | Spring Fall Spring Fall | Spring Fall Spring Fall Spring Fall Spring Fall Spring
GZ-1-3R 5 - 1U - 11U - 1U - 1U - 1.0U - 1.0U - 1.0U -
MW-102A 5 68 65 | 51J 63 J* 64 52 22 | 2703 | 36 4.5 37 45 96.9 88.2 82
MW-205 5 - 1U - destroyed - - - - - - - - - -- --
1.0 U (37)/
NUS-1-2" 5 - 1U - 1 Ut - 1.0U - 1.0U - 1.0U - 1.0U - 1.0 U (42) -
NUS-2-2 5 - 1U - VAR - 1.0U - 1.0U - 1.0 U - 1.0U - 1.0U -
MW-303A* 5 1U | 1U || 1w 1U 1U 1U || 10U 1U 1.0U | 1.0U 1.0U | 10U || 10U 1.0U 1.0U
Notes:

-- = Not sampled or data not available. Data collected prior to the 2000 sampling event is as reported in the Draft 1999 Annual Report by Sevee & Maher
Engineers, Inc., 16 February 2000.
Groundwater samples collected in November 2005 were re-collected in December 2005 (for VOC analysis only) due to laboratory issues.
U = The compound was not detected at the associated numerical sample quantitation limit.

J = The associated numerical value is an estimated quantity.

UJY/J* = Estimate results due to surrogate recovery below quality control limits.
J2 = Value is estimated since continuing calibration criteria was not met.
AGQS = Ambient Groundwater Quality Standards
NHDES = New Hampshire Department of Environmental Services
All values shown in units of micrograms per liter (parts per billion).
*Well MW-303A is not part of the Long Term Environmental Monitoring Plan; however, is being sampled at the request of the U.S. Environmental Protection

Agency.

Values shown in BOLD indicate that the compound was detected in excess of NHDES AGQS.

Monitoring well NUS-1-2 was sampled at more than one depth during the Fall 2006 sampling round. The data is reported as the concentration followed by the
sample depth [i.e., 1.0 U (37) / 1.0 U (42)].
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Table 13
Summary of Toluene Concentrations in LTEMP Monitoring Wells 2000 - 2006
Well NHDES 2000 2001 2002 2003 2004 2005 2006 2007
ID AGQS | Spring Fall Spring Fall Spring Fall Spring Fall Spring Fall Spring Fall Spring Fall Spring
GZ-1-3R 1,000 -- 1U -- 0.34) -- 1U -- 1U -- 0.21) -- 2.1 -- 1.0U --
MW-102A 1,000 29U 26U 2.3 1.7U 22U 16U 1.0U 1.0U 1.0U 35U 1.0U 1.0U 1.0U 1.0U 1.0U
MW-205 1,000 - 1U -- | destroyed - - - - - - - - - - -
1.0U (37)/
NUS-1-2" 1,000 -- 1U -- 1U -- 1.0U -- 1.0U -- 1.0U -- 1.0U -- 1.0U (42) --
NUS-2-2 1,000 -- 1U -- 1U -- 1.0U -- 1.0U -- 1.0 U -- 1.0U -- 1.0U --
MW-303A* 1,000 1U 1U 1U 1U 1U 1U 1.0U 1U 1.0U 1.0U 1.0U 1.0U 1.0U 1.0U 1.0U
Notes:

-- = Not sampled or data not available. Data collected prior to the 2000 sampling event is as reported in the Draft 1999 Annual Report by Sevee & Maher
Engineers, Inc., 16 February 2000.

Groundwater samples collected in November 2005 were re-collected in December 2005 (for VOC analysis only) due to laboratory issues.

U = The compound was not detected at the associated numerical sample quantitation limit.

J = The associated numerical value is an estimated quantity.

UJY/J* = Estimate results due to surrogate recovery below quality control limits.

AGQS = Ambient Groundwater Quality Standards

NHDES = New Hampshire Department of Environmental Services

All values shown in units of micrograms per liter (parts per billion).

*Well MW-303A is not part of the Long Term Environmental Monitoring Plan; however, is being sampled at the request of the U.S. Environmental Protection
Agency.

Monitoring well NUS-1-2 was sampled at more than one depth during the Fall 2006 sampling round. The data is reported as the concentration followed by the
sample depth [i.e., 1.0 U (37) / 1.0 U (42)].

D-34




Auburn Road Landfill Superfund Site

DRAFT Fourth Five-Year Review

September 2007

Table 14
Summary of Benzene Concentrations in LTEMP Monitoring Wells 2000 - 2006
Well NHDES 2000 2001 2002 2003 2004 2005 2006 2007
ID AGQS || Spring Fall | Spring Fall Spring | Fall Spring Fall Spring Fall Spring Fall Spring Fall Spring
GZ-1-3R 5 -- 1.1 -- 14 -- 1.2 -- 1.1 -- 0.81J -- 1.7 -- 1.2 --
MW-102A 5 29U 26U 2.3 1.7U 22U 16U 1.0U 1.0U 1.0U 35U 1.0U 1.0U 05U 0.50 U 0.50 U
MW-205 5 - 1U - destroyed - - - - - - - - - - -
R 0.57 (37)/
NUS-1-2 5 -- 1.6 -- 14 -- 1.3 -- 1.5 -- 0.89J -- 0.77J -- 0.54 (42) --
NUS-2-2 5 -- 1U -- 1U -- 0.29J -- 1.0U -- 0.70J -- 0.48J -- 0.63 --
MW-303A* 5 1U 1U 1U 1U 1U 1U 1.0U 1U 1.0U 1.0U 1.0U 1.0U 05U 05U 0.50 U
Notes:

-- = Not sampled or data not available. Data collected prior to the 2000 sampling event is as reported in the Draft 1999 Annual Report by Sevee & Maher
Engineers, Inc., 16 February 2000.
Groundwater samples collected in November 2005 were re-collected in December 2005 (for VOC analysis only) due to laboratory issues.
U = The compound was not detected at the associated numerical sample quantitation limit.

J = The associated numerical value is an estimated quantity.

AGQS = Ambient Groundwater Quality Standards
NHDES = New Hampshire Department of Environmental Services
All values shown in units of micrograms per liter (parts per billion).
*Well MW-303A is not part of the Long Term Environmental Monitoring Plan; however, is being sampled at the request of the U.S. Environmental Protection

Agency.

Monitoring well NUS-1-2 was sampled at more than one depth during the Fall 2006 sampling round. The data is reported as the concentration followed by the

sample depth [i.e., 1.0 U (37) / 1.0 U (42)].
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As shown in Tables 8 through 14, only one well, MW-102A, a bedrock well that is located at the
northeastern toe of the Old Town Landfill, shows VOC concentrations that are above the interim
cleanup levels established in the 1996 AROD. The screened interval for MW-102A is 51.5 to
61.5 feet bgs, approximately 17 feet within bedrock (see Table 7). Trichloroethene (TCE)
concentrations appear to be stable within this well (i.e. do not show a statistical or graphical
trend between 1994 and spring 2007). However, tetrachloroethene (PCE) data for the same time
period demonstrate a statistical and graphical downward trend. Figures 13a and 13b show PCE
and TCE concentrations from 1993 to 2007, respectively.
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Figure 13a: Bedrock well MW-102A PCE concentrations 1993 to 2007.
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Figure 13b: Bedrock well MW-102A TCE concentrations 1993 to 2007.

Based on the groundwater flow direction at the Site being north, toward Whispering Pines Pond,
and previous and ongoing LTEMP VOC sampling results, the data does not indicate a VOC
plume migrating northward into or under the Pond. However, the VOC vapor intrusion pathway
has not been specifically investigated at the Site and it is recommended that this potential
pathway be evaluated; particularly along Auburn Road and near the Whispering Pines Pond area.
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V1. Potential Remedy Changes

A. Contingent Remedy in 1996 ROD

Monitored natural attenuation is the current groundwater remedy at this Site. However, natural
attenuation remedies are subject to contingent remedies based on the performance of the natural
attenuation remedy. With respect to assessing the progress of monitored natural attenuation at the
Site, the key components are the lowering of the water table in the vicinity of the disposal areas
and halting the migration of arsenic contaminated groundwater.

The 1996 Amended ROD and the 1997 Consent Decree embodied a number of criteria to
evaluate in assessing whether natural attenuation is an effective remedy at the Site or that an
alternative, engineered remedy should be deployed to address arsenic contamination. The criteria
or trip wires were:

1. Groundwater contaminated by the Site moves northward from Cohas Brook.

2. A violation of New Hampshire Surface Water Quality Regulations Env-Ws 430-438.
This includes either surface water that has arsenic at concentrations that significantly
exceed background concentrations or concentrations that exceed numerical standards
set by the State that parallel Federal statutes.

3. If arsenic-contaminated sediments are found to be toxic to aquatic life.

The installation of monitoring wells north of Cohas Brook (MW-210A and MW-210B) in 2006
has generally demonstrated arsenic does not exceed the New Hampshire AGQS of 10 ppb. In
addition, to date, the surface water and sediment data do not demonstrate a risk to human health
or the environment. However, if any of the three criteria listed above are violated, a plan of
action detailing an investigation of the problem is to take place. If those investigations find that
the ARARs are violated or that an unacceptable risk to public health or the environment is
present, a plan shall be developed to address that problem.

VII. Suggested Follow-up Actions

1. Installation of additional/replacement monitoring wells: Two monitoring well locations
with higher arsenic concentrations are a piezometer PZ-218, with suspect construction,
and C-1, a shallow bedrock well, that may be influenced by deep overburden
groundwater. It is recommended that these locations be replaced with a shallow
overburden and deeper bedrock well couplets. During installation of the replacement
wells, soil samples may be collected to determine if there is a potential source of
contamination that should be further evaluated.

2. Update of groundwater modeling: An updated geochemical and groundwater flow model
needs to be developed to better understand arsenic concentrations in groundwater. The
modeling would also attempt to update and establish more accurate timeframes for
groundwater arsenic concentrations to reach cleanup goals for the Site.
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3. Additional geochemical/chemical analyses during LTEMP: In order to better explain

observed arsenic concentrations in groundwater, the follow modifications to the LTEMP
sampling is suggested:

Additional parameters to be developed for the updated groundwater
modeling, including total organic carbon (TOC).

Sample monitoring well MW-104B, and other well locations as
appropriate, located along the estimated center line of the arsenic plume
between the Tire Pile and Solid Waste Landfills and Whispering Pines
Pond.

Redevelop monitoring wells to clear out sedimentation and well screens.
Many of the LTEMP wells are greater that 10 years old and may not have
been developed since installation.

Evaluate surface water/groundwater interaction in and around Whispering
Pines Pond.
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14 INTRODUCTION

This selemens consHmtas ray Grrmal cimmene 6 ke emered opo the offfcial recond for
canrideration by the 178, Eoviroomensal Protecdon Agcpey (FPA) in meking g finel decisian
regarding the April 1006 Propesed Chunge in the Clazetg Fan for the Auborn Read Supsriurd
Site ¢Sit=}. Londonderry, New Hampshire. | submil tese commpnis on bens!’ of the owaers of
the tanar direcily and severely Impected private propary edjacent to the site, Whispering Flogs
Rlalbile Home Village and Rales (Whispecing Piacs), dircetly hotih snd dowbgradient of the Site,

T aw, a Jawdogealgist and snghoces with 35 vears of sxporience in invescgating and remadaiing
gitzs with eoliz enc proupdwarer couianinaed by hazardeu: subsweness, I have writien or

-cozuthorsd more thert 40 publications regardime soil and groppdwaler contaminatiat aed pemedial

metheds, jnclnding one widely vied toxtbook oo cléroup methods for soil eod groundiwater, aq
well a5 porficns of three oowr books pullished by the Nafonsl Academy of Sckences/Madoeal
Regetoch Covsaril. My ¢xptriencs intlades 23 voars with dae 1.8, Geotngioal Survey, Warer
Besourees Divislon, where T wag Chisf af me Off0e of Hazardous Wasre Hydoology . [ bavs
serves an e Natiens Chaimman of the Groupdwater Commitiees fivr e American Saciery of
Civil Engineers and for the Asnerican Geoplysical Union. Curremly, I ars the Execurive Wice
President and Priveipal Hydragealegist of HydraGeoLogic, Ine., io HethAdon Vispinis,

Wy ipeclvement with he Ske pegen abowt dve vears ago. { have siuce visited e Sie savimal
limes, wmdeeed field and sarpliop vestigatons af the Site, reviewsd thousaods of pages of
dacumen:s and mobrical daea, and amended previons pablic hisarings and mesrings with the EFA
represenatives and Site Mvestigatacs.

14 CCMMENTS

21 GENERAL COMMENTS

[ steoogiy wlkaet i the sleanvp Phan changey bring propoked by he EFA and vrge that this new
prapezal be withdrawn and reconsidered.  Prompt seowedisl dtions dre peeded o curtail the

eonioeing rarfios of arsenic snd orher silg ponreminante vin proundwaer 13 off-sie proderties.
The prepdsed chiange! are based on oedfficient inforniation, nnjuadlisd assuinptions, emanzaus
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¢eanup ramedy. Thase problemy v mose specifacally 2iaborgac on in de [ollowieg sectous.

1 TNREASONABLE DELAYS IN CLEANLP

The Auburm Bazé Superfung Site exemplifics +hat bas 5ons ws g e EPA's inpleowatatian
of the Fuperfund law. Superfund was iniended wo provide timely, effeetive, and ceagonatle cost
remediag v fue potion's womee Toxic waste sites, Such 33t Aabira Hoad Superfund Sita. Under
Supegfand, the Natiort Prioclies Dist (NPED i fsed o idestify iteg Raving the Righesl oriorisy

(ot expgadire of resources tr aclieve tinsly chearmp. The Acturn Road Superfioid Site was ’:,:
diseoverad an & comtaminated Tomie shveimdeal waste diunp sie in 1979 atn O0 wss not alded g tha A
WNPL coml 1983, It ook 13 veers £1954) uarl the fhret phase of the parmansgl remedy was ;
imolemented jcapoing of e landills), After 17 yoars of smdy, a groundwater temedy atil has i
wr bagn Implepmarad, even thogrh the gumpgnd.trear rasedy wms selecied (hut meser
UGE.STNEMed) SeviD VEars, 2ga.

I ragdify inmlementabis, celarively low-pohedlogy emediss would have been imnlemientad whisn

they should heve been fu the late 1980°s, B¢ gie el and aff-site propermies would protably Bave
been remediseed by aew. Iv 13 oo wonder that the public, tee U8, Coogress, sod adverssly
irnpeceed citizems have last £2ith in the FPA’s Superfund Program.

3 NON-COMPLIANWCE WITH NCF CRITERA . .

Tre Matione] Coptingency Plan (0P specifiss ning criteria thet s e vsed 1o salect Suparfund
3ite remgedies. These sritetia are [nwd inthe BPA's peopoased chatep chanpe for the Sie and each
taf the thrae cleanap aliernatives considersd by the ¥PA were evaluared against the nins criteria.
Eowaver, thera are severs! probiems witk the BPA s evaivation includieg the Eollewing:

<
- Tke EFA swles that Allermatve #1 (fronioriog aoly) “meets the 9 coiteria, inshmbing
pritecting publisz hesbh and the eovironment.”  This conchusion is cleatly wrogg end

conirddicts the EFA's oWn cdopatison tils st shows it Alterrative £] gocs w0t reduce ;

;;_- @ mmrmitant mabilin mkciny and vohene—oae of e moet impurtsTe of the rine etiteri, I

. The EPA™3 own tobla also indicates that tha remedy eg poh yet mvt twa avhar criteda:
siste and pehils asepoinee (triteria § and €.

. The EP4 ereonecsasly copcludes rhat Alronative #1 provides shock-tebom protection. How
cen moniwring and slow marmsal agemrmon provide short-lerm protecdon agatost an
sreenic comagipatim plumyg i grandaigs that carends 2,300 feo1 from the scuree ancas

r and 100G feer off-sia? Thiz aregiccontaminarsd JrowsdwarEr 48 cemunuousty
& discharging ‘ot Whisporing Pires Pond on privae off-site propercy. Hcm will s Ton
r, BCERD remmedy provids ehgr-teom geltef of this discharga?

5 . Or page 30 of e EPA’s 1089 Recard of Decision (whivh the EPA s now mying ©
3:; chgngeh, the groundvaies pomtorlny remedy was poketed betaisge © . this alteroafive
i .

z -z
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provides so sedediion in emwicity, mebility of wolune and doss nor mee hMHs_.
specificully Federz] and state grovndweater and drinking waicr siandavds Mo dees this
afpcrrathee comply with the EPA%s Groundwars: Frometion Srerggy - .7 The ROD zoes
an 14 say that “1n edditon, sioge proevmewatar contamimation ievels would Soelifus W0
excutd icceqrsble drisking waler serdards off-sitz, the dlernaiive woulh n previds
protzction o public bea'th o the ecvironmemt. " e EFA appears o Tave done 20 abdui-
fack e thess posidons. Mething bay changed regacding the level of atsenic cotlanination
cltner off-sit2 or on-ste exvept ther contenirations haye increased samewhat Why is ir
now altiphs w0 ignore ARARS and 0 ailow coorimesd of{-Site mizsation of arsenic above
drinking warer sroafsrdet

The EPA's aliereative commparison fable states that the protndwaer punp-and-treat romoedy
cAllemaiive #7) will oot Tedace comamioant motnbity, texizicy, ard volume and wiil not
pravids shoerterm prowstion [eriterion 4).  Howgver, & puinp-fod-reet remedy, by
definition, removes (Feduces) coplaminsnts foom grourdwaier ond aige medvees mapilicy
by changing ihe gronndwamr flow rgime, The traarment phass of 3 pomp-ind-treat
systemr raloes or elinnnaes toxisdy. These benefits of u purrp-aond fraat & stem ame
almst instarranpony and subsorpendy, ghore-lenm, prosection f5 achisved, evon though the
§yFtan] may nyve ta De operered for 4 rpmber of yoars (o acfueve remedia) goals, An
ageressive coniaeninasy coatainpynt and remeval syswm obvicusly bes mech bener shurt-
TEtIn oo benstits i the do-notkipg remedy ¢ha EPA now proposes.

Another peeblem wite Tar EPA"s alirmarive compatlson chare e the wsigupansted
conciusion or ssaumption ieec il thees eietnatived Sould achievs cleamip poals within 3
weirs. Thers is o kchnics]l basis or justificotion’ preserced for this assusnpricn and it is
cirtaiply artary @ reasenehle logic and, thersdors, jdolonp in credibility, The basis o
detztvnining tha gach of rha (hres alwrmatives will egualty achisse remedial goals in five
et € Tebinds b0 be providaed.

The EPA's matrix chat camparing the three clesoop alisrnatives o tae nine NCY antoda
iz thoegfore highly rmistsading, blaged, aud orvomuemis,

ADVERSE IMPACTS ON ADJACENT OFF-SITE #RIVATE FROPERTY

Approximiately $J0 peopls roside oa the Whispering Pines property, a private tesidential and

busitess property, that Jef adjacenr fz The notthem houndary of the Sits, This locatiorn is |

immediately downgradient for growndwater ffow and comaminent mieation from the Sie.
Comengueniy, aif of te contaminenrs of congearn in grouncwaeer fom die Site, ineluding wolatile
orEanic corapounds and arsenic. have angrated uader e Whispsring Pines promeny g coutirae
To 6o 20, The owoees of this propsrey bave stsmined and coptimus to rustain considerable adverss
Imngacrs from the Awbnwn Rosd Superfond Sie. Thess inciude but are oot limites to:

Tnereased costs of Dew warer sepply. Loss of thewr eacnomical, ao-sits cotmmunity wator
Tystem and produeticn walls due (o canfamination ftom ile Sie. Aloupgh the property
g reen peovided a free gonedon ro the unieipal water §ysam, T cWNEES PURST T0w
pey condideritly Rifher coss for wie of thar waker.




Auburn Road Landfill Superfund Site
DRAFT Fourth Five-Year Review September 2007

FROX - PhA_LMRCDNMAL Dac 15 28BS 10 $90H
., 1F h F=

. Dccressed property valae 1@ peesunts end stigrms of dn sdiseerr poroisdaced
Supersund site her grawdy decreasad e desiradiliny atel Ghrxe? vale Gf the Whispordng
Fines property. 'Woo would pay the dame price for 3 phce of JRopegly L L8 A
unremedited Saperiund site whe they sould perchase o similar prapady 4 mile or merc
awav? Thig problem has been wel documenred at fwany Superfl.tnd. sifey uud 3 ferher
svidencad by the fact shar i pWuers have been noable o obialn & mortgage on Tha
Whispating Wines businoss property. The 10ss of quality and aceess o the onec-slean
sroundwater resvarces bensat the property has thirther devalned the property.

’ Loss of buaiess. The Whispering Fipes peopay s peimerily o resldcnriol renat Tasiaay,
Who would choose (0 Hve mext b o oorssedisted Superfund site when thay see live
samewhers ales b the erea for zimilar price? The sppesl of Mis property for reotal
residanis hags clearly oen adversely tmpected by e contoued presence of the Jite.

g Aps#hetic and namiral eeasusge npacts. Whidpering Pines Pagd 5 4 seeble amter bady
teeming with bicta and widlife, Flowewer, over the past fow vesrs Ity soemis apieat Das
begr gaversly vnpesicd by the discbarse of Jon-poRaminged sroundwelsr fTom the Site
ittt the pomdl, emati A0 weiighily bloomr of orange izon oxlde pd iren igedrowdds
precipliate in the water, Te addinon, high lavels of arseniz from the site plome are
dischargine eomEnaously oo e pond through springs and Geeps, exposiog bia to
el2vated arsemic lewels end raising arsemic levels in sedimeics on the pond flogr. Thasc
elevsid arsenic kevels bave pormanentdy gemraded thie sovioommental quality of the pand
mnd ere cxposing the cotre popoltion of biota assoctated wih (he pod—fom
misroarganisms 1 shallfish o fish w water fowi to memmals @0 lumani—1o piotenkal risks
from arsenic ingescon o direst compet  Thate Taks have nt been schnowladged by the
EPA, We have goilectod samples of sprine wamer discharging muo the posd a6 well os
pand Boftom sediments near springs and seeps in the porsl.  Analveis of thege semples
dichtes rhat evs@nit wofiententons 1o the spring water cinge from 37 to 75 ug'L (5o
Avachmeas 4). Sediven: sermples from e gond bomom eomtiina] arsenic coneemiTatons
a5 hirh 25 93 ke, which s ebont 100 times hipher than e concentrations agmomed by
ime EPY 1o commpure tisks posed by arsenic in sediments {ome Altachment B),

. The srearn thil freds Whisperitg Pitss Pond cerries enodgh water o be powentially
valuabiy 8 4 gmall bydeoalectric rassurce, if the pond waker lovel could be nuwnrained and
veguiated ap 2 suffciently Bizh elevatian o provide the needed Read drop 2t the
downstrzem dard. Howraver, a condition of e sjve ramedy requires tiat the pord 1evei be
meiatRired 20 3 (ow Jevel 10 redoge groonndwater conact with burisd waste on the i

e Theraiore, 1he Prop2iTy oWhes: have logt aicdss 1o this wotenially scomomliably valuable
i : hydroelsceeic restrTa op celr propeery, die @ che unremelised Suserfuud sitd. The
e TeqUITEm=nt 10 oaiorsin fhe pond wmier leve] At a low positien bas also funter damaged

e aeathetic appeal af the pond, dved | thecefore, furtiher medueed the value of The propeay.

. The monittring “témedy” proposed By the: BEA will 90 noching & sestue the quality of
Whispering Pines Pond, che sroe-clean groundwater resource beneath the Whikpering
Pines propariy. ner the stigme of en urramedined wowie waste Superfund sl next t0 a
Tegidermial BUtiness properiy.

DTLIICA S I
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The chenps in the cleanup plan propossd by the EFA appsars o give hiph priotly o
redocing cléanup costs for the Respomsibte Parres but gives 1d m::.side.raﬂx:l_n t'br_ the cotd
and adyerse [mpacks 10 2djacent DrOpsrly awwers, efpecially ihe Whispe-ing Pincs
primerty. This proposed chanke may be good for the pockefooks of paries tt caused
the mrobism, but it furher waacerbates the gdverse economde and other impacts on the
ienocent adisoems properky owars. That is & goest mjoseice aud clearly unfair.

THE FEOMISED CHANGE 15 BASED ON INSLFFICIENT NEORMATION

The szcoess af any proposcd siaanup action depands on an adequate undecstanding of e
source and causes of e contamipasion. b ibe ¢nsa of the anenic b grotndwarer, now
the prirmary contamiosct of Gomeaim, the EPA, has pdmined ther tw source of the ardenis
4 unkonown, Fage 320 of the Angsut 20, 1993 Sapplement 1 Report. upon which the
EPA broes ity Iew Tecemmented remdy, statgs “The sourcy of arcenle raleasyd i the
proundwere: te 70T woknown.” The EPA and the Sita remedistion somtrastacs have
theorized that she wreemic comis from, natural asemic it the seological meterials which
bertices mobilized 20d releayed by the gapchemical copditions of the stastabie, grgandc-
rich. acidic leachaic from the Site landflls. That w4y or oy ot ba trus, The arsénic of
golne xignifitan: porden of it may alen be friom wastes buried ot the Site, Even If e
amEeEnit s fom ol mattrisls, the wasted f the Sive Are causing ite relekee and there is
ne evidepce W Melicals thar cppping the Site will cop the leaching of soenke: it is SA@ply
TR T pArulaAtion and theoty . Therrdtoe, thers i menffident avideate to conclude that
the propessd ramedy Wil work mod how g it eeight take,

Tha EPA"S infarmation 18 alio (acking an astesssoent of e coological and human healih
rizy cmsed by e hiph arsonic lovels coisting Whispering Ploes Food and esdiments
through aprice: and scepr. A3 sEesd phove, visible speings ace digehanming mioe-
sprtattinated provmdweater slony the stuth-téntral bank of Welksporing Pinss Pond ati!
seciimnenie peer the Springs comein bigh ereeri levels. “The pond waer eod sedienents ars
nbabired of used by 3 wide range of biota and are rendily 2coeqshie m fumars foe (ishicg,
wading, swirmiming, dricking, and anting, ¥ herefors, significant porential exponmes and
aggechaned ecodofical andd aealh risks ore prasemt. Howsever, these risks have wppaienfly
been igDoted by e BPA hocsnie they are wnt addressed o the propossd change
docyments, '

UNJUSTIFIED ASSUMETIONS USED IN THE PROPOSEN CHANGE

Th= EPA r=fors w2 modeling study by the Responssble Partics” sité romsdistion coniraces a3 a
basts o conciade thar tha do-noching vemady will achisve remediation poals within Tive years. §
bve revREWED e sssulnftons, spproach, aod resntts of the madel, and Aed them fnsufticient
qupaort the EPA concluzioms. The modul e based completely on hypathedsal agsimprlons and
ouly addresses dissolved greanis cprbon conceoiraidions, Dok amens, Wller (e landfills, (et in
ths cowparadien) plumey.  Thcsefore, dhpse modellng resubts go por conclude thar arsenio Jovels
anylzere it the pivme wi0 decline 1y drinking wareriigvels in five years {or any ather dme. for
toal maners, Itsimmly 5 incredible, beogd on my SXTERETA eAPEnAnDE, 10 cancitde AT Aremic
fewels fhet gz qummeary in the range of 200 40 300 'L in a large portion of the plurce will

3




Auburn Road Landfill Superfund Site

DRAFT Fourth Five-Year Review September 2007
FROM * PRLMECO0MALD FRM MO Dec. i% 290 19: 590 27

muzsieaty-groy baldwr 5l:| }.i;."L in five years, SRy due b e effells of capping ths lmmlils
Mindels like this are 1E spies in the bands of easmoy erprars—wics the zight Incensives they can
be made to say whatsyer dhe captoss wauk thems 1o gay. The moded redied opon in th ca ‘55
wreglibrated, unverifisd, sovalidared, and growsly inappropriately 2ppliad.

27 EREONEQUS INTERPEETATIONS AND {ONCLUSIONS USED TN '['Hfﬂ,
PROPOSED CHANGR .
] The LFA states tn 315 April 11, V996 naws velease regarding the proposed chimpe ther |
.. . ihe threat of =xposies to contaminatios 1o longer sxifm . 7. The EPA aleo st |
on page 4+ of e April 1995 Proposad Plaa that “Io 1984, the public’s zisk of exposure to |
the site": contaminirs 0o ons=e cxijsty.” Ferheomory, the EPA states on page 3 twt ™ |
. g develppmenrs have covobined i peduce the public risk o zege”™ (umpbasiz added).
Theze simtemems ere abvicosly mootrect vecaese e tweel of expesureg 10 clavawd argenic
Ievats 1o surfece wamer, sediments and proundwmter foeg exist.  Arsenlt -coafmmiasted
proundwater is comtnuousiy discharging into Whispering Pines Pond, 2nd Cobes Brook,
capasing pand hlow v slevated WaRE and sedifgant arsede levels, wiicY i mim expases
the ensing food chain. Potenbsl expoenies 2o exlst 1o children and adults who may
swim v Wade In the pood, drisk ite water, or cat fish or water fowl from the pend. A
patenral exnosere glso epists for fumee groumdwster wsers showid somenne inswll and
driph freon a well placed within the of £ eite moniamiraficn plume.

*  Tic EPA states tn the Apris 1996 Proposed Plan (page 3) that * . . . srsandc cooues only
in 4 marrow aree and dooy not appear 10 discherge o gither the sirgams or the ponds,”
Tris i & Blawanty fzlee swispaant. I the EFA Radbothered o simple and acalyze spring
and seep water discharging into Whispering Pincs Pord, ar wa heve, thty would know thai
stytermens 45 wninie, Slte-contaminated grosndiany wirh Slevared arsvnic concenirations
hat heen detocttd eptoring the pood negr the sounk-ctntral shose e, Poed sadimenes from:
1har area have heen foumd [0 hwve srgenic comcentrations 35 high &8 44 mg'ke. The BlA4
bas neglecred 1o ensus pubiic hesith and saley,

13 THE HPA APFTEARS TO DISREGARD IS5 O%WN DATA

The EPA fmplizs in trs April L5096 Fmpuﬁd Pian ther al] somaminmt concentrations fncluding
arseqic ars detreasing at the Site, when, in faet e EPA's own mhle entiffed “Historical Deerease
in Sianifeent Conterminants™ drophasis addad) shows that m.ammum arsenie levels have sconally
ingreazed Srom, (986 w0 1904,

2.5  FAILURE 70 CONSIDER ANOTHER FOTENTIALLY MORE PROTECTIVE,
YET DOST-EFFECTIVE ALTEPNATIVE

The BF4 ampearts (0 have arbirarily lim'ted the remedinl pliertatives i€ considerad oo thvee, one
of which i ubvicusly a cosrprobibitive roredy (Encapmlation). Tiey failed te coosider another
qhvitus allbrnative thut i potenticlly siabie and feltrely iow cost, THAT Altimmative iy 4 lovwes-
scale varigiion of e orighnal pump-and-trest remedy. Thiz alwrnative would involve placing
hydtanbic capture Weilp in the boart of The amenic piohe at the norteerm Wasdary of the Site 10

08 20,88 TN IT.35 FAY Tn4 eT1 odeoh fa T T e LT e
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Gapmure arenic-contamisiad groandwater befare it moves offsie. This is 2 variation thet wawld
nnL aecessanly mguine puroping o weatdng the encize plome. Thiz would be¢ much mere cHeetive
&t meeing the mine NP eriters than the presenily proposed do-poftiing sty Thid puop-god-
trzat syaerm would be much Jwer i cost than the $16 million e3timazed tor the fll-sale versicn
ity Fhe: nrigioal ROEN The cost is Iower Because less water wowld be pumped and peatment sk
are Eesz bacauge caly arscnic would be mreated (n0T orgRkics), Wiy was (i allsmmatiys nor
coraiderad?

0 VAGUE CRITERIA FOR EVALUATING EFFECTIVENESS OF FROPOSED
REMEDY AND ACTIONS TO BE TAKEN WHEN 1T FATLS

The new EPA-propoged clzanep plesy Bails to grate the orlmria thar w3l be uaed at the S.pear review
te dererning whether ar not e remady s wordng zdoguarely. This 2 further comglicated by the
EP4's fallure tr climrly s12me what tee cleanup poals are. 1 is isplied char the goal is fo gl
groundwater up to drinking wazer sapdards (acssqic below 50 kel everywhere, ow-giic aud aff-
zite}, Is this waa? If 50, then if this goal has net hecn reached in 8 yeers, whar actons will be
taken? What aboit 10 yerrs? 13 years? 23 years? Whar B 4 “ressooable rime period® for
remediation, =5 stated by tha EPA in e Proposed Fian? [ am quite confident that arsenic
SeoeenUTations in the sroundwater plume will remain well shove 20 pz/L five years from wow,

3.0 CONCLUSION

The proposed chatgre in ihe clezmg plen is Sgarly peaitionegd 3o benefit the Bespensible Paries
Rho caused the environmentd. oy, while (onoting the significam zdverse IMpacts oz innoccnt
Propetiy owsrs to the worih and downgredicnt of the Site,  Fusthermore, the proposed remady
fails 1o meet the besic requirermemts of the NC1*'s ning cditeria and fails o moect the mos
furd=manral fntentions of Suparfing o radues cisk 1o the envirgament and homsn health god
edverse Impaces on nnocert privacs ciiizens amd 1o make responsibde porties pay o reswie the
damzge they have canged, 1 imploze the EPA t roonsider i vlsarly unjustificd, unprotective,
and unfair rafpedy and ask, omtead, thar it ioplement stommpt remediol aetions that will eliminae
the sonbomng digcharge of conamimted prowgdwiler laden with arsenic sod aiher gite
CODIATHINGEE: onto and benes'h privaze reskdenrial property to the nocth, The BPA propostl oniy
goak tirkher to ermde the copdibiliny of the Agency sz prowector of the snviroTment and human
healdh 45 well as the azdbily of the Superfund Program. The ondy bencficiaric: Som
ol e fkarion af s plas are ihe seeponzthls pollutsrs.

It appears tha ERA s haen in the becle renshes too tong in the Auhurn Road compaign. JE locks
Hiom the FPA (o pow. ma'drg 4 swategic withdrawsj and dealaring viewry. The only proabes with
this, bovweoyer, 15 thar the winnsrs are the reaponsible parties who ere sapposed to be cleaning up
the proundester and paying the BIL The lesers in thic derision are the innocemn landgwoer
girizens and méjasens regidenis who must bear the gontmiing adverse covironmental impacts on
their property, wssosioced hralih ricks | coongrmie impaces, avel increzsed sresg, femaftise fram the
EPA’s in=xcusatle delsy apd refuand to do the right thing, By the wag, anather appe-enr los2r s
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Octoler 15, 1994

Nir. Dersell $uce

Remcidint Projact b{ancgee

U.5. Environmental Profelinn Agemcy
Region 1 HEQ

IFK Federal Building

Brsion, MA 003

Dear M. Luce:;

O Wy 22 of this year 1 wrote you & [elier expressing oy concerns regancing e EPA'E propostd
Chagee 1o the Reverd of Decision (RODY Br the Aubwn Foed Syperfurd clte, Londpaderty, Maw
Hamnpshire, in which the Agetcy propoes w ahendon sry dicece sf{iwts o contin ot zomedie
conGminatcd groucdwate: st the sige, In thai better, [ poiniod Out ouT most SEThows conoem which
13 lhe continuing aml jncresstng discherge of acsmiic laden groundurater into e waer ngd
sedimeny of Whepering Fincs Pomgd oo Mr. Alap Simssd's atatiinay properly novth of d ghe
L prorided you with our snslyegh resahs het confimmed high arwnis [ovely in the comtaminated
springfnw coterimg e pond and o the seiimenin s ochaed with the springflow ama.

We recgntly rezampled tae spring discharge in Jhe pond Apd asspctsted sedimenss and find thal
e cong amrations are much hipner than provicezly oberved, confimaime my coaclusion shat
the spwree comtrol rernndial mckFarTs acp BOF SIueiRg A rediction of arsenic it growmsdwater or o
Ihe coneamrakiods enlering e mriror sod yubmorfe: of Mx. Sbnerd"s property, dazpiz EPA's
AARmenty by e coerary and (e conctasiots of e FEP'S comragion,

A summary of our seenpling daw for che Epring diechzrge area of Whispering Mines Pord is
pravided telow. The approximare sample |ocation: can be seen on th etiached map.

x, Iz,
11 55 Hawndon Pa v Suity PO = Vaginio 3170 + WES,
(PO 478.3186 + Fox (703 47 14180 = b £ aowrw occrst tigex et /nie

Jag-15-06  2:70P4y; LT
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10A16/0€ TUE Ld:G0 FAL TA3 473 4lqu Wiz e — - o
L. Luce
Fage 2
WY T5496
B Trrie of Saopple smf fursmis Coocatration
L
pe | Los miga (5wl } e i1 (walter) |
Type Number Deestriptins WAL | LI | A20EL | TASAE | B0
Sedimenl 2 Backgionnd [Cobas NA him, 147 1.04 <6
Hroglky
| 3 | Eet ot of pamd MA 146 L% 4.4
5 Miar {ing vischzran MNA Ha MA 135 [EE]
& Al priog discharpe MA N aa 3 1k-B65"
g A HA A 214 182
11 Erwithwest srm of HA Ma i 6.07 &4l
pond
12 Henb-czanat side of Ha NA KA 5 K&
pond
Sp1Iogwaier % SHATCYWERt pert aof 1= a7 M M4 51
et pomd
N Ho Analyres

[}]
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A4 cah ke sein from this Gble, ersedic Ruals in sedimeots ar the subatrged springfiyw [ooalen
{location o ) have alwrzyy boos wmanheaTly high but, mome impoesdy, have inereaced from
371 mgike in 199 @ bevwegen 165 apd 366 mpkp in Aupssi 1996,  Similady, arsepic

LODCENrATons in contammmsd sroundwies disch

increased Alarmingly from 75 pgel in 1991 o 881 2L in Acpust of 1955,

arging inen the pond through the apring howve

Thesr riuliz ang juet the oprpemine of st predicied w0 your agocy s doruments izyned fo sumpart
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M, Simard's propetiy i conlifibe 4 [ECEIVE MR 2VEr-iNcToading assult of XX Arscic
criginriing at the Aubain Rard Superfiad pite. Thiz arsenic 15 increasing risks 40 human bexith
and the enwirontoem 3o is decrcasiug the value of his propeely. The EPAs comitnping offoitn
w0 avndd reduciog o Siofplug Wi At pigration is toutrery Lo the mequircramty of T National
Comtingeney Plap, EPA's own guidance documaner, 2nd EPA™S teapinsibilities 1o il pnaent
atrutting lagdowmerd, 1 orge vom zasin te O b vipht 1wy, wilkdraw your jreposed
abandoomoent of pravedvwater rereiixtion snd costaiwtit. AW inplemest 2 proteciire
toatainiwinticleineg  Femedy thet =i elintinste off-she miprafen of aresic and odher
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M. Darreti Luee

V.S Environanemtal Protection Agooesy
Region I

S E_ Wemmaity Builiing

Bosum, MA 02030001

Dear My, Luge:

Thank you for your lelwr of Novomier 6, 199G, regardiog my coecerts sbor the propescd
amerrdmend 10 the Recnrd of Degision oo e Auburn Rosd Soiifund st Doodondecry, Mew
ITamstaiire. 1 was very imereated m kst (b3l EPA hol developol recet rew oofcems regardmg,
imcreaseng Arenic ivels in Cotus Brock sediments,  Those EneTeases aie no surprise (o me and
are conEiRoenl With cur data shomihg Incremesr o arcaniz evels in sediment and spring water of
Whispering Pines Pord on Mz, Alan Simedd's nropezly,

I ara sAwars Ehai arsenic can bave different degroes of toxicity depending, on it chepical state. [
alsn displiys Qiffersar degrees of teivity m different fypes of mogaejems. The fagr fhat your
hinloxicity 1595 showed relothvely 1ow toxiciny 0 tw aaphipod Myolfefln azsco does Litthe: b
asumge My Somcey for areenic rxicity o other kigher orgenems soch 2 fish, warerfowl, and
humans, B Hyallels amecg 2 nitive epd prominent bertic OrgRmism in Cohrs Brook and
Whispenng Fines Pond? Are there m sooe: biconmctitraiing fecting 1o by consomet with, doch
as the arienic moving up (e food chain? Have you doge any Hotoxicity weaicg witl e must
rontamigsted sedimerat of Whispecing Pines Fond? Why o, as that i where Mr. Simard s and
Ty CONCATAS BYE Premisel]

You indwated mome skepicien with the analytical doe. 1 sesk yid, Enchused st ur coryicts
lakorasnry shests with chein of cosdy for a1l drsenic samples refersed to i the aikached tale,

Pleate note that the tatle | pent with my Ouacher 15, 1985, letter bad soome ermors thisd 1 Heviee
corrected in the atached mhie,

You sated thar = mady of de high conciimaions ware Jor data thad should have beer
mejeceed. . Wecauve the sclids COTIEAr wag b bow=Sess tham 30%. " Only o of e swepies io
tht attached wbde had sobids coniond Towsr than 3HE; ane wis oaly slighily below 3% (27.6%)
ang the other was 13.E%. I agrer that thags two mmsples canmnt b considered & agouniic ar
ewnples with high sedbnent contenn, ber they susely stookd ot e twally disregacded. Do yog
thipk the result would have changed signifieanty i the an)ids conment had been 3] % insmed of
2707 Of coucee oot Two things am imgortant regarding \he sefids coatent: {1) thers needs

i HydmGenlogie Inc,
1 155 Hamadon Pa + Bults FOO = Hamclox, Vireing -
(7] AP 47 B .%!mq'm « r? irginig m. 1?[]_ U?\
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1o b sutficien mess oF solids presens 1o oaeet tve mininmt Wt Tequiromnsins of ihe analytcal
method emploved and (2) an excess of waicr in the saaryls mest ey will ru't:n:n_'vcmr.:ufthr
solid phask coptarminan it 2¢erdanze with e epplicabin squecue/solid distcbuiion et e,
Thus, excess water terds to Jower be dewctad coecedration in e colid phase, Therefore,
cotulE repanicd for Brw-aglids-comicat sunplos can b considensd & Last spproanue i
values,

Regarding your crncer aboik the igh asalc conkr of e SE7ing wades sanmpie (281pg/L), the
skl was onflieved becauss previous smples were witizered and we are snoct intcreskod m A0
arsEnic conteniratisns of waler eotoring ohe pomd, et is the weater 1o which biots arc sxpogze (R0
ome fileTs B water Tor o). The manpls callecicd had 20 visible solid-phise mdimem in it
W intepd to resamalc m Decemnber Ml af that timee will coffert bath fitered wrd unfiloeved sphin.
We would weleeme yor of enciber EPA representative o scoomyemy uf figr the niear samplisg,

Finziiy, | again urps you o sesonsider e propossd nmesdmeer o the RGD.  Your own datu
on Cohas Brook exdimeots confimm e dara and te chear conchusion tl amesmic bvids are
incrpasing, Dot decreooing, Spectlined decreaes b ariende was the comasrswes upon which your
ROD amendioent was baced. T simply b5 not happening and Ut 5 a0 indation that it will
happtm in the focne.

If the amended ROD i incpligpentsd, Mr. Sipard hey ozly we things to Sogk fowwared o (1)
increasing arsenc levels ischarping inoe his pond snd secumslading, io g pond sedimenn (and
e pemecinbed ecolmeesl and hurcen el faks) and ) dacreasing vahoe of nas uiness property
bevaice of Boctnslsting arsedic levels, dumeded nalaral reaouiods, (he gD of an adfoin
varemcdianed Superfurd sik, and gk of freedom to devetop his propgerty amd pesmarces 19 tisir

Talkest potentini, Your sbersion end supropriale consideraiion of thase leplinate concernys will
be greusly approciated.

Sinoerely.

1 —
E«:_-ff- e e e
¥

John B- Roterson, PO
Execunye Vice Prasident

JAE:tf

ATIEmEnT
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+ Thz B¢ makg el wac for o somple dwt wan 188 peroent solids. skgnificemthy bebaw the
refodTircdtd Dinnti of W perent. Howener, et doos dold mitan the oGl s Rezaninglesd; it
rncong iha tree vidue fin & high-pamcent solids Lamylas con be capactod @ o Ot geeat ar gresas, The
et vomades coleched oo U Samne Bcmim had MM Arsenie coTcenhmion of 168 mokg eod an

acesptable perdent walide contont of 4.5 perdent,

As con be seeq from s cable, weaic levels io sadiments of the seixmarged springllow tocation
(logwtion w4 &) have alwiys beon ennglurally high bat. mare impoitantiy, heve incressed from 371
mgfkg in [39d i between 165 and 866 maky in Aopost 5%, Sinslerdy, srsenic concépiraticos n
canteminerad groondwater discharging e the pord threugh 1he spring have inenezsed slpimingly

from, 73 pe'L 10 13971 vg BRI pafl in Auguar of 1996,
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