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Executive Summary

The EPA New England, Region 1 has conducted the first ﬁve-year.review for the Tibbetts Road
Superfund Site in Barrington, New Hampshire (the Site). The methods, findings, and
conclusions of this Five-Year Review report are documented herein. The purpose of the five-
'year review is to determine whether the remedies implemented at the Site are protective of
human health and the environment. '

The assessment of this five-year review found that: 1) the remedies implemented at the Site were
constructed in accordance with the requirements of the Record of Decision (9/29/1992) and as
later modified in the Amended Record of Decision (9/28/98); 2) institutional controls in the form
of a local ordinance have been instituted by the Swains Lake Village Water District for properties
nearby the Site; 3) residents affected or potentially affected by groundwater contamination at the .
Site have been provided with an alternate source of potable water; and 4) progress is being made
at the Site to achieve the cleanup levels identified in the Record of Decision and Amended
Record of Decision. ' ‘

Because the remedial actions being implemented at the Site are protective, the Site is protective
of human health and the environment.



Five-Year Review Summary Form

" SITE IDENTIFICATION

Site name (from WasteLAN): Tibbetts Road

EPA ID (from WasteLAN): NHD989090469

| Region: 01 | state: NH | City/County: Barrington/Strafford

o PR

SITE STATUS

NPL status: Final

Remediation status (choose all that apply): «/Operating ; ¢ Construction Completed

NI

| Multiple OUé?* NO | Construction-.completion date: 09/29/98

< s '

Has site been put into reuse? NO

REVIEW STATUS

Lead agency: EPA, Region 1 — New England

e BN

Author name: Neil Handler

England

Author title: Remedial Project Manager Author affiliation: U.S. EPA, Region 1- New

Review period: March - September 2003

Date(s) of site inspection: 03 / 24 / 2003

Type of review:  Post-SARA Policy Review

Review number: 1

Triggering action: Completion of construction at the site (i.e., completion of PCOR)

Triggering action date (from WasteLAN): 09/29/98

Due date (five years after triggering action date): 09/29/03
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Five-Year Review Summary Form, cont’d.

Issues:

1. Ability to achieve cleanup levels throughout the on-site contaminated groundwater plume:
Concentrations of several Contaminants of Concern as identified in the 1992 Record of Decision and
1998 Amended Record of Decision still remain at or above the interim cleanup levels at several
locations in the on-site overburden groundwater plume. However, overall there has been a downward
trend observed for groundwater concentrations indicating that the remedy has been successful in
controlling the extent of the on-site groundwater plume as well as removing and reducing the
contaminant mass in the groundwater on-site. ‘

2. Ability to achieve cleanup levels throughout the off-site contaminated groundwater plume: An
isolated area of groundwater contamination containing elevated levels of some of the Contaminants of
Concern extends into the bedrock aquifer to the northeast of the Site. Remediation efforts appear to
have had a limited impact on reducing the extent as well as the overall concentration of contaminants
in this area of the off-site plume. ‘

3. Long-Term Monitoring: An alternate public water supply has been constructed for residents

affected or potentially affected by groundwater contamination at the Site and institutional controls:have
been implemented through the local water district as part of the overall site-wide remedy. The extent
of the off-site plume continues to require monitoring to confirm that the plume does not migrate

beyond areas protected by the alternate water supply and the institutional controls. -

4 Vapor Intrusion into Indoor Air Pathway: New EPA guidance has become available regarding tfie
potential for vapor intrusion into indoor air from contaminated groundwater and soil. An initial review
of the screening criteria provided in the guidance indicates that the conditions at the Site will likely-
require further investigation to determine if this pathway.presents any risks to human health.

\ Recommendations and Follow-up Actions:

1. Continue to monitor the effectiveness of bioremediation and phytoremediation in achieving the
required cleanup levels in the overburden aquifer and assess the need for continued treatment of “hot
spots” in the overburden.

2. Conduct a pildt test using in-situ oxidation treatment technology for the area of be\drock _
groundwater contamination northeast of the Site to determine whether this technology can accelerate
the cleanup of the groundwater in this area.

3. Continue to monitor groundwater and review existing monitoring network to ensure that the extent
of the off-site plume is not changing and that the alternate water supply and institutional controls

-~ already in place remain protective of human health and the environment. .
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Five-Year Review Summary Form, cont'd.

Recommendations and Follow-up Actions, cont’d:

4. Further investigate the potentlal vapor intrusion pathway at the Site to determlne if this pathway
presents any risks to human health. ; ; B

‘Protectiveness Statement(s)
Because the remedial actions being |mplemented at the T|bbetts Road Superfund Site are protectlve

the Site is protective of human health and the environment.

Other Comments
None

. ~viii-




Tibbetts Road Superfund Site
Barrington, New Hampshire

First Five-Year Review Report

1. INTRODUCTION

The purpose of the five-year review is to deterrmne whether the remedy at a site is protectlve of
human health and the environment. The methods, findings, and conclusions of the review are
documented in Five-Year Review reports. In addition, Five-Year Review reports identify issues
found during the review, if any, and identify recommendations to address them.

The Agency is preparing this Five-Year Review report for the Tibbetts Road Superfund Site (the
Site) pursuant to Section 121 of the Comprehensive Environmental Response, Compensation,
and Liability Act (CERCLA) and the National Oil and Hazardous Substances Pollution
Contingency Plan (NCP). CERCLA Section 121 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 judgement 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 1nterpreted this requlrement further in the NCP; 40 CFR Section 300.430(f)(4)(i1)
states:

. ' \, .

If a remedial action is selected that results in hazardous substances, pol\l'utants, 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 New England, Region 1 conducted a five-year review of the remedial actions

implemented at the Tibbetts Road Superfund Site in Barrington, New Hampshire. This review,
which is the first five-year review to be completed for the Site, was conducted from March 2003
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through Septémber 2003. The review is being conducted as a matter of EPA policy since the
proposed remedial action for the Site, upon completion, will not leave hazardous substances,
pollutants, or contaminants above levels that allow for unlimited use and unrestricted exposure;
however the action requires five years or more to complete. The trigger for this review is the
date of construction completion, which has been identified as September 29, 1998, based on the
date of the completion of the Prehmmary Close Out Report Accordingly, this five-year review
is to be completed by September 29, 2003.

II. SITE CHRONOLOGY

A ohronology of signiﬁoant site events fo; the Tirhbettsj Road Supe_rfund Site is'n‘rovided in ";I‘able

YIL BACKGROUND

rThls section descnbes the ﬁmdamental aspects of the Site to a551st in 1dent1fy1ng the threats
posed to human, health and the environment and the basis for the actions taken by EPA and the
State of New Hampshire. :

A ALY

A.- Physical Characteristics and Land Use

i

: The Slte as shown in Figure 1, is located at 216 lebetts Road in the southeastern port1on
. of New Hampshire, in the Town of Barrington (Strafford County). The S1te is
. approximately eight miles west of the City of Dover, and approx1mate1y 15 mlles
* .. northwest of the City of Portsmouth, New Hampshire. The Site consists of ‘
approximately two acres of land in a rural, residential neighborhood with nearby pockets
~of dense forested areas. The Site is located on a topographic high, a rldge that serves as
the drainage divide between the Oyster River and Bellamy River watersheds Wetland
areas exist approximately seven hundred feet northeast and five hundred feet southwest of
_the Site. Surface water drainage at the Site occurs primarily as sheet flow. The nearest
permanent water body, Swains Lake, is located approximately nine hundred feet to the
north. This lake is used for recreational purposes and as a source of drlnklng water for
. individuals living near the Site.. + .. ... )

... B. .. History of Contamination. .. . .. .. .

Originally, the property contained a single family residence belonging to Mr. Alexander
- Johnson. It is reported that during the time frame of 1945 - 1958, Mr. Johnson.
s+ transported numerous drums containing wastes from industrial processes, prlmarlly
-, - automobile production and painting, to. hIS property for storage and use, Dunng an 1n1t1al
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investigation of the Site by State of New Hampshire personnel in 1982, it became
apparent that the contents of many of the drums stored at the Site had leaked on to the .
ground. Subsequent testing of the drums showed the.presence of Volatile Organic
Compounds (VOCs) such as acetone, toluene, benzene, xylene, trichloroethylene (TCE),
tetrachloroethylene (PCE), 4-methyl-2-pentanone (also known as methyl isobutyl ketone
or MIBK), and polychlorinated biphenyls (PCBs). '

C. Initial Response Actions

With the discovery of contamination at the Site in 1982, the State of New Hampshire also
began to monitor residential wells in the vicinity of the Site. Many of the same
compounds detected in the drums at the Site were also detected in nearby residential
wells. From 1984 to 1987, there were several response actions initiated by EPA at the -

_ request of the State of New Hampshire to address the most immediate hazards presented
by the Site. The initial response actions or Removal Actions taken by EPA included: 1)
the off-site disposal of over 300 drums containing various amounts of liquid and solid
materials; 2) the excavation and off-site disposal of approximately 405 cubic yards of soil
contaminated with VOCs, PCBs, and other organic compounds; 3) the excavation and on-
site incineration of approximately 4 cubic yards of dioxin contaminated soil; and 4) the
construction of a public water supply system for residents affected or threatened by '
groundwater contamination associated with the Site. In addition to the actions described
above, the original Johnson residence was demolished in September of 1995 as part of the
efforts to clean up the Site.

Most of the residences within approximately one-half mile of the Site now receive their :
" water from the Swains Lake Village Water District (Water District). The Water District ~
was created as a result of settlement discussions between EPA, the State of New
Hampshire, and Ford Motor Company (Ford), the Potentially Responsible Party (PRP).
The Water District operates and maintains the alternate water supply system constructed
by EPA and the State of New Hampshire from1987 to 1988. Water obtained from Swains
Lake is filtered and then pumped through the distribution network as shown at the time-of -
the ROD in Figure 2. The Water District has also enacted an ordinancg to provide
institutional controls for homes affected or threatened by groundwater contamination
associated with the Site. :

D. Basis for Taking Act‘ioh

The Removal Actions which were taken by EPA as summarized above, eliminated many
of the source areas of contamination at the Site and provided relief from those risks
posing an immediate threat to human health and the environment. However, these actions
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Iv.

did not,completely address the future risks to human health and environment posed by

~ residual contamination in the soil and the groundwater. Contamination at the Site has

impacted both the shallow overburden and deeper bedrock aquifers. Residents located

- outside of the service area of the Water District continue to use the groundwater as their
source of drinking water.

REMEDIAL ACTIONS

A. Remedy Selection

Durrng the summer of 1992 EPA held an 1nformat10nal meetlng to dlscuss the results of

- the Remedial Investigation (RI) and the cleanup alternatives presented in the Feasibility

Study (FS). Around this time, EPA also identified the Agency’s Proposed Plan for the
cleanup of the Site and held a pubhc comment period on the plan to solicit comments

- from interested members of the community. Since many of the earlier Removal Actions

had dealt with the mitigation of the source areas at the Site, the main focus of the
Proposed Plan was for the recovery and treatment of contaminated groundwater at the
Site. After receiving and responding to comments from the public, the cleanup approach
for the Site was finalized and documented in the September 29, 1992, Record of Decision .
(ROD) for the Site. The remedial action Ob] ectives (RAOs) 1dent1ﬁed for the Slte in the
ROD included:

. Eliminate or minimize the threat posed to human health by preventing the
ingestion of contaminated groundwater; ”

¢ . Prevent further mlgratlon of groundwater contamlnatlon to uncontamlnated

pOI’thl’lS of the overburden and bedrock aquifers; ; e
_ . , Restore contamlnated groundwater in the overburden and bedrock aqulfers to

: Federal and State applicable or relevant and appropriate requirements. (ARARs)
mcludrng drinking water standards, such that consumptron of groundwater is
protectlve of human health; and , T N\

e Prevent the dermal contact, 1ngest10n or 1nhalat10n of the contents of 12 drums of

incinerator ash and three VOC-contaminated barrels used for water filtration.

t

To meet these objectives the ROD remedy included the following components:

. Upgrade and improve the existing drinking water distribution system;



. Capture of contaminated groundwater in the overburden and bedrock aquifers
through the use of trenches and wells;

. Treatment and removal of inorganic and organic contaminants through
flocculation and ultra-violet catalyzed oxidation, respectively;

. Dewatering and in-situ treatment of groundwater and soil gas using a vacuum
extraction system; and

L Discharge of treated groundwater into the overburden and bedrock aquifers to -
effect containment and enhance groundwater recovery and cleanup.

B. Remedy Implementation

One. of the first actions taken by EPA in conformance with the ROD was the expansion of
the existing drinking water distribution system. Through a removal action taken by EPA
during the summer of 1993, several additional residences and a seasonal campground
located to the north of the Site were added to the existing water supply system installed
by EPA and the State of New Hampshire. In 1995, the 12 drums stored at the Site
containing incinerator ash and the three VOC-contaminated barrels used for water
filtration were removed and transported off-site for disposal at a RCRA Subtitle C landfill
in Model City, New York. The original Johnson residence at the Site was also

. demolished in 1995 and a majority of this debris was disposed of at a RCRA Subtitle D

landfill in Rochester, New Hampshire.

As part' of its enforcement activities, EPA negotiated a Consent Decree (CD) between the ™
State of New Hampshire, Ford, and the Swains Lake Village Water District. Under the

- CD which was entered by the District Court on March 20, 1995, Ford agreed, among

other items, to conduct the cleanup of the Site as specified in the ROD and to subsidize
the Water District during the cleanup of the Site for a portion of their operating costs.
The Water District agreed to operate and maintain an alternate water supply for affected

* residences and to restrict the use of the groundwater in the impacted area.

To provide the groundwater Institutional Controls called for in the CD, the Water District
enacted a local ordinance to prevent the use of groundwater at the Site as well as within
the impacted area surrounding the Site. The enactment of the ordinance by the Water
District also complied with the statutory requirements identified under the State of New
Hampshire’s Groundwater Management Zone Regulations (Env-Ws 410).



In order to avoid an extended design process and thereby expedite the cleanup, EPA, the
State of New Hampshlre and Ford agreed to the 1mplementatlon ofa pilot-scale vacuum
enhanced recovery (VER) system at the Site. Ford’s consultant, ARCADIS Geraghty &
Miller (ARCADIS), began performing the vacuum extraction component of the ROD
remedy in the summer of, 1995. The remedy was expanded to full- scale and operated
from 1996 to 1997. The vacuum extraction wells were positioned within the overburden
.aquifer primarily in and around the three source areas at the Site identified in Figure 3 as
drum storage Areas A,B,and C. In addition, the Site was paved within the fenced area to
reduce the infiltration of groundwater and enhance the effectiveness of the VER system.

., The ROD remedy estimated that it would take approximately twenty years to attain

cleanup levels in. the overburden aqu1fer and approx1mately 30 years 1n the bedrock
aquifer.

A significant reduction in the amount of subsurface contamination was achieved during

. the three years the VER system was operated. Approximately 800 pounds of -

‘hydrocarbons were extracted, captured, and treated. During its peak operatron the VER
system removed as much as 3.5 pounds of contaminants per day. Shortly before the
system was shut down in 1997, the system was removing less than one ounce of

. contamlnants per day. Through treatment, as well as other natural processes occurring at
the Site, the Interim Cleanup Levels (ICLs) for VOCs as identified in the ROD and Table
- 2 of this report were achieved in the shallow groundwater (e.g., overburden aqulfer)
beneath one of the three source areas undergoing treatment (drum storage Area C). In
addition, VOC concentrations in the overburden aquifer beneath drum storage Area A
were significantly reduced and were approachlng cleanup levels at the time the VER .
system was shut down. The remaining known source area undergoing treatment at the
Site, drum storage Area B, showed more limited progress in achieving the cleanup levels
identified in the ROD. As discussed later in Section VI.D. of this report, the o
contamination beneath and to the northeast of former drum storage Area B has mlgrated

L _:down into the bedrock aquifer. Based on the concentrations of VOCs remarnlng in the
: _«P‘bedrock aqulfer at the time the VER system was shut down, it was ev1dent that some

. residual pockets, of contamination in this area would continue to require further treatment
in order to achieve the ICLs. o S N

N

oy . The overall reduction in the recovery efficiency of the VER system led EPA to consider

o ,other cleanup alternatlves for the Site, including bioremediation and phytoremedla’uon

e _}Broremed1at10n or the use of naturally occurring mrcrobes has been shown to be effective
., in degrading chlorinated and non-chlorinated VOCs, both of which are found at the Site.

Modeling of, bloremedlatlon mdlcated that cleanup levels could be attained at the Site
within a time frame and removal rate equrvalent to that estimated for the VER system.
To further confirm whether bioremediation would be effective at the Site, EPA collected
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: samples and conducted laboratory microcosm studies. The studies demonstrated that a
number of VOCs were being degraded in the groundwater at the Site by naturally
occurring anaerobic microorganisms.

Phytoremediation, which uses plants to change the physical properties of the subsurface
environment, can minimize water infiltration and dewater the Site, thereby minimizing
the contaminant flow off-site. A mature poplar tree can transpire approximately 600 to
1,000 gallons of water per year (Schnoor, 1997). The trees also appear to have the ability
through a number of different mechanisms (i.e., enhanced microbial activity in the root
zone as well as uptake by the tree and metabohsm within the tree) to help contribute to
the breakdown of contaminants such as those found at the Site.

During design and construction of the VER system, it also became apparent that the
removal of groundwater from the weathered bedrock aquifer would likely draw
groundwater from the overburden aquifer down into the weathered bedrock. This would
encourage the flow of the more highly contaminated groundwater from the overburden

aquifer downward thereby exacerbating the contammatlon problem in the weathered
bedrock below.

As a result of the above information, the ROD was amended on September 28,1998, to
include the following changes. Treatment of the overburden aquifer would be
accomplished through bioremediation and phytoremediation with the possibility of some 3
limited “hot spot”’remediation using the existing VER systern. Bioremediation will
continue to reduce the amount of contamination in the overburden aquifer as well as the:

- amount that is able to migrate into the weathered bedrock. Bioremediation will also
eliminate the need to pump-and-treat the bedrock aquifer. Phytoremediation will reduce”
the rate at which groundwater and contaminants flow from the overburden into the
weathered bedrock and eliminate the need for a trench or cluster of wells to control the
off-site migration of contaminants. The need for metals precipitation and ultraviolet
oxidation as discussed in the ROD was also eliminated due to the smaller volume of

~ groundwater which would be produced during the intermittent use of the VER system. An
existing carbon filtration system continues to be used to treat any groundwater extracted
by the VER system at the Site.

Approximately 1,600 poplar trees (one year old rooted Deltoides x Nigra hybrid) were
planted at the Site in May of 1998 after the removal of the asphalt cap. The trees which
were three to five feet tall at the time of planting, were planted in rows which were 10-
feet apart at intervals of every three feet. With the planting of the poplar trees, all
construction activities associated with the use of phytoremediation at the Site were
_completed. No addltlonal activities were required to implement the bioremediation
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‘component of the Amended ROD since it is a natural process wh1ch was already
occurring at the Site. The Preliminary Close Out Report was signed by EPA on
September 29, 1998, s1gn1fy1ng the completion of construction act1v1t1es at the Site.

oo

C. . Operation and Maintenance

'The operation and maintenance (O&M) activities required for the reniedy as described in
the Amended ROD consist pr1manly of mamtammg the trees, malntalmng the VER
system, and performing the required environmental monitoring. Durmg the first few years
after planting, the trees were irrigated, fertilized, pruned, and protected from pests. As the
trees have matured, the level of O&M needed to maintain them has d1m1n1shed At the
time of the writing of this five-year review many of the trees at the Site are over 25 feet
tall and their root systems are well established into and below the water table. -
Accordingly, the need for irrigation has been eliminated and the effort requlred to fertilize

- and control pests has been reduced significantly. Over the next several years, pruning will

| ~ be the major O&M activity required for the trees as they continue to grow and form a
. canopy over the Site.

The configuration of the VER system includes a liquid ring pump, a 150-gallon knockout
tank, a centrifugal type transfer pump, a cartridge type particulate bag filter, a pair of 100-
pound liquid-phase granular activated carbon drums in series, and a pair of IOO—pound
vapor-phase granular activated carbon drums in series. The VER system uses a liquid
ring pump to recover both groundwater and soil gas from the extraction wells. From
there, the air/water mixture flows into the knockout tank where the vapors are passed
through the two vapor-phase carbon drums prior to being discharged to the atmosphere
Groundwater in the knockout tank is then pumped through a particulate filter bag and
then through two liquid-phase carbon drums before being d1scharged to the ground
surface at the Site. . ‘ .

- : " Durlng 2002, the VER system Wthh was operated from Apr1l 25, 2002 through
' November 4, 2002, was used to recover liquid and vapors from extraction wells EWS5S

~and EW10S located in former drum storage Area A (see Figure 4). In ‘add1t1on anew

bedrock extraction well was installed and brought on line in August of 2002 The new
well, 169R, was installed to the northeast of the Site in an area down gradient of former
..drum storage Area B where the VOC concentrations have remained above ICLs. The
new bedrock well was installed i in addition to an existing - well in that area (69R) to
r expedlte the treatment of VOCs. Groundwater which was recovered from well 1 69R
- using a submersible pump was combined in the liquid knockout tank with the water
- obtained from wells EW5S and EW10S. Approximately 92,873 gallons of groundwater
*-was treated by the system in 2002 at an average flow rate of 0. 61 gallons per minute. A
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majority of the extracted groundwater came from well 169R. Since the Amended ROD,

~ the configuration of the VER extraction system has been modified slightly to reflect
changes noted in VOC concentrations in the groundwater at the Site. These changes have
included the elimination of some older extraction wells (e.g., 69R and 103R) as well as
the addition of a new extraction well (169R).

Groundwater samples collected from the effluent of the VER system during the 2002
reporting period did not show the presence of any VOCs above their respective ICLs. No
off-gas effluent vapor samples were submitted for analysis in 2002 due to the fact that
most if not all of the air produced by the treatment system during this time consisted of
ambient air which was metered into the system for temperature control. O&M for the

~ VER system consists mainly of replacing the particulate filter bag cartridges fouled by the
oxidation of inorganic minerals found in the groundwater, winterizing of the system when -
it is shut down each year, and groundwater monitoring for the contaminants of concern on
a semi-annual basis. The annual O&M costs for the Site have averaged approximately
$150,000 to $350,000 per year since the Amended ROD.

In 2003, the VER system was not operated because the levels of VOCs found in EW5S
and EW10S were at or below ICLs. In addition, groundwater was not extracted from
monitoring well (MW) 169R during 2003 because it was determined that it would be ‘
more beneficial to focus on the performance of a pilot scale test using in-situ oxidation in
the vicinity of MW 169R. Maintaining a static state in MW 169R (e.g, by not pumping -
the well) was necessary for the performance of the pilot test. The work plan prepared and
finalized by ARCADIS to implement the pilot scale test in the bedrock aquifer to the
northeast of the Site was approved by EPA on August 28, 2003. The objective of the -
pilot test is to evaluate the effectiveness of sodium permanganate in reducing the
concentrations of VOCs in the groundwater. The concentrations of VOCs found in the
target zone of the pilot test area and the anticipated effect of sodium permanganate on the
VOCs detected can be found in Table 3.

Sodium permanganate will be injected into the weathered and upper portions of the
~ bedrock aquifer in the area surrounding MW 169R. Several additional egctractlon wells

~ and monitoring wells will be installed near MW 169R prior to the pilot test. The pilot
test, which is expected to begin in the fall of 2003, will last several months. During the
pilot test groundwater monitoring data will be gathered on a weekly and then a monthly
basis to document the effectiveness of the technology. A report will be produced upon
completion of the p1lot test discussing the effectiveness of the technology in accelerating
cleanup processes in this area of the Site as well as the applicability of the technology to
other portions of the Site.
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. This is the first five-year feviewgfor the Site.

FIVE-YEAR REVIEW PROCESS

- PROGRESS SINCE THE LAST FIVE-YEAR REVIEW

AL ‘;Administrati.ve Components

| The Tihhetts Road ’ﬁv‘e-year review was e’(’)‘ri_ducted by Neil ‘Ha,ndler, the EPA :,‘R:emedial
- Project Manager (RPM) for the Site, with assistance from EPA risk assessment and
-+ hydrogeological support personnel, and Thomas Andrews, the NHDES RPM. ARCADIS

provided assistance with some of the ﬁgures tables, and charts 1ncluded in the FIVC Year

. Review report.

B Community Invelvement

The level of community interest in the Site has been low to moderate within the last
several years.  The most recent public informational meeting took place on September 23,

© 2002, when members of the local community and Barrington Town Officials were invited

to attend a meeting held at the Site. The purpose of the informational meeting was to
prov1de the public and local officials with an opportunity to tour the Site as well as update
them as to the progress of the cleanup and discuss potential options for future uses of the
Site. Approximately ten residents and five Town officials attended the meeting, Also
present were representatives of EPA, NHDES, ARCADIS, Ford, and the Wildlife Habitat

. Council. In general, local residents and local officials were satisfied with the current
-condition of the Site as well as the cleanup progress being made. There was a request
- ‘made from several residents who live nearby the Site for the following work to be

performed: 1) remove the remaining portions of the chain link fence surroundlng the Site;
2) make some minor changes to the current conﬁgurat1on of the dnveway to make it less

-~ to prevent runoff from enterlng neighboring properties. Ford agreed to the above changes
..and the work was 1mplemented and completed during the summer of 2003 B

: :Durihg the public inforniational meeting there was also some discussion 6f pOtential

future uses of the Site upon completion of the cleanup. Several ideas were discussed with
the re51dents and Town Officials including the use of the Site as a w11d11fe habltat and/or
environmental educational facility. The local residents expressed concerns regardlng

;both of these potent1al uses. They stated that they did not feel that the use of the Site as a

“park” would be appropriate given the current residential nature of the area. They
indicated that such a use might have some undesirable impacts on the nelghborhood (e.g.,
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by increasing traffic and vandalism). Local residents expressed a preference for keeping
the Site as is (e.g., conservation land) and indicated that they would discuss this further
amongst themselves as well as with their local elected officials. There was also a brief
discussion with residents and Town officials on issues related to the Town acquiring the
. property for back taxes owed.

~ Copies of this review are being placed in the information repository located at EPA New
England, Region 1 in Boston, MA as well as the local rep051tory located at the Barrington
Pubhc lerary, in Barrington, NH.

C. Document Review

This five year review included a review of relevant'documents including decision
documents, work plans, and various monitoring reports. A complete list of the
documents reviewed is provided in Appendix A.

D. Data Review

Data is regularly collected for the Site in accordance with the Environmental Monitoring
Work Plan and Project Operations Plan prepared in support of the ongoing Remedial
Action (RA). Groundwater monitoring data is collected semiannually, typically in July -
and December of each year and is summarized in an annual environmental monitoring -
report prepared by ARCADIS. A separate annual performance report describing the
operation of the VER system is also prepared by ARCADIS.

In attemptmg to understand the contaminant trends found at the Site, it is important to
look at these trends in the context of the Site geology and hydrogeology. The groundwater
historically impacted by contamination at the Site includes the shallower overburden and '
deeper bedrock aquifers. The overburden can be divided into two distinct layers. The
upper-most layer is an unconsolidated, saturated, sandy to silty glacial till that is
approximately twenty-five feet thick in the vicinity of the Site. The water table in this
upper-most layer varies from being at the ground surface in the spring an autumn -
months to being eight feet below the ground surface in the summer. Groundwater flow
within the upper overburden is approximately radial as the Site occupies a topographic
high. However on a broader scale flow beyond the Site is either to the northeast or the -
west. The upper overburden aquifer, which is highly permeable, contained the most
contaminated groundwater at the Site prior to the remedial. efforts. Those contaminants
released from the three drum storage areas entered the upper-most overburden aquifer and
migrated horizontally either to the west/southwest or to the northeast, depending upon
which side of the drainage divide the storage areas were located. The reason for the more
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limited vertical component of contaminant m1grat1on in most areas of the Site is.likely
due to the reduced permeability of the lower-most portlon of the overburden aqurfer as
discussed below. e

The lower-most portlon of the overburden is comprised ofa dense nearly consohdated
silt to clay material that acts as an aquitard, restricting the vertical flow of groundwater
into the bedrock aquifer below, This dense, silty overburden material, which is limited in
lateral extent, is thickest beneath the Site (approxrmately 50 feet thlck) The layer thins
out rapidly as you move away from the Site. In general, concentrations of contamlnants
in the lower-most portion of the overburden are much lower than those found in the
upper-most portion due to the reduced permeability of the layer. In areas of the Site
where the thickness of the aquitard thins out (e.g, northeast of the S1te) there is more
- evidence of the vertical migration of contamination which in turn has 1ntroduced
contaminants into the weathered bedrock below

The bedrock aquifer consists of weathered and competent bedrock. The weathered
bedrock or the upper-most zone is highly fractured and relatively permeable
(approximately 1.2 x 10 centimeters per second). The weathered bedrock varies in
- thickness near the Site from approximately five feet to forty feet. Groundwater within the
~ weathered bedrock has an overall flow direction to the north and northwest In general '
VOC concentrations are much lower in the bedrock than the overburden with the
exception of one area d1rectly northeast of the Site. Some of the h1ghest concentrations of
VOCs detected at the Site were found in the weathered bedrock nearby momtormg wells
69R and 169R. The high concentrations of VOCs found in the weathered bedrock in this
area are probably a result of its location- (e.g., it’s located immediately down gradlent
~from drum storage Area B, one of the largest former drum storage areas) and the thrnmng
of the overburden aquitard in this portion of the Site. wl
. The underlying, more competent bedrock has fewer fractures. However water y1elds
z from deep, single fractures in portions of this bedrock unit are capable of producmg flows
) ,of over one hundred gallons per minute. Groundwater flow within the competent bedrock
‘roughly mimics that found in the weathered bedrock L , ’\\
A review of the groundwater monitoring data colleCted over the last Sei'/eral yei'lrs as.
. shown in‘Appendix B shows an overall reduction in VOC concentrat1ons in many of the
. groundwater monitoring wells at the Site. To further support whether any trends in
concentrations could be identified, ARCADIS recently evaluated some of the
groundwater data from the Site using the Mann-Kendall test for trends. A copy of the
_results of the trend testing is included in Appendix C of this report. For this testing, the
data gathered frorn 23 groundwater monitoring wells since approximately 1998 (i.e., the
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date of the Amended ROD and implementation of phytoremediation) were evaluated to
determine whether there were any increasing or decreasing trends in chemical
concentrations which could be identified. A review of the data in general and the Mann-
Kendall test trends allows the following conclusions to be drawn:

1.

The levels of VOCs in much of the overburden aquifer, which historically has
shown some of the highest concentrations, are now at or approaching the cleanup

~ levels identified in the ROD and Amended ROD. A review of the most recent

data from overburden wells (both shallow and deep) in the vicinity of drum .
storage Areas A and C did not show any VOCs above their respective ICLs. Area
B, the largest former drum storage area, exceeded the ICL for cis-1,2-
dichloroethylene (cis-1,2-DCE) at a concentration of 120 ug/L in shallow
overburden monitoring well (MW) 578 (see Figure 4) and for benzene at 12 ug/L
in deeper overburden extraction well (EW) EW-1D. The ICLs for cis-1,2~ DCE
and benzene are 70 ug/L and 5 ug/L, respectively.

In general, arsenic and manganese were detected above their respective ICLs at a
greater frequency than VOCs in both the shallow and deeper portions of the
overburden aquifer. The variability of the concentrations of arsenic and
manganese detected in the overburden makes it difficult to identify any trends at
this time. However, the concentrations of arsenic and manganese were typically-
within an order of magnitude of their respective ICLs. It is believed that arsenic*
and manganese were not a primary component of the wastes brought to the Site =
and their presence in the groundwater beneath the Site is thought to be the result-
of changes which took place in the subsurface environment (i.e., naturally

- occurring arsenic and manganese were mobilized when conditions in the

groundwater changed from aerobic to anaerobic with the introduction of organic

‘compounds such as VOCs). It is anticipated that the subsurface environment will

return to its natural conditions (i.e., an aerobic environment) and the arsenic and
manganese concentrations will decrease once the supply of organic compounds in
the groundwater is eliminated. However, the extent to which arsenic and
manganese will decrease and the time frame over which such a change will take
place still remains to be determined through the ongoing groundwater monitoring
program.

It is more challenging to identify any overall trends for VOC concentrations in the
bedrock aquifer at the Site given the variability of the groundwater data and the
more limited placement of bedrock wells. On-site groundwater concentrations of
VOCs have historically for the most part been lower in the bedrock aquifer than
those found in the overburden. As discussed earlier in this section, the aquitard
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. making up the lower layer of the overburden, has limited and slowed the extent of
. the vertical migration of contamination from the overburden into the bedrock
- aquifer. The concentrations of VOCs detected in the bedrock aqulfer where the
aquitard is thickest, as evidenced by the results identified for monitoring wells
61R, 63R, 65R, and 67R, are typlcally within an order of magnitude of their
:respectwe ICLs. The principle contaminants of concern to date in these wells
. -have been. TCE and benzene. In areas of the Site and adjacent to it, where the
thickness of the aquitard decreases, there is an increase in’ the number of and
concentrations of VOCs detected in the bedrock aquifer. An example of where
. this occurs at the Site includes a portion of former drum storage Area B and the
area to the northeast of this former storage area. Very high"le'\'?els of primarily
TCE, cis-1,2-DCE, benzene, ethylbenzene, MIBK, and toluene were historically
detected in the bedrock monitoring wells installed in this area. The
concentrations of VOCs found in the bedrock in this area were several orders of
magnitude higher than those seen in the overburden. For example in bedrock well
169R, the concentrations detected for benzene (3,300 ug/L), cis-1,2-DCE (770
- ug/L), ethylbenzene (880 ug/L), MIBK (25,000 ug/L), and toluene (15,000 ug/L)
in June of 2003, were several orders of magnitude greater than their respective
ICLs. While in nearby shallow overburden well 52S there were no VOCs
detected at all. In addition, the concentration of many of the VOCs found in the
bedrock wells do not appear to be decreasing as evidenced by the benzene
concentrations detected in MW 69R over the past 13 years. Since 1990, benzene -
concentrations in MW 69R have consistently ranged from approximately 2,000 to
5,000 ug/L and most recently in June of this year benzene was detected at 3,700
- ug/L. The overall high concentrations of VOCs found combined with their -
: wrecalcﬂrant nature points to the need for the investigation of additional 1n-31tu

: . '_remedlal technologies for the bedrock aquifer in this portion of the Site. To

address this need, a pilot scale in-situ oxidation test will be implemented at the
3 Site durlng the fall of 2003. In addition, there is a need to better understand the

’ ‘ﬂow paths of contaminants in the bedrock in this area to confirm that the plume is
. not expandlng and that the current remedy (e.g., alternate water supply and
.institutional controls) remains protective of human health and the environment.

; ThlS -will be accomplished through the contlnued monitoring of the groundwater

" data at the Site and a review of the existing momtorlng network

..Although there was also some variability in the concentrations of arsemc and
manganese. detected in the bedrock aquifer, in general the concentratlons were
much lower than those detected in the overburden aquifer. A maJ ority of the

| ‘bedrock wells on-site as well as off-site had arsenic and manganese

J concentrations below thelr respectlve ICLs The one exceptlon to this being the
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area to the northeast of the Site where very high concentrations of VOCs were
detected in the bedrock aquifer. Although the concentrations of arsenic and
manganese in monitoring wells 69R (130 ug/L and 4,900 ug/L, respectively) and
169R (77 ug/L and 5,200 ug/L) exceeded their ICLs ( 50 ug/L and 3,650 ug/L) the
results were both within an order of magnitude of the respective ICLs. .

E. Site Inspection -

 Representatives of EPA, NHDES, and ARCADIS participated in the Site inspecﬁon held

on March 24, 2003. During the inspection conditions at the Site were reviewed and no
problems were observed. Additional details concerning the Site inspection are included in
Appendix D.

TECHNICAL ASSESSMENT | \
A. Question: Is the Remedy Functioning as Intended by the Decision
Documents? '

Yes. The active components of the cleanup remedy as described in the ROD (e.g., VER
system, expansion of the alternate water supply, institutional controls, and disposal of
remaining drums stored at the Site) and as later modified in the Amended ROD (e.g.,’
bioremediation and phytoremediation) have been implemented and the results of
groundwater monitoring indicate that the current remedy is functioning as intended. |

- VOC contaminant levels in the overburden aquifer beneath most areas of the Site appear

to be at or approaching the ICLs identified in the ROD and Amended ROD. A small
portion of the overburden aquifer located beneath former drum storage Area B and the
weathered bedrock aquifer located to the northeast of the drum storage area has shown
more limited progress in achieving the required cleanup levels for VOCs. A pilot test
using the in-situ chemical oxidation technology will be conducted during the fall of 2003
in this area. The objective of the pilot-test is to evaluate the effectiveness of sodium
permanganate in reducing the concentrations of VOCs remaining in the groundwater in
this area. Upon completion of the pilot-test, a report will be produced, discussing the
effectiveness of the technology in accelerating the cleanup processes in the weathered

bedrock as well as the potential applicability of the technology to other portions of the
Site. | |

The trends seen in the groundwater at the Site for inorganic contaminants, primarily
arsenic and manganese, are not as clearly evident at this point. As discussed in Section
VLD, it is believed that arsenic and manganese were not a primary component of the
wastes brought to the Site. Rather, their presence in the groundwater beneath the Site is
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thought to be the result of changes which took place in the subsurface environment (i.e.,

_naturally occurring arsenic and manganese were mobilized when condltlons in the
groundwater changed from aerobic to anaerobic with the introduction of orgamc
compounds such as VOCs). Tt is anticipated that the subsurface environment will return
to its natural cond1t1ons (i-e., an aerobic environment) and the arsenic and manganese
concentrations will decrease once the supply of organic compounds in the groundwater is
eliminated. However, the extent to which arsenic and manganese will decrease and the
time frame over which such a change will take place still remains to be determined

~ through the ongoing groundwater monitoring program..

B - Question: Are the Eirnosure ASsurnptlons, Toxicity Data, Cleanup I:evels
and Remedial Action Objectives (RAOs) Used at the Tlme of the Remedv
Selection Stlll Valid?

There have been no changes in the Site setting and surrounding land use which would
affect exposure assumptions and RAOs developed in the ROD and Amended ROD.

Early Removal Actions taken by EPA reduced the levels of contamination found in the
soil at the Site so that there was no longer a risk posed by direct human contact.
However, the aquifer in contact with groundwater from the Site continues to be used as a
drmklng water source for residents living beyond the public water supply system

. Accordingly, maximum contaminant levels (MCLs) and non-zero maximum contaminant
level goals (MCLGs) established under the Safe Drinking Water Act (SDWA), NHDES
GW-1 Standards, and rrsk based cleanup levels are ARARs for the Site.

A review of the above ARARS pertaining to drinking water standards 1nd1cates that the
- values for several compounds have changed. The most notable change 1mpacts ‘the ,
arsenic standard. The arsenic MCL has decreased from 50 ppb to 10 ppb. The néw lower
. standard may extend the time frame to achieve cleanup levels at the Site since a number
of wells currently exceed the old standard. As discussed in Section VILA., it 1s N
'an‘uclpated that arsenic concentrations in the groundwater beneath the Site will decrease
~ over time. However, it still remains to be seen how quickly the concentrations w111

o 'decrease and whether they will decrease below the new arsenic MCL oﬁlO ppb

Other compounds whose rrsk-based numbers have changed slightly since the tlme of the
ROD and the Amended ROD, include bis(2-ethylhexyl)phthalate, 4~ methyl 2-pentanone
naphthalene, and manganese. ‘The risk-based cleanup level for 4-methyl-2-péentanone, a
. compound which continues to be detected above its ICL at the Site, was based on a
 reference dose (RfD) of 0.05 mg/kg/day from the Integrated Risk Informatron System
(IRIS) database at the time of the ROD. Currently, no oral toxicity values are available
on IR_IS or on the Natronal Center for Envrronmental Assessment Peer Rev1ew Tox101ty
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Value list. A RfD of 0.08 mg/kg/day is available on the Health Effects Assessment
Summary Tables (HEAST). Based on the HEAST value the cleanup level identified in
the ROD for 4-methyl-2-pentanone at 1,825 ug/L is still considered protective. The RfD
for manganese has been revised since the ROD and the former risk-based cleanup level is
no longer considered protective. Based on the new RfD, the risk-based cleanup level for
manganese at the Site will decrease from 3,650 ug/L to 840 ug/L. Similar to the arsenic

_ discussion above, the lower cleanup level may extend the overall cleanup time for the Site
since a number of wells currently exceed the old standard. It is anticipated that
manganese concentrations in the groundwater beneath the Site will also decrease over
time as the overall VOC concentrations are reduced. Accordingly, the protectiveness of
the remedy is not expected to be impacted by this change. The cleanup level for
naphthalene has also changed and based on the current IRIS toxicity value, the new ICL is
730 ug/L (versus 1,460 ug/L). The new ICL for naphthalene, although lower, is not
expected to impact the protectiveness of the. remedy since naphthalene has not regularly
been detected at the Site. :

Recently, new EPA guidance has become available regarding the potential for subsurface
contaminants to contribute to human health risks via vapor intrusion into indoor air. An
initial review of the screening criteria provided in the guidance indicates that conditions
at the Site (e.g., presence of TCE in the groundwater at concentrations above its MCL and
the proximity of the contaminant plume to nearby residences) will likely require further -
investigation to determine if this pathway presents any risks to human health. The
investigation of this new potential exposure pathway will be one of the followup actions

~ recommended by EPA in this report.

C. Question: Has any Other Information Come to Light that Could Call into
Question the Protectiveness of the Remedy?

No. Progress is being made towards achieving the cleanup objectives at the Site. A small
portion of the weathered bedrock aquifer located to the northeast of the Site has shown
more limited progress in achieving the required cleanup levels. To see if the cleanup
processes in this area can be accelerated, ARCADIS will conduct a pilot test during the ,
fall of 2003 using the in-situ chemical oxidation technology. The pilot test will evaluate -
the effectiveness of sodium permanganate in reducing the concentrations of VOCs
remaining in the groundwater in the weathered bedrock in this area. Upon completion of
the pilot test, a report will be produced discussing the effectiveness of the technology and
its potential applicability to other portions of the Site. - No other information has come to
light in the course of this review which could call into question the protectiveness of the
remedy.
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D. Technical Assessment Summary

The active components of the cleanup remedy as described in the ROD (e.g., VER
system, expansion of the alternate water supply, institutional controls, and disposal of
remaining drums stored at the Site) and as later modified in the Amended ROD (e.g.,
bioremediation and phytoremediation) have been implemented and the results of
groundwater monitoring indicate that the current remedy is functioning as intended.
VOC contaminant levels in the overburden aquifer beneath most areas of the S1te appear

. to be at or approaching the ICLs identified in the ROD and the Amended ROD A small

portion of the overburden aqutfer located near former drum storage Area B and the
weathered bedrock aqu1fer located to the northeast of the drum storage area have shown

. more limited progress in achieving the required cleanup levels for VOCs. A prlot-test
- using the in-situ chemical oxidation technology will be conducted in this area during the
fall of 2003 to determine whether cleanup processes 1n the Weathered bedrock can be

accelerated.

There have been no changes in the Site setting and surrounding land use which would

affect exposure assumptions and RAOs developed in the ROD and Amended ROD A
- review of the above ARARSs pertaining to drinking water standards indicates tha_t the

values for several compounds have changed since the ROD. The most notable of the
changes impacts the arsenic and manganese standards. The arsenic MCL has decreased
from 50 ppb to 10 ppb and the risk-based cleanup level for manganese has decreased

from 3,650 ppb to 840 ppb. The new lower standards may extend the time frame to

achieve cleanup levels at the Site since a number of wells currently exceed the old
standards.

New EPA guidance has become available regarding the potential for yapor intrusion into

indoor air from subsurface contamination located in the groundwater and soil. An initial
review of the screening criteria prov1ded in the guidance indicates that the conditions at

-  the S1te will l1kely require further 1nvest1gat1on to determine if this pathway presents any
., risks to human health. The investigation of this new potential exposure pathway will be
L one of the follow—up actions recommended by EPA for completlon \

VI

',TI‘SSUES

» Groundwater mon1tor1ng data shows that progress is belng made towards achlevmg the' ‘required

- cleanup levels in the groundwater beneath the Site through the use of VER, b10remed1atlon and

' phytoremediation. Overall, there has been a downward trend observed for VOC concentratmns in
most areas of the overburden aqu1fer indicating that the remedy has been successful i 1n reducmg
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the extent of the groundwater plume removing a significant mass of contammauon and being
protective of human health and the environment.

There is one area of off-site groundwater contamination to the northeast of the Site in the
weathered bedrock where progress in reducing the concentrations of VOCs has been more
Jimited. ARCADIS will conduct a pilot test in this area during the fall of 2003 to evaluate the
effectiveness of the in-situ chemical oxidation technology in reducing the concentrations of
VOCs found there. Upon completion of the pilot test, a report will be produced discussing the

. effectiveness of the technology and its potential applicability to other portions of the Site. In

addition, there is a need to better understand the flow paths of contaminants in the bedrock in this
area to confirm that the plume is not expanding and that the current remedy remains protective of
human health and the environment. This will be accomplished through the continued collection
of groundwater monitoring data at the Site and a review of the existing monitoring network

The trends seen in the groundwater at the Site for inorganic centaminants, primarily arsenic and
manganese, are less evident at this point. - It is believed that arsenic and manganese-
concentrations will decrease with time as the concentrations of VOCs in the groundwater are
reduced. However, the extent to which arsenic and manganese will decrease and the time frame
over which such a change will take place still remains to be determined through the ongoing
groundwater monitoring program. '

New EPA guidance has become available regarding the potential for vapor intrusion into indoor
air from subsurface contamination located in the groundwater and soil. An initial review of the
screening criteria provided in the guidance indicates that the conditions at the Site will likely
require further investigation to determine if this pathway presents any risks to human health. The
investigation of this new potential exposure pathway will be one of the follow-up actions
recommended by EPA for completlon

IX. RECOMMENDATIONS AND FOLLOW-UP ACTIONS

Recommendatlons and follow-up actions for the Site based on the results of this first ﬁve-year
rev1ew are summarized in Table 4. _ \

.

X. PROTECTIVENESS STATEMENT

Because the remedial actions being implemented at the Tibbetts Road Superfund Site are
protective, the Site is protective of human health and the environment.
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XI. NEXTREVIEW

The proposed remedial action for the Site, upon completlon will not leave hazardous substanees,
pollutants, or contaminants at levels that prevent unlimited and unrestrlcted use of the Slte -
However, the remedial action is expected to take more than five years to complete Thus the date
for completion of the next ﬁve-year policy review will be five years from the date of S1gnaturehof
this review. -

a,

- =20-



FIGURES



NEW HAMPSHIRE

TIBBETTS ROAD SITE
. BARRINGTON, NEW HAMPSHIRE

GENERAL LOCATION MAP

~ FAG.1__ | -




‘ — WATER - _ 1
Ny \ TREATMENT | L @ |
" | PLANT = @A
7 o-—— WATER No@EN
: INTAKE - AR IERANTG
| 4 | LOCATION NP é\%\\}:«\\
/ o ) 3 A
e ! | = //-”\L\Rg
"&t%ﬂ RN | SWAINS LAKE /»?\\\ > \ A
R\ ‘ | ; . oo\ 2
RN ; R e g\ s
A e N | z‘ R ~ PN
\ \\\\QJ\J (r}\i;\\\\§\\\ | ! \ (‘.ﬁ—; 0
Q by 2//&\\%\\ o A NN ;
NV \ / &Jj}}){b : i) =
A\ 3 N g . L A\
Qs N 7 SEE
- A = SN
BN WY iS e - . oo N
SNaSNf NN A A (I
N e ;

L y ~ \\\ | _ ; g ', 4 2 » 7 s

FANEERL \"Eﬂw N4 FEET
g : : SCALE 1:4,286
TIBBETTS ROAD SITE '
BARRINGTON, NEW HAMPSHIRE

PUBLIC WATER SUPPLY SYSTEM
@soPINE 19 . geE.2-




REPERTS

. ' \ :"\(,;‘3/ . Drum Storage :
= S Ny
(e N 2 J7 ~JU

@z

/" 326
R
\ . } D
Drum Storage 7<%

Drum Storage ~
Area B

320

et
A

\
/
N,

:
g
S

é(\) -

.‘R\l\\\"\\'.'\' O U TN,

Drum St'orage Areas - ‘, Figure 3
E::;'rty'";os;;:’r":‘s°‘*(A*;::x e SITE FEATURES AND SURROUNDING AREA
imotie irom
ax Maps)-Lebeled by Owner '
, AL : © TIBBETTS ROAD,
seale 101440 8 T——r . | BARRINGTON, NH

P PR LR T T Songee bz mep: Egsipra Topagraphles, duns 18, 10

W....-...... .



g A\
8 N & 106R |
= AN
.. /’>
g S
© ﬁ\‘ ‘108R
2 y 20N 76R#
é / I i H
N P 35R
2l I >
| P /_\ \\’\ 65R 53S¢ ~. §
[} “ ~
| O\ . S g
N N /
: \\ SN i | oK ; EXPLANATION
l&’ N, rd ~. /
: YA \\ \‘ / ‘_,;/ 525¢ 37D I .
2 7N N\ e o / ~. 109 -
) pe 7 7 -
8 / \\, N 7 " EW—3S ;s 535 LOCATION AND DESIGNATION OF SHALLOW
4 < s \ \<; e S = -f;, ’ OVERBURDEN MONITORING WELL
& N ' d 4 S B L oz 7 .
g N\ > N N VP25, @7 75D &7 708 T ) 37D LOCATION AND DESIGNATION OF DEEP
N o NN f’ pot1s. EW-9SALEW-TS o € ' S OVERBURDEN MONITORING WELL
=} # " ‘ P
. /i N S 67R® 57}’% Soar f 4
z i/ NS e EW—1D AO3R 103R LOCATION AND DESIGNATION OF BEDROCK
2 AN AN EW-1S / M
g / N - / / MONITORING WELL
8 / } NN EW—10S EWS5S $73S Py N
— \\ 1 - O r _
N AN o13 '9? 875" % / EAW 25 | OCATION AND DESIGNATION OF REMEDIAL
\\/\ A GRS sovioss 1990 SYSTEM EXTRACTION WELL
- \C 360 \ .
NS 4+ \C. - . VP—125
v sos N\ ){f\ . o LOCATION AND DESIGNATION OF REMEDIAL
NIAN ‘\ o SYSTEM VACUUM PROBE
ANCIAN . s/
- . S
© ‘\‘\ \\{?S > N s PERIMETER FENCE SURROUNDING FORMER
R NN s JOHNSON PROPERTY
AN A\
7 \\\Q\i\ \\\ | Py e ROCK WALL
N ’ - ’ \ o { -’! P // e .
\ SR SN S Ry e 2 LOCATION AND DESIGNATION OF
N Ny / P4g, /s Ses
S S \ % 7 “¥%. ABANDONED MONITORING WELL
;\\\/ \ /{’ \\\\\ ,/':.‘ < / '/ S
AN \\ Yo ‘ LOCATION AND DESIGNATION OF
NN A o ~ DESTROYED WELL
.\\ \\ \“ ~ //\,\ ,/ |
AN 7 AN s
/\ \45 AN ~ ,
" TN P -
A 0\ ~
e "\
\ N ‘
</\ [P b \\
VAR .
\) \\\/ ST
BN
AN s
s K \ // NOTE: NOT ALL SIE MONITORING WELLS, EXTRACTION WELLS,
A N OR VACUUM PROBES ARE SHOWN ON THIS DRAWING
° YA ;
SN NN 0 = 100 FEET
L
\
- C PROJECT MANAGER DRAWING NUMBER
] . G.- GORDON TIBB—256.0WG
g MONITORING & EXTRACTION GRECKED BY PROCT NOuoER
@ WELL LOCATION MAP DRAWN BY FIGURE NUMBER
- ___|ARCADIS
T TIBEETTS ROAD SITE DATE DRAWN 4
g No. | DATE | REVSION DESCRIPTION Sl BARRINGTON, NEW HAMPSHIRE 01/07/03




TABLES



Table 1 - Chrenology of Significant Site Events

DATE EVENT

1945 - 1958 During this time frame, the property owner, Alexander Johnson, transports drums to
: the Site (his home) for storage and use. The drums contain wastes from 1ndustr1al
processes, primarily automobile production and painting.

1982 State of New Hampshire officials discover contamination problems at the Site
following complaints from nearby residents. It appears that some or all of the
contents of many of the drums stored at the Site have been discharged to the ground
thereby releasing Volatile Organic Compounds (VOCs) into the groundwater.
Monitoring of residential wells in the vicinity of the Site shows the presence of
several VOCs including benzene, xylene, toluene, acetone, trichloroethylene (TCE),
and 4-methyl-2-pentanone (MIBK) in the groundwater.

1984 State of New Hampshire requests EPA’s assistance in removing drums and
contaminated soils at the Site. EPA removes 337 drums containing solvents, PCBs
and other hazardous materials. Risk due to contaminated groundwater is also

identified.

1985 , | The State and EPA conduct investigations into the extent of soil and groundwater
contamination.

1986 EPA and the State excavate and remove 405 cubic yards of soil contaminated by

solvents and PCBs from the Site. EPA incinerates four cubic yards of soil
contaminated with dioxin at the Site. The Site is finalized for inclusion on the
National Priorities List (NPL) on June 10, 1986.

1987 - 1988 : EPA and the State construet a drinking water treatment plant and water distribution
network to serve approximately 45 homes whose wells were contaminated or
threatened by groundwater contamination from the Site. Drinking water will be
supplied using water from nearby Swains Lake. The Swains Lake Village Water
District is formed to assume responsibility for the operation and maintenance of the
water supply system.

1992 EPA hiolds a public informational meeting on June 24, 1992, to discuss the results of

- the Remedial Investigation/Feasibility Study (RI/FS) and to preségt the Agency’s
proposed groundwater cleanup plan for the Site. After soliciting comments from the
public, the cleanup plan for the Site is finalized in the Record of Decision (ROD)
signed by EPA on September 29, 1992.

1993 The water supply system is expanded in 1993 through a removal action by EPA to
: * | include several additional nearby residences and a seasonal campground.

1994 - 1995 EPA, the State, and the Swains Lake Village Water District negotiate a Consent
Decree with Ford Motor Company (Ford), the Potentially Responsible Party. Ford
agrees to help improve and fund the drinking water supply system and conduct the
groundwater cleanup at the Site.




DATE

EVENT

1995

- 1997

The vacuum enhanced recovery (VER) component of the cleanup plan identified in
the ROD, for treating contamination in the overburden aquifer at the Site, is
implemented by Ford. The original Johnson residence is demolished in September of
1995. '

1998

The,VER system is shut down and the asphalt cap over much of the Site is removed.
The remedy as described in the ROD is amended on September 28, 1998, to reflect
that groundwater treatment will consist of bioremediation and phytoremediation with
some potential “hot spot” remediation using the existing VER system.

Approximately 1,600 hybrid poplar trees are planted at the Site in May of 1998 as
part of the phytoremediation component of the Amended ROD. The Preliminary
Close Out Report is signed by EPA on September 29, 1998, signifying the completion
of construction activities at the Site.

1998

- present

Monitoring of the groundwater continues to determine the effectiveness of
bioremediation, phytoremediation, and VER treatment of “hot spots” in achieving the
cleanup goals identified in the ROD and Amended ROD.




1,2 Dichloroethene - (cis) (D) 70 MCLG Blood 0.19
- (trans) (D) 100 0.14
Ethylbenzene (D) 700 MCL Kidney & Liver 0.19
4-Methyl-2-Pentanone (D) 1825 Risk Kidney & Liver 1
Sfyrene (®) 100 MCL Blood & Liver 0.014
Toluene (D) 1000 MCLG Kidney & Liver 0.14
1,1,1 Trichloroethane (D) 200 MCLG Liver 0.06
Xylene (D) 10000 MCLG CNS-DBW 0.14
Naphthalene (D) 1460. Risk DBW 1
Chromium (D) ‘ 100 MCLG - No effect 0.55
Manganese (D) 3650 Risk CNS 1
Nickel (D) 100 MCLG DBW 0.14
Vanadium (D) 256 Risk No effect 1

Blood
Kidney

Liver

_Decreased Body Weight (DBW)

Central Nervous System (CNS)

0.344
1.33
1.404
1.28
1.14




Benzene (A) ' 5 MCL  |1.7x10%

Tetrachloroethylene (B,) 5 MCL 3.1x10°
Trichloroethylene (B,) ' . 5 MCL 6.4x 107
Styrene (C) o "~ 100 MCL 35%10°
Bis(Z-ethylhexyl)phthalate (B,) 4 MCL 6.6 x 107
Arsenic (A) | 50 ' MCL 8.8x10*

Sum: ‘ 9.2 x 10

! Standard eXposure parameters from OSWER Directive 9285.6-

03 for residential ingestion of potable water (i.e., adult of
seventy kilogram body weight drinks two liters of water per day
for 350 days for a thirty year duration) are the basis for
calculation of risk-based cleanup level, hazard quotient, and
level of risk.

? Toxicity values (i.e., RfD or CPF) used for calculation
of risk-based cleanup level, hazard quotient, and level of risk
are from either the on-line IRIS or FY 1997 HEAST.
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TABLE 4: RECOMMENDATIONS AND FOLLOW-UP ACTIONS

Recommendations /

Issue Party Oversight | Milestone Affects
Follow-up Actions’ Responsible | - Agency Date Protectiveness
Current Future
Overburden Continue monitoring Ford EPA & Semi- No - No
aquifernotat | groundwater to assess NHDES Annually
cleanup levels | progress of
biorémediation and
phytoremediation
Bedrock Implement pilot test Ford EPA & . Fall 2004 | No No
aquifer not at | using in-situ oxidation NHDES ’
cleanup levels | technology and evaluate ‘
results
Bedrock Continue groundwater Ford EPA & Semi- No No -
aquifer notat | monitoring and review NHDES Annually
cleanup levels | monitoring program
Vapor Review current guidance | EPA, EPA & Fall 2004 | Not Not
intrusion and Site data to see what | NHDES & NHDES currenitly | currently
Pathway additional steps may Ford known* | known*
need to be taken to
investigate this potential
exposure pathway

* The risk associated with the vapor inhalation pathway will need to be further investigated to
determine whether this has the potential to generate a risk outside of EPA’s acceptable risk range
and thereby impact the protectiveness of the remedy.

\
.




APPENDIX A - DOCUMENTS REVIEWED



DOCUMENTS REVIEWED

Arcadis Geraghty & Miller, Inc. 1998. Phytoremediation Installation Report, Tibbetts
Road Site, Barrington, New Hampshire. December 1998.

Arcadis Geraghty & Miller, Inc. 1998. Summary of Spring 1998 Environmental
- Monitoring, Tibbetts Road Site, Barrington, New Hampshire. December 1998.

Arcadis Geraghty & Miller, Inc. 1999. Summary of Environmental Monitoring for 1999,
Tibbetts Road Site, Barrington, New Hampshire. April 2000.

Arcadis Geraghty & Miller, Inc. 2000. Summary of Environmental Monitoring 2000,
Tibbetts Road Site, Barrington, New Hampshire. April 12, 2001.

Arcadis Geraghty & Miller, Inc. 2001. Summary of Environmental Monitoring 2001,
Tibbetts Road Site, Barrington, New Hampshire. April 2002."

Arcadis Geraghty & Miller, Inc. 2002. Summary of Envzronmental Monztorzng 2002,
Tibbetts Road Site, Barrington, New Hampshire. 2003.

- Arcadis Geraghty & Miller, Inc. 2002. Vacuum Enhance Recovery (VER) System and
Well 169R Pumping System Performance Report for the Year 2002, Tibbetts Road Site,
Barrington, New Hampshire. March 18, 2003.

Arcadis Geraghty & Miller, Inc. 2003. In-Situ Oxidation Pilot Test Work Plan, Tibbetts
Road Site, Barrington, New Hampshire. August 26, 2003.

\ ‘
CDM Federal Program Corporation, 1992. Remedial Investigation Report Tibbetts Road
Site, Barrington, New Hampshire. June 1992. :

Schnoor, Jerald L., Ground-Water Remediation Technologies Analysis Center, 1997.
Phytoremediation, TE-98-01. October 1997.

USEPA, 1992. Record of Decision, Tibbetts Road Superfund Site, Barrington, New
Hampshire. September 29, 1992.

USEPA. 1994. Consent Decree Between the United States of America, the State of New
Hampshire, and Ford Motor Company, (C.A. No.s C-91-120-S and C-91-194-S).
November 8, 1994.



USEPA. 1998. Amended Record of Decision, Tibbetts Road Superfund Site, Barrington,
New Hampshire. September 28, 1998.

USEPA. 1998. Preliminary Close Out Report, Tibbetts Road Superfund Site, Barrington,
New Hampshire. September 29, 1998.

USEPA. 2001. Comprehensive Five-Year Review Guidance, EPA 540-R-01-007. June
2001. : .



APPENDIX B - SUMMARY OF GROUNDWATER
i MONITORING RESULTS
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.APPENDIX C - MANN-KENDALL TEST |
FOR TRENDS



ARCADIS

Mann-Kendall Testing for Tibbetts Road Site

ARCADIS tested for increasing or decreasing trends in chemical concentrations in

- groundwater sampled from individual wells at the Tibbetts Road Site, using the non-
parametric Mann-Kendall test for trends (Gilbert 1987). The objective of this effort was
to determine whether concentrations measured within each well have changed since 1998
(since implementation of the phytoremediation/bioremediation remedy) to a statistically
detectable degree, to the extent allowed by the available data and statistical methods
employed. ' '

The Mann-Kendall trend testing was performed on the data from 23 groundwater
monitoring wells. A summary of the results is presented on Table 1. Testing of data

* obtained from some wells was not performed. The wells excluded from the testing and
the reason for their exclusion are noted on Table 2. The majority of the wells excluded
had never exhibited concentrations above the Interim Cleanup Levels (ICLs) or had never
detected any volatile organic compounds, had a sample set of one to three samples or

were only sampled prior to the period of 1998-2003 and have elther been destroyed or
closed.

In general, the purpose of trend ana1y51s is to determine if chemical concentrations have
been changing over time or are relatively stable. By examining changes that are outside
of the range of normal sampling variability, it is possible to show if, for example,
chemical concentrations have been decreasing since the implementation of a treatment
program. In addition, if trend analyses show that chemical concentrations are stable or
decreasmg during the monitoring period, 1t is reasonable to assume that such trends will
continue in the future. :

Statistical methods for trend analysis provide unbiased procedures to differentiate real
changes in chemical concentrations over time from the variability that is inherent in any
sampling program. Chemical concentrations detected in a well are expected to vary
simply because chemicals in groundwater are not perfectly mixed and as a result of
sampling and analysis induced variations. Due to the nature of random Vanatlons

- concentrations may appear to be systematically changing when in fact they are not. For
example, three draws from a deck of cards might yield results of two, six and eight.
Based on these observations one might conclude that the values of the cards are
increasing over time. In fact, there is no real trend and the observed result is simply due
to random chance, unlikely to be replicated and not indicative of any trends in the values
of the cards in the deck as a whole. Statistical analyses provide a way to separate these
random variations from true changes in chemical concentrations over time. A statistically
significant trend is defined as a trend that is most likely due to real changes in chemical
concentrations over time rather than random variations.

The Mann-Kendall test is a preferred method of detecting trends because it allows for
missing values and the data need not conform to a particular statistical distribution
(Gilbert, 1987). This test also allows the use of trace concentrations and values below the
detection limit. Because the Mann-Kendall test considers the relative magnitude of the
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observations rather than the absolute values of the data, results below the detection limit
are assigned an appropriate proxy concentration and are not treated as missing data. The
Mann-Kendall test can be viewed as a non-parametric test for zero slope of time-ordered
data, in that it tests whether concentrations are significantly increasing or decreasing over
time.

The methods described by Gilbert (1987) were used to calculate the Mann-Kendall
statistics. In short, the differences between time-ordered observations were assigned a
value of one if the values increased over time, a value of negative one if the values
decreased over time, and a value of zero if theré was no change. These values were then
summed to yield the S-statistic and the ratio of this sum to its variance yielded a Z-
statistic. The Z-statistic was used to derive a p-value for testing the null hypothesis (Ho:

* there is no trend). The p-value is defined as the probability that the observed trends could

be due to random variations. A positive Z-value indicates an increasing trend and a
negative Z-value indicates a decreasing trend. The application of the Mann-Kendall test
to the available groundwater data for the Tibbetts Road Site required a priori decisions

-regarding treatment of detection limits because analytical detection limits for most -

chemicals changed over the course of the sampling program. Variable detection limits
could lead to an erroneous finding of a trend where none exists. To guard against this
possibility, each chemical concentration in a given well that was less than the highest
non-detect concentration was classified as non-detect. Non-detect results were assigned a
common value of one-half the minimum detected concentration. Mann-Kendall statistics
were calculated for all chemicals detected one or more times in a given well.

The results of the Mann-Kendall tests are presented in Table 1 and include frequencies of
detection, Mann-Kendall S-statistics, Mann-Kendall Z-statistics, p-values, and
conclusions at both the 0.05 and 0.10 o (alpha) levels'. The less rigorous ¢ level of 0.10
was included along with the more customary ¢ level of 0.05, because trends for a number

of chemicals at a number of wells were marginally significant (i.e., 0.05 <p < 0.10).

Wells with p-values greater than 0.05 (or 0.10) were determined to have no Significant
trend (i.e., neither increasing nor decreasing). Wells with p-values less than 0.05 (or 0.10)

- and negative Mann-Kendall Z-statistics were determined to have significantly decreasing

trends. Wells with p-values less than 0.05 (or 0.10) and positive Mann-Kendall Z-
statistics were determined to have increasing trends.

The results of the Mann-Kendall tests show no increasing trends in any of the monitored
organic compounds (Table 1). Decreasing trends were most frequently observed in one or
more of the BTEX compounds (benzene, toluene, ethylbenzene, xylene). In addition,
decreasing trends were observed for other organic chemicals, including 4-methyl-2-
pentanone, cis-1,2-dichloroethene, and trichloroethene. In most cases, concentrations of
dissolved metals (arsenic and manganese) were either stable or decreasing. However, at

"'« or alpha, refers to the critical significance level of a statistical test. An ¢ level denotes
the probability that the observed results could occur by chance if in fact no difference
exists, in this case it refers to the probability of reportmg a significant trend when no
trend exists.
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ARCADIS

well 169R an increasing trend in dissolved arsenic concentration was detected at the 0.05
o level. In addition, wells 75D and 35R were had increasing trends in dissolved
manganese at the 0.10 o level. ' -

There were no measured concentrations greater than the Interim Cleanup Levels (ICLs)
for a large proportion of wells in which no trends were observed. In many other wells,
several rounds of samples have been collected since the last detection of a concentration
above a chemical specific ICL (Table 1). During the last sampling event, the
overwhelming majority of concentrations in the monitoring wells were below the ICL.
For wells with VOCs above the ICL, the concentration was only greater than ten times
the ICL in wells 69R and 169R. Concentrations of manganese were found to be
increasing in two wells (75D and 35R) and the arsenic concentration increased in one

" well (169R), however, these concentrations were below ICLs except for arsenic in 169R.
Current site knowledge suggests that relatively higher concentrations of dissolved arsenic
and manganese as a result of VOC biodegradation induced negative redox conditions. As
biodegradation-of VOCs reaches completion and groundwater conditions return to the
naturally aerobic/positive redox state, arsenic and manganese concentrations are expected
to decrease. Therefore, little change in the dissolved arsenic and manganese
concentrations are expected until that time.

The lack of detectable trends in many wells is largely attributable to data limitations. For
example, relatively small sample sizes were reported for wells 61R, 63R, 65R, 67R, and
EW6S (Table 1, n < 6). Because the power of any statistical test is directly related to
sample size, trends are more difficult to detect with smaller sample sizes. In addition, the
frequency of detection for the monitored compounds was generally low at wells 106R,
65R, 758, 75D, 84S, EW2S, EW3S, and EWS5S. For these wells, the detection of a trend
is unlikely because most of the observations were assigned the same value (i.e., non-
detects were assigned a proxy concentration below the lowest detected concentration
(Gilbert, 1987). However, as most of the results were below the detection limit, the
concentration of the monitored compounds in these wells was low throughout the
monitoring period. More importantly, there were few, if any, concentrations greater than
the ICLs for a large proportion of the wells in which no trend was observed,

3of3



9 jo 1 98ed

1014 YN VAN SuisvaIouf PuaiL, ON 850°0 61 (43 4 /0 [AVAL 9soueBueN paA[ossiq S
1014 VN VAN Bursearq puai], ON 050°0 0T €€ A4 z1/0 [AWEA! JWUaSIY PaAossiq ASE
an - YN VAN pua1], ON . pua1], ON I 0 0 €1 €170 €1/1 saual&X (€10} ASE
oY SUON £002/v0/90 puLL, ON pua1L, ON I 0 0 €, €1/2l €1/l SUAYIOIOPYOU], ASE
an VYN VAN puai], ON pu1L, ON I 0 0 £/ €1/0 €1/s SUAYJP0I0[YORNY, s
aN YN YaN puoi], ON pud1L, ON . 68°0 €10 T €1 €1/0 €1/ auanjoy, s
anN YN VAN SuiswarnQ puai), ON 990'0 81 €T- €1 £1/0 €l /v suouejuad-Z-[AQON-¥ use
aN YN VAN puell, ON puai], oN 1 0 0 €1 €1/0 £I/¢€ suozuaqIAa use
1014 VN VAN pual], ON puIL, ON 68°0 €10 [/ £1 €1/0 €1/ T 2UOYIR0IOTYIIC-T T -S13 qsE
88 SUON £002/70/90 duisea1naq Juisea1ng £800°0 €T - £1 €1/¢l €1/¢l osuozuog ASE
vl “ouoN £002/70/90 Pual], ON puaIL, ON 6L°0 LT0 v 6 6/6- 6/6 asoueBuey paafossil 4691
91 2UON €00T/70/90 Supsvasouy Sugsvoaouy 0£0°0 Tt 54 6 6/6 6/6 OJUSSIY POAJOSSIT| W69
1014 YN VAN puoiL ON puaif, oN S10 Sl L1 01 01/0 01/6 SoualAX Moy} U691
38 auoN £00T/70/90 pusIL, ON pua1f, oON ¥1°0 gl L1- ol 01/01 01 /01 suenjor| U691
1 SuON £00T/%0/90 puoiy, oN puai, oON wo 180 01- o1 . 01/6 01 /01 suouryuad-g-{ARON-H U691
€1 auoN £002/v0/90 puoL], ON pua1y, oN 91'0 s 6 . 0l or/¢ 0r/8 - suozuoqiApH| W69l
1 auoN £002/¥0/90 Buyseasn pua1L, ON 890°0 81 s1- 01 01/6 01/6 SUBYRROIOMII-T IS0 69T
099 SuON £002/70/90 puaiL ON puos], ON $2'0 [4S 1 01 01/01 01/01 suozueg| Y691
1014 VN YAaN Pusi], ON puai], ON SE0 ¥6'0 9 S $/0 S/y 9soueduelA paA[ossid| Y901
aN VN VAN puoi), ON puaiL, ON I 0 0 S $/0 S/ O[UeSIY POAJOSSIA| U901
an VN YaN puRIL ON puoi], oN I 0 0 9 9/0 9/1 suoypeoso[LLl  A90L||
an VN VAN puoi1], ON pulL, ON I 0 0 9 9/0 9/1 susnjoLl Y901
an VN VAN pua1], ON pualL, ON I 0 0 9 9/0 9/1 suaeoIONYIIQ-Z'1-sP W01
8T QUON £007/£0/90 pualy, ON puai], ON ¥£0 96'0 9 9 9/¢ 9/9 ouozuag| Y901
1014 3 1002/61/21 pueL], ON puei], ON 01°0 97 61- 6 6/¢ 6/6 9SoUBSUE PAA[OSSIA| €01
1019 ¥ 7002/60/L0 BuisearnQ puaiL ON 680°0 L1 0z 6 6/¥ 6/6 OlUOsIY paA[ossiq| WOl
an VN VAN Buseasnn puai], ON $60°0 L1 91- 01 01/0 o1/v ssuajAy (&0 uE01
aN YN VAN pusiL, ON puaiL ON I 0 0 01 01/0 oL/t suayeotoNPULl €I
aN YN VAN Burseada(q puai], ON £50°0 61" 0z ol 01/0 o1/§ susmjol|  MEOT
1014 8 0002/€1/L0 BuseasnQ Buisea s L1000 re 9¢- 01 01/1 01/6 ououruad-Z-lAPSN-p|  MEOT
1019 VN VAN Buisearda( Buiseada(y 6£0°0 e T 01 01/0 01 /01 suazueqAd a0t
1014 Ty T002/60/L0 Buisearda( pua1f, ON 950°0 61" 7T o1 o1/t 01/01 SUAYIROIOI-T'T-SI]  UEOT
0T SUON £002/£0/90 duisea 10 3uyseardd(q 22000 I'g- S¢- 0l 0L/01 01/01 suozudg|  ¥E0!
[q] srdwes [q] 101 2109y 101 OI'0= « 12 puall [ 0'0= + e puoiy, | onfea-d onsnes-Z onsneIs-§ ozig {e] [e] [eo1woyy)| UORBOOT]
JU909Y] ISOJA Ul | UO1d9Ia( 388 [2A0qYy uondsaQg [[epuadj-Uuey | [[Bpua-UuBiA aidweg . | TOI 9a0qy | Lousnbaig
D1 2A0qy 10398y | sourg sajdureg 38871 JO 91 i SUO[)0913(J | uondsieg
£007 2unf 0} 866 Arenuef Woly pajos[[o) sojdweg uo paseq .
anysdurey moN ‘uojduriieq ‘O)S peoy sneqqil
S189, PUSI [[EPUS-UUE JO Arewng | 9[qel, SIAVOHY




9 jozoded

1019 VN VAN puaiy, oN pusIL ON 1 0 0 v v/0 viy asoueguejy PaA[ossi ASY
g VN VAN puail ON puai, oN L0 Lo 3 v v/0 viT OIUBSIY PaAJOSSI qsY
9T auoN £002/50/90 pua1L, ON pua1], ON S1°0 ' S 4 vy vy 3UOYJP0I0[YILLL, us9
1014 VN VAN puai], oN pua1], ON 1£°0 01 14 4 v/0 v/ UYIR0IOYIQ-Z 1510 sy
{44 QuoN £002/50/90 puai], oN puaiy, oN £L°0 vE'0 (4 14 v/€ v/€ suazuag ASY
1019 VN VAN PuaIL, ON PUSIL ON 1 0 I v, v/0 v/ 95aUEGUE[N PAA[OSSI(T g9
1014 YN VAN puaiL, ON pua1], oN I 0 I- 174 v/0 v/ OIUASTY PIA[OSSI R (3
09 auoN £002/90/90 pual1y, ON pualL, oN €L0 YE0 (4 4 vy viv UIR0IOYOLL], LY
aN [4 200T/60/L0 puail oN pua1], ON 1 0 I- 14 /1 v/l auozuag ¥EY
aN YN VaN puai], oN "PUSIL ON [ 0 I 3 €70, €/C 9SOUEBUEIN PoA|0SSI A19
an I 1002/42/L0 puaiy, oN puaiy, oN I 0 0 £ €/1 £/ [UOSIY PAAIOSSIL 19
anN I 1002/42/L0 pusiy, ON PUR1L, ON I 0 I- £ €11 £/ QUAYJA0IO[YILL, A9
61 ouoN £002/90/90 Buiseaano(q Suiseardeq " 6200 T £9- - 91 91/91 91 /91 25oUETUBIA] PAAIOSSIT SLS
gt VYN T00T/L1/21 Burseardaq Suisvadeq T€0°0 I'e 79 91 91/ 91 /9% OJUASIY PIAJOSSI SLS
gilt:! VN 100Z/L1/21 Surseaanq Buisearnq 7800 e 79 61 61/1 61/61 SouO[AY [e10} SLS|
an auoN 000T/E1/L0 Suisearneq Suseaado £900°0 L't 0s- 61 61/8 61/8 2UAYIB0I0[YIL], SLS|
an auoN 6661/%1/L0 puai1], oN pua1], oN I 0- 0 61 61/¢€ 61/¢ AUSYI20I0[YIENIT, SL|
1019 VN 7002/€1/90 Buisedaq Buisea09( $€00°0 6T 8- 61 61/8 611761 auenjo], SL|
1019 VN T00T/£1/90 Auiseasn( Suisea(l L10°0 v'e 69- 61 61/6 61/61 audzueq(Apg SL|
61 auoN £002/90/90 Suiseada( Suyseardoq 0200 €T Ly 61 61761 61/61 QUOTIO0JO[YIT-T [ -S10 SLS
aN auoN 6661/71/L0 puaIy, ON - PURLT, ON I 0 0 61 61/¢€ 61/S . suszuag SLS
<1 SuUON €002/20/90 puaIY, ON puoIf, ON 69°0 6€0- 9- 11 /11 /1 osoueguBy PaA[ossid ST
I'l auoN €002/20/90 puaiy, oN puail oN S0 €60 €l 11 /01 /1 OIUOSIY PAAJOSSI SIS
1014 VN VAN puai], oN puai], oN £5°0 790 6 1 /0 /11 Souo[AX (€10} SIS
an VN VAN Buyseaadeq Buiseea0e( ¥£0°0 1'e 8Z- 1 /0 11/8 suenjo], ST
1019 ¥y 1002/42/L0 pua1], oN pusIL, ON* 15°0 990 6 1 /¥ /o1 auszuaqlAYIH SIs|
an < 0002/90/21 puR1], ON pua1], oN 1 0 0 11 11/1 1/z auozuag SIs|
81 ETY] £00Z/20/90 PURIT, ON pua1], ON 7¢0 660 A 01 01/6 01/01 asoueduBIY PIA[OSSIQ S0S
1 auoN £002/20/90 pu1], ON pua1], oN 110 9'1 61 01 01/01 01 /01 OJUBSIY POAJOSSICT S0¢|
an VN VAN Buyseaasaq Buiseaadaq 8100 v'T LT 01 01/0° or/L SouS[AX (810} S0S
an VN vaN puai], oN pudiL, ON 1 0 0 01 01/0 or1/1 2ULL}30I0[YILL, 08|
an VN VaN pua1y, oN pud1L ON I 0 0 01 01/0 or/1 SUSIYIR0IO[YIRLI, 0§
an YN VAN puai, ON pua1], ON I 0 0 01 01/0 01/2 auenjo], $05|
an YN VAN Buisearn( Buysearnd 82000 oe e o1 01/0 01/8 suazueqiAyig $0§
aN z T002/80/L0 pua1], ON pua1y, oON ! 0 0 01 01/9 or/L suazuog $05]
[q] ojdureg [q] TO1 2809y 101 01°0= +38PpualLL | 500 = »Jepuall | anfea-d onsnels-z onsness-g azig [e] [e] Jeolwey)| UOHEIO]
JU909Y] ISOJA Ul | UO0M9919(] 1587 [9A0QY U009 [repusy-uuely | [repusy-uuey | oidwes | TOI9a0qy | Kouonbaig
D1 2A0qYy 10308 | 9ourg sojdures 1se7] JO 9e(] SuonaAR( | uonvvRg
, £007 2ung 0} 8661 Arenuer woly pajoa[o) ss[dwies uo paseq
B anysdurey maN ‘uojBuruieq ‘03§ prOY SNAQQLL
§1S9L, PUDLL [[EPUS-UUBIA] JO ATewiing | s[qel, m_c<um<



9 jo ¢ a8ed

.

I'l SuoN 2002/60/L0 pudly ON pua1], ON 760 010 T 6 6/L 6/6 osoueduBAl PAA[OSSIT S¥8
v'e SUON Z00Z/60/L0 puail, oN _ pud1L, ON LY0 £L°0 8 6 6/6 6/6 OJUISIY PIAJOSSIT Sb8
aN VN VAN puaiL, ON puaLL, ON o 180 8 6 6/0 6/L SAUDAX 110} Sv8
anN YN VaN pualL, ON PuRLL, ON LLO 6T°0 € 6 6/0 6/S suen|og, Sb8
aNn YN VAN pua1L, ON puaILy, ON 19°0 €70 S 6 6/0 6/L suszuaqiApd St8
1014 YN VAN puIL ON pus1y, ON 120 gl €1 6 6/0 6/L ELENEIR e Al 8 ) Sv8
aN 4 100Z/%2/L0 pua1], oN pusl, ON 08°0 §T0- % 6 , 6/¢ 6/9 suazuag SP8
1014 VN VAN Sugsvosou] PUSIL ON 680°0 L1 9 ¥ ¥/0 Vv - 9souEZuBIN PAA[OSSI asi)
1014 VN VAN pud1y, ON pudIL, ON I 0 0 ¥ v10 v/€ IUSSTY PIAJOSSICT asy
8¢ SuoN £002/£0/90 puo1y, oN pusI], ON €L°0 ¥E0- z v vy viv QULYROIO[YOBIR], asi)
1014 VN VAN puai], ON pualy, oN 1 0 I- 4 v/0 v1T QUBYROIOMYOI(-T [ -SIO asy
1019 VN VAN PuaIY, ON PUSLL ON S1°0 V- LI 01 01/0 o1/01 3saueduejAl PAA[OSSIQ SEL
an YN VAN pusiy, oN puaiL, oN I 0 1 01 01/0 o1/¢ IUaSIY PIAOSSI SeL
(Al SuoN £002/60/90 Burseadd (g SurseandQq L1000 I'e- 9¢- o1 o1/6 | or/o1 suaypeoloIyuL]  SEL
an S 000Z/50/21 Suiseara(q Buseara( 6100 £ Lz 01 0l/¥ 01/8 SUAYRR0IONYIIT- [ -SI0 SEL
0¢ SUON €002/90/90 puai], ON puai], oN 020 1 SI- 01 01/6 01/01 9SoUETUEJA| PAA[OSSIT 7
'l suoN £002/90/90 pualL, ON puaiL, ON I 0 I- 01 01/8 0r/01 . IUISTY POAJOSSIT STL
aN YN VAN pual], ON puai], oN I 0 0 0l 01/0 or/¥ SOUDIAX €10 STL
an H] 6661/%0/50 pusi], ON puei], ON I 0 0 01 or/1 or/¢ SUBYIR0IO[YOLL], SZL
aN I 2002/61/21 pua1], ON pualL, oN I 0 0 01 01/8 01/8 aUaYRR0I0[YOBIRY, SZL
an VN VAN pusxy, ON pua1L, oN I 0 0 01 01/0 01/¢€ ausn|o], SZL
anN 6 8661/0T/¥0 pua1y, oON pudL, ON 91°0 y'1- 6 o1 01/1 01/1 suouejuad-z-JAyRIN- b STL
an YN YaN puaL], ON pus1], ON I 0 0 01 01/0 01/¢€ suozuaqiAyg SZL
an 9 000Z/€1/L0 puei], ON puL], ON I 0 0 01 01/¢ 01/§ 2UBYIR0IO[YOI(I- [ 810 ST
aN 6 8661/02/70 pua1], ON pus1], ON 91°0 v'l- 6- 01 01/1 01/1 Suazudg STl
€1 3UON €002/¥0/90 pus1L ON puail ON 960 S50 z 11 /11 /11 353UBTURIAl PIA[OSSI 469
9T suoN £002/¥0/90 pusi], oN pusiL, oN oLo 6€°0" 8- 1 1/t 1/ OJUISIY PIAJOSSIT 69
1019 YN VAN pua1], ON puaIy, ON 790 LY'0 01 1 y1/0 1aWA2! SOUD[AX (210 69
1014 € £002/91/10 Surseaa( Burseand(q 0700 €T £y i vi/9 ¥1/21 suan|o], u69
aN 8 100Z/9Z/L0 Sursearaq puai], ON 0500 0T €e- 1 Iy yi/L suoueiuad-Z-JApoN-b u6Y)
Il QUON; £002/v0/90 pusi], ON puail, oN ¥1°0 S’ LT 1 vL/T yI/€l auozuaqApd 69,
Al SuoN £00T/v0/90 pua1y, oN pus1y, ON L8°0 910 4 4 v1/¥1 vi/¥1 ausyRR0IOMIIQ-T 1 -8 469
oL SuoN £007/v0/90 puei], ON puai], ON 99°0 [24\S 6 ! 1AVA4! y1/¥1 suszuog 469
1014 VN VAN dursvarda( puai], ON 680°0 LT 9- ¥ v/0 viv 9SSUETUE PRA[OSSI ALY
o€ SuoN £002/60/90 pus1, oN PuslL ON I 0 I- v viv viv SUAI0IO[YILL, AL
an YN VAN pUSLL ON pua1], ON LY'0 Lo £ v v/0 ¥/t SUBYIR0IOIYIJ-T [ 810 ALY
[a] ordweg [q] 101 °n0qY 11 . |oro=empuarL | 500= +tepualy | onpead onsnels-Z ausneIs-§ az1g [e] [e] [eoHaYD| UOHEOO']
3u909Y ISOJA Ul u0130939(J 158 [9A0QY UOKIAR( :wv:ovm.acmz [[epusy-uuey ajdweg | IDI sA0qY Kouanbaiy
D1 2A0QY JOjoR | 90UlS sordueg 1887 JO Ae(q suondde(l | uondsg
€007 2unf 0} 8661 Atenue[ wolj pajod{[o) sojdweg uo paseg
. anysdwep] maN ‘uoyBurureg ‘o)g peoy s1qqLL
$Isa, pudI], [[epuay-UueA Jo Arewwng | 9[qe], m_ﬂ<uz<




9 Jo 4,93

$189[, PUL1], [[EPUSY-UUBIA JO ATRWILUNG [ J[QBL

anN I 100Z/81/21 puei], ON puaIL, ON LTO T1- or- ] 8/1 8/L osoueduelq paA[OSSIA|  SEMT
an 1 1002/81/21 puai], oN pudIL, ON €20 Tl 01- 8 8/¢ 8/9 o[UaSIY PIA[OSSI|  SEMA
aN VN YaN pudlL ON pualL, ON I 0 0 g/ 8/0 8/1 saualhx [mo)| - SEMT
aN YN VAN puai], ON puoi], oN 61°0 T L 8 8/0 8/1 ouayieoso[yoRHsL| . SEMF
an YN VAN puall, ON puai], ON I 0 I- 8 8/0 8/¢ auanjoL| SEMH
an YN VAN puai], oN pudl], ON I 0 0 8 8/0 8/1 ouszuaqiApd|  SEMH
10168 YN VAN " pueIL ON pual], oN 1 0 i 01 01/0 01/01 osoueduB paAjossI| ST
aN L 8661/02/%0 Juiseardnq Swisearng 0£0°0 T ST- 01 01/1 01/6 OASIY PoA[osSId]  STMH
aN VN VAN puai], oN puaiL; ON I 0 1 o1 01/0 or/¥ souoldX oy  STME
aN YN VAN pual, oN puai], oN I 0 0 01 . 01/0 or/1 susyieoloPUL]l  STME
aN 4 0002/€1/L0 puai], ON puiL, ON I 0 I- 01 01/1 01/¢€ susypeoo[yoRuaL| - STMH
an YN’ VAN puell, ON puo1L, ON i 0 I o1 01/0 01/¢ susnoL[  STMF
daN YN VAN pualy, oN puasL, ON I 0 I 01 01/0 or/s ouszuoqiAmd|.  STME
1014 € 0002/50/C1 pusiy, ON puoiy, oN 91°0 7'l 91 01 01/¢ 01/9 SUAYIR0IONYIAA-T IS STMT
aN £ 0002/50/1 puoiy, ON puoL], ON 98°0 810 4 01 01/1 01/1 ouozuog|  STMH
anN VN VAN pualL ON pua1], ON 08'0 ST0- € 6 6/0 6/v asaueguelql PoAJOsSIA(  dIME]
aN VN VAN puall oN puai], ON I 0 0 6 6/0 6/v oluasIy paaossig|  dIMF
1019 VN YAaN puoai], oN puai], oN ST°0 vl- pI- 6 6/0 6/L SoUdAX [W0Y|  dIMA
aN YN YAaN puai], ON pualL, ON I 0 0 6 6/0 6/1 QUAIR0IOIYPUL]  dIMHE
1014 8 8661/L1/40 puoil, ON pusi1], oN Y20 Tl 1% 6 6/1 6/L susnjoL} dIME
1014 VN VAN pua1L, ON puaiL, oN 01°0 91 91- 6 6/0 6/§ suourjuad-Z-[AMON-p|  Aimd
1014 YN VAN puaiL ON puoxL, oN S1°0 A% 1- 6 6/0 6/L suozuoqiApd|  dIMdG
1014 8 8661/L1/40 puoLy, ON pusLL, ON S1'0 v'1- yI- 6 6/1 6/S QUAYIROIOMYOIT-T [-S10]  (IIMH
v'T SUON T00T/60/L0 puaL), ON pudL], ON 1 0 0 6 6/% 6/v suozueg|  AIMF
€1 SUON £002/50/90 puaIL ON pusi], ON 870 T'T- €l- 6 6/6 6/6 asoueduejAl paA(ossIQ|  SOIMEI
1014 1 2002/61/21 Buiseara Suisearnd ST0°0 (44 9z 6 6/8 6/6 OTUASIY PaAloSSIAl  SOTMT,
1019 YN VAN puei], oN puai], oN TE0 660 - 01 01/0 01/01 sowolAX (=03 SOIME
an VN VAN puai], oN pua1], oN 1 0 0 oI or/0 0r/c susypeoIo[IRL]  SOTMEY
1014 T 7002/60/L0 puo1L, ON pudLL ON ¥T0 Tl I- 01 01/¢ 01/01 suanfoLt. SOIME
1019 4 1002/81/¢1 puei], oN puai], ON ST'0 vi- LI o1 01/¢ 01/01 suszueqiAyi]  SOIMT]
aN 8 6661/0T/21 pua1], oN puail ON I 0 0 01 01/1 01/t suszuog| SOIMA
[a] sidures [} 1o1080qy | . 101 01'0= +®pUaIL | 0'0= » e puall | onfea-d ousyeIs-Z onsyms-g ozIg [e] [e] {eoray)| uopeoO
U999y 1SO Ul | U0i09e( 18] o>o,a< uoeR [Tepuad-uuepy | [[epUo-UUBA sidwes | 01940qy | Aousnbaiyg
O] 2A0QY 10308y | 32Ul sojdwes wmmq Joareq sSuon09je( | uondAe(g
€007 2unf 03 66| Alenuef wolj pajos[[o) so[dweg uo pasey
anysdwel] maN ‘uojdurueg ‘s)g peoy sHoqqLl, W—Q<Uz<




930 ¢ a8egd

$)S91, PUAI], [[BPUIM-UUEA JO Aeruwing | J[qeL

e

1014 [ 100Z/81/21 pua1], oN pulL ON $$°0 9°0- 9- 8 8/¢ 8/8 asoueduey paalossIq]  S8MH
anN I 1002/81/21 pusi], oN puoi[, ON 1o 91 1 8 8/¢ 8/L olURSTY PaA[Ossid(  SBMY
aN YN VAN pual], oN puai1], oN 00'1 000 0 8 8/0 8/6 sous[Ax [e101}  SSMHF

aN I 100T/81/21 Juseaa09(f puoLL, ON L00 8L~ s1- 8 8/¢ 8/§ SUYIAOIONYIUL|  S8M!
an VN VAN puait, ON puaiy, ON I 0 0 8 8/0 8/1 suayeolo[yoeRL|  S8ME
an 14 000T/€1/L0 puol], ON puaiy, ON 68'0 ¥8TET0- 4 8 8/1 8/§ ouonjoL|  S8Md
an YN VAN puoei), ON pui], oN 68°0 $1°0 4 8 8/0 8/¢ suszuaqiig|  S8Mdl
101¢ 1 1002/81/21 pualL, ON puaLy, ON 1 0 [ 8 8/¢ 8/8 QUOYIROIOIII-Z [-SI0]  S8MH

1016 YN VAN Puail, oN puaiL, ON 1 0 I- T T/0 [4k4 osoueBuBl PAAIOSSIA|  SOM
1019 VN YaN . PudIL ON puoL], ON I 0 I T T/0 T/t oruasry paAossial  Somd
1019 YN VAN pua1], oN puiL ON I 0 [ (4 T/0 T/t souoldx (w0 SOMT
1014 YN VAN pulL ON pua1L, ON I 0 1 (4 T/0 T/t suenjoL|  S9MH
1019 YN VAN pueil, oN puIL ON I 0 I z z/0. T/t suszudqAwd|  S9MH

£ SuoN 7002/80/L0 puoi], ON puoi], oN I 0 I 4 7/t 7/t SUSYRROIOIYAN-Z [-S10|  SOME]E
1019 I 200T/81/¢1 . PUOIL ON PudIL, ON 0L0 6€0- 9- ol 01/8 01 /01 osoueSuel paajossicl|  SSAMH]
an € 1002T/L1/21 Buisearddg Buiseardaq 0100 9T e 01 01 /L 01/8 OMUASIY PAA[OSSI  SSME,
1019 VN VAN puoLL ON puo1y, oN 69'0 6£°0 9 1 /0 1r/o1 soudlfX [w1Q)|  SsmEF
gt YN VAN puaiL ON puaiL ON 0 780 1 11 /0 /8 . susnjol|  SSMH
an YN VAN puaiL, oN puaiL ON ol 0 0 11 /0 /1 suouwuad-Z-[AYPA-¥]  SSME
101€ VN VAN pueiy ON puoi], oN SLO €0 S 1. /0 11/8 suozuaqiApg|  SSME
aN ¥ 100Z/L1/21 pualy, ON pual] oN L8'0 91°0- 4 I 1/t /v ouozuag| 'SSMT
[q] ojdwes [a] 1o10M0qy | . TOI 01°0= + 32 puail, [ 600 =+ puay [ onpea-d onsHeIs-Z onstels-S ezIg ] [e] Jeorway)( uoed0]
U209y ISON ! uo19939(] 1587 |9a0qy UonORg [[epuay-uuely | {fepusd-Uueiy opdwieg | DI 2A0QY Aouonbaig )
DI 2A0QY 10308 | oUlg sojdwes 1se7 Jo dreQq SU0I}0319( | uonddRg
€00 dunf 03 8661 Avenuer woxy pajoa[jo) sojdwes uo paseg

“onysdwe map ‘uojdurireq ‘olis peoy sneqqll, W—ﬁ—<ux<




9 30 998egd

S _

0S9¢ asoueSuey PaAJOSSIT

0s OIUSsTY PIAJOSSIA

‘ 00001 SIUSIAX [€10}

S SUAYIA0IO[YOLL],

002 SUBYIR0IO[OLLL -1 T

) S SUSYIP0IOYORYI],

anjea £1qeqoid [BoNLd = » 0001 suanjo],

puaxn jueorjrusis Ajjeonsness e jo Aiqeqoid = snjea-d ST8I1 suouejuad-Z-JAqeN-1

a[quoidde J0N = VYN 00L . duozuaqAyiy

7101 9Y3 MO[9q UOYRIUSOUOD © 8 Po3oald(] = TIIH 0L QUAYIE0IO[YINJ-T ] -S10

D1 9Y3 2A0QE SUO1I0333P ON = VAN S . suazuag
P319939p 10N = (N 1031 10d swexoopuw ‘as] duuesio Jerempunold WL = DI
uoneMo[ed Iy} J0j padesoar a1am sofduwes stedtjdnd q
sojdures-oyeorpdnp Surpnjou] ‘e
1SN
101d 1 100¢/81/C1 pusly, ON pualy ON 1710 9'1- - pl- 8 8/C 8/8 osoueduelA paAjossIA|  S6MA]

anN [ 1002/81/21 PURLL, ON pusiL oN L1'0 i Cl- 8 8/¢ 8/L JluasTy paAlossidl  SeMal
aN VN VAN puel] ON puai], oON 8¢0 L80- o 8 8/0 8/1 soualfy w0y SeMA
aN 9 6661/50/50 pual], oN pual], ON 8¢0 L8O & 8 8/1 8/1 2UIIS0IOIYILL]  S6MY]
aN VN VAN pual], oON PUal], ON 1 0 1- 8 8/0 8/¢ duanpoLl  S6MJ|
aN VN VAN puei], oN pualy, ON I 0 0 8 8/0 8/1 JUAYOIOIYINT-Z I-SI0}]  S6MH
[a} oydwes [a] D1 209V 101 01'0= « 1 pUaL], | §0°0 = » e pudlL | onfea-d ousels-Z ousys-g azIg [e] [e] JeorwayD} uonedo]
JU909Y] ISOJAl UI | UO199)_(] 188 {9A0QY uondaRq [iepusy-uuely | [[epuoy-uuepy | ojdwes | IDI 940y Kouonbaig
D] 2A0QY 1030y | 9ourg sojdwieg 1587 JO 918(J suonadR( | uonosieg

€00 2unf 0 866 Arenuef woyy pajos[jo) sadwes uo peseg
aliysdurel MoN ‘uojduLireg ‘o)t peoy spaqqlL,
§1S9, pUS1, [[BPUS-UUBAl Jo Arewung [ 9[qe],

SIQYOHY



ARCADIS

Table 2
Tibbetts Road, Barrington, NH.
Wells excluded from Mann-Kendall Trend Analysis

1984 - 1990|Only 5 samples tak
Only 2 samples taken.
1991 - 2002{No VOCs detected above ICLs after 1991.
1991 - 2002{Only 3 samles taken VOCs only detected in 1991
Only one sample taken no VOCs detected.
1984 - 1996|No VOCs detected above ICLs after 1994. No sampling during time of analysis

Only one sample taken, no VOCs detected

2001 - 2002 |Only 2 samples taken no VOCs detected

1996 - 2002 |No VOCs detected

1995 - 1996|Only 3 samples taken. No VOCs detected

G:\A_PRJCTS\Tibbetts\Modelling\Table 2 Mann Kendall.xis
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
S0 T REGION 1
1 Congress Street, Suite 1100

7 A
AN 7 BOSTON, MA 02114-2023
i) AL pno‘e('
Memorandum
Date: March 27, 2003
Subj: Tibbetts Road Superfund Site, Start of Five-year Review
From: Neil Handler, RPM, 7/;%
NH/RI Superfund Section

To: 4 File

Background

The Tibbetts Road Superfund Site (the Site) is located in a rural residential neighborhood
in the Town of Barrington, New Hampshire approximately eight miles west of the City of Dover.
The approximately two acre Site is the former residence of the late Alexander Johnson. The
surrounding neighborhood has six occupied residential homes within 100 feet of the Site
boundary and is located approximately 900 feet south of Swains Lake. From 1945 to 1958, Mr.
Johnson transported drums containing wastes from industrial processes (e.g., primarily
automobile production and painting) to the Site for storage and use. During initial site
investigations in the early 1980's it was apparent that many of the drums had dxscharged a
portion, or all, of their contents to the ground surface. Ny

There have been a number of removal actions completed since the mid 1980's to address
the presence of contamination at the Site. These removal actions have included the demolition of
the former existing residence, removal of 337 drums containing solvents, PCBs, and other
hazardous substances, and excavation and treatment of approximately 400 cubic yards of
contaminated soil. In 1987, EPA and the State of New Hampshire constructed a drinking water .
treatment plant and water distribution network to serve approximately 45 homes whose wells
were contaminated or threatened by groundwater contamination from the Site. During the early
1990's, EPA completed the Remedial Investigation/Feasibility Study for the Site. After soliciting
comments from the public on the proposed cleanup plan EPA finalized the Record of Decision
(ROD) on September 29, 1992.
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In 1994, EPA, the State of New Hampshire, and the Swain’s Lake Village Water District
entered into a Consent Decree with Ford Motor Company, the generator of contaminants
transported to and disposed of at the Site. Treatment of contaminated soil and groundwater in
the overburden aquifer at the Site was initiated by Ford in 1995 through the implementation of
the vacuum extraction component of the cleanup plan identified in the ROD. Treatment
continued through 1997 removing a significant amount of contamination from the subsurface.

At the time the vacuum extraction system was shut down in 1997, contaminant removal
rates had decreased to the point where there was limited progress being made towards achieving
the cleanup levels identified in the ROD. -After evaluating the available alternatives, EPA -
selected bioremediation and phytoremediation as the primary means of treating the remaining
contamination found in the groundwater beneath the Site. In addition, the existing vacuum
extraction system was to be used to selectively treat a small number of hot spots remaining at the
Site. The groundwater remedy as described in the ROD was amended on September 28, 1998, to
reflect the changes discussed above. As part of the implementation of the Amended ROD, Ford -
removed the impermeable cap covering the Site and planted approximately 1,400 hybrid poplar

trees at the Site in 1998. Since that time the vacuum extraction system has been operated on a
seasonal basis (i.e., from May to November), the trees are inspected and maintained (e.g,,
fertilizing, pruning, replacement of dead trees, and initially irrigated) on a regular basis, and
monitoring of the groundwater in the overburden and bedrock continues in order to determine the
progress towards the cleanup goals identified in the Amended ROD.

Initiation of the Five-Year Review

A Five-Year Review is required by CERCLA and the National Contingency Plan to assess
the threat to public health and the environment 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. A Five-Year Review, which is being completed for the -
Site, is being conducted as a matter of EPA policy since the proposed remedial action for the Site,
upon completion, will not leave hazardous substances, pollutants, or contaminants on site above
Jevels that allow for unlimited use and unrestricted exposure, but the action requires five years or
more to complete. This review, which is the first Five-Year Review for the Site)-has been
triggered by construction completion. Based on the Preliminary Close Out Report, the date of
construction completion for the Site has been identified as September 29, 1998.

On March 24, 2003, an inspection was held at the Site to initiate the start of the Five-Year .
Review. Persons attending the inspection included: Debra Stake (Project Manager, Arcadis
G&M, Inc., Fords’Consultant), Glen Gordon (Senior Engineer, Arcadis G&M, Inc.), Tom
Andrews (NHDES Project Manager), and Neil Handler (EPA Project Manager). During the
inspection conditions at the Site were reviewed. One to two feet of snow still covered most of the
Site and the hybrid poplar trees are currently dormant. This is the fifth growing season for the
poplar trees and many of them which were three to five feet tall when planted, have reached a
height of well over twenty feet. Based upon the current height of the trees it is believed that the
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root system of most of the trees are well established in and below the overburden water table.
Looking at the groundwater monitoring results at the Site over the past several years it appears
that phytoremediation and bioremediation may be close to achieving the cleanup objectives
identified in the Amended ROD for much of the Site. This will be discussed further in the Five-
Year Review. '

‘The Amended ROD also calls for the use of a vacuum enhanced recovery system to treat
shallow as well as deeper contamination in the groundwater beneath the Site. This system is
being used for hot spot remediation at two primary locations on a seasonal basis. The system,
although not yet operational for the year, was inspected to insure that the heater in the treatment
building was still working properly and that there was no evidence of vandalism. Glen Gordon
indicated that Arcadis was planning to start the treatment system in early May. At least one of the
hot spot areas still appears to be well above the cleanup levels identified in the Amended ROD. A
further discussion of the conditions in this area and the potential recommendations for addressing
the remaining contamination will be included as part of the Five-Year Review..
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Alice Kaufman, EPA Community Affairs, 617-918-1064 -

For Immediate Release: October 30, 2003 03-10-42

EPA COMPLETES REVIEW OF CLEANUP PROGRESS AT
' TIBBETTS ROAD SUPERFUND SITE

Boston--The United States Environmental Protection Agency completed a review of the cleanup
remedy at the Tibbetts Road Superfund Site in Barrington, New Hampshire, confirming that progress
is being made in the cleanup of the site and that the soil and groundwater remedies already in place
at the site continue to be protective of human health and the environment.

The study, or five-year review, was a comprehensive evaluation of the actions taken to date by EPA,
the state of New Hampshire, Ford Motor Company, and the Swains Lake Village Water District to

address the soil and groundwater contamination at and around the site.

Actions taken at the site include the:

. installation of an alternate water supply for approximately 50 residences,

. enactment of a local ordinance restricting the use of groundwater near the site,

. removal and disposal of several hundred drums,

. treatment of contaminated groundwater and soil,

. planting more than 1,600 poplar trees to help control the flow of contaminated
groundwater, and

. long-term monitoring of groundwater conditions beneath and around the site.

From around 1944 to 1958, drums containing wastes from industrial processes, primarily automobile
production and painting, were brought to the Tibbetts Road Superfund site for storage and use by the
property owner. Many of the drums were later found to have leaked and released their contents,
primarily thinners, solvents, PCBs and other hazardous materials on to the ground and into the
groundwater, posing a threat to the local drinking water supply. In 1984, EPA removed several
hundred deteriorating drums and in 1986, EPA designated the two-acre site a Superfund site.

EPA issued a cleanup decision for the site, called a Record of Decision, in 1992 which required that

contaminated groundwater, both shallow and deep, be extracted and treated. From 1995 -1997 EPA
operated a vacuum extraction system at the site to treat groundwater and soil. During this time,

home page www.epa.gov/ne e-newsletter www.epa.gov/ne/ra/gb



approximately 800 pounds of contaminants were removed. The system was shut down in 1997
because it was not longer needed.

EPA amended the Record of Decision in 1998 to address the remaining groundwater contamination
through bioremediation and phytoremediation. Approximately 1,600 hybrid poplar trees were
planted at the site in 1998. Poplar trees are known for their ability to take up large amounts of
groundwater, thereby reducing the rate at which groundwater and contaminants can flow away from
the site. Bioremediation, or the use of naturally occurring organisms to break down contaminants,
will help to reduce the remaining contamination found in the groundwater beneath the site. A
groundwater monitoring program is in place to determine the effectiveness of bioremediation and
phytoremediation in achieving the cleanup levels identified in the

Record of Decision.

The results of the five-year review have shown that the cleanup remedy is functioning as intended
and that there has been a reduction in the overall level of contamination at the site. The levels of
volatile organic contaminants (VOCs) found in the shallow groundwater, which historically has
shown some of the highest concentrations, are now at or approaching the cleanup levels identified in
the Record of Decision. A small portion of the weathered bedrock located to the northeast of the site
has shown less progress in achieving the required cleanup levels and EPA is currently evaluatmo
potential methods for accelerating the cleanup of this area.

The five year review report, as well as additional information about cleanup activities at the site can
be found on EPAs website at: www.epa.gov/ne/superfund/sites/tibbetts. EPA technical reports and
documents are also available for public review in the site information repository located at the
Barrington Public Library, 39 Province Lane in Barrington, NH.

HHH#
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