
twitter.com/EPAnewengland

facebook.com/EPARegion1



page 2
 



page 3
 



 
 

 
 

 
  

 

 
 

   
   

   
   

   
   

   
 

 
    

  
     

 
 

   
 

 

Table 1 
OU1 Groundwater Chemicals of Concern 

and Associated Cleanup Levels/Performance Standards(1) 

Compound Amended ROD 
AGQS/MCL 
μg/L (ppb) 

ROD ICLs 
μg/L (ppb) 

trans-1,2-Dichoroethene(2) 100 100 
1,1-Dichloroethylene 7 7 
1,1-Dichloroethane 200 3,500 
1,1,1-Trichloroethane 200 200 
Tetrachloroethene 5 5 
Trichloroethene 5 5 
cis-1,2-Dichloroethene 70 Not Established 

Notes: 
(1) These standards in the Amended ROD are Cleanup Levels in the GC Area and Performance Standards for monitoring 
in the GC Area. 
(2) Using the more restrictive MCL Goals for cis-1,2-dichloroethene (Cis = 70, Trans = 100). 
AGQS = Ambient Groundwater Quality Standards 
MCL = Maximum Contaminant Level 
μg/L = micrograms per liter 
ppb = parts per billion 
ICL = Interim Cleanup Levels 



SUPERFUND I CLEANUP PROGRAM AT EPA NEW ENGLAND PROPOSED PLAN 

WHAT IS A TECHNICAL 

IMPRACTICABILITY (TI) WAIVER? 


Technical Impracticability is one of the six statutory and regulatory waivers of 
applicable or relevant and appropriate requirements (ARARs) (either laws or 
regulations) found in the Superfund law. Cleanup actions selected in a ROD must 
attain federal and state ARARs that are identified at the time the ROD is signed. 
Grounds for invoking a waiver under the Superfund law must be provided. It is 
the expectation ofthe law that EPA will return usable groundwater to its benefi
cial uses wherever practicable within a timeframe that is reasonable given the 
particular circumstances of the site. 

The pertinent chemical-specific ARARs which establish cleanup standards for 
the groundwater contaminants are the federal Maximum Contaminant Levels 
(MCLs) promulgated pursuant to the Safe Drinking Water Act and, if more strin
gent, the State of New Hampshire Ambient Groundwater Quality Standards 
(AGQSs). As part of its proposed remedy, EPA is invoking a waiver ofboth MCL 
and AGQS requirements based on the technical impracticability of achieving the 
standards within the Tl Zone (see the discussion below). 

Many factors can inhibit the restoration of groundwater to its beneficial use. 
Hydrogeologic factors include aquifers of very low permeability, certain types 
of fractured bedrock, and other conditions that make extraction or in-situ treat
ment extremely difficult. Contaminant-related factors include the presence of 
dense non-aqueous phase liquid (DNAPL) and a contaminant's potential to 
become either sorbed into, or lodged within, the soil or rock comprising the 
aquifer. When these conditions exist and limit the availability of remedial tech
nologies, EPA may invoke a Technical Impracticability (TI) Waiver and select a 
cleanup alternative that will not achieve the applicable or relevant and appropri
ate groundwater standards, as long as the chosen alternative is protective of 
human health and the environment and attains all other ARARs. 

Long-term groundwater monitoring data from the Site collected during the oper
ation of the OU1 pump-and-treat system and application of in-situ treatment 
technologies indicate the existence of conditions in a discrete portion of OU1 
within the proposed Tl Zone that make it technically impracticable to restore the 
groundwater in that discrete area to drinking water standards within a reason
able timeframe. 

Additionally, injection wells will be placed Overall, the preferred alternative is 
on the town-owned parcel located within expected to take approximately 1 year to 
the proposed Tl Zone for treating the construct and is estimated to require up 
bedrock contamination. Additional monitor to 30 years of in-situ groundwater treat
ing wells will also be installed as part of the ment. Groundwater use will be perma
long-term monitoring program within OU1. nently restricted within the proposed Tl 

Zone and surrounding well restriction 
area, while groundwater within the GC 
Area is expected to achieve drinking stan
dards within 100 years. 

SITE DESCRIPTION 
AND HISTORY 

The Site is located in Milford, NH approxi
mately 2 miles west ofthe center oftown. 
The Site extends beyond the Souhegan 
River on the north and east and is roughly 
bounded on the south by Old Wilton 
Road and Tucker Brook. The groundwa
ter flow direction at the Site is to the east, 
in the general direction of the former 
Savage Municipal Water Supply Well 
(Savage Municipal Well). 

Historically, the Savage Municipal Well 
provided potable drinking water to 
approximately 10,000 residents in the 
Town of Milford. In February 1983, VOCs 
above drinking water standards were 
discovered in samples collected from 
the Savage Municipal Well. Chemicals 
identified in the water supply included 
1,1,1-trichloroethane (1,1,1-TCA), trichlo
roethene (TCE), trans-1 ,2-dichloroethene 
(tDCE), tetrachloroethene (PCE), and 
1,1-dichloroethane (1,1-DCA). Those 
chemicals were also detected in water 
samples collected from a separate water 
supply well for a nearby mobile home 
park. Use of both water supply wells was 
discontinued, a replacement well for the 
Town of Milford was constructed outside 
the impacted area, and the mobile home 
park was connected to the municipal 
water supply system. The Site was added 
to the EPA National Priorities List on 
September 1, 1984. 

Following discovery of the VOC contami
nation in the Savage Municipal Well, EPA 
identified a group of local manufactur
ing facilities as potential sources of the 
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The Tl Zone also includes a strip of unde
veloped property along the north shore 
ofthe Souhegan River. 

The GC Area consists of undeveloped 
property north of the Souhegan River 
and north of the strip of undeveloped 
property to be included in the proposed 
Tl Zone, as well as commercial property 
west of the slurry wall in OU1. Much of 
the undeveloped property is within the 
floodplain of the Souhegan River, which 
restricts potential reuse. 

The groundwater within OU1 is not 
currently used as drinking water. Howev
er, NHDES has determined that there is a 
"high use and value" for the groundwater 
at the entire Site. Although a well restric
tion zone will be established around the 
proposed Tl Zone, implementation of the 
preferred alternative will allow ground
water outside of the proposed Tl Zone 
to return to beneficial use over time. In 
the meantime, ICs will be implemented to 
prohibit the use of groundwater that has 
not yet attained cleanup levels. 

The 2014 Rl concluded that under current 
hydrogeological conditions, residential 
drinking water wells to the north and 
northwest of the Site are not impacted by 
the Site nor do they appear to be at risk 
from site-related contaminants. However, 
changes in local hydrological conditions 
including the installation and pumping 
of new wells, or the discontinuation of 
pumping from existing wells such as the 
State of New Hampshire fish hatchery 
well located north of the Site could redis
tribute contamination in the bedrock. 

WHY CLEANUP IS NEEDED 

Past industrial operations and the release 
and disposal of hazardous substances 
related to those operations resulted in 

SAVAGE MUNICIPAL WATER SUPPLY WELL 

SUPERFUND SITE TIMELINE 


1940s -1987: Manufacturing operations at OK Tool Company, Inc., to produce 

metal cutting tools and tool hardware. 


February 1983: Initial discovery of volatile organic compound contamination in 

Savage Municipal Water Supply Well. 


May 1983: EPA connects the Milford Mobile Home Park to municipal water 

supply system. 


September 1, 1984: Site listed on EPA National Priorities List (NPL) ofsites to 

be cleaned up under the Superfund law. 


1985: Soil remediation activities occur within the OK Tool building. 


1988 ·June 1991: RemediallnvestigationjFeasibility Study (RifFS) conducted 

by Hitchiner Manufacturing Company and Hendrix Wire and Cable. 


July 11, 1991: Proposed Plan identifying EPA's preferred remedy presented to 

public and public comment period started. 


September 27, 1991: ROD selecting the remedy is signed. 


June 27, 1994: Consent Decree requiring settling parties (Hitchiner Manufactur

ing Company and Hendrix Wire and Cable Company) to perform the work in 

the Extended Plume (OU2). 


December 19, 1996: Explanation of Significant Differences (ESD) is signed to 

address DNAPL at OU1. The ESD describes the creation ofOU1 and OU2. 


November 1997: OU 1 remedial action starts. 


June 1998 ·October 1998: Construction of slurry wall in OU1 by EPA. 


May 1999: Operation ofOU1 Treatment Plant by EPA begins. 


2003: First ISCO treatment activities in overburden conducted within OU 1 by 

EPA. AdditionaiiSCO injections in 2008 and 2010. 


October 27, 2004: Operation of OU2 Remedy begins. 


2008 · 2009: Subsurface soil (below the water table) contaminated from the 

former OK Tool facility was excavated, treated on-site, and deposited back into 

the excavation as part of groundwater source control. 


2010: Investigation of the nature and extent of contamination in deep bedrock 

is initiated by EPA. 


March 2014: Remedial Investigation (RI) Report for bedrock aquifer finalized. 


2015: Feasibility Study (FS) and Technical Impracticability (TI) Waiver Evaluation 

performed by EPA for OU 1. 
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the contamination of groundwater used 
as drinking water in the overburden and 
bedrock aquifers at the Site. VOCs above 
acceptable levels for drinking were found in 
the groundwater. Remediation of ground
water in both the overburden and bedrock 
aquifers is required to reduce the extent 
of human health risk associated with the 
level of contamination in groundwater. 
The remedy currently being implement
ed within OU 1 is not adequate to treat 
contamination in the bedrock aquifer or to 
manage the migration ofcontamination. 

WHY A TECHNICAL 
IMPRACTICABILITY 
WAIVER IS NEEDED 

EPA has conducted an evaluation of 
whether it is technically practicable to 
restore highly contaminated groundwater 
in the overburden and bedrock aquifers 
to drinking water standards within OU 1. 
The evaluation was conducted using avail
able data and concluded that restoration 
of the overburden and bedrock aquifers 
to drinking water standards in a reason
able timeframe is not practicable for a 
discrete highly contaminated portion of 
OU1 (the proposed Tl Zone). Applying a 
Tl Waiver to the most heavily contaminat
ed groundwater within a portion of the 
overburden and bedrock aquifers within 
OU1 will allow the remedial action in the 
preferred alternative to focus on reducing 
contaminant concentrations to prevent 
the migration of contaminated ground
water from the designated proposed Tl 
Zone. Preventing the migration of any 
contamination beyond the proposed Tl 
Zone will facilitate the restoration of the 
downgradient dilute plume in the GC 
Area to beneficial reuse and prevent the 
migration of any OU 1 contamination into 
OU2 or adjoining residential properties. 

Protectiveness within the proposed Tl 
Zone can be achieved through the appli
cation of ICs to prevent human exposure 
with groundwater. Contaminant migra
tion across the proposed Tl Zone will be 
prevented using ISCO injections to treat 
any contamination before it reaches the 
proposed Tl Zone boundary. This will 
permit downgradient areas in the GC Area 
and OU2 to attain cleanup goals. Ground
water monitoring will be performed both 
to verify compliance at the proposed Tl 
Zone boundary and in the GC Area and 
to document the future recovery to drink
ing water standards. 

EXPOSURE PATHWAYS 
& POTENTIAL RISK 

Just because contamination exists does 
not mean the environment or people are 
at risk. There has to be exposure to the 
contamination to have a potential risk. 
Exposure occurs when people or other 
living organisms eat, drink, breathe or 

have direct skin contact with a substance 
or contaminant. Based on existing or 
reasonably anticipated future land use at a 
site, EPA develops different possible expo
sure scenarios to determine potential risk, 
appropriate cleanup levels for contami
nants, and potential cleanup approaches. 

Human health and ecological risk assess
ments have been prepared for the Site 
(detailed risk summaries can be found in the 
Human Health Risk Assessment (HHRA) 
and the Baseline Ecological Risk Assess
ment (BERA)). These assessments use a 
number of possible exposure scenarios to 
determine if and where there are current 
or potential future unacceptable risks.

Threats to Human Health 
People have the potential for exposure to 
contaminants at OU1 through the follow
ing exposure pathway: drinking contami
nated groundwater. The risk assessment 
evaluated the exposure pathway as 
discussed below. 

HOW IS RISK TO PEOPLE EXPRESSED? 

In evaluating risk to humans, estimates for risk from carcinogens and non-carcino
gens (chemicals that may cause adverse effects other than cancer) are expressed 
differently. 

For carcinogens, risk estimates are expressed in terms of probability. For exam
ple, exposure to a particular carcinogenic chemical may present a 1 in 10,000 
increased chance of causing cancer over an estimated lifetime of 70 years. This 
can also be expressed as 1 x 10-4. The EPA acceptable risk range for carcinogens 
is 1 x 10-6 (1 in 1,000,000) to 1 x 10-4 (1 in 10,000). In general, calculated risks 
higher than this range would require consideration of clean-up alternatives. 

For non-<arcinogens, exposures are first estimated and then compared to a refer
ence dose (RfD). RfDs are developed by EPA scientists to estimate the amount 
of a chemical a person (including the most sensitive person) could be exposed 
to over a lifetime without developing adverse health effects. The exposure dose 
is divided by the RfD to calculate the measure known as a hazard index (HI) (a 
ratio). An HI greater than 1 suggests that adverse effects may be possible. 
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SUPERFUND I CLEANUP PROGRAM AT EPA NEW ENGLAND PROPOSED PLAN 

Groundwater Cleanup (GC) Area 

AltematM GC1: Current ROD Remedy 
Alternative GC-1 includes the continued 
implementation of the current remedy 
which consists of natural attenuation, 
long-term monitoring, ICs, and Five-Year 
Reviews in the overburden and shallow 
bedrock groundwater. Under Alternative 
GC-1, other than continuing the existing 
limited monitoring program, no remedial 
actions would be implemented for the 
deep bedrock groundwater. This alterna
tive relies on natural processes to reduce 
the levels of contamination in bedrock 
groundwater but does not meet EPA guid
ance standards for MNA. This alternative 
will cost a total of $500,000 in O&M. 
There are no capital costs associated with 
this alternative. 

Alternative GC-2: Monitored Natural 
Attenuation (MNA) 
Alternative GC-2 includes MNA, the 
potential installation of new monitoring 
wells, ICs, and Five-Year Reviews in order 
to attain the RAOs for the GC Area. 
An MNA program will be established 
to monitor attenuation of contaminant 
concentrations in the GC Area. If it is 
determined that the MNA remedy is not 
performing as expected and would not 
attain cleanup goals in a reasonable time
frame a future decision document will be 
issued that changes the remedy to meet 
protectiveness and ARARs standards. 
Based on modeling calculations, MNA is 
estimated to achieve cleanup standards 
in the bedrock aquifer in 100 years. ICs 
will be maintained and Five-Year Reviews 
conducted until groundwater cleanup 
standards are attained. This alternative 
will cost a total of $1,100,000, including 
O&M costs of $740,000. 

COMPARISON OF 
CLEANUP ALTERNATIVES 

The proposed Tl Zone and GC Area alter
natives for groundwater were compared 
with each other to identify how well each 

alternative meets EPA's evaluation crite
ria. The following discussion and Table 2 
(enclosed) present a general comparison 
summary ofthe alternatives. Detailed eval
uations and comparisons ofalternatives are 
included in the 2015 Feasibility Study. 

THE NINE CRITERIA FOR 


CHOOSING A CLEANUP PLAN 


EPA uses nine criteria to evaluate cleanup alternatives and select a final cleanup 
plan. EPA has already evaluated how well each of the cleanup alternatives devel
oped for the Savage Municpal Water Supply Well Superfund Site meets the first 
seven criteria in the Feasibility Study. Once comments from the state and the 
community are received and considered, EPA will select the final cleanup plan. 

1. Overall protection of human health and the environment: Will it protect 
you and the plant and animal life on and near the site? EPA will not choose a 
cleanup plan that does not meet this basic criterion. 

2. Compliance with Applicable or Relevant and Appropriate Requirements 
(ARARs): Does the alternative meet all federal and state environmental stat
utes, regulations and requirements? The cleanup plan must meet this criterion 
unless a waiver is invoked. 

3. Long-term effectiveness and permanence: Will the effects of the cleanup 
plan last or could contamination cause future risk? 

4. Reduction of toxicity, mobility or volume through treatment: Using treat
ment, does the alternative reduce the harmful effects of the contaminants, the 
spread of contaminants, and the amount ofcontaminated material? 

S. Short-term effectiveness: How soon will site risks be adequately reduced? Could 
the cleanup cause short-term hazards to workers, residents or the environment? 

6. lmplementability: Is the alternative technically feasible? Are the right goods 
and services (i.e. treatment equipment, space at an approved disposal facility) 
available? 

7. Cost: What is the total cost of an alternative over time? EPA must select a 
cleanup plan that provides necessary protection for a reasonable cost. 

8. State acceptance: Do state environmental agencies agree with EPA's proposal? 

9. Community acceptance: What support, objections, suggestions or modifica
tions did the public offer during the comment period? 
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WHAT IS A FORMAL COMMENT? 

EPA will accept public comments during a 30-day formal comment period. EPA 
considers and uses these comments to improve its cleanup approach. During 
the formal comment period, EPA will accept written comments via mail, email, 
and fax. Additionally, verbal comments may be made during the formal Public 
Hearing on August 26, 2015 during which a stenographer will record all offered 
comments during the hearing. EPA will not respond to your comments during 
the formal Public Hearing. 

EPA will hold a brief informational meeting prior to the start of the formal 
comment per iod on August 3, 2015. 

Before making afinal cleanup decision, EPA will review the transcript ofall formal 
comments received during the hearing, and all written comments received during 
the formal comment period. EPA will then prepare a written response to all the 
formal written and oral comments received. Your formal comment will become 
part of the official public record. The transcript of comments and EPA's writ
ten responses will be issued in a document called a Responsiveness Summary. 
The Responsiveness Summary becomes an attachment to the final cleanup plan 
which EPA will release in a document called the Amended Record of Decision. 
The Responsiveness Summary and Amended Record of Decision will be made 
available to the public on-line (see web address below) , at the Wadleigh Memo
rial Library, and at the EPA Records Center (see addresses below). EPA will 
announce its final decision on the cleanup plan through the local media and on 
EPA's website. 

• In-situ chemical oxidation treatment 
helps prevent the migrat ion of 
contamination across the proposed 
Tl Zone boundary: and 

• Monitored natural attenuation of 
VOCs in groundwater within the GC 
Area will allow the groundwater to 
meet cleanup goals and be returned 

to beneficial use within a reasonable 

timeframe . 

For More Detailed Information: 
The Administrative Record, which includes 
all documents that EPA has considered or 
relied upon in proposing this amended 
cleanup plan for the Savage Municipal
Water Supply Well Superfund Site is avail
able for public review and comment at the 
following locations:

EPA Records and Information Center 
5 Post Office Square, First Floor 
Boston, MA 02109-3912 
617-918-1440 

Wadleigh Memorial Library 
49 Nashua Street 
Milford, NH 03055 

Information is also available for review 
on-line at http:/ jwww.epa.govjregion1j 
superfund/ sites/ savage 

KEY CONTACTS: 

Richard Hull 
EPA New England 
Superfund Project Manager 
617-918-1882 
hull.richard@epa.gov 

Rodney Ell iott 
EPA New England 
Superfund Community Involvement 
617-918-8372 
elliott.rodney@epa.gov 

Robin Mongeon, P.E. 
Federal Sites Program Manager 
New Hampshire Department of Environ
mental Services 
Hazardous Waste Remediation Bureau 
PO Box 95, 2 9 Hazen Drive 
Concord, NH 03302-0095 
603-271-7378 
Robin.Mongeon@des.nh.gov 

SEND US YOUR 
COMMENTS 

Provide EPA with your written comments 
about the Proposed Plan for the Savage 
Munidpal Water Supply Well Superfund Site. 

Please email (hull.richard@epa.gov) fax 
(617-918-0882), or mail comments, post
marked no later than September 3, 2015 
to: 

Richard Hull 
EPA Region New England 
5 Post Office Sq., Suite 100 
Mail Code OSRR07-02 
Boston MA 02109-3912 

page 15 

mailto:hull.richard@epa.gov
mailto:Mongeon@des.nh
mailto:iott.rodney@epa.gov
mailto:hull.richard@epa


SUPERFUND I CLEANUP PROGRAM AT EPA NEW ENGLAND PROPOSED PLAN 

In accordance with Section 117 ofthe Compre
hensive Environmental Response, Compensation, 
and Liability Act (CERCLA), the law that estab
lished the Superfund program, this document 
summarizes EPA's cleanup proposal. For detailed 
information on the cleanup options evaluated for 
use at the Site, see the Savage Municipal Water 
Supply Well Superfund Site Feasibility Study and 
other documents contained in the Site's Admin
istrative Record available for review online at 
http:/fwww.epa.govfregion 1 fsuperfundfsitesf 
savage or at the Site information repositories at 
the Wadleigh Memorial Library, Milford, NH, 
and at the EPA New England Records Center; 5 
Post Office Sq., First Floor, Boston, MA 02109. 

ARAR 
CERCLA 

EPA 
FS 
GCAREA 
ISCO 
ISCR 
MCL 
NHDES 
NPL 
O&M 
ou 
PRB 
P&T 
RAO 
Rl 
Tl 
VOCs 
ZVI 

ACRONYMS 

Applicable or relevant and appropriate requirement 

Comprehensive Environmental Response, Compensation 
and Liability Act 

United States Environmental Protection Agency 
Feasibility Study 
Groundwater Cleanup Area 

hSitu Chemical Oxidation 
In-Situ Chemical Reduction 

Maximum Contaminant Level 
New Hampshire Department of Environmental Services 

National Priorities List 
Operations and Maintenance 

Operable Unit 
Permeable Reactive Barrier 
Pump and Treat 

Remedial Action Objective 
Remedial Investigation 

Technical Impracticability 
Volatile Organic Compounds 

Zero Valent Iron 
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Table 2 - Comparison of TI Zone and GC Area Alternatives a 
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R
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Protects human 
health & 
environment 

     

Meets federal & 
state requirementsb      
Provides long-term 
protection      
Reduces mobility, 
toxicity & volume 
through treatment 

   

Provides short-term 
protection        
Implementable      
Cost (millions) 
Capital Cost $0 $29.1 $1.6 $11.9 $6.7 $72.6 $0 $0.27 

O&Mc $2.7 $3.4 $5.4 $2.9 $4.1 $4.4 $0.5 $0.74 

Total Cost $2.7 $32.5 $7.0 $14.8 $10.8 $77 $0.5 $1.1 

State of New 
Hampshire 
acceptance 

To be determined after the public comment period 

Community 
acceptance To be determined after the public comment period 

* EPA's preferred option  Meets or exceeds criterion Partially meets criterion Does NOT meet criterion 
a This table depicts a summary of the alternatives.  It is not a substitute for the detailed analysis included in the Feasibility Study. 
b TI-2 through TI-6 meet federal and state requirements with the application of a Technical Impracticability Waiver. 
c O&M considers Net Present Value and is provided at a discount rate of 7% 
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155.88 
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BEDROCK INJECTION LOCATIONS 

ALTERNATIVE TI-5 

FEASIBILITY STUDY 
SAVAGE MUNICIPAL WATER SUPPLY SUPERFUND SITE 

MILFORD, NEW HAMPSHIRE 

LEGEND 
Additional Bedrock Monitoring Wells 

Management of Migration Monitoring 
Plume Monitoring 
Proposed Monitoring Locations in GCA 

ISCO Injection Points 
Injection Points for Source Removal 
Injection Points for MOM 

Existing Bedrock Wells 
Bedrock Monitoring Well 

Ground Features 
Slurry Wall 
Buildings 
Property boundary 
Waterway & Wetland 

Areal Extent 
OU1 Boundary 
TI Zone 
Groundwater Cleanup Area 

PCE Concentrations in Bedrock Groundwater 
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W.O. NO. 
20118.016.001 

FIGURE NO. 
5-17 

DATE 
June 2015 

DRAWN 
AL 

CHECKED DATE 

CONCORD NEW HAMPSHIRE 

June 2015 FS 

Notes: 
1. The PCE plume is configured based on Figure 7-2 of the Remedial 
Investigation Report, Savage Municipal Water Supply Superfund Site 
OU3, Milford, NH, 2014, which was based on the highest observed PCE 
values for each well during the Remedial Investigation (2010 to 2013). 

ug/L - micrograms per liter 
ISCO - In-situ Chemical Oxidation 
DNAPL - Dense Non-Aqueous Phase Liquid 
GCA - Groundwater Cleanup Area 
MOM - Management of Migration 
PCE - tetrachloroethene 

FILE: C:\gis\GIS Project Files\SavageWell\FS_2015\MXD\Figure5-5A_ISCO_BR_planview_rev2.mxd 3:12:36 PM 06/18/2015 liua 
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