
FIVE-YEAR REVIEW REPORT FOR 
SYLVESTER SUPERFUND SITE 

HILLSBOROUGH COUNTY, NEW HAMPSHIRE 

Prepared by 

U.S. Environmental Protection Agency 
Region 1 

BOSTON, MASSACHUSETTS 

Qqff'fi_t:f ----------
ens III, Director Date 

1te Remediation and Restoration 



 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

            
  

Photo looking southward from the center of the capped area towards the former Sylvester groundwater treatment 
plant, May 2014. 
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LIST OF ACRONYMS
 

ACL Alternate Cleanup Level 
AGQS Ambient Groundwater Quality Standards 
ARAR Applicable or Relevant and Appropriate Requirement 
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 
CIC Community Involvement Coordinator 
COC Contaminants of Concern. 
ESD Explanation of Significant Differences 
EPA United States Environmental Protection Agency 
FYR Five-Year Review 
GMZ Groundwater Management Zone 
ICs Institutional Controls 
MCL Maximum Contaminant Levels 
NCP National Contingency Plan 
NHDES New Hampshire Department of Environmental Services 
NPL National Priorities List 
O&M Operation and Maintenance 
OCOC Other Contaminants of Concern. 
OSWER Office of Solid Waste and Emergency Response 
ROD Record of Decision 
RPM Remedial Project Manager 
SROD Supplemental Record of Decision 
µg/L micrograms per liter or parts per billion 
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EXECUTIVE SUMMARY
 

This is the fifth Five-Year Review (FYR) for the Sylvester Superfund Site (Site) located in 
Nashua, Hillsborough County, New Hampshire. The U.S. Environmental Protection Agency 
(EPA) prepared this FYR by reviewing information to evaluate if the remedy is, and will 
continue to be, protective of human health and the environment. The triggering action for this 
policy FYR was the signing of the previous FYR on 9/14/2009. 

The Site is located at 57 Gilson Road in a rural, residential neighborhood.  The former treatment 
building, the only structure on the 28-acre Site, is a 17,000 square foot, two-story, structural steel 
building.  The City of Nashua has owned the building, along with 1.8 surrounding acres, since 
2008. The State of New Hampshire owns and manages the remainder of the Site, protecting the 
20-acre cap and slurry wall that contain contaminated groundwater.  The capped area also has a 
lined disposal area for treatment plant residuals when it was operating. 

The remedy for the Site has included the following actions performed by the State of New 
Hampshire and EPA: 

1.	 1982: Performed emergency hydraulic control of the aquifer to protect Lyle Reed Brook 
and the Nashua River by pumping highly contaminated groundwater from an area near 
Lyle Reed Brook back to the Site for re-injection. 

2.	 1982: Installed a hydraulic containment system consisting of a 3-foot thick, 
approximately 100-foot deep slurry wall around twenty-acres of the Site that had the 
highest groundwater contamination and capped the enclosed area with a low-permeability 
liner system. 

3.	 1983: Provided a municipal drinking water supply to surrounding residences.  
4.	 1986 to December 31, 1996: Extracted and treated contaminated groundwater at a rate of 

300 gallons-per-minute.  The groundwater extraction system recovered over 1 billion 
gallons of contaminated water and the treatment system destroyed over 215 tons of 
organic contaminants. 

5.	 1990 to 1996: Conducted a soil vacuum extraction remedy in an area of high toluene 
contamination. 

6.	 1996 to present:  Monitored groundwater, sediments and surface water to assess 

performance of the hydraulic containment system.
 

On April 8, 1992, the EPA issued an Interim Close-Out Report that concluded that all long-term 
response action requirements for this Site were met as specified in OSWER Directive 9320.2­
3A, as updated by OSWER Directive 9320.2-3B.  This review is a Policy Review of the remedy, 
which was selected prior to the enactment of the Superfund Amendments and Reauthorization 
Act of 1986 (SARA).  The pre-SARA remedy at this Site leaves hazardous substances, pollutants 
or contaminants on-site above levels that allow for unlimited use and unrestricted exposure. 

In the assessment of this Five-Year Review, EPA has made the following findings: 
1.	 The State of New Hampshire Department of Environmental Services (NHDES) has 

conducted remedy implementation, and operation and maintenance activities in 
accordance with all applicable decision documents. 

2.	 Extending the water supply line to the nearby residents in 1983 continues to be protective 
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of human health. 
3.	 The Alternative Cleanup Levels (ACLs) for the Contaminants of Concern (COCs) have 

been met except for chlorobenzene.  Chlorobenzene slightly exceeds the ACL in 2 wells 
within the slurry wall and 3 wells immediately adjacent to, but outside of, the slurry wall. 

4.	 Other Contaminants of Concern (OCOCs) have emerged since the ACLs were 
established. These OCOCs are arsenic and 1,4-dioxane.  The concentrations of these 
OCOCs in groundwater, both inside and outside the slurry wall, exceed criteria set for 
drinking water (i.e., AGQS’s and MCL’s) that may pose a human health risk, but the 
waterline and Institutional Controls have addressed this potential current risk. 

5.	 Low concentrations of volatile organic compounds in groundwater immediately outside 
the slurry wall do not pose a potential exposure to indoor air in homes surrounding the 
Site using the EPA and NHDES protocols.1 

6.	 Arsenic occurs in sediments in Lyle Reed Brook.  An assessment of aquatic life in Lyle 
Reed Brook indicates that although arsenic in sediments are elevated, there is no 
demonstrated effect to biota.2 

7.	 During the Site inspection for this Five-Year Review, EPA and NHDES found additional 
areas of stained sediment where groundwater breaks out, indicating the potential for 
additional arsenic-contaminated sediments.  Further sediment sampling is required to 
determine if arsenic is present. 

8.	 The Institutional Controls in the form of a municipal ordinance, approved in October 
2013 by the City of Nashua, for groundwater, and warning signs for Lyle Reed Brook are 
in place and in compliance.  At this time, no one is currently using groundwater. 

9.	 A study by EPA’s Ada, Oklahoma lab has found that the 30-year old cap and slurry wall 
are still functioning as designed for the hydraulic containment of contaminants.3 

10. The containment and groundwater remedies are protective of human health and the 
environment in the short-term but not in the long-term. 

The remedy at the Site currently protects human health and the environment because a fence, 
impermeable cap, and slurry wall surround the 20-acre source area preventing direct contact with 
contaminants. The State has established a GMZ, recently expanded by City Ordinance, 
preventing groundwater use.  Public water is supplied within the GMZ and potentially affected 
areas down-gradient of the Site.  At this time, no one is using the groundwater in this area for 
any purpose other than groundwater monitoring.  For the remedy to be protective in the long-
term, it will be necessary to: 
1.	 Maintain current Institutional Controls. 
2.	 Maintain the cap and slurry wall. 
3.	 Expand monitoring to characterize the transport and fate of arsenic from the Site. 

1 Weston Solutions Inc., Vapor Intrusion Evaluation…. Concord, NH. July 16, 2012.
 
2 NHDES, Evaluation of Sediment Quality to support an Ecological Risk Assessment, July 2004.
 
3 Ross, Randall R., Hydraulic Gradient Analysis of the Sylvester (Gilson Road) Superfund Site Containment System,
 
Nashua, NH (14-R01-006), Ground Water & Ecosystems Restoration Division, Applied Research and Technical
 
Support Branch, Ada, OK. May 5, 2014, 22 pages.
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Five-Year Review Summary Form 

SITE IDENTIFICATION 

Site Name: Sylvester Superfund Site (a.k.a. Gilson Road Superfund Site) 

EPA ID: NHD099363541 

Region: 1 State: NH City/County: Nashua, Hillsborough 

SITE STATUS 

NPL Status: Final 

Multiple OUs? Yes Has the site achieved construction completion? Yes 

REVIEW STATUS 

Lead agency: EPA 

Author name: Darryl Luce 

Author affiliation: USEPA 

Review period: 10/28/2013 – 9/1/2014 

Date of site inspection: 5/14/2014 

Type of review: Policy 

Review number: 5 

Triggering action date: 9/14/2009 

Due date (five years after triggering action date): 9/14/2014 
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Five-Year Review Summary Form (continued) 

Issues/Recommendations 

OU(s) without Issues/Recommendations Identified in the Five-Year Review: 

OU-1, Slurry Wall and Cap. 

Issues and Recommendations Identified in this Five-Year Review: 

OU-2: 
Groundwater 

Issue Category: Monitoring 

Issue: Groundwater, surface water and sediment contamination. 

Recommendation: Expand monitoring to characterize the transport and fate of 
arsenic in groundwater. 

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Party 
Responsible 

Oversight Party Milestone Date 

No Yes State EPA 12/21/2018 

Protectiveness Statement 

Operable Unit: 
OU-1, Slurry Wall and Cap 

Protectiveness Determination: 
Short-term Protective 

Protectiveness Statement: 
The remedy at OU-1, Slurry Wall and Cap, currently protects human health and the environment 
because it prevents exposure to contaminants within the wall and beneath the cap. Significant 
groundwater contamination within the slurry wall will prevent the attainment of ACLs for many 
decades. 

Protectiveness Statement 

Operable Unit: 
OU-2, Groundwater 

Protectiveness Determination: 
Short-term Protective 

Protectiveness Statement: 
The remedy at OU-2 currently protects human health and the environment because the State has 
established a GMZ, recently expanded by City Ordinance, preventing groundwater use.  Public water 
is supplied within the GMZ and potentially affected areas down-gradient of the Site.  At this time, no 
one is using the groundwater in this area for any purpose other than groundwater monitoring.  To be 
protective in the long-term it will be necessary for NHDES to expand groundwater, surface water and 
sediment monitoring to characterize the transport and fate of arsenic from the Site. 

vi 



 
 

 

-  

 
 

 

 
   

   
      

   
   

  
  
    

  
 

Site wide Protectiveness Statement 

Protectiveness Determination: 
Short-term Protective 

Protectiveness Statement: 
The remedy at the Site currently protects human health and the environment because a fence, 
impermeable cap, and slurry wall surround the 20-acre source area preventing direct contact with 
contaminants. The State has established a GMZ, recently expanded by City Ordinance, preventing 
groundwater use.  Public water is supplied within the GMZ and potentially affected areas down-
gradient of the Site.  At this time, no one is using the groundwater in this area for any purpose other 
than groundwater monitoring.  For the remedy to be protective in the long-term, it will be necessary to: 

1. Maintain current Institutional Controls. 
2. Maintain the cap and slurry wall. 
3. Expand groundwater, surface water and sediment monitoring to characterize the transport 

and fate of arsenic from the Site. 
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I. INTRODUCTION 

The purpose of a Five-Year Review (FYR) is to evaluate the implementation and performance of 
a remedy in order to determine if the remedy will continue to be protective of human health and 
the environment. The methods, findings, and conclusions of reviews are documented in five-
year review reports. In addition, FYR reports identify issues found during the review, if any, and 
document recommendations to address them. 

The U.S. Environmental Protection Agency (EPA) prepares FYRs pursuant to the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) Section 
121 and the National Contingency Plan (NCP). CERCLA 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 5 years after the initiation of such remedial 
action to assure that human health and the environment are being protected by the 
remedial action being implemented.  In addition, if upon such review it is the judgment of 
the President that action is appropriate at such site in accordance with section [104] or 
[106], the President shall take or require such action.  The President shall report to the 
Congress a list of facilities for which such review is required, the results of all such 
reviews, and any actions taken as a result of such reviews.” 

EPA interpreted this requirement further in the NCP; 40 Code of Federal Regulations Section 

300.430(f)(4)(ii), which states:
 

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

EPA conducted this FYR on the remedy implemented at the Sylvester Superfund Site (Site) in 
Nashua, Hillsborough County, New Hampshire. The New Hampshire Department of 
Environmental Services (NHDES) has been the lead agency for developing and implementing 
the remedy for the Site. NHDES, as the support agency representing the State of New 
Hampshire, has reviewed all supporting documentation and provided input to EPA during this 
FYR process. 

This is the fifth FYR for the Sylvester Superfund Site. The triggering action for this policy 
review is the completion date of the previous FYR. The FYR is required because hazardous 
substances, pollutants, or contaminants remain at the Site above levels that allow for unlimited 
use and unrestricted exposure. The Site consists of two Operable Units addressed in this FYR. 
Operable Unit 1 (OU1) is a containment remedy consisting of a slurry wall and cap that encircle 
and cover, respectively, a 20-acre, 100-foot deep, area of contaminated groundwater.  Operable 
Unit 2 (OU2) is the groundwater remedy that pumped-and-treated groundwater from 1986 until 
1996. Groundwater restoration continues through natural attenuation mechanisms.  Figure 1 
shows the Site and surrounding features. 
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Figure 1. Site Location.
 
The map below shows the location of the Site. The Site is located at 42º 43’ 11” N and 71º 31’
 
26” W (42.7200 N, 71.5241W), southeast of New Hampshire Route 111, on Gilson Road in 

Nashua, New Hampshire. An inset provides a locus map of the area with the Site and local
 
features shown.
 

Four Hills 
Landfill 

N
orth 

The features surrounding the Site include: 
•	 Recreational, forested land to the south. 
•	 Rural residential neighborhoods to the east and west. 
•	 A trailer park that abuts the northern boundary of the Site and abuts the Four Hills 

Landfill. 
•	 To the west (left side of the inset) is the Nashua River, which flows to the northeast and 

is tributary to the Merrimack River. 
•	 Vacant and agricultural land lies to the northwest near Route 111. 
•	 North of the trailer park lies the active, 200-acre, Four Hills Municipal solid waste 

Landfill. 
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II. PROGRESS SINCE THE LAST REVIEW 

The State and EPA have addressed all issues identified in the 2009 Five-Year Review. The 
remedy at the Site currently protects human health and the environment because it prevents 
exposure to contaminants.  Table 1 contains the protectiveness statement for the Site in 2009 and 
Table 2 summarizes the issues and actions that the 2009 Five-Year Review cited as necessary to 
assess protectiveness during this review. 

Table 1. Protectiveness Determinations/Statements from the 2009 FYR. 

OU # Protectiveness 
Determination 2009 Protectiveness Statement 

1 Short-term 
Protective 

The remedy at the Sylvester Superfund Site currently protects human health 
and the environment in the short-term. A fence, impermeable cap, and slurry 
wall surround the 20-acre source area preventing direct contact with 
contaminants.  The State has established a GMZ that prevents groundwater 
use.  Public water is supplied within the GMZ and potentially affected areas 
down-gradient of the Site.  At this time, no one is using the groundwater in 
this area, including the area down-gradient of the GMZ, for any purpose 
other than groundwater monitoring.  Because the remedial actions undertaken 
at the Site are protective in the short-term, the Site is protective of human 
health and the environment in the short-term.  However, the Site is not 
protective in the long-term.  In order to be protective in the long-term, a 
number of follow-up actions are recommended:  1. Modify the existing 
monitoring well network and sampling and analysis plan. 2.  Expand the 
existing GMZ for the Site. 3. Perform a vapor intrusion assessment. 4. 
Evaluate the effectiveness of the cap and slurry wall. 

2 Short-term 
Protective 

Site 
wide 

Short-term 
Protective 

Table 2. Status of Recommendations from the 2009 FYR. 

OU 
# Issue Recommendations/ 

Follow-up Actions 
Party 

Responsible 
Oversight 

Party 
Original 

Milestone 
Date 

Current 
Status 

2 1 
Modify the existing monitoring 
well network and sampling & 
analysis plan. 

State EPA March 
2011 Completed 

2 2 Expand the existing GMZ for 
the Site. State EPA September 

2011 Completed 

2 3 
Perform a vapor intrusion 
assessment to determine the 
potential exposure to indoor air. 

State EPA July 2011 Completed 

1 4 Evaluate the effectiveness of the 
cap and slurry wall. State EPA December 

2012 Completed 

Remedy Implementation Activities 
NHDES is responsible for all Operation and Maintenance (O&M) activities at the Site. 
Appendix A contains a summary of all Site activities.  Since the 2009 Five-Year Review the only 
remedial activities have been monitoring and expansion of existing Institutional Controls (ICs).  
Groundwater monitoring has been performed to assess the compliance of the remedy with 
Alternate Cleanup Levels (ACLs) established under the 1983 Supplemental Record of Decision 

3 



 
 

  
  

  
   

 
  

 
 

   
 

 
 
  

 
   

    
   

   
    

 
  
  
  
  
  

   
   

    
   

    
 

  
   

  
 

 
  

   
    

 
 

 
    

   

(SROD).  Although ACLs have been generally attained, several contaminants exceed other 
regulatory standards such as Safe Drinking Water Act Maximum Contaminant Levels (MCLs) 
and State of New Hampshire Ambient Groundwater Quality Standards (AGQS).  A comparison 
of ACLs, MCLs and AGQS is provided in Table 6 in Appendix A and Table 7 in Appendix B.  
NHDES has also performed sediment and surface water monitoring to ensure migration does not 
adversely impact Lyle Reed Brook.  The primary means of preventing contact with contaminated 
groundwater is an IC enforced through an Ordinance enacted by the City of Nashua on October 
25, 2013. That IC, a GMZ administered by NHDES, includes the Site and groundwater affected 
by the adjacent Four Hills Landfill.  Annual O&M costs are approximately $110,000 to conduct 
sampling and to maintain the cap. 

III. FIVE-YEAR REVIEW PROCESS 

Administrative Components 
The Sylvester Superfund Site Five-Year Review was led by Darryl Luce the U.S. EPA, Remedial 
Project Manager (RPM) for the Site, and Rodney Elliott, the Community Involvement 
Coordinator (CIC). The State of New Hampshire, responsible for performing the remedy, was 
notified of the start of this Five-Year Review, provided EPA with the most recent Site sampling 
data from 2013, and reviewed drafts of this Five-Year Review.  The review, which began on 
10/28/2013, consisted of the following components: 
• Community Notification and Involvement; 
• Document Review; 
• Data Review; 
• Site Inspection; and 
• Interviews. 

Community Notification and Involvement 
EPA initiated activities to involve the community in the five-year review process with a meeting 
in October 2013 between the RPM and CIC for the Site. EPA issued a press release in 
November 2013 announcing that there was a five-year review for the Site due by September 
2014 and inviting the public to submit any comments to EPA. Through this review, EPA 
received no comments from the public.  The results of this review will be available at the Site 
information repository located at the State of New Hampshire, Department of Environmental 
Services Offices in Concord, New Hampshire and EPA’s Record Center at 5 Post Office Square 
in Boston, Massachusetts. 

Document Review 
This Five-Year Review consisted of a review of relevant documents including O&M records and 
monitoring data. EPA also reviewed the applicable groundwater cleanup standards, as listed in 
the SROD with changes listed in the September 23, 2002 Explanation of Significant Differences 
(ESD). 

Data Review 
NHDES samples groundwater, surface water, and sediment on an annual basis at the points 
shown on Figure 2, below.  A detailed analysis of the most recent (2013) Site monitoring data, in 
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Appendix B, found that although the concentrations of some contaminants exceed regulatory 
standards in groundwater, there are no current, unacceptable risks to the public or environment.  
These data indicate that there are no trends indicating contamination is increasing, but that 
contamination levels are generally stable.  The slurry wall and cap containment remedy is 
generally functioning as intended and continues to retain significant amounts of contamination 
within its 20-acre footprint. 

The ACLs for the COCs within the slurry wall have been met except for chlorobenzene.  
Chlorobenzene slightly exceeds the ACL in 2 wells within the slurry wall and 3 wells outside, 
but immediately adjacent to, the slurry wall. Benzene and 1,4 dioxane were also found above 
AGQS just outside the slurry wall. Although arsenic exceeds its MCL/AGQS of 10 µg/L by a 
significant value both inside and outside the slurry wall, those concentrations are likely not due 
to the original disposal, but are the result of other conditions.  These conditions include the 
creation of an anaerobic environment in the overburden aquifer by the slurry wall and cap that 
prevent the infiltration of oxygenated water.  Anaerobic conditions can mobilize metals such as 
iron, manganese and arsenic from native geologic materials.4 The nearby Four Hills Landfill 
may also adversely affect groundwater conditions near the Site as discussed in Appendix B. 
Cleanup levels for arsenic are unlikely to be met until ambient groundwater conditions are 
restored. 

Groundwater at the Site occurs in two geologic units: overburden and bedrock aquifers.  The 
overburden aquifer consists of permeable sands and gravels that extend from the surface to the 
bedrock approximately 100-feet below.  Bedrock groundwater occurs in the fractured rock.   
Groundwater in both units flows slowly, generally to the north and the Nashua River. The key 
hydrologic feature at the Site is a slurry wall, extending from the surface to the bedrock 
approximately 100-feet below the ground surface, that confines a 20-acre area of overburden 
groundwater.  The area enclosed by the slurry wall is topped with a low-permeability cap.  There 
is no bottom liner and the overburden is in contact with the fractured bedrock within the slurry 
wall area.  Significant contamination remains inside the slurry wall and slowly leaks out through 
the bottom in the weathered bedrock.  Despite being more than 30-years old, the slurry wall and 
cap appear to continue to control the flow of groundwater and prevent the infiltration of surface 
water and the migration of contaminants.5 

Other relevant groundwater features include the Four Hills Landfill and Lyle Reed Brook that 
flow to the west and north of the Site receiving some groundwater from both the Site and the 
Landfill. Groundwater and surface water in this area discharge to the Nashua River, a tributary 
of the Merrimack River. 

4 Hounslow, A. W. (1980), Ground-Water Geochemistry: Arsenic in Landfills. Groundwater, 18: 331–333. doi:
 
10.1111/j.1745-6584.1980.tb03405.x

5 Ross, 2014.
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Figure 2. Groundwater, surface water and sediment sampling locations at the Sylvester Superfund Site. 
Setting for the Site: 

- Recreational land lies to the south.
 
- Rural residential neighborhoods lie to 

the east and west.
 
- The Nashua River is west, and flows 

northward (far left of Figure).
 
- A trailer park abuts the northern 

boundary of the Site.
 
- Vacant and agricultural land lies to
 
the northwest near Route 111.
 
- North of the trailer park (upper right
 
of Figure) lies the 200-acre Four Hills
 
Landfill that is still actively accepting
 
municipal wastes.
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The 1982 ROD and 1983 SROD did not require the restoration of groundwater within the slurry 
wall to drinking water quality. Instead, EPA established ACLs to address contaminated 
groundwater within the slurry wall. This Five-Year review, and Table 3, evaluates contaminants 
against the AGQS values because these values would likely serve as the basis of assessing 
protectiveness outside of the slurry wall and some contaminants do not have assigned ACLs. 

To assess the status and trends of contaminants at the Site, EPA examined the data in four 
groups:  wells interior to the slurry wall in the overburden aquifer, wells in the bedrock aquifer 
beneath the slurry wall and cap, and wells exterior to the slurry wall in the overburden and 
bedrock aquifers.  Table 3 summarizes the results of the 2013 sampling round for the four 
primary contaminants at the Site. These contaminants include: 
• Arsenic (MCL/AGQS of10 µg/L and no ACL). 
• Chlorobenzene (MCL/AGQS of 100 µg/L and an ACL of 110 µg/L). 
• 1,4-dioxane (AGQS of 3 µg/L and no ACL). 
• Benzene (MCL/AGQS of 5 µg/L and an ACL of 350 µg/L). 

Table 3. Distribution and abundance of primary contaminants at the Sylvester Superfund Site 
during the 2013 sampling event. 

Unit Contaminant 
of Concern 

# wells 
sampled 

# exceed 
AGQS 

Maximum 
(µg/L) 

Average 
(µg/L) 

Below 
Detection 

Limit 

In
si

de
 S

lu
rr

y 
W

al
l

O
ve

rb
ur

de
n Arsenic 6 6 567 274 0 

Chlorobenzene 6 1 136 47 1 
1,4-Dioxane 1 1 4.2 NA NA 

Benzene 6 3 15 5.7 2 

B
ed

ro
ck

 Arsenic 3 3 537 273 0 
Chlorobenzene 3 1 167 71 0 
1,4-Dioxane 1 1 11 NA NA 

Benzene 3 2 11 7 0 

O
ut

si
de

 S
lu

rr
y 

W
al

l

O
ve

rb
ur

de
n Arsenic 9 3 521 122 3 

Chlorobenzene 9 2 133 31 6 

1,4-Dioxane 6 1 4.76 0.9 4 

Benzene 9 0 4.8 0.9 7 

B
ed

ro
ck

Arsenic 7 3 544 149 1 
Chlorobenzene 7 1 112 28 4 
1,4-Dioxane 4 1 6.01 2 1 
Benzene 7 2 45 7.1 5 

Table 3 shows that contaminants are less prevalent outside of the slurry wall.  Not evident in 
Table 3 is that all of the contaminants that exceed their respective MCL/AGQS values are in 
wells just outside of the slurry wall and that down-gradient wells meet MCL/AGQS values 
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except for arsenic.  The concentration of chlorobenzene has remained generally stable, between 
100 and 167 µg/L, just exceeding its ACL of 110 and its AGQS of 100.  Arsenic has a general 
downward trend in all geologic units, as shown on Figure 4 in Appendix B, but remains 
significantly (>500 µg/L) above its MCL/AGQS of 10 µg/L.  Groundwater concentrations of 
arsenic in most wells down-gradient from the slurry wall range from no detection to 1.8 µg/L, 
reinforcing the belief that reductive mobilization from native geologic materials is the primary 
source of arsenic. 

There are four other contaminants detected in the 2013 sampling round, trichloroethene (TCE), 
tetrachloroethene (PCE), tetrahydrofuran (THF), and manganese.  TCE and PCE exceed 
MCL/AGQS values but not ACLs in only one well inside the slurry wall.  THF exceeds AGQS 
in only one well inside the slurry wall.  Manganese concentrations exceed AGQS but are likely 
due to the same mobilizing conditions as arsenic. 

Estimates of cleanup times are irrelevant, in that although all other contaminants are reasonably 
close to their relevant MCL/AGQS values and will likely attain them in the very near future, 
arsenic concentrations far exceed MCL/AGQS values and are unlikely to meet protective levels 
for many decades.  Appendix B discusses the relevant Site data in more detail and contains 
additional information on contaminant trends. 

Site Inspection 
EPA and NHDES conducted a Site inspection on May 14, 2014 to assess the protectiveness of 
the remedy and assess Site conditions.  In attendance were Darryl Luce, Rodney Elliott, Chau Vu 
and Michael Curley, of EPA, and Andrew Hoffman of NHDES. During the Site visit, EPA and 
NHDES made the following determinations: 
•	 The area of the cap and slurry wall, as well as the fence were in good condition.  
•	 The Institutional Controls preventing contact with sediment near Lyle Reed Brook were 

effective as no evidence was found of trespass. 
•	 Iron staining of the bank and sediments west of the where Lyle Reed Brook flows 

beneath Tumble Brook Drive warrants future sampling to determine the transport and fate 
of arsenic from the Site. 

Interviews 
During the FYR process, EPA solicited an interview with Mr. Galligani, City of Nashua 
coordinator.  The City of Nashua is a landowner of a portion of the Site as part of a reuse effort 
by the State and EPA. Mr. Galligani had no issues.  There have also been no problems reported 
for this area with respect to the recent (October 2013) adoption by the City of Nashua of the 
groundwater Ordinance. 

8 



 
 

  

   
  

 
    

    
    

    
    

 
 

  
  

  
   

   
   

   
 

      
 

 
  

  
  

 
    

    
      

    
    

  
 
  

    
    

     
  

   
     

 
 

 

                                                 
   
     

 

IV. TECHNICAL ASSESSMENT 

Question A: Is the remedy functioning as intended by the decision documents? 
Yes.  In December 1996, the State discontinued groundwater pump-and-treat operations at the 
Site based on the determination in October 1996 that the groundwater ACLs defined in the 1983 
SROD had been attained. A May 19, 1997 EPA memo outlined the methodology to verify 
attainment.  Since 1996, the slurry wall and low-permeability cap hydraulic control remedy has 
been the only active, remedial effort.  The slurry wall and cap continue to limit migration of 
contaminants to groundwater outside the slurry wall.6 Operations and maintenance activities 
conducted by the State have been minimal at the Site and there are no issues.  Institutional 
controls are in-place and effective. 

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

No.  The remedy was implemented through a pre-SARA Record of Decision that specified a 
containment remedy.  The ACLs established at the time of the remedy for the groundwater 
within the slurry wall, remain consistent with the remedial action objective of containment.  In a 
similar fashion, the goals established in the SROD with respect to remedial goals for surface 
water have also been met.  For purposes of the risk of exposure to other contaminants of concern, 
that do not have ACL values, the only relevant change was lowering the MCL and AGQS for 
arsenic from 50 to 10 µg/L and includes consideration of 1,4-dioxane with an AGQS value 3 
µg/L. 

Changes in Exposure Pathways, Toxicity, and Other Contaminant Characteristics: There has 
been no change that would cause a re-assessment of the Site conditions due to groundwater or 
surface water.  Due to the implementation of institutional controls, no one is using groundwater 
from the Site for any purpose other than groundwater monitoring. In 2012, the vapor intrusion 
pathway was evaluated by screening groundwater data against vapor intrusion screening levels.7 

Based on the screening and other information regarding Site conditions, it was concluded that 
this pathway is not significant at the Site. Since the 1982 and 1983 RODs, changes have been 
adopted to the equations used to calculate risks from exposures to contaminants in the 
environment.  In 2014, EPA finalized a Directive to update standard default exposure factors and 
frequently asked questions associated with these updates. 
http://www.epa.gov/oswer/riskassessment/superfund_hh_exposure.htm (items # 22 and #23 of 
this web link).  Many of these exposure factors differ from those used in the risk assessment for 
the RODs.  These changes in general would result in a slight decrease of the risk estimates for 
most chemicals. However, due to the implementation of ICs, no one is using groundwater from 
the Site for any purpose other than groundwater monitoring and the revised risk assessment 
methodologies are not expected to affect the protectiveness of the remedy. 

Question C:	 Has any other information come to light that could call into question the
 
protectiveness of the remedy?
 

No. 

6 Ross, 2014.
 
7 Weston Solutions, Inc., 2012.
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Technical Assessment Summary 
The containment remedy at the Site is functioning to isolate the highest concentrations of Site 
contaminants from migrating beyond the slurry wall and beneath a low-permeability cap. 
Although some contamination in groundwater exceeds regulatory standards just outside the 
slurry wall, the adoption of a groundwater Ordinance for the entire area and the existing 
waterline provide human health protection for the foreseeable future.  While an assessment 
performed for this FYR found the cap and slurry wall to be functioning as designed, most covers 
are designed with a 30-year life.  Therefore, continued assessment of the effectiveness of the 
containment and monitoring of groundwater, surface water and sediment at the Site are 
necessary. Additional analyses of groundwater parameters and future considerations of 
contaminant cleanup levels will be needed to determine the progress of the remedy at the Site. 

V. ISSUES/RECOMMENDATIONS AND FOLLOW-UP ACTIONS 

Table 4. Issue and Recommendations/Follow-up Actions. 

OU # Issue Recommendation/ Party Oversight Milestone 
Affects Protectiveness? 

(Y/N) 
Follow-up Action Responsible Agency Date 

Current Future 
2 Groundwater, 

Surface water 
and Sediment 
Contamination 

Expand monitoring to 
better characterize the 
transport and fate of 
contaminants in 
groundwater, surface 
water and sediment. 

State EPA 12/21/2018 No Yes 

The Issue and recommendation shown in Table 4 will increase EPA’s and NHDES’s 
understanding of arsenic contamination at the Site and provide for future efforts to address that 
contamination.  For the remedy to be protective in the long-term and implement the 
recommendation in Table 4, it will be necessary to perform the following: 
•	 During future monitoring events in wells sampled for arsenic, collect and report 

groundwater parameters typically collected during low flow sampling (e.g., water level, 
pH, EH, DO).  Collect samples for iron, manganese, and nitrogen species. Sample 
additional wells not in the current sampling plan that may provide insight. 

•	 Establish at least two additional sediment sampling points.  First, one at SW-06.  At this 
location additional documentation of approximate flow from the discharge pipe and 
additional up-gradient information regarding the pipes source are needed.  Second, in an 
area of obviously stained sediment approximately 100 yards southwest of SW-02A and 
SED-02 NHDES will need to establish monitoring locations, take appropriate sediment 
and surface water samples, and determine if no action, additional monitoring, institutional 
controls, or remedial action is required. 
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VI. PROTECTIVENESS STATEMENT
 

Protectiveness Statement 

Operable Unit: 
OU-1, Slurry Wall and Cap 

Protectiveness Determination: 
Short-term Protective 

Protectiveness Statement: 
The remedy at OU-1, Slurry Wall and Cap, currently protects human health and the environment 
because it prevents exposure to contaminants within the wall and beneath the cap.  Significant 
groundwater contamination within the slurry wall will prevent the attainment of ACLs for many 
decades. 

Protectiveness Statement 

Operable Unit: 
OU-2, Groundwater 

Protectiveness Determination: 
Short-term Protective 

Protectiveness Statement: 
The remedy at OU-2 currently protects human health and the environment because the State has 
established a GMZ, recently expanded by City Ordinance, preventing groundwater use.  Public water 
is supplied within the GMZ and potentially affected areas down-gradient of the Site.  At this time, no 
one is using the groundwater in this area for any purpose other than groundwater monitoring.  To be 
protective in the long-term it will be necessary for NHDES to expand groundwater, surface water and 
sediment monitoring to characterize the transport and fate of arsenic from the Site. 

Site wide Protectiveness Statement 

Protectiveness Determination: 
Short-term Protective 

Protectiveness Statement: 
The remedy at the Site currently protects human health and the environment because a fence, 
impermeable cap, and slurry wall surround the 20-acre source area preventing direct contact with 
contaminants. The State has established a GMZ, recently expanded by City Ordinance, preventing 
groundwater use.  Public water is supplied within the GMZ and potentially affected areas down-
gradient of the Site.  At this time, no one is using the groundwater in this area for any purpose other 
than groundwater monitoring.  For the remedy to be protective in the long-term, it will be necessary to: 
1. Maintain current Institutional Controls. 
2. Maintain the cap and slurry wall. 
3. Expand groundwater, surface water and sediment monitoring to characterize the transport 

and fate of arsenic from the Site. 
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VII. NEXT REVIEW 

This Site requires ongoing five year reviews because waste was left on site above levels that allow for 
unlimited use/unrestricted exposure. The next review will be September 2019, five-years from the date 
of signature of this report. 
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APPENDIX A – EXISTING SITE INFORMATION 
A. SITE CHRONOLOGY 

The Sylvester Superfund Site was one of the first groundwater pump-and-treat systems in Superfund.  
The State of New Hampshire was responsible for the design, construction and operation of the plant. 

Table 5. Site Chronology. 

SYLVESTER SUPERFUND SITE, NASHUA, NEW HAMPSHIRE 

DATE EVENT 

November 1978 New Hampshire State personnel observe drums being stored on Site. 

June 1980 EPA and State remove 1,314 drums primarily containing toluene, xylene 
and benzene. 

December 1981 to 
September 1982 

After investigations show that high concentrations of contaminants will 
discharge to the Nashua River, EPA and State pump water from the Site 
and re-inject up-gradient, creating hydraulic control of contaminants. 

July 29, 1982 First Record of Decision issued for construction of a containment wall 
and cap over the most-contaminated area. 

December 1982 
A three-foot thick, up to 90-foot deep, slurry wall and a low-
permeability cap are installed over a twenty-acre area of highly 
contaminated groundwater on the Site. 

1983 City of Nashua supplies municipal drinking water to homes potentially 
affected by contaminated groundwater from the Site. 

September 22, 1983 EPA issues a Supplemental Record of Decision to address contaminated 
groundwater. 

1984-1986 

The State of New Hampshire builds a 300 gallon-per-minute 
groundwater treatment plant.  Pumping-and-treating of contaminated 
groundwater from the area beneath the cap and inside the slurry wall 
begins. 

July 10, 1990 
EPA issues an Explanation of Significant Differences for the installation 
of additional pumping wells and a vacuum extraction remedy in the 
southern half of the Site. 

September 22, 1994 First Five-Year Review Report issued. 

October 1996 State documents the attainment of Alternate Cleanup Levels (ACLs) 
within the slurry wall. 

December 31, 1996 
Groundwater extraction and treatment ends. More than 215 tons of 
groundwater contaminants were removed and destroyed over the 10­
year life of the treatment plant. 

May 19, 1997 EPA issues a memorandum detailing how conditions will be assessed at 
the Site to verify the ultimate attainment of ACLs. 

September 30, 1999 Second Five-Year Review Report issued. 

August 25, 2001 De-commissioning activities at the groundwater treatment plant are 
completed. 
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SYLVESTER SUPERFUND SITE, NASHUA, NEW HAMPSHIRE 

DATE EVENT 

September 23, 2002 Explanation of Significant Differences changes cleanup levels for two 
compounds. 

September 17, 2004 Third Five-Year Review Report issued. 

September 30, 2008 City of Nashua is deeded the former Treatment building and 
approximately 1.8 acres for re-use. 

September 14, 2009 Fourth Five-Year Review Report issued. 
July 16, 2012 Vapor Intrusion evaluation issued. 

October 25, 2013 
Groundwater Management Zone Overlay District adopted by the City of 
Nashua to extend to Nashua River because of groundwater 
contamination at and from Site and Four Hills Landfill. 

May 5, 2014 Cap and Slurry Wall evaluation report issued by EPA Office of 
Research and Development. 

B. BACKGROUND 

Physical Characteristics 
The area surrounding the Site is low-lying and drains gently northwest.  Much of the area is residential.  
To the west and north is a trailer park development, Jensen’s Trailer Park.  To the west lies an area of 
rural residential use.  South of the Site is mostly undeveloped forest and marsh.  Except for where 
residential development is evident, the area is forested in white pine.  The Four Hills Landfill, an active 
municipal solid waste landfill, and Nashua River lie approximately 1 kilometer north and northwest, 
respectively, of the Site. 

The Site is surrounded by a 6-foot chain-link fence topped with three strands of barbed wire. Wetlands 
associated with Lyle Reed Brook, lie at the northern and western edges of the Site.  The area of 
groundwater contamination is surrounded by a slurry wall and covered with a low-permeability cap, 
both of which NHDES maintains.  The capped area appears to be an open meadow with many well 
“stick-ups” present.  The former groundwater treatment building, now owned by the City of Nashua, is 
adjacent to Gilson Road.  Although the City-owned parcel and treatment building are within the Site and 
fenced area, they are outside of the capped area and slurry wall in an uncontaminated area.  The City of 
Nashua maintains the building for storage of seasonal equipment. A photo of the capped area looking 
towards the former treatment plant, now owned by the City of Nashua, is on the inside page of the title 
page. 

Hydrology 
Geology 

The Site geology consists of a 30 to 100-foot thick layer of stratified sands and gravels overlying a thin 
layer of glacial till which rests on bedrock.  The sands are approximately 30 feet thick in the southern 
portion of the Site and deepen to the northwest.  The water table lies approximately 10 to 15 feet below 
the ground surface at the highest point at the Site.  
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Hydrogeology 
Throughout the area, groundwater flows northwest to the Nashua River.  Groundwater at the Site may be 
divided into two units: an upper, surficial aquifer that consists of stratified glacial drift (“overburden”) 
that is very permeable and a lower, bedrock aquifer separated from the overburden aquifer by a 
discontinuous, basal, glacial till with discontinuous flow. 

Surface Water Hydrogeology 
Drainage at the Site is conveyed along the cap surface and there are no apparent areas where water is 
concentrated.  Wetlands lie to the northwest and north where Lyle Reed Brook flows.  Lyle Reed Brook 
first begins south of the Site and then swings approximately 500 meters west of the Site until finally 
running along the northwest edge of the Site.  Surface water runoff and some shallow groundwater from 
the Site discharge to Lyle Reed Brook.  Lyle Reed Brook then flows northwest to join with Trout Brook 
before discharging to the Nashua River, approximately 1 kilometer to the north of the Site.  The Nashua 
River is a tributary of the Merrimack River and joins it approximately nine kilometers from the Site. 
The Merrimack River serves as a drinking water source for the City of Lowell, Massachusetts. 

Land and Resource Use 
The Site has no uses other than protecting the low-permeability cap that isolates contaminated 
groundwater.  The capped area provides significant meadow habitat for many insects and native birds, 
including bluebirds. The former treatment plant was transferred to the City of Nashua who owns and 
maintains the building now. 

History of Contamination 
Illegal solid waste disposal activity was first discovered at the Site in 1970.  A court issued an injunction 
in 1976 ordering the removal of all solid waste.  Mr. Sylvester, the owner/operator of the Site at that 
time, ignored that order.  In November 1978, State personnel observed drums stored at the Site.  A court 
order issued in October 1979 prohibited all further disposal of hazardous wastes at the Site.  However, 
throughout the 1970s solid and liquid hazardous wastes had been discharged into a sand and gravel pit 
located behind the residence at 57 Gilson Road.  These wastes consisted of organic solvents and other 
organic fluids taken from the Cannons Engineering incinerator in Bridgewater, Massachusetts.  The 
liquid hazardous wastes migrated through unsaturated soils and entered the groundwater until EPA and 
the State of New Hampshire began cleanup operations.  It was estimated that hazardous wastes were 
discharged at the Site for five years.  As an indication of the quantity of material disposed, during the 
period from January to October 1979 over 800,000 gallons of hazardous wastes are documented as 
having been disposed onto the ground. 

Basis for Taking Action 
A plume of contaminated groundwater began discharging into Lyle Reed Brook in December 1980.  
Groundwater monitoring in 1981 found contaminated groundwater moving towards Lyle Reed Brook at 
the rate of 20 to 45 centimeters per day.  Groundwater contamination consisted of high concentrations of 
heavy metals and volatile and extractable organic compounds.  In 1981 EPA and the State installed 
temporary groundwater extraction wells to hydraulically control the contaminant plume by pumping 
groundwater from the area near Lyle Reed Brook and re-injecting it into groundwater further up-
gradient at the Site.8 

8 USEPA, Office of Emergency and Remedial Response, Superfund Record of Decision: Sylvester Site, NH, EPA/ROD/R01­
82/005, July 29, 1982. 
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C. REMEDIAL ACTIONS 

Remedy Selection 
Monitoring of groundwater, surface water and air, initiated in 1980 showed that significant risks were 
posed by the hazardous wastes in groundwater at the Site.  Based on monitoring it was determined that, 
if no action were taken, contaminated groundwater discharging to surface water would exceed water 
quality criteria for arsenic, trichloroethylene, chloroform, 1,2-dichloroethylene, methylene chloride and 
benzene at the drinking water intakes within the Merrimack River for Lowell, Lawrence and Methuen, 
Massachusetts.  The study concluded that, if no abatement action were taken, Lyle Reed Brook would 
not be able to support aquatic life and that there would be periodic fish kills in the Nashua River.9 

Based on that study, a ROD for the Site was signed on July 29, 1982 (the “1982 ROD”) and called for 
construction of the slurry wall and cap to contain the majority of the contaminated groundwater.  The 
1982 ROD also called for the treatment of groundwater but did not specify how this would be 
accomplished.  In November of 1982 EPA and State contractors constructed a slurry wall that spanned 
the aquifer from the ground surface to the bedrock and enclosed the twenty-acre area of highest 
contamination.  The area enclosed by the slurry wall was covered by an impermeable cap. 

Following the installation of the temporary hydraulic re-circulation system, slurry wall, and cap, pre-
design investigations and pilot tests were performed to determine how to recover and treat the 
contaminated groundwater.  Following the pilot tests, a 1983 Supplemental Record of Decision, signed 
on September 22, 1983 (the “1983 SROD”), chose a remedy that included a 300 gallon per minute 
treatment plant that removed metals and organic compounds, incinerating the organic compounds.10 

Within the 1983 SROD, ACLs were established as a “…conservative evaluation of the concentration of 
contaminants which may remain within the slurry wall after treatment.”11 ACLs were established 
because no Superfund groundwater restoration had been attempted in the nation as of 1983, and it was 
unknown how successful pump-and-treat would be due to the grossly contaminated groundwater at the 
Site.  The ACLs for each contaminant were set at levels deemed necessary to adequately protect human 
health and the environment should they migrate from beyond the cap.  No cleanup levels were 
established for groundwater outside the slurry wall.  The ACLs were designed with the idea that an 
attainable goal for groundwater cleanup within the slurry wall and cap was to lower the maximum 
concentrations found in 1983, by 90%.12 Therefore, the ACLs represent 10% of the highest 
concentration found at the Site in 1983.  These ACLs are listed in Table 6 along with the current New 
Hampshire AGQS for purposes of comparison.13 

9 New Hampshire Water Supply and Pollution Prevention Bureau, Investigation of the Gilson Road Hazardous Waste Site, 
November 1982. 
10 USEPA, Office of Emergency and Remedial Response, Superfund Record of Decision: Sylvester Site, NH (Supplemental to 
07/29/82 ROD), EPA/ROD/R01-83/007, September 22, 1983. 
11 Deland, Michael, EPA Region 1 Administrator to Lee M. Thomas, Assistant Administrator for Solid Waste, EPA, 
Memorandum: Recommended Alternate Concentration Limits for the Gilson Road Site, Nashua, NH. September 21, 1983. 
12 The 1983 SROD set ACLs for this Site which are listed in an attached memorandum, dated September 21, 1983, to the 
SROD. The ACLs that are the cleanup levels for this Site as provided in the 1983 SROD should not be confused with the 
“alternate concentration levels” established in Section 121(d)(2)(B)(ii) of CERCLA as part of the Superfund Amendments 
and Reauthorization Act of 1986 (SARA, Pub. L. No. 99-499, 100 Stat. 1613, October 17, 1986).
13 Where federal maximum contaminant levels have been promulgated under the Safe Drinking Water Act, NH AGQS are set 
equivalent to such standards. Ten of the sixteen COC for the Site have NH AGQS values which are lower (more stringent) 
than their representative ACLs (vinyl chloride, benzene, chloroform, tetrachloroethylene, trichloroethylene, methyl ethyl 
ketone, chlorobenzene, methylene chloride, toluene and trans-1,2-dichloroethane). For one COC, 1,1,2-trichloroethane, the 
ACL and the AGQS are the same. Of the remaining five COCs, one constituent (methyl methacrylate) does not have an 
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Table 6. Sylvester Site contaminants with ACLs compared to regulatory standards. 

Contaminant (16 total) 
1983 ACL 

(µg/L) 
AGQS / MCL (if different) 

(µg/L) 

Vinyl chloride 95 2 

Benzene 340 5 

Chloroform 1505 70 / 80 

1,1,2-Trichloroethane 3B 5 

Tetrachloroethylene 57 5 

Trichloroethylene 1500 5 

Methyl ethyl ketone 8000 4000 

Chlorobenzene 110 100 

Methylene chloride 12250 5 

Toluene 2900 1000 

1,1-Dichloroethane 81B 81 

Trans-1,2-Dichloroethane 1800 15 

1,1,1-Trichloroethane 200 200 

Methyl methacrylate 350 No standard 

Selenium 2.6 50 

Phenols 400 4000 

Table notes: 
A ACLs established in 1983 SROD, September 21, 1983 for attainment within groundwater inside the slurry 
wall, no cleanup levels were established for outside the slurry wall.
B The cleanup level for 1,1,2 trichloroethane and 1,1 dichloroethane were changed from 1.7 and 1.5 ppb, 
respectively, to 3 and 81 ppb, respectively, in a September 23, 2002 Explanation of Significant Differences. 

Remedy Implementation 
The Sylvester Superfund Site was the first-in-the-nation pump-and-treat facility.  Therefore, extensive 
bench and pilot tests were performed before the treatment plant was designed.  Construction of the 300­
gallon-per-minute treatment plant began in 1985 and concluded in 1986.  Groundwater pumping and 
treating inside the slurry wall occurred from 1986 until 1996.  The treatment system was modified in 
1990 to enhance recovery by additional extraction wells and re-injection wells as well as constructing 

AGQS value, two constituents (selenium and phenol) have lower, more stringent, ACL values than the respective AGQS 
values, and two constituents (1,1,2-trichloroethane and 1,1-dichloroethane) originally had ACL values that were lower, more 
stringent, than AGQS values, but these values were revised upward by EPA, to equal the AGQS values, in a September 2002 
Explanation of Significant Differences. The two compounds that were the subject of the 2002 ESD, 1,1,2-trichloroethane 
and 1,1-dichloroethane, were revised upward from the ACLs of 1.7 and 1.5 ppb, respectively to the AGQS values of 3 and 81 
ppb respectively, because the ACL values were below normal detection limits. 
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and implementing vacuum extraction in the source area at the Site.14 The treatment plant pumped and 
treated over 1 billion gallons of water and removed and destroyed over 215 tons of contaminants during 
its operational life span from 1986 until December 1996.15 

Completion of Active Groundwater Remedy 
In 1995 the State of New Hampshire Department of Environmental Services believed that the ACLs 
established in the 1983 ROD had been attained.  The State submitted a report (the “H&A Report”) that 
documented the conditions that existed at the Site and how those conditions met the requirements of the 
1983 ROD.16 Although contaminated groundwater still existed at the Site, the H&A Report 
demonstrated through a non-parametric statistical test consistent with EPA guidance that ACLs within 
the slurry wall had been attained.17 

In November 1995, based on the H&A Report, EPA determined that the concentration of contaminants 
in the aquifer were such that the treatment plant should cease operating to assess conditions inside the 
slurry wall in a static state.18 The treatment plant ceased operations on December 31, 1996.  In May 
1997 EPA issued a memorandum that documented the attainment of the ACLs and described the 
methods to be taken to assure protectiveness in the future.19 At that time, all ACLs had been attained 
with the exception of 1,1-dichloroethane and 1,1,2-trichloroethane which were below NH AGQS and 
therefore at levels protective of human health and the environment.  In a 2002 Explanation of Significant 
Differences, the ACLs of 1,1-dichloroethane and 1,1,2-trichloroethane were changed from 1.5 and 1.7 
ppb, respectively, to 81 and 3 ppb, respectively, the NH AGQS drinking water standards at that time.  
Since then, NHDES has increased the AGQS for 1,1,2-trichloroethane from 3 to 5.  The ACLs set for 
these contaminants in the SROD were below detection limits and therefore unrealistic to attain.20 

EPA’s May 1997 memorandum, based on the H&A Report, documented the risk assessment performed 
by the State’s contractor which revealed no current or future significant risk to human health posed by 
Site contaminants.  Because the remedial action did not require the restoration of groundwater to 
drinking water quality, the risk assessment did not include consideration of the use of the groundwater 
for drinking water as an exposure scenario. 

14 USEPA, Region 1, Explanation of Significant Differences, Sylvester/Gilson Road Hazardous Waste Site, Nashua, New
 
Hampshire, July 10, 1990.
 
15 USEPA, Office of Solid Waste and Emergency Response, Technology Innovation Office, Cost and Performance Report,
 
Pump and Treat of Contaminated Groundwater at the Sylvester/Gilson Road Superfund Site, Nashua, New Hampshire, June
 
1998.
 
16 Haley & Aldrich, Inc., Remedial Action Evaluation Study, Gilson Road Superfund Site, Nashua, New Hampshire (Five
 
volumes), Bedford, New Hampshire, October 1996.

17 USEPA, Office of Policy, Planning, and Evaluation, Method for Evaluating the Attainment of Cleanup Standards, Volume
 
2: Ground Water, EPA 230-R-92-014, July 1992.
 
18 USEPA, Region 1, Memorandum: Operation of the Sylvester Ground Water Treatment Plant, from Darryl Luce to Audrey 

Zucker, November 21, 1995.

19 USEPA, Region 1, Darryl Luce and Audrey Zucker, Memorandum to the Site File, Sylvester / Gilson Road Superfund Site
 
Verification of Attainment Phase, May 19, 1997.
 
20 USEPA, Region 1, Explanation of Significant Differences, September 23, 2002.
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EPA’s May 1997 memorandum, based on the H&A Report, also documented the attainment of other 
requirements contained in the 1983 SROD.  In addition to the ACLs, the 1983 SROD included certain 
conditions that were expected to result from the containment of contaminants and the achievement of 
ACLs.  These conditions were specifically stated as follows: 

1.	 Volatilization from Lyle Reed Brook will be reduced to acceptable exposure levels. 
2.	 Arsenic and organic concentrations will be reduced to below water quality criteria in the
 

Merrimack River at Lowell, Massachusetts.
 
3.	 The likelihood of fish kills in the Nashua River will diminish. 
4.	 Lyle Reed Brook will not meet water quality criteria levels but an expanded aquatic population is 

expected. 
5.	 All residences using groundwater will be provided water service from the City of Nashua. 

These conditions, which concern the threat of migration of contaminants to Lyle Reed Brook and the 
Nashua and Merrimack Rivers, were documented to have been attained within the H&A Report.  As 
included in EPA’s May 1997 Memorandum, a risk assessment found no significant risks posed to human 
health from contaminants present in the air and surface water in Lyle Reed Brook. With respect to 
organic contaminants, the H&A report revealed that ambient water quality criteria were met at Lyle 
Reed Brook for the contaminants that had established ACLs.21 Lyle Reed Brook has been found to meet 
the criteria of “…an expanded aquatic population.”22 

21 Haley & Aldrich, Volume 5, October 1996.
 
22 Tetra Tech, Inc., Community Level Bioassessment of Lyle Reed Brook at Sylvester Site, Nashua, New Hampshire.
 
November 30, 1994.
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APPENDIX B – ANALYSIS OF CURRENT SITE DATA 
Groundwater Contaminants 

This analysis uses the groundwater, surface water and sediment monitoring data provided by NHDES.  
The last sampling round considered in this evaluation occurred in May 2013.  In the Data Analysis 
section of this document, four contaminants were examined in detail: arsenic, chlorobenzene, 1,4­
dioxane and benzene.  These were selected based on occurrences in more than one well and, in the case 
of arsenic, high concentrations.  

Four other contaminants also occur at the Site: tetrachloroethene (PCE), trichloroethene (TCE), 
tetrahydrofuran (THF), and manganese.  PCE, TCE and THF were present in only two wells. TCE and 
PCE in well T-33-1 and THF in well T-19-4 are within the slurry wall and capped area.  TCE and PCE 
were at concentrations of 7.6 µg/L and 16 µg/L, respectively, and exceed their AGQS values of 5 µg/l.  
THF was at a concentration of 1190 µg/L in well T-19-4 that significantly exceeded the AGQS (154 
µg/l).  This occurrence may be due to other factors, as out of the other 45 wells monitored only one 
other detection of THF was in well HA-4 (located along the western edge of the slurry wall) at a 
concentration of 28 µg/L.  The high concentration of THF in T-19-4 may be the result of well 
installation/construction issues as no other wells in the vicinity (T-18, T-12, T-13, and HA-7) have any 
detections of THF.  THF also does not have an ACL and is a common solvent used to cement PVC 
piping and liners. 

The last, additional contaminant in this analysis is manganese.  Manganese, similar to arsenic, is a 
redox-sensitive metal that may be dissolved out of native geologic materials. It is expected that as 
arsenic was affected by the conditions created by the cap, manganese is also affected.  Of the 16 wells 
sampled for manganese, 6 exceeded the AGQS of 840 µg/L.  Three of these wells were inside or very 
close to the down-gradient edge of the slurry wall and the other three were within the area that 
groundwater is more likely influenced by the Four Hills Landfill.  The influence of the Four Hills 
Landfill is that groundwater flowing from it is greatly reduced in oxygen due to organic materials 
creating an anaerobic environment.  The wells that may be affected by the Four Hills Landfill include 
HA-9, HA-13 and T-60.  Figure 3 is the same map as Figure 2, but points out several key wells 
mentioned above and discussed in a table and other figures that follow.  
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Figure 3.  Groundwater, surface water and sediment sampling locations at the Sylvester Superfund Site. 

Key Monitoring Locations:
 
HA-9
 

T-19-4
 

T-24-1
 
T-54-3
 
T-33-1
 

SW-6
 

T-12 and HA-5
 

Site 

Four Hills Landfill 

Nashua River 
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The primary contaminants at the Site that exceed regulatory standards include Arsenic, Chlorobenzene, 
1,4-Dioxane, and Benzene.  To examine the data, it is necessary to examine groundwater inside the 
slurry wall (Table 7a) and outside the slurry wall (Table 7b) and further divide those into overburden 
and bedrock aquifers.  Table 7 summarizes the concentrations of these contaminants in 2013. 

Table 7.  Summary of concentrations of primary contaminants in 2013. 

µg/L Arsenic 
Chlo ro ­
Benzene 

1,4­
Dio xane Benzene µg/L Arsenic 

Chlo ro ­
Benzene 

1,4­
Dio xane Benzene 

T-33-1 15.7 Not Detected 4.2 Not Detected T-1 1.1 Not Detected Not Sampled Not Detected 

T-27-1 73.6 10 Not Sampled 7.7 T-32-3 Not Detected Not Detected Not Sampled Not Detected 

T-8-1 288 66 Not Sampled 15 HA-5A 521 133 Not Sampled 4.8 
T-13-1 170 81 79 Not Detected HA-5C 302 118 4.76 3.4 
T-13-2 567 68 Not Sampled 8.3 HA-13B 1 Not Detected Not Detected Not Detected 

T-18 380 2 Not Sampled Not Detected HA-13C Not Detected Not Detected Not Detected Not Detected 

T-12-1 317 136 Not Sampled 3.3 HA-10B Not Detected Not Detected Not Detected Not Detected 

T-60-3 3.2 30 0.62 Not Detected 

T-8-3 141 39 Not Sampled 11 HA-9C 278 Not Detected Not Detected Not Detected 

T-12-4 537 167 11 6.5 
T-19-4 142 6.5 Not Sampled 3.3 T-2 1.8 Not Detected Not Sampled Not Detected 

T-32-4 11.8 Not Detected Not Sampled Not Detected 

T-54-3 479 49 Not Sampled 45 
HA-5B 544 112 6.01 4.7 
T-60-1 Not Detected 35 Not Detected Not Detected 

HA-9A 1.8 Not Detected 1.49 Not Detected 

HA-10A 1.2 Not Detected 0.64 Not Detected 

Regulatory Standards SW-05 25 Sed-1 3.68 
Chlo ro ­ 1,4 - SW-04 31.3 Sed-2A 48.8 

Arsenic benzene Dio xane Benzene SW-06 69.2 Sed-3 11 
ACL None 110 µg/L None 340 µg/L SW-03 35.9 Sed-4 73 
AG QS 10 µg/l 100 µg/L 3 µg/L 5 µg/L SW-02A 36.7 

SW-01 4.4 
SW-07 33.8 

Surface Water Se dime nt 
Arse nic (µg/L) Arse nic (mg/kg) 

Table 7a.  Inside Slurry Wall and be ne ath Cap Table 7b.  Outside Slurry Wall 

Ove rburde n We lls Ove rburde n We lls 

Be drock We lls 

All concentrations are in µg/l (part per billion) except for 
sediment.  Red, bolded numbers exceed AGQS.  Yellow 
highlighted cells exceed the 1983 ACL.  There were no 
ACLs assigned for arsenic, 1,4-dioxane, surface water 
arsenic or sediment arsenic. 

Be drock We lls 

Guide to Tables 7a and 7b 

Lyle Ree d Brook 

ARSENIC: 
Table 7 shows that the predominant contaminant at the Site is arsenic.  Arsenic is also the controlling 
contaminant at the Site with respect to cleanup time.  It has a low regulatory standard, 10 µg/L for both 
the AGQS and MCL, and exceeds that standard by more than 5,000%.  Examining its concentrations 
and trends (Figure 4, below) it is evident that it will be the last contaminant to attain concentrations 
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protective of human health and the environment. 

Arsenic was not an initial contaminant at the Site, does not have an ACL, and may be the result of 
reductive processes occurring in the groundwater.  Arsenic significantly exceeds regulatory standards 
(AGQS and MCLs of 10 ppb) in numerous wells, but especially in those wells within the slurry wall 
where infiltrating, oxygenated recharge water cannot permeate.  This is borne out in Table 7 where all 
wells inside the slurry wall exceed the AGQS, yet in groundwater outside the slurry wall only 3 of 10 
wells in the overburden groundwater and 3 of 6 wells in bedrock groundwater exceed the AGQS.  All 
wells outside the slurry wall that exceed the AGQS for arsenic immediately abut the slurry wall and are 
generally near wells inside the slurry wall with high concentrations of arsenic, except well HA-9C, and 
are perhaps also affected by the redox conditions present under the cap.  

Well HA-9C is very likely affected by groundwater from the Four Hills Landfill as it lies hydraulically 
down-gradient from the landfill. Arsenic and other redox-sensitive metals such as iron and manganese 
may be affected by groundwater flowing from the 200+ acre Four Hills Landfill.  This landfill affects 
ground water near the Site by allowing for a higher elevation of groundwater beneath the landfill than 
the local gradient.  This causes groundwater to flow radially from the landfill.  A stream that enters Lyle 
Reed Brook in the vicinity of SW-6 is stained with iron oxyhydroxides and appears to be impacted by 
landfill leachate. 

The theory of reductive mobilization of arsenic is supported by an examination of maximum 
concentrations for arsenic in wells monitored since 2004 as shown in Figure 4.  In wells outside of the 
slurry wall and greater than 100 meters down-gradient of the wall, no wells out of 8 wells (excluding 
one of the background wells), exceed the AGQS of 10 µg/L.  However, the maximum concentrations of 
arsenic found at the Site are in wells that are either in or close to the slurry wall. 

Figure 4.  Maximum concentration of groundwater arsenic (2004 – 2013). 

0 

0.2 

0.4 

0.6 

0.8 

1 

2004 2009 2012 2013 

Arsenic, Maximum Concentrations (mg/l) 

Interior, Overburden Interior, Bedrock 
Exterior, Overburden Exterior, Bedrock 
AGQS 
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Figure 4 shows a remarkable consistency and slight downward trend.  Any estimate of when arsenic will 
attain concentrations protective of human health and the environment is not credible at this time.  Since 
it is likely that the arsenic concentrations are affected by the geochemical conditions that result from the 
cap and organic material, arsenic is unlikely to attain the AGQS of 10 µg/L until the cap is removed and 
the organic materials exhausted. 

The arsenic surface water concentrations are elevated.  Near the Site they range from 25 to 36 µg/L but 
at a discharge pipe that appears to originate near the Four Hills Landfill the concentration is 69 µg/L. 
These values most likely entrained some floc, surface particulates from the sediment, during sampling 
and do not represent true water concentrations.  

Arsenic is the only contaminant that may pose a risk to the environment via sediment and surface water. 
There are no established regulatory criteria for Arsenic at the Site in either surface water or sediment but 
the National Oceanic and Atmospheric Administration has established guidelines to assess sediment. 
These are called Threshold Effects Criteria (TEC) and Probable Effects Criteria (PEC).  The sediment 
results at the background location Sed-1 (3.68 mg/kg) are within TEC (9.8 mg/kg) and PEC (33 mg/kg) 
guidelines for arsenic.23 Once groundwater from the Site discharges to Lyle Reed Brook, just north and 
west of the Site, the brook exceeds TECs and PECs for arsenic until it reaches the Nashua River.  At the 
primary location where the effects of groundwater discharging to surface water are assumed to be the 
greatest, SED-2A, the concentration is 48.8 mg/kg and declines at the next down-stream station SED-3, 
11 mg/kg.  There is no sediment monitoring point at SW-6, down-stream of SED-3, but from the 
appearance of orange-stained sediments it is assumed that significant concentrations of iron and arsenic 
exist.  Further down-stream of SW-6, SED-4, has significant concentrations of arsenic (66 and 73 
mg/kg).  Because this value exceeds the area believed to be most impacted by Site groundwater, the 
intervening cleaner sampling points along Lyle Reed Brook, and the obvious impact of the Four Hills 
Landfill at SW-6, it is assumed that high arsenic values downstream of SW-6 are due to that Landfill 
rather than the Site. The State of New Hampshire examined biota in Lyle Reed Brook and determined 
that the arsenic did not adversely affect aquatic life.24 No other monitored contaminant poses a risk or 
exceeds any regulatory standard in either surface water or sediment. 

CHLOROBENZENE: 
Table 7 shows that chlorobenzene exceeds the ACL (110 µg/L) and AGQS (100 µg/L) in five locations 
at the Site in 2013: inside the slurry wall at well T-12, in both overburden (T-12-1) and bedrock (T-12­
2), and just outside the slurry wall at well HA-5 in two overburden and one bedrock intervals. Figure 3 
shows the location of both multi-level wells located on the northeast portion of the slurry wall. The 
proximity of these two wells, shown on Figure 3, may contribute to the similar concentrations.  Well T­
24-1, located in the center of the slurry wall and cap area, was not sampled in 2013 and is not in the 
current sampling program, but it has been the most contaminated well at the Site with respect to organic 
contaminants and in 2012 had a chlorobenzene concentration of 498 µg/L.  Because this well lies up-
gradient of wells T-12 and HA-5, it may serve as a source. Figure 5 shows the slightly increasing trend 
of maximum concentrations found at the Site, excluding well T-24. 

23 NOAA, Screening Quick Reference Tables at: http://response.restoration.noaa.gov/sites/default/files/SQuiRTs.pdf ,
 
accessed on August 28, 2014.

24 NHDES 2004.
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Figure 5. Maximum concentration of groundwater Chlorobenzene (2004 – 2013). 

BENZENE AND 1,4-DIOXANE: 
Other contaminants shown in Table 7 include; 1,4-Dioxane and Benzene.  1,4-Dioxane has only been 
considered at this and other sites recently.  It has only been sampled since 2009, and, as shown in Table 
7 and Figure 6, significantly exceeds the AGQS of 3 ppb in only overburden wells inside the slurry wall 
that are northeast and very close to the wall at HA-5. 

Figure 6. Maximum concentration of groundwater 1,4-Dioxane (2009 – 2013). 

Outside of the slurry wall 1,4-Dioxane exceeds the AGQS of 3 µg/L in only one of six overburden wells 
and one of four bedrock wells, with both of those concentrations being the respective “maximum” 
shown in Figure 6.  The only overburden and bedrock wells outside the slurry wall that exceed the 
AGQS are the HA-5 multi-level monitoring point. 
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Benzene also has concentrations that exceed the AGQS of 5 µg/L but in this instance are well below the 
ACL of 340 µg/L within the slurry wall.  Table 7 shows that Benzene only exceeds AGQS and MCLs in 
wells inside the slurry wall with the exception of well T-54-3 which is immediately adjacent to the 
southern edge of the slurry wall.  Figure 7 compares the maximum concentrations. 

Figure 7.  Maximum concentration of groundwater Benzene (2004 – 2013). 

Table 7 also shows that the highest concentrations of benzene at the Site are near the down gradient edge 
of the cap and slurry wall.  It should be noted that well T-24, located in the middle of the cap and slurry 
wall has the highest concentrations at the Site, but is not part of the current sampling program due to 
damage making the well inaccessible. 

Conclusion 
Table 7 shows that the most highly contaminated wells at the Site are within the slurry wall and cap area 
or are very near the down-gradient edge and just outside of the cap and slurry wall.  The containment 
remedy components, the slurry wall and low-permeability cap, continue to prevent migration of 
significant concentrations of contaminants at the Site.  Additional groundwater, surface water and 
sediment samples, coupled with the collection and assessment of common water quality parameters 
(e.g., pH, EH, DO) is necessary to understand contaminant migration from the Site.  In particular, the 
analysis of this data will better characterize arsenic origin, transport, and fate. 
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0-13-050 

ORDINANCE 

AMENDING THE ZONING ORDINANCE BY ESTABLISHING A 
GROUNDWATER MANAGEMENT ZONE OVERLAY DISTRICT TO INCLUDE THE 

GROUNDWATER MANAGEMENT ZONES FOR FOUR HILLS LANDFILL 
AND THE GILSON ROAD SITE 

CITY OF NASHUA 

In the Year Two Thousand and Thirteen 

The City of Nashua ordains 

I. That Part II "General Legislation", Chapter 190 "Land Use", Part 2 "Zoning Districts 
and Supplemental Use Regulations", of the Nashua Revised Ordinances, as amended, 
be and hereby is further amended as follows: 

I. In Article II "Generally", Section 190-11 "Establishment of Districts", Table 11-1 
"Zoning Districts", add the following new entry: 

Full Name 

Four Hills Landfill Groundwater 
Management Zone 

Class Short Name 

Overlay FHL-GMZ 

2. In Article II "Generally", Section 190-11 "Establishment of Districts", Section 190-
12 "Zoning Map", add the boundaries of the FHL-GMZ, as shown on the map 
entitled "Current and Proposed Land Use, Groundwater Overlay District Four Hills 
Landfill and Gilson Road Superfund Site," dated July 2013, according to Section 190-
12, A and B. 
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3. In Article IV "Overlay Districts", add the following new section: 

"§ 190-24A. Four Hills Landfill Groundwater Management Zone. 

Purpose: On April 5, 2011, the New Hampshire Department of Environmental Service 
(NH-DES) issued Groundwater Management and Release Detection Permit No. GWP­
198403099-N-004 to the City ofNashuafor the Four Hills Landfill (Permit). One ofthe 
conditions of the Permit was for the City to collect data for a final definition of the off­
site Groundwater Management Zone (GMZ). A GMZ is an area within which 
groundwater use must be controlled and/or monitored due to the potential presence of 
groundwater contaminants that exceed the State's Ambient Groundwater Quality 
Standards (AGQS). On June 10, 2013 the City submitted its technical justification for the 
boundary of the proposed off-site GMZ. The boundary was determined by analysis of 
groundwater flow in the areas surrounding the Four Hills Landfill. The NH-DES 
approved the off-site GMZ boundary delineation proposed by the City on June 24, 2013. 

NH RSA 485-C:6-b and regulations thereunder require that notice ofa GMZ be recorded 
in the registry ofdeeds in the chain oftitle for each property included in the GMZ. As an 
alternative form of notice, the law allows for the establishment of an overlay district. 
Due to the number ofparcels affected by the GMZ, the City in consultation with the NH­
DES determined that it was more efficient to establish a Four Hills Landfill Ground 
Management Zone Overlay District in lieu of recording notice in the chain of title for 
each property located within the GMZ. The Overlay District also includes properties in 
the GMZ ofthe Gilson Road Superfund Site which is administered by NH-DES. 

It is the purpose and intent of this section to establish an overlay district to protect the 
public health and the well-being of the City by restricting groundwater use to meet the 
requirements of New Hampshire's Groundwater Protection Act and the rules 
promulgated thereunder. The groundwater quality is being monitored under the Permit. 

A. Authority. 

The Four Hills Landfill Groundwater Management Zone Overlay District (FHL-GMZ) is 
established in consultation with the New Hampshire Department of Environmental 
Services (NH-DES) and pursuant to NH RSA 47:17, XV "Bylaws and Ordinances, 
Miscellaneous," NH RSA 485-C, "Groundwater Protection Act," and the regulations 
promulgated thereunder including but not limited to Env-Or 607.02 and 607.06, and the 
Groundwater Management and Release Detection Permit No. GWP-198403099-N-004 
issued April 5, 2011 to the City ofNashua by the NH-DES (Permit). 

B. Four Hills Landfill Groundwater Management Zone Overlay District established. 

The Four Hills Landfill Groundwater Management Zone Overlay District is hereby 
established as an overlay district and shall be superimposed on the other districts 
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established by the zoning ordinances. The requirements for this FHL-GMZ shall be in 
addition to, rather than in place of, the requirements of such other districts. 

C. 	 Boundaries. 

(1) The FHL-GMZ is herein established to include all lands within the City of 
Nashua lying in and between the Four Hills Landfill and in a westerly direction, 
the easterly bank of the Nashua River; in a northern direction the Trestle Brook 
and following northwesterly along the Trestle Brook to the easterly bank of the 
Nashua River; and in a southern/southwesterly direction the southern boundary of 
the Gilson Road Superfund site extending westerly to the easterly bank of the 
Nashua River. The map entitled "Current and Proposed Land Use, Groundwater 
Overlay District Four Hills Landfill and Gilson Road Superfund Site," dated July 
20 13, and prepared by the City shall delineate the boundaries of the overlay 
district. The FHL-GMZ shall extend to any newly-created lot or map numbers 
created as a result of a subdivision within the defined area. This map as may be 
amended is hereby declared to be a part of this article. 

(2) The 	boundary of the FHL-GMZ shall be reviewed no less frequently than as 
required by the Permit or the NH-DES. Subsequent to such review, lots may be 
removed from or added to the FHL-GMZ after consultation with the NH-DES. 

(3) When the boundary of the FHL-GMZ is in dispute by any owner or abutter affected 
by said boundary, the City shall engage, at the owner or abutter's sole expense, a 
professional geologist or hydro-geologist to determine more accurately the precise 
boundary of the FHL-GMZ. The City shall consult with and receive approval from 
the NH-DES prior to any modification of the boundary of the FHL-GMZ. 

D. 	 Prohibited Uses. 

In the FHL-GMZ any and all extraction and use of groundwater by any means and for 
any purpose whatsoever is prohibited unless the City and the NH-DES grant specific 
prior approval. No wells of any nature shall be dug, installed or otherwise created 
within the FHL-GMZ without prior approval from the City and the NH-DES. No 
groundwater shall be drawn or pumped by any means or for any use from within the 
FHL-GMZ without prior approval of the City and the NH-DES, unless it is for the 
specific and sole purpose of pumping groundwater out of a sump to keep a basement 
from flooding. No disturbance of wetlands within the FHL-GMZ shall be permitted 
without the prior approval of all authorities having jurisdiction, including but not 
limited to the City and the NH-DES. 

E. 	 Administration. 

The provisions of the FHL-GMZ shall be administered by the Health Officer and the 
Department of Public Works. 
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Notice of any variances given from the provisions ofthe FHL-GMZ shall be 
forwarded to the NH-DES. 

F. Enforcement. 

The Health Officer be responsible for enforcement of the provision of the FHL-GMZ 
and may pursue all legal and equitable remedies to ensure compliance with this 
ordinance. 

G. Effective Date. 

This ordinance shall become effective upon passage. 

The FHL-GMZ shall remain in effect until such time as the Ambient Groundwater 
Quality Standards (AGQS) are restored within the GMZ and the NH-DES approves 
release of the overlay prohibitions. 

II That Part II "General Legislation", Chapter 190 "Land Use", Part 8 "Definitions and 
Submittal Requirements", Article XLII "Definitions", Section 190-264 be amended by adding 
the following new definition in the appropriate alphabetical order: 

"GROUNDWATER- means "groundwater" as defined in RSA 485-C:2,VIII, namely 
"subsurface water that occurs beneath the water table in soils and geologic formations". 
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Figure Narrative 
This fi gure depicts the e x1 st1n g land use -Nithin 
and adjacen t to the proposed zoning area. 
This map also portrays topography principal 
man-made feature s. and property lines . as 
required by the C1ty of Nashua Zoning 
Ordinance 190-276 (C) The pattern of 
development is not nntic1paled to be 
in fl uenced by the adop1Jon of the proposed 
zoning area. therefore this 1s 1ntended to 
meet the requirements of (D). as 
well 

The zoning change is reques ted by the City of 
Nashua and has b€en submitted to the Board 
of Alderm an in August 2013. 

The zoning overlay data and land use 
information was provided in the form of GIS 
shapefiles by the City of Nashua's GIS 
Department. Refer to the Ctty of Nashua, NH 
Zoning Map and Land Use Code for add1tional 
details 
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Figure Narrative 
This f1gure depicts the existing !and use within 
and adjacent to the proposed zoning area. 
Thts map also portrays topography. principal 
man·made features. and property lines. as 
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Ordtnance 190-276 (C) The pattem of 
development is not anticipated to be 
influenced by the adoption of the proposed 

area_ therefore this map is intended to, 
meet requirements of 190-276 (0), as 
well 

The zoning change is requested by the City of 
Nashua and has been submitted to the Board 
of Alderman in August 2013 

Tha zontng overlay data and !and use, 
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Figure Narrative 
This figure depicts the !and use 'Nithin 
and adjacent to the zonmg area 
This map also portrays topography. principal 
man-made features and property lines. as 
required by the of Nashua Zoning 
Ordinance 190~276 The of 
dEtvelopment is not 
inftuenced by the adopt:Jon 
zoning area: therefore th1s 
meet the reqwrements ol 
well 

The zoning change is by the C1ty of 
Nashua and has been to the Board 
of Alderman 1n August 2013 

The zoning overlay data and land use 
information was prov1ded in the form of GIS 
shapefiles by the Cjty of Nashua's GIS 
Department Refer to the City of Nashua_ NH 
Zoning Map and Land Use Code for additional 
dBtai!s 
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Figure Narrative 
This figure depicts the extsttng land use within 
and adjacen t to the proposed zonmg area 
This map also portrays topography. princ ipal 
men--made features. and property lines. as 
required by the City of Nashua Zoning 
Ordinance 190-276 (C). The pattern of 
development is not ant•cipated to be 
in fluenced by the adoption of the proposed 
zoning area: there fore this map rs In tended to 
meet the requirements of 190~276 (D) as 
well . 

The zoning change is requested by thE City of 
Nashua and has been submitted to the Board 
of Aldermen in August 2013. 

The zoning overlay data and !and use 
information was prov ided in the tonn of GIS 
shapefiles by the City of Nashua's GI S 
Department. Refer to the City of Nashua. NH 
Zoning Map and Land Use Code for additional 
details. 
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ORDINANCE 0-13-050 
MAYORAmend the Zoning Ordinance by 

establishing the Four Hills 
Landfill Groundwater 
Management Zone Overlay 
District 

IN THE BOARD OF ALDERMEN 

1sT READING AUGUST 13, 2013
--------------~-------

Referred to: 

PLANNING AND ECONOMIC DEVELOPMENT 

COMMITTEE, NASHUA CITY PLANNING BOARD 

AND PUBLIC HEARING ON TUESDAY,
OCTOBER 1, 2013 AT 7:00 PM IN ALDERMANIC
2nd Reading OCTOBER 22, 2013 CHAMBER 

3'd Reading-----------------­

4
1
h Reading-----------------­

Other Action------------------­

Passed ---~0-=-CT""'O"-"B=E=R:..--=2=2-L,_,2,._,0"-'1,_,3'--------­

Indefinitely Postponed __________ 

Vetoed:----------------­

Veto Sustained: _____________ 

Veto Overridden: __________ 

Attest: ---------------:::-::--=­
City Clerk 

President 
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