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List of Common Abbreviations
Units of Measurement

ug
mg
kg
L
ppb
ppm

micrograms
milligrams
kilograms
liter
parts per billion
parts per million

Analytical Parameters and Chemical Compounds

ETPH
PAHs
PCBs
PCE
SPLP
SVOCs
TCLP
TCE
TPH
VOCs

extractable total petroleum hydrocarbons
polycyclic aromatic hydrocarbons
polychlorinated biphenyls
tetrachloroethylene
synthetic precipitate leaching procedure
semivolatile organic compounds
toxicity characteristic leaching procedure
trichloroethylene
total petroleum hydrocarbons
volatile organic compounds

Regulatory Abbreviations

CFR
DEC
DEEP1
ECAF
GWPC
I/C
PMC
RCRA
RCSA
Res
RSRs
TSCA
SWPC
USEPA
USGS
VC

Code of Federal Regulations
direct exposure criteria
Department of Energy and Environmental Protection
Environmental Condition Assessment Form
groundwater protection criteria
industrial/commercial
pollutant mobility criteria
Resource Conservation and Recovery Act
Regulations of Connecticut State Agencies
residential
Remediation Standard Regulations
Toxic Substances Control Act
surface water protection criteria
United States Environmental Protection Agency
United States Geological Survey
volatilization criteria

Other

AOC
AST
COC
QA/QC
UST

area of concern
aboveground storage tank
constituent of concern
quality assurance/quality control
underground storage tank

1

In portions of this report we refer to the Connecticut Department of Energy and Environmental Protection
(DEEP). The Connecticut Department of Environmental Protection (CTDEP) was re-named the Department of
Energy and Environmental Protection (DEEP) in July 2011. For convenience and consistency, we refer to the
agency as the DEEP throughout this report, including the timeframe prior to July 2011.
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1 Introduction
Fuss & O’Neill prepared this Remedial Action Plan (RAP) on behalf of the Town of Windsor and the
Connecticut Department of Energy and Environmental Protection (DEEP) for the Windsor Bloomfield
Landfill, located at 500 Huckleberry Road in Windsor, Connecticut. The RAP was prepared in part in
response to Section II(D)(4) of Stewardship Permit No. DEP/HWM/CS-164-014. The Town entered
into the Stewardship Permit in 2010 to fulfill requirements with both the Connecticut Solid Waste
Management Regulations and the Connecticut Hazardous Waste Management Regulations.
The RAP was prepared to achieve compliance with the milestone required for corrective action (CA)
under the Resource Conservation and Recovery Act (RCRA) known as Corrective Action Remedy
Decision, CA 400. The Remedy Decision (CA 400) is defined as when the State or Environmental
Protection Agency (EPA) approves a remedy designed to meet corrective action long-term goals. In
most cases this is achieved when the final remedial action plan has been public noticed.

1.1

Regulatory Context

Groundwater monitoring was initiated at the Windsor-Bloomfield Landfill site in 1984 to monitor a
closed metal hydroxide sludge cell. The closed cell contains an EPA-listed hazardous waste (EPA Waste
Code No F006) in an area of approximately 0.1 acre. The cell is regulated as a treatment, storage, and
disposal (TSD) facility under RCRA. Metal hydroxide sludge was disposed of in the cell between March
1975 and March 1982 at the direction of DEEP. The cell was certified closed in November 1985.
The monitoring program progressed from detection monitoring to assessment monitoring in 1986 due
to a statistically significant increase in total organic halides (TOX) concentrations. The increase in TOX
was attributed to impacts from the solid waste landfill and not the metal hydroxide cells. A Consent
Order HM-450 was issued by DEEP August 22, 1987. Following a series of assessment reports a
second DEEP Consent Order (HM-576) was issued on January 30, 1990. Subsequent groundwater
monitoring programs for various monitoring wells, surface water, and leachate seeps have been
established to satisfy both RCRA and DEEP bureau requirements.
DEEP issued A Post Closure Stewardship Permit (Permit) No. DEP/HWM/CS-164-014 to the Town
on September 18, 2010 (Appendix A). The Permit outlines post closure care responsibilities at the
landfill, requires RCRA Corrective Action, and is a mechanism for financial assurance. The authorized
Permit Activities and major deliverables associated with those activities include the following:
Permit Section
A – Solid Waste Closure Requirements

Deliverable
Closure Plan

B – Post Closure Requirements

Post Closure Plan

C – Water Quality Monitoring
Requirements

Water Quality
Monitoring Plan

Deliverable Description
For Municipal Solid Waste Disposal
Area
Care of Metal Hydroxide Sludge Cell
Area
Surface and Groundwater
Monitoring
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D - Corrective Action Requirements

Remedial Options
Assessment/
Remedial Action
Plan
Cost Estimate

E – Financial Responsibility

1.2

Evaluate feasibility and
environmental impacts of Areas of
Concern (AOC) and an ecological
risk assessment
Estimate for performing landfill
closure, landfill post-closure,
environmental investigation and
remediation (if necessary) at other
areas of concern.

Landfill Closure Regulations

The landfill Final Closure Plan was prepared to address the requirements outlined in Section 22a-209-13
of the Regulations of Connecticut State Agencies (RCSA) and the Stewardship Permit. The Stewardship
Permit was issued by DEEP on September 28, 2010.
The Stewardship Permit is the administrative mechanism for the State of Connecticut to administrate
compliance with and enforce the requirements of both the Connecticut Solid Waste Management
Regulations and the Connecticut Hazardous Waste Management Statutes, CGS Sections 22a-208(a) and
22a-449(c) which incorporates by reference Title 40 of the Code of Federal Regulations (CFR) Parts 270.41,
270.42 and 270.43. The Interim Status of the Windsor-Bloomfield Landfill under RCRA was terminated in
accordance with 40 CFR 270.73(a) upon issuance of the Stewardship Permit.

1.3

Remediation Standard
Regulations

The Connecticut Remediation Standard Regulations (RSRs) are the clean-up standards in the State of
Connecticut. They also contain procedures to evaluate whether actions (e.g., remediation or institutional
controls) will be required to address identified releases of hazardous substances. The RSRs require that
the nature and extent of release areas be fully characterized prior to making a final determination of
compliance with the RSRs. Final landfill closure is subject to achieving the regulatory objectives defined
in the Final Closure Plan. The RSR criteria will apply to the Site for AOCs not associated with final
landfill closure and are discussed in the following subsections.
RSR Criteria Overview
RSR Soil Criteria

Direct Exposure
Criteria (DEC)

Description of Criteria Objectives
DEC are applicable to soil within 15 feet of
the ground surface. Soil impacted by a release
is typically compared to the residential (Res)
DEC unless alternatives or variances are
applied. The DEC applies to PCBs that are
present at any depth below grade.

Common Alternatives to
Compliance with Baseline Criteria
Industrial/Commercial Criteria1
Inaccessible Soil2
Engineered Controls3
Incidental Sources4
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Pollutant Mobility
Criteria (PMC)

RSR Groundwater
Criteria

Surface Water
Protection Criteria
(SWPC)

Volatilization
Criteria (VC)

The PMC protect groundwater from
constituents leaching out of impacted soil
and are dependent upon the groundwater
quality classification of a site. Since the Site is
located in a GB-designated area, the GB
pollutant PMC were used. The GB criteria
apply only to soil located above the seasonal
high water table.
Description of Criteria Objectives
The SWPC ensure that surface water quality
is not impaired by the discharge of
contaminated groundwater into a surface
water body. Groundwater at the Site
discharges to an unnamed stream and the
Farmington River.
The 95 percent upper confidence limit (UCL)
of the arithmetic mean of all sample results
representative of the groundwater plume is
equal to or less than the SWPC.
Volatilization criteria protect human health
from volatile substances (i.e. VOCs) in
shallow groundwater that may migrate into
overlying buildings and apply to groundwater
within 15 feet of the ground surface or a
structure intended for human occupancy.
The residential (Res) VC apply unless a land
use restriction is recorded. Groundwater at
the Site is within 15 feet of the ground
surface.

Engineered Controls3
Incidental Sources4
SPLP Analysis5
Environmentally Isolated Soil6
Variances for fill7
Groundwater monitoring8
Common Alternatives to
Compliance with Baseline Criteria

The SWPC apply to a groundwater
plume at the point where it discharges
to a surface water body, in this
instance, an unnamed stream and the
Farmington River.

Industrial/Commercial Criteria1
Vapor mitigation systems9

Description of Common Alternatives
1. Industrial/Commercial Criteria – If a portion of the property is used exclusively for
industrial or commercial activities and an Environmental Land Use Restriction (ELUR) is
recorded to prohibit residential use of such property, the industrial/commercial criteria may be
applied. This is applicable for both DEC and VC.
2. Inaccessible Soil – The DEC do not apply if the soil is considered inaccessible and an ELUR
prohibiting disturbance of such soil is recorded. Inaccessible soil is defined follows:
o
o
o

o

More than four feet below the ground surface
More than two feet below a paved surface consisting of at least three-inches of
bituminous concrete or concrete, which two feet may include the pavement sub-base
Contaminated fill beneath a bituminous concrete or concrete surface consisting of at
least three-inches of bituminous concrete or concrete if such fill meets the following
criteria:
 Semi-volatile compounds or petroleum hydrocarbons in the fill exceeding the
DEC are normal constituents of bituminous concrete
 Metals in the fill do not exceed two times the applicable DEC
 No other compounds exceed the DEC
Beneath a building or DEEP-approved permanent structure
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3. Engineered Controls – Section 22a-133k-2(f)(2) of the RSRs provides a variance to the DEC
if a DEEP-approved engineered control is installed to physically isolate the underlying soil,
thereby minimizing the potential for contact with the soil. The RSRs also provide a variance to
the PMC if the DEEP-approved impermeable engineered control is constructed to minimize
the migration of liquids through the soil. With an engineered control in place and an ELUR
prohibiting unauthorized disturbance of the engineered control recorded, the DEC and/or the
PMC do not apply. However as stated previously, the DEC for PCBs cannot be considered
inapplicable, even if the soil is placed beneath an engineered control and subject to an ELUR.
4. Incidental Sources – The DEC and PMC do not apply to metals, petroleum hydrocarbons or
semi-volatile substances if such pollution is the result of incidental releases due to the normal
operation of motor vehicles (not including refueling or repair) or normal paving and
maintenance of a bituminous concrete surface.
5. SPLP Analysis – In order to evaluate the actual leaching potential of constituents of concern
(COCs), samples can be analyzed using the synthetic precipitate leaching procedure (SPLP) and,
for GB areas, compared to ten times the groundwater protection criteria (GWPC).
6. Environmentally Isolated Soil – Contaminated soil beneath a building can be considered
environmentally isolated if such soil is above the seasonal high water table, is not polluted with
volatile organic substances (or, if such substances are present, they have been reduced in
concentration to the maximum extent prudent), and is not a continuing source of
contamination. The PMC do not apply to environmentally isolated soils, provided an
appropriate ELUR is recorded to prohibit disturbance of the soil.
7. Groundwater Monitoring – For substances other than VOCs, Section 22a-133k-2(c)(4)(C) of
the RSRs allows an exemption from the PMC based on four consecutive quarters of
groundwater sampling under certain conditions that consider precipitation infiltration,
compliance with applicable groundwater criteria, representativeness of sampling locations, and
stability of the groundwater plume.
8.

Vapor Mitigation Systems – With notification to the DEEP, engineered systems such as
vapor barriers and sub-slab depressurization systems (SSDS) can be used to mitigate potential
VOC vapor intrusion. When such systems are in place and properly monitored and maintained,
the VC do not apply (22a-133k-3(c)(3)(B)).

2 Site Overview
2.1

Physical Description

The Windsor-Bloomfield Sanitary Landfill is located at the north end of Huckleberry Road in Windsor,
Connecticut (Figure 1). The landfill is situated on a portion of an approximately 201-acre property owned by
the Town of Windsor. The landfill property is bordered to the west by the Farmington River, to the north
by Northwest Park (Town of Windsor), eastward by residential properties and to the south by Combustion
Engineering, Inc. Two buildings exist on the site, including the landfill office/garage and a transfer station.
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The DEEP issued a permit to landfill municipal solid waste (MSW) on 65 acres at the site on February 5,
1973. However, MSW was only landfilled on 50 of the acres at the site. As shown in Figure 2, the solid waste
is permitted to be landfilled in excavated cells designated as Cells B, C, D, and a small strip of Cell A. The
Town is currently in the process of closing the landfill and applying the final cover material per the Final
Closure Plan. Final cover has been installed over the SW and NE portion of the landfill, and is currently being
installed over the NW corner of the landfill.
A closed metal hydroxide cell is located along the easternmost portion of Cell C (Figure 2). This closed cell is
approximately 0.1 acres and contains an EPA listed hazardous waste (EPA Waste Code No. F006). The cell
was certified closed on November 6, 1985.

2.2

Environmental Setting

2.2.1 Geology & Hydrogeology
The surficial geology at the landfill property is characterized by the presence of various unconsolidated
sediments, including ice-contact deposits, deltaic deposits and glacial till in distinct areas of the site.
The main aquifer at the site is composed of unconsolidated ice-contact and deltaic deposits consisting
largely of interlayered sand with lesser amounts of silt and occasional gravelly and/or clayey horizons. Due
to the landfill excavation and the mechanism by which the sediments were deposited, the clay-rich layers are
discontinuous in many areas over the site.
Throughout the site, the unconsolidated sandy aquifer is bounded from below by glacial till. The upper
surface of the till has a “U” shaped depression that is oriented north/south beneath the landfill. Surface
exposures of the till are visible in two drumlins, one located northwest of the site, and another located
southwest of the landfill along the banks of the Farmington River. The depth to the upper surface of the
basal till varies from 0 to 102 feet below the landfill property. Geophysical investigations indicated that the
till is continuous throughout the site, with thicknesses ranging from 10 to 80 feet. This till lies directly over
bedrock.
Groundwater flow patterns at the Windsor-Bloomfield Landfill have been extensively mapped based on
quarterly groundwater level measurements. Groundwater flow is primarily to the northwest, although local
variations in flow direction are apparent. Groundwater flow patterns in the vicinity of the landfill are
illustrated in the representative quarterly groundwater mapping shown on Figure 2.
Groundwater that flows from the landfill eventually discharges into the adjacent wetlands and an unnamed
stream system, which discharges to the Farmington River that is located to the west/northwest.
Groundwater seeps and springs are prevalent along the banks of the Farmington River and the adjacent
unnamed stream at the till/stratified drift interface.
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In accordance with the landfill's operating permit, solid wastes have always been deposited in the landfill at
elevations above the groundwater table. By design, solid wastes have been placed a minimum of six feet
above the prevailing groundwater table.

2.2.2 Water Quality Classifications
The groundwater underlying the Site and the southern abutting property of Combustion Engineering is
classified as “GB”. Groundwater designated as GB is within a historically highly urbanized area or an
area of intense industrial activity and where public water supply service is available. Such groundwater
may not be suitable for human consumption without treatment due to waste discharges, spills or leaks of
chemicals or land use impacts (CT ECO, 2019).
Leachate-impacted groundwater ultimately discharges to an approximate two-acre wetland and a small
unnamed stream down-gradient of the landfill. Surface water quality has been monitored at four
locations in the unnamed stream (Class A) and Farmington River (Class B) on a quarterly basis for more
than 15 years. These surface water classifications are described by the DEEP as follows:
“A”:

Known or presumed to meet Water Quality Criteria that support the following designated
uses:





“B”:

Potential drinking water supply;
Fish and wildlife habitat;
Recreational use; and
Agricultural and industrial supply and other legitimate uses including navigation.

Designated uses of such inland surface waters are for recreational use, fish and wildlife
habitat, agricultural and industrial supply and other legitimate uses including navigation
(CTDEP, 2011).

2.2.3 Potential Receptors
An assessment was conducted to evaluate whether sensitive human health or ecological receptors are
present at or directly downgradient of the Site. The results of this evaluation are presented below:


Wetlands – The existing wetlands were delineated in 2003 by New England Environmental
Services. Additional wetland areas down-gradient of the Landfill were delineated by Fuss &
O’Neill in 2011. The wetland complex is part of a tributary to the Farmington River. The
primary hydrologic input to the system is groundwater. The wetlands also receive seasonal
inputs associated with surface water runoff and occasional flooding of the Farmington River.
The wetlands are located in the Farmington River local watershed basin (Basin No. 4300-0005+L5)(F&O BERA, 2014).



Endangered Species & Ecological Receptors - Fuss & O’Neill performed a Baseline
Ecological Risk Assessment in 2014. As part of this effort, a DEEP Natural Diversity Database
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(NDDB) mapping review occurred to determine if any endangered, threatened or special
concern species have been observed on or in the vicinity of the Site. The Site was determined to
be located within one-half mile of a NDDB area. The existing wetland is within the limits of a
DEEP “State and Federal Listed Species and Natural Communities” area. As a result, an
NDDB Review Request Form was submitted to the DEEP. In their response dated March 14,
2007, DEEP cited four state-listed species that occur either within the boundary of the
impacted wetland area or just north at Northwest Park in Windsor:
Scientific Name

Common Name

State Protection
Status

cursed crowfoot

special concern

eastern box turtle
Pine Barrens tiger beetle
(also big sand tiger beetle)
American kestrel

special concern
special concern

Plants
Ranunculus sceleratus

Animals
Terrapin carolina carolina
Cicindela formosa generosa
Falco spaverius

threatened

These species were not identified at the Site during field inspections by ecological risk staff
completed for the Baseline Ecological Risk Assessment (F&O BERA, 2014).


Surface Waters – The nearest surface water body is the Farmington River, located adjacent to
the Site to the west. (Figure 2)



Aquifer Protection Areas – No aquifer protection areas were identified within a 0.5-mile
radius of the Site (CTECO, 2019).



Public Water Supply Wells – The Atlas of Public Water Supply Sources and Drainage Basins
of Connecticut (CTDEEP, 1982) shows no public water supply wells within 0.5-mile radius of
the Site.

3 Previous Documents
Documents prepared by Fuss & O’Neill that address each of the five Stewardship Permit Sections A – F
at the Site are listed below along with a brief description of the contents and status.
Permit Section

A – Solid Waste
Closure Requirements

Document Title and Status




Final Closure Plan, July 2018
Response to CT DEEP Comments, August 2018
DEEP accepts Response to Comments and instructs Town to proceed with finalizing
and submitting the Closure Plan, July 2019
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Permit Section

B – Post Closure
Requirements
C – Water Quality
Monitoring
Requirements

Document Title and Status


The metal hydroxide sludge cell was certified closed by DEEP November 1985.


Revised Water Quality Monitoring Plan, May 2011

A revised water quality monitoring plan was submitted to DEEP May 27, 2011.
Written approval from DEEP on the plan have not been received.





D - Corrective Action
Requirements

Metal Hydroxide Sludge Cell Closure Plan, Revised May 26, 1999

Environmental Condition Assessment Form, August 27, 2003
Work Plan for Ecological Risk Assessment, August 24, 2011
Baseline Ecological Risk Assessment, September 24, 2012
Baseline Ecological Risk Assessment, January 6, 2014

An Environmental Condition Assessment Form was required to be submitted to
DEEP in 2003 as an obligation of the adoption of Corrective Action at RCRA land
disposal facilities (RCSA 22a-4499(c)-105(h). The ECAF identified nine (9) Areas
of Concern (AOCs) as further described in Section 3.1 (Appendix B).
A Baseline Ecological Risk Assessment (BERA) was performed 2011/2012. The
BERA was revised in 2014 to address department comments and updated to
include the results of benthic invertebrate sampling and additional laboratory
analysis. Follow up comments from the department or an approval have not yet
been received.


E – Financial
Responsibility

3.1

Financial Assurance Demonstration Letters, Annual

Closure and Post Closure Cost Estimates are prepared for the Town of Windsor
annually. Separate letters are required by State regulations to cover both the
Subtitle C Hazardous Waste Cell and Subtitle D (municipal solid waste and bulky
waste) portions of the landfill. The Town submits the closure cost estimates
annually to DEEP.

Areas of Concern

Fuss & O’Neill reviewed the AOC table identified in the 2003 ECAF filing and added a tenth AOC to
the Site list. The AOCs are based on review of the types of activities or processes conducted at the
facility and the chemicals used or stored (Figure 2). These include:
AOC No.
1
2
3
4
5
6

AOC Description
Municipal Solid Waste Landfill (includes cells A, B, C, D) and close metal hydroxide
sludge cell
Transfer Station/Recycling Area
Former 2,000-gallon gasoline UST
Former 3,000-gallon diesel fuel UST
Former 1,000-gallon fuel oil UST
Former (2) 275-gallon waste oil USTs
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7
8
9
10

3.2

Former Dry Well and Abandoned Oil/Water Separator
Area of tornado debris
Maintenance Garage/Existing ASTS & Petroleum Storage
Abandoned Septic Leaching Field

Overview of AOC Conditions and
Conceptual Site Model

3.2.1 AOC 1 – Municipal Solid Waste
Landfill and Closed Metal
Hydroxide Sludge Cell
The landfill and each of the cells are primary sources of potential release and therefore the whole landfill
is considered a single source area. As the landfill was a permitted activity, soils have not been
investigated; however wetland soil, bulk sediment, surface water samples have been collected from areas
downgradient of the landfill for evaluation purposes. Groundwater has been evaluated through
installation and sampling of groundwater monitoring wells. The landfill received DEEP approval for
both the RCRA Environmental Indicator for Groundwater Under Control (CA 750) in 1997 and the RCRA
Environmental Indicator for Human Exposures Under Control (CA 725) in 2003 as required by regulation.
AOC 1 – Groundwater Contaminant Fate and Transport
The groundwater beneath the Windsor-Bloomfield Landfill is impacted by leachate generated by the landfill.
The concentrations of iron, manganese, chloride, alkalinity, hardness, total dissolved solids (TDS) and
volatile organic compounds (VOCs) indicate the degree of impact. The inferred extent of leachate impact
north of the landfill is based on the results of sample collection during the Zone-of-Influence Investigation in
1995, the Supplemental Off-site Investigation in 1998, and split field sampling of select wells with Harding ESE
during the January 2002 quarterly field sampling event. The impacts to groundwater quality are observed at
all wells located within and downgradient of the solid waste landfill within the Zone-of-Influence. The
lateral extent of leachate-impacted groundwater contaminant plume, based on groundwater flow directions
and groundwater quality results from 2018, is shown on Figure 3.
The inferred migration path for groundwater flow from the regulated unit to the receiving stream is shown
on Figure 2. The landfill-impacted groundwater discharges to either the Farmington River, groundwater
seeps adjacent to the river, or wetlands located north and west of the landfill. The majority of the leachateimpacted groundwater in the wetlands eventually discharges to the Farmington via a small southerly-flowing
stream. A small quantity of the leachate-impacted groundwater flows northward to a small pond and
northerly-flowing stream that discharges to the Farmington River approximately 2,400 feet from the landfill.
This northward flow extends the area of potential leachate impact to those areas downgradient of the
impacted surface waters.
Based on hydraulic gradients calculated from review of the water table contour maps and hydraulic
conductivities determined by slug test data at select monitoring wells, the time required for groundwater to
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migrate from the easternmost edge of the permitted landfill refuse area (i.e., metal hydroxide cell) to the
Farmington River is estimated to be between 1.0 and 1.7 years for the upper portion of the unconsolidated
deposits and between 1.9 and 9.6 years for the lowermost portion of the unconsolidated deposits. The
migration rates are conservative and do not account for retardation or dispersion of the leachate plume.
AOC 1 – Ecological Risk Assessment
The objectives of the BERA were to evaluate potential risks associated with exposure to sediments or
soil using the following three specific assessment endpoints:
1. Survival, growth and reproduction of the benthic invertebrate community
2. Survival, growth and reproduction of aquatic organisms
3. Sustainability of upper trophic level populations
Each of the assessment endpoints were evaluated for the five habitat areas located down gradient of the
landfill – Areas D, E, F, G and H (Figure 4). Habitat areas were determined based on homogeneity of
biological, hydrological and physiographic conditions. Areas A, B and C are outside of groundwater and
surface water influence of the landfill and were identified as areas of site-specific background. Areas D,
E, F and G are hydrologically down gradient of the landfill and may be affected by surface water or
groundwater originating from or beneath the landfill. Area H (the Farmington River) is also
hydrologically down-gradient of the landfill, but has a significant watershed area, of which the landfill is
only a small percentage.
The principal contaminants of potential concern (COPECs) identified in wetland soil/sediment and
surface water testing were metals, specifically, arsenic, barium, cadmium, chromium, iron and lead. Not
all metals were identified as COPEC in all habitat areas. Based on a weight of evidence approach, a risk
of harm to the survival growth and reproduction of benthic invertebrate communities (Assessment
Endpoint 1) was identified for Area F. Area F, which is downstream of the landfill and is hydrologically
dependent upon groundwater discharge from the landfill, exhibited a significant reduction in survival
and growth of benthic organisms through toxicity testing. Benthic community assessments were
quantitatively inconclusive. A qualitative evaluation of these assemblages of organisms indicated that the
existing conditions do not support a healthy and diverse benthic community. However, the overall
weight of evidence for the remaining downstream wetland habitat areas – Areas D, E, G, and H –
indicates that there is no risk of harm to the survival growth and reproduction of benthic invertebrate
communities.
With regard to Assessment Endpoint 2 (survival, growth and reproduction of aquatic organisms), the
weight of evidence approach indicates that there is a risk of harm associated with Areas E, F and G.
However, there is no risk of harm associated with Areas D and H for Assessment Endpoint 2. The
principal component of risk is the elevated concentrations of metals that have precipitated out from
groundwater and reduced pH. However, because Areas D and H are not affected, the risk does not
extend beyond the wetlands and seeps that receive substantial and supporting groundwater input
originating from the landfill (Areas E, F and G).
Lastly, with regard to Assessment Endpoint 3 (sustainability of upper trophic level populations), the
weight of evidence approach indicates there is a potential risk of harm to upper trophic level organisms.
\\private\dfs\ProjectData\P1993\93126\R20\Deliverables\Remedial Action Report\Remedial Action Plan DRJ070119.doc

10

However, the potential risk is not limited to the down-gradient areas, but included background locations
as well. Because this risk extends to all areas around the landfill, and there is the presence of a healthy
community of upper trophic level organisms, a qualitative assessment indicates that the relative risk is
negligible.
Overall, there are the obvious aesthetic impacts to the wetlands down-gradient of the WindsorBloomfield Landfill. These wetlands receive and are supported by groundwater discharge affected by
landfill leachate, which contains elevated concentrations of metals. These metals, dissolved in
groundwater, precipitate out of solution when exposed to air and collect on the surface of the wetland.
As a result, the elevated metal concentrations create an impairment of the benthic community in Area F
and an impairment of the aquatic community in Areas E, F and G. All three areas, receiving the majority
of impacted groundwater.
More importantly, however, is the risk characterization of Area H – the Farmington River. For both
Assessment Endpoint 1 and Assessment Endpoint 2, there is no risk of harm to benthic and aquatic
communities. This means that the risk associated with impacted groundwater that is expressed in
Wetland Areas E, F and G does not extend to the Farmington River.

3.2.2 AOC 2 – Transfer
Station/Recycling Area
The landfill began recycling glass, aluminum, tin, and tires in 1974. Recycling of clothing, waste oil, and
newspaper followed in 1982, 1984, and 1985, respectively (Figure 2). The WBLF transfer station includes
the Citizen's Drop-off Center; a covered building with concrete floors and three open sides. Materials
stored there include scrap metal, household solid waste, used oil, and oily containers. The transfer
station also includes the recycling area; used battery and paint sheds; tires, cardboard, mattress, and
universal waste roll-offs; clothing containers; and storage for propane cylinders, refrigerators, and air
conditioning units. Other materials stored on the property include bulk storage of leaf compost, asphalt,
and brush. Active operations at the transfer station/recycling area are ongoing and therefore
environmental investigation at this AOC has not yet occurred.

3.2.3 AOC 3 & 4 – Former 2,000 Gallon
Gasoline UST & Former 3,000
Gallon Diesel Fuel UST
Former 2,000-gallon gasoline UST and a former 3,000-gallon diesel UST were located southeast of the
landfill office (Figure 2). The tanks reportedly were installed circa 1973. On December 15, 1997 the
USTs were removed by Excavation Technologies, Inc (Appendix C). The tanks were cleaned and triple
rinsed by ETI staff. Five verification soil samples were collected from each excavation area and
submitted for analytical testing for total petroleum hydrocarbons by USEPA Method 418.1, VOCs by
USEPA Method 8260 with MTBE, lead by USEPA Method 7421. The results were non detect with the
exception of trace MTBE in the south side wall of the gasoline tank excavation well below baseline RSR
criteria. The USTs were reported to be observed in good condition at the time of removal with no
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defects observed. Based on the reported visual observation of the USTs at the time of removal, the
sampling results, and results non detect in groundwater samples for COCs from the downgradient well
MW-1, the AOC has been properly characterized and a release warranting remediation activities has not
occurred.

3.2.4 AOC 5 (Former UST), AOC 7
(Drywell and Abandoned
Oil/Water Separator) & AOC 10
(Abandoned Septic Leaching
Field)
The conceptual model for AOC 5, 7, and 10 are discussed in one section because these AOCs are within
approximately 20 to 30 feet from one another north of the landfill office and maintenance building
(Figure 2). The building is used to perform routine maintenance on vehicles and equipment. The
maintenance area is approximately 80 feet by 30 feet with garage bays opening to the south.
Constituents of concern include petroleum hydrocarbons, degreasers, PCBs, and metals. Release
characterizations occurred at these AOCs simultaneously through separate mobilizations as further
described below. The AOCs include:


AOC 5 was a former 1,000 gallon heating oil tank, reportedly installed circa 1973, for the
maintenance area and landfill offices. The tank was removed in 1998 with no evidence of a
release reported. Reportedly, soil samples were collected from the excavation by others with no
constituents of concern detected above baseline RSR criteria. These data were not available.



AOC 7 consists of a dug drywell previously connected to a maintenance area floor drain
through a former 1,000 gallon oil/water separator.



AOC 10 consists of an abandoned septic leaching field formerly serving the landfill office
bathroom prior to connection to sanitary sewer.

2,000 Subsurface Investigation
In August 2000 a subsurface investigation occurred in the footprint of the AOCs to assess the
environmental quality of soil prior to excavation activities associated with a sanitary sewer extension
(Appendix D). Seven soil borings were advanced to a depth of 12 feet below the ground surface within
the AOCs using a direct push rig (Figure 5). Soil was screened in each of the soil borings at two-foot
intervals for total petroleum hydrocarbon (TPH) using a PetroFlagg analyzer and for volatile organic
compounds (VOCs) with a photoionization detector (PID). One sample from each boring was
submitted for laboratory analysis of VOCs, CT ETPH, and total RCRA 8 Metals. Select samples were
also analyzed for polynuclear aromatic hydrocarbons and PCBs.
VOCs, PCBs and PAHs were not detected above the laboratory minimum detection limits. TPH was
detected above the laboratory MDLs from soil collected at every soil boring location with the exception
of B-02. One sample collected from the 0 to 2 ft depth interval (B-01) exceeded the RSR baseline
industrial/commercial Direct Exposure Criteria of 2,500 (mg/Kg). Based on the other laboratory results
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and screening data, the source for TPH in this area was an incidental surface spill of a solution
containing petroleum hydrocarbons. Arsenic was also reported present slightly above the baseline RSR
I/C DEC of 10 mg/kg. Based on the random distribution detections and absence of a suspected arsenic
source, the detection of arsenic was associated with background conditions.
2002 Sewer Construction Project
In February 2002 a construction project was undertaken to connect the office and maintenance garage
to the Metropolitan District Commission (MDC) sewer system and abandon the existing oil/water
separator and septic leaching field (AOC 10) (Appendix D). The project also included cleanout of the
maintenance garage floor drain system and installation of a new oil/water separator for the MDC
connection. Project activities included the following:












Installing and testing 925 linear feet of 12” PVC sanitary sewer extending from the end of
existing 18” PVC sanitary sewer in Lantern Way
Installing and testing 120 linear feet of 8” PVC sanitary sewer extending from the end of the
above
Installing approximately 50 linear feet of 6” PVC sanitary sewer service connection
Installing 8 sanitary sewer manholes
Installing new 1,000-gallon oil/water separator and sand-trap manhole
Cleaning and testing the existing maintenance garage floor drain piping
Connecting existing maintenance garage floor drain piping to new sand-trap manhole an
oil/water separator
Installing one gravity sewer cleanout between maintenance garage and sand trap manhole
Pumping out and abandoning the existing oil/water separator
Transporting and disposing sludge and wastewater from pumping out and power washing
existing oil/water separator
Abandoning existing septic tank and removing access manway

The above project resulted in extensive earthwork activities within the footprint of the AOCs (Figure 6).
The service connection to the landfill office was made on April 1, 2002. The existing septic tank was
abandoned by filling it with sand and removing the access manway. Since the tank was located six feet
below grade, the Town of Windsor Health Department did not require that the tank be crushed.
On March 3, 2002 a vacuum truck extracted the dirt and oil from the floor drain trench and drain pipe.
The floor drains were cleaned using power washers with water forced through the existing floor drain
pipe and collected in the existing oil/water separator and then removed with the vacuum truck. The
floor drainpipe was air tested and determined to be sound.
Previously, the garage floor drains discharged to a 1000-gallon oil/water separator (AOC 10) prior to
ultimately discharging to a drywell (AOC 4) north of the maintenance garage. A new 1000-gallon
oil/water separator was installed in 2002. Upstream of the new oil/water separator, a sand trap manhole
with a two-foot sump was installed to reduce the sediment load to the oil/water separator. The new
oil/water separator discharges to the newly installed sanitary sewer. The sludge and sediment was
removed from the abandoned oil water separator (AOC 4) and subsequently power-washed the inside.
The liquid was removed and disposed off-site at a permitted facility. The oil/water separator was then
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abandoned in place by filling it with 300-500 p.s.i. flowable fill and backfilling. The manways were
removed and disposed.
2004 Drywell Release Assessment
In 2004 a soil boring was advanced to a depth of 20 feet below the ground surface at the drywell to
further characterize the environmental quality of the subsurface (Appendix D). Soil samples were
collected continuously to approximately 20 feet. The samples were screened for VOCs. Three soil
samples were submitted for laboratory analysis of CT ETPH, VOCs, total RCRA 8 metals, PCBs and
PAHs. VOCs, PCBs, ETPH, and PAHs were not reported above laboratory detection limits. Metals
concentrations were within background concentrations. Based on laboratory results, screening readings
and visual observation, we conclude a release of petroleum and other hazardous substances had not
occurred.
AOC CSM Summary
The AOCs have been well-characterized through a series of investigations and construction activities
causing extensive disturbance of the subsurface over a period of approximately four years. Releases of
petroleum or other hazardous substances warranting remedial actions from these AOCs has not been
been observed.

3.2.5 AOC 6 – Former (2) 275-gallon
Waste Oil USTs
Two 275-gallon waste oil tanks installed in 1984 were contained within a 2,000-gallon partially below
grade concrete vault. The AOC was located west of the bulky waste cell (Figure 2). In 1995 the tanks
were removed and the concrete vault was broken up and disposed of in the concrete pile at the landfill.
The AOC was located in what is today landfill Cell D and was removed in 1995 to accommodate
construction of the cell. Since the AOC is located within what is today the landfill cell, the entire area
was disturbed as a result of cell construction activities. We conclude a release warranting further
remedial action at this AOC has not occurred.

3.2.6 AOC 8 – Area of Tornado Debris
The area of tornado debris, also referred to in some department correspondence as “Cell F”
encompasses approximately 1.5 acres. In 2003, thirty test pits were excavated in the area to assess the
type of buried material. The following bulky waste materials were identified within a silt and sand
matrix: leaves, tree stumps, metal, plastic, carpet, piping, and wooden pallets. The surface of the area
was capped with an approximate 2 feet thick sand and silt cap. The capacity of the area is estimated to
be approximately 13,000 cubic yards. The area was opened in 1979 to dispose of debris created from a
tornado that swept through the area. The cell is no longer open.
Fuss & O’Neill also advanced five soil borings within the area to characterize the environmental quality
of the sand and silt matrix. Four samples were collected from a depth of 1 foot below the top of pile
within the cap material. The fifth sample was collected from a depth of 11 feet below the top of the pile
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(Appendix D). Soil samples were screened for VOCs using a PID. Soil samples were submitted for
analysis of CT ETPH, VOCs, and total Priority Pollutant 13 metals. VOCs were not reported above
laboratory detection limits. Three of the five samples had detections of CT ETPH ranging between 220
mg/kg – 420 mg/kg. Concentrations of arsenic, chromium, copper, lead, nickel and zinc were reported
in each soil sample at concentrations generally representative of background conditions. The exception
was a single near surface sample containing lead at a concentration of 806 mg/kg, which is above the
baseline RSR Res DEC.
Based on visual observation of the soil matrix during test pit excavation/soil borings and laboratory
analytical results, the soil and silt matrix that comprise the tornado debris area is generally mildly
polluted with petroleum hydrocarbons and lead. Metals concentrations are generally within background
concentrations. However, due to the heterogeneity of the material, concentrations of petroleum
hydrocarbons and lead in select areas may exceed the baseline RSR DEC. Further discussion on this
AOC is provided in Section 4.1.4.

3.2.7 AOC 9 – Maintenance Garage,
Existing ASTs & Petroleum Storage
The maintenance garage was constructed in 1972 and is used to support landfill and transfer station
operations. The facility maintains oil storage and management areas as shown on Figure 7. There are
currently five above ground storage tanks (ASTs) including:


1,000-Gallon No. 2 Heating Oil AST: No. 2 oil is stored in a steel 1,000-gallon aboveground
storage tank (AST) and used for on-site heating purposes. The single-wall AST is located
outside just north of the office/maintenance building. A steel dike provides greater than 110%
tank capacity of integral secondary containment to the AST.



2,000-Gallon Diesel Fuel AST: Diesel is stored in a steel 2,000-gallon diesel fuel AST. The
single-wall AST is located outside and northeast of the office/maintenance building to supply
landfill equipment and service trucks. A steel dike provides greater than 110% tank capacity of
integral secondary containment to the AST.



1,000-Gallon Used oil AST: Used oil is stored in a double-walled steel 1,000-gallon AST. The
AST is located under the roofing at the south section of the citizen’s recycling center. WBLF
personnel manually transfer used oil to the AST incrementally. Used oil is off-loaded to
disposal trucks.



330-Gallon Motor Oil AST: Motor oil is stored in a steel 330-gallon AST. The single-wall AST
is located inside against the north wall of the maintenance garage. Motor oil is transferred to
landfill vehicles and equipment manually. The facility floor drains are connected to an oil water
separator (OWS) and the sanitary sewer.



500-Gallon Diesel AST: Diesel fuel is stored in a steel 500-gallon AST northeast of the
office/maintenance building. The tank is double-walled. This diesel tank was previously used
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to supply fuel to the landfill’s methane collection system generators. The system, including the
AST, is relocated periodically due to nearby operations or modifications to the methane
collection system. Fuel is off-loaded to the AST from delivery trucks, or by WBLF personnel
using the 100-gallon Auxiliary Fuel Tank mounted in a pickup truck bed.
Petroleum Storage
The facility has a designated area for the storage of 55-gallon oil drums (Figure 7). This area is inside the
maintenance building and typically houses up to two drums placed on spill pallets. Speedi-dry and other
nearby release mitigation equipment also provide active secondary containment controls in the event
that release occurs outside of the spill pallets’ containment areas. Both active (spill equipment) and
passive (spill pallets) secondary containment measures are used, in addition the facility floor drains are
connected to an OWS.
Equipment
A Toro Tub Grinder and Powerscreen Trommel 620 each contain diesel fuel and hydraulic oil
reservoirs. The Toro Tub Grinder contains 120 gallons of diesel fuel and 65 gallons of hydraulic oil.
The Powerscreen Trommel 620 contains 70 gallons of diesel fuel and 120 gallons of hydraulic oil. The
diesel fuel and hydraulic oil contained on these pieces of equipment are solely for the purpose of their
operation and are not self-propelled.
Transformer
There is one transformer located onsite. The transformer is labelled as non-PCB containing. It is
owned and maintained by Eversource Energy.
Since the above areas are part of active site operations, release determination characterizations have not
occurred. The facility is subject to the requirements of 40 CFR Section 112, the Federal Oil Pollution
Prevention Regulations, since the quantity of aboveground petroleum stored or used at the facility
exceeds 1,320 gallons. Therefore, a Spill Prevention, Control, and Countermeasure Plan (SPCC Plan) is
in place and procedures have been defined in response to spills or releases of oil or petroleum products
at the site. The SPCC plan includes weekly and monthly inspections of these areas by staff from the
Town and Fuss & O’Neill. Review of inspection records indicate that there has been no visual evidence
of releases of petroleum hydrocarbons or other hazardous substances from these areas to the
subsurface.

4 Remedial Approach
For the purposes of this RAP, it is necessary to make a distinction between “remedial technology” and
“remedial option.” Remedial technology is a specific method used to address impacted soil or
groundwater by techniques such as destruction or stabilization of pollutants. In contrast, a remedial
option in this RAP refers to a combination of technologies employed to optimize the best features of
each to meet site-specific remedial goals.
The sections below describe the remedial options that the Town proposes to achieve the long-term
corrective action goals for this site.
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4.1

General Strategy for Soil & Land
Reuse

As described in more detail in the Final Closure Plan submitted to DEEP, a Steering Committee was
appointed by the Town Council to evaluate the post closure land use for the site. In order to make an
informed decision, the committee researched similar sites, evaluated the needs of the Town and gathered
input from citizens. The result of the Landfill Steering Committee’s efforts was summarized in a Post
Closure Land Use Report prepared in early 2002. Recommended and alternate land use plans were
developed by the Landfill Steering Committee following public input provided by local stakeholders.
The Town intends to revisit the post-closure use plan prior to making a final decision on future use.
The Town Recreation Master Plan was also considered. The Steering Committee was careful in selecting
uses for the disposal area, west of Huckleberry Road, since these will be most important to the
CTDEEP Closure Plan approval process. The committee determined that other areas of the property,
east of Huckleberry Road outside of the Tornado Debris Area, could be developed for a larger variety of
potential uses and would also be of less concern to the CTDEEP Closure Plan review process.
Therefore, the Committee’s vision and recommendations for the active recreation area and the Park
Drive are less definitive than those for the proposed uses on top of the landfill.
In general, the committee determined that the best use over the closed landfill would be passive
recreation and active uses should be developed outside the footprint of the former landfill. With this
concept in mind, the following were proposed:


A compost/brush area, dog park, mountain bike area and seasonal grassland bird habitat were
proposed on the disposal area.



Off the landfill, to the west, scenic overlooks were depicted near the Farmington River.



East of Huckleberry Road, a picnic pavilion and grove, open lawn, gravel parking areas, and
an active recreation area for team sports and hard recreation were proposed.



A trail system of various types would cover much of the landfill and link the various proposed
land uses on this site with existing trail systems in Northwest Park. A Park Drive and MultiUse Trail could also link the landfill and Northwest Park properties.

After final closure has been completed, including installation of the final cover system, the Town
proposes to use select portions of the landfill for limited solid waste management purposes. These
include the following:


Leaf Composting and Brush Management - After the landfill closes, these operations will continue to
occur on the landform.



Municipal Transfer Station/Solid Waste Management – The current activities are registered under the
aforementioned CTDEEP General Permit for a Municipal Transfer Station, and will be updated and
submitted to the CTDEEP if revisions to the site plan or operations are proposed.
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Based on the intended uses described above, the remedial approach for soil above the seasonal high
water table at the non-landfill AOCs at the site should be consistent with the following objectives:


Meet the requirements of the RSRs found at RCSA 22a-133k-1 through 22a-133k-3 in
accordance with the requirements of the intended use of the property;



Mitigate short term and long-term risk to human health and the environment, both during
implementation and subsequent to remedial measures.

The approach toward achieving these goals for soil is described below.

4.1.1 AOC 1 – Municipal Solid Waste
Landfill and Closed Metal
Hydroxide Sludge Cell
An earthen cover system was identified as the most appropriate technology for closure of the landfill. A
geomembrane cap was not selected because it is anticipated to exacerbate the existing anaerobic
conditions beneath the landfill, including the mobilization of iron. The rationale for selection of an
earthen cover system is discussed in greater detail in the Final Closure Plan. The system will incorporate
concepts of an evapotranspiration (ET) cover system within a conventional earthen cover system to
enhance its performance by decreasing the rate of infiltration.
ET cover systems use vegetative support layers that are amended to maximize evaporation of pore water
and promote a vigorous stand of vegetation that has been selected to maximize transpiration. By
maximizing evaporation and transpiration, in addition to grading the landform to maximize runoff, these
caps minimize infiltration. Therefore, a modified ET cover system consisting of a conventional earthen
cover system with an enhanced vegetative support layer is proposed to reduce anaerobic conditions
caused by an impermeable geomembrane liner or equivalent ET cover system.
The proposed final grades depicted on Figure 8 reflect the placement of a minimum of 24" of acceptable
cover material over landfilled material. The upper 6" layer will consist of a seeded, vegetative support
material capable of establishing and sustaining a vigorous stand of permanent grass growth and will
overlay an 18” thick layer of low permeable final cover material installed in two 9-inch lifts.
Final cover material at the Windsor-Bloomfield landfill will be obtained from on-site stockpiles and offsite sources and consist of either naturally occurring soils or some form of alternate soil cover material
acceptable to CTDEEP. The Town of Windsor obtained approximately 129,700 cubic yards of low
permeability material (i.e., till) from the University of Hartford, a Route 75 Windsor reconstruction
project, and the East Windsor Wal-Mart for use as a part of the final cover system. It is estimated that
an additional 8,950 CY of installed final cover material will be needed to complete the installation of the
18” low permeable layer.
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The Town received approval from DEEP on April 10, 2018 to utilize low-level environmentallyimpacted soil for the first 9-inch lift of final cover material. The soil is Asphalt Cold Batch Treated Soil
from Ondrick Materials & Recycling in Chicopee, Massachusetts. Cover material obtained from
additional sources will be subject to testing to ensure that it is of sufficient environmental quality with
concentrations less than the RSR baseline Res DEC.
A minimum 6" layer of naturally occurring topsoil, or other suitable vegetative support material
conforming to the requirements of the enclosed technical specifications will be used to cover the landfill
top and side slopes. The grain size of this material will be selected to maximize evaporation of pore
water. In addition, the soil will be amended with a high composition of organic material (12% to 20%)
to stimulate the vigorous growth of vegetation and maximize transpiration.
A total of approximately 46,000 cubic yards of vegetative support material is required to complete the
landfill closure. In June of 2001, DEEP approved the use of compost mixed with sand for a vegetative
growth media. In November 2016, DEEP also approved the use of FiberBuild in the mixture.
FiberBuild is a proprietary product made from discarded short paper fiber that is a waste product from
the manufacture of paper. If another alternative vegetative support material is proposed for such use,
additional testing will be performed and submitted to DEEP for review and approval.

4.1.2 AOCs 3, 4, 5, 6, 7, & 10 Former or
Out-of-Use Areas
The six AOCs comprised of 3, 4, 5, 6, 7 & 10 are inactive former or abandoned locations. Based on the
characterization and CSM described in Section 3.2, releases of petroleum or other potentially hazardous
substances warranting additional soil remediation have not occurred or are not required.

4.1.3 AOCs 2 & 9 Active Operations
Areas
AOC 2 and AOC 9 continue to be active areas associated with operation of the landfill and transfer
station areas. As previously described, these areas currently are inspected either weekly or monthly by
the Town or Fuss & O’Neill staff as an obligation of the SPCC Plan. Therefore, in an event of a release,
procedures are in place to respond and remediate spills.
At the time of final landfill closure, modifications to the operations area may occur as portions of the
site transform over to the passive and active recreational uses described in Section 4.1. As this occurs,
individual ASTs, equipment, or petroleum storage areas described in Section 3.2.7 may be discontinued or
removed. Should this occur, release characterization sampling and remedial design (if warranted) will
occur in a phased process as described in Section IID(4) of the Stewardship Permit.
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4.1.4 AOC 8 Tornado Debris
As approved in a February 2010 letter from DEEP, slopes on top of the Tornado Debris Area will be
graded to a minimum of two percent (2%) so that a future parking lot can be constructed in this area.
Detailed plans have not been developed for the parking area, as the concept must be fully vetted with all
stakeholders. Until this process can be completed, the Final Closure Plan proposed maintaining grades at
2% rather than 4% to promote positive drainage over the capped surface, and will not require significant
regrading for construction of the future parking lot. The area would be capped with a minimum of 18”
of low permeable soil material.

4.2

General Strategy for Groundwater
& Surface Water

In any groundwater classification area, the goal of groundwater remediation is to:





Protect the existing use of the groundwater
Prevent further degradation of groundwater quality
Prevent degradation of surface water from discharges of impacted groundwater
Protect human health

Analytical results from over thirty years of groundwater monitoring demonstrate that the leachate plume
has been defined and well-characterized. In October 1997, a monitoring program was implemented in
accordance with the Connecticut DEEP-approved plan presented in the May 24, 1996 report titled
Comprehensive Groundwater and Surface Water Monitoring Program and subsequent addendum letter of August 6,
1997. As part of the 2010 Stewardship Permit, a Revised Water Quality Monitoring Plan with an updated
monitoring program was submitted for DEEP approval on May 27, 2011. DEEP approval on the plan
has not been received.

Groundwater
The current monitoring plan requirements include the collection of groundwater samples from ten
monitoring wells (GZ-100, MW-J, MW-9R, MW-17S, MW-19S, MW-D, MW-C, PZ-95-13, PZ-12-15
and PZ-12-16). The network consists of upgradient, compliance, metal hydroxide cell, and
downgradient wells.
The downgradient well consist of wells MW-C and MW-D (Figure 2). Well MW-C is also considered a
surface water impact monitoring well with groundwater representative of the quality of groundwater prior to
discharge to the nearest surface water body comprised of the unnamed stream and wetlands at the
northwest toe of the landfill. MW C contains concentrations of leachate indicator parameters indicative of
landfill impact. VOCs are not typically detected in samples collected from this well. Metals frequently
detected included arsenic, barium, iron, manganese, mercury, nickel, lead and zinc. Typically, there are no
exceedances of the National Primary Drinking Water Standards (NPDWS) and the Connecticut
Department of Health Maximum Contaminant Levels (CTDPH), which are the benchmark criteria defined
in the Revised Water Quality Monitoring Plan used to assess groundwater quality. Screening of the historical
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data from 2010 – 2019 for samples collected from well MW-C relative to exceedances of the RSR
promulgated or “fast track” SWPC indicate that the constituents: chloride, manganese, arsenic, and iron
have exceeded baseline criteria for one or more sampling events.
Leachate indicator parameters and the metals arsenic, barium, cobalt, iron, mercury, manganese, nickel, lead,
vanadium, and zinc are typically detected in samples collected from MW-D. Arsenic concentrations in
samples collected from MW-D are detected at concentrations exceeding NPDWS and CTDPH MCL. The
constituents chloride, manganese, arsenic, iron, and lead have exceeded the SWPC in one or more sampling
events. Low concentrations of VOCs below the criteria of 1,4-dichlorobenzene, chlorobenzene,
chloroethane, ethyl ether and tetrahydrofuran have also been detected in samples from this well in one or
more sampling events.
Surface Water
Collection of surface water samples occurs from five locations (SW-1 through SW-5) positioned within
the unnamed stream at the toe of the landfill and the Farmington River (Figure 2). Surface water quality
of the receiving stream (Farmington River) is monitored upstream of the landfill property at SW-01 and
downstream of the site at SW-03. Sampling location SW-02 is situated at the confluence of the small,
southerly flowing stream that discharges to the Farmington River. This stream is recharged by surface
water runoff and groundwater seeps downgradient of the landfill. SW-04 is located in the south-flowing
unnamed stream, which is the primary discharge point for leachate-impacted groundwater. SW-05 is
located at the discharge point of the northern pond.
Sampling results upstream from the landfill in the Farmington River (SW-01) are generally similar to that
downstream (SW-03). Leachate indicator parameters typically fluctuate at SW-02 and SW-04 depicting
fluctuations in chloride, hardness, alkalinity and total dissolved solids. The SW-05 sampling results
indicate that leachate impacted surface water flows northward into the pond and discharges to the
stream. Surface water results for the unnamed stream compared to the Freshwater Aquatic Life Chronic
Water Quality Standards generally indicate no exceedances of the baseline criteria.

4.2.1 Monitored Natural Attenuation
As detailed in previous submissions, a modified ET cover has been selected for closure of the WindsorBloomfield landfill. This type of cover system was selected because it will protect human health and the
environment in addition to eventually allowing for the attainment of water quality goals. Therefore,
leachate impacted groundwater downgradient of the landfill will require less time to stabilize the
mobilization of iron beneath the landfill if the landform is closed with a modified ET cover. Due to the
permeable nature of the saturated materials at the site, leachate from the landfill is diluted by a
significant volume of groundwater.
As detailed in the Final Closure Plan, leachate indicator parameters are expected to decline after closure of
the landfill. The results of our case study evaluation indicate that concentrations of leachate indicators
(e.g. ammonia, alkalinity, chloride, hardness, phosphorous, sodium, total dissolved solids, and volatile
organic compounds) in groundwater decreased rapidly in the literature studies following the cessation of
waste disposal and/or construction of the cover system.
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As such Monitored Natural Attenuation (MNA) for groundwater is proposed as the remedial strategy
for this landfill. MNA refers to the reliance on natural processes to achieve site-specific remedial
objectives. MNA processes include a variety of physical, chemical, or biologic processes that, under
favorable conditions, act without human intervention to reduce the mass, toxicity, mobility, volume, or
concentration of contaminants in soil or groundwater. These processes include biodegradation,
dispersion, dilution, sorption, volatilization, and chemical or biological stabilization/transformation, or
destruction of contaminants.
Following final closure, MNA will be performed to assess contributions from biodegradation and
physical processes of the groundwater leachate plume. MNA geochemical parameters, electron
acceptors, and by-products will be incorporated into select groundwater sampling events to assess the
effect of decreased leachate generation resulting from decreased infiltration associated with final grading
and construction of the ET cover.

4.2.2 Surface Water & Wetlands
The literature indicates that an impermeable cap or a modified ET cover will not significantly address
the aesthetic issues caused by anaerobic conditions that mobilize iron from saturated native aquifer
material. The literature indicates that landfill leachate generates a reservoir of sorbed organic carbon,
which creates anaerobic conditions beneath and downgradient of the landfill. In this anaerobic
environment, insoluble Fe+3 in the aquifer sediments at the landfill is reduced to mobile Fe+2. The
Fe+2 flows downgradient of the landfill and is ultimately precipitated in the oxygenated surface water of
the wetlands and unnamed stream as Fe+3. The rusty orange-colored material observed in the
wetland system is the accumulated precipitate of iron adhering to the cellular walls of bacteria. .
The Town of Windsor and Fuss & O’Neill have worked with the DEEP over the past decade to
evaluate various methods for mitigating the discharge of visible iron precipitate to the Farmington River.
Options previously evaluated included wetlands enhancement and off-site mitigation, constructed
wetlands treatment, and subsurface treatment with supplemental constructed wetlands as further
described in the report Mitigation and Remediation Feasibility Study Existing Impacted Wetlands, dated May 24,
2007.
A concept most recently proposed by DEEP and further evaluated to reduce the visibility of
discoloration from the unnamed stream during low flow conditions was that iron-containing surface
water collected in a pipe from the stream would be discharged from the subsurface up into the bottom
of the Farmington River.
As a result of the above, Fuss & O’Neill investigated the feasibility of diverting low flows in the stream
into a pipe installed beneath and up into the bottom of Farmington River using horizontal directional
drilling (HDD) methods. The objective would be to reduce the visibility of the main iron seep associated
with the unnamed stream as it discharges into the Farmington River during periods of low flow.
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To date Fuss & O’Neill has developed a Conceptual Design Report dated June 6, 2019 that provides
preliminary design, description of work, list of likely required permits, and an order-of-magnitude
opinion of cost (Appendix E). Specific tasks have included:







Focused river area bathymetric survey using sonar methods
Access and feasibility assessment by a HDD subcontractor
Assessment of pipe installation from Farmington River
Approach for geotechnical investigation
Development of budgetary opinion of construction cost
Analysis of anticipated permitting

We conclude based on the research and concept design performed to date, that diverting low flows in
the unnamed stream into a pipe installed beneath and up into the bottom of Farmington River to reduce
the visibility of iron seeps in the river during periods of low flow is constructible using HDD methods.
Periodic maintenance will be required after construction is complete to keep the pipe, inlet, and outlet
clear of sediment and debris. The plan of the proposed concept previously submitted to DEEP is
provided as Figure 9.

5 Public Notice
Public notice will be required as part of the remedial process as required by the various applicable
regulatory programs. Public notice will be required for the following:


Public Notice under RCRA Corrective Action including Remedy Decision CA 400 Milestone

Section 22a-449(c)-105(h) of the Regulations of Connecticut State Agencies provides the mechanism for
interim status facilities to complete RCRA Corrective Action under LEP oversight. Items within
Subsection 7 of the regulations (which includes the requirements for public noticing) are provided below
with a description of how the task will be completed during public notice procedures.


Provide a contact person (with name, address and telephone number)
The contact person who will be listed for public notice filings at the Site is:
Daniel R. Jahne LEP
Fuss & O’Neill, Inc.
146 Hartford Road, Manchester, CT 05040
(860) 646-2469



Provide notice that comments may be submitted to DEEP within 45 days of publication or
mailing of such notice.



The notice will be published in a newspaper having a substantial circulation in the municipality
in which the facility is located and the municipality or area affected by the facility.
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Either (1) erect and maintain for at least 30 days, a 4x6 foot sign visible from a public highway
indicating “Environmental Clean-Up in Progress at this Site. For Further Information
Contact…” including a telephone number for a contact who can provide additional
information, or (2) mail a copy of the notice to each owner of record for abutting properties.
A sign will be erected at the Site for a 30-day period during public notice procedures at the Site.



A copy of the draft Remedy Decision CA 400 Remedial Action Plan will be available for public
review at the Windsor Town Hall, located at 275 Broad Street, Windsor, CT.



A copy of the draft Remedy Decision CA 400 Remedial Action Plan will also be available for
public review at the Department of Energy & Environmental Protection located at 79 Elm
Street, Hartford, CT (c/o Sandra Brunelli).

The regulations require DEEP to forward to the contact person a copy of all comments received by the
date specified in the public notice on the proposed remediation, and all comments made at a public
hearing (if DEEP determines that such a hearing is necessary).
A written summary of all comments and written response to each such comment must be submitted by
the contact to DEEP within 45 days. DEEP then either adopts the responses at its own, adopts with
modification or rejects and prepares its own response to each person who submitted comments.

6 Post-Closure Documentation
As described in Section 7 of the Final Closure Plan and Section A(7) of the Permit, within ninety (90) days after
the completion of the closure construction a record drawing depicting the final closure grading will be
placed in the land records of Windsor and filed with DEEP. In addition, a detailed description of the
landfill disposal area shall also be filed in the land records and a certification of such filing will be
submitted to DEEP. The description will include a reference to the deed that describes the property
where the disposal area is sited, a description of the general types and quantities of waste on the site,
depth of fill, depth and type of cover material, dates of landfill operation, and areas of potential
groundwater impacts.

6.1

Post-Closure Monitoring and
Maintenance

Water Quality Monitoring
A water quality monitoring plan is currently in effect for the landfill. The current monitoring plan will
be updated when the landfill has been closed. The purpose of this post-closure monitoring will be to
document the following:


The effectiveness of the remedial options
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The long-term impact of the landfill on groundwater and surface water systems associated
with the site



Any changes in leachate composition or concentration over time



Any change in the migratory path of leachate over time

A quarterly report detailing and evaluating the monitoring results will continue to be submitted to the
DEEP.
Decomposition Gas Monitoring
After closure, decomposition gas monitoring will continue to be conducted in areas that are currently
monitored. The Final Closure Plan also proposes future methane monitoring inside buildings and utility
structures on a weekly basis. Particular attention will be paid to monitor areas that are accessible by the
general public. Following each quarterly methane monitoring event, the results will be submitted to the
DEEP in conjunction with the groundwater monitoring results.
Inspection and Maintenance
The closed landfill facility and other portions of the site will require periodic inspection to assess the
integrity of the access roads, slopes, and cover material. Inspections will be conducted at a minimum of
once per quarter by qualified personnel, and will include the following items of concern:


Roadway and access gates will be maintained to provide access to the landfill for maintenance
and emergency vehicles.



If any landfill seeps are observed from the cover material, the seep area will be repaired by
directing leachate back into the landfill. The area will then be re-covered and re-vegetated.



If erosion of slopes is noted, the affected areas will be regraded and re-vegetated as soon as
possible to prevent additional erosion. Particular attention will be paid to erosion along the
banks of the Farmington River. If bank sloughing continues to occur in these areas, the
Town may consider taking appropriate measures (e.g., using stone toe protection, vegetated
gabions, vegetated geogrids, live cribwalls, tree revetments) to stabilize the bank of the river
and help preserve the existing vegetative screening afforded by trees here.



If nuisance vectors are observed, a licensed exterminator will be contacted to help eliminate
any public health risks.



Clearing and mowing of the landfill will be completed to avoid establishment of deep-rooted
vegetation that may damage the cap’s integrity. The landfill will be mowed at a minimum of
twice per year in the spring and fall. More frequent mowing may be completed to ensure a
maximum vegetative growth height of 24 inches.



Inspections required by the SPCC Plan.
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Per Section II(B)(6) of the Permit, the Town will notify DEEP in writing of any newly discovered
releases(s) of solid or hazardous waste or hazardous waste constituents discovered during the course of
post-closure care, groundwater monitoring, environmental audits, or other means, within fifteen (15)
calendar days of the date of discovery. The Town will provide a written request for any modification of
an approved Remedial Action Plan for DEEP review and written approval.

6.2

Estimated Cost of Closure and
Post Closure Care

Closure and Post-Closure cost estimates have been prepared for the Town as part of the Final Closure
Plan. Section II(E) of the Permit requires preparation of closure cost estimates, establishment of financial
assurance, and mechanisms for adjustment and release of financial assurance. The most recent estimates
of closure and post-closure costs dated September 26, 2018 is provided as Appendix F.
Construction costs for the wetland pipe outlet option described in Section 4.2.2 is also provided in
Appendix F. Should DEEP approve the wetland pipe outlet option, the Closure and Post-Closure cost
estimates will be amended to reflect these costs.

7 Schedule for Implementation
A summary of the schedule for site remediation and associated site improvements is as follows:
Date
TBD*

Remediation Milestone
DEEP Approval To Proceed with
RAP public notice
RAP public notice

TBD*

DEEP Approval of:
 RAP & Ecological Risk Assessment
 Wetland Pipe Outlet Option
 Final Closure Plan

Ongoing – December 2020

Construction of Landfill Cap

December 2021

Construction of Landfill Cap, Drainage Structures, and Access
Roads

2021

Evaluation of AOC-specific investigation/remediation associated
with transition to future recreational use

December 2022

Wetland Pipe Outlet Option Construction

December 2022

Implementation of Post Closure Protocols

*Schedule for implementation will depend on the timing for receipt of DEEP approvals.
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9 Limitations of Work Product
This document was prepared for the sole use of the Town of Windsor, the only intended beneficiary of
our work. Those who may use or rely upon the report and the services (hereafter “work product”)
performed by Fuss & O'Neill, Inc. and/or its subsidiaries or independent professional associates,
subconsultants and subcontractors (collectively the “Consultant”) expressly accept the work product
upon the following specific conditions.
1.

Consultant represents that it prepared the work product in accordance with the professional and
industry standards prevailing at the time such services were rendered.

2.

The work product may contain information that is time sensitive. The work product was
prepared by Consultant subject to the particular scope limitations, budgetary and time
constraints and business objectives of the Client which are detailed therein or in the contract
between Consultant and Client. Changes in use, tenants, work practices, storage, Federal, state
or local laws, rules or regulations may affect the work product.

3.

The observations described and upon which the work product was based were made under the
conditions stated therein. Any conclusions presented in the work product were based solely
upon the services described therein, and not on scientific or engineering tasks or procedures
beyond the scope of described services.

4.

In preparing its work product, Consultant may have relied on certain information provided by
state and local officials and information and representations made by other parties referenced
therein, and on information contained in the files of state and/or local agencies made available
at the time of the project. To the extent that such files which may affect the conclusions of the
work product are missing, incomplete, inaccurate or not provided, Consultant is not
responsible. Although there may have been some degree of overlap in the information provided
by these various sources, Consultant did not attempt to independently verify the accuracy or
completeness of all information reviewed or received during the course of this project.
Consultant assumes no responsibility or liability to discover or determine any defects in such
information which could result in failure to identify contamination or other defect in, at or near
the site. Unless specifically stated in the work product, Consultant assumes no responsibility or
liability for the accuracy of drawings and reports obtained, received or reviewed.

5.

If the purpose of this project was to assess the physical characteristics of the Site with respect to
the presence in the environment of hazardous substances, waste or petroleum and chemical
products and wastes as defined in the work product, unless otherwise noted, no specific attempt
was made to check the compliance of present or past owners or operators of the Site with
Federal, state, or local laws and regulations, environmental or otherwise.
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6.

7.

If water level readings have been made, these observations were made at the times and under
the conditions stated in the report. However, it must be noted that fluctuations in water levels
may occur due to variations in rainfall, passage of time and other factors and such fluctuations
may affect the conclusions and recommendations presented herein.
Except as noted in the work product, no quantitative laboratory testing was performed as part
of the project. Where such analyses have been conducted by an outside laboratory, Consultant
has relied upon the data provided, and unless otherwise described in the work product has not
conducted an independent evaluation of the reliability of these tests.

8.

If the conclusions and recommendations contained in the work product are based, in part, upon
various types of chemical data, then the conclusions and recommendations are contingent upon
the validity of such data. These data (if obtained) have been reviewed and interpretations made
by Consultant. If indicated in the work product, some of these data may be preliminary or
screening-level data and should be confirmed with quantitative analyses if more specific
information is necessary. Moreover, it should be noted that variations in the types and
concentrations of contaminants and variations in their flow paths may occur due to seasonal
water table fluctuations, past disposal practices, the passage of time and other factors.

9.

Chemical analyses may have been performed for specific parameters during the course of this
project, as described in the work product. However, it should be noted that additional chemical
constituents not included in the analyses conducted for the project may be present in soil,
groundwater, surface water, sediments or building materials at the Site.

10.

Ownership and property interests of all documents, including reports, electronic media,
drawings and specifications, prepared or furnished by Consultant pursuant to this project are
subject to the terms and conditions specified in the contract between the Consultant and Client,
whether or not the project is completed.

11.

Unless otherwise specifically noted in the work product or a requirement of the contract
between the Consultant and Client, any reuse, modification or disbursement of documents to
third parties will be at the sole risk of the third party and without liability or legal exposure to
Consultant.

12.

In the event that any questions arise with respect to the scope or meaning of Consultant’s work
product, immediately contact Consultant for clarification, explanation or to update the work
product. In addition, Consultant has the right to verify, at the party’s expense, the accuracy of
the information contained in the work product, as deemed necessary by Consultant, based upon
the passage of time or other material change in conditions since conducting the work.

13.

Any use of or reliance on the work product shall constitute acceptance of the terms hereof
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Sampling Report for 2,000 & 3,000 gallon USTs
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Wetland/Stream Outlet Design and Permitting
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June 6, 2019

Mr. Mark Goossens
Solid Waste Manager
Windsor-Bloomfield Landfill
500 Huckleberry Road
Windsor, CT 06095
RE:

Wetland/Stream Outlet Design and Permitting
Windsor-Bloomfield Landfill - Windsor, Connecticut
Fuss & O’Neill Reference No. 1993126.A84

Dear Mr. Goossens:
Fuss & O'Neill, Inc. is pleased to submit this conceptual design report for mitigating the discharge
of visible iron precipitate from an unnamed stream to the Farmington River, discussed in our
October 18, 2018 proposal. Preliminary design plans, description of work, order of magnitude
opinion of cost, and list of expected permits required are included below.

Project Background
An unnamed stream located northwest of the Windsor-Bloomfield Landfill is visually impacted by
iron-oxide precipitate. The Town of Windsor and Fuss & O’Neill have worked with the
Connecticut Department of Energy and Environmental Protection (CTDEEP) over the past
decade to evaluate various methods for mitigating the discharge of visible iron precipitate to the
Farmington River.
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A concept intended to reduce the visibility of discoloration from the unnamed stream during low
flow conditions was most recently discussed. CTDEEP indicated in a January 9, 2018 email that
iron-containing surface water collected in a pipe from the stream and discharged from the
subsurface up into the bottom of the Farmington River would not require a CTDEEP permit, just
a local wetland permit.
As a result of the above, Fuss & O’Neill investigated the feasibility of diverting low flows in the
stream into a pipe installed beneath and up into the bottom of Farmington River using horizontal
directional drilling (HDD) methods. This would reduce the visibility of the main iron seep
associated with the unnamed stream as it discharges into the Farmington River during periods of
low flow as discussed in our October proposal.
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Findings
The specific findings of the work in our October 2018 proposal are described below by task.
Bathymetric Survey & Coordination with Existing Survey
An updated base map of existing conditions in the project area was prepared by Fuss & O’Neill.
This included a bathymetric survey by our sub-consultant, All Habitat Services of Branford, CT, on
the bottom of the Farmington River adjacent to the unnamed stream outlet. All Habitat used sonar
methods to determine the riverbed contour elevations underwater.
Fuss & O’Neill coordinated and supplemented the bathymetric survey with its topographic field
survey of the project area in the vicinity of the unnamed stream on the east bank of the Farmington
River. This supplemental field survey area extended beyond the unnamed stream and into the area
of a proposed access road route from the landfill.
The resulting compilation survey map, prepared with the accuracies of a Class T-2 and Class T-D
Topographic Survey, was used as a base map for the preliminary design plans in this report. The
flood zones shown are based on Town of Windsor GIS and Federal Emergency Management
Agency FIRM mapping.
Preliminary Design & Budgetary Opinion of Construction Cost
Fuss & O’Neill visited the unnamed stream site in November and December of 2018 to evaluate
site access and design options. Preliminary design plans in Attachment 1 were prepared for mitigating
the discharge of iron from the unnamed stream, based upon the survey base mapping and our site
observations.
Directional Technologies, Inc., our HDD subcontractor, also visited the site on December 6, 2018
to determine a workable design concept and help prepare an opinion of construction cost. The
HDD subcontractor confirmed that both land and river access will be needed for pipe installation
and provided estimated construction cost input on January 25. Cashman Dredging and Marine
Contracting Company, LLC provided two alternative approaches for performing the river work and
provided estimated construction cost input on February 1.
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Construction and Maintenance Access
A boat or floating barge, to stage and help install the HDD pipe as well as the pipe end anchor and
any diffuser, could access the work area from the Rainbow Reservoir Boat Launch in Windsor 1.2±
miles downstream of the subject stream and 0.5± mile upstream of the Rainbow Dam. Some or all
of the pipe would need to be fused together at this boat launch, as discussed below.
The HDD construction needs to take place under full impoundment conditions. According to
CTDEEP, there is no regular dam drawdown schedule for this impoundment.
For the land-based work, four access road routes were investigated: two from the Town of
Windsor Northwest Park to the north and two from the Windsor-Bloomfield Landfill to the south.
The two best access road options, one each from the north and south, are shown on the conceptual
design plans in Attachment 1. Both options would utilize the existing wooded Northwest Park
“Hemlock Trail” to some extent. A wetland crossing is required for either access option, and the
existing trail would have to be widened slightly by clearing trees in areas to accommodate
construction equipment and to allow for maintenance and repair access, including water tank truck
and/or vacuum truck access. The two best access roadway options are discussed/described below:
1. Access from the north would require minimal tree clearing and almost no grading to
accommodate construction vehicles or post-construction maintenance vehicles and
equipment. It would utilize several existing access roads and trails throughout Northwest
Park and cost far less to construct and maintain than access from the south. This option
would involve long segments of the existing park trail system, and the town may have
concerns about potential conflicts with park use. It may make sense to use this route for
the initial construction only.
2. Access from the south would require more tree clearing, grubbing and significant grading
to accommodate construction and maintenance vehicles. Although the effort to construct
this access route would be significant, this option would allow traffic access from the
landfill site instead of through Northwest Park and be less disruptive to recreational park
users. This route would make more sense from a maintenance perspective since periodic
access will be needed to clean/maintain the proposed structures. The road could be
relocated adjacent to the existing riprap lined drainage swale; however, the road would
likely require regular on-going maintenance and repairs after significant rainfall events for
on-going use by rubber-tired vehicles. The riprap in the existing swale occasionally
experiences large storm flows from the landfill detention basin, which displaces the riprap
and requires on-going maintenance/repair.
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Horizontal Directional Drilling
Conceptual design plans and details are contained in Attachment 1. The horizontal directional drilling
(HDD) method proposed for this project is a technique for installing pipes below ground using a
surface-mounted drill rig that launches a continuous string of steel rods, called a “drill string,” at a
shallow angle to the surface. The HDD rig that drives the drill string has continuous drill head
tracking and steering capabilities. The drill string creates an initial (pilot) bore hole in a shallow arc
that may be enlarged during a secondary operation through use of a back reamer. The final pipe is
installed during the final reaming operation or, if necessary, as a separate last step in the process.
The predetermined path of the bore is maintained by tracking the path of the pilot bore and by
performing path steering corrections to guide the hole along a carefully pre-designed vertical and
horizontal alignment.
Soil penetration is accomplished using high pressure, low volume fluid jets with the mechanical drill
string cutting. The drilling fluid volume and pressure is controlled to avoid or minimize the creation
of voids during the initial boring and back-reaming operations. The resultant slurry created by the
combination of the drilling fluid and soil cuttings, called “drilling mud,” gradually solidifies into a
solid mass encapsulating the product pipe.
Mini-HDD is a class of HDD equipment typically employed for boring segments less than 600 feet
in length, depths up to 15 feet, for placing pipes up to 12 inches in diameter. Therefore, it is
assumed that mini-HDD equipment would be used for this project.
Figures 1 and 2 illustrate typical mini-HDD equipment and pilot boring and back-reaming operations
p p
and final p
pipe
placement.

Figure 1 - Typical Mini-HDD Equipment and Pilot Boring Process
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Figure 2 - Typical Mini-HDD Back-Reaming and Pipe Pullback Process

Key aspects, components, and issues of the mini-HDD operation for this project are described in
more detail below. The construction methodology information is based in part on information
provided by vendors and subcontractors.
Site Access for Mini-HDD
The HDD subcontractor reviewed the proposed construction site and existing access roads and
trails from Northwest Park in December of 2018 to verify there is sufficient room for the drill rig
and auxiliary equipment, vehicles, trailers at the launch (landward) end of the borehole. The
proposed mini-HDD drill working area shown in the Attachment 1 plans appears to be reasonably
firm, level, accessible by and suitable for the movement of vehicles with rubber tires or treads.
Pilot Hole
The pilot hole drill-path and subsequent pipe alignment will have a pre-designed curvature along
their vertical profile. The exact curvature will depend on pipe length, existing topography, required
soil depth and soil characteristics to provide safe cover and prevent frac-outs, and pipe end staging
locations. This curvature may be limited by the minimum allowable bending radius of the drill rod
and pipe (varies with diameter and wall material).
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A remote tracking/steering system will likely be deployed on our project, rather than a land-based
walk-over receiver of the type shown in Figure 1, because much of the HDD pipe will be under the
Farmington River.
When the bore head and drill string rod emerge on the downgradient end of the installation in the
river, a special cutter called a back reamer will be attached from a boat or temporary barge and
pulled back by the HDD machine back towards through the pilot hole. The reamer will bore out
the pilot hole so that the pipe can be pulled through. This reaming operation will open the pilot
hole to a slightly larger diameter than the final pipe, the final size of which will depend on soil
types, soil stability, depth, drilling mud, borehole hydrostatic pressure, etc.
Drilling Mud
A drilling slurry made of water and bentonite or other material will be injected into the bore during
cutting and reaming to aid in soil penetration, removal of soil cutting spoils, borehole stabilization,
lubrication for the drill rods and product pipe, and cooling of the drill head and transmitter
electronics. The primary clay for this “drilling mud” is typically sodium montmorillonite, a ground
and refined bentonite, which is added to fresh water to produce the mud. If clay already represents
a large component of the native soil within the specific construction path, a polymer additive may
be more appropriate. Up to 4,000 lbs. of bentonite could be needed for this project.
The use of drilling mud requires a source of water. The HDD subcontractor will either utilize water
from a public water supply hydrant within two (2) miles of the site, or withdraw surface water from
the Farmington River. Up to 20,000 gal of water could be used for this project, depending on soil
conditions.
.
The drilling mud will be designed to match soil conditions and the back reamer/cutter. The mud
must have sufficient gel strength to keep cuttings suspended for transport, to form a filter cake on
the borehole wall that contains the water within the drilling fluid, and to provide lubrication
between the pipe and the borehole on pullback.
Environmental Considerations
The bentonite or polymer material used in our drilling mud will be chemically inert and non-toxic
given the project location under wetlands and in the Farmington River. Biodegradable drilling mud
materials/additives, rather than petroleum-based or detergent additives will be used.
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Drilling mud components from this project including excess/recirculated drilling fluid, drilling
mud, and spoils should be disposed of properly in the landfill. The total volume of drilling mud and
spoils can be minimized by means of drilling fluid recirculating systems and one or more temporary
collection pits, which are used to collect excess drilling mud that exits from the bore hole for
subsequent recirculation during the HDD operation.
A “frac-out” is the condition where drilling fluid or mud is released to the ground surface or river
bottom through either fractured bedrock or soil between the bore path and surface - a key concern
during HDD. Although the bentonite clay-water mixture is considered inert, the turbidity of an
uncontrolled drilling mud release into the river or wetlands is not desired as it could potentially
impact fish and invertebrates. A written contingency plan should be prepared and distributed to
project stakeholders, in advance of any field drilling, which establishes operational procedures and
identified the responsibilities for prevention, containment, and clean-up of any frac-outs.
Pipe Installation from Farmington River
The pullback operation will involve pulling the entire 450-foot pipeline length in one segment back
from a temporary barge or boat in the Farmington River through the drilling mud along the
reamed-hole pathway. Pipe handling, cradling, bend minimization, and pipe fusion procedures will
occur at the riverward end of the project. The min-HDD pullback speed at the opposite landward
end may range between 1 to 2 feet per minute.
High-density polyethylene (HDPE) pipe is well-suited for river installations like this because of its
low friction and head loss characteristics, scratch tolerance, and strong fused-pipe joining system.
HDPE pipe wall thicknesses between DR 7.3 and DR 17 are typically strong enough for min-HDD
depths to approximately 15 feet.
Previous unnamed stream flow calculations from Fuss & O’Neill’s quarterly surface monitoring
near the landfill were reviewed to select the design flow of 250 gallons/minute (gpm) in the pipe.
Low flows in the stream of up to 250 gpm would be collected in a pipe and discharged up into the
bottom of the Farmington River, but larger flows would bypass the pipe and flow overland into the
river as they currently do. An 8-inch diameter DR 11 HDPE pipe is currently proposed to convey a
design flow of up to 250 gallons/minute, based on preliminary design hydraulic calculations and
given the tail water conditions and elevation difference between the inlet structure and water
surface of the Farmington River. A low-head loss diffuser system is envisioned, to minimize head
loss at the end of the pipe (e.g., duck-bill style rubber valve or simple open end vertical tee fitting).
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The pipe thickness will be verified during final design, to ensure sufficient strength exists during the
HDD operation (pipe pullback) and for the long-term soil/surface loads after installation. Final
design hydraulic calculations will be performed to confirm the pipe size and diffuser configuration.
Given the low differential elevation head between the inlet and discharge ends of the pipe, and a
computed velocity of 1.6± feet/second for the 250 gallons/minute design flow, an 8-inch HDPE
pipe will require occasional maintenance using a rooter device, since flows won’t achieve a “selfcleaning” velocity of 2 feet/second. The pipe may therefore plug with both organic debris and iron
fouling, which would likely require regular maintenance cleanout. The pipe segment installed
between the HDD launch area and proposed inlet structure, upgradient of the footbridge, should
be left in-place and a hand hole installed at the upstream end of the pipe at the HDD launch area.
This would allow for rooter equipment to access and clean out the 450 foot pipe segment of debris,
between the hand hole and pipe end in the Farmington River, from the HDD launch area.
Because 8-inch HDPE is available in pipe segments, rather than coil rolls used for smaller diameter
pipe, individual pipe lengths will need to be butt-fused together by the Contractor before or during
installation. The HDPE pipe will need to be floated into place on the river in order to back feed it
during the HDD pullback operation. Some or all of the pipe segments may be butt-fused on shore
at the point of delivery at the Rainbow Reservoir Boat Launch and some may be fused on the river.
Two alternate approaches for the river work were described by Cashman Dredging & Marine
Contracting Company, LLC. One use a boat and the other uses a barge:
1. The boat approach would utilize the use of an excavator, a dive support boat, and diving
services. This “minimalist approach” would progress by unloading and fusing all of the
pipe at the boat launch using an excavator and HDPE pipe fusion machine. The fused
string of pipe would be pulled into the river with the dive support boat as pipe fusion
progresses. The total 450-foot long fused pipe string would then be floated to the HDD
exit pit using the dive support boat, for the land-based HDD contactor to pull from. The
diver would assist with pullback hookup assembly from the dive support boat. The precast
concrete collar and pipe end diffuser would be placed via A-Frame from the dive support
boat, with diver support to guide them into place.
2. The barge approach would include the use of a rough terrain 40-ton hydraulic crane, a 40’
x 80’ crane barge (with spuds, lighting, generator, hydraulic power pack), and shallow water
push boat/tugboat. This “comprehensive approach” would progress by unloading and
fusing all or a portion of the HDPE pipe at the boat launch using the hydraulic crane and
pipe fusion machine. The barge would be assembled in the water, and the crane would be
walked onto the barge. The barge would be then be transported to the work site, secured
in place with spuds, and serviced by the push boat/tugboat. Any additional segments of
pipe not fused at the boat launch would be fused on location with the assistance of the
crane barge. The crane barge, with diver assistance if needed, will make the connection
between the back reamer and 8-inch HDPE pipe so that the land-based HDD contactor
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can pull back the line. The precast collar and diffuser would be placed via the crane with
diver support as needed.
The minimalist boat approach above would provide less flexibility in managing changing weather
and river conditions or other potential project challenges than the more costly, full-service barge
approach with stable a barge platform and crane support on the river.
In either case, silt curtain would be placed around the pipe exit area near the middle of the river and
around the outfall of the unnamed stream as shown in Attachment 1 plans via the support boat.
Geotechnical Investigation
A soil investigation to identify the bedrock surface is recommended to confirm the most efficient
way of accomplishing HDD for the project and to more accurately determine the construction cost.
Directional drilling must simultaneously penetrate and maneuver through the soil, using less
aggressive equipment than conventional open-cut trenching. Problematic soil conditions can slow
the installation progress or result in frac-outs in the Farmington River or adjacent wetlands.
State of Connecticut geology mapping suggests bedrock (Portland Arkose) may be close to the
surface at the edge of the Farmington River here, so it is possible that the HDD operation may
encounter the top of bedrock rock on land or under the river. A subsurface geotechnical
investigation will identify whether or not rock is present, to avoid the need/expense of mobilizing
that type of equipment unnecessarily, and to determine the overlying soil characteristics in order to
finalize a design configuration that reduces the potential for frac-outs.
Soil borings will extend a few feet below the anticipated pipe depth/profile (20± feet deep) near
the drill-path to give accurate soil data. These will also be sufficiently far from the future project
borehole, to avoid pressurized mud from following natural ground fissures and rupturing to the
ground surface during the future work through the geotechnical investigation soil boring hole (soil
borings may be performed 30± feet to either side of the bore path).
The identification of river bottom material characteristics at the pipe outlet location is required, to
find out whether it is comprised of sediment or bedrock and to determine its stability (lateral as well
as scour stability). This information, as well as the previously obtained bathymetric bottom contour
elevation information, is needed to for final design of both the pipe end anchor and diffuser
configurations. A barge may be needed for the underwater pipe outlet location investigation/
riverbed sample collection.
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A total of three or four subsurface investigations/soil borings, one or two on land in the general
vicinity of the existing and proposed foot bridge and two in the river, would suffice for a project of
this length. One of these will be at the proposed outlet location; the number, depth, and exact
locations of the others will be determined by a geotechnical engineer during the next design phase.
Budgetary Opinion of Construction Cost
Given that bedrock may be close to the ground surface near/under the Farmington River at the
project location, the budgetary opinion of probable construction cost for the land-based HDD
work below assumes some or all of the HDD will occur in bedrock since specialized equipment
would need to be mobilized for rock. Because the project will likely occur during warm weather
months for regulatory reasons, the budgetary costs below assume the boat approach for river work.
Fuss & O’Neill prepared a Budgetary Opinion of Probable Construction Cost based on the above
Conceptual Design and without detailed engineering data (see Table 1 below). This type of estimate
is considered accurate to within the range of -15% to +30%. Since regulatory agency approvals are
required, and the project may be publicly advertised and bid, it is assumed that this construction
would most likely occur in 2020 rather than 2019 and a one-year 3.0±% inflation factor is included:
Table No. 1
Budgetary Opinion of Probable Construction Cost

1
2

Site/Civil (Range Assumes South Access Road Only)
Land-Based HDD (Range Assumes Mostly Rock)

Opinion
of Cost
$417,000
$271,000

3

River Work (Range Assumes Boat Approach)

$150,000

Major Work Item

Total (in 2019 Dollars):

$838,000

Budgetary Opinion of Cost Upper Range (30%):

$251,400

One-Year Inflation Factor (3.0± %):

$32,600

Total (in 2020 Dollars):

$1,122,000

The above includes an allowance for construction phase management/inspection services but does
not include additional subsurface geotechnical investigation or final design costs. A more definitive
opinion of construction cost can be prepared after subsurface soil investigations are conducted to
determine the presence or absence of bedrock along the 450-foot project length and final design
documents are prepared.
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Permitting Analysis / Meetings
The CTDEEP indicated in a January 9, 2018 email that its Land and Water Resources and
Permitting & Enforcement Divisions jointly anticipated that no CTDEEP permits would be
required for the HDD method of managing the unnamed stream discharge to the Farmington
River. We understand that CTDEEP email resulted from of an intra-agency meeting regarding the
Town of Windsor’s Stewardship Permit DEP/HWM/CS-164-014. The Department noted at that
time that only a local inland wetland and watercourses permit may be required for the project.
The final municipal, state and/or federal permit approval process will be based on the specific
project location and pipe layout, which are shown on the enclosed conceptual design plans and did
not exist in January 2018. Fuss & O’Neill provided draft versions of the conceptual design
drawings, details, and HDD narrative description in this report to CTDEEP and Town of Windsor
in early February 2019, to confirm the recommended permit approach with those agencies, in light
of the conceptual layout in relation to existing wetlands, watercourse, FEMA floodway and 100year flood lines. The results of our communication with state and municipal staff are described
below.
Municipal Permitting
The entire HDD operation will be located in, under, and within the 150 horizontal foot upland
review area of an inland wetland or watercourse. The Wetland Agent for the Town of Windsor
reviewed a draft version of the conceptual plans and confirmed that this project will need a permit
from the Windsor Inland Wetland and Watercourse Commission (IWWC). The IWWC permit
application and fee will be received at a regular monthly Commission meeting and, after hearing the
proposal, that Commission will decide whether the application warrants a public hearing or not.
Either course of action will then require a second meeting the following month. The Wetland
Agent recommended an informal meeting attended by the Landfill Manager, Wetlands Agent, and
possibly Town Engineering to identify/resolve any minor issues before the formal permit
application submission or initial IWWC public meeting.
Town staff indicated that an Erosion and Sedimentation review or permit, and possibly a
Stormwater review or permit, will be required from the Engineering Department for this project.
Town staff indicated no local Planning or Building agency/department permits will be needed.
Because the proposed construction project will disturb less than one acre, and the Town will review
the proposed erosion and sediment control plan, a CTDEEP General Permit for the Discharge of
Stormwater and Dewatering Wastewaters from Construction Activities will not apply.
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Federal Permitting
The project will temporarily disturb the Farmington River bottom and adjacent upland freshwater
wetlands on one shore; therefore, the work falls within the regulatory jurisdiction of the USACE
under Section 404 of the Clean Water Act for inland wetlands and/or Section 10 of the Rivers and
Harbors Act for “navigable waters.”
The USACE’s General Permit (GP) for the State of Connecticut indicates a Pre-Construction
Notification (PCN) is required for “Utility Line Activities” such as this, under GP 6, which appears
to apply to the proposed project. Application to and written approval from the Corps is required
for this GP6 PCN before work can commence, and a copy of the application must be provided to
CTDEEP.
GP 6 covers activities related to the construction of utility lines, including outfall and intake
structures and the associated excavation, backfill, or bedding. GP 6 also authorizes the construction
of access roads to facilitate construction of the above activities provided the activity, in
combination with all other activities included in the project, does not cause the permanent loss of
greater than one (1) acre of non-tidal wetlands/waters of the U.S.
USACE’s GP for Connecticut requires a Section 401 Water Quality Certification (WQC) from
CTDEEP. A WQC may already be granted for this project by CTDEEP by virtue of an intraagency meeting held prior to the January 9, 2018 email since 401 WQC is “granted for activities
conducted or funded by the CTDEEP that receive written approval through a formal cooperative
CTDEEP intra-agency screening process” under GP6 PCN and since the proposed activities in the
FEMA established floodplain are not expected to adversely affect the hydraulic characteristics of
flood flows (water surface elevation, water velocity, or cause a restriction).
A review of CTDEEP Natural Diversity Data Base (NDDB) Area mapping in 2019 suggests the
proposed work may be located in an area where impact(s) to State or Federal Listed Species or
Significant Natural Communities is possible. The NDDB Area map is a preliminary screening tool
only. Further interaction with CTDEEP, in the form of a Request for NDDB State Listed Species
Review Form, will verify whether the proposed activity is located in an exact area of potential
impact for these types of natural resources. If the project shown on the conceptual design plans is determined
by CTDEEP to be in a location of a State or Federal Listed Species or Significant Natural Community, an
Individual Section 401 WQC will be required from CTDEEP in lieu of the above GP6 PCN pre-granted WQC
certification. CTDEEP may have looked into and determined that there were no State or Federal List
Species or Significant Natural Community issues in the general vicinity of the subject project in
2017 before it issued the above-mentioned January 2018 email regarding permitting requirements;
this will be verified during the next design stage.
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It is worth noting that the USACE retains discretionary authority to require an Individual Permit review for Section
404 and Section 10 activities normally covered under a GP, based on its interpretation of potential “concerns for the
aquatic environment or for any other factor of the public interest.” This determination would be made after
the required PCN documentation is submitted to the Corps.
State Permitting
Fuss & O’Neill contacted CTDEEP on a number of occasions in February of 2019 to arrange a
meeting to discuss the draft conceptual design plans and HDD operational details that did not exist
at the time of the January 2018 email from Maurice Hamel (who retired from the Department later
in 2018). In the absence of further input from CTDEEP in 2019, it is assumed for the purposes of
this report that the work in wetlands and watercourses will fall under the jurisdiction of the IWWC
and USACE, and that CTDEEP will have a role in the USACE permit process as discussed above.
Conclusions
Diverting low flows in the unnamed stream into a pipe installed beneath and up into the bottom of
Farmington River to reduce the visibility of iron seeps in the river during periods of low flow is
constructible using HDD methods. Additional geotechnical investigations are warranted for final
design. Periodic maintenance will be required after construction is complete to keep the pipe, inlet,
and outlet clear of sediment and debris.
The HDD method of construction will result in some drilling mud entering the Farmington River.
A marine silt curtain will be installed in the river to mitigate impacts to the river and silt fence will
be installed to mitigate any impacts to inland wetlands. The project will be reviewed and permitted
by the Town IWWC and USACE. CTDEEP will be involved in the approval process by virtue of
the Town’s Stewardship Permit and the Department’s review of NDDB issues and the 401 WQC
in support of an USACE approval process.
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CLEARING, GRUBBING AND GRADING.

3.

EQUIPMENT STAGING AREA OR ACCESS ROAD ON LANDFILL
MAY REQUIRE GRAVEL/GEOSYNTHETIC REINFORCEMENT IN
AREAS OF WET / SOFT CLAY.
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IMPERVIOUS BERM
(SEE NOTE 3)
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LAYER STATE:

NOTES:
1.

CONTOURS SHOWN IN FARMINGTON RIVER BASED ON
BATHYMETRIC SURVEY BY ALL HABITAT LLC OCTOBER 2018.

2.

CONTOURS SHOWN IN VICINITY OF UNNAMED STREAM BASED ON
FIELD SURVEY BY FUSS & O'NEILL NOVEMBER 2018.

3.

CONSTRUCT IMPERVIOUS BERM FIRST OR USE TEMPORARY
CONSTRUCTION SWAMP MAT, TO ACCESS TIMBER BRIDGE WORK
AREA.
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Appendix F
Estimated Cost of Closure and Post Closure Care
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Wetland Outlet Pipe
Budgetary Opinion of Probable Construction Cost

1
2

Site/Civil (Range Assumes South Access Road Only)
Land-Based HDD (Range Assumes Mostly Rock)

Opinion
of Cost
$417,000
$271,000

3

River Work (Range Assumes Boat Approach)

$150,000

Major Work Item

Total (in 2019 Dollars):

$838,000

Budgetary Opinion of Cost Upper Range (30%):

$251,400

One-Year Inflation Factor (3.0± %):

$32,600

Total (in 2020 Dollars):

$1,122,000

Fuss & O’Neill prepared a Budgetary Opinion of Probable Construction Cost based on the Conceptual
Design described in a June 6, 2019 letter to the Town. The opinion of probable construction cost was
prepared without detailed engineering data. This type of estimate is considered accurate to within the
range of -15% to +30%. Since regulatory agency approvals are required, and the project may be publicly
advertised and bid, it is assumed that this construction would most likely occur in 2020 rather than 2019
and a one-year 3.0±% inflation factor is included.
The above includes an allowance for construction phase management/inspection services but does not
include additional subsurface geotechnical investigation or final design costs. A more definitive opinion
of construction cost can be prepared after subsurface soil investigations are conducted to determine the
presence or absence of bedrock along the 450-foot project length and final design documents are
prepared.
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Closure Cost Estimate
Windsor-Bloomfield Landfill
RCRA Subtitle D Portion
Municipality Name:
Location Address:
Solid Waste Facility Permit Approval Date:
Date of Estimate:
Identify Financial Instrument:

I.

Closure Plan Preparation, Engineering and Administration
Engineering and Miscellaneous Services (1)

II.

Town of Windsor
500 Huckleberry Road, Windsor, CT
February 5, 1973
August 31, 2018
Local Government Financial Test

$ 1,450,500

System Design and Construction
Final Cover (2)
Drainage Improvements and Access Road (3)
Leachate Collection System (4)
Landfill Gas System (5)

$ 3,510,000
$ 1,460,000
$ 4,300,000
$ 400,000

Total Closure Cost

$ 11,120,500

Notes:
1. Estimated by assuming approximately 15% of the “System Design and
Construction” subtotal.
2. The “Final Cover” estimate contingency approximately equals 25%.
3. The “Drainage Improvements and Access Road” estimate contingency
approximately equals 25%.
4. The “Leachate Collection System” estimate contingency approximately equals 30%.
5. The “Landfill Gas System” estimate contingency approximately equals 25%.
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Post-Closure Cost Estimate
Windsor-Bloomfield Landfill
RCRA Subtitle D Portion
Municipality Name:
Location Address:
Solid Waste Facility Permit Approval Date:
Date of Estimate:
Identify Financial Instrument:
I.

Town of Windsor
500 Huckleberry Road, Windsor, CT
February 5, 1973
August 31, 2018
Local Government Financial Test

Groundwater Monitoring
Field Sampling Labor (1) - $8,750 per sampling event for 4 events
Laboratory Analysis (1) - $7,500 per sampling event for 4 events
Report Preparation - $7,000 per report for 5 reports
Monitoring and Analytical Testing Subtotal (2)

II.

Landfill Inspection and Maintenance
Routine Quarterly Inspections
Erosion Control
Grass Mowing
Roadway Maintenance
Maintain Existing MWs and Sampling Ports
Landfill Inspection and Maintenance Subtotal (3)

III.

$
$
$
$
$
$

3,000/yr
8,000/yr
18,000/yr
4,000/yr
3,000/yr
36,000/yr

Leachate System Operation & Maintenance
Leachate System O&M Subtotal (4)

IV.

$ 35,000/yr
$ 30,000/yr
$ 35,000/yr
$ 100,000/yr

$ 425,000/yr

Gas System Operation & Maintenance
Gas System O&M Subtotal (5)

$ 200,000/yr

Total Annual Post-Closure Care Cost

$ 761,000/yr

Length of Remaining Post-Closure Care Period
Total Cost for Post-Closure Care Period

30 years
$ 22,830,000

Notes:
1. Assumes eight (8) wells and five (5) surface water points are sampled each quarter.
2. The “Monitoring and Analytical Testing” estimate contingency approximately
equals 25%.
3. The “Landfill Inspection and Maintenance” estimate contingency approx. equals
25%.
4. The “Leachate System O&M” estimate contingency approximately equals 25%.
5. The “Gas System O&M” estimate contingency approximately equals 25%.
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Post-Closure Cost Estimate
Windsor-Bloomfield Landfill
RCRA Subtitle C Portion
Municipality Name:
Location Address:
Solid Waste Facility Permit Approval Date:
Solid Waste Facility Closure Date:
Date of Estimate:
Identify Financial Instrument:
V.

Town of Windsor
500 Huckleberry Road, Windsor, CT
February 5, 1973
November 6, 1985
August 31, 2018
Local Government Financial Test

Groundwater Monitoring (Hazardous Waste Cell Only)
Field Sampling Labor (1) - $2,075 per sampling event for 4 events
Laboratory Analysis (1) - $1,750 per sampling event for 4 events
Quarterly Report Preparation - $825 for 4 reports
Annual Summary Report Preparation - $5,000
Monitoring and Analytical Testing Subtotal

VI.

Hazardous Waste Cell Inspection and Maintenance
Inspections (including document review)
Repair of Cover and/or drainage facilities
Maintenance of Cover (i.e. mowing, fertilizer, etc.)
Landfill Inspection and Maintenance Subtotal

VII.

$ 8,300/yr
$ 7,000/yr
$ 3,300/yr
$ 5,000/yr
$ 23,600/yr

$ 400/yr
$ 280/yr
$ 350/yr
$ 1,030/yr

Monitoring Well Maintenance (Hazardous Waste Cell Area Only)
Repair and Maintenance of Nearby Monitoring Wells

$

Contingency (15%)

$ 3,770/yr

Total Annual Post-Closure Care Cost

500/yr

$ 28,900/yr

Length of Remaining Post-Closure Care Period
Total Cost for Post-Closure Care Period
Notes:
1. Assumes two (2) monitoring wells are sampled each quarter.
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1 year
$ 28,900

