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EXECUTIVE SUMMARY

The National Guard Bureau (NGB) has prepared this Engineering Evaluation/Cost Analysis (EE/CA) to
support a Non-Time-Critical Removal Action (NTCRA) at Stewart Air National Guard (ANG) Base
(hereafter referred to as ‘Base’) located in Newburgh, New York (Figure 1). The NTCRA activities outlined
in the EE/CA are proposed in response to release(s) of per- and polyfluoroalkyl substances (PFAS);
potentially from operations associated with Sites SS006P, SS007P, SS008P, SS0009P, and SS010P; that
have impacted groundwater and groundwater infiltrating into stormwater infrastructure that conveys water
to Outfall A, Outfall 002, and Outfall 003 stormwater systems where it discharges into Recreation Pond.

The purpose of this EE/CA is to identify the objectives of the removal action; evaluate the effectiveness,
implementability, and cost of various alternatives that may satisfy these objectives; and identify the
recommended action(s). This EE/CA develops removal action objectives (RAOs) for impacted
groundwater and surface water, taking into consideration the most qualified, proven technologies to
develop alternatives to achieve the RAOs.

Stewart ANG Base encompasses 280 acres of land located within the Town of Newburgh and the Town
of New Windsor, Orange County, New York; approximately 2.5 miles west of the City of Newburgh
(Figure 1). The Base is situated along the eastern portion of the Stewart International Airport. Base
facilities in the Town of Newburgh are zoned for industrial usage and are bound on the west and northwest
by defined Industrial Zones and on the north and east by defined Interchange Business Zones. In the Town
of New Windsor, Base facilities are zoned for airport usage and are bound by Airport Zones to the south
and southwest, Planned Industrial Zones to the southeast, and Office and Light Industrial Zones to the
east (Wood 2020b). Lake Washington is located to the southeast of the Base and forms part of the reservoir
system used by the City of Newburgh Water Department. Brown’s Pond, which is located to the south-
southwest of the Base, is used as a backup water supply source.

As identified in the 2024 Critical Process Analysis Phase | After Action Report, groundwater migrating
toward the southern installation boundary upgradient of the Recreation Pond has consistently contained
PFAS concentrations above 10 parts per trillion (ppt) with some locations ranging between 1,000 to 10,000
ppt (Air Force Civil Engineer Center [AFCEC] Environmental Restoration Technical Support Branch [CZTE]
2024). Groundwater in this area is migrating slowly off-Base; impacting the Recreation Pond and
downstream drinking water supply (Lake Washington). The Base has proactively implemented treatment
of surface water; however, the extent of PFAS at the Base and the continued release of PFAS from the
industrial ponds and Recreation Pond have emphasized the need for additional removal actions to ensure
the Base complies with applicable criteria.

Closed-circuit television (CCTV) video surveys of Outfall 17K and non-17K priority areas were completed
in 2019 to evaluate the condition of the storm sewer infrastructure. This survey work identified stormwater
line damage, confirmed groundwater infiltration, and identified other sources of inflow or cross-connection.
A PFAS remedial investigation (RI) is currently being conducted at the Base based on the results of the
past site inspection, expanded site inspection, and CCTV video surveys.

Effective June 25, 2024, the United States (U.S.) Environmental Protection Agency (USEPA) published
the final rule for the National Primary Drinking Water Regulation (NPDWR) on drinking water standards for
six PFAS. This rule regulates PFAS under the Safe Drinking Water Act (SDWA) and designates
perfluorooctane sulfonate (PFOS)/perfluorooctanoic acid (PFOA) as Comprehensive Environmental
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Response, Compensation, and Liability Act (CERCLA) hazardous substances (USEPA, 2024). This rule
applies to all regulated drinking water suppliers, including the U.S. Department of Defense (DoD), and set
federal potential applicable Maximum Contaminant Levels (MCLs) for public drinking water supplies.
Federal and State MCLs may be “applicable” or “relevant and appropriate” requirements (ARARs) for
CERCLA remedial and non-emergency removal if ground and/or surface water is an actual or potential
drinking water source. The PFAS constituents and their potential MCLs are listed below. The SDWA rule:

o Establishes MCLs for several PFAS in drinking water;
o Applies to SDWA regulated water purveyors, including DoD; and,

¢ Includes potential federal MCLs (enforceable levels) for five PFAS and a Hazard Index (HI) MCL,
calculated as a mixture of four PFAS.

PFAS Compound Enforceable MCL HI_MCL

(ppt) (unitless)
perfluorooctane sulfonate (PFOS) 4.0 -
perfluorooctanoic acid (PFOA) 4.0 -
perfluorobutane sulfonate (PFBS) -- 1.0
hexafluoropropylene oxide - dimer acid 10.0 1.0
perfluorononanoic acid (PFNA) 10.0 1.0
perfluorohexane sulfonic acid (PFHxS) 10.0 1.0

Notes:

MCL — Maximum Contaminant Level

PFAS — per- and polyfluoroalkyl substances

ppt — parts per trillion
Additionally, New York promulgated regulatory standards for PFAS in drinking water (10 New York Code
of Rules and Regulations [NYCRR] Subpart 5-1.52, effective January 2022). Specifically, New York
promulgated standards for PFOS and PFOA, each at a concentration standard of 10 ppt. State drinking
water standards may qualify as ARARs for remedial action in accordance with CERCLA if the state
environmental rule is more stringent than a federal rule upon completion of the remedial action. In this
case the New York-regulated PFAS standards are not more stringent than the federal rule and thus are
not potential ARARs.

The following RAOs were developed for the EE/CA for the contaminated groundwater and stormwater with
PFAS exceedances:

Groundwater

¢ Reduce human health risks associated with PFAS-impacted groundwater (groundwater with PFAS
concentrations exceeding three times the USEPA MCLs, as outlined in the Assistant Secretary of
Defense [ASD] Memorandum dated September 3, 2024).

e Reduce off-Base migration of PFAS-impacted groundwater by intercepting and hydraulically
controlling PFAS contamination in groundwater.

e Treat PFAS-impacted groundwater to concentrations below three times the current USEPA MCLs
for PFAS.
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Stormwater Infrastructure

¢ Prevent infiltration of PFAS-impacted groundwater into stormwater infrastructure by rehabilitating
stormwater lines where damage has been identified via CCTV.
¢ Reduce the overall volume of PFAS-impacted water enters Recreation Pond and Lake Washington.

This EE/CA developed eight alternatives for the two NTCRA tracks that provide a range of options and are
compared to one another relative to the RAOs, following the NTCRA Guidance. The evaluated alternatives
are:

e Groundwater
o Alternative A1: No-Action
o Alternative A2: Groundwater Interception with Granular Activated Carbon (GAC) Treatment

o Alternative A3.1: Groundwater Interception with GAC and Single-Use lon Exchange (IX)
Resin Treatment

o Alternative A3.2: Groundwater Interception with GAC and Regenerable IX Resin Treatment

o Alternative A4: Groundwater Interception with Surface-Activated Foam Fractionation (SAFF®)
and GAC Treatment

e Stormwater Infrastructure
o Alternative B1: No-Action
o Alternative B2: Slip-Lining Rehabilitation
o Alternative B3: Cured-in-Place-Pipe (CIPP) Lining Rehabilitation

Alternatives A1 and B1 are required under CERCLA as a baseline for comparing other alternatives.
Alternatives A2, A3.1, A3.2, A4, and Alternatives B2 and B3 meet the RAOs because they are protective
of human health. This EE/CA includes an individual assessment of each proposed removal alternative
based on the criteria of effectiveness, implementability, and cost. The EE/CA then compares alternatives
using the same criteria and ranks them from most desirable to least desirable.

Based on the comparative analysis, the recommended response actions for the affected properties include
Alternative A4, the installation of a GW interception trench and treatment system with SAFF®40 and GAC,
and Alternative B3, CIPP Lining Rehabilitation. These alternatives are recommended as they are the most
technically feasible and cost-effective alternatives that would meet the RAOs.

Alternative A4 will hydraulically control PFAS migration in groundwater and will effectively treat PFAS in
the extracted groundwater to reduce the current mass of PFAS in groundwater. Alternative A4 is cost-
effective due to lower operation and maintenance (O&M) costs and treatment train dependability and
expandability. Alternative A4 is administratively feasible with stakeholder backing and could be part of a
permanent remedy for groundwater. The recommended alternative has an estimated capital cost is
approximately $5.6 million (M). The annual O&M costs of one 50-gallons per minute (gpm) groundwater
treatment system (GWTS) are approximately $1.0M. Over a 30-year period, the net present-worth cost of
a 50-gpm system is approximately $33.9M.

Alternative B3 will effectively prevent groundwater infiltration into the stormwater infrastructure. Alternative
B3 is administratively feasible, and it is the most technically feasible alternative that would meet the RAOs.
Alternative B3 is cost-effective due to its trenchless installation technique and minimal O&M costs. The
estimated capital cost is approximately $2.9M. Alternative B3 may require periodic costs such as site visits,
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periodic inspections, and general monitoring, but the cost for these activities will be minimal and has been
incorporated within the capital cost.

The summary of alternative cost estimates is included in Appendix A with estimate backup documents in
Appendix B.

Per CERCLA Section 104(c), there is no time restriction for implementing the removal action at the Base
since NGB is funding the removal activity. Since this removal action has been designated as
non-time-critical, the start date is dependent on the completion of public review and subsequent Action
Memorandum (AM), the availability of adequate funding and contracting capacity, and the development
and approval of the removal action work plan (RAWP). During the design process, regulatory permits are
required for groundwater interception and discharge of treated groundwater. Once the planning and
approval process is complete, the removal action can be implemented.

Aside from the previously mentioned dependence upon timely regulatory approval of both the permits and
the AM and adequate funding and contracting availability, there are no other anticipated weather-related,
administrative, or material availability restrictions expected to impact the removal schedule.
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1.0 INTRODUCTION

The National Guard Bureau (NGB) has prepared this Engineering Evaluation/Cost Analysis
(EE/CA) to support a Non-Time-Critical Removal Action (NTCRA) at Stewart Air National Guard
(ANG) Base (hereafter referred to as ‘Base’) located in Newburgh, New York (Figure 1). The
NTCRA activities outlined in this EE/CA are proposed in response to release(s) of per- and
polyfluoroalkyl substances (PFAS); potentially from operations associated with Sites SSO006P,
SS007P, SS008P, SS0009P, and SS010P; that have impacted groundwater and groundwater
infiltrating into stormwater infrastructure that conveys water to Outfall A, Outfall 002, and Outfall
003 where it discharges into Recreation Pond (Figure 1). The purpose of the EE/CA is to identify
the objectives of the removal action; evaluate the effectiveness, implementability, and cost of
various alternatives that may satisfy these objectives; and identify the recommended action(s).

This EE/CA was prepared in accordance with the 1980 Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA), as amended by the Superfund Amendments and
Reauthorization Act (SARA), the National Oil and Hazardous Substances Pollution Contingency
Plan (NCP; Title 40 Code of Federal Regulations [CFR] 300.415, 2005), the United States (U.S.)
Environmental Protection Agency (USEPA) Guidance for Conducting Non-Time Critical Removal
Actions Under CERCLA (USEPA 1993), the Defense Environmental Restoration Program
(DERP), and provisions set forth by the New York State Department of Environmental
Conservation (NYSDEC).

1.1 Authority

Executive Order 12580 — Superfund Implementation (52 Federal Register 2923, Title 3 CFR, 1987
Comp., p.193) delegates the authority and responsibility to implement provisions of CERCLA to
the U.S. Department of Defense (DoD). Response actions are conducted pursuant to CERCLA
(Title 42 United States Code [U.S.C.] §9601-9675), the DERP (Title 10 U.S.C. §2701 et seq), and
the NCP (Title 40 CFR Part 300). Per amendments to Title 10 U.S.C. §10501, described in the
DoD Directive 5105.77, the NGB is a joint activity of the DoD.

The DoD and NGB follow the CERCLA process as detailed in the NCP and directed by the DERP
to conduct risk-based, fiscally-sound, environmental restoration. The NCP requires completion of
an EE/CA for all NTCRAs “whenever a planning period of at least six months exists before on-site
activities must be initiated, and the lead agency determines, based on a site evaluation, that a
removal action is appropriate. (Title 40 CFR 300.415(b)(4)(i)) and (d). Removal actions shall, to
the extent practicable, contribute to the efficient performance of any anticipated long-term
remedial action with respect to the release concerned.”

The NGB serves as a channel of communication and funding between the U.S. Air Force (USAF)
and State ANG organizations in the 54 U.S. states, territories, and the District of Columbia. The
NGB oversees and implements the installation restoration process for ANG facilities. Pursuant to
its DERP authority, the NGB prepared this EE/CA for the impacted groundwater along the
southern installation boundary and the adjacent stormwater infrastructure at the Base.
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1.2 Purpose and Scope

The purpose of this EE/CA is to develop and evaluate alternatives and associated costs that will
potentially be implemented to prevent human exposure to impacted groundwater and surface
water in areas along the southern installation boundary and the adjacent stormwater infrastructure
where PFAS concentrations have been identified above applicable screening levels. This EE/CA
develops removal action objectives (RAOs) for impacted groundwater and stormwater, taking into
consideration the most qualified, proven technologies to develop alternatives to achieve the
RAOs. The development of alternatives considers a range of technically viable response actions
for two NTCRA tracks, including:

1. Potential groundwater response actions, consisting of:
a. No-action;
b. Groundwater interception with granular activated carbon (GAC) treatment;
c. Groundwater interception with a combination of GAC and ion exchange (IX) resin
(single-use or regenerable IX resin) treatment; and,
d. Groundwater interception with a combination of GAC and Surface-Activated Foam
Fractionation (SAFF®).
2. Potential stormwater infrastructure rehabilitation actions, consisting of:
a. No-action;
b. Slip-lining rehabilitation; and,
c. Cured-in-place-pipe (CIPP) lining rehabilitation.

1.3 Regulatory and Project Background

The DoD and NGB conduct cleanup primarily under CERCLA and as directed in DERP with a
goal of protecting human health and the environment in a risk-based, fiscally-sound manner.
PFAS are addressed in the same manner as other contaminants of concern within DERP. On
26 April 2024, the USEPA published a final National Primary Drinking Water Regulation (NPDWR)
establishing nationwide drinking water standards for certain PFAS under the Safe Drinking Water
Act (SDWA). Per the 11 August 2016 Memorandum “Deputy Assistant Secretary of the Air Force
Installations, Environment & Energy (SAF/IEE) Policy Perfluorinated Compounds (PFCs) of
Concern,” SAF/IEE directed the NGB to identify all locations on installations where the NGB has
reason to suspect there may have been a PFAS release attributable to ANG actions and confirm
whether there exists a potential unacceptable risk to human health or the environment consistent
with federal requirements and address any PFAS releases that pose an unacceptable risk,
including migration off-base, in accordance with CERCLA, NCP, and Department of the Air Force
Instruction (DAFI) 32-7020, Environmental Restoration Program (SAF/IEE 2016).

1.4 Installation Description and Mission

Stewart ANG Base encompasses 280 acres of land located within the Town of Newburgh and the
Town of New Windsor, Orange County, New York; approximately 2.5 miles west of the City of
Newburgh (Figure 1). The Base is situated along the eastern portion of Stewart International
Airport. Base facilities in the Town of Newburgh are zoned for industrial usage and are bound on
the west and northwest by defined Industrial Zones, and on the north and east by defined
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Interchange Business Zones. In the Town of New Windsor, Base facilities are zoned for airport
usage and are bound by Airport Zones to the south and southwest, Planned Industrial Zones to
the southeast, and Office and Light Industrial Zones to the east (Wood 2020b). Lake Washington
is located to the southeast of the Base and forms part of the reservoir system used by the City of
Newburgh Water Department. Brown’s Pond, located to the south-southwest of the Base, was
historically used as a backup water supply source.

In 1930, Samuel L. Stewart donated 1,552 acres of mostly agricultural land to the City of
Newburgh to develop the Stewart Municipal Airport. In 1941, a pilot training facility was
constructed for cadets of West Point U.S. Military Academy, and construction began on runway
extensions and barracks. In 1942, the facility was activated as the U.S. Army Air Force
Basic-Advance flying school for West Point pilots. In 1947, Stewart Municipal Airport was turned
over to the Air Force, which operated the facility as Stewart Air Force Base until 1969.

In 1970, Stewart Air Force Base was deactivated, and the aviation facilities were transferred to
the State of New York and operated by the New York Metropolitan Transit Authority. The State of
New York added an additional 8,600 acres and a 4.7-mile-long buffer zone to the original
1,552-acre facility to create Stewart International Airport.

In 1983, operation of the airport was transferred from the New York Metropolitan Transit Authority
to the New York State Department of Transportation. At that time, the Stewart ANG Base 105th
Tactical Air Support Group relocated from Westchester County Airport and occupied the 267-acre
facility at Stewart International Airport. After various aircraft and mission changes (including
conversion to the C-5 Galaxy), the unit assumed its current name of the 105th Airlift Wing in 1995.

The primary mission of the 105th Airlift Wing is to provide peacetime and wartime inter-theater
airlift operations using the Boeing C-17 Globemaster Ill, which replaced the C-5 Galaxy that was
phased out in 2011. Operations related to aircraft maintenance include corrosion control,
nondestructive inspection, minor painting, fuel cell maintenance, engine maintenance, avionics,
repair, hydraulics, washing, and wheel and tire maintenance. Ground vehicle maintenance
operations include fluid changes (e.g., oil, transmission, antifreeze); filter changes (fuel, olil,
transmission, air); brake repair; lube, grease and repair of axle and drive trains; body repair;
welding; and minor painting and washing (Wood 2020a).

1.5 Site Description and History

To support the activities listed above, aircraft and vehicle maintenance facilities are active and
involve the use, storage, and disposal of hazardous materials, including petroleum, oil, lubricants,
acids, paints, thinners, strippers, and solvents (AECOM 2015). Activities at the Base have been
typical of those at most airports and military air bases, including fueling and maintenance
operations. These activities involve the usage, handling, storage, and disposal of various
products, including potentially hazardous materials. Although some of the Base’s historical
operations have resulted in the storage and use of hazardous materials, not all of these operations
relate to Environmental Restoration Program (ERP) sites.

The Base generally stored PFAS-containing aqueous film-forming foam (AFFF) at the hangars
and fire department for use during firefighting operations and training activities, including annual
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spray nozzle testing. According to Base personnel, all fire training activities have been conducted
at off-Base facilities (BB&E, Inc. [BB&E] 2016). Non-fire training area sites where AFFF may have
been released include crash sites, hangars, fuel spill areas, hazardous waste storage facilities,
and firefighting equipment testing areas. According to Base records, there have been nine
releases of AFFF between 1987 and 1999. The Base has converted from AFFF to the use of a
new high expansion foam.

Non-AFFF sources of PFAS are suspected to originate from the former Base Landfill and a
fingerprint comparison of AFFF and non-AFFF PFAS sources will be conducted as part of the Rl
analysis.

1.6 Previous PFAS Investigations and Response Actions

In 2015, a preliminary assessment (PA) was conducted to identify and research Fire Training
Areas (FTAs) in operation since 1970 or any other use or release of AFFF that may have resulted
in a release of PFAS into the environment. The goal of the PA was to determine if a potential
release location posed a threat to human health and the environment and required additional
inspection. The PA identified 15 documented potential release locations that were suspected or
known to have had fire training or other potential to release of AFFF at the Base. Of those
15 locations evaluated in the PA, sufficient evidence of a potential release warranting additional
investigation to monitor and characterize PFAS was found at 13 of the potential release locations.
Additionally, the PA advised verification of the structural integrity of the Base sanitary sewer
(BB&E 2016).

A site inspection (SI) was completed in 2017 (dry season) and 2018 (wet season) to evaluate the
presence or absence of PFAS at the 13 potential release locations identified in the PA as well as
off-Base sampling locations (Wood 2018 and Wood 2019). Results from the Sl indicated that
PFAS are present within groundwater at concentrations exceeding drinking water criteria and
USEPA Lifetime Health Advisory levels for drinking water. These groundwater impacts were
primarily present in three distinct areas of the Base: the west/southwest portions of the Base
(including the stormwater outfalls and the Recreation Pond), the east/southeast portion at Site 3
(the former Base landfill), and the northwest portion of the Base at the current fire station (Building
104).

An expanded site inspection (ESI) was conducted in 2019 and 2020 to further assess the
presence of PFAS at concentrations exceeding screening criteria, to evaluate pathways for PFAS
to Recreation Pond and Lake Washington (Figure 1), and to evaluate PFAS contributions to the
stormwater drainage system (Wood 2020b). There were observed exceedances of PFAS
screening levels in the groundwater samples (in the southeastern/downgradient vicinity of the
Base and in 4 off-Base wells located to the south of the Base) and stormwater runoff samples (in
PRLs 1, 3, 4, 6, 7, 8, 10, and 11, and particularly in Outfall A, Outfall 002, and Outfall 003
stormwater systems). Soil and sediment samples did not exhibit PFAS exceedances of the
screening levels used at the time of the ESI.

On 26 and 27 June 2019, monitoring stations were installed at each of the four outfalls that
discharge into Recreation Pond (Outfalls 002, 003, A, and 17K), and at the outlet from Recreation
Pond (Outfall 010). Each monitoring station was equipped with a Teledyne ISCO® area velocity
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sensor with redundant ultrasonic sensors, data logger, and telemetry system. A rain gauge was
installed at the monitoring station for Outfall 010. The flow monitoring stations were inspected
monthly to perform routine maintenance, calibration, and downloading of data for quality review.
The flow monitoring station at Outfall 010 was removed on 17 October 2019 to allow for
construction and operation of an interim storm water treatment system (ISWTS) using GAC and
ion exchange resin to treat PFAS in water in Recreation Pond. The ISWTS was installed in
accordance with the Clean Water Act and is not a CERCLA action. The ISWTS was brought
online on 5 December 2019. The remaining flow monitoring stations and rain gauge were
removed on 31 December 2019. Due to system inefficiencies and an accumulation of solids and
biofouling within the treatment system, the system was shut down on 6 January 2020. A Phase |
Pilot Study was conducted from 14 February 2020 through 20 March 2020 to determine if the
addition of sand filtration to the influent line of the treatment system would reduce the presence
of solids. Based on the results of the pilot study, the ISWTS was modified and began operation
again on 13 July 2020. Although the ISWTS is currently operating as designed, it has some
limitations (e.g., risk of system bypass following high snow melt conditions, significant rainfall
events, etc.) where the volume of influent to the Recreation Pond exceeds the treatment systems
design specifications and a large portion of stormwater bypasses the system.

Closed-circuit television (CCTV) video surveys of Outfall 17K and non-17K priority areas were
completed in 2019 by P.E. Grosser Consulting, Inc. on behalf of the New York State Department
of Transportation to evaluate the condition of the storm sewer infrastructure. This survey work
identified stormwater line damage, confirmed groundwater infiltration, and identified other sources
of inflow or cross-connection. A PFAS remedial investigation (RI) is currently being conducted at
the Base based on the results of the S, ESI, and CCTV video surveys.

As identified in the 2024 Critical Process Analysis Phase | After Action Report, groundwater
migrating toward the southern installation boundary upgradient of the Recreation Pond has
consistently contained PFAS concentrations above 10 parts per trillion (ppt) with some locations
ranging between 1,000 to 10,000 ppt (Air Force Civil Engineer Center [AFCEC] Environmental
Restoration Technical Support Branch [CZTE] 2024). Groundwater in this area migrates slowly
off-Base, impacting Recreation Pond and the downstream drinking water supply (Lake
Washington). The Base has proactively implemented treatment of surface water; however, the
extent of PFAS at the Base and the continued release of PFAS from the industrial ponds and
Recreation Pond have emphasized the need for additional removal actions to ensure the Base
complies with applicable criteria.

1.7 Conceptual Site Model

The topography of the Base is relatively flat with downward slopes to the south and east. Surface
elevations range from 440 to 450 feet (ft) above mean sea level (amsl) throughout most of the
installation to a low of 340 ft amsl along the eastern property line and 400 ft amsl along the
southern installation boundary (Air Force Center for Environmental Excellence [AFCEE] 2002).
Surface water runoff flows in an east and southeast direction. Runoff is moderately high due to
the large area of impermeable surfaces (e.g., aircraft parking aprons, paved roads, etc.) and
predominantly glacial till soil types. Stormwater to surface water flow is the primary PFAS
migration mechanism throughout the Silver Stream network, from Recreation Pond to Lake
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Washington. The majority of surface water runoff from the Base ultimately discharges through
three outfalls into Recreation Pond, located south of the Base boundary. Recreation Pond
discharges through a tributary into Silver Stream further to the south. Silver Stream flows east
and ultimately south to discharge into Moodna Creek, which flows into the Hudson River. To the
east of the Base and Site 3, which is the former Base landfill, additional runoff flows eastward to
wetlands that discharge to the northeast into Patton Brook, which flows into Quassaick Creek and
the Hudson River. In 2016, the portion of Silver Stream flow historically channeled toward
Washington Lake was diverted away from Washington Lake and conveyed to Moodna Creek. The
diversion gates on both Murphy’s Ditch and Silver Stream were closed in 2016 and presently
remain closed to prevent surface water flow from entering Washington Lake. Washington Lake
was the City of Newburgh'’s historical drinking water source, located southeast of the Base across
State Route 300 (Union Avenue). Due to the impacted runoff being diverted into Lake
Washington, it is unable to be used as a drinking water source. In 2016, the flow of Silver Stream
(southeast of the Base, across State Route 207/300) was diverted to Lake Washington or towards
Moodna Creek, via the activation of a diverter valve. This diverter redirects the flow of impacted
surface water to Lake Washington. The northern Patton Brook diversion is referred to as Murphy’s
Ditch or Gulch and is located to the south (Wood 2020a).

Groundwater at the Base generally flows from the northwest to the south-southeast and
historically has been encountered in site monitoring wells at depths ranging between 15 to 40 ft
below ground surface (bgs) in upland areas of the Base and between depths of approximately 5
to 10 ft bgs at the Base boundary (Wood 2020a).

Based on hydraulic conductivity tests performed at the pesticide burial pit for the 1997 R, the
overburden was estimated to have a geometric mean hydraulic conductivity of 0.35 feet per day
(ft/d) while the weathered bedrock hydraulic conductivity was estimated to have a geometric mean
hydraulic conductivity of 0.22 ft/d (Aneptek 1997). A synoptic groundwater event performed in
2021 as part of the annual long-term monitoring for Site 3 (Former Base Landfill) estimated the
local hydraulic gradient as 0.14 feet foot (ft/ft) in the glacial till in the southern portion of the Base,
northeast of the industrial ponds (Noblis 2024a). Hydraulic conductivity testing has not yet been
performed on wells installed during the Sl, ESI, or ongoing RI; however, tests are expected to be
performed as the RI efforts move forward and will provide an improved understanding of
groundwater pathways and flow velocities in this area (Noblis 2024a).

The relatively dense uniform glacial till deposit underlying the site exhibits low permeability.
Hydraulic conductivity, hydraulic gradient, and formation porosity are used to estimate
groundwater seepage (flow) velocity. Assuming a porosity of 0.25 for the alluvium and 0.3 for the
weathered bedrock for the Base, this yields groundwater velocities of approximately 0.19 ft/day
in the glacial till. Based on these subsurface conditions, groundwater has not been identified as
a primary transport route for significant groundwater plume migration from the Base
(Wood 2020b). However, PFAS-impacted groundwater has been identified at concentrations up
to or exceeding 10,000 nanograms per liter (ng/L) at source areas across the installation during
previous investigations and groundwater does likely interact with surface water features as it
migrates towards the southern/southeastern Base boundary. Shallow groundwater infiltrates into
the aged stormwater piping inverts in multiple locations throughout the Base.
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Pricing for the stormwater alternatives were made based on the assumption of 6,600 ft of
observed damaged infrastructure at the Base. Compared to the slow velocity of transport in
groundwater, PFAS-impacted groundwater can infiltrate the damaged storm sewer system and
flow with little impedance through this preferential pathway, migrating off-Base and discharging
into Recreation Pond. The surface water flow study that was performed in 2019 and reported in
the Final ESI report (Wood 2020b) highlights the significance of the groundwater infiltration
pathway into the storm sewer system.

1.8 Streamlined Risk Evaluation

Laboratory data from previous and ongoing investigations confirmed that PFAS concentrations
along the southern installation boundary and the adjacent stormwater infrastructure are above
screening and regulatory levels in groundwater and stormwater and may pose a risk to human
health. The NGB is currently conducting response actions (i.e., surface water treatment and the
actions presented in this EE/CA) as part of the ongoing RI to reduce exposure risk to human
health resulting from screening level exceedances for PFAS in groundwater attributable to ANG
mission-related activities. A formal risk evaluation has not been completed yet.
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2.0 DEVELOPMENT OF REMOVAL ACTION OBJECTIVES

This section discusses the justification for the removal action, identifies applicable or relevant and
appropriate requirements (ARARs), and establishes the specific RAOs developed for impacted
groundwater and stormwater infrastructure.

2.1 NTCRA Justification

As previously noted, the NGB identified the existence of a potentially unacceptable risk to human
health and the environment due to the presence of PFAS above drinking water regulatory
screening levels in the groundwater and stormwater attributable to ANG mission-related activities.
As such, due to potential exposure of PFAS via drinking water ingestion, a removal action is
warranted based on the following factors listed in the NCP:

e 40 CFR 300.415(b)(2)(i): “Actual or potential exposure to nearby human populations,
animals, or the food chain from hazardous substances or pollutants or contaminants;” and,

e 40 CFR 300.415(b)(2)(ii): “Actual or potential contamination of drinking water supplies or
sensitive ecosystems.”

2.2 Applicable or Relevant and Appropriate Requirements

In accordance with the Assistant Secretary of Defense for Energy, Installations, and Environment
(ASD EI&E) stated policy, the NGB, as a DoD component, applies the CERCLA process to guide
cleanup actions in New York and to respond to PFAS impacts to groundwater resulting from ANG
mission-related activities. CERCLA specifically requires remedial actions (cleanups) to attain
federal or more stringent state standards determined to be legally applicable or relevant and
appropriate requirements under the circumstances presented by the contaminants at the site
unless a waiver is granted. Put another way, an ARAR is a promulgated federal or more stringent
state law or regulation aimed at protecting human health and the environment during the cleanup
at a site and that has been evaluated and found to be legally applicable or relevant and
appropriate for the site.

The ARARSs rule is different for CERCLA removal actions. The NCP at Section 300.415(j) of Title
40 CFR identifies that USEPA Superfund-financed removal actions shall, to the extent practicable
considering the exigencies of the situation, attain ARARs. "Practicability" is based on the urgency
of the situation and the scope of the removal.

Effective 25 June 2024, the USEPA published the final rule for the NPDWR on drinking water
standards for six PFAS, which regulates PFAS under the SDWA and designates perfluorooctane
sulfonate (PFOS)/perfluorooctanocic acid (PFOA) as CERCLA hazardous substances
(USEPA 2024). That rule applies to all regulated drinking water suppliers, including the DoD. The
rule set federal potential applicable Maximum Contaminant Levels (MCLs) for public drinking
water supply systems. Federal and State MCLs may be “applicable” or “relevant and appropriate”
ARARs for CERCLA remedial and non-emergency removal if ground and/or surface water is an
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actual or potential drinking water source. The PFAS constituents and their potential MCLs are
listed below. The SDWA rule:

o Establishes MCLs for several PFAS in drinking water;

o Applies to SDWA regulated water purveyors, including DoD; and,

¢ Includes potential federal MCLs (enforceable levels) for five PFAS and a Hazard Index
(HI) MCL, calculated as a mixture of four PFAS.

PFAS Compound Enforceable MCL HI_MCL

(ppt) (unitless)
perfluorooctane sulfonate (PFOS) 4.0 -
perfluorooctanoic acid (PFOA) 4.0 -
perfluorobutane sulfonate (PFBS) -- 1.0
hexafluoropropylene oxide - dimer acid 10.0 1.0
perfluorononanoic acid (PFNA) 10.0 1.0
perfluorohexane sulfonic acid (PFHxS) 10.0 1.0

Notes:

MCL — Maximum Contaminant Level

PFAS — per- and polyfluoroalkyl substances

ppt — parts per trillion
Additionally, New York promulgated regulatory standards for PFAS in drinking water (10 New
York Code of Rules and Regulations [NYCRR] Subpart 5-1.52, effective January 2022).
Additionally, New York promulgated regulatory standards for PFAS in drinking water (10 New
York Code of Rules and Regulations [NYCRR] Subpart 5-1.52, effective January 2022).
Specifically, New York promulgated standards for PFOS and PFOA, each at a concentration
standard of 10 ppt. State drinking water standards may qualify as ARARs for remedial action in
accordance with CERCLA if the state environmental rule is more stringent than a federal rule
upon completion of the remedial action. In this case the New York-regulated PFAS compounds
are not more stringent than the federal rule and thus are not potential ARARs.

As noted above, DoD is not legally required to attain ARARSs as part of a removal action and may
consider the ARARSs to the extent practicable considering the exigencies of the situation. Thus,
per ASD EI&E policy (3 September 2024) to ensure cleanup begins as quickly as possible, the
DoD Components are to initiate removal actions to address private drinking water wells impacted
by PFAS from DoD activities where concentrations are known to be at or above three times the
MCL values.

The NGB is adopting these concentrations to respond to the groundwater removal action since
groundwater at the Base is an actual or potential drinking water source. As stated in the Assistant
Secretary of Defense [ASD] Memorandum dated September 3, 2024 “DoD components will
initiate removal actions to address private drinking water wells impacted by PFAS from DoD
activities where concentrations are known to be at or above three times the MCL values (i.e.,
PFOA =12 ppt; PFOS = 12 ppt; PFHxS = 30 ppt; GenX = 30 ppt; PFNA = 30 ppt; HI = 3). This
approach prioritizes action where PFAS levels from DoD releases are the highest (i.e., at or above
three times the MCL values), rather than delay action at these locations while ongoing remedial
investigations continue.”
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2.3 Removal Action Objectives

The following RAOs were developed for this EE/CA for the contaminated groundwater and
stormwater with PFAS exceedances:

Groundwater

¢ Reduce human health risks associated with PFAS-impacted groundwater (groundwater
with PFAS concentrations exceeding three times the USEPA MCLs).

e Reduce off-Base migration of PFAS-impacted groundwater by intercepting and
hydraulically controlling PFAS contamination in groundwater.

e Treat PFAS-impacted groundwater to concentrations below three times the current
USEPA MCLs for PFAS.

Stormwater Infrastructure

¢ Prevent infiltration of PFAS-impacted groundwater into stormwater infrastructure by
rehabilitating stormwater lines where damage has been identified via CCTV.

¢ Reduce the overall volume of PFAS-impacted water that enters Recreation Pond and Lake
Washington.

24 Removal Action Scope

The scope of the NTCRA is to construct a groundwater interception trench and treatment system
to intercept, extract, and treat up to 50-gallons per minute (gpm) of PFAS-impacted groundwater
at the southern installation boundary and to complete stormwater rehabilitation to improve the
structural integrity of the existing infrastructure.
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3.0 IDENTIFICATION AND ANALYSIS OF REMOVAL ACTION ALTERNATIVES

This section presents the removal action alternatives developed from the technologies that are
applicable to the site conditions, constituents in groundwater, and the ability of each technology
to address the RAOs. The action applies to the PFAS-impacted groundwater and impacted
stormwater infrastructure at the Base.

The Guidance on Conducting Non-Time Critical Removal Actions Under CERCLA (USEPA 1993)
recommends the EE/CA discuss only the most qualified technologies that apply to the media or
source of contamination. Limiting the number of alternatives to those selected in the past at similar
sites or for similar constituents provides an immediate focus to the discussion and selection of
alternatives. Technologies may be combined, if applicable, to create alternatives that will meet
the RAOs that are appropriate for the site conditions and have been shown to be effective at
similar sites.

This section identifies two NTCRA tracks, including:

1. Potential groundwater response actions, consisting of:
a. No-action;
b. Groundwater interception with GAC treatment;
c. Groundwater interception with a combination of GAC and IX resin (single-use and
regenerable IX resin) treatment; and,
d. Groundwater interception with a combination of GAC and SAFF®.
2. Potential stormwater infrastructure rehabilitation actions, consisting of:
a. No-action;
b. Slip-lining rehabilitation; and,
c. CIPP lining rehabilitation.

Each alternative is identified along with its advantages, limitations, and potential for being retained
for further evaluation.

A pilot groundwater interception and treatment system was proposed for the Southern Boundary
Groundwater Pilot System response action in the Phase | and Phase |l Critical Process Analysis
(CPA) reports (Noblis 2024a and Noblis 2024b). The groundwater recovery system is comprised
of an excavated interception trench and two stainless-steel pumps. The objective of this pilot
system is to collect, contain, and treat groundwater containing the highest PFAS concentrations
in the glacial till (overburden soils) and to reduce off-Base migration. This initial pilot system will
be constructed and operated based on the available data and an appropriately conservative
assumption and will be utilized to collect the necessary pre-design data for the subsequent
permanent groundwater interception and treatment system design (i.e., to optimize performance,
properly design the system’s capacity, and to ensure hydraulic capture of the PFAS plume in the
glacial till soils along the southern installation boundary). The work proposed in this EE/CA will
take place after the completion of the pilot test, pilot system optimization investigation, a bench-
scale treatability test (for influent pre-treatment and effluent polishing), and data gap study
(includes co-located storm sewer water and storm sewer sediment and surficial soil sampling
efforts), and adjustments (e.g., liner materials, thickness specifications, installation procedure) will
be made as necessary based on the findings.
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The groundwater recovery system interception trench will be approximately 30 ft deep and 900 ft
long and run approximately parallel with the southern installation boundary at a perpendicular
placement to the known groundwater flow direction. Several removal action alternative
components were considered but were not carried forward for formal evaluation. Three options
were considered for location of the influent conveyance location, groundwater interception
treatment facility location, and system effluent discharge point and included the following:

e Option 1: Groundwater influent conveyance from the groundwater recovery system along
the southern installation boundary to a separate stand-alone treatment facility along the
northeastern edge of Recreation Pond (approximately 360 ft) and effluent discharge to the
ISWTS effluent discharge at Recreation Pond (approximately 780 ft). The treatment facility
layout proposed as Option 1 is depicted in Figure 2A.

e Option 2: Groundwater influent conveyance from the groundwater recovery system along
the southern installation boundary to a separate stand-alone treatment facility along the
southern edge of Recreation Pond (approximately 960 ft), near the current treatment
facility and effluent discharge to the ISWTS effluent discharge at Recreation Pond
(approximately 160 ft). The treatment facility layout proposed as Option 2 is depicted in
Figure 2B.

e Option 3: Groundwater influent conveyance from the groundwater recovery system along
the southern installation boundary to a separate stand-alone treatment facility to the north
(approximately 250 ft) and effluent discharge to the nearby sanitary sewer (approximately
90 ft). The treatment facility layout proposed as Option 3 is depicted in Figure 2C).

Following thorough review of the three placement options, Option 2 (Figure 2B) was selected
based on existing power drop, discharge permit, and other associated infrastructure. This
selection includes the assumption that the existing discharge permit can be modified to
incorporate this additional treatment discharge, as compared to applying for a new permit. Minimal
modification of existing treatment infrastructure and permits will allow for more efficient
implementation of the NTCRA. Option 1 will require a new separate power drop and new access
agreement, while Option 3 will require a new permit to discharge to sanitary sewer as the existing
capacity of the sanitary sewer infrastructure is unknown. Additionally, Option 3 will require a new
separate power drop. Option 2 location is included in Alternatives 2 through 4 in Sections 3.2
through 3.4 below.

Additionally, a smaller SAFF®20 unit with IX resin and GAC polish vessels in lead-lag
configuration was considered but was determined to be insufficient as a longer-term removal
action. This treatment method will have limitations with the anticipated flow rate since the
SAFF®20 unit can only treat 20 cubic meters of water per hour. Changing to a larger SAFF®40
unit, which can treat 40 cubic meters of water per hour, removes the need for the 1X resin vessel
and will lead to a lower long-term cost while providing more capacity for expansion or increased
influent concentrations. This configuration is included in Alternative 4 in Section 3.4 below.

A pilot-scale SAFF® and polishing treatment system was proposed in the Phase | and Phase |l
CPA reports (Noblis 2024a and Noblis, 2024b). The objective of this pilot system is to remove
PFAS and filter out solids from the influent prior to polishing using in-series treatment vessels.
The work proposed in this EE/CA will take place after the completion of the pilot test. Adjustments
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will be made to the system design specifications and discharge monitoring as necessary based
on the findings.

Groundwater extraction via extraction well network was considered. However, due to the low
permeability and hydraulic conductivity observed at the Base, the extraction well network spacing
would be dense and inefficient to hydraulically control groundwater migration and was not carried
forward for consideration. The groundwater interception system is proposed for an effective
removal technology for establishment of hydraulic capture of PFAS along the southern installation
boundary. The recommended treatment system capacity of 50-gpm (note: final rate may be adjust
based on the results of the pilot test) will be achieved utilizing an excavation trench and two
12-inch diameter stainless-steel sumps/pumps with wire-wrapped screens. The interception
trench will be backfilled with a mixture of PFAS-free gravel and clay to facilitate water extraction.
The recommended components of the treatment system include programmable, automated
controls with adjustable flow rate monitoring for each sump/pump. The treatment components will
be housed in a weather-protected facility with ease of access to treatment vessels for
maintenance and changeouts. Sediment filtration via bag filters is recommended for pretreatment.
Groundwater interception and treatment discharge permits are required through NYSDEC.
Treatment vessel redundancy is also recommended as a safety factor for meeting discharge
requirements. The groundwater interception component has been included in Alternative A2,
Alternatives A3.1 and A3.2, and Alternative A4 with the evaluation of different treatment media
components (GAC treatment in Alternative A2; GAC and Single-Use IX or Regenerable X Resin
treatment in Alternatives A3.1 and A3.2, respectively; and SAFF® and GAC in Alternative A4).

Prior to conducting Alternative B2 (slip-lining) or B3 (CIPP lining), stormwater sewer study and
rehabilitation will be conducted. These efforts include: stormwater infrastructure CCTV survey
inspection to determine the size (inner diameter) of the utility pipes and locate potential
blockages/obstacles, line breaks, leaks/points of infiltration (e.g., cracks or joints), etc.;
stormwater sewer cleaning (including two flushes of the pipes) in storm sewer lines Outfall A,
Outfall 002, and Outfall 003 (shown on Figure 1); waste material sampling (water and solids);
and waste material removal, storage, and management. The inner diameters of the utility pipes
are currently unknown and will need to be verified by the CCTV inspection prior to final design.
Following the CCTV inspection and removal of water and debris from the sewer lines, the liner
materials, thickness specifications, and installation procedure will be finalized.

3.1 Groundwater Response Actions

There are four groundwater response action alternatives that were considered: no-action,
groundwater interception with GAC treatment, groundwater interception with a combination of
GAC and single-use or regenerable IX resin treatment, and groundwater interception with a
combination of GAC and SAFF® treatment. Additional details on each of these alternatives is
presented in the following sections.

3.1.1 Alternative A1 — No-Action

Alternative A1 is the No-Action groundwater response alternative and is included in this analysis
to comply with the NCP. This alternative will provide a baseline for alternative comparisons. Under
the No-Action alternative, there is a continued higher human exposure risk resulting from potential
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ingestion of PFAS-impacted drinking water above three times the MCLs for PFAS. There is no
cost or implementation required for this alternative, as no action will be taken. This alternative
does not meet the RAOs.

3.1.2  Alternative A2 — Groundwater Interception with GAC Treatment

GAC is a well-established treatment technology that removes chemicals from groundwater in
many settings. GAC is an adsorption medium made from a carbon source (such as coconut shells,
bituminous coal, or lignite coal) and is activated using either heat or chemicals. PFAS molecules
have a hydrophobic tail, which has an affinity for GAC. Typically, GAC is placed in a large vessel,
and groundwater is pumped through the vessel. As the water flows past the GAC, PFAS
compounds and other hydrophobic chemicals adsorb to the GAC surface and are removed from
the water. Once the adsorption sites on the GAC become filled, the GAC can no longer remove
additional constituents to levels necessary to reach treatment requirements. The spent GAC is
then removed from the vessel and replaced with a fresh batch of GAC. Figure 3 provides a basic
process flow of the treatment configuration.

GAC is not PFAS-selective and can adsorb many different chemicals from the water. The potential
for other chemicals and naturally occurring substances such as dissolved organic carbon to
compete with PFAS for the GAC adsorption sites must be considered when designing a GAC
treatment system. The cost to install, operate, and maintain a GAC system is moderate; therefore,
GAC was retained as a potential technology for removing PFAS from groundwater.

3.1.3  Alternatives A3.1 and A3.2 — Groundwater Interception with GAC and Single-Use
IX Resin Treatment or Regenerable IX Resin Treatment

IX resin is a well-established technology that removes positively charged (cation) or negatively
charged (anion) chemicals from groundwater. PFAS has a negatively charged end that can
associate with IX resin through an anionic exchange. Similar to GAC, a vessel is filled with IX
resin, and as the water flows through the vessel, anions in the water (including PFAS) are
exchanged with the anions on the IX resin. Once the exchange sites are filled, the IX resin can
no longer remove PFAS from the water to the levels necessary to meet treatment requirements.
The spent IX resin is either replaced with fresh single-use IX resin (Alternative A3.1) or
regenerated on-site if the IX resin is designed and manufactured to be regenerable (Alternative
A3.2). Figure 4A and Figure 4B depict the basic treatment configurations for these alternatives.

IX resins used for PFAS treatment can remove other anions in groundwater such as nitrate and
sulfate. Other anions can compete with PFAS for IX resin exchange sites, and this must be
considered when designing an IX system. The IX resin will be combined with GAC pretreatment
for optimized efficiency. The cost to install, operate, and maintain an IX resin system is moderate;
therefore, IX resin was retained as a potential technology for removing PFAS from groundwater.

3.1.4 Alternative A4 — Groundwater Interception with SAFF® and GAC Treatment

Foam fractionation has emerged as a viable method for removing and concentrating PFAS from
aqueous matrices. The method exploits the surface-active nature of the PFAS to adsorb at the
air-liquid interfaces of rising air bubbles, resulting in foam formation at the top of a foam
fractionator. The removal of PFAS is then achieved through foam harvesting and disposal. Foam
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fractionation has gained increasing attention due to its inherent advantages, including simplicity,
low operational costs, and ability to efficiently remove higher concentrations of PFAS without
significant impacts to operational cost. The SAFF®40 will be combined with GAC polish treatment
as a safety factor to ensure discharge limits are attained as shown in Figure 5. The GAC will
assist with any residual PFAS concentrations that may remain in groundwater.

3.2 Stormwater Infrastructure Rehabilitation Actions

There are three stormwater infrastructure rehabilitation action alternatives that were considered:
no-action, slip-lining rehabilitation, and CIPP lining rehabilitation. Additional details on each of
these alternatives are presented in the following sections.

3.21 Alternative B1 — No-Action

Alternative B1 is the No-Action stormwater infrastructure alternative and is included in this
analysis to comply with the NCP. This alternative will provide a baseline for alternative
comparisons. Under the No-Action alternative, there is a continued higher human exposure risk
resulting from potential ingestion of PFAS-impacted drinking water above three times the MCLs
for PFAS. Additionally, surface water treatment at Recreation Pond will remain inefficient. There
is no cost or implementation required for this alternative, as no action will be taken. This alternative
does not meet the RAOs.

3.2.2 Alternative B2 - Slip-Lining Method

Alternative B2 is the slip-lining storm sewer rehabilitation technique. This conventional technique
is completed by inserting a new, slightly smaller diameter carrier pipe (e.g., made of high-density
polyethylene [HDPE] or polyvinyl chloride [PVC]) into the existing pipe and grouting to seal it in
place. A limited excavation at the entry access point is required to complete this work, along with
corresponding waste management potential disruptions to daily site operations. The identified
stormwater infrastructure sections to be rehabilitated are shown in Figure 6.

3.2.3  Alternative B3 — CIPP Lining Method

Alternative B3 is the CIPP trenchless storm sewer rehabilitation technique. This technique is
completed by inserting a flexible epoxy or equivalent resin-impregnated tube/liner into the
damaged pipe and curing (i.e., hardening) it in place to create a new pipe inside of the old one.
The resin-impregnated tube/liner can be coated with polyurethane or polypropylene to provide
additional strength and chemical resistance, if required. The CIPP liner will be cured using steam
or hot water. No excavation work is required, which minimizes the waste generation stream, and
is therefore less disruptive to daily site operations since the surrounding area will not be disrupted
while the sewer line rehabilitation efforts are conducted. The identified stormwater infrastructure
sections to be rehabilitated are shown in Figure 6.

3.3 Evaluation Criteria

The USEPA NTCRA Guidance recommends identifying and assessing a limited number of
alternatives appropriate for addressing the RAOs. The technologies and methods proposed are
considered presumptive remedies, have been used before, and are generally accepted in the
remediation industry. Although GAC in combination with SAFF® is relatively new, it has been
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demonstrated and tested at many locations. The identified alternatives are evaluated against
three broad evaluation criteria, with sub-criteria, as noted below.

3.3.1 Effectiveness

e Protectiveness of human health and the environment.

e Compliance with ARARs.

o Long-term effectiveness and permanence: the extent and effectiveness of controls that
may be required to manage the risk posed by treatment residuals and/or untreated wastes.

¢ Reduction of chemical toxicity, mobility, or volume (TMV) through treatment.

e Short-term effectiveness: the effects of the alternative during the implementation before
the RAOs have been met.

3.3.2 Implementability

e Technical feasibility: the ability to implement the remedial technology and the technology’s
reliability. Technical feasibility is evaluated from construction through operation and
maintenance (O&M) of the removal action. This factor also evaluates whether an
alternative will contribute to the anticipated performance of any remedial activity.

e Administrative feasibility: the activities needed to coordinate with other regulatory offices
and agencies, the need for permits, adherence to applicable non-environmental laws, and
concerns from other regulatory agencies.

e Availability of services and materials: whether the requisite personnel, equipment, and
materials will be available during the removal action schedule and whether the technology
has been sufficiently developed for full-scale application. If the alternative includes
off-Base removal and treatment of waste, the off-Base treatment capacity is evaluated.

e Regulatory acceptance.

e Community acceptance.

3.3.3 Cost

e Capital Costs.
e Annual O&M Costs.
e Periodic costs.
e Present value.

Each alternative is evaluated against the above criteria (as applicable) in the following
paragraphs.

34 Effectiveness

3.4.1 Protectiveness

This criterion assesses whether each alternative provides adequate protection of human health
and the environment. The evaluation of protectiveness focuses on the reduction or elimination of
risks by the proposed remedial alternative. This criterion is considered a threshold for the
evaluation and must be met by the selected alternative.

Alternative A1, No-Action, is the baseline groundwater response condition. This alternative does
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not provide full protection of human health or the environment. It does not address the potential
risks caused by the presence of PFAS in the extracted groundwater.

Alternative A2, groundwater interception with GAC treatment, utilizes multimedia filters and bag
filters to remove suspended solids and dissolved iron, as applicable, and GAC to remove PFAS.
Alternative A2 protects human health by intercepting and hydraulically controlling the migration of
PFAS-impacted groundwater, redirecting it through the groundwater treatment system (GWTS),
and reducing the concentration of PFAS in the GWTS discharge to less than the discharge criteria.
As a result, Alternative A2 allows the NTCRA RAOs to be met.

Alternatives A3.1 and A3.2, groundwater interception with GAC and single use/regenerable 1X
resin treatment, utilizes bag filters and multimedia resin filters as load reduction to remove
emerging chemicals of concern and act as the final polishing step for PFAS.
Single-use/regenerable IX resin removes PFAS, and GAC vessels polish the process water prior
to discharge. Alternatives A3.1 and A3.2 protect human health by intercepting and hydraulically
controlling the migration of PFAS-impacted groundwater, redirecting it through the GWTS, and
reducing the concentration of PFAS in the treated groundwater to less than the discharge criteria.
As a result, Alternatives A3.1 and A3.2 allow the NTCRA RAOs to be met.

Alternative A4, groundwater interception with SAFF® and GAC treatment, utilizes foam formation
and harvesting to remove PFAS contaminants and GAC to remove remaining PFAS. SAFF®40
removes PFAS, and GAC vessels act as the final polishing step for the process water prior to
discharge. Alternative A4 protects human health by intercepting and hydraulically controlling the
migration of PFAS-impacted groundwater, redirecting it through the GWTS, and reducing the
concentration of PFAS in the treated groundwater to less than the discharge criteria. As a result,
Alternative A4 allows the NTCRA RAOs to be met.

Alternative B1, No-Action, is the baseline stormwater infrastructure condition. This alternative
does not provide full protection of human health or the environment. It does not address the
potential risks caused by the presence and/or migration of PFAS in the impacted stormwater
infrastructure.

Alternative B2, slip-lining rehabilitation, primarily acts as a conduit within the existing pipe and
may rely on the existing pipe to provide most of the structural integrity. Slip-lining is best suited
for applications when there are minor leaks/cracks in the existing pipe and when minimal
disruption to the existing pipe is required. Alternative B2 protects human health by restoring
structural integrity to the existing pipe and providing added support. The level of protection
provided by slip-lining rehabilitation depends on the severity of damage in the existing pipe and
the size difference between the existing and new pipe. Additionally, the hydrophyllic materials
present in the slip-lining carrier pipe will seal off and prevent PFAS-impacted groundwater from
infiltrating the stormwater lines, therefore reducing the risk of PFAS migration along the utility
lines.

Alternative B3, CIPP lining rehabilitation, generally offers greater protection than conventional
slip-lining because it creates a more structurally sound, self-supporting liner and conforms to the
existing pipe shape. CIPP lining is best suited when there is severe pipe damage (e.g., cracks,
corrosion, or root intrusion), pipes have complex geometry (e.g., significant bends), or in
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applications where a robust structural repair is required. Alternative B3 will seal leaks and cracks
in the old pipe, especially if major breaks of significant pipe deterioration are present and will
prevent water from infiltrating into the surrounding soil and destabilizing the ground around the
pipe. Alternative B3 protects human health by creating a seamless, impermeable barrier within
the existing compromised pipes to protect against leaks and prevent PFAS-impacted groundwater
from infiltrating the stormwater lines, therefore reducing the risk of PFAS migration along the utility
lines.

3.4.2 Compliance with ARARs
Alternative A1, No-Action, does not comply with the current ARARSs.
Alternative A2, Groundwater Interception with GAC Treatment, complies with all current ARARs.

Alternatives A3.1 and A3.2, Groundwater Interception with GAC and Single-Use or Regenerable
IX Resin Treatment, comply with all current ARARs.

Alternative A4, Groundwater Interception with SAFF® and GAC Treatment, complies with all
current ARARs.

Alternative B1, No-Action, does not comply with the current ARARSs.
Alternative B2, Slip-Lining Rehabilitation, complies with all current ARARs.
Alternative B3, CIPP Lining Rehabilitation, complies with all current ARARSs.
3.4.3 Long-Term Effectiveness and Permanence

Each alternative is evaluated in terms of the risk that remains after the RAOs are met. The primary
focus of this evaluation is the extent and effectiveness of controls used to manage the risk posed
by treatment residuals or untreated wastes. Long-term effectiveness is one of the balancing
criteria. The following factors are considered in evaluating this criterion:

e Adequacy of remedial controls;
¢ Reliability of remedial controls; and,
e Magnitude of the residual risk.

Alternative A1, No-Action, is not effective as it does not treat PFAS-impacted groundwater.
Potential risks to human health remain unchanged. Human receptors could be exposed to
groundwater that has been impacted by PFAS. This alternative does not satisfy the RAOs.

Alternative A2, Groundwater Interception with GAC Treatment, enhances long-term protection by
removing PFAS from the extracted groundwater. The long-term adequacy and reliability of this
alternative are dependent on the completion of the required O&M of the GWTS to meet current
and future effluent discharge criteria for PFAS. Performance and compliance monitoring are
necessary to assess whether additional response actions are needed to mitigate potential health
risks in the future.

Alternatives A3.1 and A3.2, Groundwater Interception with GAC and Single-Use or Regenerable
IX Resin Treatment, feature an effective PFAS removal configuration that enhances long-term
protection by removing PFAS from the extracted groundwater. The long-term adequacy and
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reliability of this alternative are dependent on the completion of the required O&M of the GWTS
to meet current and future effluent discharge criteria for PFAS. Performance and compliance
monitoring are necessary to assess whether additional response actions are needed to mitigate
potential health risks in the future.

Alternative A4, Groundwater Interception with SAFF® and GAC Treatment, enhances long-term
protection by removing PFAS from the extracted groundwater. The long-term adequacy and
reliability of this alternative are dependent on the completion of the required O&M of the GWTS
to meet current and future effluent discharge criteria for PFAS. Performance and compliance
monitoring are necessary to assess whether additional response actions are needed to mitigate
potential health risks in the future.

Alternative B1, No-Action, is not effective as it does not treat or prevent PFAS-impacted
stormwater infiltration and migration. Potential risks to human health remain unchanged. Human
receptors could be exposed to groundwater that has been impacted by PFAS. This alternative
does not satisfy the RAOs.

Alternative B2, slip-lining rehabilitation, enhances long-term protection by enhancing the
structural integrity of the storm sewer infrastructure and sealing off and preventing PFAS-
impacted groundwater from infiltrating the stormwater system. When installed and grouted
properly, slip-lining generally has a lifespan of 50 to 100 years. The long-term adequacy and
reliability of this alternative are dependent on the completion of the rehabilitation and lining
construction. Periodic inspections may be necessary to monitor the condition of the slip-lined pipe
and assess whether additional response actions are needed to mitigate potential health risks in
the future.

Alternative B3, CIPP lining rehabilitation, enhances long-term protection by creating a more
structurally sound, self-supporting liner than the existing pipe. This alternative creates a seamless,
impermeable barrier within the existing compromised pipes to protect against leaks and prevent
PFAS-impacted groundwater from infiltrating the stormwater system. When installed properly,
CIPP lining generally has a lifespan of 50 to 60 years. The long-term adequacy and reliability of
this alternative are dependent on the completion of the rehabilitation and lining construction.
Periodic inspections and proper maintenance may be necessary to monitor the condition of the
CIPP lining and assess whether additional response actions are needed to mitigate potential
health risks in the future.

3.4.4 Reduction of Toxicity, Mobility, or Volume through Treatment

This evaluation criterion addresses the CERCLA statutory preference for treatment options that
permanently and significantly reduce the TMV of PFAS. The criterion is satisfied when treatment
reduces the principal threats through the following:

e Destruction of toxic contaminants;

¢ Reduction in contaminant mobility;

¢ Reduction in the total mass of toxic contaminants; and,
e Reduction in the total volume of contaminated media.

Alternative A1, No-Action, does not reduce the TMV of PFAS as no additional treatment is
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proposed as a part of this alternative.

Alternative A2, Groundwater Interception with GAC Treatment, uses GAC media to reduce the
volume of PFAS in extracted groundwater. The PFAS concentrations in treated water will meet
treatment goals. Per the moratorium on PFAS incineration that remains in effect and per ASD
guidance (ASD EI&E 2023), spent GAC will be containerized, removed, and properly treated and
disposed of at a hazardous waste disposal facility.

Alternatives A3.1 and A3.2, Groundwater Interception with GAC and Single-Use or Regenerable
IX Resin Treatment, reduces the volume of PFAS in extracted groundwater using IX resin media.
PFAS concentrations in treated water will meet treatment goals. Spent single-use IX resin and
GAC will be removed and disposed of at a hazardous waste disposal facility. For regenerable 1X
resin treatment, the liquid regeneration solution will be disposed of at a hazardous waste disposal
facility.

Alternative A4, Groundwater Interception with SAFF® and GAC Treatment, reduces the volume
of PFAS in extracted groundwater using foam formation and harvesting, and the PFAS
concentrations in treated water will meet treatment goals. Spent GAC will be removed and
disposed of at a hazardous waste disposal facility. Spent foam/sludge from the SAFF®40 system
will be destroyed via hydrothermal alkaline treatment.

Alternative B1, No-Action, does not reduce the TMV of PFAS as no additional treatment is
proposed as a part of this alternative.

Alternative B2, Slip-Lining Rehabilitation, reduces the volume and mobility of PFAS in stormwater
by preventing groundwater infiltration and breaches to the storm sewer infrastructure.

Alternative B3, CIPP lining rehabilitation, reduces the volume and mobility of PFAS in stormwater
by preventing groundwater infiltration and breaches to the storm sewer infrastructure.

3.4.5 Short-Term Effectiveness

This evaluation criterion addresses the effects of the alternative during the construction and
implementation phase until the RAOs are met. Under this criterion, alternatives are evaluated for
their effects on human health and the environment during implementation of the removal action.
The following factors will be considered:

e Exposure of the community during implementation;
e Exposure of workers during construction;

e Environmental impacts; and,

e Time to achieve the RAO.

Alternative A1, No-Action, assumes no change and does not involve physical removal activities;
therefore, there are no expected short-term impacts on the affected community resulting from
implementing this action. As a result, the short-term effectiveness criterion is not applicable to
Alternative A1.

Alternative A2, Groundwater Interception with GAC Treatment, does not cause significant
potential risk to human health or the environment during implementation. Exposure of workers to
emerging chemicals of environmental concern and hazardous chemicals during GWTS
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construction, startup, O&M, and groundwater sample collection is minimized by wearing
appropriate personal protective equipment (PPE) and complying with site-specific health and
safety procedures. Proper construction and industrial safety practices will be implemented.

Alternative A3.1, Groundwater Interception with GAC and Single-Use IX Resin Treatment, does
not cause significant potential risk to human health or the environment during implementation.
Exposure of workers to emerging chemicals of environmental concern and hazardous chemicals
during the GWTS start-up, O&M, and groundwater sample collection is minimized by wearing
appropriate PPE and complying with site-specific health and safety procedures. Proper
construction and industrial safety practices will be implemented.

In Alternative A3.2, Groundwater Interception with GAC and Regenerable IX Resin Treatment
(regeneration to occur off-site), does not cause significant potential risk to human health or the
environment during implementation. Exposure of workers to emerging chemicals of
environmental concern and hazardous chemicals during the GWTS start-up, O&M, and
groundwater sample collection is minimized by wearing appropriate PPE and complying with site-
specific health and safety procedures. Proper construction and industrial safety practices will be
implemented.

Alternative A4, Groundwater Interception with SAFF® and GAC Treatment, will not cause
significant potential risk to human health or the environment during implementation. Exposure of
workers to emerging chemicals of environmental concern and hazardous chemicals during the
GWTS start-up, O&M, and groundwater sample collection is minimized by wearing appropriate
PPE and complying with site-specific health and safety procedures. Proper construction and
industrial safety practices will be implemented.

Alternative B1, No-Action, assumes no change and does not involve physical stormwater
rehabilitation activities; therefore, there are no expected short-term impacts on the affected
community resulting from implementing this action. As a result, the short-term effectiveness
criterion is not applicable to Alternative B1.

Alternative B2, Slip-Lining Rehabilitation, does not cause significant potential risk to human health
or the environment during implementation. Exposure of workers to emerging chemicals of
environmental concern and hazardous chemicals during the slip-lining construction is minimized
by wearing appropriate PPE and complying with site-specific health and safety procedures.
Proper construction and industrial safety practices will be implemented.

Alternative B3, CIPP Lining Rehabilitation, will not cause significant potential risk to human health
or the environment during implementation. Exposure of workers to emerging chemicals of
environmental concern and hazardous chemicals during the CIPP lining construction is minimized
by wearing appropriate PPE and complying with site-specific health and safety procedures.
Proper construction and industrial safety practices will be implemented.

3.5 Implementability

This criterion addresses the technical and administrative feasibility of implementing an alternative
and the availability of various services and materials that may be required during its
implementation. The following factors were considered:
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e Ability to construct the technology;

e Monitoring requirements;

¢ Availability of equipment and specialists; and,

¢ Ability to obtain approvals from regulatory agencies.

3.51 Technical Feasibility

Alternative A1, No-Action, does not include any action items; therefore, technical feasibility
criteria, including constructability, operability, and reliability, are not applicable.

Alternative A2, Groundwater Interception with GAC Treatment, is technically feasible and features
the simplest and most established GWTS configuration, as GAC is used for PFAS removal. The
capital cost for the overall GAC system including initial GAC supply is moderate, but GAC change
out may be frequent, which increases O&M requirements. Treatment capacity increases could
significantly increase O&M costs and may require additional capital expenses.

Alternative A3.1, Groundwater Interception with GAC and Single-Use IX Resin Treatment, is
technically feasible. Construction could be completed using conventional construction equipment
and services. Single-use IX resin has been demonstrated to successfully remove PFAS
compounds at other groundwater remediation projects. Treatment capacity increases could
significantly increase O&M costs and may require additional capital expenses.

Alternative A3.2, Groundwater Interception with GAC and Regenerable IX Resin Treatment, is
technically feasible. Regenerable IX resin has been successfully used to remove PFAS
compounds, but the removal and regeneration efficiency is dependent on site-specific
groundwater characteristics. Treatment capacity increases could significantly increase O&M
costs and may require additional capital expenses.

Alternative A4, Groundwater Interception with SAFF® and GAC Treatment, although a more
recently developed technology, is technically feasible. SAFF® is an effective and commercially
available PFAS treatment for many types of water, including groundwater, drinking water, and
landfill leachate. SAFF® has a proven track record and is a maturing technology. The first
commercial SAFF® system was installed in 2019 and has been operating continuously since then.
SAFF® has been commercially available in the U.S. since 2021 with several permanent
installations and numerous field pilot studies completed. Based on the review of available case
studies, SAFF® has been demonstrated to be over 99% effective at successfully removing PFAS
compounds in contaminated groundwater (Burns et al. 2021). SAFF® technology provides the
capability to treat higher levels of PFAS without additional loading of filter media, which decreases
operational costs. Treatment of higher PFAS levels with SAFF®40 is a function of increased time
in the treatment train versus an increase in treatment media. GAC is used as a polish for residual
PFAS in groundwater and serves as a redundant safety factor to meet PFAS concentration
requirements for discharge. The GAC polish contaminant loading is expected to be very light and
requires minimal changeout. This technology also allows for the most efficient future treatment
capacity expansion, if necessary.

Alternative B1, No-Action, does not include any action items; therefore, the technical feasibility
criteria, including constructability, operability, and reliability, are not applicable.
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Alternative B2, Slip-Lining Rehabilitation, is technically feasible. Construction could be completed
using conventional construction equipment and services. It is important to note that the new pipe
that is pushed/pulled into the existing pipe is of a smaller diameter; therefore, the repaired line
will have a slightly reduced flow capacity. Slip-lining has been demonstrated to successfully
extend the life of original/existing pipes, increase the efficiency of stormwater infrastructure, and
mitigate risk of stormwater breaches from pipes. Periodic inspections and monitoring could
increase O&M costs and may require additional capital expenses.

Alternative B3, CIPP Lining Rehabilitation, is technically feasible. Construction could be
completed using accessible construction equipment and services. Unlike slip-lining, the new lining
that is installed into the existing pipe will have minimal reduction in the diameter of the existing
pipe, and thus minimal (if any) reduction to the flow capacity. Rather, the potential difficulty with
CIPP lining stems from the wide range in existing pipe diameters (currently believed to range
between 8 to 72 inches). CIPP lining can be successfully installed in pipes ranging from
approximately 2 to 120 inches, but it is heavily dependent on limited contractor ability to install in
diameters larger than 40 inches. CIPP lining has been demonstrated to successfully extend the
life of original/existing pipes, increase the efficiency of stormwater infrastructure, and mitigate risk
of stormwater breaches from pipes. Periodic inspections and proper monitoring could increase
O&M costs and may require additional capital expenses.

3.5.2 Administrative Feasibility

Implementability of administrative measures is not applicable for Alternative A1, No-Action, as no
measures are taken. No permits are required for the implementation of Alternative A1.

Alternatives A2, A3.1, A3.2, and A4 are administratively feasible. The NGB will comply with the
substantive requirements of the permitting process through NYSDEC. Implementing the proposed
GWTS could proceed upon concurrence from the NYSDEC and USEPA.

e Under Section 121(d) and 121(e)(1) of CERCLA, 42 U.S.C. Section 9621(d) and
9621(e)(1), and the NCP, portions of response actions conducted entirely on-site, where
such response actions are selected and conducted in accordance with CERCLA, are
exempt from the requirement to obtain Federal, Commonwealth, regional, or local permits.
However, all activities must comply with all the applicable or relevant and appropriate
federal and state standards, requirements, criteria, or limitations that would have been
included in any such permit.

e Upon completion of the NTCRA Action Memorandum (AM), these treatment alternatives
could be implemented within approximately 1.5 years. This timeline is independent of but
may overlap with the proposed SAFF® pilot study. The removal action work plan (RAWP),
along with the detailed design plans, will take approximately six months to complete.
During the design process, regulatory permits will be obtained for groundwater
interception and discharge of treated groundwater. Construction is expected to begin
within approximately two months of completion of the RAWP. Construction time for the
GWTS is estimated to take four to six months. Postconstruction prove-out could be
completed within another four months. Therefore, this treatment alternative could be
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implemented within approximately 1.5 years from the signature date of the AM. The
treatment construction will require close coordination with Base engineering staff.

Implementability of administrative measures is not applicable for Alternative B1, No-Action, as no
measures will be taken. No permits are required for the implementation of Alternative B1.

Alternatives B2 and B3 are administratively feasible. The NGB will comply with the substantive
requirements of the permitting process through NYSDEC. Implementing the proposed stormwater
rehabilitation method could proceed upon concurrence from the NYSDEC and USEPA.

e Under Section 121(d) and 121(e)(1) of CERCLA, 42 U.S.C. Section 9621(d) and
9621(e)(1), and the NCP, portions of response actions conducted entirely on-site, where
such response actions are selected and conducted in accordance with CERCLA, are
exempt from the requirement to obtain federal, state, regional or local permits. However,
all activities must comply with all the applicable or relevant and appropriate federal and
state standards, requirements, criteria, or limitations that would have been included in any
such permit.

¢ Upon completion of the NTCRA AM, either of these stormwater rehabilitation alternatives,
not inclusive of the stormwater sewer cleaning and CCTV inspections that must first be
completed, could be implemented within less than or up to one year. The RAWP, along
with the detailed design plans, will take approximately four to six months to complete.
Construction is expected to begin within approximately one to two months of completion
of the RAWP. Construction time for the lining activities is estimated to take up to four
weeks. Postconstruction surveying and construction confirmation could be completed
within two to three weeks. Therefore, this treatment alternative could be implemented
within less than or up to one year from the signature date of the AM. The treatment
construction will require close coordination with Base engineering staff.

3.5.3 Availability of Services and Materials

Alternative A1, No-Action, requires no services, equipment, or materials. This criterion is not
applicable.

Alternative A2, Groundwater Interception with GAC Treatment, is readily implementable.
However, at higher PFAS concentrations, multiple treatment trains and/or more frequent carbon
change-out may be required for this alternative. The GWTS could readily be constructed, and
although qualified personnel are needed to operate and maintain this GWTS, such personnel are
available. The resources, equipment, and materials required for these activities are readily
available.

Alternative A3.1, Groundwater Interception with GAC and Single-Use IX Resin Treatment, is
readily implementable and requires less disposal of spent materials than Alternative A2. The
GWTS could readily be constructed, and although qualified personnel are needed to operate and
maintain this GWTS, such personnel are available. The resources, equipment, and materials
required for these activities are readily available.

Alternative A3.2, Groundwater Interception with GAC and Regenerable IX Resin Treatment, is
readily implementable and requires less disposal of spent materials than Alternative A3.1. The
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GWTS could readily be constructed, and although qualified personnel are needed to operate and
maintain this GWTS, such personnel are available. The resources, equipment, and materials
required for these activities are readily available.

Alternative A4, Groundwater Interception with SAFF® and GAC Treatment, is readily
implementable and requires less disposal of spent materials than Alternatives A2, A3.1, and A3.2.
The GWTS could readily be constructed, and although qualified personnel are needed to operate
and maintain this GWTS, such personnel are available. The resources, equipment, and materials
required for these activities are readily available.

Alternative B1, No-Action, requires no services, equipment, or materials. This criterion is not
applicable.

Alternative B2, Slip-Lining Rehabilitation, is readily implementable. Additional services are
required for the limited excavation at the access point for the slip-lining. The resources,
equipment, and materials required for these conventional activities are readily available.

Alternative B3, CIPP Lining Rehabilitation, is readily implementable and requires less waste
disposal than Alternative B2. As discussed above in the Technical Feasibility discussion (Section
3.10.1), additional efforts and potential limitations or delays may result from the need to ascertain
the diameter of the identified pipe sections and coordinate with experienced CIPP lining
subcontractors. The CIPP liner could readily be constructed by a third-party, qualified
vendor/fabricator. The resources, equipment, and materials required for these activities are
readily available.

3.5.4 Regulatory Acceptance

NYSDEC is the regulatory partner for ANG-led environmental investigations and response actions
at the Base. The NYSDEC will conduct a review of the Draft-Final EE/CA, with any comments
incorporated into the Final EE/CA following concurrence. Since the action is routine in nature and
reduces exposure to PFAS, there are no anticipated issues with regulatory acceptance of
Alternatives A2 through A4 or Alternatives B2 or B3.

3.5.5 Community Acceptance

The community will be invited to provide input during a 30-day public comment period for the Final
EE/CA. A written response will be made to significant comments received during the public
comment period and included in the Administrative Record file and incorporated into the AM, as
appropriate.

Alternatives A2, A3.1, A3.2, and A4 and Alternatives B2 or B3 will likely be acceptable to the
community since they reduce PFAS concentrations and reduce exposure to PFAS.

Regarding regulator and community involvement in this NTCRA, the NCP requires that the federal
agency follow 40 CFR §300.820(a), which in this case includes the community notice
requirements in 40 CFR §300.415(n)(1) and (4), and requires the following among others: 1)
Publish a notice of availability of the Administrative Record in a major local newspaper of general
circulation or use one or more other mechanisms to give adequate notice to a community at the
time the EE/CA is made available for public comment; 2) Provide a public comment period, as
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appropriate, of not less than 30 days from the time the Administrative Record file is made available
for public inspection; and 3) Prepare a written response to significant comments.

3.6 Cost

Removal action alternative costs are based on actual contract costs, standard cost-estimating
data, and previous experience with other similar projects. These costs represent the total
estimated cost scenario to NGB over a 30-year period.

3.6.1 Capital Costs

Alternative A1, No-Action, is the groundwater response baseline against which the other
alternatives were compared. As such, no capital costs are associated with Alternative A1.

Alternative A2, Groundwater Interception with GAC Treatment, has an estimated capital cost of
approximately $2.8 million (M) based on the construction of one 50-gpm GWTS. Additional details
are provided in Appendix A.

Alternative A3.1, Groundwater Interception with GAC and Single-Use IX Resin Treatment, has an
estimated capital cost of approximately $3.6M based on the construction of one 50-gpm GWTS.
Additional details are provided in Appendix A.

Alternative A3.2, Groundwater Interception with GAC and Regenerable 1X Resin Treatment, has
an estimated capital cost of approximately $3.7M based on the construction of one 50-gpm
GWTS. Additional details are provided in Appendix A.

Alternative A4, Groundwater Interception with SAFF® and GAC Treatment, has an estimated
capital cost of approximately $5.6M based on the construction of one 50-gpm GWTS. Additional
details are provided in Appendix A.

Alternative B1, No-Action, is the stormwater infrastructure baseline against which the other
alternatives were compared. As such, no capital costs are associated with Alternative B1.

Alternative B2, Slip-Lining Rehabilitation, has an estimated capital cost of approximately $3.0M
based on the approximate 6,600 ft of pipe that requires rehabilitation (as depicted in CPA reports
following discussion during the Restoration Advisory Board [RAB] presentation from 31 January
2024, and confirmed through a review of the previous CCTV logs). Slip-lining takes more time
and requires more specialized equipment, materials, and related expenses than CIPP lining.
Additional details are provided in Appendix A.

Alternative B3, CIPP Lining Rehabilitation, has an estimated capital cost of approximately $2.9M
based on the approximate 6,600 ft of pipe that require rehabilitation (as depicted in the RAB
presentation from 31 January 2024, and a review of the previous CCTV logs). It is recommended
that the pipes identified for rehabilitation effort in the drainage areas of Outfall A, Outfall 002, and
Outfall 003 be cleaned and inspected via CCTV prior to finalizing the liner design selections. Final
costs may vary slightly from the projections included in Appendix A. Generally, CIPP is more
cost-effective than slip-lining for pipes up to 54 inches in diameter.

3.6.2 O&M Costs

Alternative A1, No-Action, is the groundwater response baseline against which the other
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alternatives were compared. As such, no O&M costs, periodic costs, or present value costs are
associated with Alternative A1.

Alternative A2, Groundwater Interception with GAC Treatment, for the annual O&M cost of one
50-gpm GWTS are approximately $1.3M. This cost estimate incorporates periodic costs such as
site visits, spent media replacement (e.g., change-outs), media disposal, and performance
monitoring. Over a 30-year period, the net present-worth cost of a 50-gpm system is
approximately $37.9M based on the 2022 Office of Management and Budget (OMB; OMB 2022)
Circular No. A-94, Appendix C discount rate of 0.5 percent. A detailed cost estimate is provided
in Appendix A.

Alternative A3.1, Groundwater Interception with GAC and Single-Use IX Resin Treatment, for the
annual O&M cost of one 50-gpm GWTS are approximately $1.3M. This cost estimate incorporates
periodic costs such as site visits, spent media replacement (e.g., change-outs), media disposal,
and performance monitoring. Over a 30-year period, the net present-worth cost of a 50-gpm
system is approximately $38.8M based on the OMB discount rate of 0.5 percent. A detailed cost
estimate is provided in Appendix A.

Alternative A3.2, Groundwater Interception with GAC and Regenerable IX Resin Treatment, for
the annual O&M cost of one 50-gpm GWTS are approximately $1.1M. This cost estimate
incorporates periodic costs such as site visits, spent media replacement (e.g., change-outs),
media disposal, and performance monitoring. Over a 30-year period, the net present-worth cost
of a 50-gpm system is approximately $34.6M based on OMB discount rate of 0.5 percent. A
detailed cost estimate is provided in Appendix A.

Alternative A4, Groundwater Interception with GAC and SAFF® Treatment, for the annual O&M
cost of one 50-gpm GWTS are approximately $1.0M. This cost estimate incorporates periodic
costs such as site visits, spent media replacement (e.g., change-outs), media disposal, and
performance monitoring. Over a 30-year period, the net present-worth cost of a 50-gpm system
is approximately $33.9M based on the OMB discount rate of 0.5 percent. A detailed cost estimate
is provided in Appendix A.

Alternative B1, No-Action, is the baseline against which the other alternatives were compared. As
such, no O&M costs, periodic costs, or present value costs are associated with Alternative B1.

Alternative B2, Slip-Lining Rehabilitation, and Alternative B3, CIPP Lining Rehabilitation, may
require similar periodic costs such as site visits, periodic inspections, and general monitoring. The
annual O&M cost will be similar for both alternatives and has been incorporated into the capital
cost.
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4.0 COMPARATIVE ANALYSIS OF ALTERNATIVES

In this section, the eight evaluated alternatives for the two NTCRA tracks are compared to one
another relative to the RAOs, following the NTCRA Guidance. Alternatives were ranked relative
to each other, with the best rating scored with a 1 and the worst rating scored with a 4. Comparable
alternatives are ranked with the same score. A score of 4 indicates the alternative does not meet
the criterion. A score of 2 or 3 indicates the alternative partially meets the criterion (partial
compliance or compliance after a long period of time). A score of 1 indicates an alternative fully
meets the evaluation criterion. For each alternative, the sum of the scores for various criteria is
calculated. The selected alternative has a low score compared to the other alternatives and is the
preferred alternative based on the RAO criterion. A comparative analysis of the removal action

alternatives is summarized below in Table 4-1 and Table 4-2.

Table 4-1. Comparative Analysis of NTCRA Track 1 (Groundwater) Alternatives

Alternative
A3.1. A3.2. A4
o A2. Groundwater | Groundwater Groun d;lvater
Criterion . _|Groundwater| Interception Interception .
A1. No-Action . Interception
Interception | and GAC + and GAC + and SAFF® +
and GAC Single-Use IX |Regenerable IX
. - GAC
Resin Resin
Protection of Human Health 4 1 y 1 1
and the Environment
Compliance with ARARs 4 1 1 1 1
Long-Term Effectiveness and 4 > 2 2 y
Permanence
Reduction of Toxicity, Mobility, 4 3 2 2 y
or Volume
Short-Term Effectiveness 4 1 1 1 1
Technical Feasibility 1 2 2 3 2
Administrative Feasibility 4 2 2 2 2
Availability of
Services/Materials 1 2 2 2 2
Capital Costs 1 2 3 3 4
O&M Costs 1 4 4 3 2
TOTAL SCORE 28 20 20 20 17
Notes:

ARAR - applicable or relevant and appropriate requirement

GAC - granular activated carbon
IX —ion exchange

O&M — operation and maintenance

SAFF® — surface-activated foam fractionation
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Table 4-2. Comparative Analysis of NTCRA Track 2 (Stormwater) Alternatives

Alternative
Criterion
B1. No-Action |B2. Slip-Lining|B3. CIPP Lining

Protection of Human Health 4 1 y
and the Environment
Compliance with ARARs 4 1 1
Long-Term Effectiveness and

4 1 2
Permanence
Reduction of Toxicity, Mobility,

4 1 1
or Volume
Short-Term Effectiveness 4 1 1
Technical Feasibility 1 3 2
Administrative Feasibility 4 2 2
Availability of y 2 3
Services/Materials
Capital Costs 1 3 2

TOTAL SCORE 27 15 15
Notes:

ARAR - applicable or relevant and appropriate requirement
CIPP - cured-in-place-pipe
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5.0 RECOMMENDED ALTERNATIVE

Eight alternatives were evaluated to achieve the RAOs for the PFAS-impacted groundwater along
the southern installation boundary and the adjacent stormwater infrastructure. These alternatives
consist of the following:

e Groundwater
o Alternative A1: No-Action
o Alternative A2: Groundwater Interception with GAC Treatment

o Alternative A3.1: Groundwater Interception with GAC and Single-Use IX Resin
Treatment

o Alternative A3.2: Groundwater Interception with GAC and Regenerable X Resin
Treatment

o Alternative A4: Groundwater Interception with SAFF® and GAC Treatment
e Stormwater Infrastructure

o Alternative B1: No-Action

o Alternative B2: Slip-Lining Rehabilitation

o Alternative B3: CIPP Lining Rehabilitation

5.1 Selected Alternative

Based on the comparative analysis, the recommended response actions include Alternative A4,
Groundwater Interception with SAFF® and GAC Treatment, and Alternative B3, CIPP Lining
Rehabilitation.

Alternative A4 is recommended as it is the most technically feasible alternative that meets the
groundwater RAOs following the pilot study completion. This alternative hydraulically controls
PFAS migration in groundwater and effectively treats PFAS in the extracted groundwater to
reduce the current mass of PFAS in groundwater. Alternative A4 is cost-effective due to lower
O&M costs and treatment train dependability and expandability. Alternative A4 is administratively
feasible with stakeholder backing and could be part of a permanent remedy for groundwater. The
estimated capital cost is approximately $5.6M. The annual O&M costs of one 50-gpm GWTS are
approximately $1.0M. Over a 30-year period, the net present-worth cost of a 50-gpm system is
approximately $33.9M.

Alternative B3 is recommended, as it is the most technically feasible alternative that meets the
stormwater infrastructure RAOs. This alternative effectively prevents groundwater infiltration into
the stormwater infrastructure. Alternative B3 is cost-effective and is administratively feasible. The
estimated capital cost is approximately $2.9M.

5.2 Removal Action Schedule

Per CERCLA Section 104(c), there is no time restriction for implementing the removal action at
the Base since NGB is funding the removal activity. Since this removal action has been
designated non-time-critical, the start date is dependent on the completion of public review and
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subsequent AM, the availability of adequate funding and contracting capacity, and the
development and approval of the RAWP. During the design process, regulatory permits are
required for groundwater interception and discharge of treated groundwater. Once the planning
and approval process is complete, the removal action can be implemented. The proposed pilot
study can be conducted concurrent with the timeline for AM approval and incorporated into the
design and implementation process.

Aside from the previously mentioned dependence upon timely regulatory approval of both the
permits and the AM and adequate funding and contracting availability, there are no other
anticipated weather-related, administrative, or material availability restrictions expected to impact
the removal schedule.
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Stewart Air National Guard Base
Engineering Evaluation/Cost Estimate

Alternative A3.1: Groundwater Interception and GAC Treatment + Single-Use IX Resin - Cost Summary

Description Units Unit Cost Quantity Totals
Equipment and Process Costs
Multimedia Filtration System (includes equipment, shipping, and installation/supervision) LS $ 13,251 1 $ 13,251
GAC System (includes 2 vessels, shipping, installation, and supervision) LS $ 165,522 1 $ 165,522
IX Resin (Single-Use) System (includes 2 vessels, shipping, installation, and supervision) LS $ 177,749 1 $ 177,749
Pr ional Labor - Planning and Reporting LS $ 274,627 1 $ 274,627
Subtotal $ 631,149
Treatment System Mechanical
Groundwater Interception Trench Installation (30 ft deep and 2 ft width) - One-Pass Trenching/LF LF $ 444 900 $ 399,726
Stainless Steel Groundwater Collection Sumps (12-inch stainless steel, includes well pump and motor pairs) - TD = 30 ft bgs Each $ 92,461 2 $ 184,923
Overhead Electrical Distribution - Groundwater Extraction Sumps LS $ 42,037 1 $ 42,037
Influent Conveyance and Treated Effluent Discharge (Trenching/Piping/LF) LF $ 87 1,120 $ 96,925
Residual Waste Mangement - Installation of Interception Trench and Influent/Effluent Conveyance (includes transports/disposal - hazardous) LS $ 685,855 1 $ 685,855
Extraction Well Installation (TD = 30 ft bgs) Each $ 45,840 2 $ 91,681
Monitoring Well Installation - 7 cluster MWs (15" and 30' depth) and 1 MWs (30' depth) Each $ 15,533 15 $ 232,993
Utility Clearance and Survey - EW/MW LS $ 3,662 1 $ 3,662
Residual Waste Mangement - Installation of EW/MW (includes transports/disposal - hazardous) LS $ 23,350 1 $ 23,350
Slug Test/ MW Each $ 97 14 $ 1,355
Hydraulic Pumping Test/ EW Each $ 41,504 2 $ 83,009
Zone of Pumping Influence of Extraction Trench - Transducers/month Each $ 487 102 $ 49,645
Bench-Scale Treatability Test Each $ 67,230 1 $ 67,230
alytical (including shij ) - IDW M. Treatment System, and Pilot System Optimization Investigation LS $ 366,121 1 $ 366,121
Subtotal $ 2,328,513
Treatment System Facility
Treatment System Facility (includes SCADA material and installation/supervision) SF $ 224 1200 $ 268,440
Discharge to POTW (includes installation of piping, discharge fees, and site restoration) LS $ 43,596 1 $ 43,596
Subtotal $ 312,036
System Start-Up
Start-Up Costs (includes labor and miscellaneous materials) LS $ 7,888 1 $ 7,888
Subtotal $ 7,888
Subtotal § 3,279,587
10% Contingency $ 327,959
One 50-GPM System Grand Total $ 3,607,545.17
Alternative 3.1 - Treatment System O&M Cost (30 Years) - System Start-Up with Construction Cost Units Unit Cost Quantity Totals
Media Filter Bags Each $ 1,632 2 S 3,264
GAC Vessel Replacement (bi-annually) Each $ 77,922 2 S 155,844
GAC Removal and Disposal (bi-annually) LS $ 2,224 2 S 4,448
IX Resin (Single-Use) Vessel Replacement (bi-annually) Each $ 77,922 2 $ 155,844
IX Resin Removal and Disposal LS $ 7,755 1 $ 7,755
Extraction Sump/Well Redevel /Mai (includes labor and equij ‘materials) LS $ 8,863 1 $ 8,863
Sludge Disposal (Medial Filtration, waste characterization, transport/disposal as hazardous) LS $ 21,317 1 $ 21,317
Sampling and Analyses (includes labor, analyses, materials, shipment, and reporting) LS $ 374,300 1 $ 374,300
Health & Safety Supplies LS $ 7,743 1 $ 7,743
Treatment System Operator Hours $ 103.16 1,365 S 140,814
Electrical Charge KWH $ 0.15 55,520 $ 8,328
Wastewater Disposal Fee LS $ 27,245.21 1 $ 27,245
Baseline and Performance Groundwater Monitoring (Quarterly/Year, includes 1 I and planning/reporting) LS $ 349,779 1 $ 349,779
O&M Costs per Year| § 1,265,544
Total Cost (30 Years)| $ 38,782,191

Notes:
1. Unit rates were based on RACER 11.9

2. Standard work plans are estimated for first year only; therefore, the cost per year for baseline and performance groundwater monitoring is an

age over the 30-year O&M.




Stewart Air National Guard Base
Engineering Evaluation/Cost Estimate

Alternative A3.2: Groundwater Interception and GAC Treatment + Regenerable IX Resin - Cost Summary

Description Units Unit Cost Quantity Totals
Equipment and Process Costs
Multimedia Filtration System (includes equipment, shipping, and installation/supervision) LS $ 13,251 1 $ 13,251
GAC System (includes 2 vessels, shipping, installation, and supervision) LS $ 165,522 1 $ 165,522
IX Resin (Regenerable) System (includes 2 vessels, shipping, installation, and supervision) LS $ 181,987 1 $ 181,987
Pr ional Labor - Planning and Reporting LS $ 274,627 1 $ 274,627
Subtotal $ 635,387
Treatment System Mechanical
Groundwater Interception Trench Installation (30 ft deep and 2 ft width) - One-Pass Trenching/LF LF $ 444 900 $ 399,726
Stainless Steel Groundwater Collection Sumps (12-inch stainless steel, includes well pump and motor pairs) - TD = 30 ft bgs Each $ 92,461 2 $ 184,923
Overhead Electrical Distribution - Groundwater Extraction Sumps LS $ 42,037 1 $ 42,037
Influent Conveyance and Treated Effluent Discharge (Trenching/Piping/LF) LF $ 87 1,120 $ 96,925
Residual Waste Mangement - Installation of Interception Trench and Influent/Effluent Conveyance (includes transports/disposal - hazardous) LS $ 685,855 1 $ 685,855
Extraction Well Installation (TD = 30 ft bgs) Each $ 45,840 2 $ 91,681
Monitoring Well Installation - 7 cluster MWs (15" and 30' depth) and 1 MWs (30' depth) Each $ 15,533 15 $ 232,993
Utility Clearance and Survey - EW/MW LS $ 3,662 1 $ 3,662
Residual Waste Mangement - Installation of EW/MW (includes transports/disposal - hazardous) LS $ 23,350 1 $ 23,350
Slug Test/ MW Each $ 97 14 $ 1,355
Hydraulic Pumping Test/ EW Each $ 41,504 2 $ 83,009
Zone of Pumping Influence of Extraction Trench - Transducers/month Each $ 487 102 $ 49,645
Bench-Scale Treatability Test Each $ 67,230 1 $ 67,230
alytical (including shij ) - IDW M. Treatment System, and Pilot System Optimization Investigation LS $ 366,121 1 $ 366,121
Subtotal $ 2,328,513
Treatment System Facility
Treatment System Facility (includes SCADA material and installation/supervision) SF $ 224 1400 $ 313,180
Discharge to POTW (includes installation of piping, discharge fees, and site restoration) LS $ 43,596 1 $ 43,596
Subtotal $ 356,776
System Start-Up
Start-Up Costs (includes labor and miscellaneous materials) LS $ 7,888 1 $ 7,888
Subtotal $ 7,888
Subtotal § 3,328,564
10% Contingency $ 332,856
One 50-GPM System Grand Total $ 3,661,420.38
Alternative 3.2 - Treatment System O&M Cost (30 Years) - System Start-Up with Construction Cost Units Unit Cost Quantity Totals
Media Filter Bags Each $ 1,632 2 S 3,264
GAC Vessel Replacement (bi-annually) Each $ 77,922 2 S 155,844
GAC Removal and Disposal (annually) LS $ 2,224 1 $ 2,224
IX Resin (Regenerable) Replacement (bi-annually) Each $ 2,299 2 $ 4,598
IX Resin Removal and Disposal LS $ 7,755 1 $ 7,755
Extraction Sump/Well Redevel /Mai (includes labor and equij ‘materials) LS $ 8,863 1 $ 8,863
Sludge Disposal (Medial Filtration, waste characterization, transport/disposal as hazardous) LS $ 21,317 1 $ 21,317
Sampling and Analyses (includes labor, analyses, materials, shipment, and reporting) LS $ 374,300 1 $ 374,300
Health & Safety Supplies LS $ 7,743 1 S 7,743
Treatment System Operator Hours $ 103.16 1,365 S 140,814
Electrical Charge KWH $ 0.15 55,520 $ 8,328
Wastewater Disposal Fee LS $ 27,245.21 1 $ 27,245
Baseline and Performance Groundwater Monitoring (Quarterly/Year, includes 1 I and planning/reporting) LS $ 349,779 1 $ 349,779
O&M Costs per Year| § 1,112,075
Total Cost (30 Years)| $ 34,570,533

Notes:
1. Unit rates were based on RACER 11.9

2. Standard work plans are estimated for first year only; therefore, the cost per year for baseline and performance groundwater monitoring is an

age over the 30-year O&M.




Stewart Air National Guard Base
Engineering Evaluation/Cost Estimate

Alternative A4: Groundwater Interception and Foam Fractionation with GAC Polish - Cost Summary

Description Units Unit Cost Quantity Totals
Equipment and Process Costs
Multimedia Filtration System (includes equipment, shipping, and installation/supervision) LS $ 13,251 1 $ 13,251
GAC System (includes 2 vessels, shipping, installation, and supervision) LS $ 165,522 1 $ 165,522
Foam Fractionation System (includes SAFF®40 system, shipping, installation, and supervision) LS $ 1,900,000 1 $ 1,900,000
Pr ional Labor M: - Planning and Reporting LS $ 274,627 1 $ 274,627
Subtotal $ 2,353,400
Treatment System Mechanical
Groundwater Interception Trench Installation (30 ft deep and 2 ft width) - One-Pass Trenching/LF LF $ 444 900 $ 399,726
Stainless Steel Groundwater Collection Sumps (12-inch stainless steel, includes well pump and motor pairs) - TD = 30 ft bgs Each $ 92,461 2 $ 184,923
Overhead Electrical Distribution - Groundwater Extraction Sumps LS $ 42,037 1 $ 42,037
Influent Conveyance and Treated Effluent Discharge (Trenching/Piping/LF) LF $ 87 1,120 $ 96,925
Residual Waste Mangement - Installation of Interception Trench and Influent/Effluent Conveyance (includes transports/disposal - hazardous) LS $ 685,855 1 $ 685,855
Extraction Well Installation (TD = 30 ft bgs) Each $ 45,840 2 $ 91,681
Monitoring Well Installation - 7 cluster MWs (15" and 30' depth) and 1 MWs (30' depth) Each $ 15,533 15 $ 232,993
Utility Clearance and Survey - EW/MW LS $ 3,662 1 $ 3,662
Residual Waste Mangement - Installation of EW/MW (includes transports/disposal - hazardous) LS $ 23,350 1 $ 23,350
Slug Test/ MW Each $ 97 14 $ 1,355
Hydraulic Pumping Test/ EW Each $ 41,504 2 $ 83,009
Zone of Pumping Influence of Extraction Trench - Transducers/month Each $ 487 102 $ 49,645
Bench-Scale Treatability Test Each $ 67,230 1 $ 67,230
alytical (including shij ) - IDW M. Treatment System, and Pilot System Optimization Investigation LS $ 366,121 1 $ 366,121
Subtotal $ 2,328,513
Treatment System Facility
Treatment System Facility (includes SCADA material and installation/supervision) SF $ 224 1400 $ 313,180
Discharge to POTW (includes installation of piping, discharge fees, and site restoration) LS $ 43,596 1 $ 43,596
Subtotal $ 356,776
System Start-Up
Start-Up Costs (includes labor and miscellaneous materials) LS $ 7,888 1 $ 7,888
Subtotal $ 7,888
Subtotal § 5,046,577
10% Contingency $ 504,658
One 50-GPM System Grand Total $ 5,551,234.32
Alternative 4 - Treatment System O&M Cost (30 Years) - System Start-Up with Construction Cost Units Unit Cost Quantity Totals
Media Filter Bags Each $ 1,632 2 S 3,264
GAC Vessel Replacement (biennially) Each $ 77,922 0.5 $ 38,961
GAC Removal and Disposal (biennially) LS $ 2,224 0.5 $ 1,112
SAFF40 Booster (yearly) Each $ 4,000 1 $ 4,000
SAFF System Spent Foam/Sludge Removal and Disposal (yearly) LS $ 13,311 1 $ 13,311
Extraction Sump/Well Redevel /Mai (includes labor and equij ‘materials) LS $ 8,863 1 $ 8,863
Sludge Disposal (Medial Filtration, waste characterization, transport/disposal as hazardous) LS $ 21,317 1 $ 21,317
Sampling and Analyses (includes labor, analyses, materials, shipment, and reporting) LS $ 374,300 1 $ 374,300
Health & Safety Supplies LS $ 7,743 1 $ 7,743
Treatment System Operator Hours $ 103.16 1,365 S 140,814
Electrical Charge KWH $ 0.15 189,548 $ 28,432
Wastewater Disposal Fee LS $ 27,245 1 $ 27,245
Baseline and Performance Groundwater Monitoring (Quarterly/Year, includes i I and planning/reporting) LS $ 349,779 1 $ 349,779
O&M Costs per Year| § 1,019,142
Total Cost (30 Years)| $ 33,877,381

Notes:
1. Unit rates were based on RACER 11.9 and Allonnia quotation updated December 2024 for supply and installation of SAFF®40 system.

2. Standard work plans are estimated for first year only; therefore, the cost per year for baseline and performance groundwater monitoring is an

age over the 30-year O&M.




Stewart Air National Guard Base
Engineering Evaluation/Cost Estimate
Alternative Summary
NTCRA Track 2: Stormwater Infrastructure Rehabilitation

Alternative Description Construction
B1 No Action $ -
B2 Slip-Lining $ 3,017,616
B3 Cure-In-Place-Pipe (CIPP) Lining $ 2,872,416
Notes:

1. Stormwater Sewer System (6,600 LF)




Stewart Air National Guard Base
Engineering Evaluation/Cost Estimate

Alternative B2: Slip-Lining - Cost Summary

Description Units Unit Cost Quantity Totals
Equipment and Process Costs
GAC System (includes 2 vessels, shipping, installation, and supervision) LS $ 31,092 1 $ 31,092
Professional Labor Management - Planning and Reporting LS $ 207,639 1 $ 207,639
Subtotal $ 238,731
Stormwater Sewer Rehabilitation
Stormwater Sewer Cleaning (includes labor, travel, ODCs, and waste management) LF $ 56 6,600 $ 368,676
Pre-Lining Rinsing and CCTV Inspection (includes labor, travel, ODCs, and waste management) LF $ 23 6,600 $ 150,678
Liner Installation (includes limited excavation, labor, travel, ODCs, and waste management) LF $ 264 6,600 $ 1,742,400
Post-Lining CCTV Inspection and Flow Testing (includes labor, travel, and ODCs) LF $ 9 6,600 $ 62,436
Site Restoration and Manhole Waterproofing (includes labor, travel, and ODCs) LS $ 172,525 1 $ 172,525
Subtotal $ 2,496,715
Site Inspections and Monitoring
Site Visit Costs (includes labor and travel) - assume 3 visits (2 personal) LS $ 7,841 1 $ 7,841
Subtotal $ 7,841
Subtotal § 2,743,287
10% Contingency $ 274,329
Alternative B2 Grand Total $ 3,017,615.68

Notes:
Unit rates were based on RACER 11.9

Standard work plans and health and safety plan are estimated for stormwater sewer rehabilitation.




Stewart Air National Guard Base
Engineering Evaluation/Cost Estimate
Alternative B3: CIPP Lining - Cost Summary

Description Units Unit Cost Quantity Totals
Equipment and Process Costs
GAC System (includes 2 vessels, shipping, installation, and supervision) LS $ 31,092 1 $ 31,092
Professional Labor Management - Planning and Reporting LS $ 207,639 1 $ 207,639
Subtotal $ 238,731
Stormwater Sewer Rehabilitation
Stormwater Sewer Cleaning (includes labor, travel, ODCs, and waste management) LF $ 56 6,600 $ 368,676
Pre-Lining Rinsing and CCTV Inspection (includes labor, travel, ODCs, and waste management) LF $ 23 6,600 $ 150,678
Liner Installation (includes labor, travel, ODCs, and waste management) LF $ 244 6,600 $ 1,610,400
Post-Lining CCTV Inspection and Flow Testing (includes labor, travel, and ODCs) LF $ 9 6,600 $ 62,436
Site Restoration and Manhole Waterproofing (includes labor, travel, and ODCs) LS $ 172,525 1 $ 172,525
Subtotal $ 2,364,715
Site Inspections and Monitoring
Site Visit Costs (includes labor and travel) - assume 3 visits (2 personal) LS $ 7,841 1 $ 7,841
Subtotal $ 7,841
Subtotal § 2,611,287
10% Contingency $ 261,129
Alternative B3 Grand Total $ 2,872,415.68

Notes:
Unit rates were based on RACER 11.9

Standard work plans and health and safety plan are estimated for stormwater sewer rehabilitation.
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IRA 2
Basewide

Estimate Documentation Report - Layout 1

Software:

RACER Version: 11.9.9.6 Dec 2023

Database Location: C:\Users\kbranley\OneDrive - BB&E, Inc\Documents\ANG\Stewart ANGB - Interim
Action IGE - June 2024\Stewart ANG Base |IRA_Stormwater Sewer Rehabilitation.mdb

Folder:
Folder Name: Stewart ANGB
Project:
ID: IRA2
Name: Groundwater Response Action at Southern Boundary
Category: None
Location
State / Country: NEW YORK
City: STEWART
Location Modifier Default User Reason for changes
1.210 1.210
Options

Database: System Costs
Cost Database Date: 2024
Report Option: Fiscal

Description FY24

Print Date: 7/17/2024 6:42:45 PM Paae: 1 of 47
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IRA 2

Basewide
Estimate Documentation Report - Layout 1
Site:
ID: Basewide
Name: Basewide
Type: None
Media/Waste Type
Primary: Groundwater
Secondary: Soil
Contaminant
Primary: PFAS
Secondary: Other

Phase Names

Pre-Study Safety Level:
Study Safety Level:
Design Safety Level:

Removal/Interim Action
Remedial Action
Operations & Maintenance
Long Term Monitoring
Site Closeout

Safety Level:
Safety Level:
Safety Level:
Safety Level:
Safety Level: D

OO0 O0ComGom

In the RACER Preferences the default value for the Safety Level is established. This sets the default value
for the safety level for each technology model based on the type of work being completed. Note: RACER
Technologies that safety level is not appropriate to change from the default are hard-coded to estimate costs
without a safety level productivity factor, which is Safety Level E.

Documentation
Description:
Support Team:
References:

Estimator Information
Estimator Name:
Estimator Title:
Agency/Org./Office:
Business Address:

Telephone Number:
Email Address:
Estimate Prepared Date:

Estimator Signature:

Reviewer Information
Reviewer Name:
Reviewer Title:

Print Date: 7/17/2024 6:42:45 PM

See corresponding Phase 1 Report.
See corresponding Phase 1 Report.
See corresponding Phase 1 Report.

Kathryn P. P. Branley
Cost Estimator
BB&E, Inc.

85 N.E. Loop 410, Ste. 603
San Antonio, TX 78216

+353-87-1877519
kbranley@bbande.com
07/15/2024

This report for official use only.

Date:
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IRA 2
Basewide

Estimate Documentation Report - Layout 1

Agency/Org./Office:
Business Address:
Telephone Number:

Email Address:

This report for official use only.

Date Reviewed: 07/15/2024
Reviewer Signature: Date:
Estimate Costs:
Phase Names Marked-Up Cost
IRA 2 - Groundwater Extraction System $1,292,552.15
IRA 2 - Pilot Treatment System $512,008.50
IRA 2 - Influent Conveyance and Treated Effluent Discharge (Options 1-3) $271,073.24
IRA 2 - Pilot System Optimization Investigation $919,779.39
IRA 2 - Pilot Groundwater Treatment System O&M $334,079.75
Total Cost: $3,329,493.04
Total Project Cost: $3,329,493.04
Phase Documentation:
Phase Type: Removal/lnterim Action
Phase Name: IRA 2 - Groundwater Extraction System
Description: FY24
Approach: Ex Situ
Start Date: October, 2023
Labor Rate Group: System Labor Rate
Analysis Rate Group: System Analysis Rate
Phase Markup Template: System Defaults without Owner Cost
Technology Markups Markup % Prime % Sub.

Trenching/Piping Yes 100 0

Groundwater Extraction Wells Yes 100 0

RESIDUAL WASTE MANAGEMENT Yes 100 0

Total Marked-up Cost:  $1,292,552.15

Print Date: 7/17/2024 6:42:45 PM Paae: 3 of 47



IRA 2

Basewide

Estimate Documentation Report - Layout 1

Technologies:

Technology Name:

User Name: Trenching/Piping

Trenching/Piping (#1)

Description Default User UOM
Trenching
Required Parameters
Trench Length 900 FT
Trench Width 2 FT
Trench Depth 20 FT
% of Excavated Material Used as Backfill 0.00 %
Source of Additional Fill Offsite n/a
Dewatering Required No n/a
Floor Slab Sawing 0 HR
Soil Type Silt/Silty-Clay Mixture n/a
Existing Cover Soil/Gravel n/a
Replacement Cover Soil/Gravel n/a
Sidewall Protection None n/a
Horizontal Drilling Required No n/a
Horizontal Drilling Length 0 LF
Safety Level D n/a
Piping
Required Parameters
Number of Pipes in Trench 3 EA
Pipe One: Pipe Material PVC Sch 80 n/a
Pipe One: Pipe Diameter 6 IN
Pipe Two: Pipe Material PVC Sch 80 n/a
Pipe Two: Pipe Diameter 4 IN
Pipe Three: Pipe Material PVC Sch 80 n/a
Pipe Three: Pipe Diameter 2 IN

Comments:

Trenching/Piping technology was used to account for one-pass trenching for construction of the
groundwater extraction system.

Revised quantities appropriately since there is a limit of 20 ft bgs for depth of trench as well as

reconstruction of the groundwater recovery trench.

Two (2) stainless steel sump pump for recovery of the groundwater will be accounted for under

the separate technology (Groundwater Extraction Wells).

Include electrician (24 hrs) and installation of electrical conduit for submersible pumps.

Transport/disposal of contaminated soils will be accounted for under separate technology

(Residual Waste Management).

Print Date: 7/17/2024 6:42:45 PM

This report for official use only.
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Estimate Documentation Report - Layout 1

Technology: Trenching/Piping

Element:
Year(s) Cost per Year
2024 $266,648.76
Extended Cost
Assembly Description QTY UOM Mat Cost Lab Cost Eqp Cost Sub Bid Cost Cost Override
17030201 Backfill, waste excess 2,000.00 LCY 0.00 1.48 1.15 0.00 $5,265.86 No
excavated materials on
site
17030265 Cat 245, 3.0 CY, 2,000.00 BCY 0.00 1.06 0.90 0.00 $3,912.50 No
Soil/Sand, Trenching,
Excludes Sheeting,
Excludes Dewatering
17030418 Backfill with Crushed 0.00 CcY 46.24 0.00 0.00 0.00 $0.00 No
Stone
17030423 Unclassified Fill, 6" 0.00 CcY 25.74 2.37 1.68 0.21 $0.00 No
Lifts, Off-Site, Includes
Delivery, Spreading,
and Compaction
17030428 Clay, 8" Lifts, Off-Site 267.00 CcY 43.73 2.52 1.93 2.76 $13,600.04 No
17030430 Gravel, 6" Lifts 1,667.00 CcY 40.24 19.67 1.52 0.21  $102,750.78 No
17030501 Compaction, subgrade, 0.00 ECY 0.00 4.94 0.22 0.00 $0.00 No
18" wide, 8" lifts, walk
behind, vibrating plate
18050301 Loam or topsoil, 67.00 LCY 64.82 14.12 4.00 0.00 $5,556.68 No
imported topsoil, 6"
deep, furnish and place
20020507 Shielded cable, copper, 900.00 LF 22.18 5.71 0.12 0.00 $25,202.84 No
XLP shielding, URD,
15 kV, 3 conductor, #2,
direct burial, excl
splicing & terminations
33029944 Geophysical Utility 1.00 EA 0.00 0.00 0.00 1,472.06 $1,472.06 No
Survey
33080532 Geotextile Fabric, Non-  200.00 SY 1.40 2.03 0.13 0.00 $712.94 No
Woven 80 Mil
33220212 Surveying - 2-man 1.00 DAY 0.00 2,163.90 25.56 0.00 $2,189.46 No
Crew
33222006 Electrician 24.00 HR 0.00 133.80 0.00 0.00 $3,211.31 No
33231180 Mobilization/Demobiliz 1.00 EA 907.87 2,211.53 997.04 0.00 $4,116.43 No
ation, Drill Equipment
or Trencher, Crew
33260428 2" PVC, Schedule 80, 900.00 LF 2.98 23.08 0.00 0.00 $23,458.56 No
Connection Piping
33260430 4" PVC, Schedule 80, 900.00 LF 8.80 27.88 0.00 0.00 $33,007.85 No
Connection Piping
33260431 6" PVC, Schedule 80, 900.00 LF 12.11 34.77 0.00 0.00 $42,191.43 No
Connection Piping
Total Element Cost: $266,648.76
Print Date: 7/17/2024 6:42:46 PM Paae: 5 of 47
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IRA 2

Basewide
Estimate Documentation Report - Layout 1
Total Tech Cost: $266,648.76
Cost Over Time Summary
Element Year(s) Cost per Year Total Cost
General 2024 $266,648.76 $266,648.76
Total Marked Up Tech Cost: $266,648.76
Technology Name:  Groundwater Extraction Wells (#1)
User Name: Groundwater Extraction Wells
Description Default User UOoOM
System Definition
Required Parameters
Number of Wells 2 EA
Flow Rate per Well 50 GPM
Type of Formation Unconsolidated n/a
Depth to Base of Contamination 30 FT
Type of Aquifer Unconfined n/a
Depth to Static Water Table 15 FT
Depth to Top of Confining Layer 0 FT
Depth to Bottom of Confining Layer 0 FT
Type of Existing Cover Soil/Gravel n/a
Safety Level D n/a
Pumps & Wells
Secondary Parameters
Type of Submersible Pump 28 28 n/a
Casing Diameter 6 inches 6 inches IN
Wells Enclosure Restricted Zone/Above Pedestrian/Below n/a
Ground Ground Vault
Wells Screen Length 15 15 FT
Drum Dirill Cuttings Yes n/a
Pipes & Tanks
Secondary Parameters
Pipe Location Above Ground n/a
Pipe Type PVC, Schedule 80 PVC, Schedule 80 n/a
Pipe Length 50 435 FT
Effluent Collection Tank Yes n/a
Effluent Collection Tank Type 5,000 GAL, Single Wall 5,000 GAL, Single Wall n/a
Steel Tank Steel Tank
Number of Effluent Collection Tanks 1 1 EA
Comments: Groundwater Extraction Wells technology was used to account for two (2) stainless steel
groundwater collection sumps (12-inch stainless steel).
Technology: Groundwater Extraction Wells
Element:
Print Date: 7/17/2024 6:42:47 PM Paae: 6 of 47
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IRA 2
Basewide

Estimate Documentation Report - Layout 1

Technology: Groundwater Extraction Wells

Year(s)

2024

Cost per Year
$184,922.95

Assembly
33020303

33109660

33170808

33220112
33230103

33230129

33230144

33230203

33230246

33230303
33230548

33231103

33231172

33231182

33231186

33231403

Description
Organic Vapor
Analyzer Rental, per
Day

5,000 Gallon Single-
wall Steel
Aboveground Tank,
Includes Cradles,
Coating, Fittings,
Excludes Foundation,
Pumps, Piping

Decontaminate Rig,
Augers, Screen (Rental
Equipment)

Field Technician

6" PVC, Schedule 40,
Well Casing

12" Stainless Steel
Well Casing, 5'
Sections, Flush
Threaded

4" High-density
Polyethylene
Horizontal Well Casing,
Material Only

6" PVC, Schedule 40,
Well Screen

4" High-density
Polyethylene,
Horizontal Well
Screen, Material Only

6" PVC, Well Plug

4" Submersible Pump,
33-55 GPM, 21'< Head
<=100'", 1 1/2 hp, w/
controls

Hollow Stem Auger, 11"
Dia Borehole, Depth
<=100 ft

Split Spoon Sample, 2"
x 24", During Drilling
DOT steel drums, 55
gal.,, open, 17C

Well Development
Equipment Rental
(weekly)

6" Screen, Filter Pack

Print Date: 7/17/2024 6:42:47 PM

QTY UOM Mat Cost

5.00

1.00

4.00

13.00
0.00

60.00

60.00

0.00

870.00

2.00
2.00

58.00

0.00

14.00

2.00

0.00

DAY

EA

DAY

HR
LF

LF

LF

LF

LF

EA
EA

LF

LF

EA

WK

LF

0.00

42,250.71

84.81

0.00
54.23

573.16

2.58

25.81

5.53

93.49
2,666.86

0.00

0.00

545.72

0.00

9.53

This report for official use only.

Lab Cost
0.00

2,114.27

1,327.90

149.22
0.00

0.00

14.95

22.66

23.90

0.00
286.44

38.71

0.00

0.00

0.00

0.00

Eqgp Cost

0.00

0.00

0.00

0.00
0.00

0.00

1.44

15.80

0.22

0.00
0.00

53.75

0.00

0.00

0.00

0.00

Sub Bid Cost

95.69

0.00

0.00

0.00
0.00

0.00

0.00

0.00

0.00

0.00
0.00

0.00

125.17

0.00

1,061.71

0.00

Extended
Cost

$478.44

$44,364.99

$5,650.84

$1,939.89
$0.00

$34,389.87

$1,138.71

$0.00

$25,789.93

$186.98
$5,906.61

$5,362.62

$0.00

$7,640.12

$2,123.42

$0.00

Cost
Override

No

No

No

No
No

No

No

No

No

No
No

No

No

No

No

No
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Technology: Groundwater Extraction Wells

33231813 6" Well, Portland 0.00 LF 14.94 0.00 0.00 0.00 $0.00 No
Cement Grout
33232103 6" Well, Bentonite Seal 0.00 EA 2.69 108.48 75.61 0.00 $0.00 No
33232204 Hazardous Area, 2.00 EA 7,920.45 3,592.69 2,123.82 0.00 $27,273.91 No
Pedestrian Load, Well
Protection
33260428 2" PVC, Schedule 80, 870.00 LF 2.98 23.08 0.00 0.00 $22,676.61 No
Connection Piping
Total Element Cost: $184,922.95
Total Tech Cost: $184,922.95
Cost Over Time Summary
Element Year(s) Cost per Year Total Cost
General 2024 $184,922.95 $184,922.95
Total Marked Up Tech Cost: $184,922.95
Technology Name:  Residual Waste Management (#1)
User Name: RESIDUAL WASTE MANAGEMENT
Description Default User UOoM
System Definition
Required Parameters
Safety Level D n/a
Non-Rad Disposal
Required Parameters
Waste Type/ Condition NR-Hazardous Roll-Off n/a
Containers
Total Quantity 1801 Units
Units CY -
Stabilization Yes n/a
Transportation Type Truck n/a
Distance 1 100 Ml
Distance 2 0 Ml
Start Date 10/2023 -
Events 1 -
Years 1 YR
Frequency N/A -
Waste Type/ Condition NR-Hazardous Drums n/a
Total Quantity 6 Units
Units Drums -
Stabilization Yes n/a
Transportation Type Truck n/a
Distance 1 100 Ml
Print Date: 7/17/2024 6:42:47 PM Paae: 8 of 47
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IRA 2
Basewide

Estimate Documentation Report - Layout 1

Technology Name:  Residual Waste Management (#1)

User Name: RESIDUAL WASTE MANAGEMENT

Description Default User UoM
Non-Rad Disposal
Required Parameters
Distance 2 0 Ml
Start Date 10/2023 -
Events 1 -
Years 1 YR
Frequency N/A -
Comments: Residual Waste Management technology was used to account for transport/disposal of
hazardous waste from the trenching of the groundwater extraction system trench.
Assume 50% of bulk in 30 CY roll-off containers will be transport/disposal as hazardous waste;
therefore, the following were revised as appropriate: 61 CY to 34 CY
2,251.251t0 1,126
Technology: RESIDUAL WASTE MANAGEMENT
Element: NR-Hazardous Drums
Year(s) Cost per Year
2023 $5,779.24
Extended Cost
Assembly Description QTY UOM Mat Cost Lab Cost Eqp Cost Sub Bid Cost Cost Override
33190103 Load Drums on 8.00 EA 0.00 10.57 2.37 0.00 $103.46 No
Disposal Vehicle
33190204 Transport 55 Gallon 100.00 Mi 0.00 0.00 0.00 8.35 $835.10 No
Drums of Hazardous
Waste, Max 80 drums
(per Mile)
33190317 Waste Stream 1.00 EA 0.00 0.00 0.00 89.49 $89.49 No
Evaluation Fee, Not
Including 50% Rebate
on 1st Shipment
33190402 DOT steel drums, 55 2.00 EA 188.19 0.00 0.00 0.00 $376.39 No
gal., open only, 17H
33197208 Landfill Drummed Solid 8.00 EA 0.00 0.00 0.00 244.09 $1,952.73 No
Waste Requiring
Stabilization, 55 Gallon
Drum
33197265 Landfill Hazardous 7.50 CcY 0.00 0.00 0.00 322.94 $2,422.08 No
Solid Bulk Waste
Requiring Stabilization
Total Element Cost: $5,779.24

Element: NR-Hazardous Roll-Off Containers

Print Date: 7/17/2024 6:42:48 PM
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IRA 2
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Technology: RESIDUAL WASTE MANAGEMENT

Year(s) Cost per Year
2023 $835,201.20
Extended Cost
Assembly Description QTY UOM Mat Cost Lab Cost Eqp Cost Sub Bid Cost Cost Override
33170904 Load LLW Roll-Off 34.00 EA 0.00 244.14 0.00 0.00 $8,300.76 No
Containers on Truck or
directly in disposal
pit/landfill
33170924 Transport LLW Roll-Off 3,400.00 Mi 0.00 0.00 0.00 5.85 $19,884.30 No
Containers (1 per
truck)
33190102 Bulk Solid Waste 1,126.00 BCY 4.20 2.38 0.82 0.00 $8,323.93 No
Loading Into Disposal
Vehicle or Bulk
Disposal Container
33190317 Waste Stream 1.00 EA 0.00 0.00 0.00 89.49 $89.49 No
Evaluation Fee, Not
Including 50% Rebate
on 1st Shipment
33190815 Bulk Solid Waste 34.00 MO 0.00 0.00 0.00 1,360.46 $46,255.51 No
Disposal Container, 30
CY Roll-Off
33197265 Landfill Hazardous 1,126.00 CcY 0.00 0.00 0.00 322.94 $363,634.66 No
Solid Bulk Waste
Requiring Stabilization
Total Element Cost: $446,488.64
Total Tech Cost: $452,267.89
Cost Over Time Summary
Element Year(s) Cost per Year Total Cost
NR-Hazardous Drums 2023 $5,779.24 $5,779.24
NR-Hazardous Roll-Off Containers 2023 $835,201.20 $835,201.20
Total Marked Up Tech Cost: $840,980.44

Phase Documentation:

Labor Rate Group:
Analysis Rate Group:

Phase Type: Removal/lnterim Action
Phase Name: IRA 2 - Pilot Treatment System

Description: FY24
Approach: Ex Situ

Start Date: October, 2023

Print Date: 7/17/2024 6:42:49 PM

System Labor Rate
System Analysis Rate
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Phase Markup Template: System Defaults without Owner Cost

Technology Markups Markup % Prime % Sub.
Carbon Adsorption (Liquid) Yes 100 0
Treatment System Building Yes 100 0
Discharge to POTW Yes 100 0
Media Filtration Yes 100 0
Feasibility Study Yes 100 0

Total Marked-up Cost: $512,008.50

Technologies:

Technology Name:  Carbon Adsorption (Liquid) (#1)
User Name: Carbon Adsorption (Liquid)
Description Default User UOoOM

System Definition
Required Parameters

Influent Flow Rate 40 GPM

Adsorption System Dual Bed Carbon n/a
Adsorption Units

System Redundancy Two Adsorbers in n/a
Series

Know Total Organic Concentration (for O&M) Yes n/a

Total Organics 0.1 ppm

Total Chlorinated Organics 0 ppm

Safety Level D n/a

Comments: Carbon Adsorption (Liquid) technology was used to account for AER and GAC vessels for pilot
testing.

Technology: Carbon Adsorption (Liquid)

Element:

Year(s) Cost per Year

2024 $165,522.33

Extended  Cost

Assembly Description QTY UOM Mat Cost Lab Cost Eqp Cost Sub Bid Cost Cost Override
18020322 8" Structural Slab on 30.00 SF 13.24 10.80 0.38 0.00 $732.71 No

Grade
33132029 Modular liquid-phase 2.00 EA 34,099.29 39,539.43 4,283.02 0.00 $155,843.49 No
Print Date: 7/17/2024 6:42:49 PM Pace: 11 of 47
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Technology: Carbon Adsorption (Liquid)
activated carbon, Dual

Bed, 2 - 4' Diameter,
65 GPM Series, 130

GPM Parallel, 2,000 Lb

Each

33290121 50 GPM, 1.5 HP,
Transfer Pump with

Motor, Valves, Piping

6,424.92 2,521.21 0.00

0.00 $8,946.13 No

Total Element Cost: $165,522.33
Total Tech Cost: $165,522.33
Cost Over Time Summary
Element Year(s) Cost per Year Total Cost
General 2024 $165,522.33 $165,522.33
Total Marked Up Tech Cost: $165,522.33
Technology Name:  Treatment System Building (#1)
User Name: Treatment System Building
Description Default User UOoM

System Definition
Required Parameters
Model Name

Area
Exterior Shell Material
Heating System
Loading Dock
Safety Level

Facility Definition

Secondary Parameters

Roof Structure

Roof Type
Electrical Group
Interior Walls
Utility Door

Number of Doors
Facility Characteristics
Secondary Parameters
Wall Height
Restroom
Locker Room

Print Date: 7/17/2024 6:42:50 PM

Rigid Frame (Metal
Building)

Metal

Padmount 480V, 3 PH
No Back-up

Overhead Door - 12' X
12'
1

15
No Restroom

No Locker
Room/Shower

This report for official use only.

Treatment System
Building
1000 SF
Metal Siding
True
No
D n/a

Rigid Frame (Metal
Building)

Metal

Padmount 480V, 3 PH
No Back-up

Overhead Door - 12' X
12'
1

15 FT
No Restroom

No Locker
Room/Shower
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Technology Name:  Treatment System Building (#1)
User Name: Treatment System Building

Description Default User UoM
Facility Characteristics
Secondary Parameters
Electrical Generator 30 KW Diesel 30 KW Diesel
Generator Generator
Laboratory Area False False
Comments: Treatment System Building technology was used to account for treatment facility.
Total $223,696/1,000 SF = $223.70/SF
Technology: Treatment System Building
Element:
Year(s) Cost per Year
2024 $223,696.37
Extended  Cost
Assembly Description QTY UOM Mat Cost Lab Cost Eqp Cost Sub Bid Cost Cost Override
01010101 0.305m X 0.51 m(1'0" 102.49 LF 33.16 68.19 2.60 0.00 $10,652.84 No
X 1'8") Strip Footing
20,684 kPa(3000 PSI)
01010201 Spread Footing 4.50 CcY 293.63 203.33 8.85 0.00 $2,276.11 No
01010211 Column Piers 0.41 m X 1.00 EA 461.65 1,074.50 1.21 0.00 $1,537.36 No
0.61 m X 1.73 m(1'4" X
2'0" X 5'8") High
01010213 Column Piers 0.81 m X 1.00 EA 1,013.68 1,674.50 2.75 0.00 $2,690.94 No
0.81m X 1.42 m(2'8" X
2'8" X 4'8") High
01010241 Spread Footing, 1.05 TON 2,531.55 2,484.41 0.00 0.00 $5,266.76 No
Reinforcing Steel
01010277 Spread Footing 12.00 EA 12.10 11.13 0.00 0.00 $278.78 No
Column Bolts
01030201 203.2 mm(8") 1,000.00 SF 13.95 14.27 0.24 0.00 $28,451.59 No
Structural Slab On
Grade
02020114 Med Span, Lt Ld, Stl 1.20 TON 5,935.55 1,464.94 129.42 0.00 $9,035.89 No
Frm, Mtl Joist
02020136 Structural Steel, Lt 0.50 TON 5,717.81 1,395.56 129.42 0.00 $3,621.40 No
Load, Columns
03010151 Metal Siding 1,707.37 SF 5.20 6.99 0.00 0.00 $20,813.75 No
03020105 Aluminum Frm 25.00 SF 117.27 2.80 0.00 0.00 $3,001.74 No
Casement Type
Window - 6.35
mm(1/4") Clear
03040102 3660 mm X 3660 1.00 EA 11,121.67 5,839.37 186.41 0.00 $17,147.45 No

mm(12'0" X 12'0")
Heavy Duty Steel
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Technology: Treatment System Building
Overhead Door

04010107 Metal Roof W/Vinyl 1,055.00 SF 10.86 5.53 0.00 0.00 $17,294.39 No
Backed Ins (Typical
Metal Bldg)

04010404 Misc. Roofing Items - 82.22 LF 11.89 15.21 0.00 0.00 $2,227.59 No
101.6 mm(4") Gravel
Stop

04010601 5" Box Gutters With 31.62 LF 6.38 16.07 0.00 0.00 $709.89 No
Downspouts

05020101 3'0" X 7'0" Hollow 1.00 EA  2,221.46 475.73 0.00 0.00 $2,697.19 No
Metal Door

05040402 Door Sign, 6" X 6" 2.00 EA 119.59 27.61 0.00 0.00 $294.41 No

05040702 Fire Extinguisher 1.00 EA 181.57 285.53 0.00 0.00 $467.11 No
Cabinet, 8" X 16" X 38"

06029003 Floor Hardener, Non-  1,000.00 SF 0.31 151 0.00 0.00 $1,827.81 No
Metallic Light Service

08010506 Emergency Shower 1.00 EA  1,649.87 774.32 0.00 0.00 $2,424.19 No
And Eyewash

08010604 Electric Water 1.00 EA  4,849.89 3,383.21 0.00 0.00 $8,233.10 No
Fountain, Wall
Mounted

08020201 Valves & Hydrants 1.00 EA  4,875.89 1,312.00 0.00 0.00 $6,187.89 No

08030303 Medium Duty And 2.00 EA  1,152.10 341.33 0.00 0.00 $2,986.86 No
Heavy Duty Cast Iron
Floor Drains

09050288 Horizontal Unit 1.00 EA 2,313.31 448.66 0.00 0.00 $2,761.98 No
Heater,Electric,15 KW
w/Encl Coil

09060204 Instrument Panels 1.00 EA 611.06 1,500.60 0.00 0.00 $2,111.67 No

11010221 Underground 125 Amp 1.00 EA 82.18 0.00 0.00 0.00 $82.18 No
Secondary Cable

11010532 Panel board 277/480V 1.00 EA  4,646.40 6,122.63 0.00 0.00 $10,769.04 No
100A Mlo 24 Cir W/Bkr

11010572 Residential 200 Amp 1.00 EA  1,099.92 2,270.95 0.00 0.00 $3,370.86 No
MB Load Center
W/Bark.

11019001 Transformer Grounding 1.00 EA 119.55 483.94 0.00 0.00 $603.50 No

11020103 Duplex Receptacle 4.00 EA 582.19 1,618.67 0.00 0.00 $8,803.43 No
Long Run

11020138 480 Volt Equipment 3.00 EA 905.78 2,460.69 0.00 0.00 $10,099.40 No
Connections For
Motors - 15 To 25 HP

11020156 120 Volt 20 Amp Single 2.00 EA 254.66 844.86 0.00 0.00 $2,199.04 No
Pole Switch

11020183 120 Volt Residential 1.00 EA 70.10 293.89 0.00 0.00 $363.99 No
GFI Receptacle

11020230 100W Metal Halide 2.00 EA 484.10 909.68 0.00 0.00 $2,787.57 No
Wall Mount

11020251 Low Bay 150W Hps 8.00 EA 912.44 1,475.96 0.00 0.00 $19,107.19 No
Fixture

Print Date: 7/17/2024 6:42:50 PM Paae: 14 of 47

This report for official use only.



IRA 2
Basewide

Estimate Documentation Report - Layout 1

Technology: Treatment System Building

11020272 Exit Light With Battery 2.00 EA 325.20 793.43 0.00 0.00 $2,237.26 No
Backup
11029010 4-Pair Telephone 1.00 EA 190.95 813.55 0.00 0.00 $1,004.50 No
Outlet
11029011 Fire Alarm Pull Station 1.00 EA 273.88 885.12 0.00 0.00 $1,159.00 No
11029012 Fire Alarm Horn Light 1.00 EA 360.89 995.07 0.00 0.00 $1,355.96 No
12010601 Clock System 1.00 EA 558.02 1,223.64 0.00 0.00 $1,781.66 No
12020302 Building Grounding 1.00 EA 568.58 1,245.24 0.00 0.00 $1,813.81 No
12020401 Lightning Protection 1.00 EA 337.91 821.43 0.00 0.00 $1,159.34 No
System
Total Element Cost: $223,696.37
Total Tech Cost: $223,696.37
Cost Over Time Summary
Element Year(s) Cost per Year Total Cost
General 2024 $223,696.37 $223,696.37
Total Marked Up Tech Cost: $223,696.37
Technology Name:  Discharge to POTW (#1)
User Name: Discharge to POTW
Description Default User UoM
System Definition
Required Parameters
Location of POTW On-site n/a
Transportation Mode Sewer n/a
Sewer: Flow Rate 50 GPM
Sewer: Distance to Connection 1000 FT
Sewer: Connection Fee 0 $/IEA
Sewer: Wastewater Disposal Fee (O&M only) 3.5 $/KGAL
Sewer: Hours of operation per day 4 hour(s)
Safety Level D n/a
Sewer Piping
Secondary Parameters
Flow Mechanism Gravity Flow n/a
Gravity Flow: Pipe Type Reinforced plastic pipe, Reinforced plastic pipe, n/a
ABS truss type, 6" ABS truss type, 6"
diameter diameter
Gravity Flow: Length 1,000 1000 FT
Number of Manholes 0 0 EA
Sewer Trenching
Secondary Parameters
Trench Dimensions: Length 1,000 1000 FT
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Technology Name:  Discharge to POTW (#1)
User Name: Discharge to POTW

Description Default User UoM

Sewer Trenching
Secondary Parameters

Trench Dimensions: Width 15 15 FT
Trench Dimensions: Depth 5 5 FT
Soil Type Sand-Silt/Sand-Clay Sand-Silt/Sand-Clay n/a
Mixture Mixture
Moisture Content Medium Medium n/a
Existing Cover Vegetative (medium Vegetative (medium n/a
brush, medium trees)  brush, medium trees)
Replacement Cover Seed Seed n/a
Seal Slab Thickness 0 0 FT
% of Backfill with Excavated Material 100.00 100.00 %
Sidewall protection during trenching? Yes Yes n/a
Dewatering Required? Yes Yes n/a

Comments: Discharge to POTW technology was used to account for discharge treated water (AER/GAC) into
the installation sanitary sewer.

Assume parameter the same as other ANGB installation regarding on-site treatment for PFAS-
impacted water.

Assumed Wastewater Disposal Fee entered into the System Definition tab of the technology was
$3.50 per KGal based on current disposal fee at ANGB.

Technology: Discharge to POTW

Element:

Year(s) Cost per Year

2024 $43,596.48

Extended  Cost

Assembly Description QTY UOM Mat Cost Lab Cost Eqp Cost Sub Bid Cost Cost Override
17010107 Medium Brush, 1.00 ACR 0.00 11,951.58 5,281.99 0.00 $17,233.56 No

Medium Trees, Clear,

Grub, Haul
17030259 Cat 225, 1.5 CY, 278.00 BCY 0.00 0.59 0.45 0.00 $288.88 No

Soil/Sand, Trenching,
Excludes Sheeting,
Excludes Dewatering

17030260 Cat 225, 1.5 CY, 278.00 CcY 0.00 1.95 1.93 0.89 $1,327.46 No
Soil/Sand, 10’ - 20’
Deep Trench Box,

Trench
17030272 Pull Trench Box, Cat 278.00 CcY 0.00 1.95 1.93 0.45 $1,203.55 No
225, 1.5 CY, Soil/Sand,
Trenching
17030401 950, 3.25 CY, Backfill 270.00 CcY 0.00 1.85 1.38 0.00 $871.84 No
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Technology: Discharge to POTW

with Excavated
Material

17031001 Wellpoints, complete 5.00 LF 275.84 0.00 0.00 0.00 $1,379.18 No
well point system, buy,
700 GPM, 200' 6" pipe
@ 5' OC, 20' deep

18050402 Seeding, Vegetative 1.00 ACR 6,556.97 1,177.87 477.66 0.00 $8,212.50 No
Cover
19020126 Reinforced plastic pipe, 1,000.00 LF 13.08 0.00 0.00 0.00 $13,079.51 No
ABS truss type, 6"
diameter
Total Element Cost: $43,596.48
Total Tech Cost: $43,596.48

Cost Over Time Summary

Element Year(s) Cost per Year Total Cost
General 2024 $43,596.48 $43,596.48
Total Marked Up Tech Cost: $43,596.48

Technology Name:  Media Filtration (#1)
User Name: Media Filtration
Description Default User UoM

System Definition
Required Parameters

Flow Rate 40 GPM
Secondary Parameters

Filtration: Rate 5 5 GPM/SF

Filtration: Number of Units 1 1 EA

Piping - Length: Influent 100 100 FT

Piping - Length: Effluent 100 100 FT

Piping - Material PVC PVC n/a
Required Parameters

Safety Level D n/a

Comments: Medial Filtration technology was used to account for prefiltration at pilot treatment system.

Technology: Media Filtration

Element:
Year(s) Cost per Year
2024 $11,963.32
Extended  Cost
Assembly Description QTY UOM Mat Cost Lab Cost Eqp Cost Sub Bid Cost Cost Override
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Technology: Media Filtration

18020324 12" Structural Slab on 64.00 SF 17.65 12.47 0.42 0.00 $1,954.34 No
Grade
19010204 Polyvinyl chloride 200.00 LF 1.50 20.39 6.19 0.00 $5,615.99 No

pressure pipe, 2", class
200, SDR 21, includes
trenching to 3' deep

20999501 Electrical and Control 1.00 LS 2,124.08 0.00 0.00 0.00 $2,124.08 No
System Costs
33130102 4' Diameter Electric 1.00 EA 1,206.87 0.00 0.00 0.00 $1,206.87 No
Automatic Pressure
Filter Unit
33261101 Yard Piping Costs 1.00 LS 1,062.04 0.00 0.00 0.00 $1,062.04 No
Total Element Cost: $11,963.32
Total Tech Cost: $11,963.32

Cost Over Time Summary

Element Year(s) Cost per Year Total Cost
General 2024 $11,963.32 $11,963.32
Total Marked Up Tech Cost: $11,963.32

Technology Name:  Feasibility Study (#1)
User Name: Feasibility Study
Description Default User UoM

System Definition
Required Parameters

Scoping No n/a
Screening and Evaluation of Alternatives No n/a
Feasibility Report / Record of Decision No n/a
Treatability Study Yes n/a
Site Complexity High n/a
Level of Study Detail Limited n/a
Level of Study Documentation Limited n/a
Safety Level D n/a

Feasibility Report
Required Parameters

Prepare Draft Report / Respond to Clients Comments No n/a
Prepare Final Report/Respond to Regulators’ No n/a
Comment

Prepare Proposed Plan / Public Meeting / Public No n/a
Notification / Remedy Selection

Public Meeting / Prepare Transcripts No n/a
Record of Decision / Update Administrative Record No n/a
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Technology Name:  Feasibility Study (#1)
User Name: Feasibility Study

Description Default User UOM
Treatability
Secondary Parameters
Number of Bench-Scale Treatability Tests 1 1 EA
Cost per Bench-Scale Treatability Test 50000.00 50000.00 $
Number of Pilot-Scale Treatability Tests 1 0 EA
Cost per Pilot-Scale Treatability Test 100000.00 100000.00 $

Comments: Feasibility Study technology was used to account for bench-scale treatability study for pilot GW
treatment system.

Technology: Feasibility Study
Element: Treatability Study

Extended Cost

Assembly Description QTY UOM Mat Cost Lab Cost Eqp Cost Sub Bid Cost Cost Override
33240102 Bench Scale Test 1.00 LS 67,230.00 0.00 0.00 0.00 $67,230.00 No
Total Element Cost: $67,230.00
Total Tech Cost: $67,230.00

Cost Over Time Summary

Element Year(s) Cost per Year Total Cost
General 2024 $67,230.00 $67,230.00
Total Marked Up Tech Cost: $67,230.00

Phase Documentation:

Phase Type: Removal/Interim Action
Phase Name: IRA 2 - Influent Conveyance and Treated Effluent Discharge (Options 1-3)
Description: FY24

Approach: Ex Situ
Start Date: October, 2023
Labor Rate Group: System Labor Rate
Analysis Rate Group: System Analysis Rate
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Phase Markup Template: System Defaults without Owner Cost

Technology Markups

Markup % Prime % Sub.

Trenching/Piping Yes 100 0
Trenching/Piping Yes 100 0
Trenching/Piping Yes 100 0
RESIDUAL WASTE MANAGEMENT Yes 100 0
Total Marked-up Cost: $271,073.24
Technologies:
Technology Name:  Trenching/Piping (#1)
User Name: Trenching/Piping
Description Default User UOM
Trenching
Required Parameters
Trench Length 1140 FT
Trench Width 1 FT
Trench Depth 4 FT
% of Excavated Material Used as Backfill 75.00 %
Source of Additional Fill Onsite n/a
Dewatering Required No n/a
Floor Slab Sawing 0 HR
Soil Type Silt/Silty-Clay Mixture n/a
Existing Cover Soil/Gravel n/a
Replacement Cover Soil/Gravel n/a
Sidewall Protection None n/a
Horizontal Drilling Required No n/a
Horizontal Drilling Length 0 LF
Safety Level D n/a
Piping
Required Parameters
Number of Pipes in Trench 2 EA
Pipe One: Pipe Material PVC Sch 80 n/a
Pipe One: Pipe Diameter 4 IN
Pipe Two: Pipe Material PVC Sch 40 n/a
Pipe Two: Pipe Diameter 2 IN
Comments: Trenching/Piping technology was used to account for installation of influent conveyance and
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treated effluent discharge for Option 1.

Assume Option 1: influent approximately 360 ft, effluent approximately 780 ft. Influent
conveyance and effluent discharge piping for each option will be installed in a 1-ft wide by 4-ft

deep trench.

Technology: Trenching/Piping

Element:
Year(s) Cost per Year
2024 $98,659.58
Extended Cost
Assembly Description QTY UOM Mat Cost Lab Cost Eqp Cost Sub Bid Cost Cost Override
17030201 Backfill, waste excess 57.04 LCY 0.00 1.48 1.15 0.00 $150.18 No
excavated materials on
site
17030257 Cat 215, 1.0 CY, Soil, 169.00 BCY 0.00 0.81 0.45 0.00 $213.37 No
Shallow, Trenching,
Excludes Sheeting,
Excludes Dewatering
17030415 On-Site Backfill for 171.11 ECY 0.00 1.99 2.36 0.57 $841.34 No
Large Excavations,
Includes Compaction
17030418 Backfill with Crushed 21.11 CcY 46.24 0.00 0.00 0.00 $976.05 No
Stone
17030422 Unclassified Fill, 6" 47.06 CcY 2.13 6.66 6.43 0.21 $726.24 No
Lifts, On-Site, Includes
Spreading and
Compaction
17030501 Compaction, subgrade, 21.11 ECY 0.00 4.94 0.22 0.00 $108.81 No
18" wide, 8" lifts, walk
behind, vibrating plate
20020507 Shielded cable, copper, 780.00 LF 22.18 5.71 0.12 0.00 $21,842.47 No
XLP shielding, URD,
15 kV, 3 conductor, #2,
direct burial, excl
splicing & terminations
33222006 Electrician 24.00 HR 0.00 133.80 0.00 0.00 $3,211.31 No
33260413 2" PVC, Schedule 40, 1,140.00 LF 3.20 22.05 0.00 0.00 $28,779.85 No
Connection Piping
33260430 4" PVC, Schedule 80, 1,140.00 LF 8.80 27.88 0.00 0.00 $41,809.95 No
Connection Piping
Total Element Cost: $98,659.58
Total Tech Cost: $98,659.58
Cost Over Time Summary
Element Year(s) Cost per Year Total Cost
General 2024 $98,659.58 $98,659.58
Total Marked Up Tech Cost: $98,659.58
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Technology Name:

Trenching/Piping (#2)

User Name: Trenching/Piping
Description Default User UoM
Trenching
Required Parameters
Trench Length 1120 FT
Trench Width 1 FT
Trench Depth 4 FT
% of Excavated Material Used as Backfill 75.00 %
Source of Additional Fill Onsite n/a
Dewatering Required No n/a
Floor Slab Sawing 0 HR
Soil Type Silt/Silty-Clay Mixture n/a
Existing Cover Soil/Gravel n/a
Replacement Cover Soil/Gravel n/a
Sidewall Protection None n/a
Horizontal Drilling Required No n/a
Horizontal Drilling Length 0 LF
Safety Level D n/a
Piping
Required Parameters
Number of Pipes in Trench 2 EA
Pipe One: Pipe Material PVC Sch 80 n/a
Pipe One: Pipe Diameter 4 IN
Pipe Two: Pipe Material PVC Sch 40 n/a
Pipe Two: Pipe Diameter 2 IN
Comments: Trenching/Piping technology was used to account for installation of influent conveyance and
treated effluent discharge for Option 2.
Assume Option 2: influent approximately 960 ft, effluent approximately 160 ft. Influent
conveyance and effluent discharge piping for each option will be installed in a 1-ft wide by 4-ft
deep trench.
Technology: Trenching/Piping
Element:
Year(s) Cost per Year
2024 $80,005.88
Extended Cost
Assembly Description QTY UOM Mat Cost Lab Cost Eqp Cost Sub Bid Cost Cost Override
17030201 Backfill, waste excess 56.03 LCY 0.00 1.48 1.15 0.00 $147.52 No
excavated materials on
site
17030257 Cat 215, 1.0 CY, Soil, 166.00 BCY 0.00 0.81 0.45 0.00 $209.58 No
Shallow, Trenching,
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Technology: Trenching/Piping

Excludes Sheeting,
Excludes Dewatering

17030415 On-Site Backfill for 168.08 ECY 0.00 1.99 2.36 0.57 $826.45 No
Large Excavations,
Includes Compaction
17030418 Backfill with Crushed 20.74 CcY 46.24 0.00 0.00 0.00 $958.94 No
Stone
17030422 Unclassified Fill, 6" 46.22 CcY 2.13 6.66 6.43 0.21 $713.28 No
Lifts, On-Site, Includes
Spreading and
Compaction
17030501 Compaction, subgrade, 20.74 ECY 0.00 4.94 0.22 0.00 $106.90 No
18" wide, 8" lifts, walk
behind, vibrating plate
20020507 Shielded cable, copper, 160.00 LF 22.18 5.71 0.12 0.00 $4,480.51 No
XLP shielding, URD,
15 kV, 3 conductor, #2,
direct burial, excl
splicing & terminations
33222006 Electrician 24.00 HR 0.00 133.80 0.00 0.00 $3,211.31 No
33260413 2" PVC, Schedule 40, 1,120.00 LF 3.20 22.05 0.00 0.00 $28,274.94 No
Connection Piping
33260430 4" PVC, Schedule 80, 1,120.00 LF 8.80 27.88 0.00 0.00 $41,076.44 No
Connection Piping
Total Element Cost: $80,005.88
Total Tech Cost: $80,005.88
Cost Over Time Summary
Element Year(s) Cost per Year Total Cost
General 2024 $80,005.88 $80,005.88
Total Marked Up Tech Cost: $80,005.88
Technology Name:  Trenching/Piping (#3)
User Name: Trenching/Piping
Description Default User UOoM
Trenching
Required Parameters
Trench Length 340 FT
Trench Width 1 FT
Trench Depth 4 FT
% of Excavated Material Used as Backfill 75.00 %
Source of Additional Fill Onsite n/a
Dewatering Required No n/a
Floor Slab Sawing 0 HR
Soil Type Silt/Silty-Clay Mixture n/a
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Technology Name:

Trenching/Piping (#3)

User Name: Trenching/Piping
Description Default User UOM
Trenching
Required Parameters
Existing Cover Soil/Gravel n/a
Replacement Cover Soil/Gravel n/a
Sidewall Protection None n/a
Horizontal Drilling Required No n/a
Horizontal Drilling Length 0 LF
Safety Level D n/a
Piping
Required Parameters
Number of Pipes in Trench 2 EA
Pipe One: Pipe Material PVC Sch 80 n/a
Pipe One: Pipe Diameter 4 IN
Pipe Two: Pipe Material PVC Sch 40 n/a
Pipe Two: Pipe Diameter 2 IN

Comments:

Trenching/Piping technology was used to account for installation of influent conveyance and

treated effluent discharge for Option 3.

Assume Option 3: influent approximately 250 ft, effluent approximately 90 ft. Influent conveyance

and effluent discharge piping for each option will be installed in a 1-ft wide by 4-ft deep trench.

Technology: Trenching/Piping
Element:

Year(s)
2024

Cost per Year
$27,691.52

Assembly Description
17030201 Backfill, waste excess
excavated materials on
site

Cat 215, 1.0 CY, Saill,
Shallow, Trenching,
Excludes Sheeting,
Excludes Dewatering

On-Site Backfill for
Large Excavations,
Includes Compaction

Backfill with Crushed
Stone

Unclassified Fill, 6"
Lifts, On-Site, Includes
Spreading and
Compaction

17030257

17030415

17030418

17030422
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QTY
17.21

51.00

51.64

6.30

14.22

Extended
Cost

$45.31

Sub Bid Cost
0.00

Lab Cost
1.48

UOM Mat Cost
LCY 0.00

Eqgp Cost
1.15

BCY 0.00 0.81 0.45 0.00 $64.39

ECY 0.00 1.99 2.36 0.57 $253.91

CYy 46.24 0.00 0.00 0.00 $291.29

CYy 2.13 6.66 6.43 0.21 $219.45
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Technology: Trenching/Piping

17030501 Compaction, subgrade, 6.30 ECY 0.00 4.94 0.22 0.00 $32.47 No
18" wide, 8" lifts, walk
behind, vibrating plate
20020507 Shielded cable, copper, 90.00 LF 22.18 5.71 0.12 0.00 $2,520.28 No
XLP shielding, URD,
15 kV, 3 conductor, #2,
direct burial, excl
splicing & terminations
33222006 Electrician 24.00 HR 0.00 133.80 0.00 0.00 $3,211.31 No
33260413 2" PVC, Schedule 40, 340.00 LF 3.20 22.05 0.00 0.00 $8,583.47 No
Connection Piping
33260430 4" PVC, Schedule 80, 340.00 LF 8.80 27.88 0.00 0.00 $12,469.63 No
Connection Piping
Total Element Cost: $27,691.52
Total Tech Cost: $27,691.52
Cost Over Time Summary
Element Year(s) Cost per Year Total Cost
General 2024 $27,691.52 $27,691.52
Total Marked Up Tech Cost: $27,691.52
Technology Name:  Residual Waste Management (#1)
User Name: RESIDUAL WASTE MANAGEMENT
Description Default User UoM
System Definition
Required Parameters
Safety Level D n/a
Non-Rad Disposal
Required Parameters
Waste Type/ Condition NR-Hazardous Roll-Off n/a
Containers
Total Quantity 130 Units
Units CcYy -
Stabilization Yes n/a
Transportation Type Truck n/a
Distance 1 100 Ml
Distance 2 0 Ml
Start Date 10/2023 -
Events 1 -
Years 1 YR
Frequency N/A -
Comments: Residual Waste Management technology was used to account for 25% of excavated soils from
the trenching for Options 1-3.
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Assum Option 1 =57 CY (71.25 CY); Option 2 =56 CY (70 CY); and Option 3 =17 CY (21.25

CY)

Option 1: 44%
Option 2: 43%
Option 3: 13%

Technology: RESIDUAL WASTE MANAGEMENT

Element: NR-Hazardous Roll-Off Containers
Year(s) Cost per Year
2024 $64,716.27
Extended Cost
Assembly Description QTY UOM Mat Cost Lab Cost Eqp Cost Sub Bid Cost Cost Override
33170904 Load LLW Roll-Off 5.00 EA 0.00 244.14 0.00 0.00 $1,220.70 No
Containers on Truck or
directly in disposal
pit/landfill
33170924 Transport LLW Roll-Off  500.00 Mi 0.00 0.00 0.00 5.85 $2,924.16 No
Containers (1 per
truck)
33190102 Bulk Solid Waste 162.50 BCY 4.20 2.38 0.82 0.00 $1,201.28 No
Loading Into Disposal
Vehicle or Bulk
Disposal Container
33190317 Waste Stream 1.00 EA 0.00 0.00 0.00 89.49 $89.49 No
Evaluation Fee, Not
Including 50% Rebate
on 1st Shipment
33190815 Bulk Solid Waste 5.00 MO 0.00 0.00 0.00 1,360.46 $6,802.28 No
Disposal Container, 30
CY Roll-Off
33197265 Landfill Hazardous 162.50 CcY 0.00 0.00 0.00 322.94 $52,478.36 No
Solid Bulk Waste
Requiring Stabilization
Total Element Cost: $64,716.27
Total Tech Cost: $64,716.27
Cost Over Time Summary
Element Year(s) Cost per Year Total Cost
NR-Hazardous Roll-Off Containers 2024 $64,716.27 $64,716.27
Total Marked Up Tech Cost: $64,716.27
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