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1.0 Introduction and Statement of Purpose

1.1 Introduction

This document is an Explanation of Significant Differences (ESD) for the addition of
supplemental groundwater extraction and treatment systems and to incorporate 1,4-
dioxane as a chemical of concern to the Department of the Navy’s (Navy) 2003
Operable Unit 2 (OU2) Groundwater Record of Decision (ROD) for the Naval Weapons
Industrial Reserve Plant (NWIRP) — Bethpage, New York (NAVFAC, 2003). The site is
also listed on the New York State Registry of Inactive Hazardous Waste Sites, (Number
1-30-003B).

The Navy’s 2003 OU2 ROD was signed on April 13, 2003. It was developed, in part,
based on the New York State Department of Environmental Conservation (NYSDEC)
OU2 ROD, which was signed in March of 2001 to address the NWIRP OU2 regional
groundwater contaminant plumes from both the NWIRP Bethpage and Northrop
Grumman (NG) Bethpage facilities (NYSDEC, 2001). The 2003 OU2 ROD was
developed to identify the actions to be conducted by the Navy regarding OU2
groundwater contamination. Since then, the Navy has implemented most of the actions
outlined in its 2003 ROD, with the outstanding items resulting from new findings or
continued migration of the OU2 plumes.

Non-minor changes to a remedy selected in a ROD that occur during the remedial
design or remedial action phase must be documented in an ESD or a ROD
Amendment. Non-minor changes are defined as having a fundamental (requiring ROD
amendment) or significant (requiring ESD) effect on the scope, performance, and/or
cost of a ROD’s Selected Alternative (USEPA 1999). A significant change in the
remedy generally involves a change to a component of a remedy that does not
fundamentally alter the overall cleanup approach. It can be based on new information
acquired or generated by the lead agency (i.e., Navy) during the remedial process.
Examples in USEPA guidance of significant, non-fundamental changes include
attainment of a new applicable or relevant and appropriate requirement (ARAR) in order
to maintain or re-attain protectiveness; significant changes in timing, volume, cost, or
secondary technology but which maintain the same overall pump and treat cleanup
approach; or implementation of a contingency remedy.

As described in this ESD, based on information gained during the implementation of the
OU2 ROD required remedial actions, the Navy identified the need for a change to its
OU2 remedy during completion of the most recent NWIRP Bethpage Five Year Review
(FYR), as described in Section 3.
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This ESD was developed in accordance with the United States Environmental
Protection Agency's (USEPA) “A Guide to Preparing Superfund Proposed Plans,
Records of Decision, and Other Remedy Selection Decision Documents” (USEPA,
1999). The lead agency for implementing the ROD is the Navy, with execution of
environmental restoration assigned to the Naval Facilities Engineering Systems
Command (NAVFAC) Mid-Atlantic Region.

The preparation and public notice of this ESD is pursuant to Section 117(c) of the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA),
and pursuant to 40 CFR Section 300.435(c)(2)(i). This ESD includes a brief summary
of the remedy selected in the OU2 ROD, a description of the changes, and a description
of why the Navy is making these changes to the selected remedy.

1.2 Statement of Purpose

The purpose of this ESD is to describe and justify changes to the selected remedial
action for OU2 Groundwater, originally presented in the Navy OU2 ROD (NAVFAC,
2003). The selected changes to the OU2 ROD are additional applications of or build
upon the primary treatment technology (groundwater extraction/pump and treat)
selected in the Navy’s 2003 CERCLA OU2 ROD, and are as follows:

e Addition of 1,4-dioxane as an emerging chemical of concern in OU2 groundwater
and addition of a secondary technology to the primary treatment technology to
specifically address 1,4-dioxane where required;

e Extension of the RE108 Phase Il Treatment System to extract and treat non-
hotspot OU2 groundwater (i.e., volatile organic compound [VOC] concentrations
of less than 1,000 micrograms per liter [ug/L]); and

e Construction and operation of additional extraction and treatment systems for
addressing OU2 groundwater near the leading edge of the OU2 plumes.

1.3 Availability for Public Review

This ESD will become part of the administrative record for the site (National Oil and
Hazardous Substances Pollution Contingency Plan [NCP], 40 CFR Section 300.825
(2)(2)). Notice of the availability for public review was placed in Anton Newspaper, a
local newspaper for the Bethpage area.
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An information repository is located at the Bethpage Public Library, where the ESD will
be available for public review:

Bethpage Public Library
47 Powell Avenue
Bethpage, NY 11714

Hours: Monday - Friday:  9:00 A.M. to 9:00 P.M.
Saturday: 9:00 A.M. to 5:00 P.M.
Sunday: Noon to 4:00 P.M (Closed July to Labor Day).

The ESD will also be made available online at the following address:

https://go.usa.qov/DyXF



https://go.usa.gov/DyXF
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2.0 Summary of Site History, Contamination and Selected
Remedy

2.1 Site History

The location of NWIRP Bethpage is shown on Figure 1. NWIRP Bethpage is no longer
an active Navy installation. Historically, the installation that would later become NWIRP
Bethpage began operations in the early 1940s. Since its inception, the NWIRP’s
primary mission was research prototyping, testing, design engineering, fabrication, and
primary assembly of military aircraft. At its peak operation, the facilities at the former
NWIRP Bethpage included four plants used for assembly and prototype testing, a group
of quality control laboratories, two warehouse complexes (north and south), a salvage
storage area, water recharge basins, the Industrial Wastewater Treatment Facility, and
several smaller support buildings (Figure 2). The NWIRP was a Government-
Owned/Contractor Operated facility that was operated by NG and its predecessors until
September 1996 when operations at NWIRP Bethpage ceased.

The former 105-acre parcel that comprises NWIRP Bethpage is located in east-central
Nassau County, Long Island, New York, approximately 30 miles east of New York City.
The area is relatively flat, and most of the site is paved. NWIRP Bethpage was
bordered on the north, west, and south by property owned or formerly owned by NG
that covered approximately 500 acres, and on the east by a residential neighborhood.

The facility is currently used for commercial purposes. The land surrounding the former
NWIRP Bethpage is primarily a mixture of commercial and residential development.
The residential development surrounding much of the former NWIRP Bethpage and NG
facilities is located in the Hamlets of Bethpage and Plainedge, in the Town of Oyster
Bay, and the Hamlets of Levittown and Hicksville, in the Town of Hempstead.

One primary source of the OU2 VOC-contaminated groundwater is NWIRP Site 1. Site
1 originally consisted of two former drum marshalling pads used to store drums
containing waste materials from operations at Plant 3 (aircraft assembly and prototype
testing) and potentially other sources at the installation. Among the waste materials
stored at Site 1, the waste drums contained chlorinated and non-chlorinated solvents
and liquid cadmium and chromium wastes. In addition, underlying most of Site 1 was
an abandoned septic drainage system consisting of approximately 120 abandoned
cesspools that were designed to discharge sanitary waste waters from Plant 3. Based
on the widespread distribution of VOCs within the cesspools, it is believed that non-
sanitary wastes had also been discharged through this system.
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2.2 Operable Unit 2 Nature and Extent of Contamination

OU2 consists of site-related VOC-contaminated groundwater beneath the Navy’s former
105-acre parcel and VOC-contaminated groundwater that has migrated and continues
to migrate south and east off property, where it becomes mixed with contamination
originating on former NG-owned manufacturing property. The conceptual site model
showing the current understanding of the Navy and NG OU2 and the NG OU3!
groundwater plumes is presented in Figure 3. Note that the plumes are not continuous
across the site horizontally or vertically. These plumes result from multiple releases of
VOC:s in various locations and times.

The Navy OU2 ROD (NAVFAC, 2003) and Public Water Supply Contingency Plan
(PWSCP) (Arcadis, 2003) identified the following chemicals of concern in groundwater,
which were associated with the NG and NWIRP facilities in Bethpage, NY:

e Tetrachloroethene (Perchloroethene)
e Trichloroethene (TCE)

e cis-1,2-Dichloroethene

e trans-1,2-Dichloroethene

e Carbon Disulfide

e Carbon Tetrachloride

e Chlorobenzene

e Chloroform

e 1,1,2-Trichloro-1,2,2-trifluoroethane (Freon 113)
e 1,2-Dichloroethene

e 1,2-Dichloroethane

e 1,1-Dichloroethene

e 1,1-Dichloroethane

e 1,1,2-Trichloroethane

e 1,1,2,2-Tetrachloroethane

e Vinyl Chloride

e 1,1,1-Trichloroethane

The current chlorinated VOC-contaminated groundwater plumes that originated from the
Navy and NG properties prior to operation of the On-Site Containment (ONCT) System

1 In this context, “OU3” refers to the NYSDEC operable unit related to contaminated groundwater at and
migrating from the former Grumman settling ponds at what is now the Bethpage Community Park. This
should not be confused with the Navy’s “OU3,” which refers to an NWIRP operable unit addressing
contamination at NWIRP “Site 4 — Former Underground Storage Tank Area” and for which the Navy
issued its CERCLA ROD in September 2015.

8
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span more than 3,000 acres and are over 700 feet deep in some places. The
approximate layout of the OU2 and OUS3 plumes are shown on Figure 4.

The ONCT System was constructed by NG as an interim remedial measure and then
continued as part of NG's remedial action obligations for OU2 under the NYSDEC's
January 2001 OU2 ROD. As such, neither the Navy's 2003 OU2 CERCLA ROD nor
this ESD directly cover the implementation of the ONCT System response actions.
Nevertheless, the Navy's OU2 ROD and this ESD recognize that NG's operation of the
ONCT System is vital to containment of groundwater contamination on the former
NWIRP and NG properties. This action has ensured that contaminated groundwater is
no longer being released from the properties. The Navy's OU2 response actions
concentrate on plumes that resulted from migration downgradient that occurred prior to
the operation of the ONCT System.

There is also strong evidence of a relatively pure Freon-113 plume along and under the
western edge of the Deep Western Plume (OU2) that does not appear to be associated
with the former NWIRP Bethpage or NG properties. In this Freon-113 plume, TCE and
other chlorinated VOCs are present in minor amounts (less than 20%) relative to the
Freon-113. This other plume is evidenced by Freon-113 found in groundwater samples
collected from monitoring wells BPOW4-2R (18.8 pg/L), RE131D3 (300 pg/L), RE134D4
(180 pg/L) indicating that it is running parallel to the OU2 plume and the source(s) for
which appear(s) to be shallower plumes further west of the former NWIRP Bethpage
and NG properties. The plumes associated with the former NWIRP Bethpage and NG
properties have TCE as the primary component of the total VOCs present, whereas
Freon-113 is only a minor component (range of 0.7% to 11%). Investigations conducted
in 2019 including samples collected from Vertical Profile Boring (VPB)176 and
groundwater sampling data from monitoring well clusters RE134, RE131, and RE124
provided information to further support the estimated western edge of the Deep Western
Plume (Tetra Tech, 2020 and Resolution, 2020). The source of this other contamination
is currently unknown.

The plumes that originated on NWIRP Bethpage or NG prior to operation of the ONCT
System have impacted or threatened public water supply well fields within the footprint
of the plumes. The United States government has provided funding for five public water
supply systems. In addition, public water supplies that are south-southeast of the
NWIRP and NG facilities are potentially downgradient of the OU2 plumes and could be
impacted in the future. Plume migration is ongoing at approximately 100 to 300 feet per
year. In accordance with the OU2 ROD, remedial actions to address the VOC-
contaminated groundwater plumes and migration have been and continue to be
implemented as discussed below.
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2.3 0OU2 Record of Decision

The Navy OU2 ROD was signed on April 13, 2003. The ROD identified on-NWIRP land
use controls (LUCs), as well as continued reliance upon the groundwater ONCT System
owned and operated by NG to control migration of groundwater from both the NWIRP
and NG-owned properties. The ROD also identified off-property response actions
consisting of mass contaminant removal (e.g., GM38 Groundwater Treatment Plant
[GWTP]), protection of the public water supplies, natural attenuation, and continued
plume delineation and groundwater monitoring (NAVFAC, 2003).

2.3.1 Remedial Action Objectives?

As stated in the OU2 ROD, the following remedial action objectives (RAOs) were
developed to achieve protectiveness of human health and the environment, and comply
with ARARS:

e Eliminate, to the extent practicable, site-related contaminants from the affected
public water supplies and to prevent, to the extent practicable, the future
contamination of public water supplies through implementation of off-site
groundwater remediation.

e Eliminate, to the extent practicable, exposures to contaminated groundwater.

e Eliminate, to the extent practicable, off-site migration of contaminated
groundwater and, where practicable, to restore the groundwater to pre-disposal
conditions.

e Eliminate, to the extent practicable, exceedances of applicable environmental
guality standards related to releases of contaminants to waters of the state.

e Eliminate, to the extent practicable, detections of site-related VOC contamination
for affected drinking water supplies using USEPA Method 502.2 to a detection
limit of 0.5 microgram per liter (ug/L).

2.3.2 Remedy

Remedial actions required for OU2 groundwater were identified in the Navy OU2 ROD
and were separated into on-property and off-property components.

On-Property Groundwater Actions

In accordance with the ROD, the Navy has implemented LUCs to address on-property
groundwater contamination by restricting groundwater use. Further, the selected

2 The Navy 2003 OU2 ROD uses the term “Remediation Goals” to describe what are also commonly
referred to as Remediation Action Objectives (RAOs) in CERCLA guidance. For consistency, this ESD
uses the term RAOSs to describe the objective statements.

10
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remedy for on-property groundwater recognizes that NG’'s ONCT System continues to
contain and remediate VOC-contaminated groundwater originating from the Navy’s and
NG’s properties.

Off-Property Groundwater Actions

The Navy’s ROD also specified that off-property groundwater would be addressed
through the following:

Groundwater Remedial Program

1. An active remedial program including design, implementation, and operation and
maintenance of a groundwater extraction and treatment system near the GM38
groundwater hotspot location.

2. Evaluation of the GM-75 Area groundwater or any other area to determine
whether groundwater contamination represents a significant threat to
downgradient public water supply wells and to further determine if a contaminant
mass removal program, similar to that at GM38, is necessary.

3. Installation of VPBs and monitoring wells to allow for identification and monitoring
of groundwater contamination.

Public Water Supply Protection Plan

4. Development of a PWSCP (Arcadis, 2003) that would use the VPB data along
with groundwater modeling to target outpost well locations and to develop
groundwater monitoring trigger values. Trigger values are site-related VOC
concentrations established for outpost well groundwater samples that when
exceeded signify that wellhead treatment or comparable alternative measures
are required to address the potential for a public supply well or well field to be
impacted. The PWSCP developed numerical trigger values for South
Farmingdale Wells Field 1, supply wells 4043 and 5148; South Farmingdale Well
Field 3, supply well 6150; and New York American Water Supply Wells 3S and
4S, wells 8480 and 9338. A fourth well field identified in the PWSCP, Town of
Hempstead (Levittown) Well 13, did not have a projected OU2 groundwater
impact within 30 years.

An addendum (Resolution, 2015A) to the PWSCP was generated to provide
trigger values for 13 outpost wells installed to provide early warning for two
additional public water supply well fields (South Farmingdale Water District Plant
6 and Massapequa Water District supply wells 6442 and 6443). A second
addendum (Resolution, 2016) to the PWSCP was generated to provide trigger
values for eight outpost wells installed to supplement or replace existing outpost

11
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wells for South Farmingdale Well Fields 1 and 3, New York American Water
Wells 3S and 4S, and Town of Hempstead Well 13.

The elements of the PWSCP are as follows:

a. Installation of outpost wells for public water supplies that have the
potential to be impacted by the OU2 VOC-contaminated groundwater.
Outpost wells are located between the leading edge of the plumes and
public water supply wells and provide early (five-year) warning of plumes
migration towards public water supply well fields.

b. A provision for wellhead treatment for public water supply systems or an
alternative approach pursuant to the PWSCP.

In the implementation of the OU2 ROD, the Navy had focused on the identification of
groundwater hot spots (identified as an area of VOC concentrations of greater than
1,000 pg/L) to define the area(s) of groundwater contamination where based on
location, groundwater migration, and quantity of contaminant mass, it was deemed
technically practicable to implement off-property groundwater remediation systems in
order to effectively reduce the magnitude and duration of potential impacts to
downgradient public water supply wells. Direct wellhead treatment has also been
implemented to protect these public water supply wells.

The OU2 groundwater remedy is predominately in the remedial action operation phase
of the Navy Environmental Restoration Process. Because of the complexity of the site,
portions of the remedy are also in the remedial design, remedial action construction,
and long-term management phases of the process as described in Section 3.2.

12
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3.0 Basis for this Explanation of Significant Differences

The Navy has recently completed a FYR of the ongoing and planned remedial actions
for all OUs at NWIRP Bethpage. This review was conducted pursuant to the CERCLA
Section 8121(c), 42 U.S.C. 89621(c), and the NCP in Title 40 of the Code of Federal
Regulations (CFR), 8300.430(f)(4)(ii) and the USEPA Comprehensive Five-Year
Review Guidance (USEPA, 2001). The recommendations which are being adopted
from this review include significant changes to the Navy’s ongoing and planned
remedial actions and therefore require an ESD from the Navy’s April 2003 CERCLA
OU2 Record of Decision.

As part of the CERCLA FYR, the Navy evaluated 1,4-dioxane as an emerging chemical
of environmental concern for the OU2 groundwater and is currently conducting a
Preliminary Assessment/Site Inspection (PA/SI) to supplement its source area
information about this chemical. While this PA/SI is not complete, based on site records
that document the use of 1,1,1-trichloroethane (TCA) at the facility and the results of
groundwater testing showing the presence of 1,4-dioxane in groundwater on and
downgradient of the NWIRP, the report makes it clear that at least a portion of the 1,4-
dioxane in the groundwater downgradient of the site is sourced from the NWIRP
property, as well as the NG property. Similarly, there is evidence that a portion of the
1,4-dioxane in this groundwater does not originate on NWIRP or NG properties, but
originates from an upgradient source and flows with groundwater under the facility.

In addition, as a part of its CERCLA FYR of OU2, the Navy also took a “hard look” at
NYSDEC's Selected Remedy for the plumes, as set forth in its Final Amended Record
of Decision (AROD) (NYSDEC, 2019), in order to evaluate whether the Navy’s existing
OU2 CERCLA remedy could be improved by adopting components or concepts from
the NYSDEC AROD without adversely affecting the existing CERCLA remedy and
achievement of its RAOs. The NYSDEC AROD proposes multiple potential changes to
ongoing remedial actions under the existing NYSDEC OU2 ROD to address
contamination allegedly sourced from the NG or NWIRP properties, as well as to
address NYSDEC'’s existing OU3 groundwater ROD concerning contamination from the
former Grumman Settling Ponds site (HDR, 2019). The AROD also addresses regional
contamination from sources other than OU2 or NYSDEC OU3. The AROD identified
Alternative 5B (Hydraulic Containment of Site Contaminants Above SCGs [Standards,
Criteria, and Guidance] Combined with Mass Flux Remediation — Centralized Treatment
Plants with a Centralized Recharge Basin) as the NYSDEC Selected Remedy.

With the understanding that the Navy can only address contamination associated with
releases from the NWIRP to the OU2 plumes, the Navy reviewed additional data,
conducted additional modeling, and had productive meetings with NYSDEC that have

13
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resulted in the Navy’s development of plans including the following CERCLA response
actions (detailed later in this ESD):

e Implementation of an interim mass removal system at the existing Navy well
RE137.

e Implementation of an extension to the RE108 Phase Il Treatment System further
to the south to the planned Navy Recovery Well (RW) 7 location (which
approximates NYSDEC hydraulic containment (HC) well location HCO03).

e Implementation of the Phase Ill Southern Plume Intercept Treatment System in
the area of the Southern State Parkway (Navy RW8, RW9, RW10, and RW11),
which approximate NYSDEC well locations HCO7, HC09, HC10, and HC11).

e Based on a future mass removal evaluation, consideration of the use of existing
or planned NYSDEC mass flux extraction (EX) wells EX1 to EX5, or other similar
Navy wells in this area (e.g., long term use of RE137).

e Future consideration, as a contingency, of the installation and operation of a
Navy RW in the area of RE117D1 and with a screen interval similar to that of
RE117D1 (which approximates NYSDEC well HCO8 location), if RW7 does not
achieve sufficient OU2 mass capture and control of the plume in that area. This
well would be located in the OU2 plume between the RW7 location and
extraction wells along the Southern State Parkway. Extraction of groundwater at
this location would further enhance early removal of OU2 plume contaminants
from the aquifer and slow plume migration.

This section describes the basis for this determination.

3.1 Addition of 1,4-Dioxane as an Emerging Chemical of
Environmental Concern in OU2 Groundwater

The sites included in the CERCLA FYR were reviewed for the potential future changes
that might be needed to address the presence of emerging chemicals (ECs)?, including
1,4-dioxane. Department of Defense Instruction 4715.18 (2019) defines an emerging
chemical of environmental concern as a chemical that is characterized by a perceived
or real threat to human health or the environment and that has new or changing toxicity
values or new or changing human health or environmental regulatory standards.
Changes may be due to new science discoveries, detection capabilities, or exposure
pathways.

1,4-Dioxane is used in many commercial products, including paint strippers, dyes,
greases, varnishes, and waxes and can be introduced into the environment through

3 ECs are also known as chemicals of emerging concern.
14
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wastewater systems (e.g., sanitary and industrial discharges). In addition, 1,4-dioxane
is a common additive to some chlorinated solvents similar to those found in the OU2
plumes. Historically it was used as a solvent stabilizer, most commonly associated with
TCA, in which it was present at a concentration of approximately 3 percent. TCA was
used at the NWIRP Bethpage facility since at least 1952. Therefore, 1,4-dioxane is
considered potentially present at NWIRP Bethpage sites contaminated with TCA and its
daughter compounds.

TCA and its daughter compounds are also present in the OU2 plumes, although not at
levels that would account for the concentrations of 1,4-dioxane measured in the
groundwater, i.e., there is not enough TCA and daughter products present in
groundwater to account for the widespread distribution and concentration of 1,4-
dioxane. 1,4-Dioxane may also be associated with other chlorinated VOCs such as
TCE, although the link between 1,4-dioxane and TCE is not as well defined as it is with
TCA. TCE products reportedly contained chemical stabilizers, but manufacturers did
not report on the addition, if any, of 1,4-dioxane as a stabilizer, or the concentrations
used.

The USEPA has not established a Safe Drinking Water Act maximum contaminant level
(MCL) for 1,4-dioxane in drinking water. Under CERCLA, the USEPA and Navy make
risk management decisions to select risk-based cleanup levels that fall within the

1 x10%to 1 x 10 risk range and, application of this range of screening levels, provides
a conservative acceptable risk range concentration of 0.46 pg/L to 46 ug/L (USEPA,
2020). The USEPA has also established a screening level of 57 pg/L for tap water,
which is based on a hazard index of 1, a concentration below which non-carcinogenic
health effects would not be anticipated (USEPA, 2020).

In 2019, the New York State Department of Health (NYSDOH) proposed an MCL for
1,4-dioxane of 1 pg/L. On August 26, 2020, New York State finalized this MCL. The
NYSDOH MCL of 1 pg/L is near the lower range of the USEPA risk-based screening
level (0.46 pg/L).

At the time of the 2003 Navy OU2 ROD, 1,4-dioxane was not identified as a chemical of
concern. It wasn’t until after the third Unregulated Contaminant Monitoring Rule was
published by the USEPA on May 2, 2012, that 1,4-dioxane began to draw attention as a
potential risk to human health and the environment. Since that time, 1,4-dioxane has
been considered an EC and has been subject to ongoing regulatory debate about the
concentrations at which it presents unacceptable risk to human health depending upon
the exposure situation.

Prior to 2012, groundwater sample results for 1,4-dioxane in the area were limited. In

November 2012, groundwater samples were collected from several groundwater
15
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monitoring wells at the NWIRP. 1,4-Dioxane was reported as being quantitatively
measured in two on-property monitoring wells: MW306I (21 ug/L) and MW302I1 (70
Mg/L and 81 pg/L in the associated duplicate) (Tetra Tech, 2013). The laboratory
reporting limit for the analytical method was 25 pg/L. Analysis for 1,4-dioxane was
performed using VOC Method 8260C. Groundwater results from monitoring well
MW302I1 exceeded the pre-July 2020 NYSDOH MCL of 50 ug/L as well as the upper
bounds of carcinogenic and noncarcinogenic risk values of 46 pg/L and 57 pg/L,
respectively.

Between 2014 and 2018, groundwater samples from a limited number of on-property
and off-property monitoring wells were analyzed for 1,4-dioxane. Within the area
identified as the OU2 plumes, the maximum 1,4-dioxane concentration measured was
30 pg/L from off-property monitoring well RE120D1 in 2014 (Resolution, 2015B). The
associated carcinogenic risk associated with this sample result would be 7 x 10 - and
the hazard index would be 0.5. The corresponding TCE and TCA concentrations in this
well were 1,300 pg/L and 1.9 ug/L, respectively. The sum of TCA, dichloroethanes,
dichloroethenes, and chloroethane (potential degradation of products of TCE and TCA)
was only 30 pug/L. A concentration of approximately 2,300 pg/L in on-property
groundwater and 1,000 pg/L in off-property groundwater of TCA and associated
degradation products would be required to produce a 1,4-dioxane concentration of 70
Mg/L in on-property groundwater and 30 pg/L in off-property groundwater, which was not
observed. This comparison suggests that one or more other non-TCA sources of 1,4-
dioxane may be responsible for the presence of 1,4-dioxane in on-property and off-
property groundwater.

In 2018, a more extensive CERCLA PA/SI process, including on-property groundwater
investigation for 1,4-dioxane was initiated. This investigation consisted of five quarterly
groundwater sampling events from April 2018 through June 2019. These samples were
analyzed using Method 8270SIM and the 1,4-dioxane reporting limit for this analysis
was 0.05 pg/L. The results indicate that while 1,4 dioxane was found in many of these
samples, none of the concentrations were greater than the pre-July 2020 NYSDOH
MCL of 50 pug/L in 2018 or the upper bounds of carcinogenic and noncarcinogenic risk
values, including results from MW302I1 (with 1,4-dioxane at concentrations of 70 pg/L
and 81 pg/L in the associated duplicate during 2012 sampling). During the 2018/2019
sampling events, the maximum 1,4-dioxane concentration in MW302I1 was 6.3 pg/L.
The maximum 1,4-dioxane concentration in on-property groundwater during these
sampling events, was 8.7 pg/L in MW305I, which also corresponds to the location
where the maximum TCE concentration of 1,400 ug/L was measured in the on-property
wells. At a 1,4-dixoane concentration of 8.7 pug/L, the associated carcinogenic risk
would be 2 x 10° and the hazard index would be 0.2. Of the 57 monitoring wells
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located on property, 6 wells (one of which is representative of groundwater flowing onto
the property), had 1,4-dioxane concentrations greater than the recently adopted NYS
MCL of 1.0 pg/L.

As evidenced by the results for RE120D1 discussed above, 1,4-dioxane has already
migrated off-property with the VOCs and continues to be discharged off-property
through the NG ONCT System in accordance with a State Pollutant Discharge
Elimination System Equivalence Permit (i.e., 1,4-dioxane concentrations of 6.8 pug/L to
10 pg/L in December 2019 in the two ONCT System discharge locations) (Arcadis,
2020). NYSDEC reports that with the adoption of a drinking water MCL for 1,4-dioxane,
the NG State Pollutant Discharge Elimination System Equivalence Permit will be
updated to reflect 1,4-dioxane discharge criterion.

Public water systems in the area that could have been affected by activities on NWIRP
(and NG) property are also being tested for 1,4-dioxane. As of March 2020, the
reported concentrations were within the USEPA acceptable risk range (i.e. within the
1x10* to 1x10 incremental lifetime cancer risk) and were less than a hazard index of 1.

On August 26, 2020, the New York State Department of Health promulgated a
chemical-specific drinking water MCL for 1,4-dioxane at a limit of 1.0 pg/L*. For those
public water supplies in which VOC treatment has been installed in accordance with the
Navy’s OU2 ROD, the concentration of 1,4-dioxane exceeds 1 pg/L in six water supply
wells (Bethpage Water District Wells 5-1, 6-1 and 6-2, New York American Water Wells
3A and 4S, and South Farmingdale Water District Well 3-1). Treatment for 1,4-dioxane
is in place or under construction for Bethpage Water District Wells 5-1, 6-1, and 6-2.
There is no 1,4-dioxane treatment at South Farmingdale Water District Well 3-1 or New
York American Water Wells 3A and 4S.

For South Farmingdale Water District Well 1-3, which has treatment for VOCs, the 1,4-
dioxane concentration is significantly less than the NYSDOH MCL (0.047 pg/L). For
South Farmingdale Water District Wells 6-1 and 6-2, which are approximately % mile
south of South Farmingdale Water District Well 3-1 and which have the potential to be
impacted by OU2 VOCs within the next 20 years under current pumping conditions, the
1,4 dioxane concentrations are also less than the MCL (0.046 pg/L and 0.28 pg/L,
respectively).

4 A public water supply system implementing corrective actions to comply with the MCL for 1,4-dioxane
may request that the State defer actions for determining MCL violations for up to 24 months past the
effective date of the 1,4-dioxane MCL (August 26, 2020). Systems operating with a deferral approved by
the State may request an extension for up to an additional twelve months (10 NYCRR Subpart 5-1).
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Additional investigations will need to be conducted to determine whether individual
public water systems in the area have been or will be impacted with 1,4-dioxane
associated with releases from the NWIRP Bethpage and the OU2 plumes.

The Navy has evaluated the foregoing OU2 groundwater data and the associated risks
to human health with the newly promulgated standard and finds there is a basis for
adding 1,4-dioxane as a site-specific chemical of concern for the NWIRP contribution to
the OU2 plumes. 1,4-Dioxane would also be added to the list of chemicals of concern
included in the PWSCP.

3.2 Additional Capture and Treatment of OU2 Contaminated
Groundwater

As part of the CERCLA FYR, the Navy conducted extensive groundwater flow modeling
and analysis of the components of the NYSDEC AROD Selected Remedy for both
potential interference (and resolution of interferences) with the Navy’s OU2 existing and
planned remedial actions and for potential improvements to the existing remedy. The
recommendations from the FYR evaluation for OU2 identified some significant changes
to the remedial actions identified in the 2003 OU2 ROD, consisting of the following:

e Extension of the RE108 Phase Il Treatment System area to extract and treat
non-hotspot OU2 groundwater (i.e., VOCs concentrations less than 1,000 pg/L),
and

e Construction and operation of additional extraction and treatment systems to
address OU2 groundwater near the leading edge of the OU2 plumes.

3.2.1 Extension of RE108 Phase Il Treatment System

As described below, and in detail in Section 4.0, the RE-108 Phase Il Extension
includes the installation of an extraction well at the RW7 location (Figure 5). OU2 plume
migration in the area at a depth of RE-117D1 would also be evaluated for a potential
future deep groundwater extraction well near this area (Figure 4).

Based on review of new and historic off-property groundwater data performed for the
FYR, the Navy assessed technically practicable opportunities (which includes the NCP
concept of proportionality between technical benefit and cost-effectiveness) to further
reduce potential future impacts to downgradient receptors such as public water
supplies. Of particular value in this assessment is the Navy’s recent delineation of the
Deep Western Plume portion of the OU2 groundwater (Figure 4). Because the Deep
Western Plume is relatively compact laterally and vertically, it is practicable to intercept
more of it using groundwater extraction wells.
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In 2018 and 2019, VOCs were measured in several wells south of and beyond the
anticipated capture zone for the planned location of a RE108 Phase Il Treatment
System groundwater extraction well designated as RW5 (see Figure 5 for location of
RWS5). For example, TCE was measured at a maximum concentration of 610 pg/L in
RE115D2, 1,500 feet south of RW5; TCE was measured at a maximum concentration of
217 ug/L in BPOW3-4, 2,700 feet south of RW5; and TCE was measured at a maximum
concentration of 78 pg/L in RE117D1, 6,000 feet south of RW5 (see Figures 4 and 5 for
well locations). In addition, the TCE concentrations have been increasing over time in
this portion of the Deep Western Plume, (see Figure 6, RE115D2, BPOW3-4, and
RE117D1). Based on groundwater data in the RE108 Area Hotspot that is north
(upgradient) of these monitoring wells, TCE concentrations in the monitoring wells are
expected to continue to increase over time, until the operation of RW5 and RW6 begin
to remove contaminant mass from the aquifer and to have a positive impact on the
quality of groundwater in these southern areas.

RE115D2 is located approximately 1,500 feet north of BPOW3-4. Using an estimated
groundwater seepage velocity of 300 feet per year, groundwater from the area of
RW115D2 could reach BPOWS3-4 in approximately 4.5 years.

BPOWS3-4 is an outpost monitoring well for a public water supply facility (NYAW
Seamans Neck Road) that is approximately 2,000 feet to the south. Although this public
water supply facility has treatment for VOCs, the TCE concentrations are increasing in
the public water supply well and supplemental treatment will likely be required in the
future in order to treat the anticipated higher concentrations of VOCs. If the plume were
to be effectively intercepted at the location of the BPOW3-4, based on computer
modeling, the long term mass of OU2 VOCs being captured by the NYAW Seamans
Neck Road facility would decrease by approximately 33 percent, which is expected to
reduce but not eliminate the need for an upgrade in treatment at the facility. The
operation of a recovery well in the BPOW 3-4 area would similarly reduce potential VOC
impacts to other public water supply wells in the area, including SFWD Plant 3 by a
projected 16 percent and SFWD Plant 6 by a projected 31 percent.

Operation of a potential future deep extraction well at the RE117D1 (approximate
location of NYSDEC well HCO8, Figure 5) would not be expected to provide any benefit
to public water supplies north of the Southern State Parkway but would be expected to
reduce OU2 plume migration south of this area to the extent practicable.

Because these actions would be an extension of the existing primary treatment
technology used under the OU2 ROD, and because the OU2 ROD provided for the
potential extension of mass contaminant removal to downgradient groundwater areas
which represent a significant threat to public water supply wells, this change falls within
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USEPA criteria for a “significant” rather than “fundamental” change, thereby supporting
the use of an ESD.

3.2.2 Interception of OU2 Plumes at their Southern Extent

Based on data evaluated since the 2003 ROD, including NYSDEC's Feasibility Study
(HDR, 2019) and AROD (NYSDEC, 2019), the Navy evaluated opportunities to further
reduce potential future contamination of public water supplies and migration of
contaminated groundwater, as technically practicable. After NYSDEC finalized its
groundwater AROD, the Navy evaluated the OU2-related concepts and remedy
components of NYSDEC’s Selected Remedy for consideration of improvements to the
Navy’s existing CERCLA OU2 remedy. This evaluation included assessing the value of
installing four additional groundwater recovery wells (RW8 through Rw11) and
treatment facilities to the south (downgradient) of the RE108 Area Hotspot and other
VOC-impacted groundwater potentially associated with OU2. Open, publicly-owned
space near the Southern State Parkway, approximately 4,000 feet south of BPOW3-4,
was identified as an area where extraction, conveyance, and treatment systems could
be installed. These wells would be used to further limit (intercept) the migration of OU2
VOCs to the extent technically practicable toward the area south of the Southern State
Parkway.

Because this groundwater extraction and treatment approach along the Southern State
Parkway is also an extension of the existing primary treatment technology used under
the OU2 ROD, and because the OU2 ROD provided for the potential extension of mass
contaminant removal to downgradient groundwater areas which represent a significant
threat to public water supply wells, this change falls within USEPA criteria for a
“significant” rather than “fundamental” change, thereby supporting the use of an
Explanation of Significant Differences.
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4.0 Description of Significant Differences

The remedial action selected in the Navy OU2 ROD is being changed as described
below. An ESD is the appropriate means to document changes to a remedy when the
changes do not fundamentally alter the overall cleanup approach of the CERCLA
remedy. The target cleanup goals of this ESD and the method of treatment for VOCs,
remain the same as those originally documented in the Navy OU2 - Groundwater ROD,
namely groundwater extraction and treatment.

Air stripping and granular activated carbon treatment technologies identified in the Navy
OU2 — Groundwater ROD will continue to be used to remove VOCs. As discussed
below, treatment for 1,4-dioxane will require the addition of a secondary treatment
technology — Advanced Oxidation Process (AOP) treatment. AOP uses ultraviolet light
and/or ozone to react with hydrogen peroxide in a closed reactor to destroy many
organic compounds, including TCE, TCA, and 1,4-dioxane. The remedy will still comply
with the RAOs and ARARs identified and documented in the Navy OU2 ROD as well as
compliance with the recently promulgated NYSDOH MCL for 1,4-dioxane. These
changes maintain or improve levels of protection to human health and the environment
as intended under the selected remedy documented in the 2003 Navy OU2 ROD and
subsequent CERCLA FYRs.

This ESD also identifies the installation of groundwater extraction and treatment
systems downgradient of the RE108 Area Hotspot to further enhance capture of VOC
mass to provide additional protection of the public water supplies within and
downgradient of the OU2 plumes. These systems will target groundwater with:

e A sustained® concentration of site-related chlorinated VOCs greater than 150
Mg/L, upgradient of the Southern State Parkway, that can be practicably
captured.

e A sustained® concentration of site-related chlorinated VOCs greater than 5 pg/L
near the Southern State Parkway that can be practicably captured.

4.1 Addition of 1,4-Dioxane As a Chemical of Concern in
Groundwater

4.1.1 Current OU2 ROD

The Navy OU2 ROD (NAVFAC, 2003) and PWSCP (Arcadis, 2003) have identified 17
VOCs as chemicals of concern in groundwater which were associated with the NG and

5Sustained is determined based on a minimum of four consecutive quarterly sampling events in a well.
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NWIRP facilities in Bethpage, NY (see Section 2.2). This list was developed in 2003;
and 1,4-dioxane was not on the list since it was not considered to be a chemical of
concern at that time.

4.1.2 Proposed Modifications to OU2 ROD

As discussed in Section 3.1, at the time of the 2003 Navy OU2 ROD, 1,4-dioxane was
not identified as a chemical of concern. Based on recent groundwater data from both
on-property and off-property monitoring wells, if this groundwater was used as a source
of drinking water, the associated incremental lifetime cancer risk would be in the range
of 1 x 10 to 1 x 10-®and the hazard index would be less than 1.

As part of this ESD, the Navy is selecting a treatment goal of 1.0 pg/L for site-related
1,4-dioxane, which is based on the recently promulgated NYSDOH MCL, and is being
adopted by the Navy as an ARAR for its cleanup program at NWIRP Bethpage. This
MCL has an equivalent lifetime excess cancer risk of 2 x 10 (based on a risk ratio
calculation [USEPA, 2020]).

Using pilot-scale and full-scale test results on groundwater in the NWIRP area, the AOP
technology is able to effectively reduce 1,4-dioxane to concentrations less than 0.1 pg/L
and there is little equipment sizing or operating cost difference between achieving 1,4-
dioxane concentrations of 0.1 pg/L and 1.0 pg/L. Although the Navy expects to
routinely achieve 1,4-dioxane concentrations less than 0.1 pg/L during treatment, to
account for variability in groundwater concentrations and treatment efficiency from
fluctuations in chemical dosing, deterioration of lamp intensity over time, and fouling of
reactor tubes, the Navy is selecting a practicable operational target of 0.5 pg/L, or one
half of the MCL.

The following discussion presents the proposed specific actions planned to be used to
address the presence of 1,4-dioxane in OU2 groundwater.

Northrop Grumman On-Site Containment (ONCT) System

This ESD does not address NG’s obligations under the NYSDEC AROD with respect to
operation of the ONCT System. NG and NYSDEC will determine the steps needed to
treat 1,4-dioxane in NWIRP and NG property groundwater at the ONCT System, in light
of the recently promulgated State MCL.

GM38 Groundwater Treatment Plant

The Navy is currently upgrading the GM38 Groundwater Treatment Plant (GWTP) to
remove 1,4-dioxane from the extracted groundwater, prior to discharge back into the
aquifer. This work is being conducted as a CERCLA response action. In June 2020,
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the concentration of 1,4-dioxane in GM38 Recovery Wells RW1, RW3, and the
combined RW1 and RW3 waters was 2.6 pg/L, 6.3 pg/L, and 3.4 pg/L, respectively. An
Engineering Evaluation/Cost Analysis was prepared. The GM38 GWTP upgrade will
include the addition of an AOP treatment system to the existing treatment system. The
AOP treatment system became operational in May 2021.

RE108 Phase | Treatment System

The RE108 Area Hotspot Phase | Treatment System includes the addition of a recovery
well (RW4 on Figure 3) to address contamination in the northern portion of the RE108
Area Hotspot. Installation of the well and pipeline is complete. As of April 2021,
extracted groundwater from RW4 is being pumped to the existing GM38 GWTP for
treatment. Based on groundwater sampling and analysis, the groundwater extracted at
the RW4 location is anticipated to have an estimated 1,4-dioxane concentration of 12.4
Mg/L. This 1,4-dioxane is being treated via the new AOP unit.

RE108 Phase Il Treatment System

The objective of the RE108 Area Phase Il Treatment System (Phase Il Treatment
System) is to extract groundwater contaminated with chlorinated VOCs at
concentrations greater than 1,000 pg/L for treatment using recovery wells (RW5 and
RW6 on Figure 5) located near the leading edge of the hotspot. In light of New York
State recently promulgating an MCL for 1,4-dioxane, the Phase Il Treatment System is
currently being designed to address 1,4-dioxane as well as chlorinated VOC
contamination, by including AOP in the planned treatment system. Before treatment at
the RE108 Phase Il Treatment System (Figure 5), the 1,4-dioxane concentration in the
combined flow from RW5 and RW6 recovery wells is anticipated to be 5 pg/L. Even
though the AOP will add to the overall capital and operational cost of the treatment
system, the use of AOP will decrease a portion of the granular activated carbon cost
associated with treating the VOC:s.

RE108 Phase Il Treatment System Extension

The RE108 Phase Il Treatment System Extension (Phase Il Extension) includes the
addition of two recovery wells (RW7A and RW7B collectively shown as RW7 on Figure
5) to address chlorinated VOC contamination in excess of 150 pg/L, south of the
planned RE108 Phase Il Treatment System. Groundwater extracted by RW7 will be
piped to the Phase Il Treatment System. The 1,4-dioxane concentration in RW7, prior
to treatment, is expected to be 5 ug/L. The Phase Il Treatment System is being
designed to address 1,4-dioxane to comply with the recently promulgated NYSDOH
MCL, as well as to treat chlorinated VOC contamination, by including AOP in the
planned treatment system.
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Phase |ll Southern Plume Intercept Treatment System

The Phase Ill Southern Plume Intercept Treatment System (Phase Il System) would
add up to four recovery wells and one or two treatment systems to capture, or intercept,
as practicable, the OU2 plumes to maintain their approximate current footprint. The 1,4-
dioxane concentration in the Phase Il wells is anticipated to be 0.5 to 2 pug/L. There is
insufficient data at this time to refine this estimate but the actual 1,4-dioxane
concentrations in this groundwater will be determined during pre-design investigations.
The Phase lll Treatment System would likely be designed to address 1,4-dioxane as
well as chlorinated VOC contamination, by including AOP in the planned treatment
system.

Public Water Supplies

As part of this ESD, the following actions will be taken to address the presence of 1,4-
dioxane in public supply wells:

e For those public water supply wells where the concentration of site-related 1,4-
dioxane currently exceeds, or is projected to exceed in the next five years 1.0
ug/L, which is equivalent to 2 x 10 incremental lifetime, and the Navy
determines is associated with the NWIRP Bethpage and OU2 plumes, the Navy
will take action, in cooperation with the respective Water District, to reduce the
1,4-dioxane concentration to less than 1.0 pug/L. Although the Navy expects the
water districts to routinely achieve 1,4-dioxane concentrations less than 0.1 pg/L
through treatment, to account for variability in groundwater concentrations and
treatment efficiency from fluctuations in chemical dosing, deterioration of lamp
intensity overtime, and fouling of reactor tubes, the Navy is selecting a target
operational goal of 0.5 pg/L, which is one half of the MCL.

Summary

The addition of 1,4-dioxane to the PWSCP ensures continued compliance with the
RAOs from the Navy OU2 ROD, such that it “eliminates, to the extent practicable, site-
related contaminants from the affected public water supplies and to prevent, to the
extent practicable, the future contamination of public water supplies through
implementation of off-site groundwater remediation” (NAVFAC, 2003).

4.2 Extension of RE108 Phase Il Treatment System

4.2.1 Current OU2 ROD

One of the Navy’s elements of the selected remedy for the Off-Property Groundwater
Remedial Program identified in the Navy OU2 ROD is as follows:
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“Additional groundwater investigation in the vicinity of well GM-75D2, or
any other area identified as requiring additional groundwater investigation,
in order to determine whether groundwater contamination represents a
significant threat to downgradient public water supply wells and to further
determine if a contaminant mass removal program, similar to the GM-38
Area program, is necessary. These actions will be implemented if a
determination has been made by the Navy and NYSDEC that a significant
threat to a downgradient public water supply exists.”

The RE108 Area Hotspot (located approximately 1,500 feet southeast of GM-75D2) was
identified as a significant threat to downgradient public water supply wells because
sustained VOC concentrations measured in groundwater samples in this area exceeded
1,000 pg/L; similar to the GM38 Area Hotspot. A VOC concentration of greater than
1,000 pg/L was used to define the area(s) of groundwater contamination where based
on location, groundwater migration, and quantity of contaminant mass, it was technically
practicable to implement off-property groundwater remediation systems in order to
effectively reduce the magnitude and duration of potential impacts to public water
suppliers. The RE108 Area Hotspot groundwater will be treated in accordance with the
existing OU2 ROD by using five recovery wells (RW4, RW5A and RW5B [collectively
referred to as RW5], RW6A, and RW6B [collectively referred to RW6]) to intercept this
groundwater and treating it with air stripping and granular activated carbon. In
accordance with this ESD, AOP treatment will be used to remove 1,4-dioxane from this
groundwater prior to discharge.

At present, the Navy has acquired property for the construction of the Phase Il
Treatment System building (Figure 5) and is working to obtain access for use of Nassau
County recharge basins and Town of Oyster Bay property for installation of recovery
wells and/or for treated water discharge. The Navy is also in the process of obtaining
access to property owned by the Town of Hempstead, Town of Oyster Bay, NYS
Department of Transportation and Nassau County for pipeline installation. Scheduled
startup of the Phase Il Treatment System is late 2022.

4.2.2 Modifications to OU2 ROD

These additions are significant, but non-fundamental changes to the existing Navy OU2
ROD due to consistency of primary technology and RAOs. In order to further enhance
the capture of higher VOC concentrations in the RE108 Hotspot Area (i.e., VOC
concentrations of greater than 150 ug/L), two additional recovery wells (RW7A and 7B,
collectively referred to as RW?7) are planned to be installed in the area of well BPOW3-
4, as an extension of the Phase Il RE-108 Treatment System. Extracted groundwater
from the RW7 recovery wells will be piped to and treated at the Phase Il Treatment
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System along with groundwater extracted from recovery wells RW5 and RW6. The
pipeline connecting the RW7 recovery wells to the Phase Il Treatment System will need
to be installed.

A pre-design investigation (PDI) in the vicinity of the proposed RW?7 locations will be
needed to collect data for the construction of recovery wells. A VPB will be drilled and
will provide in-situ data through visual logging of lithology by the site geologist, down-
hole geophysical logging, collection of split spoon samples for grain size analysis, and
VOC data via collection and analysis of groundwater grab samples. This data will be
used to confirm RW7 screen depth intervals and screen slot size. In addition, this data
will be incorporated into the Navy's groundwater model to improve understanding of
groundwater flow and plume migration.

The implementation of the existing OU2 ROD focused on treating hotspot areas with
VOC concentrations exceeding 1,000 ug/L. The ESD modification specifies the
application of existing primary treatment technology, groundwater extraction and
treatment (to which AOP treatment for 1,4-dioxane is added as previously discussed), to
an area south of the proposed Phase Il Treatment System, which has VOC
concentrations exceeding 150 pg/L. This modification is being made to improve capture
of the OU2 groundwater plume and because of the close proximity of public water
supply wells to the RE108 Area Hotspot.

This modification maintains compliance with the RAOs established in the Navy OU2
ROD, specifically:

e Eliminate, to the extent practicable, site-related contaminants from the affected
public water supplies and to prevent, to the extent practicable, the future
contamination of public water supplies through implementation of off-site
groundwater remediation.

Because this is an extension of the use of the existing primary treatment technology
used under the OU2 ROD, and because the OU2 ROD provided for the potential
extension of mass contaminant removal to downgradient groundwater areas which
represent a significant threat to public water supply wells, this change falls within
USEPA criteria for a “significant” rather than “fundamental” change, thereby supporting
the use of an Explanation of Significant Differences.

During operation of the remedy, the Navy will conduct regular evaluations of the RE108
Phase | and Phase Il Treatment System components to ensure the OU2 plumes are
being intercepted and remediated as anticipated by this ESD. These evaluations will be
summarized in future FYR reports. Operation of the Phase | system is intended to
shorten the time required for operation of the Phase Il Treatment System. Similarly, the
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Phase Il and Phase Il Extension Systems are intended to shorten the time required for
operation of extraction wells at the leading edge of the OU2 plumes and to reduce to the
extent practicable, impacts to downgradient public water supplies and the aquifer south
of Southern State Parkway.

To support these evaluations, hydraulic potentiometric surfaces (i.e., monitoring well
groundwater elevations) and chemical results from sampling of monitoring wells will be
measured throughout the RE108 Area Hotspot and areas side gradient and
downgradient of the hotspot on an annual basis and used in conjunction with
groundwater modeling to confirm effectiveness of these actions, identify any steps that
could be conducted to optimize operations, and determine whether any additional
actions would be needed.

Three-dimensional capture zone evaluations are important to ensure that contaminated
portions of the aquifer are being effectively intercepted. Dynamic hydraulic testing is
used to evaluate connection between pumping wells and the chemicals that are
targeted within the OU2 VOC plumes. VOC concentration trend analysis is used to
verify that plumes are overall decreasing in VOC concentration as anticipated.
Generally, decreasing concentrations are used to provide evidence of aquifer cleanup.
In some cases, short-term increasing trends may be observed and be an indicator that
capture of distal portions of the plumes is occurring. During these evaluations,
additional monitoring wells may be needed to assess specific portions of the plumes.
System optimization would typically consist of maximizing OU2 VOC mass removal
(e.g., pumping the highest concentration wells at higher rates), to ensure capture of the
Deep Western Plume, including those parts of the plumes that may be distant from the
recovery wells.

As part of these evaluations, in the event that sufficient capture of the OU2 plumes does
not occur, the Navy may modify the pumping rates of individual extraction wells and
consider the use of additional extraction wells in the area (e.g., a NYSDEC EX1, EX2,
EX3, EX4, and EX5 or other similar Navy wells in the area (e.g., short- or long-term use
of RE137, Figure 5).

In addition, and as part of this ESD, the Navy will be conducting short term operation of
the groundwater extraction and treatment in the area of Navy well RE137 (e.g., 1.5to 2
years). RE137 was constructed in 2017 as a pumping test well and was originally
considered as a potential location for the RW5 well. While this location produced high
volumes of groundwater with TCE concentrations greater than 1,000 pg/L, it was
considered too far north at that time to effectively capture the leading edge of the
RE108 Area Hotspot. As indicated on Figure 5, the RE137 recovery well is in the
vicinity of the NYSDEC EX2 well and would provide a similar function to that well.
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The RE137 well testing will be conducted to further evaluate capture zone, monitoring
well VOC trend analysis, and support groundwater modeling, and will also provide
significant mass removal of TCE and other VOCSs, during its operation, with initial
removal estimates of 100 to 200 pounds per month. Bag filtration for particulate
removal, AOP for destruction of TCE, most other VOCS and 1,4-dioxane, and granular
activated carbon for removal of residual VOCs and decomposition of residual hydrogen
peroxide, will be used to treat the extracted groundwater prior to discharge in the nearby
basin.

4.3 Interception of OU2 Plumes at their Southern Extent

4.3.1 Current OU2 ROD

The Navy OU2 ROD identifies the need for the groundwater extraction and treatment
system at GM38 GWTP and the potential need for similar systems in the vicinity of well
GM-75D2 or any other off-NWIRP area where additional investigation leads to a
determination that groundwater contamination represents a significant threat to
downgradient public water supply wells. The Navy originally focused its implementation
of this ROD requirement on hot spot areas (i.e., where VOC groundwater
concentrations were above 1,000 pg/L), such as the GM38 Hotspot Area and RE108
Hotspot Area; but recognizes that the broad ROD language also serves to support
additional investigation and potential installation of additional mass extraction systems
in plume areas which do not meet the “hot spot” definition, but where the contamination
may nevertheless present a significant threat to public water supply wells.

Further, the OU2 ROD also contains the following RAO for the protection of public water
supplies:

“Eliminate, to the extent practicable, site-related contaminants from the
affected public water supplies and to prevent, to the extent practicable, the
future contamination of public water supplies through implementation of
off-site groundwater remediation.”

This RAO also supports the following specified significant, but non-fundamental
changes to the 2003 ROD.

4.3.2 Proposed Modifications to OU2 ROD

In order to intercept the OU2 plumes at their southern extent, the Navy plans to install
up to four additional groundwater recovery wells (RW8 through RW11 on Figure 5) and
one to two additional treatment facilities to the south (downgradient) of the RE108 Area
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Hotspot, near the near Southern State Parkway, approximately 4,000 feet south of RW7
(Figure 5). This system would be considered the Phase Il Southern Plume Intercept
Treatment System and its purpose is to intercept, as technically practicable, the OU2
plumes at the southern extent of its approximate current footprint. The following are
components that will consist of the Phase Il Southern Plume Intercept Treatment
System:

Conduct a PDI in this area of the Southern State Parkway to identify the lithology
and determine the locations, depths and sizing of recovery wells to intercept the
OU2-impacted groundwater and prevent further, uncontrolled migration to the
south. The drilling of VPBs as part of the PDI will be necessary to collect this
information.

Incorporate the results of the PDI into the Navy’s conceptual site model and
groundwater flow model to refine the basis of the plume intercept design. In
addition, use the Navy’s groundwater flow model to assist in design of the
recovery wells, such as depths for screen intervals and pumping rates. The
recovery wells would be used to intercept the deep western portions of the OU2
plumes south of RW7, as practicable.

Install and operate RW8 and RW9 recovery wells and the associated treatment
and discharge system. The final number of recovery wells will be determined
based on the PDI and the results of Navy’s groundwater modeling analysis.
These wells would be used to intercept the deep western OU2 plume
contamination. Aquifer testing will be used to evaluate RW8 and RW9 capture
effectiveness and update the Navy’s groundwater flow model.

Install and operate RW10 and RW11 recovery wells and the associated
treatment and discharge system. These wells would be used to intercept the
shallow OU2 plumes (located east of the deeper western portion of the plume),
near the Southern State Parkway, as practicable. The planned locations of
RW10 and RW11 are in an area that may also intercept the OU3 plume, or a
commingling of OU2 and OU3 groundwater, as well as contamination from other
potential non-NWIRP or non-NG sources. During design and operation, steps
may be considered to minimize or eliminate intercepting this other non-OU2
contamination.

Current preliminary groundwater flow modeling indicates that four new recovery wells
(RW8, RW9, RW10, and RW11 on Figure 5) will intercept and control the migration of
the deep western and shallow eastern portions of the OU2 plumes, as practicable. The
Phase Ill PDI will be used to determine if recovery well pairs similar to Phase 1l RWs,
are necessary to maximize plume capture.
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The NYSDEC AROD identifies actions with a goal of obtaining full hydraulic
containment of plumes identified by NYSDEC. The Navy provided comments on the
associated Proposed Remedial Action Plan and expressed concerns about possible
uncertainty in the overall ability of the NYSDEC Selected Remedy to achieve all of the
stated RAOs due to the complex hydrogeology in the area; and due to the Selected
Remedy’s potential impacts to public water supplies in the area resulting from distortion
of the public water supply well capture zones. Nevertheless, the Navy is seeking to
implement the Phase Ill System recognizing that there are limitations to the
effectiveness of this approach. The Navy does expect to perform PDI testing, further
groundwater flow modeling, and long-term monitoring to optimize plume interception
and to install the recovery wells to control the migration of the OU2 plumes. In addition,
portions of the NYSDEC Selected Remedy address groundwater contamination not
associated with the NWIRP Bethpage and are not addressed by this ESD. NYSDEC
has indicated that the state will be pursuing separate responsible parties for
groundwater contamination that is not associated with the former NWIRP and NG
facilities.

Preliminary Phase Ill System recovery well locations are provided in Figure 5. Also
shown on this figure are the extraction wells necessary for implementation of the
Selected Remedy as presented in the NYSDEC AROD (NYSDEC, 2019). Based on
close proximity, the Navy recovery wells identified in this ESD would reduce or eliminate
the need for some of the NYSDEC proposed extraction wells in the area, including
HCO07, HCO09, HC10, and HC11 (Figure 5).

The undeveloped greenspace along the Southern State Parkway represents open
public space where it may be practicable to install extraction, conveyance, and
treatment systems for the Phase Il Southern Plume Intercept Treatment System. The
Navy will use groundwater flow modeling combined with information from VPBs drilled
during the PDI to determine the best locations for additional recovery wells that will be
positioned to intercept the OU2 plumes, as practicable.

While the proposed interception of the OU2 plumes at their southern border is a
modification to the Navy OU2 ROD, the addition of groundwater extraction and
treatment systems near the southern extent of the OU2 plumes uses the same primary
treatment technologies and complies with the existing RAOs established for the Navy
OuU2 ROD.

Similar to the Phase Il and Phase Il Extension System discussion above, during
operation of the remedy, the Navy will conduct regular evaluations of the Phase lll
System components to ensure the OU2 plumes are being intercepted and remediated
as anticipated by this ESD. These evaluations will be summarized in the FYR reports.
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Operation of the Phase Il and Phase Il Extension System is intended to shorten the time
required for operation of the Phase Il System. Similarly, the Phase Il System is
intended to reduce potential impacts to downgradient public water supplies and the
aquifer south of Southern State Parkway and accelerate aquifer restoration.

To support these evaluations, hydraulic potentiometric surfaces and chemical results
will be measured throughout the Phase Il System area and areas side gradient and
downgradient of the Phase Ill System area on an annual basis and be used in
conjunction with groundwater modeling to confirm effectiveness of these actions,
identify any steps that could be conducted to optimize operations, and determine
whether any additional actions would be needed.

The Navy anticipates that one area of particular future interest is the area south of the
Phase Il Extension (in the approximate location of NYSDEC HCO08, Figure 5). As
currently planned, RW8 and RW9 would be used to intercept groundwater from this
area. The Navy will use the Phase Il Extension and Phase Il performance evaluations
to determine if a future deep extraction well is needed in the vicinity of HCOS.

Three-dimensional capture zone evaluations are important to ensure that contaminated
portions of the aquifer are being effectively intercepted. Dynamic hydraulic testing is
used to evaluate connection between pumping wells and the VOC plumes. VOC
concentration trend analysis is used to show that the plume VOC concentrations are
overall decreasing as anticipated, with generally decreasing concentrations used to
provide evidence of aquifer cleanup. In some cases, increasing trends may be
observed and be an indicator that capture of distal portions of the plume is occurring.
During these evaluations, additional monitoring wells may be needed to assess specific
portions of the plumes. System optimization will typically consist of minimizing the
removal of clean water, although this evaluation must also consider capture of the OU2
plumes, even portions of the plume that may be remote from the recovery wells.
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5.0 Support Agency Comments

NYSDEC provided initial comments on a draft version of this ESD on January 6, 2021.
Specific comments are addressed in this report. NYSDEC stated “The actions outlined
in the ESD are consistent with the objectives of the Department’s AROD and represent
remediation of a significant portion of Navy’s responsibility for the Navy Grumman
plume”. During the public comment period, NYSDEC re-iterated its support for the
ESD. Comments from NYSDEC are attached.
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6.0 Statutory Determination Affirmation

The remedy as changed pursuant to this ESD complies with CERCLA 8121 and the
NCP, remains protective of human health and the environment, and complies with
ARARs identified in the ROD.
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7.0 Public Participation

This ESD is a part of the administrative record for the site (NCP, 40 CFR Section
300.825 (a)(2)). An information repository is located at the Bethpage Public Library,
where the ESD was made available for public review:

Bethpage Public Library
47 Powell Avenue
Bethpage, NY 11714

Hours: Monday — Friday: 9:00 A.M. to 9:00 P.M.
Saturday: 9:00 A.M. to 5:00 P.M.
Sunday: Noon to 4:00 P.M (Closed July to Labor Day).

The final ESD will also be made available online at the following address:

https://go.usa.qov/DyXF

The preparation and public notice of this ESD is pursuant to Section 117(c) of the
CERCLA of 1980, as amended by the Superfund Amendment and Reauthorization Act
of 1986, and pursuant to 40 CFR Section 300.435(c)(2)(i). On March 3, 2021, the Navy
published a notice describing the ESD and the availability of the administrative record
file in Anton Newspaper, a local newspaper and provided information to community
Restoration Advisory Board (RAB) members. A 30-day public comment period was
held from March 3, 2021 until April 2, 2021. Written comments were received from four
interested parties. The comments and a responsiveness summary are attached.
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8.0 Authorizing Signature

This ESD identifies modifications to the 2003 ROD for OU2 groundwater at NWIRP
Bethpage, in Nassau County, New York. The ESD specifically includes the following
actions: i) extension of hotspot treatment systems to allow capture and treatment of
lower concentration groundwater; ii) capture of the OU2 plume near its leading edge;
and iii) additional of 1,4-dioxane as a chemical and concern and associated treatment.

Digitally signed by
6 MEEK.GORDON.EUGENE.III.11594
w 72244

Date: 2021.09.20 17:01:21 -04'00"

G. E. Meek, llI
Commanding Officer
Naval Facilities Engineering Systems Command, Mid-Atlantic
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FIGURE 6
TREND ANALYSIS OF TCE IN THE SOUTHERN PORTION OF THE DEEP WESTERN PLUME
(DEPTH OF 500 TO 700 FEET AND GREATER THAN 700 FEET BELOW GROUND SURFACE)
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Well Locations are shown on Figure 4 55
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24 MARCH 3 -9, 2021 « ANTON MEDIA GROUP

FULL RUN

SCHOOL NEWS I
A Legacy That Still Rides Proudly

Transportation spec.'ahst posthumously honored

lthough Joseph tenure at the district and 2 he truly did it all. Additionally, Supervisor of Transporation
Williams Jr—the stepped into his role of he was responsible for spear-  Marc Medina said. “He meant
transportation providing safe transportation heading the developmentof  so much to me personally,
specialist for the Farmingdale for thousands of students to the district’s satellite-mapping professionally and to this
School District—passed away and from school evéry day. It program, which preparesbus  district as a whole. I'll always
in February 2019, the legacy ~ was a role he met with a sense | routes for every studentin the  take a piece of what Joe taught
he left behind can still be of great responsibility and district. me in the transportation
felt today. In recognitionof ~ determination. i Asanactive member of industry throughout my
his incomparable role as a “Joe Williams was so much - the Farmingdale commu- whole career”
member of the Farmingdale  more than the district’s y  nity, Williams engaged ina NYAPT is dedicated to the
School District, Williams has  transportation supervi- number of committees and support, development and
been posthumously inducted  sor” Superintendent Paul took part in workshops and representation of the profes-
into the New York Association Defendini said. “He was a conferences in order to stay  sionals who are responsible
for Pupil Transportation’s ighly skilled professional in literate on all emerging school  for the safe and efficient
(NYAPT) Hall of Fame. Each  the field of student transpor- bus laws, As a strong propo-  transportation of school
year, NYAPT selects one tation, he was a mentor to nent for legislation regarding dren. NYAPT is a mem-
individual who upholds many of us who worked in bus safety, Williams attended ~ bership-based professional
its mission of supporting, central administration, hewas  Threughout his time as several State Education association incorporated in
developing and represent- akindhearted friend to all that Farmingdale School District’s Department advisory com- 1974. Members come from
ing professionals who are knew him and he wasa com-  transportation specialist, mittee meetings and partici-  many levels within the school
responsible for the safe mitted and tireless member  Williams was in the driver's pated in NYAPT's Lobby Day,  bus industry, including
and efficient transportation ~ of our family. Although his seat. Overseeing the routing of the association honoringhim  supervisors and managers,
of school children for this legacy is intact, we misshim  the district's buses, imple- with this honor. mechanics and technicians,
honor. Williams’ exemplary ~ and the genuine kindness that menting bus safety drills and “Seeing Joe inductedinto trainers and safety specialists,
track record embodies all that  he showed for everyone that  being responsible for preven-  the NYAPT Hall of Fame dispatchers and drivers.
an honoree must possess. was lucky enough to passhim  tative maintenance inspec- is something that I will —Submitted by the
In May 2000, he began his in the halls” tions on all district vehicles,  neverforget,” Farmingdale Farmingdale School District
PUBLIC NOTICE

Notice of Availability for the Draft Expl

Weapons Industrial Reserve (NWIRP) Bethpage, New York.

of Significant Differences
Operable Unit 2 Record of Decision for Remedial Actions at Naval

The Department of the Navy {Navy), in consultation with New York State Department of
Environmental Conservation (NYSDEC), has prepared a draft Explanation of Significant
Differences (ESD) for Operable Unit 2 (OU2). The Record of Decision (ROD) for QU2 was
issued in 2003 and identified actions that the Navy would take to remediate gmundwaler

in the area, including ion and of g o in certain d

areas with high conc of site-relative chlori d volatile organic compounds

(VOCs).

This draft ESD addresses the addition of supplemental extraction and treatment systems

-to diate lower VOC conc groundwater, and to incorp 1.4-di as

a chemical of concern and provide for 1,4-di in d d

Other aspects of the 2003 ROD, including well head treatment at effected public water
pplies and g d i g, remain unchanged.

The ESD specifically identifies the foll g actions: i) ion of

systems to allow capture and it of Iower conc d ii} capture

of the OU2 plume near its leading edge; and iii) additional of 1A—dloxane as a chemical
and concern and associated treatment.

The ESD report is avallable for public review in the Navy’s Administrative Record at the
following website and_ location: https://go.usa.gov/DyXF.
Bethpage Public Library
47 Powell Avenue
Bethpage, New York 11714

A 30-day public comment period has been established for review of the Proposed Plan
and administrative record starting March 3, 2021 and ending April 2, 2021.

All public comments must be returned to the postal or email address provided below on
or before (postmark by} April 2, 2021 to be considered, addressed, and documented in the
administrative record. Parties in ot a copy this d <an write to
the address below or call the Public Affairs Office at (757) 341-1410/11,

~ Public Affairs Office
Naval Facilities Engineeril C
9324 Virginia Avenue
Norfolk, VA 23511-3095
NAVFAC_ML_PAC@navy.mil

d, Mid-Atlantic

2225575

_ inefficient system with a Burnham boiler.

Or are you Just sacrificing your family's comfort?
With Burnham=boilers, you'll have comfort you
can count on - plus the peace of mind that
your energy efficient Bumham boiler will
provide years of long-term savings.
Now isn’t that a small price to pay for
true home heating comfort? Giveusa
call today to talk about replacing that old, -

Because we're not comfortable until you are!
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Responsiveness Summary to Comments Received on the February 2021 Draft
Explanation of Significant Differences (ESD), Operable Unit 2 (OU2) Record of
Decision, Former Naval Weapons Industrial Reserve Plant (NWIRP), Bethpage
New York.

A public comment period was held on the ESD from March 3, 2021 to April 2, 2021.
Comments were received from four parties during this period. A summary of the
comments and the associated responses are provided below. Copies of the full
comments are attached at the end of this responsiveness summary.

Bethpage Water District (BWD) (Submitted By H2M Engineers on behalf of BWD),
dated March 29, 2021

1. Comment: BWD asked when can they expect reimbursement for the capital and
operation costs incurred associated with the construction and operation of the
Advanced Oxidation Process (AOP) system it installed to address 1,4-dioxane in
groundwater? BWD also asked how future operation costs will be addressed?

Response: Although not directly related to the proposed changes to the OU2 remedy
presented in the ESD, the United States government is currently in discussions with
BWD regarding potential compensation for treatment of site-related 1,4-dioxane in
the associated public water supplies. Northrop Grumman, a potentially responsible
party, is also engaged in those discussions.

2. Comment: BWD asked which other public supply wells has the Navy identified as
impacted or to be impacted by 1,4-dioxane within the next five years? BWD also
asked if the Navy will only be taking responsibility at wells where 1,4-dioxane levels
exceed one microgram per liter (ug/L)?

Response: The Navy is currently evaluating each of the public water supplies within
or downgradient of the OU2 plume for actual current or potential future 1,4-dioxane
impacts that could be associated with releases from the NWIRP Bethpage facilty.
With the promulgation of a State MCL for 1,4-dioxane in August 2020 of 1 pg/L, the
Navy will be updating the Public Water Supply Contingency Plan to include trigger
values for site-related 1,4-dioxane in outpost wells that are upgradient of water
district wellheads. The Navy remains committed to protecting human health and the
environment, and meeting all Federal and State applicable or relevant and
appropriate requirements pertinent to response to contamination that resulted from
former operations at NWIRP Bethpage.

3. BWD requested the time line for the AOP at GM38 to begin operation and when the
construction of RW4 and the associated pipeline will be complete.

Response: The RW4 well and pipeline and the GM38 AOP system started
intermittent operation in April 2021 and achieved full time operation in May 2021 and
continues to operate.
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4. Comment: BWD commented that it expected the Navy to pay for BWD expenditures
related to 1,4-dioxane.

Response: The Navy is currently evaluating each of the public water supplies within
or downgradient of the OU2 plume for actual current or potential future 1,4-dioxane
impacts that could be associated with releases from the NWIRP Bethpage facility.
Please also see Response to Comment #1 above.

New York State Department of Environmental Conservation (NYSDEC), dated March
31, 2021)

1. Comment: NYSDEC completed review of the earlier version of the Draft ESD and
provided comments to the Department of Navy (Navy) on January 6, 2021. The
Department’s comments were incorporated into the Draft ESD that has been made
available for public review. Based on this review, the Department is encouraged that
the Navy is proposing updates to the existing remedies to address 1,4-dioxane and
to further address off-site groundwater contamination and concurs with the proposed
modifications to the OU2 Record of Decision (ROD). The remedial actions detailed in
the ESD are consistent with the primary objectives of the Department’s 2019 AROD
to prevent contamination in OU2 from further damaging public water supplies and
preventing currently unimpacted public water supplies from becoming impacted.
Several actions outlined in the ESD involve the Navy implementing corresponding
portions of the Department’s AROD for the Navy Grumman groundwater plume.

Response: The Navy appreciates the ongoing collaboration and support in the
ongoing investigations and cleanup actions at NWIRP Bethpage. The Navy and
NYSDEC have differing legal authorities and responsibilities regarding groundwater
contamination in this area, which can sometimes lead to inadvertent confusion. To
clarify, the Navy is not “implementing” the NYSDEC AROD. Rather, the Navy is
undertaking the additional actions described in the ESD by exercising its independent
lead federal agency authority provided by Comprehensive Environmental Response,
Compensation, and Liability Act of 1980. The Navy notes NYSDEC'’s conclusion that
these activities correspond to the portions of the NYSDEC AROD that are relevant to
the Navy.

Northrop Grumman, dated April 2, 2021

1. Comment: Inits comment letter, Northrop Grumman specifically pointed out the
prevalence of 1,4-dioxane throughout New York due to its ubiquitous presence in
household products, industrial solvents, and common surfactants; and specifically
pointed out that, before 1996, 1,1,1-trichloroethane was used to clean drains and
septic tanks. Further, Northrop Grumman stated its agreement with various Navy
statements in the draft ESD that indicated limited historical use of TCA and 1,4-
dioxane at the NWIRP and that the amount of 1,4-dioxane in the OU2 groundwater
cannot be explained solely by contributions from historical operations at the site.
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Response: The Navy agrees that there are reports of 1,4-dioxane being commonly
present in consumer, commercial, and industrial products used around the country,
including New York and that it is possible that there are other sources in the NWIRP
Bethpage area that are contributing to the presence of 1,4-dioxane in OU2
groundwater. The Navy is committed to investigating potential impacts to human
health and the environmental from 1,4-dioxane that may have originated from its
property as a result of past NG activities.

Town of Oyster Bay (Submitted by Schiff Hardin, on behalf of the Town of Oyster Bay),
dated April 1, 2021

1. Comment: The Navy should explain the significant difference in the number of
recovery wells it intends to install compared to the DEC's Selected Remedy and the
Navy's ESD also should provide an estimate of the total groundwater extraction rate
of its proposed five new recovery wells for comparison against the rate estimated by
DEC for its Selected Remedy in the Amended Record of Decision (AROD). A
significant difference should be explained with respect to feasibility of meeting the
remedial action objective to prevent further migration of the plume that would
otherwise contaminate public water supplies.

Response: The Navy, in consultation with NYSDEC, developed the plan presented
in the ESD. The Navy’s plan is based on extensive modeling that indicates the OU2
portion of the NYSDEC plume can be just as effectively captured as the NYSDEC
plan, but with significantly less impacts to the community and environment. While
groundwater flow modeling suggests that they Navy and Northrop Grumman OU2
groundwater extraction wells will withdraw approximately 13 million gallons per day
(GPD) of contaminated water, the pre-design investigation activities, combined with
additional groundwater flow modeling will be used to identify the optimum pumping
rates.

As indicated in the NYSDEC comment letter on this ESD, the Navy’s plan meets the
primary objectives of the NYSDEC AROD and is specific to impacted groundwater
associated with former NWIRP Bethpage activities. The plan also includes
evaluations to determine whether additional activities should be implemented to
further protect human health and the environment. It is understood that the NYSDEC
is having separate negotiations with Northrop Grumman to also implement elements
of the selected remedy in order to meet the remedial action objectives outlined in the
AROD.

2. Comment: The Navy's ESD should explain how its actions are coordinated with and
complement the actions of others in addressing the Navy Grumman groundwater
plume, particularly on the eastern side of the plume downgradient of the GM-38
Treatment Plant where the Navy has not proposed installation of recovery wells.
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Response: The groundwater plume emanating from the former NWIRP Bethpage
and Northrop Grumman properties is identified as the OU2 plume. Other
groundwater contamination emanating from Northrop Grumman-owned and operated
facilities to the east has been identified by NYSDEC as OU3. The Navy and
Northrop Grumman are committed to addressing the groundwater impacts associated
with OU2. Itis the Navy’s understanding that Northrop Grumman is addressing the
groundwater impacts associated with OU3 and NYSDEC is addressing groundwater
contamination from other sources. In implementing the ESD, the Navy will continue
its close coordination with NYSDEC.

. Comment: The Navy ESD should recognize and address the recently promulgated
NYSDOH MCLs for the perfluoroalkyl substances (PFAS) chemicals
perfluorooctanoic acid (PFOA) and perfluorooctane sulfonate (PFOS), which, like 1,4-
dioxane, were not identified as chemicals of concern in 2003, but have since been
found in many groundwater plumes. The Navy ESD should explain whether PFAS
presence in the plume has been investigated, and if so, how the PFAS results
compare to the MCLs and the potential need for PFAS treatment.

Response: The Navy is conducting a Preliminary Assessment/Site Inspection for
PFOS, PFOA, and perfluorobutane sulfonic acid at the former NWIRP. These three
chemicals have published toxicity values for which groundwater data can be
compared to. The investigations have been coordinated with the NYSDEC, and the
results have been presented during Restoration Advisory Board meetings held since
November 2018. This information has been communicated to the public via
presentations and a fact sheet, which are available on the NWIRP Bethpage website:
https://go.usa.gov/DyXF. Any future actions regarding PFAS, including whether
response is required downgradient of the NWIRP, will be based on the final report,
which is expected later in 2021.

. Comment: The Navy's ESD should be modified to provide a preliminary schedule for
design and construction of the proposed modifications. The schedule should include
tasks and timeframes to monitor and evaluate the effectiveness of the proposed
modifications because the ESD indicates that additional future actions are contingent
on the success of the ESD measures.

Response: The purpose of the Explanation of Significant Difference is to formalize a
significant change to a previous decision document. Schedules are included in other
documents such as work plans, and those schedules will be developed
collaboratively with the NYSDEC and shared as they are finalized through future
Restoration Advisory Board meetings.
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architects + engineers

M 538 Broad Hollow Road, 4" Floor East

Melville, NY 11747 631.756.8000

March 29, 2021 via NAVFAC ML PAO@navy.mil

Mr.

David Todd

Public Affairs Officer

NAVFAC Mid-Atlantic Public Affairs
9324 Virginia Avenue

BLDG Z-140

Norfolk, VA 23511-3095

Re:

Explanation of Significant Differences Operable Unit 2 -
Record of Decision for Remedial Actions at

Naval Weapons Industrial Reserve Plant Bethpage
Public Comment
H2M Project No.: BPWD2150

Dear Mr. Todd:

H2M architects + engineers (H2M) are the consulting engineers for the Bethpage Water District (BPWD).
We have reviewed the Explanation of Significant Difference (ESD) for the above referenced Record of
Decision (ROD), and on behalf of our client hereby offer the following comments to be considered,
addressed, and documented in the administrative record:

g

A major focus of the ESD is the proposed actions for addressing the presence of 1,4-dioxane in OU2
groundwater. The contaminant will be added as a chemical of concern and included in the Public Water
Supply Contingency Plan. The ESD identifies six public water supply wells where VOC treatment has
been installed in accordance with the Navy’s OU2 ROD and where raw water concentrations of 1,4-
dioxane exceed 1 pg/L. Treatment systems for 1,4-dioxane are in place or under construction at BPWD
Well Nos. 5-1, 6-1, and 6-2 with millions of dollars in construction costs expended to date. The Navy
has repeatedly rejected any 1,4-dioxane / AOP treatment-related cost claims for the ongoing project at
Plant No. 6. The treatment system for Well No. 5-1 is operational, and final construction costs are
known.  Furthermore, these AOP treatment systems have significant operational costs (power,
chemicals, compliance sampling) for which the burden should not be borne by BPWD. When can
BPWD expect reimbursement for the capital and operation costs they have expended to date for these
wells? How will future operation costs be addressed — upfront lump sum payment to cover the useful
life of the systems, or regular reimbursement payments?

In addition to the six public water supply wells where VOC treatment has been installed in accordance
with the Navy’s OU2 ROD and where raw water concentrations of 1,4-dioxane exceed 1 ug/L, which
other public supply wells has the Navy identified as impacted or to be impacted by 1,4-dioxane within
the next five years? Will the Navy only be taking responsibility at wells where 1,4-dioxane levels exceed
1 pg/L?
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plume, and as such the stall tactics of the past must be immediately abandoned and swift action shall be
taken by the Navy to make BPWD and their customers whole.
Thank you for your consideration and anticipated cooperation.

Very truly yours,

chard W. Humann, P.E.
President/CEO

RWH/mww

cC: Board of Commissioners — BPWD
Superintendent Michael Boufis — BPWD (eCopy)
Commissioner Basil Seggos — NYSDEC (eCopy)
Deputy Commissioner Martin Brand — NYSDEC (eCopy)

X\BPWD (Bethpage Water District) - 10150\_BPWD NONPROJECT\Navy-Northrop Grumman\2021\2021-03-29 - Navy Public Affairs
Officer - Comments on OU2 ESD.docx
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NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION

Division of Environmental Remediation, Remedial Bureau D
625 Broadway, 12th Floor, Albany, NY 12233-7013

P: (518) 402-9676 | F: (518) 402-9773

www.dec.ny.gov

March 31, 2021

Mr. Brian Murray

Remedial Project Manager

Naval Facilities Engineering Command
9324 Virginia Ave.

Bldg. Z-144, Code OPTE3-6

Norfolk, VA 23511

Re: Naval Weapons Industrial Reserve
Plant (NWIRP) Site, Draft Final
Explanation of Significant Differences,
NYSDEC Site No 130003B

Dear Brian:

The New York State Department of Environmental Conservation (Department) has
reviewed the Draft Explanation of Significant Differences (ESD) for Operable Unit 2 Record of
Decision for the Naval Weapons Industrial Reserve Plant (NWIRP) Site that was released for
public review on March 3, 2021. As you are aware, the Department completed review of the
earlier version of the Draft ESD and provided comments to the Department of Navy (Navy) on
January 6, 2021. The Department’s comments were incorporated into the Draft ESD that has
been made available for public review. Based on this review, the Department is encouraged
that the Navy is proposing updates to the existing remedies to address 1,4-dioxane and to
further address off-site groundwater contamination and concurs with the proposed
modifications to the OU2 Record of Decision (ROD).

It is understood that the ESD was prepared based on the results of the Navy’s February
2021 Five-Year Review that evaluated the existing remedies to address site contamination and
the Navy Grumman groundwater plume. Specifically, as part of the Five-Year Review, and with
the New York State Department of Health promulgating a chemical-specific drinking water
Maximum Contaminant Level (MCL) for 1,4-dioxane of 1.0 ppb, the Navy evaluated 1,4-dioxane
as an emerging chemical of environmental concern for OU2 groundwater. Furthermore, as part
of the Five-Year Review, the Navy reviewed additional data; conducted additional groundwater
flow modeling; and had productive meetings with the Department to discuss approaches to
further address the Navy Grumman groundwater plume in accordance with the Department’s
2019 Amended Record of Decision (AROD).

Based on this, the NYSDOH MCL of 1 ppb for 1,4-dioxane is being adopted as an
Applicable or Relevant and Appropriate Requirement (ARAR) and the ESD has been prepared
for the addition of supplemental groundwater treatment systems to achieve remedial goals and
to incorporate 1,4-dioxane as a chemical of concern into the Navy’s 2003 Operable Unit 2
Groundwater ROD for the NWIRP Site. This includes adding 1,4-dioxane as a contaminant of
concern in the Public Water Supply Contingency Plan.

T NEW YORK
STATE OF
OPPORTUNITY
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Additionally, the remedial actions detailed in the ESD are consistent with the primary
objectives of the Department’s 2019 AROD to prevent contamination in OU2 from further
damaging public water supplies and preventing currently unimpacted public water supplies
from becoming impacted. The remedial actions in the ESD reflect the understandings reached
during earlier discussions between the Navy and the Department for implementation of the
AROD. In this respect, several actions outlined in the ESD involve the Navy implementing
corresponding portions of the Department’s AROD for the Navy Grumman groundwater
plume. Specifically, the Navy has committed to performing groundwater extraction at six
locations described in the AROD. In particular, the Navy will place wells to hydraulically
contain contaminated groundwater along the southern edge of the plume near the Southern
State Parkway, in the area of HC07, HC09, HC10, and HC11 on ESD Figure 5. Additionally,
the Navy will begin extraction of highly contaminated groundwater in the center of the plume,
near EX-03 (at the RE-137 extraction well location on ESD Figure 5). The Navy will also
perform extraction with two recovery wells (Navy recovery well location RW-7 on ESD Figure
5) near HC-03 as part of the Navy’'s RE-108 Phase Il Extension, with the dual purpose to
remove mass and enhance capture of high VOC concentrations upgradient of nearby public
water supply wells. The Navy has also committed to a phased approach at five locations
discussed in the AROD. The phased approach will allow the Navy and the Department time
to monitor the work performed by the Navy and to be performed by Northrop Grumman, to
see if and when additional groundwater extraction wells would need to be installed to improve
capture of the Navy Grumman groundwater plume. The Navy has agreed to monitor the areas
of EX-01, EX-02, EX-04, and EX-05 (ESD Figure 5). Additionally, the Navy will monitor the
area near HC-08, to ensure that no additional public water supplies are affected from
groundwater contamination and to determine if future deep groundwater extraction is needed
in the HC-08 area (ESD Figure 5). Collectively these actions, when taken together with
Northrop Grumman’s responsibilities, will effectively achieve mass removal and containment
of the groundwater plume - the primary purposes of the Department’s AROD.

The actions outlined in the ESD are consistent with the objectives of the Department’s
AROD and represent remediation of a significant portion of Navy’s responsibility for the Navy
Grumman plume. Thank you, and please do not hesitate to contact me at (518) 402-9478 or
Jason.pelton@dec.ny.gov with any questions.

Sincerely,

Jason M. Pelton, P.G.

Project Manager

Remedial Section B, Remedial Bureau D
Division of Environmental Remediation

ec: S. Edwards, NYSDEC
D. Hesler, NYSDEC
A. Guglielmi, Esq., NYSDEC
C. Engelhardt, NYSDEC, Region 1
J. Sullivan, NYSDOH
D. Brayack, Tetra Tech, Inc.

Page 2 of 2
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Northrop Grumman Corporation
) o ‘ Aerospace Systems
P Military Aircraft Systems
925 South Oyster Bay Road
Bethpage, New York 11714-3582

April 2, 2021

Public Affairs Officer

NAVFAC Mid-Atlantic Public Affairs
9324 Virginia Avenue, BLDG Z-140
Norfolk VA 23511-3095

Attn. David Todd

NAVFAC ML, PAO@navy.mil

Re: Comments on the Navy’s Draft Explanation of Significant Differences for Operable
Unit 2 Record of Decision, Former Naval Weapons Industrial Reserve Plant

Dear Mr. Todd:

Attached, please find Northrop Grumman Corporation’s Comments on the Navy’s
February 2021 Draft Explanation of Significant Differences for Operable Unit 2 Record of
Decision, Former Naval Weapons Industrial Reserve Plant, Bethpage, New York. The
aforementioned Comments are provided in electronic form.

We appreciate the opportunity to continue to engage with the Navy in regard to this
matter.

Sincerely,

o
éf;» ’Cgiﬂkw/‘)\ T T T

Edward J. Hannon

Environmental, Safety, Health & Medical Manager
516-575-2333

M/S: Q06305/BP15
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Northrop Grumman’s Comments on the
U.S. Navy’s Draft Explanation of Significant Differences
Operable Unit 2 Record of Decision
Former Naval Weapons Industrial Reserve Plant

Bethpage, New York

April 2, 2021
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Northrop Grumman appreciates the opportunity to comment on the Navy’s Draft Explanation of
Significant Differences for Operable Unit 2 Record of Decision, Former Naval Weapons Industrial
Reserve Plant, Bethpage, New York (“Draft ESD”). Northrop Grumman submits these comments
in general support of the Navy’s approach to addressing 1,4-dioxane, which is described in the
Draft ESD and is consistent with the Navy’s obligations under the Water Infrastructure
Improvements for the Nation Act.!

As has been widely reported, 1,4-dioxane is prevalent throughout New York and the country. In
addition to its use as a stabilizer for industrial solvents, 1,4-dioxane is also present in common
surfactants. Such sources of 1,4-dioxane are ubiquitous; it is found in many household products,
including shamp'oos, laundry detergent, body wash, dish soap, and cosmetics.? These products
are typically washed down the drain, carrying 1,4-dioxane directly to groundwater through septic
tanks and sewage life cycles. The prevalence of 1,4-dioxane in household products and the
resulting impact to groundwater led New York to prohibit the sale of consumer products that
contain 1,4-dioxane; that law will go into effect on December 31, 2022. And before its use was
banned in 1996, 1,1,1-trichloroethane (“TCA”) containing 1,4-dioxane was used to clean drains
and septic tanks, which likely directly impacted water supplies.3

Northrop Grumman agrees with the Draft ESD’s statement that:

“At the time of the 2003 Navy OU2 ROD, 1,4-dioxane was not identified as a chemical of
concern. It wasn’t until after the third Unregulated Contaminant Monitoring Rule was
published by the USEPA on May 2, 2012, that 1,4-dioxane began to draw attention as a
potential risk to human health and the environment. Since that time, 1,4-dioxane has
been considered an [Emerging Contaminant] and has been subject to ongoing regulatory
debate about the concentrations at which it presents unacceptable risk to human health
depending upon the exposure situation.” (Draft ESD, p.15)

* The WIIN Act requires the Navy to report to Congress each year on the migration of groundwater contaminants
within a 10-mile radius of the former military site, including a) mapping plumes’ movement, b) projecting plumes’
migration rates; c) analyzing drinking water facilities; and d) designing a comprehensive strategy to prevent
contamination of drinking water wells not yet affected by the plumes.

2 Some laundry detergents were reported to contain levels of 1,4-dioxane in excess of 50 ppm. See, e.g., Mohr,
Thomas K. G. GRA’s 1,4-dioxane Conference Profiles — National Challenge of Emerging and Unregulated

Contaminants. Slide 13 (2003}, available at www.grac.org/dioxanemain.html (visited March 26, 2021).

* Noss, Richard R. “Septic System Cleaners: A Significant Threat to Groundwater Quality.” Journa/ of Environmental
Health, vol. 51, no. 4, pp. 201-204 (1989).
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Northrop Grumman also agrees with the Draft ESD’s statements that 1) 1,4-dioxane was utilized
as a stabilizer for TCA, a solvent that served industrial needs for a degreaser, 2) while TCA was
used at the legacy military site in relatively limited quantities and is present in the OU2 Plumes,
the amount of 1,4 dioxane in groundwater cannot be explained by the use of TCA at the site; and
3) there are other sources of 1,4-dioxane in groundwater, including from a source or sources
upgradient from the site. (Draft ESD, pp. 13, 15). Indeed, water quality data collected by U.S.
EPA for the years 2013-2015 showed 1,4-dioxane detections in numerous Long Island water
systems that are unaffected by the Navy Grumman Plumes.* We are aware of no evidence
demonstrating that historical operations at the Navy/Grumman site resulted in levels of 1,4-
dioxane in excess of the NYSDEC drinking water standard.

A different solvent, Trichloroethene (“TCE”), was primarily used to manufacture combat aircraft
during WWIl at the Navy/Grumman site. The prevailing understanding is that 1,4-dioxane was
not a constituent of past TCE formulations, and close studies of TCE-dominated plumes (similar
to that at the Navy/Grumman site) indicate that TCE is not a source of 1,4-dioxane.> TCE is
generally stabilized with a combination of small quantities of four or more compounds (not
including 1,4-dioxane), comprising less than 1% of TCE.® To Northrop Grumman’s knowledge,
the manufacturers of TCE utilized in site operations did not report using 1,4-dioxane as a
stabilizer.

As it has done for more than 25 years, Northrop Grumman is working with the State, U.S. Navy,
and other stakeholders to implement its portion of the State’s remedy for addressing
environmental issues caused by legacy military operations at the Navy/Grumman site.

4 U.S. Environmental Protection Data. Monitoring Unregulated Drinking Water Contaminants: Occurrence Data for
the Unregulated Contaminant Monitoring Rule. UCMR3 (2013-2015) Occurrence Data, available at
https://www.epa.gov/dwucmr/occurrence-data—unregutated-contaminant-monitoring-rule#4 (visited March 26,
2021).

5 Mohr, Thomas K. G. Environmental Investigation and Remediation: 1,4-Dioxane and Other Solvent Stabilizers. 54-
55 {CRC Press, 2010).

& Mohr, Thomas K. G. Environmental Investigation and Remediation: 1,4-Dioxane ahd Other Solvent Stabilizers. 54~
55 (CRC Press, 2010).
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Schi / ‘," Schiff Hardin LLP
) o 233 South Wacker Drive
Hardln Suite 7100

Chicago, IL 60606

T 312.258.5500
F 312.258.5600

schiffhardin.com

April 1, 2021 ?:;Zgg.?ég;zlman

rselman@schiffhardin.com

VIA EMAIL AND FEDEX

David Todd

Public Affairs Officer

NAVFAC Mid-Atlantic Public Affairs
9324 Virginia Ave., BLDG Z-140
Norfolk, VA 23511-3095

NAVFAC ML PAO@navy.mil

Dear Mr. Todd:

This letter serves as the Town of Oyster Bay’s (“Town”) public comments on the Explanation of
Significant Differences (“ESD”) to the United States Department of the Navy’s (“Navy”) 2003
Operable Unit 2 (“OU2”) Groundwater Record of Decision (“2003 ROD”) for the Naval Weapons
Industrial Reserve Plant (“NWIRP”) in Bethpage, New York.

The Town notes that the ESD proposes modifications to the remedy selected in the 2003 ROD to
address the continued migration of the OU2 groundwater contamination plume, as well as new
information regarding the emerging contaminant 1,4-dioxane, which is present in the groundwater
but not addressed in the 2003 ROD or the current treatment plant. While the Town supports the
Navy’s efforts to address the continued migration of the plume, including remediation of 1,4-
dioxane contamination resulting from its former operations in and around the Town, the Town
remains concerned that the modified remedy described in the ESD fails to fully address the
shortcomings in the Navy’s remedial efforts thus far.

As an initial matter, the Navy claims to have taken a “hard look” at the New York Department of
Environmental Conservation’s (“DEC”) 2019 Amended Record of Decision (“AROD”) for the
plume, and to have incorporated key aspects of DEC’s selected remedy, including new extraction
wells at the southern end of the plume (RW-8 through RW-11) and a mass extraction well within
the plume (RW-7). However, the Navy’s ESD does not include all of DEC’s recommended
additional extraction wells. Similarly, the ESD indicates that the Navy does not take responsibility
for the “eastern” side of the Navy Grumman plume. As a result, the containment wells specified
in DEC’s AROD within the eastern plume are not included in the Navy’s ESD. Though the Navy
suggests that additional wells will be considered in the future based on the effectiveness of the
wells to be installed under the ESD, the Town is concerned that the delay inherent in such
“consideration” will allow further expansion and migration of the plume into public water supplies.
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More specifically, the Navy’s ESD proposes to install five new groundwater recovery wells, one
(RW-7) as an extension of the RE108 Phase II treatment system, and four (RW-8 through RW-11)
along the southern extent of the OU2 plume. By contrast, the AROD specified 24 new recovery
wells “...specifically designed to prevent the continued uncontrolled migration of the Navy
Grumman groundwater plume”. (AROD, p. 25). The Navy should explain the significant
difference in the number of recovery wells it intends to install compared to the DEC’s Selected
Remedy. A comparison of the Navy’s 5 new recovery well locations against the DEC’s 24 new
recovery well locations (ESD, Fig 5) indicate an absence of Navy wells in several key areas of the
plume, including transects across and downgradient of the RE-108 Area Hotspot, and
downgradient of the GM-38 Treatment Plant on the eastern side of the plume.

The Navy’s ESD also should provide an estimate of the total groundwater extraction rate of its
proposed five new recovery wells for comparison against the rate estimated by DEC for its
Selected Remedy in the AROD. A significant difference should be explained with respect to
feasibility of meeting the remedial action objective to prevent further migration of the plume that
would otherwise contaminate public water supplies.

The Navy’s ESD focuses on the OU2 plume and claims that the QU3 plume is not its responsibility.
However, as the DEC recognizes, there is no clear boundary between the OU2 and OU3 plumes
south of the Navy’s GM-38 Treatment Plant. The Navy’s ESD should explain how its actions are
coordinated with and complement the actions of others in addressing the Navy Grumman
groundwater plume, particularly on the eastern side of the plume downgradient of the GM-38
Treatment Plant where the Navy has not proposed installation of recovery wells. By contrast,
DEC’s Selected Remedy specified 4 new recovery wells in this area of the plume (HC-14 through
HC-17 —see ESD, Fig 5).

The Navy’s ESD correctly recognizes that 1,4-dioxane was not identified as a chemical of concern
at the time of the 2003 Navy 0U2 ROD. Since then, 1,4-dioxane has been found in the plume at
concentrations that exceed the recently promulgated NYSDOH maximum contaminant level
(MCL) for 1.4-dioxane. The Navy ESD should also recognize and address the recently
promulgated NYSDOH MCLs for the PFAS chemicals PFOA and PFOS, which like 1.4-dioxane.,
were not identified as chemicals of concern in 2003, but have since been found in many
groundwater plumes. The Navy ESD should explain whether PFAS presence in the plume has
been investigated, and if so, how the PFAS results compare to the MCLs and the potential need
for PFAS treatment.

The Navy’s ESD should also be modified to provide a preliminary schedule for design and
construction of the proposed modifications. The schedule should include tasks and timeframes to
monitor and evaluate the effectiveness of the proposed modifications because the ESD indicates
that additional future actions are contingent on the success of the ESD measures. Given that the
plume will continue to migrate toward the high-value public drinking water wellfields during ESD

76



Schiff
Hardin

David Todd
April 1, 2021
Page 3

implementation and performance evaluation, the Navy should take all appropriate actions to
expedite the implementation of remedial measures, including readiness of contingency measures.

In closing, the Town looks forward to the Navy’s responsiveness to the above comments.
Sincerely,
/s/ Russell B. Selman

Russell B. Selman

cc: John Caruso (by email)
Frank Scalera (by email)
Hal Mayer (by email)
Richard Lenz (by email)
David Shea (by email)

Jason Pelton (by email)
CH2:24663482.4
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