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1.0 INTRODUCTION

This Corrective Measures Study (CMS)/Feasibility Study (FS) for the Southern Area groundwater plume
at Naval Weapons Industrial Reserve Plant (NWIRP) Calverton, Suffolk County, Long Island, New York
(Figures 1-1, 1-2, and 1-3), was prepared by Tetra Tech NUS Inc. (Tetra Tech) for Naval Facilities
Engineering Command (NAVFAC) — Mid-Atlantic under the U.S. Navy's Comprehensive Long-Term
Environmental Action Navy (CLEAN) Contract No. N62470-08-D-1001, Contract Task Order (CTO)
WEOS.

The Southern Area groundwater plume originates from the vicinity of Site 6A on NWIRP Calverton
property and extends offsite southeast towards the Peconic River. Previous CMS/FS Reports were
developed separately for the on-site and offsite portions of the Southern Area plume (Tetra Tech, 2006a
and b). The Onsite CMS/FS was finalized and remedial actions were implemented at the source areas in
2008 to 2010. The Offsite FC/CMS was not finalized. This CMS/FS addresses the Southern Area plume
as a whole and considers several investigations and actions that occurred since the previous CMS/FS
Reports and replaces the Offsite CMS/FS.

NWIRP Calverton was a government-owned, contractor-operated (GOCO) facility owned by the Navy and
operated by Northrop Grumman Corporation (NGC). The operations at NWIRP Calverton ceased in 1996
and the land was returned to Navy control. The work for the offsite CMS/FS is part of the Navy's
Environmental Restoration Program (ERP), which is designed to identify contamination resulting from
historical operations or releases at Navy lands and facilities, and to institute removal or remedial actions

as necessary.

1.1 REGULATORY BACKGROUND

1.1.1 NWIRP Calverton

The Navy is conducting this environmental investigation and cleanup in accordance with the terms of a
New York State Department of Environmental Conservation (NYSDEC)-issued New York State Resource,
Conservation and Recovery Act (RCRA) permit, as well as under the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) of 1980. NYSDEC is the lead oversight agency in
accordance with the requirements of the New York State Resource Conservation and Recovery Act
(RCRA) Hazardous Waste Permit for the facility (NYSDEC 1-4730-00013/00001-0) dated March 25,
1992. The Navy is lead federal agency under the National Oil and Hazardous Substances Pollution
Contingency Plan (NCP), 40 CFR Part 300, and Executive Order 12580, as amended by Executive Order
13016, for CERCLA response activities at Calverton and under the Defense Environmental Restoration

Program amendments of 10 U.S.C. 82701, et seq.. The U.S. Environmental Protection Agency (USEPA)
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INTRODUCTION

supports NYSDEC in its oversight activities in accordance with the requirements of the previous USEPA
facility permit (USEPA ID Number NYD003995198) dated May 11, 1992. NWIRP Calverton is also listed
as a New York State Superfund site and, as such, the Navy also addresses the requirements of Title 6
of the New York Codes, Rules, and Regulations (NYCRR), Part 375 through the Applicable or Relevant
and Appropriate Requirements (ARARS) process of CERCLA..

In accordance with the requirements of the NYSDEC Division of Solid & Hazardous Materials, a 6
NYCRR Part 373 (“Part 373") Permit was issued to the Navy on April 18, 2000, under the NYSDEC
regulations (6 NYCRR Part 621) governing the procedures for administration of permit applications. This
permit superseded and replaced the original Part 373 Permit to Operate a Hazardous Waste Storage
Facility that was issued to then Grumman Aerospace Corporation on March 25, 1992. The new permit,
issued only to the Navy, dealt exclusively with those Solid Waste Management Units (SWMUSs) that
remained on the former NWIRP Calverton property and any corrective actions that may have been

required to address each site.

Currently, there are no operational activities or process-type operations being conducted at the Calverton
facility that could generate hazardous waste nor are there any requirements for storage of hazardous
materials on the Navy's property. Similarly, there will be no hazardous materials brought onto the
property that is retained by the Navy to be used as part of any process-type operations. Also, the Navy
will not be operating a hazardous waste storage area that would require permitting pursuant to 6 NYCRR
Part 373.

A RCRA Permit Modification was issued February 14, 2007, to remove Sites 1, 9, and 10A from the
permit. These parcels were then transferred to the Town of Riverhead. A RCRA Permit Modification was

issued July 28, 2008, to select excavation and offsite disposal of source areas at Sites 6A and 10B.

1.1.2 Regulatory Framework

The stages for Navy ERP site investigations and actions are managed under (1)the Resource
Conservation and Recovery Act of 1976 (RCRA)" and/or (2) CERCLA?. A comparison of steps for each

program are presented on the next page (Navy, 2006). At federal facilities, cleanup of contaminated sites

' RCRA as amended by the Hazardous and Solid Waste Amendments of 1984 (HSWA), the Federal Facility Compliance Act of
1992, and the Land Disposal Program Flexibility Act of 1996. U.S. Code (USC) Title 42, Section 6901 (42 USC 6901) et seq.
RCRA Subtitle C (Hazardous Waste Regulations; Code of Federal Regulations [CFR] Title 40, Parts 260 through 279 [40 CFR 260-
279]) establishes a system for controlling hazardous waste from the time it is generated until its ultimate disposal (from "cradle to
grave").

2 CERCLA as amended by the Superfund Amendments and Reauthorization Act of 1986 (SARA) and implemented by the National
Oil and Hazardous Substances Pollution Contingency Plan (NCP). The NCP (40 CFR 300) was originally established to respond to
oil spills. However, following issuance of the Clean Water Act of 1972 (CWA), the NCP was broadened to include actual and
potential hazardous substance releases.
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are often governed by RCRA in addition to CERCLA whether the installation has sought or is seeking a
RCRA permit for managing hazardous wastes. Depending upon the regulatory status of waste
management units at a facility, like NWIRP Calverton, cleanup for some sites may proceed under one

program, but are implemented to meet the requirements of both programs.

CERCLA Response Actions and RCRA Corrective Actions
at Federal Facilities (Navy, 2006)

CERCLA Response Action

RCRA Corrective Action

Preliminary Assessment/Site Inspection (PA/SI)
¢ Preliminary Assessment (PA), formerly known
as the Initial Assessment Study (IAS).
e Hazard Ranking System (HRS) Scoring.
¢ Site Inspection (SI).

RCRA Facility Assessment (RFA)
e Preliminary Review.
e Visual Site Inspection.
e Sampling Visit.

* Removal Action

¢ Emergency Removal Actions
e Time-Critical Removal Actions (TCRAS)
¢ Non-Time-Critical Removal Actions (NTCRAS)

* Interim Measures
¢ Interim Remediation.
e Temporary Fixes.
o Alternate Water Supplies.

Remedial Investigation (RI)
¢ Site-Specific Data Collection.
e Source Characterization.
e Contamination Characterization.
¢ \Waste Mixtures, Media Interface Zones.
¢ Hydrogeological and Climate Factors.
e Risk Assessment.
¢ Potential Routes of Exposure.
o Extent of Migration.

RCRA Facility Investigation (RFI)
e Background Data Review.
e Environmental Setting Investigation.
e Sources Characterization.
e Contamination Characterization.
o Potential Receptors Characterization.

Feasibility Study (FS)
¢ Define Objectives and Nature of Response.
e Develop Alternatives.
e Conduct Detailed Analysis of Alternatives.

Corrective Measures Study (CMS)
o Identify and Develop Alternatives.
o Evaluate Alternatives.
o Justify & Recommend Corrective Measure.

Remedy Selection
e Select Remedy Which Meets Nine NCP
Criteria.
¢ Proposed Remedial Action Plan (PRAP).
¢ Record of Decision (ROD).

Remedy Selection

o Select Remedy that Abates Threat to Human
Health and the Environment.

Remedial Design/Remedial Action

e Design Remedy.
e Perform Remedial Action.

e Perform Operations and Maintenance and
Monitoring.

Corrective Measures Implementation (CMI)
¢ Develop Implementation Plan, Program, and
Community Relations Plan.
e Corrective Measures Design.
e Construction and Implementation.

* Removal Actions and Interim Measures may be implemented at any point during the Response Action or Corrective

Action
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Both CERCLA and RCRA share the goal of protecting human health and the environment, and any
procedural differences between CERCLA and RCRA should not substantially affect the outcome of

cleanup.
1.2 OBJECTIVES AND APPROACH

This document is developed to serve as a CMS under RCRA and an FS under CERCLA in accordance
with CERCLA and NCP requirement; USEPA FS guidance; and other relevant USEPA guidance
(USEPA, 1998). Consistent with the RCRA and CERCLA processes, this CMS/FS includes a
comparative analysis of remedial alternatives that will support the selection of a preferred remedy.
Subsequently, the Navy will work with the State to select a preferred remedy and pursuant to CERCLA,
will provide the public the opportunity for comment on a RCRA Statement of Basis and a CERCLA
Proposed Remedial Action Plan (PRAP). After considering the public comments, the State will prepare
the RCRA Permit modification and the Navy will prepare its CERCLA Record of Decision (ROD).

The CMS uses the conceptual site model (CSM) generated during the RI/RFI and subsequent
investigations to develop remedial action objectives (RAOSs), preliminary remediation goals (PRGSs)
(remediation goals, or cleanup levels, are finalized in the ROD), and an evaluation of remedial
alternatives. A list of chemicals of concern (COCs) compiled for groundwater (Section 2.2.7) is based on
exceedances of applicable federal and/or state criteria. This report discusses criteria used to evaluate

remedial alternatives and to determine the benefits of implementing them.

Under the RCRA CMS process, the remedial alternatives are evaluated according to their ability to meet

the following criteria:

Performance Standards

1. Attain media cleanup standards
2. Control the sources of releases
3. Protect human health and the environment

Balancing Factors
1. Long-term reliability and effectiveness
Reduction of toxicity, mobility, or volume of wastes
Short-term effectiveness
Implementability
Cost

o gk~ w DN

State and community acceptance
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Pursuant to the NCP and the 1988 USEPA FS guidance, the remedial alternatives are evaluated

according to their ability to meet the following nine NCP criteria:

Threshold Criteria

1. Overall protection of human health and the environment

2. Compliance with Applicable or Relevant and Appropriate Requirements (ARARS)
Primary Balancing Criteria

3 Long-term effectiveness and permanence

4, Reduction of toxicity, mobility, or volume through treatment

5 Short-term effectiveness

6 Implementability

7. Cost
Modifying Criteria

8. State acceptance

9. Community acceptance

State acceptance and community acceptance are evaluated after regulatory and public comment on the
CMS/FS and the PRAP. Sustainability elements (e.g., green remediation) may also be considered during

evaluation of the remedial alternatives (refer to Sections 4.2 and 6.2).

The information presented herein will be used by the Navy, as federal lead agency, in cooperation with
State and local officials pursuant to CERCLA 8120(f) and 8121 (42 U.S.C. 89620(f) and §89621) and 10
U.S.C. §2705(f), to select remedial alternative(s) that comply with the requirements of the NCP. This
CMSI/FS report is not intended to serve as a design document; rather, it gives a conceptual overview of

remedial alternatives and an assessment of their feasibility.

The Navy maintains a public repository, which includes supporting technical documents and

correspondence related to the site and NWIRP Calverton, at the following location:

Riverhead Free Library
330 Court Street
Riverhead, New York 11901-2885
(631) 727-3228

1.3 REPORT ORGANIZATION

This report is organized as shown in the Table of Contents. Tables and figures are provided at the end of

the document. Appendices are provided electronically on the enclosed CD-ROM.
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2.0 SITE HISTORY AND CHARACTERIZATION

This section provides a summary of background information for NWIRP Calverton, Sites 6A and 10B, and
the Southern Area. This section also summarizes previous environmental investigations and actions that
occurred at the Southern Area. Additional information may be found in the various reports referenced

throughout this section, which are available in the Administrative Record.

2.1 FACILITY INFORMATION

2.1.1 Eacility Location

NWIRP Calverton is located in the Town of Riverhead in Suffolk County on Long Island, New York,
approximately 70 miles east of New York City (Figure 1-1). Since 1998, the majority of the property
contained within the perimeter fence has been conveyed to the Town of Riverhead; however, the Navy
retains three non-contiguous parcels (Parcels A and B [Figure 1-3] and Parcel C (not shown) totaling

approximately 209 acres to continue ERP activities at Sites 2, 6A, 7, 10B, and the Southern Area.

2.1.2 FEacility History

NWIRP Calverton has been owned by the Navy since the early 1950s when it purchased the land to allow
construction use by Grumman Aircraft (now NGC). At that time, the property was purchased from a
number of private owners. The facility was expanded in 1958 through additional purchases of privately
owned land. NGC (previously Grumman Corporation) has operated the facility since its construction
(Navy, 1986).

Grumman constructed the facility in the early 1950s for use in the development, assembly, testing,
refitting, and retrofitting of Naval combat aircraft. Construction was completed in 1954. The facility
supported aircraft design and production at NGC-operated NWIRP Bethpage, also on Long Island in New
York. NGC was the sole operator of the GOCO facility until it ceased operation in February 1996.

The majority of industrial activities at the facility were confined to the developed area in the center and
south-central portion of the facility, between the two runways. Industrial activities at the facility were
related to the manufacturing and assembly of aircraft and aircraft components. Hazardous waste
generation at the facility was related to metal finishing processes such as metal cleaning and
electroplating. The painting of aircraft and components resulted in additional waste generation (Navy,
1986; HNUS, 1992).

NGC operations at the facility ended in February 1996. In September 1998, the majority of the land within

the developed section of the facility was transferred to the Town of Riverhead for redevelopment. In
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September 1999, almost 3,000 acres of undeveloped land outside of the fenced areas were transferred to
NYSDEC, which continues to manage the property for resource conservation and recreational uses. An
additional 140 acres of the northwestern buffer zone was transferred to the U.S. Department of Veterans

Affairs and is being used for expansion of the Calverton National Cemetery.

2.1.3 Eacility Setting

Climate and Meteorology

NWIRP Calverton is located in an area classified as a humid-continental climate. Its proximity to the
Atlantic Ocean and Long Island Sound add maritime influences to the classification (NOAA, 1982). The
average yearly temperature at the National Oceanic and Atmospheric Administration (NOAA) Riverhead
Research Station, located 4.5 miles northeast of the site, is 52 degrees Fahrenheit (°F), with a maximum
average monthly temperature of 73°F in July and a minimum average monthly temperature of 31°F in
January. Annual precipitation at the Riverhead Station averages 45 inches. The highest monthly
average precipitation is 4.5 inches occurring in December, and the lowest is 2.9 inches occurring in July.
The average yearly evapotranspiration rate is 29 inches, resulting in a net annual precipitation rate of
16.3 inches. A 2-year, 24-hour rainfall can be expected to bring 3.4 inches of precipitation (NOAA, 1982;
U.S. Department of Commerce, 1961).

Surface Features

The NWIRP Calverton is located in an area underlain by permeable glacial material and characterized by
limited surface water drainage features. Normal precipitation at the facility is expected to infiltrate rapidly
into the soil. The majority of the facility is located within the Peconic River drainage basin. Extensive
wetland areas and glacially formed lakes and ponds are located southwest and south of the facility.
NWIRP Calverton occupies a relatively flat, inter-morainal area. The topographic relief at the facility is
54 feet; elevations range from approximately 30 to 84 feet above mean sea level (msl) (McClymonds and
Franke, 1972).

Ecological Setting

According to the U.S. Department of the Interior, Fish and Wildlife Service, no federally listed endangered
or threatened species reside within a 4-mile radius of the study area. Transient species such as the bald

eagle (Haliaeetus Ieucocephalus)3 may occur within the study area.

® The bald eagle has been federally de-listed as endangered, but still is federally and NYS-listed as threatened, and is protected
under the Migratory Bird Treaty Act and the Bald and Golden Eagle Protection Act.
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Information provided by NYSDEC and the New York Natural Heritage program indicates several New
York State endangered and threatened animal species exist within the study area. The most notable
species, tiger salamander (Ambystoma tigrinum), may occupy onsite ponds adjacent to Site 6A, and
possibly the Northeast Pond Disposal Area. Other species include the northern cricket frog (Acris
crepitans) and the least tern (Sterna antillarum). Additional endangered and threatened plant species
reside within the facility boundary and may be present in the Southern Area. According to the information
supplied by NYSDEC, the wetland areas surrounding the Peconic River, including Swan Pond, include
significant habitat for many New York State endangered and threatened animals and plants. Portions of

these wetland areas are within the offsite portion of the Southern Area.

Surface Water Hydrology

The majority of the facility is located within the Peconic River drainage basin. The north-eastward flowing
Peconic River is located approximately 1,300 feet south of the facility at its closest point to the current
facility boundary (Figure 2-1). The surface water in the Peconic River is classified by New York as Class
C, which is suitable for fish propagation and survival, and for primary and secondary human contact
recreation. New York State designated the upper 10.5-mile reach of the Peconic River as a scenic river
and the lower 5.5-mile reach as a recreational river. Surface water and groundwater from NWIRP

Calverton flows into the upper portion of the River.

Based on topography, surface drainage is expected to flow southward to the ponds and wetland areas,
and ultimately be received by the Peconic River via overland flow. The Peconic River flows into Peconic
Lake, located 3.2 stream miles downstream from the facility, and then discharges to Peconic Bay, which

is 8.5 stream miles downstream from the facility.

Major surface water features near the facility include McKay Lake and Northeast Pond. McKay Lake is a
man-made groundwater recharge basin located north of River Road, midway along the southern site
border. The Northeast Pond is located at the northeastern corner of the facility. Several small drainage
basins exist near Site 6A (Runway Ponds). All of these surface water features are land locked, with the
exception of McKay Lake, which has an intermittent discharge to Swan Pond located 1,500 feet to the
south. Swan Pond, approximately 55 acres in size, discharges to the Peconic River 1.6 stream miles

south of McKay Lake via a series of cranberry bogs (USGS, 1967; Navy, 1986).

Overland flow from the drainage basins may also occur periodically. Surface water runoff from Site 6A is
collected by drainage ditches paralleling the southern and eastern edges of the paved area. The ditches
enter a southward-flowing culvert at the southeastern corner of Site 6A; the culvert ends approximately
250 feet west of Site 10B, south of the road. A drainage ditch flows southward 500 feet from the outfall
and enters a depression containing two small ponds. These ponds are located approximately 1,500 feet
south of Site 6A.
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A number of small wetlands exist on the facility. The drainage basins at Site 6A and the Southern Area

are classified as palustrine, scrub/shrub/emergent wetland (U.S. Department of Interior, 1980).

Geology and Soils

NWIRP Calverton lies within the Atlantic Coastal Plain Physiographic Province. Generally, this region can
be characterized as an area of relatively undissected, low-lying plains. The Atlantic Coastal Plain is
underlain by a thick sequence of unconsolidated deposits. The surface topography has been created or

modified by Pleistocene glaciation (Ishister, 1966).

Ground surface elevations on Long Island range from sea level to approximately 400 feet msl. The two
most prominent topographic features in the Long Island area are the Ronkonkoma terminal moraine and
the Harbor Hill end moraine. These east-west trending highlands mark the southern terminus or
maximum extent of two glacial advances. The older Harbor Hill moraine lies along the northern shore of
Long Island, the younger Ronkonkoma moraine essentially bisects the island. NWIRP Calverton
occupies a relatively flat, inter-morainal area between these two features. The topographic relief at the

facility is 54 feet; elevations range from approximately 30 to 84 feet msl (McClymonds and Franke, 1972).

NWIRP Calverton is underlain by approximately 1,300 feet of unconsolidated sediments consisting of four
distinct geologic units. These units, in descending order, are the Upper Glacial Formation, the Magothy
Formation, the Raritan Clay Member of the Raritan Formation, and the Lloyd Sand Member of the Raritan
Formation (McClymonds and Franke, 1972). The glacial sediments beneath the facility have a maximum
thickness of approximately 250 feet and consist of both glacial till and outwash deposits. Till was
deposited directly by the ice, while outwash deposits were laid down by meltwater-supplied glaciofluvial
systems. The till in Suffolk County ranges from 0 to 150 feet in thickness and generally consists of poorly
sorted to unstratified sediments. The outwash deposits consist chiefly of well-sorted and stratified sand
and gravel. One important characteristic of outwash deposits is their high degree of heterogeneity.

Lithologies may vary widely over relatively short vertical and horizontal distances.

The Cretaceous-age Magothy Formation underlies the Upper Glacial Formation and is approximately
520 feet thick. The Magothy Formation chiefly consists of stratified, fine to coarse sand and gravel. The
Cretaceous-age Raritan Clay Member of the Raritan Formation underlies the Magothy Formation and is
approximately 170 feet thick. The Raritan Clay consists of clay and silty clay. The Lloyd Sand Member of
the Raritan Formation underlies the Raritan Clay and is approximately 400 feet thick. The Lloyd Sand

consists chiefly of fine to coarse sand and gravel.

The unconsolidated sediments beneath the site unconformably overlie crystalline bedrock consisting of
schist, gneiss, and granite. The regional dip is to the south and southeast. All of the geologic units dip in

these directions, although to varying degrees (McClymonds and Franke, 1972).
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Refer to Section 2.2.2 for site-specific geology discussion and a cross-section through the Southern Area

plume.

Hydrogeology

The unconsolidated sediments that underlie the facility are generally coarse grained with high porosities

and permeabilities. These factors create aquifers with high yields and high transmissivities.

The Upper Glacial Formation, the Magothy Formation, and the Lloyd Sand are the major regional
aquifers. The Upper Glacial and Magothy aquifers are of principal importance in Suffolk County because
of their proximity to the land surface. The Lloyd Sand is not widely exploited because of its depth
(McClymonds and Franke, 1972).

The Upper Glacial aquifer is widely used as a source of potable water in Suffolk County. The water table
beneath the NWIRP lies within this aquifer. Porosities in excess of 30 percent have been calculated for
the Upper Glacial aquifer in adjoining Nassau County, Long Island. Pumping tests were performed at two
locations in the Southern Area in July 2010. For the area near River Road (Fence Line), the average
horizontal hydraulic conductivity (K,) was 221 feet per day (ft/day) and the average vertical hydraulic
conductivity (K,) was 102 ft/day. For the area near the Peconic River (Connecticut Avenue), the average
horizontal hydraulic conductivity was 41.8 ft/day and the average vertical hydraulic conductivity (K,) of 3.8
ft/day (Tetra Tech, 2010b; provided as Appendix A).

The Magothy aquifer is widely used as a source of potable water in Suffolk County. The most productive
units are the coarser sands and gravels. The permeability of the Magothy is high; hydraulic conductivities

have been calculated in excess of 70 ft/day.

The Upper Glacial and Magothy aquifers are believed to be hydraulically interconnected and to function
as a single unconfined aquifer. Previous hydrogeological investigations and geologic mapping indicate
that, although clay lenses are present in both aquifers that may create locally confining and/or perched
conditions, these lenses are not widespread and do not function as regional aquitards (McClymonds and
Franke, 1972; Fetter, 1976).

The Raritan Clay has a very low permeability (approximately 3x107 ft/day) and hydrologically acts as a
regional confining layer. The confining nature of this unit is believed to minimize potential contamination

migration to the underlying Lloyd Sand aquifer (McClymonds and Franke, 1972).

The Lloyd Sand is a potential aquifer that has not been extensively developed due to its depth and the
abundant water available in the overlying aquifers. Estimated hydraulic conductivities for the Lloyd Sand

range from 20 to 70 ft/day.
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NWIRP Calverton saddles a regional groundwater divide, with groundwater in the northern half of the
facility flowing to the northeast and groundwater in the southern half of the facility flowing to the
southeast. Water level gauging during the RFI determined flow at Sites 2 and 6A was toward the
southeast. Potentiometric surface (water level) maps, provided as Figure 2-2 (July 2010) and Figure 2-3
(September 2010), confirm this finding. The Peconic River basin is the likely discharge point for
groundwater in the shallow aquifer zones in the southern portion of NWIRP Calverton. Long Island
Sound is the likely discharge point for groundwater in the shallow aquifer zones in the northern portions of

the facility.

Water Supply

Groundwater serves as the source of drinking water for the population residing within a 4-mile radius of
the facility. Private wells, wells on two government-owned facilities (Town of Riverhead and Brookhaven
National Laboratory), and three municipal water systems (Riverhead Water District, Shorewood Water
Company, and Suffolk Water Company) supply the drinking water needs of the study area. The nearest
public water supply well is located approximately 1.5 miles northwest of Site 6A. Two of five active supply
wells at the Peconic River Sportsman’s Club (PRSC) have been impacted by the Southern Area plume
(Tetra Tech, 2009a). One well was shut down because of VOC detections, and groundwater from
another well is treated with liquid-phase granular activated carbon (GAC) prior to use. A water line is
being constructed by the Navy in 2011 to extend potable city water to the PRSC (Tetra Tech, 2009a;
Navy, 2010). Another private well is located approximately one mile east of the NWIRP in Calverton.

There was no evidence of groundwater contamination in that area.

Surrounding Land Use

The land surrounding the Calverton facility in all directions is primarily agricultural or wooded, with
scattered residences and commercial establishments. Wildwood State Park and Long Island Sound are
located 2.3 miles and 2.75 miles north, respectively. The Town of Riverhead is located 4.25 miles to the
east. A golf course, Swan Pond, and a large area of wetlands, and cranberry bogs are located
immediately south of the facility. The Long Island Railroad passes within 1,000 feet of the southeastern

corner of the facility. Brookhaven National Laboratory is located 2 miles southwest of the facility.

2.1.4 Previous Facility Investigations

Several facility-wide studies and investigations, including preliminary studies and detailed investigations,
have been completed at NWIRP Calverton since 1986 in response to the Navy's ERP (summarized

chronologically in Table 2-1).
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2.2 SITE INFORMATION

2.2.1 Site Description and History

The Southern Area plume begins within NWIRP boundaries at Sites 6A and 10B and extends off property
to the southeast with the downgradient edge ending at the Peconic River (Figure 2-1). The offsite area
was investigated because both Navy and Suffolk County monitoring wells indicated the presence of
chlorinated volatile organic compounds (VOCSs) in groundwater downgradient of the facility. There are no
known or suspected VOC sources within this offsite area; however, this area is hydraulically
downgradient of Sites 6A and 10B. Groundwater flow through this area is to the southeast discharging to

the Peconic River.

The Southern Area is mostly wooded, and includes two shallow ponds near the northern edge. The
ponds receive runoff through a drainage swale and culvert from Site 6A. From the late 1980s to the early
1990s, untreated groundwater (extracted during free product [FP] recovery efforts by NGC) from Site 6A

was discharged into this drainage swale and culvert and into the western pond.

Site 6A-Fuel Calibration Area

Site 6A is located in Parcel B1 near the south-central portion of NWIRP Calverton, approximately 2,000
feet north of River Road and 1,500 feet west of the southern gate (Figure 1-2). Site 6A and related
facilities were used in the testing of aircraft fuel and engine systems, which may have resulted in frequent,
small fuel spills onto the area’s pavement. Minor maintenance and repairs to the fuel and engine systems
were also conducted at the site, and solvents were used during these activities and were likely spilled

during their use.

Site 6A consists of new and old fuel calibration pads (Figure 1-2). The old fuel calibration pad was
located in what is now an open, grass-covered field in an area now partially covered by a wastewater
treatment facility. No physical evidence exists of the old calibration area. The new fuel calibration pad is
located north and east of the old calibration pad on a concrete apron. The concrete apron between the
two fuel calibration pads was also used for the same activities. A shed, piping and fuel-filtering devices
were located in the area in the 1980s. The equipment was likely removed in the 1980’s (Tetra Tech,
2007b). Former underground storage tanks (USTs) located near the old fuel calibration pad (south of
Building 231) were removed in the early 1990s by NGC.

Site 10B — Engine Test House

Site 10B is located approximately 1,000 feet south of Site 6A in Parcel B1. The area consisted of a
building and surrounding pad. To the north, east and south are sparse woods and to the west are open

grassy areas. A drainage swale and culvert from Site 6A runs adjacent to and hydraulically upgradient of
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Site 10B. Groundwater from Site 6A can enter this swale and flow past Site 10B. Also, from the late
1980s to the early 1990s, groundwater from Site 6A was discharged into this drainage swale and culvert
(Tetra Tech, 2007a). Fuel-type contamination was found in the area of a former UST that was removed
in the mid-1990s. Approximately 80 cubic yards of fuel-contaminated soil were excavated during removal
of the UST. The excavation did not continue under the concrete pad at Site 10B. The building and a

portion of the pad were removed during a remedial action in 2009 (AGVIQ, 2009a).

2.2.2 Site Geology

The geology at NWIRP Calverton consists of a mixture of sandy and clayey deposits. Figure 2-4 shows
transect A-A’ and Figure 2-5 shows corresponding cross section A-A’ through the Southern Area. Based
on cross section A-A', there is fine to medium-grained sand down to approximately 50 feet below ground
surface (bgs) where a silty clay unit (aquitard) is encountered. This aquitard is about 25 feet thick at Site
6A and thins to the southeast, eventually pinching out between SA-PZ-145 and SA-MW-131. Beneath
this silty clay unit is a thin silty fine to medium-grained sand with trace gravel followed by another thin silty
clay unit that appears to be discontinuous across the area. Fine to medium-grained sand is then
encountered and extends down to a deeper, basal silty clay unit at 130 feet bgs, which is interpreted to be
continuous across the study area. Boring and gamma logs from the southeastern portion of the offsite
Southern Area (wells SA-PZ-123 and SA-PZ-118) show that there is 100 feet of fine to medium-grained
sand overlying a 10-feet thick silty clay layer.

The geologic units encountered within the study area appear to be generally flat-lying, consistent with
what would be expected for the glacial deposits on Long Island. The upper contact of the Magothy
Formation, being an erosional surface, is expected to be flat lying to undulating, reflecting the former

topography, even though the formation itself is known to dip to the south.

2.2.3 Site Hydrogeoloqgy

During the Phase 2 RI, a focused groundwater investigation was performed in the Southern Area to
determine whether the Peconic River was the discharge point for shallow groundwater migrating from the
facility, or conversely whether some groundwater bypassed the river and migrated to areas further south
(Tetra Tech, 2001). The study involved the installation of several well clusters on both sides and in the
immediate vicinity of the river, the installation of two staff gauges in the river, and the collection of four
rounds of water level data from the wells and staff gauges. Wells were screened to a maximum depth of
approximately 80 feet bgs. Potentiometric surface interpretations based on water level data from the well
clusters indicated that the river is the ultimate discharge point for groundwater to a depth of up to 80 feet
bgs in this area. Groundwater in the study area was found to be migrating east-southeast towards the

river.
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Figures 2-2 and 2-3 show the potentiometric surface in the Southern Area in April and September 2010,
respectively. Across the study area to the Peconic River, the water table was generally encountered at 5

to 20 feet bgs. Near the Peconic River, the depth to groundwater decreased to less than 5 feet bgs.

In 1997, the Long Island Chapter of the Nature Conservancy prepared several water table contour maps
for the general Calverton area. These maps indicate groundwater flow within the Southern Area is
generally to the east-southeast, towards the Peconic River. An overall groundwater flow gradient across
the study area of approximately 0.0012 foot/foot was calculated based on the water table contour maps.
This overall flow gradient was slightly lower than site-specific groundwater flow gradients observed during
groundwater investigations in 2010. Considering the water level data collected during 2010, the
representative average hydraulic gradient across the Southern Area is 0.002 foot/foot. The hydraulic

gradient near the River is approximately 0.003 to 0.004 foot/foot.

The hydraulic characteristics of the Upper Glacial aquifer at the facility were evaluated during two
pumping tests conducted in 2010 (Tetra Tech, 2010b; provided as Appendix A). Based on testing, the
average horizontal conductivity of the aquifer near and on NWIRP Calverton is 221 feet per day and the
average horizontal conductivity of the aquifer formation near the Peconic River is 42 feet per day. The
effective porosity of the aquifer was assumed to be 0.25 (fine to medium sand). Considering the
hydraulic gradient of 0.002 to 0.003 foot/foot and assuming the porosity is 25 percent, the groundwater
seepage velocities through the Southern Area near the facility and near the Peconic River are estimated

to be 640 feet per year and 180 feet per year, respectively.

2.2.4 Previous Site Investigations and Actions

Various facility-wide investigations addressed Sites 6A, 10B, and the Southern Area, as summarized in
Table 2-1. Previous site-specific investigations and actions also are summarized in Table 2-1. Pertinent

analytical data is provided in Appendix B and referenced tables.

Groundwater Investigations (1997 through 2010)

Several in depth groundwater investigations have occurred at Sites 6A, 10B, and the Southern Area (on-
and offsite). The most recent report is the Data Summary Report for 2010 Groundwater Investigation
Activities at Site 2, Site 6A, Site 10B, and the Southern Area (Tetra Tech 2011a) and are used to support
the understanding of current site conditions and the CSM (see Section 2.2.5). Conclusions based on the

2010 groundwater investigative activities are as follows:

e Based on the data collected from the vertical profiling of groundwater from temporary monitoring well
locations, the Southern Area groundwater plume is reasonably well defined and Site 6A is the

probable primary source of groundwater contamination in the Southern Area.
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¢ Primary VOCs detected in most monitoring wells in the Southern Area consist of 1,1,1-trichloroethane
(TCA); 1,1-dichloroethane (DCA); 1,1-dichloroethene (DCE); and chloroethane. Other VOCs
detected periodically above New York State Maximum Contaminant Levels (MCLS) include isopropy!
benzene (cumene); benzene; ethylbenzene; 1,4-dichlorobenzene (DCB); 1,2,4-trichlorobenzene

(TCB); naphthalene; xylenes; and vinyl chloride.

e Groundwater flow data supports the shifting of the downgradient edge of the Southern Area plume to

the east due to influence from Donahue Lake.

e Order-of-magnitude fluctuations in VOC concentrations have been observed in Southern Area
monitoring wells. These fluctuations appear to be the result of variable groundwater flow patterns

that are impacted by precipitation events and influence from Donahue Lake and the Peconic River.

e The Southern Area groundwater plume is narrow and thin north of River Road (approximately 2,700
feet long, 100 to 200 feet wide, and 5 to 10 feet thick). Predominant flow is to the southeast and the

flow pathway is relatively constant.

e The Southern Area groundwater plume south of River Road is approximately 3,500 feet long, 2,000
feet wide, and 10 to 40 feet thick. Predominant flow is to the east-southeast; but near the PRSC

pond, flow is also to the northeast and east.

e PRSC Pond and the Northwest tributary (which discharges to the pond) affect the groundwater flow
path locally and these affects are influenced by precipitation events. After the major rain event
observed in March 2010 (i.e. 10 inches in 48 hours), flow in this area changed to the south-southeast.

By June 2010, groundwater flow had reverted to its prior pattern.

e Concentrations of the primary VOCs in the Southern Area plume decrease with distance south of

River Road.

e Concentrations of DCA observed in piezometers placed on the north side of the Peconic River have
ranged from non-detect to 38 micrograms per liter (ug/L). These concentrations have fluctuated as
the footprint of the groundwater plume appears to shift northeast and southwest near the river based

on precipitation events.

¢ Annual groundwater sampling conducted from January 2008 through September 2010 at Site 10B

has indicated low concentrations of VOCs below MCLs at all three monitoring wells.
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Source Area Remedial Actions (2008 through 2010)

Remedial Actions were conducted at Sites 10B and 6A in 2009 and 2010, respectively. The remedial
action at Site 10B occurred in 2009 per the removal action work plan (AGVIQ, 2009b), including the
following activities (AGVIQ, 2009c):

¢ Removed hazardous materials (asbestos, lead-based paint chips, mercury switches, polychlorinated
biphenyls (PCBs) contaminated components, fluorescent bulbs).

e Demolished the Engine Test Building and Fuel Pump House.

e Excavated petroleum-contaminated soil from an approximate 13,500 square foot area. Soll
excavation proceeded to approximately 8 feet bgs.

e Collected confirmation samples from the sidewalls of the excavation. Sample results were below
cleanup goals.

e Applied 1,900 pounds of PermeOX Plus™, an oxygen-release compound (ORC), to the excavation
base.

e Backfilled the excavation with excavated soil that was determined suitable for onsite reuse.
Additional material was imported from an offsite borrow pit, which was analyzed and determined

suitable for use as backfill material at the site. Disturbed areas were re-vegetated.

The remedial action at Site 6A occurred in 2010 per the removal action work plan (AGVIQ, 2009b). The
remedial actions included the following activities (AGVIQ, 2010):

e Removed hazardous materials (lead-based paint, asbestos, PCB ballasts, and mercury-containing
switches).

e Abandoned 24 monitoring wells (4-inch diameter).

e Demolished the Fuel Calibration Building.

e Excavated 2,888.54 tons of nonhazardous PCB-contaminated soil (PCBs less than 50 milligrams per
kilogram [mg/kg]).

e Excavated 17,690.18 tons of nonhazardous petroleum-contaminated soil.

e Collected confirmation samples from the sidewalls of the excavation. Samples results were below
cleanup goals.

e Applied 5,200 Ibs of PermeOX Plus™, an ORC, to the excavation base.

o Backfilled the excavation with excavated soil that was determined suitable for onsite reuse.
Additional material was imported from an offsite borrow pit, which was analyzed and determined
suitable for use as backfill material at the site. Disturbed areas were re-vegetated.

e Installed three new groundwater monitoring wells within the excavation footprint.
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Microcosm Study (2009)

A “microcosm study” sampling event was performed in November 2009 to determine if aquifer conditions

are conducive to biodegradation of chlorinated VOCs i.e., anaerobic reductive dechlorination via natural

biodegradation or enhancement of conditions to promote biodegradation. Three general reactions that

may degrade chlorinated VOCs by anaerobic reductive dechlorination include the following (AFCEE,

2004):

Direct Anaerobic Reductive Dechlorination is a biological reaction in which bacteria gain
energy and grow as one or more chlorine atoms on a VOC are replaced with hydrogen in an
anaerobic environment. In this reaction, the VOC serves as the electron acceptor and hydrogen
serves as the direct electron donor. Hydrogen used in this reaction is typically supplied by
fermentation of organic substrates (present or introduced to the aquifer). This reaction may also

be referred to as halorespiration or dehalorespiration (USEPA, 2000a).

Cometabolic Anaerobic Reductive Dechlorination is a reaction in which a VOC is reduced by
a non-specific enzyme or co-factor produced during microbial metabolism of another compound
(i.e., the primary substrate) in an anaerobic environment. By definition, cometabolism of the VOC
does not yield any energy or growth benefit for the microbe mediating the reaction (USEPA,
2000a). For the cometabolic process to be sustained, sufficient primary substrate is required to

support growth of the transforming microorganisms.

Abiotic Reductive Dechlorination is a chemical degradation reaction not associated with
biological activity where a VOC is reduced by a reactive compound (Vogel et al., 1987).* For
example, abiotic transformation of carbon tetrachloride (CT), TCA, tetrachloroethene (PCE),
trichloroethene (TCE), and cis-1,2-dichloroethene (1,2-DCE) by metal sulfides has been
investigated using pyrite (Weerasooriya and Dharmasena, 2001; Kriegman-King and Reinhard,
1994), troilite (Sivavec and Horney, 1997), mackinawite (Butler and Hayes, 1999 and 2000), and
magnetite (Ferrey et al. 2004). In this case, substrate addition may indirectly cause and sustain

abiotic reductive dechlorination.

Typically, three different reactions cannot be distinguished under field conditions. Therefore, anaerobic

dechlorination shall herein refer to the biotic processes of direct and cometabolic anaerobic reductive

dechlorination, as well as abiotic reductive dechlorination.

* A number of abiotic processes may degrade chlorinated VOCs under aerobic and/or anaerobic conditions: hydrolysis, elimination,
dehydrohalogenation, hydrogenolysis, dichloroelimination, and abiotic reductive dechlorination.
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Groundwater samples from Site 6A (former source area), the onsite portion of the Southern Area, and the
offsite portion of the Southern Area (including the area near the Peconic River) were tested for
chlorinated VOCs, electron acceptors (e.g., oxygen, nitrate, sulfate, manganese, and iron),
dehalogenating bacteria (i.e., Dehalococcoides spp. and Dehalobacter spp.), and several other
geochemical and water quality parameters (Table 2-2). Except for the lack of organic carbon (i.e., total
organic carbon [TOC] values were between 1 and 2.4 milligrams per liter [mg/L]), the data generally show
favorable conditions throughout the aquifer and in particular on NWIRP Calverton for natural
biodegradation. Indigenous bacteria known to dechlorinate VOCs are present throughout the aquifer and
pH levels are conducive to bacterial growth / reductive dechlorination (pH between 5 and 8). Levels of
competing electron acceptors are low (e.g., dissolved oxygen less than [<] 1 mg/L, nitrate < 1 mg/L, and
sulfate < 20 mg/L). Negative oxidation-reduction potential (ORP) values throughout the plume (except
near the Peconic River) along with the appropriate pH and low levels of competing electron acceptors

indicate reducing conditions. This data is further discussed below.
Natural Attenuation Indicator and Other Wet Chemistry Parameters in Groundwater

The groundwater data for the Southern Area indicate that the VOC plume in the surficial aquifer can be
characterized as a TCA plume that has undergone significant biodegradation, and in particular in the Site
6A source area. The primary evidence for this conclusion is the relatively low concentrations of TCA
remaining in groundwater and the widespread presence of “daughter products” (i.e., less-chlorinated
VOCs resulting from the biodegradation of TCA via reductive dechlorination, such as DCA, DCE, and
chloroethane). Following the source area remedial actions at Sites 6A and 10B in 2009 through 2010
(AGVIQ, 2009c and 2010), it is expected that known or continuing sources of VOCs have been reduced
or eliminated.

Changing electron acceptors, pH, and electron donors can define the reductive dechlorination bacterial
community (Suthersan and Payne, 2005). Within the chemically and microbially complex aquifer, there is
no one biochemical mechanism or any one single bacterium that is completely responsible for the entire
transformation and degradation process. Instead, it is a consortium of microorganisms and a variety of
mechanisms that bring about the desired transformation pathways of the target VOCs. The microbial
community is considered to function as a super-organism—metabolizes collectively, shares
biodegradative genes, and evolves collectively to biodegrade new compounds that enter the

environmental niche (Suthersan; Wackett and Hershberger, 2001).

A variety of metabolic processes have been identified in anaerobic dechlorinating bacteria. Chlorinated
compounds can serve three different metabolic functions in anaerobic bacteria (Suthersan and Payne,
2005): (1) as carbon and/or energy sources; (2) as substrates of cometabolic activity; and (3) as terminal
electron acceptors in an anaerobic process (e.g., dehalorespiration). The main reductive dechlorination

processes are cometabolism and dehalorespiration. The sequence of the metabolic pathway, ranked in
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approximate order of decreasing energy yield per reaction, is oxygen (aerobic respiration), nitrate
(denitrification), ferric iron (ferric iron reduction), sulfate (sulfate reduction or sulfanogenesis), and carbon
dioxide or carbonate (methanogenesis) (Suthersan and Payne, 2005). Manganese with a plus 4
oxidation state can also be an electron acceptor between ferric iron and sulfate. VOCs can be used as
electron acceptors generally after nitrate and ferric iron are exhausted. An evaluation of concentrations of
these terminal electron acceptors (presence or lack thereof) and other data can help determine the
prevalent pathway throughout the aquifer microbial continuum—a succession of microbial community
structures and changing oxidation-reduction conditions, aligned along the flow path of the plume—which

provide another line of evidence of natural attenuation.

Direct utilization of VOCs (both aliphatic hydrocarbons [e.g., TCA] and chlorinated aromatic hydrocarbons
[e.g., chlorobenzene]) as alternative electron acceptors have been observed in bacterial species in
several genera, including Desulfuromonas, Dehalospirillum, Dehalococcoides, Dehalobacter, and
Desulfomonile (Suthersan and Payne, 2005 and Loeffler et al., 2003). Further, reductive dechlorination /
dehalorespiration of TCA and DCA has been specifically demonstrated by Dehalococcoides sp.,
Dehlobacter restrictus (strain “TCA1"), and Desulfovibrio sp. in various studies (Sun et al., 2002; Grostern
and Edwards, 2006a and 2006b).

pH, Carbon Source, and Microbes. The pH of ground water has an effect on the presence and activity
of microbial populations in ground water. The optimal pH range for reductive dechlorination is 5 to 8
standard units (USEPA, 1998). Values of pH throughout the Southern Area during the November 2009
microcosm study ranged from 5.7 to 6.3 (average was 6 and median was 6.1). These pH values are

sufficient for reductive dechlorination.

The 1988 USEPA report concluded that TOC values greater than 20 mg/L are optimal to drive
dechlorination (USEPA, 1998). TOC values in the Southern Area during the November 2009 microcosm
study were well below 20 mg/L, ranging from 1 to 2.4 mg/L. These values represent both natural
particulate and dissolved organic carbon in the aquifer (as well as anthropogenic carbon from dissolved-
phase petroleum compounds in the former source area). These values suggest that additional carbon

substrate is needed in the aquifer to enhance reductive dechlorination.

Both Dehalococcoides sp. and Dehalobacter sp. have been measured in the Southern Area aquifer
during the 2009 microcosm study and 2010 through 2011 pilot study, indicating that the bacteria needed

for anaerobic reductive dechlorination are present.

Dissolved Oxygen. Oxygen concentrations ranged from 0 to 1 mg/L during the November 2009
microcosm study. Oxygen concentrations below 0.5 to 1 mg/L are indicative of anaerobic conditions
(USEPA, 1998). VOCs can be readily degraded by indigenous microbes via the reductive dechlorination

pathway under anaerobic conditions. After depletion of oxygen by aerobic microbes using natural or
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anthropogenic (e.g., petroleum compounds) organic matter in the aquifer, anaerobic microbes will use
nitrate as an electron acceptor (followed by ferric iron, sulfate, and finally carbon dioxide). Each
sequential reaction drives the ORP of the groundwater downward into the range within which reductive
dechlorination can occur (USEPA, 1998).

Oxygen concentrations recorded during other groundwater sampling events in the Southern Area
measured above 1 mg/L (maximum 5.3 mg/L), indicating that both aerobic and anaerobic conditions exist
in the Southern Area depending on location. Some VOCs can biodegrade under aerobic aquifer
conditions via direct oxidation and/or cometabolic processes by aerobic bacteria (USEPA, 1998 and
Suthersan and Payne, 2005). Aerobic conditions can occur downgradient from anaerobic zones where
water from aerated portions of the aquifer blend with the groundwater from anaerobic zones.
Biodegradation of less-chlorinated daughter products (e.g., DCA and chloroethane) can occur readily

under these aerobic conditions.

Oxidation-Reduction Potential (ORP). The ORP of groundwater is a measure of the type of reactions
that may occur in a solution. Biological processes generally occur within a prescribed ORP range.
Reductive dechlorination is most effective in the ORP range corresponding to sulfate reduction and
methanogenesis, but dechlorination of TCA and DCA also may occur in the ORP range associated with
denitrification or iron Il reduction. Dehalogenation of DCA and chloroethane generally are restricted to

sulfate-reducing and methanogenic conditions (lower ORP readings).

As microbial activity depletes available electron acceptors, ORP decreases. ORP less than +50 millivolts
(mV) is one indicator of conditions favorable to reductive dechlorination; however, an ORP less than -100
mV is considered better (USEPA, 1998). Negative ORP generally indicates reducing conditions;
however, the groundwater pH and the specific available electron acceptors are also factors that
determine the magnitude of reducing conditions. During the November 2009 microcosm study, ORP
ranged from -111 mV (SA-MW-128D) to +108 mV (SA-PZ-12311). The negative ORPs generally
corresponds to onsite areas and in wetlands near the Peconic River. The positive ORP was recorded in

groundwater north of the wetlands, along Connecticut Avenue.

Nitrate/Nitrite. After dissolved oxygen has been depleted, nitrate may be used as an electron acceptor
for anaerobic biodegradation of organic carbon via denitrification. In order for reductive dechlorination to
occur most effectively (i.e., in order for VOCs to be used as electron acceptors with little competition from
nitrate), nitrate concentrations in the contaminated portion of the aquifer should be less than 1 mg/L
(USEPA, 1998). Nitrite concentrations would be expected to increase in areas where denitrification is
occurring. During the November 2009 microcosm study, nitrate concentrations ranged from 0.45 to 2.6,
averaging at 1.5 mg/L. No nitrite was detected. The absence or minimal presence of the higher energy
electron acceptors (oxygen and nitrate) suggests favorable conditions for natural anaerobic
biodegradation of VOCs.
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Ferrous (Fe*®) and Ferric (Fe*®) Iron. In some cases, ferric iron is used as an electron acceptor during
anaerobic biodegradation of organic carbon. During this process, ferric iron is reduced to ferrous iron.
Subsequently, ferrous iron concentrations can be used as an indicator of anaerobic degradation of less-
chlorinated VOCs such as chloroethane or vinyl chloride (USEPA, 1998). The 1998 USEPA report
suggests using caution when interpreting ferrous iron concentrations because they may be biased low by
re-precipitation as sulfides (see below) or carbonates (USEPA, 1998). During the November 2009
microcosm study, total iron concentrations ranged from 0.062 to over 17 mg/L and ferrous iron

concentrations ranged from 0.2 to 3.8 mg/L and provide evidence of anaerobic conditions.

Sulfate/Sulfide. After oxygen and nitrate have been depleted and reduction of ferric iron has been
initiated, sulfate may be used as an electron acceptor for anaerobic biodegradation. Reductive
dechlorination is generally most effective in the ORP range corresponding to sulfanogenesis and
methanogenesis, but dechlorination of TCA and DCA also may occur in the ORP range associated with
denitrification or ferric iron reduction (USEPA, 1998). Dechlorination of DCA and chloroethane generally
occurs under sulfate-reducing and methanogenic conditions.  Dechlorinating bacteria such as
Dehalobacter sp. are flanked by iron- and sulfate-reducing bacteria at the positive and negative ends of

their ORP range, respectively (Suthersan; Nyer et al., 2001).

Sulfate reduction produces sulfide (sulfide concentrations greater than 1 mg/L suggests sulfate-reducing
conditions [sulfanogenesis]). Concentrations of sulfate greater than 20 mg/L can potentially cause
competitive electron acceptor exclusion of VOCs (USEPA, 1998). However, the 2004 AFCEE reports that
there is ample evidence of dechlorination at sites containing elevated sulfate levels (AFCEE, 2004, ITRC,
1999; and Devlin and Muller, 1999). Sulfide concentrations greater than 1 mg/L indicate potential
reductive dechlorination (USEPA, 1998). Sulfate concentrations during November 2009 ranged from 6.4
to 19 mg/L (average and median were 13). No sulfide was detected. These low to nondetect

concentrations indicate a lack of sulfanogenesis in the aquifer.

Enhanced Insitu Biodegradation Pilot-Scale Study (2010 through 2011)

An enhanced in situ biodegradation (EISB) pilot-scale test was conducted in the Southern Area VOC
plume in 2010 through 2011. Electron donor substrate (ethyl lactate) was injected into the aquifer in late
July and early August 2010 and in December 2010 to enhance conditions for indigenous dehalogenating
microbes to dechlorinate VOCs. Performance monitoring data was collected in July 2010 (baseline),
October 2010 (3 months), and December 2010 (5 months). Another injection and sampling event is being
conducted in March 2011. The Tetra Tech (2011c) pilot-scale test report is provided as Appendix D.
Based on data collected through December 2010, the pilot-scale test results indicate that the addition of
excess electron donor promotes biodegradation (i.e., anaerobic reductive dechlorination) of VOCs in the

Southern Area.
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2.2.5 Current Site Conditions

Nature and Extent of Contamination

The Southern Area is a general region of VOC-impacted groundwater located within and downgradient of
Sites 6A and 10B. The VOCs are primarily DCA or other chlorinated VOCs. The VOC-impacted
groundwater is believed to have resulted from one or more releases of chlorinated solvents at Site 6A and
directly impacted groundwater from a waste solvent tank, intermittent smaller releases at Sites 6A and
10B, and/or from potential overland migration through a series of ditches and ponds in the area. In
addition, a free product recovery system discharged VOC-impacted groundwater into an unlined ditch and
culvert that ultimately discharged to a pond located between Site 6A and the facility property line. The
Southern Area groundwater VOC plume extends southeasterly from Sites 6A and 10B with the

downgradient edge limited by the Peconic River (Figure 2-1).

In addition to investigations conducted by the Navy, Suffolk County Department of Health Services
(SCDHS) conducted groundwater investigations in the offsite portion of the Southern Area in 2008 and
2009. These data are summarized in the Data Summary Report for 2010 Groundwater Investigation
Activities (Tetra Tech, 2011a). The isoconcentration contours presented in Figure 2-1 generally include
the SCDHS data. However, SCDHS also reported DCA in 2 of approximately 30 samples collected just
south of River Road near the entrance road to the PRSC at concentrations greater than 500 pg/L (644
pg/L and 545 pg/L). Because of infrequent detection, a separate 500 pg/L isoconcentration contour was

not developed in that area.

Groundwater: The maximum groundwater VOC concentrations are provided in Table 2-3 (Southern
Area — onsite or offsite Southern Area) and Table 2-4 (offsite Southern Area only). New York State
MCLs®> and New York State Surface Water Standards® are included in the tables for comparison
purposes. Groundwater contamination in the Southern Area plume consists mainly of TCA and
associated breakdown products: DCA; DCE,” and chloroethane. Similar VOCs were detected in

groundwater at the former source area (Site 6A) at higher concentrations in the mid-1990s.

Seventeen VOCs were identified as chemical of concern because the maximum detected concentration

was in excess of either MCLs or surface water standards. For the onsite groundwater, the maximum

® 10 NYCRR, Part 5, Subpart 5-1 Public Water Systems, Tables 1 through 3.
http://lwww.health.ny.gov/regulations/nycrri/title_10/part_5/subpart_5-1_tables.htm#tablel.

® 6 NYCRR Part 703, Section 703.5, Table 1. http://www.dec.ny.gov/regs/4590.html.

" DCE is present as a result of dehydrohalogenation (an elimination reaction) of TCA, versus the chlorinated alkane breakdown
products which result from reductive dechlorination. That is, DCE is not present as a result of reductive dechlorination of
trichloroethene (TCE) (TCE is not a prevalent contaminant in the Southern Area). DCE will biodegrade via reductive dechlorination
to vinyl chloride (VC) and ethene.
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concentration of 16 VOCs consisting of TCA; DCA; DCE; vinyl chloride; methylene chloride
(dichloromethane); PCE; benzene; ethylbenzene; isopropyl benzene (cumene); chloroethane; DCBs (i.e.,
1,2-; 1,3-; and 1,4-DCB); 1,2,4-trichlorobenzene; naphthalene; and total xylenes exceed New York State
Department of Health MCLs. The maximum concentration of 4 VOCs exceed National Ambient Water
Quality Criteria, 11 VOCs exceed the NYSDEC Water Quality Criteria, and 5 VOCs exceed the NYSDEC

Class “C” Surface Water Quality Criteria.

For the offsite groundwater, the maximum concentration of 6 VOCs consisting of TCA, DCA, DCE,
chloroethane, TCB, and vinyl chloride exceed NYSDOH MCLs. The maximum concentration of 2 VOCs
exceed National Ambient Water Quality Criteria, 1 VOC exceeds NYSDEC Water Quality Criteria, and no
VOCs exceed NYSDEC Class “C” Surface Water Quality Criteria.

DCA is the prevalent VOC in the plume with a maximum detection of 2,100 pg/L (SA-TW335 at 35 feet
bgs). Other than TCA (maximum concentration of 1,200 pg/L), DCE (maximum concentration of 110
pa/L), and chloroethane (with a maximum concentration of 970 pg/L), the maximum concentrations of the
other VOCs are less than 200 ug/L in the onsite groundwater and 7.1 ug/L in the offsite groundwater.
Most of the VOCs detected at concentrations greater than MCLs were detected in samples collected at
Site 6A and to the southeast of Site 6A (SA-TW-348, SA-TW-349, SA-TW-343, SA-TW-331, SA-TW-335,
SA-PZ138l, and SA-PZ-143).

Figure 2-1 shows the estimated horizontal extent of DCA in the Southern Area plume, which is
considered representative of the extent of all VOC-impacted groundwater (i.e., the DCA isoconcentration
contour encompasses the entire plume). The plume area measures approximately 118 acres, with
approximately 25 acres onsite (north of the fence line) and 93 acres off site (south of the fence line). The
width, thickness, and depth of the VOC-impacted groundwater varies based on location. The width
ranges from approximately 150 to 2,000 feet, the thickness ranges from approximately 9 to 50 feet, and

the depth ranges from approximately 2 to 90 feet bgs.

From Site 6A to the southeast, and along approximately 75 percent of the plume length, there is a silty
clay unit at a depth of approximately 50 to 60 feet bgs. Where present, most of the VOC-impacted
groundwater is found above this unit and the thickness of the VOC-impacted groundwater is
approximately 5 to 15 feet. Groundwater VOC concentrations within 5 to 10 vertical feet of VOC-
impacted groundwater are generally less than 10 pg/L. For the remaining length of the plume to the
Peconic River, the shallow silty clay unit ends and initially the VOC-impacted groundwater migrates
downward. The downward migration appears to result from a hydraulic balancing of groundwater above
and below the shallow silty clay unit. VOC-impacted groundwater in this downgradient area is
approximately 40 to 50 feet thick and present at a depth of 40 to 90 feet bgs. Another silty clay unit is

present at a depth of approximately 130 feet bgs in this area and VOC-impacted groundwater has not
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been detected at this depth or below the lower silty clay unit. Near the Peconic River, groundwater flows

upward and the VOC-impacted groundwater is generally found near the water table.

From Site 6A to the fence line, the width of the groundwater plume is approximately 150 to 200 feet.
Within this area, the concentration of VOCs is relatively constant (i.e., DCA concentrations of 2,100 pg/L
near Site 6A and 1,100 pg/L near the fence line). However, south of the fence line, the width of the plume
expands to approximately 2,000 feet. Groundwater mounding effects from Donahue Lake are suspected
to interact with groundwater flow south of the fence line. Based on potentiometric surface maps
developed using quarterly water level measurements, groundwater flow near Donahue Lake varies from
southeasterly under high precipitation rates to easterly, and even northeasterly under lower precipitation
rates. These effects from the groundwater mounding may also occur as far north as River Road. This
variation in groundwater flow directions may account for the apparent widening of the plume in the offsite

area.

Using the estimated thickness of VOC-impacted groundwater throughout the plume, the area of the
plume (118 acres), and the estimated porosity (0.25), the volume of VOC-impacted groundwater is
estimated to be 340 million gallons. The total mass of chlorinated VOCs in the Southern Area Plume is
estimated to be 375 pounds (see Appendix E). For the mass of chlorinated VOCs, approximately 25
percent (93 pounds) is located onsite (north of the fence line) and 75 percent (282 pounds) is located

offsite (south of the fence line).

Surface Water: Surface water samples are being collected along the Peconic River from Connecticut
Avenue to a location approximately 2,100 feet down river (Figure 2-6). Within this portion of the river is
the probable discharge point for VOC-impacted groundwater from the Southern Area. In 2010, two
additional wells were installed along the river (SA-PZ147 and SA-PZ148) and were used in combination
with two existing wells (SA-PZ124 and —PZ125) to provide representative concentrations of VOCs
discharging to the river. These wells are sampled during the biannual sampling events. Sample
concentrations of VOCs in the near-river wells and the surface water did not exceed New York State
Surface Water Quality Standards, USEPA National Recommended Water Quality Criteria, or Oak Ridge
National Laboratory (ORNL) surface water benchmarks, indicating that surface water is not being

adversely impacted by contaminated groundwater (Table 2-5).

In 2009, SCDHS collected 19 surface water samples and 19 samples referred to as “pore water” samples
along the same portion of the Peconic River. DCA was detected in one surface water samples at a
concentration of 1.3 ug/L. This detection occurred in a stagnant portion of the river, west of Connecticut
Avenue. DCA was detected in 11 “pore water” samples at a maximum concentration of 57 pg/L. This
maximum concentration slightly exceeds the ORNL surface water bench mark of 47 pg/L. The highest
pore water detections occurred in the area of SA-PZ124, in which DCA is detected in groundwater

samples on a regular basis.
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Sediment: Peconic River sediment samples, co-located with surface water sample locations, were
collected in July and September 2010 (Figure 2-6). Two VOCs (acetone and carbon disulfide) were
detected above ORNL sediment quality benchmarks (Table 2-5). These chemicals are present at low
concentrations (below applicable criteria) in the Southern Area plume. Acetone is a common lab
contaminant and a breakdown product (ketone) of acetic acid, a common natural organic compound.
Carbon disulfide is often found naturally in gases released to the surface over marshes and wetlands and

is found naturally in coastal areas. DCA has also been detected in sediments near SA-PZ124.

Conceptual Site Model (CSM) and Contaminant Fate and Transport

A CSM conveys what is known or suspected about contamination sources, release mechanisms, and the
transport and fate of those contaminants. It provides the basis for understanding contaminant fate and
transport issues and assessing potential remedial technologies at the site. The CSM for the Southern
Area is derived from available data and accepted principles of groundwater flow and contaminant
transport. Figure 2-5 presents an interpretive cross-section of the surficial aquifer through the VOC
plume showing the distribution of DCA. Figure 2-7 shows a three-dimensional interpretation of the site,

and Figure 2-8 provides potential exposure routes.

Based on the results of previous investigations and the accumulated chemical and physical data, the
former VOC-source area has been identified as Site 6A, with potential contribution from Site 10B (see
Section 2.2.1 for historical site practices). The primary mechanisms for VOC transport from the former

source area are believed to be as follows:

e Discharge and overland flow through drainage swale(s) originating at Sites 6A and 10B.

e Previous leaching of VOCs from residual soil contamination at Sites 6A and 10B to groundwater
following precipitation events. Note that the majority of the source area material was removed during
the 2008 to 2010 remedial actions (AGVIQ, 2009¢ and 2010).

e Downgradient migration of groundwater containing dissolved VOCs.

e Volatilization from groundwater and/or surface water.

Precipitation travels via sheet flow over the minimal concrete/asphalt paved areas and natural terrain in
the former source area to drainage swales that discharge to various ponds and wetlands, or is
evaporated or transpired into the air. Significant infiltration occurs throughout both the former source
areas and the distal plume areas. Water that does infiltrate to the soil moves by gravity downward
through the unsaturated soil. At some depth (generally on the order of 1 to 10 feet bgs near the source
area and 2 to 20 feet bgs throughout the Southern Area), the infiltrating water reaches the water table and

enters the shallow groundwater system.
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The water table and shallow water-bearing unit are located in a predominantly sandy material. A clay
aquitard is found at a depth of approximately 50 feet bgs throughout the onsite area and a portion of the
offsite area (see Section 2.2.2), and is an extensive barrier (approximately 25 feet thick) to vertical
groundwater flow. This aquitard thins out and ends northwest of the Peconic River. A deeper, 10-foot

thick silty clay unit occurs at 130 feet bgs across the study area.

The groundwater flow direction in the Southern Area is generally to the southeast. Under varying
precipitation events, the groundwater flow direction is also to the east and northeast near Donahue Lake.
The VOC transport migration pathway is in accordance with the predominant flow direction of

groundwater. Groundwater eventually discharges into the Peconic River.

Based on the site data, the rates of migration for TCA and DCA do not appear to be affected by
retardation in the aquifer (retardation coefficients are just over 1), but are affected by natural attenuation
mechanisms (degradation, advection-dispersion, dilution, etc.) prior to reaching the Peconic River. The
presence of dissolved-phase petroleum compounds at the former source areas (Site 6A) likely facilitated
the natural biodegradation of VOCs by acting as a carbon source for reductive dechlorination. However,
downgradient of the source area, residual petroleum compounds are absent, and biodegradation rates of
the VOCs decreased.

The current orientation of the plume, spatial variations in VOC concentrations and geochemistry,
decreasing concentrations in downgradient monitoring wells, and infrequent and low detections of VOCs
in the Peconic River sediments and surface water suggest the VOC plume may be relatively stable.
However, because of the presence of relatively high VOC concentrations between the fence line and the

Peconic River, potential migration of higher VOC concentrations to the River cannot be discounted.

Volatilization of VOCs is a prevalent transport mechanism. Chemicals in soil can migrate into ambient air
either as vapors or by adhering to particulate matter (dusts). Chemicals that have a significant volatility
are likely to volatilize from groundwater to the unsaturated soil zone, and potentially enter ambient air as
vapors. Studies have shown that the vapors can move either horizontally or vertically in the subsurface.
The vapors may also enter buildings through cracks in building foundations or walls. Upon entering
ambient air, the vapors are not expected to persist for long periods of time because their half-lives in the

atmosphere are typically measured in hours or a few days.

The vapor intrusion pathway is being investigated in the Southern Area, as there are limited occupied
buildings and structures. Buildings have been demolished in the former source area and removal actions
have decreased chlorinated VOC concentrations in the former source area and will subsequently
decrease concentrations in the distal plume. A soil vapor intrusion investigation will be completed in 2011
for the PRSC area (Tetra Tech, 2011b).

\inusnorfp1\Library\documents\CTO WEO8\CalvertonSouthermnAreaFs 2-21 CTO WEO8



SITE HISTORY AND CHARACTERIZATION

2.2.6 Summary of Risk

Human Health

A baseline human health risk assessment (HHRA) was completed for Site 6A during the 1995 RFI (HNUS
1995b) that evaluated exposure to contaminated soil and groundwater. Because Site 10B was not
identified until later, a baseline HHRA was not conducted for Site 10B. However, because the
contaminants detected at Site 10B were the same as detected at Site 6A, concentrations were similar to
or less than those detected at Site 6A, and the exposure scenarios were similar, the risks associated with
exposure to Site 10B contaminants would be similar to or less than those at Site 6A. The source area
remedial actions in 2008 to 2009 (Site 10B; AGVIQ, 2009c) and 2009 to 2010 (Site 6A; AGVIQ, 2010)
eliminated site risks associated with soils and reduced or eliminated a continuing source of groundwater

contamination.

The VOCs detected in the groundwater of the Southern Area plume are similar to those found in the
groundwater at Sites 6A, but concentrations are generally a factor of 5 to 10 less than used during the
baseline HHRA. For example, in 1994, the maximum total VOC concentration in Site 6A groundwater
was approximately 22,000 ug/L, and in 2010, the maximum total VOC in the Southern Area groundwater
was approximately 3,200 pg/L. The risks from exposure to the groundwater in the Southern Area plume
would be comparable to, but likely lower than, the risks from exposure to groundwater at Site 6A
calculated during the 1995 baseline HHRA (HNUS, 1995b). From the baseline HHRA, the following

conclusion were developed (Table 2-6):

e There is no unacceptable risk to current site workers.
e There is no unacceptable risks from exposure to soils.
e There are unacceptable carcinogenic and non-carcinogenic risk associated with residential exposure

to groundwater, due to both ingestion and inhalation of VOCs.

A qualitative risk assessment was conducted for the Southern Area plume using risk-based groundwater
and surface water quality values. Table 2-3 provides a comparison of maximum detected concentrations
in Southern Area groundwater to New York State MCLs (exceedances are shaded). Chemicals with
concentrations exceeding the MCLs are considered COCs for evaluation in the CMS. Table 2-5 provides

a comparison of surface water data to New York State surface water criteria, there were no exceedances.

Ecological Risk

No unacceptable ecological risks are identified with the Southern Area plume. Although the plume
discharges to the Peconic River, concentrations of site-related VOCs are attenuated prior to discharge

and then further diluted upon discharge. Surface water and sediment data are compared to ecological
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screening benchmarks in Table 2-5. There are no surface water exceedances. Two VOC concentrations
exceed ecological sediment values (acetone and carbon disulfide), but are not considered site-related.
The only potential concern for ecological receptors would occur if the higher concentrations of VOCs
identified in the Southern Area groundwater migrate without attenuation and enter the Peconic River.
Because of dilution and volatilization, this discharge would not adversely affect the surface water quality,

but short term, localized adverse impacts to the benthic community may result.

2.2.7 Chemicals of Concern (COCs)

The existing Southern Area Plume data was used to identify COCs that should be carried forward and
evaluated in the CMS. A chemical was selected as a COC if it exceeded the NYSDOH MCLs (see Table
2-3) or federal or State surface water criteria. The COCs to be evaluated in the CMS are summarized in
Table 2-7.

For soil vapor intrusion concerns, there are no current onsite structures located above or near VOC-
impacted groundwater, and as a result, this pathway is not complete. Several structures are located on
PRSC property that are near or above VOC-impacted groundwater. In 2011, a soil vapor intrusion
investigation was conducted for these structures and based on preliminary results adverse effects are not

anticipated. COCs for soil vapor intrusion would be same as for groundwater.
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3.0 REMEDIAL ACTION OBJECTIVES

This section describes the initial steps to develop alternatives for the remediation of groundwater in the

Southern Area, including the presentation of ARARs and the development of Remedial Action Objectives
(RAOQOSs).

3.1

NCP REQUIREMENTS

The NCP requires that the selected remedy meet the following objectives:

Each remedial action selected shall be protective of human health and the environment.

Onsite remedial actions that are selected must attain those ARARs that are identified at the time of
the ROD signature.

Each remedial action selected shall be cost-effective, provided that it first satisfies the threshold
criteria above. A remedy shall be cost-effective if its costs are proportional to its overall effectiveness.
Each remedial action shall use permanent solutions and alternative treatment technologies or

resource-recovery technology to the maximum extent practicable.

The statutory scope of CERCLA was amended by SARA to include the following general objectives for

remedial action at all CERCLA sites:

Remedial actions “...shall attain a degree of cleanup of hazardous substances, pollutants, and
contaminants released into the environment and of control of further releases at a minimum which
assures protection of human health and the environment”.

Remedial actions “...in which treatment that permanently and significantly reduces the volume,
toxicity, or mobility of the hazardous substances, pollutants, and contaminants is a principal element”
are preferred. If the treatment or recovery technologies selected are not a permanent solution, an
explanation must be published.

The least-favored remedial actions are those that include “off-site transport and disposal of hazardous
substances or contaminated materials without treatment where practicable treatment technologies
are available”.

The selected remedy must comply with or attain the level of any “standard, requirement, criteria, or
limitation under any federal environmental law or any promulgated standard, requirement, criteria, or
limitation under a state environmental or facility siting law that is more stringent than any Federal

standard, requirement, criteria, or limitation”.
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3.2 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS)

As required by Section 121 of CERCLA, remedial actions carried out under Section 104 or secured under
Section 106 by the President must attain the levels of standards of control for hazardous substances,
pollutants, or contaminants specified by the ARARs of federal and state environmental laws and state
facility-siting laws, unless waivers are obtained. Only promulgated federal and state laws and regulations
can be considered ARARSs. If the ARARs are neither applicable nor relevant and appropriate, the federal
lead agency’s remedial actions may be based on the “to be considered” (TBC) criteria or guidelines.
These distinctions are critical to understanding how the federal lead agency integrates environmental
requirements from other federal and state laws into its cleanup decision. The definitions of ARARs and
TBCs below are from the NCP (40CFR 300.5) and USEPA (USEPA, 1991).

e Applicable requirements are those cleanup standards, standards of control, and other substantive
environmental protection requirements, criteria, or limitations promulgated under federal or state law
that specifically address a hazardous substance, pollutant, contaminant, remedial action, location, or

other circumstance at a CERCLA site.

e Relevant and appropriate requirements are those cleanup standards, standards of control, and other
substantive environmental protection requirements, criteria, or limitations promulgated under federal
or state law that, while not “applicable,” address problems or situations sufficiently similar (relevant) to

those encountered at a CERCLA site, that their use is well-suited (appropriate) to the particular site.

e TBC information are non-promulgated criteria, advisories, guidance, and proposed standards that
have been issued by the federal or state government that are not legally binding and do not have the
status of potential ARARs. However, the TBC information may be useful for developing an interim
remedial action or for determining the necessary level of cleanup for the protection of human health
and/or the environment. Examples of TBC information include USEPA Drinking Water Health

Advisories, Reference Doses, and Cancer Slope Factors.

Another factor in determining which response or remedial requirements must be met is whether the
requirement is substantive or administrative. CERCLA response actions must meet substantive
requirements but not administrative requirements. Substantive requirements are those dealing directly
with actions or with conditions in the environment. Administrative requirements implement the
substantive requirements by prescribing procedures such as fees, permitting, and inspection that make

substantive requirements effective. This distinction applies to onsite actions only.
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3.2.1 Determination of ARARs and TBCs

Federal and New York State ARARs are summarized in Appendix D. The tables summarize the ARARSs
by classification (and TBC criteria as appropriate for each classification): chemical-specific, location-
specific, and action-specific (see below).

The remedial action alternatives developed in this CMS report were analyzed for compliance with federal
and New York State ARARs. The analyses involved identifying potential requirements for each of the
alternatives, evaluating their applicability or relevance, and determining if the alternative(s) can achieve
the ARARs. Results of that analysis are presented in Section 4.0. Any remedial action at the site must
meet standards as defined by the federal and state ARARs unless waived by the federal lead agency. If
the ARARs do not address a particular situation, remedial actions may be based on the TBC criteria or
guidelines as determined by the federal lead agency. TBCs are not enforceable unless and until

incorporated into the Record of Decision (ROD).

3.2.2 Chemical-Specific ARARs

Chemical-specific ARARs set health-based concentration limits or discharge limits in various
environmental media for specific hazardous substances, pollutants, or contaminants. Examples of
chemical-specific ARARs for the Southern Area are the New York State MCLs that are enforceable for
drinking water sources (sole source aquifer) and as an antidegradation / beneficial use standard and the
New York State Surface Water Quality Standards. Chemical-specific ARARs and TBCs for the Southern
Area are presented in Table D-1 in Appendix D.

The primary chemical-specific ARAR for establishing groundwater cleanup levels at the Southern Area is
the New York State MCLs. The New York State MCLs are equal to or are more conservative than federal
MCLs (Table 3-1).

3.2.3 Location-Specific ARARs

Location-specific ARARs are design requirements or activity restrictions that are based on the
geographical position of a site. Location-specific ARARs for the Southern Area are presented in Table D-
2 in Appendix D. A primary location-specific ARAR applicable to any of the Southern Area’s remedial
alternatives is the water classification of the Peconic River as Class C, affecting the corresponding

applicable chemical-specific ARAR for this surface water.

3.2.4 Action-Specific ARARs

Action-specific ARARs set performance, design, or other standards for particular activities in managing

hazardous substances or pollutants. Action-specific ARARs for the Southern Area are identified specific
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to each remedial alternative in the remaining tables of Appendix D. An example of a primary action-
specific ARAR is for underground injection control associated with the anaerobic EISB system or

groundwater extraction, treatment and discharge remedies.

3.3 REMEDIAL ACTION OBJECTIVES (RAOS)

The RAOs are statements that define the extent to which sites require cleanup to protect human health
and the environment and comply with ARARs. The RAOs reflect the COCs, exposure routes and
receptors, and acceptable chemical concentrations (or range of acceptable chemical concentrations) for

groundwater at the Southern Area. The RAOs for the Southern Area are as follows:

Groundwater

e Prevent human exposure to groundwater containing COCs above cleanup levels.
e Achieve suitability of groundwater for unlimited use (cleanup levels) within a reasonable timeframe.
e Prevent migration or discharge of COCs in groundwater to sediment and surface water at levels that

would cause unacceptable risks to human or ecological receptors.

Soil Vapor Intrusion Indoor Air

e Prevent unacceptable risks to human receptors from exposure to vapors resulting from subsurface
site-related COCs.

3.4 PERFORMANCE CRITERIA

Performance criteria are established in this section for purposes of evaluating remedial alternatives and
for use in the conceptual design and cost estimates. Performance criteria provide a basis for further
delineating the extent and volume of impacted media that require remediation and provide the design
performance of the remedial alternatives. The performance criteria described here represent the levels of
performance necessary to meet the RAOs. They also provide benchmarks for achieving compliance with
ARARs (or when applicable, complying with ARAR waiver criteria).

A monitoring program capable of demonstrating conformance with the performance criteria (as described

below and will be finalized in the ROD) would be an element of each remedial alternative.

3.4.1 Groundwater

The performance criteria for groundwater will be the PRGs, which are equal to New York State MCLs as

shown in Table 3-1. The PRGs will be finalized as cleanup levels in the ROD.
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3.4.2 Surface Water and Sediment

Under current conditions, there would be no adverse impacts to human health or ecological risks from
exposure to site-related contaminants in surface water or sediment in the Peconic River. Additionally,
there are no COC exceedances of the chemical-specific ARARs or TBCs for these media (Table 2-5).
Therefore, remedial alternatives directly addressing surface water and sediment were not necessary.
Remedial alternatives for groundwater will further reduce groundwater concentrations potentially
discharging to surface water and sediment. The cleanup levels for groundwater are more stringent than

New York State regulatory standards for surface water.

The human health performance criteria evaluated for surface water are the New York State Surface
Water Quality Standards (more stringent of the human health or aquatic values) and the Federal Ambient
Water Quality Criteria (AWQC) for Human Health Freshwater Ingestion of Organisms and Water (Clean
Water Act, Section 304[a]; USEPA, 2006). Ecological surface water performance criteria evaluated were
the ORNL surface water benchmarks (aquatic biota secondary chronic values and a TBC). These values
do not represent PRGs, but are conservatively established screening levels. Chemicals detected at less
than these values would not be expected to have any adverse affects on ecological receptors. Generally,
adverse impacts do not occur until ecological receptors are exposed to significantly higher concentrations

of these chemicals.

There are no chemical-specific ARARs for sediment concentrations. However, the performance criteria
for sediment were evaluated based on the following TBCs. For human health, the performance criteria
was evaluated by using the residential soil RSLs from the USEPA RSLs and then multiplied by a factor of
10 (a TBC). This factor results from reduced exposure to sediments compared to residential soil. The
ecological performance criteria for sediment were evaluated using ORNL sediment benchmarks (aquatic

biota secondary chronic values and a TBC), which is, a conservative established screening value.

3.4.3 Soil Vapor Intrusion - Indoor Air Quality

Potential soil vapor intrusion impacts on indoor air quality are addressed in this CMS for existing offsite
structures (PRSC) and potential new onsite structures. In February 2011, a soil vapor intrusion
investigation was conducted at the PRSC. Based on preliminary results, adverse impacts to potential
receptors via this pathway are not anticipated. Because of the presence of wetlands and pine barrens,
new structures throughout much of the onsite and all of the offsite Southern Area plume is unlikely.
Currently, there are no buildings currently onsite or being planned for construction by the Navy or the
Town of Riverhead that may be impacted by Southern Area Soil Vapor Intrusion issues. In the future
buildings may be constructed in the area of shallow VOC-impacted groundwater contamination and soil

vapor intrusion may become a concern.

\\nusnorfpl\Library\documents\CTO WEO08\CalvertonSouthernAreaFS 3-5 CTO WEO08



REMEDIAL ACTION OBJECTIVES

3.5 GROUNDWATER PRG ATTAINMENT AREA

Current site conditions are summarized in Section 2.2.5. This section narrows the description of
contamination to those media and areas that will be addressed by the remedial alternatives to achieve
RAOs and comply with ARARSs.

The Attainment Area is defined as the area over which RAOs, and therefore, the PRGs, are to be met for
groundwater. The Attainment Area is not necessarily the area of remediation depending on the

effectiveness, implementability, cost, and net benefit for a particular alternative.

The Attainment Area was determined based on the former source area locations and spatial grouping of
PRG exceedances for each of the CMS COCs. For the Southern Area, the Attainment Area corresponds
to the 5 pg/L isconcentration contour for DCA shown on Figure 2-1. The Attainment Area measures
approximately 118 acres. Although contamination is currently understood as stratified in the aquifer, the
Attainment Area applies to the entire saturated thickness of the surficial aquifer. The estimated volume of
VOC-impacted groundwater is approximately 340 million gallons. Considering the estimated groundwater
velocity of 180 to 640 feet per year, the estimated groundwater traveling through the Attainment Area

from Site 6A to the Peconic River (approximately 6,400 feet) is estimated at approximately 16 to 20 years.
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This section provides the identification of general response actions (GRAs) and the initial identification

and screening of potential technologies.
4.1 GENERAL RESPONSE ACTIONS (GRAS)

The GRAs describe the broad range of actions that will satisfy the RAOs at the site. The GRAs for
groundwater may include no action, institutional controls, containment, groundwater extraction
/treatment/discharge, insitu treatment, or combination of these GRAs. Consideration of the No Action
GRA is required by CERCLA.

With the exception of the No Action alternative, each GRA can be achieved through the implementation of

site-specific remedial technologies. In this context, the following definitions apply:

o Remedial technologies are defined as the general categories of remedies under a GRA. For

example, in situ chemical treatment is one of the remedial technologies under the GRA of treatment.

e Process options are specific categories of remedies within each remedial technology. The process
options are used to implement each remedial technology. For example, the chemical treatment
remedial technology could be implemented using one of several types of treatment options, such as

in situ chemical oxidation or chemical reduction.

The Remediation Technologies Screening Matrix and Reference Guide, Version 4.0, was used as a

reference for several of the remedial technologies and process options (FRTR, 2007).

Table 4-1 lists the GRAs for groundwater contamination and their effectiveness for meeting the RAOs.
Tables 4-2a and 4-2b identify potentially applicable technologies and process options for addressing
COC-contaminated groundwater at the Southern Area. Representative process options were selected to
simplify the development and evaluation of alternatives. The technologies and process options retained
following a primary (Table 4-2a) and secondary (Table 4-2b) screening for effectiveness, implementability,
and cost are combined into remedial alternatives and evaluated in Section 5. In Section 6, a comparative
analysis of alternatives is conducted.

Several technologies were excluded from further consideration because of impracticality, site conditions,
or COC characteristics.® The specific process option used to implement a remedial action may not be

® The municipal water supply process option was rejected because it is being implemented via an NTCRA by the Navy in 2011 for
the PRSC and vicinity. Therefore, it is not evaluated in this FS.
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selected until the remedial design phase has been completed. Selection of a representative process
option does not preclude the application of other similar process options that are potentially applicable for

the site.

4.2 SUSTAINABILITY

Executive Order 13423, Strengthening Federal Environmental, Energy, and Transportation Management,
requires Federal agencies to implement sustainable practices. Sustainability is a process focused on
energy conservation, reduction of green house gases, waste minimization, and re-use and recycling of
materials. However, a more comprehensive view of sustainable remediation considers stakeholders input
and concerns, optimizing the use of land to benefit society, and focusing on developing remedies that
provide the best net sustainability benefit. These considerations are not NCP requirements for remedial

alternatives, but may be considered during the technology and alternative selection process.

4.2.1 Green Remediation

Green remediation results in effective cleanups minimizing the environmental and energy footprints of site
remediation and revitalization. Sustainable practices emphasize the need to more closely evaluate core
elements of a cleanup project, compare the site-specific value of conservation benefits gained by different
strategies of green remediation, and weigh the environmental trade-offs of potential strategies. Green

remediation addresses the following six core elements (USEPA, 2008a):

e Energy requirements of the treatment system

e Air emissions

e Water requirements and impacts on water resources
e Land and ecosystem impacts

e Material consumption and waste generation

e Long-term stewardship actions

4.2.2 Beyond Green Remediation

In addition to the core elements addressed by green remediation, and expanding on long-term

stewardship, the following can also be considered:

e Integrating Stakeholders (e.g., regulators, nongovernmental organizations, neighbors) into the
decision-making process, especially in considering the impact of the remedy on the local community
e Land Revitalization and Re-Use

o Lifecycle Analysis (which includes elements of Net Environmental Benefit Analysis [NEBA])
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Net impact analyses (e.g., a NEBA® or carbon footprint calculations) can be conducted to aid in the
selection of a remedy that provides the best net environmental and sustainable benefit. The energy
consumption and carbon footprint of the remedial implementation (obtaining raw materials and
manufacturing, transportation of materials and travel, implementation emissions, etc.) were quantified in

this CMS (see below), but a NEBA was not conducted for the Southern Area.

4.2.3 Lifecycle Analysis

Lifecycle analyses were performed using the Navy's SiteWise tool for developed alternatives in
Section 6.2.

4.3 SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS FOR GROUNDWATER

Results of the initial technology screening process are presented in Tables 4-2a and 4-2b. A brief
discussion of two alternatives that are not considered technologies, No Action and LUCs, is provided

below.
4.3.1 No Action

No Action means no remedial actions or process options are implemented. No attempt is made to satisfy
the RAOs. The No Action alternative is evaluated to determine the risks to human health and the
environment if no additional actions were taken, and is the baseline against which other
options/alternatives are compared. Therefore, No Action is retained as a possible response action. The
retention of the No Action alternative satisfies CERCLA requirements, but will not mitigate risk from the

contaminated groundwater.

4.3.2 Land Use Controls (LUCs)

LUCs are used to restrict access to or the use of land (or underlying aquifer resources). LUCs relevant to
the Southern Area would limit human exposure to contaminated groundwater (and potential indoor air
vapor). In addition to being a stand-alone remedy, LUCs are applicable for any remedy where
contaminated groundwater is left in place or during the treatment phase of the selected remedy until
cleanup levels are met. Implementation of these process options alone would not necessarily attain the
RAOs.

Administrative control options include groundwater use restrictions and other restrictions on land use.

Groundwater use restrictions would prohibit groundwater use in areas where VOC concentrations exceed

® http://www.esd.ornl.gov/programs/ecorisk/net_environmental.html (Oak Ridge National Laboratory [ORNL], 2008).

\\nusnorfpl\Library\documents\CTO WEO08\CalvertonSouthernAreaFS 4-3 CTO WEO08



IDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLOGIES

cleanup levels. While the Navy could internally restrict and control onsite groundwater use, the Navy may

not be able to control offsite property effectively.

The effectiveness of LUCs to limit exposure to COCs in groundwater depends on successful
implementation and long-term program maintenance. LUCs are retained as a stand-alone remedy and
for use with other remedial alternatives as necessary to maintain protectiveness and effectiveness of the
remedial alternative. LUCs are developed further in Section 5.2.2. In addition, potential future soil vapor

intrusion issues will be addressed indirectly by the selected groundwater alternative.

4.3.3 Summary of Retained Technologies

The remedial technologies were evaluated using a screening process for applicability to the Southern
Area. Table 4-3 presents a summary of the retained remedial technology type and process options after
the primary and secondary screening processes. These will be developed into alternatives and
discussed in Section 5.0.
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5.0 DEVELOPMENT AND EVALUATION OF CORRECTIVE MEASURES

This section presents a development and description of remedial alternatives developed for management
or treatment of COCs in the surficial aquifer groundwater in the Southern Area. In addition, the
alternatives are evaluated using the RCRA guidance and the additional criteria as identified under
CERCLA. The corrective measures alternatives are developed by assembling remedial technologies and
representative process options after the initial screening process (Section 4.0) and consider the nature of
the COCs, concentrations, and site hydrogeologic conditions. These alternatives are not intended to
represent final remedial alternatives, but are assembled to evaluate interactions between components.
During the remedy selection process, individual components can be selected as part of the final remedy.
Table 5-1 provides additional details on the analysis factors and considerations during the analysis of

each alternative.

5.1 EVALUATION CRITERIA

Criterion 1—Overall Protection of Human Health and the Environment

This threshold evaluation criterion describes how each alternative provides and maintains adequate
protection of human health and the environment. Alternatives are assessed to determine whether they
can adequately protect human health and the environment from unacceptable risks posed by VOCs
present at the site, in both the short and long-term. This criterion is also used to evaluate how risks would
be eliminated, reduced, or controlled through treatment, engineering, institutional controls, or other
remedial activities. The considerations evaluated during the analysis of each alternative for overall

protection of human health and the environment are presented in Table 5-1.

Criterion 2 — Media Cleanup Standards

This criterion identifies whether the PRGs would be obtained and provides estimates for the time to
achieve the PRGs. This criterion also evaluates steps that would be taken to control risks until the PRGs

are obtained.

Criterion 3 — Source Control

This criterion provides a discussion of measures that would be taken to control or eliminate continuing

sources of contamination and steps that would be taken to control migration.

Criterion 4 — Waste Management Standards

This criterion identifies wastes that would be generated during the implementation of alternatives.
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Other NCP Factors

Other factors, including Compliance with ARARS, Long-Term Reliability and Effectiveness, Reduction in
Toxicity, Mobility, and Volume, Short-Term Effectiveness, Implementability, and Cost are presented in this
CMS to comply with CERCLA Feasibility Study guidance. Two additional criteria - State and Community
Acceptance will be considered in the ROD based on comments received during review of the draft CMS,

Statement of Basis, and the Proposed Remedial Action Plan.

Compliance with ARARs

This threshold evaluation criterion is used to determine if each alternative would comply with Federal and
State ARARs. Other information, such as advisories, criteria, or guidance, is considered where
appropriate during the ARARs analysis. The considerations evaluated during the analysis of the ARARs
applicable to each alternative are presented in Table 5-1. Potential action-, location-, and chemical-
specific ARARSs for the alternatives presented in this CMS are identified in Appendix D and summarized in
Section 3.2.

Long-term Effectiveness and Permanence

This primary balancing evaluation criterion addresses the long-term effectiveness and permanence of
maintaining the protection of human health and the environment after implementing the remedial action
imposed by the alternative. The primary components of this criterion are the magnitude of residual risk
remaining at the site after remedial objectives have been met, and the extent and effectiveness of
controls that might be required to manage the risk posed by treatment residuals and/or untreated wastes.
The considerations evaluated during the analysis of each alternative for long-term effectiveness and

permanence are presented in Table 5-1.

Reduction of Toxicity, Mobility, or Volume through Treatment

This primary balancing evaluation criterion addresses the anticipated performance of the alternative’s
treatment technologies in permanently and significantly reducing toxicity, mobility, and/or volume of
hazardous materials at the site. The NCP prefers remedial actions where treatment is used to reduce the
principal threats at a site through destruction of toxic contaminants, irreversible reduction in contaminant
mobility, or reduction of total volume of contaminated media. The considerations evaluated during the
analysis of each alternative for reduction of toxicity, mobility, or volume of contaminants present at a

given site are presented in Table 5-1.
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Short-term Effectiveness

This primary balancing evaluation criterion considers the effect of each alternative on the protection of
human health and the environment during the construction and implementation process. The short-term
effectiveness evaluation only addresses protection prior to meeting the RAO. The considerations

evaluated during the analysis of each alternative for short-term effectiveness are presented in Table 5-1.

Implementability

This primary balancing criterion evaluates the technical feasibility and administrative feasibility (i.e., the
ease or difficulty) of implementing each alternative and the availability of required services and materials
during its implementation. Considerations evaluated during the analysis of each alternative for
implementability are presented in Table 5-1.

Cost

This primary balancing criterion evaluates the cost of implementing each alternative. The cost of an
alternative encompasses all engineering, construction, and long-term future (e.g., O&M) costs incurred
over the life of the project. The cost of each alternative is to be developed with an expected accuracy
range of minus 30 to plus 50 percent (USEPA, 1988).

These estimates were based on similar project experience, industry knowledge, and cost estimating
references, as well as information provided by vendors, subcontractors, and regulators. However, these
cost estimates were used to compare the alternatives. The costs of the remedial alternatives are
compared using the estimated present value (PV) of the capital and long-term costs (e.g., O&M) of the
alternative in current year (2011) dollars. The PV allows costs for remedial alternatives to be compared

by discounting all costs to the year that the alternative is implemented.

State Acceptance

This modifying criteria addresses the acceptability of the remedial alternatives to the state regulatory
agencies. NYSDEC will review this CMS and provide comments and input as appropriate for
incorporation into the final CMS.

Community Acceptance

This modifying criteria addresses the acceptability of the remedial alternatives to the community. As with
regulatory acceptance, community concerns will be used to evaluate each remedy in this CMS.

Consistent with RCRA and the NCP, public comments will be solicited on the selected alternative
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presented in the Proposed Remedial Action Plan and Statement of Basis. Comments will be addressed

in the ROD and Permit Modification, and will be considered in the selection of the remedy.

The remedial alternatives developed and discussed in this section are as follows:

e Alternative 1—No Further Action

e Alternative 2—Land Use Controls

e Alternative 3—Monitored Natural Attenuation and Land Use Controls

e Alternative 4—Air Sparge, Monitored Natural Attenuation, and Land Use Controls

e Alternative 5—Anaerobic Enhanced In Situ Biodegradation (EISB), Monitored Natural Attenuation,
and Land Use Controls

e Alternative 6—Anaerobic Enhanced In Situ Biodegradation (EISB), Air Sparge, Monitored Natural
Attenuation, and Land Use Controls

e Alternative 7—Groundwater Extraction, Treatment, and Infiltration Gallery, Monitored Natural

Attenuation, and Land Use Controls

5.2 DEVELOPMENT AND EVALUATION OF REMEDIAL ALTERNATIVES FOR GROUNDWATER

5.2.1 Alternative 1—No Action

Development

The No Action alternative is required under CERCLA to be evaluated as a baseline for other alternatives.

Description

The No Action alternative does not include institutional controls or remedial activities to minimize risk to
public health or the environment. Additionally, the No Action alternative does not include monitoring the

contaminant plume in groundwater or five-year reviews.

Detailed Analysis of Alternatives

Detailed analysis of Alternative 1 is discussed below.

Overall Protection of Human Health and the Environment: Alternative 1 would not be protective of
human health or the environment since no action is being taken to reduce site contamination or exposure
routes. Over time, the VOC concentrations in groundwater would decrease through degradation, dilution,
and flushing. However, in the short-term VOC-impacted groundwater could be extracted for private or

public potable water use. There would be no notice or other actions in place to preclude this scenario.
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Under the current conditions, adverse impacts to ecological receptors are not anticipated. In the future,
higher concentration VOC-impacted groundwater can migrate and discharge to the Peconic River. Based
on the concentration of VOCs in groundwater onsite, localized adverse impacts to ecological receptors
(macroinvertebrates) may result if the VOCs migrate without attenuation. Because the site-related VOCs
do not bioaccumulate or biomagnify, adverse impacts to upper food chain receptors would not be

anticipated.

In addition, even though the VOC-impacted groundwater is mostly stratified at ten or more feet below the
water table, there is still a possibility that VOCs can enter the soil vapor. In the future, if residential or
commercial structures are constructed in the area of the VOC-impacted groundwater, human health can
be affected through soil vapor intrusion. Monitoring or notices would not be in place to evaluate or

mitigate potential exposures.

Media Cleanup Standards: Alternative 1 would not achieve the PRGs, which were established to be

protective of human health and the environment.

Source Control: Alternative 1 would not address source control.

Waste Management Standards: There are no actions to be implemented under this alternative,

therefore no wastes would be generated.

Compliance with ARARs: Alternative 1 would not comply with the chemical-specific ARAR - MCLs in
site groundwater (10NYCRRS5, Subpart 5-1.51 to 5-1.52) for the sole source aquifer in Suffolk County,

New York. There are no action- or location-specific ARARs.

Long-Term Effectiveness and Permanence: Alternative 1 would not be effective in the long term.
VOC-impacted groundwater could be extracted and used as a potable water supply in the future.
Residual VOC concentrations in groundwater exceed PRGs and therefore result in excessive risk to
human health. In addition, potential soil vapor intrusion into future planned structures could result in
adverse affects to occupants. There would be no controls in place to monitor any potential effects to

human health or the environment.

Based on current estimates, the migration of VOC-impacted groundwater to the River is not expected to
have an adverse effect on ecological receptors or current recreational users. However, there would be no
monitoring conducted to confirm these estimates. Higher concentration VOC-impacted groundwater can
migrate and discharge to the Peconic River and localized adverse impacts to ecological receptors

(macroinvertebrates) may result.

Reduction of Toxicity, Mobility, or Volume through Treatment: There would be no reduction of

toxicity, mobility, or volume through treatment under this alternative. The VOCs in groundwater would
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degrade through natural insitu biological activities, or once in surface water (Peconic River or tributaries),

the VOCs would volatilize and be subjected to photodegradation in the atmosphere.

Short-Term Effectiveness: There would be no risk to human health or the community during
implementation of this alternative. Although no actions are being taken to accelerate cleanup of the
aquifer, the RAOs would ultimately be achieved, although the timing of this compliance would be
uncertain. Current estimates indicate that with the source area removed, the RAOs would be achieved in
the aquifer between 10 years (assuming effective natural attenuation via biodegradation) and 40 years
assuming simple flushing of the VOC-impacted groundwater into the Peconic River. The estimated

geometric mean time for achieving the RAOs is 20 years.

Implementability: Because no actions are being conducted, this alterative would be technically easy to

implement.

Cost: There are no costs associated with Alternative 1.

5.2.2 Alternative 2—Land Use Controls

Development

LUCs are evaluated in this CMS both as a stand-alone alternative (Alternative 2) and as a part of
Alternatives 3 through 7. The objectives, implementation, and maintenance activities associated with the
LUCs apply to each action alternative until cleanup levels are met. LUCs would be implemented at the
Southern Area to (1) control human contact with VOC-impacted groundwater and (2) require monitoring
and/or mitigation to address the potential for soil vapor intrusion issues. The extent of the LUCs would
correspond to the limits of the Attainment Area until cleanup levels are met (the LUC boundary will
change as portions of the plume meet cleanup levels). The LUCs would be implemented and maintained

by the Navy until the VOCs meet the cleanup goals.

Description

The following supplemental measures would be implemented:

o |dentify groundwater use restrictions in the ROD.

e Define LUCs in property transfer documents to identify the areal extent of VOC-impacted
groundwater and identify monitoring and/or construction requirements to address soil vapor issues.

e Conduct annual site inspections to ensure that groundwater use restrictions are maintained and
identify buildings that may be affected by potential soil vapor intrusion issues.

e Review the integrity and effectiveness of the LUCs during the 5-Year Reviews.
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Detailed Analysis of Alternatives

Detailed analysis of Alternative 2 is discussed below.

Overall Protection of Human Health and the Environment: Alternative 2 would be partially protective
of human health and the environment. Over time, the VOC concentrations in groundwater would
decrease through degradation, dilution, and flushing. LUCs would be used to provide notice and restrict
use of VOC-impacted groundwater for potable water applications until cleanup goals are met. Annual
inspections would be conducted to determine if new water supply wells are present and use of the water

(e.g., potable or irrigation).

LUCs would also be used to provide notice of VOC-impacted groundwater and identify the need for
monitoring of soil vapor and/or mitigation of new structures to protect human health. Annual inspections

would be conducted to identify new existing structures that may be impacted by soil vapor intrusion.

Under the current conditions, adverse impacts to ecological receptors are not anticipated. In the future,
higher concentration VOC-impacted groundwater can migrate and discharge to the Peconic River and
localized adverse impacts to ecological receptors (macroinvertebrates) may result. Because the site-
related VOCs do not bioaccumulate or biomagnify, adverse impacts to upper food chain receptors would

not be anticipated.

Media Cleanup Standards: Alternative 2 would not achieve the PRGs, which were established to be

protective of human health and the environment.

Source Control: Alternative 2 would not involve additional source control.

Waste Management Standards: There are no actions to be implemented under this alternative that

would involve contaminated media, therefore no wastes would be generated.

Compliance with ARARs: Alternative 2 would not comply with New York State groundwater quality
classification (GA) (BNYCRR 701.15) and associated MCLs (LONYCRRS5, Subpart 5-1.51 to 5-1.52) for

the sole source aquifer in Suffolk County, New York.

Long-Term Effectiveness and Permanence: Alternative 2 would be partially effective in the long term.
LUCs would be used to restrict groundwater extraction for potable water use and provide notice of the
need for monitoring and/or mitigation of potential soil vapor intrusion issues. These controls would be
effective on Navy-controlled property, but would be less reliable off site where the Navy does not have
direct control. Groundwater is shallow and can be accessed via manual or mechanical well installation

techniques.
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The Navy is planning on transferring its property to the Town of Riverhead for economic redevelopment
and the transfer documents restrict groundwater use and identify areas of residual contamination. Once
the property is no longer under Navy control, groundwater monitoring and annual inspections would
identify potential wells that could result in adverse impacts to human health.

Based on current estimates, the migration of VOC-impacted groundwater to the River is not expected to
have an adverse effect on ecological receptors or current recreational users. However, there would be no
monitoring conducted to confirm these estimates. Higher concentration VOC-impacted groundwater can
migrate and discharge to the Peconic River and localized adverse impacts to ecological receptors

(macroinvertebrates) may result.

Reduction of Toxicity, Mobility, or Volume through Treatment: There would be no reduction of
toxicity, mobility, or volume through treatment under this alternative. The VOCs in groundwater would
degrade through natural insitu biological activities, or once in surface water (Peconic River or tributaries),

the VOCs would volatilize and be subjected to photodegradation in the atmosphere.

Short-Term Effectiveness: Because activities are limited to administrative actions, there would be no
risk to human health or the community during implementation of this alternative. Although no actions are
being taken to accelerate cleanup of the aquifer, the Remedial Action Objections would ultimately be
achieved, although the timing of this compliance would be uncertain. Current estimates indicate that with
the source area removed, the RAOs would be achieved in the aquifer between 10 years (assuming
effective natural attenuation via biodegradation) and 40 years assuming simple flushing of the VOC-

impacted groundwater into the Peconic River, with a geometric mean estimate of 20 years.

Implementability: LUCs are technically feasible and could be implemented within one year after the
signing of the ROD. The onsite LUCs would be implemented by the Navy in consultation with the Town
of Riverhead. The offsite LUCs would require access agreements, cooperation, and coordination with

Suffolk County and the PRSC. Services and materials are readily available to implement this remedy.

Cost: The estimated cost associated with Alternative 2 is as follows.

Capital Cost: $8,000

O&M: $14,000 every five years (Five-Year Review)
$7,000 annual (LUC)

Present Value (PV): $207,000 (20 years)
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5.2.3 Alternative 3—Monitored Natural Attenuation and Land Use Controls

Development

MNA and LUCs are included in this alternative as a stand-alone remedial action, but are also a
component of Alternatives 4 through 7. Natural attenuation is the remedial process for this remedy, and
MNA is the implementation of that remedy in conjunction with groundwater performance monitoring (e.g.,
monitoring the decrease of COC concentrations over time). USEPA objectives for performance
monitoring of an MNA remedy are summarized below and evaluated in Table 5-2 (USEPA 1999b and
2004).

1. Demonstrate that natural attenuation is occurring according to expectations.

2. Detect changes in environmental conditions (e.g., hydrogeologic, geochemical, microbiological, or
other changes) that may reduce the efficacy of any of the natural attenuation processes.

3. ldentify any potentially toxic and/or mobile transformation products.

4. Verify that the plume is not expanding downgradient, laterally or vertically.

5. Verify no unacceptable impact to downgradient receptors.

6. Detect new releases of contaminants to the environment that could impact the effectiveness of

the natural attenuation remedy.
Demonstrate the efficacy of institutional controls put in place to protect potential receptors.

Verify attainment of remediation objectives.

These performance monitoring objectives will be evaluated on an annual basis. USEPA considers MNA
to be a means of achieving remediation objectives for specific, well-documented sites where its use

meets the applicable statutory and regulatory requirements.

MNA and LUCs are considered and evaluated within this CMS as a remedy in itself, and also as a viable
component of one or more treatment-based remedial alternatives. Source control and long-term
performance monitoring are fundamental components of any MNA remedy (USEPA, 1999b). The source
control action (2008 to 2010) remedial actions are complete. The use of MNA differs from the No Action

alternative because performance monitoring continues until the RAOs are achieved.

Natural attenuation is the name given to the combination of natural processes occurring at a site that
result in a decrease in concentration of a COC with time or distance from a source. Natural attenuation
mechanisms are classified as either destructive or nondestructive. Destructive mechanisms remove the
parent compound from the environment by breaking it down into one or more simpler compounds.
Nondestructive mechanisms transfer the parent compound from one environmental medium into another,

or spread the parent compound over a greater volume of the same environmental medium. The most
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common destructive natural attenuation mechanism is biodegradation. Nondestructive mechanisms include

dilution, dispersion, advection, sorption, and volatilization.

Anaerobic biodegradation of higher-chlorinated aliphatic compounds generally proceeds in reducing,
oxygen-deficient environments (USEPA, 1999b). Compounds such as TCA will not be readily
biodegraded under aerobic conditions, whereas less chlorinated compounds such as chloroethane will

biodegrade under aerobic conditions.

The presence of DCA, DCE, and chloroethane, the daughter products of TCA degradation, along with
oxygen-deficient conditions and a negative ORP provide evidence that natural attenuation processes
have been degrading the VOCs in groundwater. These conditions are more favorable in onsite and near
site groundwater, but are less favorable in portions of the offsite plume. Petroleum compounds from the
former source area commingled with the VOCs in the onsite portion of the Southern Area have likely
facilitated biodegradation of the VOCs in this area. These petroleum compounds are largely absent in

further downgradient groundwater.

Description

MNA consists of the installation of monitoring wells and groundwater sampling and analysis needed to
monitor plume migration and degradation. The majority of the network needed to implement this
alternative is currently in place, and additional investigation and well installation are planned for 2011. In
addition, the US Navy is currently conducting annual groundwater sampling events (two events are being

conducted in 2011) and biannual surface water and sediment sampling events.

For this alternative, approximately 10 new monitoring wells would be installed and sampled along with 40
existing monitoring wells. Unneeded monitoring wells and piezometers at the site would be abandoned.
The groundwater sampling frequency would be every nine months for the first three years (to provide
seasonal variation) and then annually for an additional 17 years (20 years total). Groundwater from each

well will be analyzed for VOCs and other MNA parameters (see Appendix F).

Additional elements of Alternative 3 include LUCs for groundwater use restrictions and notification and
monitoring/mitigation requirements for new building construction to address soil vapor intrusion issues,
annual inspections and five-year reviews, including the potential need to implement a more aggressive

contingent remedy.

Detailed Analysis of Alternatives

Detailed analysis of Alternative 3 is discussed below.
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Overall Protection of Human Health and the Environment: Alternative 3 is expected to be mostly
protective of human health and the environment. Over time, VOC concentrations in groundwater would
decrease through degradation, dilution, and flushing. LUCs would be used to provide notice and restrict
use of VOC-impacted groundwater for potable water applications until cleanup goals are met. Annual
inspections would be conducted to determine if new water supply wells are present and use of the water

(e.g., potable or irrigation).

LUCs would also be used to provide notice of VOC-impacted groundwater and identify the need for
monitoring of soil vapor and/or mitigation of new structures to protect human health. Annual inspections

would be conducted to identify new existing structures that may be impacted by soil vapor intrusion.

Under the current conditions, adverse impacts to ecological receptors are not anticipated. In the future,
higher concentration VOC-impacted groundwater can migrate and discharge to the Peconic River and
localized adverse impacts to ecological receptors (macroinvertebrates) may result. Monitoring of
groundwater, surface water, and sediments would be conducted to identify the migration and degradation
of the VOC-impacted groundwater and determine the need for additional action. Because the site-related
VOCs do not bioaccumulate or biomagnify, adverse impacts to upper food chain receptors would not be

anticipated.

Media Cleanup Standards: In the short term, Alternative 3 would not achieve the PRGs, which were
established to be protective of human health and the environment. In the long term, attenuation of VOCs
would occur and migration of VOC-impacted groundwater would be monitored. Monitoring would be used
to identify areas that would require LUCs to provide notice and restrict activities (e.g., potable
groundwater use and building construction criteria to address soil vapor intrusion) and identify potential

migration of VOC-impacted groundwater that could adversely affect ecological receptors.
Source Control: Alternative 3 would not involve additional source control.

Waste Management Standards: During well installation and groundwater sampling, wastes would be
generated. These materials would be containerized, characterized, and disposed offsite. Based on
recent investigation-derived waste (IDW) management activity, none of these materials would be

classified as RCRA hazardous wastes.

Compliance with ARARs: In the short term, Alternative 3 would not comply with New York State
groundwater quality classification (GA) (BNYCRR 701.15) and associated MCLs (10NYCRRS5, Subpart 5-
1.51 to 5-1.52) for the sole source aquifer in Suffolk County, New York. During this time, monitoring
would be used to identify areas of residual VOC-impacted groundwater, LUCs would be implemented,
and annual inspections would be conducted to identify potential groundwater extraction wells for potable

water use and/or installation of structures that may be subjected to soil vapor intrusion concerns. If
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required, mitigation measures such as the need for well abandonment and sub slab depressurization

units would be identified. In the long term, Alternative 3 would achieve ARARS.

During implementation of this alternative, several location- and action-specific ARARs would be triggered.
Some monitoring wells would be installed near or in wetlands and similarly groundwater sampling would
be conducted in these same areas. Wetland- and surface water-type ARARs consisting of the New York
Freshwater Wetlands Act (6 NYCRR 662 to 664), New York Wild, Scenic, and Recreational Rivers
System Act (BNYCRR 666), and New York Endangered and Threatened Species of Fish and Wildlife;
Species of Special Concern (6 NYCRR 182) would be triggered. These ARARs regulate activities
conducted in wetlands and surface water bodies that are present within the Southern Area groundwater
plume. These ARARs would be achieved through consultation with associated regulatory organizations
to minimize short term impacts to sensitive areas and ecological receptors and eliminate long-term

impacts.
Action-specific ARARs are limited to management of IDW (6 NYCRR 372.2 and 373.1-1).

Long-Term Effectiveness and Permanence: Alternative 3 would be effective in the long term. LUCs
would be used to restrict groundwater extraction for potable water use and provide notice of the need for
monitoring and/or mitigation of potential soil vapor intrusion issues. These controls would be effective on
Navy-controlled property, but would be less reliable off site where the Navy does not have direct control.
Groundwater is shallow and can be accessed via manual or mechanical well installation techniques.
Groundwater monitoring and annual inspections would be conducted to identify potential water supply

wells or structures that may be impacted by soil vapor intrusion.

The Navy is planning on transferring its property to the Town of Riverhead for economic redevelopment
and the transfer documents restrict groundwater use and identify areas of residual contamination. Once
the property is no longer under Navy control, groundwater monitoring and annual inspections would be

conducted to identify potential wells that could result in adverse impacts to human health.

Based on current estimates, the migration of VOC-impacted groundwater to the River is not expected to
have an adverse effect on ecological receptors or current recreational users. Monitoring would be
conducted to evaluate migration and potential impacts to the River (including macroinvertebrates) and

identify the need for additional action.

Reduction of Toxicity, Mobility, or Volume through Treatment: There would be no reduction of
toxicity, mobility, or volume through treatment under this alternative. The VOCs in groundwater would
degrade through natural insitu biological activities, or once in surface water (Peconic River or tributaries),

the VOCs would volatilize and be subjected to photodegradation in the atmosphere. Non-hazardous soil
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and groundwater purge water wastes would be generated during implementation of this remedy.

Facilities are readily available to transport and dispose of these materials.

Short-Term Effectiveness: Because activities are limited to administrative actions, simple monitoring
well construction, and groundwater monitoring activities, there would be no risk to human health or the
community during implementation of this alternative. Although no actions are being taken to accelerate
cleanup of the aquifer, the RAOs would ultimately be achieved, although the timing of this compliance
would be uncertain. Current estimates indicate that with the source area removed, the RAOs would be
achieved in the aquifer between 10 years (assuming effective natural attenuation via biodegradation) and
40 years assuming simple flushing of the VOC-impacted groundwater into the Peconic River, with a

geometric mean estimate of 20 years.

Implementability: LUCs and MNA are technically feasible and could be implemented within two years
after signing of the ROD. The onsite LUCs and monitoring would be implemented by the Navy in
consultation with the Town of Riverhead. The offsite LUCs and monitoring would require access
agreements, cooperation, and coordination with Suffolk County and the PRSC. These agreements have
been obtained in the past and long-term agreements should be obtainable. Services and materials are

readily available to implement this remedy.
Cost: The estimated cost associated with Alternative 3 is as follows.

Capital Cost: $314,000

O&M: $106,000 per event, 21 events over 20 years (Monitoring)
$14,000 every five years (Five-Year Review)
$7,000 per year (LUC)

PV: $2,400,000 (20 years)

The capital cost is for planning documents and monitoring well installation. In addition to monitoring,
Five-Year Reviews, and LUCs, well maintenance (re-development or replacement) and well

abandonment are included under O&M costs.

5.2.4 Alternative 4—Air Sparge, Monitored Natural Attenuation, and Land Use Controls

Development

This alternative consists of implementing LUCs, MNA, and installing and operating an air sparge
treatment system in (1) the former source area and/or (2) near the Peconic River area. The LUCs would
target areas that require notifications and inspections during implementation of this alternative, until clean
up goals are achieved. MNA would target areas between treatment zones and portions of the

groundwater plume with lower VOC concentrations (less than 50 pg/L) and/or where treatment cannot be
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effectively implemented because of site features (e.g., wetlands). These components of this alternative

are detailed in Alternative 3 (Section 5.2.3).

Air sparging is an in situ technology that injects compressed air into the aquifer at 10 to 20 feet below the
bottom of contamination. Sparged air can be delivered through horizontal or vertical wells. For this CMS,
vertical injection wells will be evaluated. Horizontal injection wells will also be considered during the
Remedial Design. The treatment zone obtained for each air injection point varies based on the depth of
air injection. The most effective treatment occurs near the injection well (i.e., within 10 feet of the well),
but treatment zones will also extend outward. For air injection at greater depths, the maximum extent of
the aeration zone is approximately equal to the injection depth. In the source area, groundwater
contamination is stratified at a depth of 20 to 40 feet bgs and air would be injected approximately 50 feet
bgs. Near the Peconic River, the groundwater contamination is present at depths up to 90 feet bgs and
the air would be injected approximately 10 to 20 feet below this depth (assumed to be 100 feet). Two or
more offsetting lines of air injection wells are commonly installed perpendicular to groundwater flow, and

air injection rates typically vary from 3 to 10 cubic feet per minute (CFM) per well.

An air compressor is used to provide the air and pressure needed for sparging. The pressure is based
primarily on the depth below groundwater that the air is to be injected. At depths of 50 to 100 feet below
the groundwater table, a minimum of 22 and 43 pounds per square inch (psi) is required, respectively.
The compressor must also provide additional pressure to account for losses in piping and in the injection
well. During compression, depending on pressure, the air temperature rises to 200 to 350°F. To protect
discharge piping, the air must first be cooled. Excess heat is discharged to the atmosphere through a
radiator or heat pump. During the compression, depending on the humidity of makeup air and the
pressure to be achieved, moisture from the air is condensed in the piping system and must be managed.
The compressed air is conveyed to the discharge points through distribution piping and will include valves

and meters to regulate and control air distribution.

Within the injection wells, screens are used to disburse the air, which forms bubbles within the aquifer.
The air bubbles then rise through the saturated zone. For chlorinated VOCs air sparging is used to
induce mass transfer (stripping, or volatilization) of VOCs from groundwater to the air stream. The air
stream then carries the VOCs to the surface. Because air is used, it can convert the low organic carbon
aquifers to aerobic biological conditions. In the long-term, dependent on the quantity of organics (natural
or petroleum-based) aeration of groundwater would inhibit the current natural anaerobic biodegradation of
VOCs. If high concentrations of iron are present in the groundwater, well maintenance costs would

increase.

Air sparge systems are sometimes installed in conjunction with soil vapor extraction systems to control

fugitive vapor migration. However, the anticipated location of air sparge wells is not in areas with
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occupied buildings or structures that could accumulate VOCs and therefore soil vapor extraction wells are

not included with the air sparge system(s).

The purpose of the source area air sparge system would be to remove VOCs that may remain in the Site
6A and 10B source areas, to enhance biodegradation of petroleum products that may remain, and to
shorten the time that downgradient VOC-impacted groundwater would remain. The VOC and residual
petroleum contamination would be treated insitu, and cleanup is estimated to take approximately 2 to 4
years. Monitoring of source area groundwater is currently being conducted, but since the source area
remedial activities were completed approximately one year ago (2010), the effectiveness of the source
area remediation cannot be determined at this time. Approximately two additional years of monitoring are

required to make this determination.

The purpose of the air sparge system near the Peconic River would be to remove VOCs from
groundwater prior to the groundwater entering the Peconic River. This system would operate to remove
VOCs from groundwater as VOC-impacted groundwater flows through this area, currently estimated to 10
to 40 years, with a geometric mean estimate of 20 years. Treatment of VOC-impacted groundwater

upgradient of this area would reduce operating times.

An air sparge treatment system near the fence line (property line) north of River Road was considered.
However, the VOC-impacted groundwater is near a silty clay unit, and air injection points cannot be

installed below the contamination. As a result, an air sparge system in this area would not be effective.

Description

Conceptual layouts of the Source Area and River Area Air Sparge Systems are shown on Figure 5-1A
and a cross-section view is provided in Figure 5-1B. Process schematics of the Source Area Air Sparge
System and River Area Air Sparge System are presented in Figures 5-1C and 5-1D, respectively.

Calculations for this alternative are presented in Appendix E.

The Source Area Air Sparge System would consist of one to four treatment lines (four lines are shown in
the figures and are used as the basis for the cost estimate). The final setup and number of treatment
lines would be based on the ongoing source area groundwater monitoring and would be finalized during
the Remedial Design to optimize performance in this area. The estimated masses of VOCs to be

addressed by each line are summarized as follows:

Air Sparge 1: 3.2 pounds of VOCs
Air Sparge 2: 3.2 pounds of VOCs
Air Sparge 3: 3.2 pounds of VOCs
Air Sparge 4: 11 pounds of VOCs
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For the Source Area Air Sparge System, the compressor would provide 240 CFM of air at a pressure of
30 PSI. Approximately 48 injection wells, each screened 50 feet bgs would be used. Each treatment line
would consist of 10 to 14 injection wells that would form treatment zones of 155 to 205 feet long
(perpendicular to groundwater flow), 55 feet wide, and 50 feet deep. The length of the treatment lines
corresponds to the edges of the 50 pg/L DCA plume to account for potential variation in plume foot print.
A Blower Building to house the compressor, electrical controls, and condensate tanks would be
constructed in the Source Area. The final building location would be selected during the Remedial Design
based on the final piping network and the availability of power in the area. If less than four treatment lines
are selected during the Remedial Design optimization phase, costs associated with each line would be

approximately 20 to 30 percent of the total estimated total capital and O&M costs.

For the River Area Air Sparge system, one 1,000-foot long, 55-foot wide, and 100-foot deep treatment
line would be installed. The length of the treatment line corresponds to areas where current or historic
data indicates that groundwater with greater than 50 pg/L of DCA have been flowing through the area.
Because groundwater flow through this area is believed to be variable and the footprint of the plume
appears to shift northeast to southwest, the treatment line also includes the edge of the current 5 ug/L
DCA plume boundary. Although one single line of treatment wells is shown, because of the presence of
private property (east of Connecticut Avenue), an active railroad (along Connecticut Avenue), and
wetlands to the south and north, the final orientation of the treatment zone developed during Remedial
Design may be different. Other factors to be considered during this evaluation would be potential effects

of air injection on the structural stability of Donahue Lake dam and the railroad, and on wetlands.

A compressor would provide 320 CFM of air at a pressure of 50 PSI. Approximately 80 injection wells,
each screened 100 feet bgs would be used. The Blower Building to house the compressor, electrical
controls, and condensate tanks would be constructed near the intersection of River Road and
Connecticut Avenue, either on current or former Navy property. The final building location would be
selected based on the piping network and the availability of power in the area. In addition, if a
compressed air line cannot be installed across the railroad, two Blower Buildings may be constructed,

one on either side of the railroad tracks.

The estimated time to reach cleanup levels in the River Area Air Sparge System is dependent on the
implementation of source area treatment and the effectiveness of MNA in groundwater upgradient of this
area. The cleanup time is estimated to range from 8 to 36 years, with a geometric mean estimate of 16
years. Implementation, O&M, monitoring, reporting, and other alternative cost assumptions are provided

in Appendix F.

Detailed Analysis of Alternatives

Detailed analysis of Alternative 4 is discussed below.
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Overall Protection of Human Health and the Environment: Alternative 4 is expected to be protective
of human health and the environment. Air sparging in the source areas would rapidly reduce residual
VOCs in the source area. Over time, VOC concentrations in groundwater in other areas would decrease
through degradation, dilution, and flushing. LUCs would be used to provide notice and restrict use of
VOC-impacted groundwater for potable water applications until cleanup goals are met. Annual
inspections would be conducted to determine if new water supply wells are present and use of the water

(e.g., potable or irrigation).

LUCs would also be used to provide notice of VOC-impacted groundwater and identify the need for
monitoring of soil vapor and/or mitigation of new structures to protect human health. Annual inspections
would be conducted to identify new existing structures that may be impacted by soil vapor intrusion. The
air sparge remedies would first cause VOC-impacted vapors to migrate into soil gas. Monitoring and
evaluation of potential migration of VOC-impacted soil vapors into occupied existing structures would be

evaluated.

Under the current conditions, adverse impacts to ecological receptors are not anticipated. In the future,
higher concentration VOC-impacted groundwater can migrate and discharge to the Peconic River. The
use of air sparging near the Peconic River would reduce or eliminate the potential for localized adverse
impacts to ecological receptors (macroinvertebrates). Monitoring of groundwater, surface water, and
sediments would continue to evaluate the effectiveness of the air sparge systems, allow optimization of
the operation, and determine when the treatment systems can be discontinued or if addition action is

needed.

Media Cleanup Standards: In the short term, Alternative 4 would not achieve the PRGs, which were
established to be protective of human health and the environment. Within approximately 2 to 4 years,
PRGs should be obtained in the source area. Between the source areas and the Peconic River,
attenuation of VOCs would occur. The River Area Air Sparge System would be used to treat VOC-
impacted groundwater prior to entering the River. Monitoring would be used to identify areas that would
require LUCs to provide notice and restrict activities (e.g., potable groundwater use and building
construction criteria to address soil vapor intrusion), the effectiveness of the air sparge systems, and

identify potential migration of VOC-impacted groundwater that could adversely affect ecological receptors.

Source Control: The need for additional source area control measures is currently being evaluated. If
needed, Alternative 4 would include additional source area control. Residual VOCs in the source area

would be treated with the air sparge system.

Waste Management Standards: During well installation, well redevelopment, and groundwater
sampling, wastes would be generated. These materials would be containerized, characterized, and

disposed offsite. Based on recent IDW management activity, none of these materials would be classified
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as RCRA hazardous. In addition, the compressor and associated cooling system would generate

condensate. The water would be characterized and disposed offsite.

Compliance with ARARs: In the short term, Alternative 4 would not comply with New York State
groundwater quality classification (GA) (6NYCRR 701.15) and associated MCLs (10NYCRRS5, Subpart 5-
1.51 to 5-1.52) for the sole source aquifer in Suffolk County, New York. During this time, monitoring
would be used to identify areas of residual VOC-impacted groundwater, LUCs would be implemented,
and annual inspections would be conducted to identify potential groundwater extraction wells for potable
water use and/or installation of structures that may be subjected to soil vapor intrusion concerns. |If
required, mitigation measures such as the need for well abandonment and sub slab depressurization

units would be identified. In the long term, Alternative 4 would achieve ARARS.

During implementation of this alternative, several location- and action-specific ARARs would be triggered.
Some air sparge wells and monitoring wells would be installed near or in wetlands and groundwater
sampling would be conducted in these same areas. Wetland- and surface water-type ARARS consisting
of the New York Freshwater Wetlands Act (6 NYCRR 662 to 664), New York Wild, Scenic, and
Recreational Rivers System Act (6NYCRR 666), and New York Endangered and Threatened Species of
Fish and Wildlife; Species of Special Concern (6 NYCRR 182) would be triggered. These ARARSs
regulate activities conducted in wetlands and surface water bodies that are present within the Southern
Area groundwater plume. These ARARs would be achieved through consultation with associated
regulatory organizations to minimize short term impacts to sensitive areas and ecological receptors and

eliminate long-term impacts.

Action-specific ARARs are limited to management of IDW (6 NYCRR 372.2 and 373.1-1).

Long-Term Effectiveness and Permanence: Alternative 4 would be effective in the long term. LUCs
would be used to restrict groundwater extraction for potable water use and provide notice of the need for
monitoring and/or mitigation of potential soil vapor intrusion issues. These controls would be effective on
Navy-controlled property, but would be less reliable off site where the Navy does not have direct control.
Groundwater is shallow and can be accessed via manual or mechanical well installation techniques.
Groundwater monitoring and annual inspections would be conducted to identify potential water supply

wells or structures that may be impacted by soil vapor intrusion.

The Navy is planning on transferring its property to the Town of Riverhead for economic redevelopment
and the transfer documents restrict groundwater use and identify areas of residual contamination. Once
the property is no longer under Navy control, groundwater monitoring and annual inspections would be

conducted to identify potential wells that could result in adverse impacts to human health.
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Based on current estimates, the migration of VOC-impacted groundwater to the River is not expected to
have an adverse effect on ecological receptors or current recreational users. The River Area Air Sparge
System would further reduce or eliminate VOCs from entering the River and monitoring would be used to

evaluate migration and potential impacts to the River and identify the need for additional action.

Reduction of Toxicity, Mobility, or Volume through Treatment: This alternative would result in the
volatilization and photodegradation of approximately 21 pounds of VOCs from the source area and up to
354 pounds of VOCs at the Peconic River. These treatment estimates would be reduced by the degree
of natural biodegradation of VOCs in the aquifer. There would be no reduction of mobility or volume
through treatment under this alternative. Non-hazardous soil, groundwater and condensate water would
be generated during implementation of this remedy. Facilities are readily available to transport and

dispose of these materials.

Short-Term Effectiveness: Activities would consist of administrative actions, simple monitoring well
construction, and groundwater monitoring activities; and installation of air injection wells and piping near
or in wetlands. There would be no risk to human health or the community during implementation of this
alternative. The injection of air near wetlands is not expected to adversely affect them. However,
adverse affects (or potential benefits from reducing natural iron migration to river) have not been studied
extensively. Current estimates indicate that with the initial source areas removed and supplemental
treatment in the source area, the RAOs would be achieved in the aquifer between 8 years (assuming
additional source and near source treatment and effective natural attenuation via biodegradation) and 36
years assuming simple flushing of the VOC-impacted groundwater into the Peconic River, with a

geometric mean estimate of 16 years.

Implementability: LUCs and MNA are technically feasible and could be implemented within two years
after signing of the ROD. The onsite LUCs and monitoring would be implemented by the Navy in
consultation with the Town of Riverhead. The offsite LUCs and monitoring would require access
agreements, cooperation, and coordination with Suffolk County and the PRSC. These agreements have
been obtained in the past and long-term agreements should be obtainable. Services and materials are

readily available to implement this remedy.

Implementation of the Source Area Air Sparge System is expected to be easy to implement and could be
implemented within two years. All of these activities are conducted on Navy property and outside of

sensitive ecological areas.

Implementation of the River Area Air Sparge System would be more challenging to implement. The air
sparge system would be installed in or near wetlands, in endangered species habitat, and within the Wild,
Scenic, and Recreational Rivers Act buffer zone. Actions would require limited clearing of vegetation and

placement of temporary and long-term access roadways. Several government agencies would need to
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review and approve construction activities, and timely approval of this action is uncertain. Also, portions
of the air sparge system would be installed on state, county, and private property, and would require
approval from the property owners for access. The ability to obtain this access is uncertain at this time.
In addition, a railroad bisects the treatment zone. The ability to install a pressurized airline under the
railroad can be difficult. Any disturbance of soils underneath the railroad tracks would have to be
approved by the railroad. During the Remedial Design, alternative treatment zones could be evaluated,

but may not be as effective at treating the VOC plume.
Cost: The estimated cost associated with Alternative 4 is as follows.

Capital Cost:  $3,400,000

O&M: $230,000 (Year 5 to 16) to $430,000 per year (Year 1 to 4)(Power and operator)
$106,000 per event, 20 events over 16 years (Monitoring)
$14,000 every five years (Five-Year Review)
$7,000 per year (LUC)

PV: $9,600,000 (16 years)

The capital cost is for planning documents, monitoring and air injection well installation, compressors,
piping, and associated buildings. In addition to monitoring, Five-Year Reviews, power, and LUCs, well
maintenance (re-development or replacement) and well abandonment are included under O&M costs.
Approximately 40 percent of the capital and O&M costs are for the Source Area Air Sparge System and
approximately 60 percent of the capital and O&M costs are for the River Area Air Sparge System. O&M

costs are primarily associated with power for the compressors and monitoring for the entire plume.

5.2.5 Alternative 5—Anaerobic _Enhanced Insitu Biodeqgradation (EISB), Monitored Natural

Attenuation, and Land Use Controls

Development

This alternative consists of implementing LUCs, MNA, and installing and operating an anaerobic EISB
system in several lines between the source area and downgradent portions of the Southern Area. The
LUCs would target areas that require notifications and inspections during implementation of this
alternative, until clean up goals are achieved. MNA would target areas between treatment zones and
portions of the groundwater plume with lower VOC concentrations and/or where treatment cannot be
effectively implemented because of site features (e.g., wetlands). These components of this alternative

are detailed in Alternative 3 (Section 5.2.3).

Anaerobic EISB promotes the natural degradation of VOCs by indigenous anaerobic microorganisms in

the aquifer through the addition of carbon sources (electron donor substrates). The organic substrate
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degrades to form hydrogen and low molecular weight organic acids to promote anaerobic reductive

dechlorination as the primary process for degrading chlorinated VOCs in groundwater.

During reductive dechlorination, the hydrogen substitutes for the chlorine atom on the VOC and releases
chloride.

C,HCI3(TCA) + H, (hydrogen) — C,H,Cl, (DCA) + HCI

This process results in sequential dechlorination of a VOC. The general, reductive dechlorination process

results in the formation of degradation (“daughter”) products, in the following order:

TCA — DCA — chloroethane— ethane

The transformation rates for each step vary, but tend to become slower with progress along the

breakdown sequence, which can result in a temporary accumulation of DCA.

In some natural systems, including the Southern Area, organic electron donors are in short supply. By
adding such donors, natural anaerobic biodegradation via reductive dechlorination is enhanced. Different
organic electron donor substrates have been used to stimulate reductive dechlorination. The substrates
can be broadly categorized into four types (AFCEE, 2007): soluble substrates (e.g., sodium lactate, ethyl
lactate, and molasses), slow-release substrates (e.g., food-grade vegetable oil), solid substrates (e.g.,

mulch), and miscellaneous experimental substrates (e.g., hydrogen gas).

Electron donor substrates are typically introduced to the aquifer via injections, trenching and filling to
create a biomulch wall, and/or placing in excavations or mixing with the soil or backfill. Soluble and slow-
release substrates are often injected in a grid pattern in a source area, or in a linear ‘biowall’ configuration
perpendicular to groundwater flow in a dissolved-phase plume. Biomulch walls are also typically installed

perpendicular to groundwater flow in a dissolved-phase plume.

Because of the depth and stratified nature of the VOC-impacted groundwater, these physical conditions
for the Southern Area groundwater preclude trenching applications. Therefore, the injection point
methodology has been carried forward as the preferred option in this CMS. Permanent injection points
(constructed injection wells) or temporary injection points (using direct push technology-type equipment)
may be utilized for substrate delivery. Permanent injection points are generally preferable if multiple
injections will be required at a site. This alternative assumes that two substrate injections would be
required to treat the VOC plume (one initially and one after five years), making temporary injection points
less cost-effective. Therefore, the injection process considered in this alternative is assumed to use
permanent injection wells. During the Remedial Design, a combination of permanent and temporary

injection points may be considered.
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For large and low- to moderate-concentration plumes, such as with the Southern Area groundwater, it is
not economically feasible to remediate the entire plume at one time. A more effective approach at some
sites is to install biowalls at several different transects perpendicular to groundwater flow along the axis of
the plume (AFCEE, 2007).

Biowalls generally extend across the width of the plume plus approximately 20 percent to allow for
uncertainties in the actual plume dimensions, variations in groundwater flow directions, and to allow for
some permeability loss. Groundwater residence time within the biowall reaction zone is controlled by the
groundwater flow velocity and biowall width along the direction of groundwater flow. The biowall spacing
along the plume axis and substrate injection frequency take into account the rate of groundwater flow,
substrate longevity, and the travel time between the biowalls (AFCEE, 2007).

The appropriate type of electron donor substrate for a given site involves the ability to effectively distribute
the substrate throughout the treatment zone and the ability to sustain the reactive zone with that substrate
over the treatment timeframe in a cost-effective manner (AFCEE, 2007). In general, the more soluble the
substrate, the easier it is to mix and distribute throughout the aquifer matrix. However, many soluble
substrates (e.g., lactate) can be degraded quickly and need frequent reinjections and thereby affects
cost-effectiveness. The longevity of ethyl lactate is being evaluated in the Southern Area Bio Study
(Tetra Tech, 2011c). Testing has demonstrated that biodegradation rates can be accelerated, however,
the rate of groundwater flow and rapid flush out of the treatment zone indicates that a longer-lasting

organic substrate should be considered for the Southern Area.

The longevity of an organic substrate in the subsurface can be manipulated by choosing materials based
upon viscosity, chemical structure, solubility, or physical structure (AFCEE, 2007). Emulsified vegetable
oils can be used for anaerobic EISB applications because of its ease of injection and distribution (the
emulsions are miscible during injection) in conjunction with their lower solubility and viscosity. When the
emulsion is properly prepared and injected, the vegetable oil would remain in place due to sorption or
entrapment within the aquifer matrix. Due to its low solubility, the vegetable oil has greater longevity.
Substrate mixtures of emulsified oils and more soluble, faster-acting electron donors (e.g., lactate) are
commonly used for anaerobic EISB. Additional mixture ingredients can include micronutrients such as
amino acids, yeast, and vitamin B12, which have been found to accelerate the biodegradation of the
chlorinated VOCs (EOS Remediation, 2011).

Initially, VOCs will partition into the vegetable oil, and reduce aqueous phase concentrations and/or VOC
mobility (AFCEE, 2007; EOS Remediation, 2011). In this process, known as absorption, the vegetable oil
essentially acts as a “sponge” to quickly reduce concentrations of VOCs in groundwater. As the
vegetable oil and VOCs in the aqueous phase are degraded, additional VOCs are released into the
groundwater because of equilibrium partitioning. Over time, continued degradation of VOCs in the

aqueous phase will lower the amount of VOC mass residing in the vegetable oil-phase.
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For cost-estimating purposes, the EOS® brand emulsified oil product (EOS® 598B42) was assumed in
this evaluation based on its success rates in both bench test studies and field applications for other Navy
facilities. EOS® 598B42 is a mixture of micro-emulsified soybean oil and sodium lactate (with

micronutrient yeast and vitamin B12 as additives to support microbial growth).

EOS® 598B42 Percent by
Ingredients / Composition Weight
Emulsified Oil (food grade soybean oil) 59.8+2
Fast Release Soluble Substrate (sodium lactate) 4+0.2
Food Additives/Emulsifiers/Preservatives 10.1+0.2
Extracts 2+0.2
Water Balance
Percent Organic, by weight 74 +2
EOS® Vitamin B12 Supplement Yes

The lactate is consumed quickly due to its effect on microbial growth rate (increased biomass growth),
resulting in a brief period of relatively high levels of hydrogen. The soybean oil degrades slower,
providing a source of electron donor for an extended period of time. Other emulsified oil products similar
to the EOS® brand are available (e.g., SRS™ and Newmans Zone®).

Appendix E provides the EOS® dosage assumptions based on EOS® Remediation’s empirical aquifer
sorption capacity values, which range from 0.001 to 0.002 Ib EOS® per pound soil for fine sands with
some clay. Based on the site-specific geology at the Southern Area, the sorption capacity value of
0.0015 was selected to determine dosages and costs for this alternative. The determination of final
design parameters would be made during the Remedial Design and be based on bench- and pilot-scale
testing.

A pH close to neutral (i.e., 6.0 to 8.0) is the most conducive to the proliferation of healthy, diverse
microbial populations. The pH of site groundwater was measured to range from 5.7 to 6.3 during the
November 2009 microcosm study in the Southern Area. Aquifer pH buffering via injection of sodium
bicarbonate with the electron donor substrate or periodically between injections may be considered during
the remedial design or action if the pH of the groundwater decreases. The use of sodium carbonate or
similar alkalis must be considered with caution, because higher pH will also precipitate iron which could

affect the permeability of local soils and the injection wells.

An emulsified vegetable oil biowall may remain effective for 3 to 4 years, depending on VOC
concentrations and other geochemical conditions, after each substrate injection. Biowalls ideally would
be installed throughout the plume at groundwater travel times of 1 to 2 years. However, given the plume
length and the areal extent, the number of EISB injection wells and biowalls that would be required to

achieve the fastest possible cleanup would not be feasible. In addition, “secondary water quality
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parameters” including the release of iron, sulfide, or biodegradable organics associated with EISB

preclude the placement of a biowall too close to the Peconic River.

Therefore, the conceptual approach for EISB biowall placement for this alternative focuses on the plume
areas with the highest VOC concentrations (greater than 500 ug/L). Based on the proximity of the 50 and
500 pg/L in onsite areas, the biowall would also address most of the onsite groundwater with VOC
concentrations greater than 50 ug/L. In offsite areas, the areal extent of the 50 ug/L is much larger than

the 500 pg/L and therefore only a portion of the 50 ug/L plume would be addressed.

The estimated effective radius-of-influence of the emulsified vegetable oil mixture at the Southern Area
would be 15 feet. Therefore, for cost estimating purposes, it is assumed that permanent injection wells
would be installed on 25 feet centers along each biowall line to provide an estimated 5 feet overlap of
substrate during each injection. Each biowall line would consist of two lines of wells offset to maximize

coverage and effectiveness as shown below.

Description

Conceptual layout of the Anaerobic EISB Systems are shown on Figure 5-2A and cross-section view is
provided in Figure 5-2B. The process schematic is presented in Figures 5-2C. Calculations for this
alternative are presented in Appendix E. A pilot study would be conducted to determine the effectiveness

of EISB and distribution characteristics.
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As currently developed, the Anaerobic EISB Systems would consist of one to five Biobarriers (Nos. 1 to
5). The final setup and number of treatment lines would be based on the ongoing groundwater
monitoring and would be finalized during the Remedial Design to optimize performance in the source area
and the rest of the onsite area. Estimated VOCs within each of these treatment lines are as follows:

Biobarrier 1: 6 pounds of VOCs

Biobarrier 2: 10 pounds of VOCs
Biobarrier 3: 22 pounds of VOCs
Biobarrier 4: 37 pounds of VOCs
Biobarrier 5: 75 pounds of VOCs

Each line would consist of approximately 20 to 25 permanent 4-inch polyvinyl chloride injection wells.
Injection screens are anticipated to be approximately 30 feet long. For Biobarriers Nos. 1 to 4, the
treatment zone would target the 50 to 500 pg/L DCA contours. For Biobarrier No. 5, the treatment zone
would target the 500 pg/L DCA contour. The length of the biobarriers would be dependent on the plume
in each area and vary from approximately 125 feet long (perpendicular to groundwater flow) to 600 feet
long in the offsite area near SA-PZ-143. The width of each treatment zone (in line with groundwater flow)
would be approximately 50 feet. Depending on the depth of contamination, screen depths would range
from 15 to 45 feet bgs, near Site 6A and 25 to 55 feet in the offsite area near SA-PZ-143.

A temporary mixing tank, transfer pump, and conveyance piping would be used to blend the emulsified
vegetable oil and makeup water and inject the mixture. This equipment would be moved between
treatment zones. Approximately 350 gallons of emulsified vegetable oil and 16,000 gallons of potable
water would be injected into each well. If all 113 injection wells are required, a total of 40,000 gallons of
emulsified vegetable oil and 1,800,000 gallons of potable water would be required. A second injection is

assumed to be required five years after the first injection.

The cleanup time is estimated to be approximately 4 to 8 years in areas where the biobarriers are being
installed. Other areas that are not subjected to this aggressive treatment may require a total of 5 to 20

years, with a mean of 10 years.

Detailed Analysis of Alternatives

Detailed analysis of Alternative 5 is discussed below.

Overall Protection of Human Health and the Environment: Alternative 5 is expected to be protective
of human health and the environment. Existing source area remedial actions and extension of the water
line to the PRSC have significantly reduced potential impacts to human health through potable use of
VOC-impacted groundwater. Anaerobic EISB treatment would be used to biodegrade the higher

concentration VOCs in groundwater (DCA greater than 50 to 500 pg/L). This treatment would also
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accelerate biodegradation in nearby VOC-impacted side-gradient groundwater and natural attenuation in
downgradient areas. Other side-gradient and downgradient groundwater would not be treated, but over
time, the VOCs in groundwater in those areas would decrease through natural biodegradation, dilution,
and flushing. LUCs would be used to provide notice and restrict use of VOC-impacted groundwater for
potable water applications until cleanup goals are met. Annual inspections would be conducted to

determine if new water supply wells are present and use of the water (e.g., potable or irrigation).

LUCs would also be used to provide notice of VOC-impacted groundwater and identify the need for
monitoring of soil vapor and/or mitigation of new structures to protect human health. Annual inspections

would be conducted to identify new existing structures that may be impacted by soil vapor intrusion.

Under the current conditions, adverse impacts to ecological receptors are not anticipated. The higher
concentration VOC-impacted groundwater that could migrate and discharge to the Peconic River and
potentially impact ecological receptors would be treated via the Anaerobic EISB System. Monitoring of
groundwater, surface water, and sediments would continue to evaluate the effectiveness of the Anaerobic
EISB, allow optimization of the operation, and determine when the treatment systems can be

discontinued or if additional action is needed.

Media Cleanup Standards: In the short term, Alternative 5 would not achieve the PRGs, which were
established to be protective of human health and the environment. Within approximately 4 to 8 years,
PRGs should be obtained in the areas treated by the Anaerobic EISB. Between the treatment zone and
the Peconic River, attenuation of VOCs would also occur. Monitoring would be used to identify areas that
would require LUCs to provide notice and restrict activities (e.g., potable groundwater use and building
construction criteria to address soil vapor intrusion), the effectiveness of the Anaerobic EISB system, and

identify potential migration of VOC-impacted groundwater that could adversely affect ecological receptors.

Source Control: The need for additional source control measures is currently being evaluated. If
needed, Alternative 5 would include additional source control. Residual VOCs migrating from the source
area would be treated with the Anaerobic EISB system. The source area monitoring and evaluation

would continue under this alternative.

Waste Management Standards: During well installation and groundwater sampling, wastes would be
generated. These materials would be containerized, characterized, and disposed offsite. Based on
recent IDW management activity, none of these materials would be classified as RCRA hazardous.
Equipment decontamination waters would be generated during the injection operation. This water would

be characterized and disposed offsite.

Compliance with ARARs: In the short term, Alternative 5 would not comply with New York State
groundwater quality classification (GA) (6BNYCRR 701.15) and associated MCLs (10NYCRRS5, Subpart 5-
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1.51 to 5-1.52) for the sole source aquifer in Suffolk County, New York. During this time, monitoring
would be used to identify areas of residual VOC-impacted groundwater, LUCs would be implemented,
and annual inspections would be conducted to identify potential groundwater extraction wells for potable
water use and/or installation of structures that may be subjected to soil vapor intrusion concerns. If
required, mitigation measures such as the need for well abandonment and sub slab depressurization

units would be identified. In the long term, Alternative 5 would achieve ARARSs.

During implementation of this alternative, several location- and action-specific ARARs would be triggered.
Some injection wells and monitoring wells would be installed near or in wetlands and groundwater
sampling would be conducted in these same areas. In addition, the emulsified vegetable oil would be
stored and mixed in areas adjacent to surface water and wetlands and injected under or near wetland
areas. Wetland- and surface water-type ARARSs consisting of the New York Freshwater Wetlands Act (6
NYCRR 662 to 664), New York Wild, Scenic, and Recreational Rivers System Act (6NYCRR 666), and
New York Endangered and Threatened Species of Fish and Wildlife; Species of Special Concern (6
NYCRR 182) would be triggered. These ARARSs regulate activities conducted in wetlands and surface
water bodies that are present within the Southern Area groundwater plume. These ARARs would be
achieved through consultation with associated regulatory organizations to minimize short term impacts to
sensitive areas and ecological receptors and eliminate long-term impacts. In addition, secondary
containment would be required for storage and mixing areas and injection rates would need to be

controlled to ensure that the emulsified vegetable oil does not enter wetlands or surface water.

Action-specific ARARs are limited to management of IDW (6 NYCRR 372.2 and 373.1-1) and
underground injection activities (40 CFR 144.81 and .82).

Long-Term Effectiveness and Permanence: Alternative 5 would be effective in the long term. Under
current conditions, risks to human health are controlled via remediation of the source areas and
installation of a water line extension to PRSC. LUCs would be used to restrict groundwater extraction for
potable water use and provide notice of the need for monitoring and/or mitigation of potential soil vapor
intrusion issues. These controls would be effective on Navy-controlled property, but would be less
reliable off site where the Navy does not have direct control. Groundwater is shallow and can be
accessed via manual or mechanical well installation techniques. Groundwater monitoring and annual
inspections would be conducted to identify potential water supply wells or structures that may be

impacted by soil vapor intrusion.

The Navy is planning on transferring its property to the Town of Riverhead for economic redevelopment
and the transfer documents restrict groundwater use and identify areas of residual contamination. Once
the property is no longer under Navy control, groundwater monitoring and annual inspections would be

conducted to identify potential wells that could result in adverse impacts to human health.

\inusnorfp1\Library\documents\CTO WEO8\CalvertonSouthermnAreaFs 5-27 CTO WEO8



DEVELOPMENT AND EVALUATION OF CORRECTIVE MEASURES

Based on current estimates, the migration of VOC-impacted groundwater to the River is not expected to
have an adverse effect on ecological receptors or current recreational users. Monitoring would be used
to evaluate migration and potential impacts to the River from VOCSs, residual soluble organics from the
emulsified vegetable oil and iron, and identify the need for additional action.

Reduction of Toxicity, Mobility, or Volume through Treatment: This alternative would result in the
biodegradation of approximately 150 pounds of VOCs. Treatment estimates would be reduced by the
degree of natural biodegradation of VOCs in the aquifer. There would be no reduction of mobility or
volume through treatment under this alternative. The VOCs in groundwater would degrade through
enhanced and natural biodegradation, and the VOCs that migrate toward the River would be destroyed
through volatilization and photodegradation in the atmosphere. Non-hazardous soil, equipment
decontamination and groundwater purge water would be generated during implementation of this remedy.

Facilities are readily available to transport and dispose of these materials.

Short-Term Effectiveness: Activities would consist of administrative actions, simple monitoring well
construction, and groundwater monitoring activities; and installation of air injection wells and piping near
or in wetlands. There would be no risk to human health or the community during implementation of this
alternative. The injection of emulsified vegetable oil under the wetlands is not expected to adversely
affect these media. However, adverse affects have not be extensively studied and migration of residual
soluble organics and iron to the Peconic River is possible. Current estimates indicate that with the initial
source area removed and supplemental treatment in that area, the RAOs would be achieved in the
aquifer between 8 years (assuming effective natural attenuation via biodegradation) and 36 years
assuming simple flushing of the VOC-impacted groundwater into the Peconic River, with a geometric

mean estimate of 16 years.

Implementability: LUCs and MNA are technically feasible and could be implemented within two years
after signing of the ROD. The onsite LUCs and monitoring would be implemented by the Navy in
consultation with the Town of Riverhead. The offsite LUCs and monitoring would require access
agreements, cooperation, and coordination with Suffolk County and the PRSC. These agreements have
been obtained in the past and long-term agreements should be obtainable. Services and materials are

readily available to implement this remedy.

Implementation of the onsite Biobarriers (Nos. 1 to 4) is expected to be easy to implement and could be
implemented within two years. All of these activities are conducted on Navy property and outside of
sensitive areas.

Implementation of Biobarrier No. 5 located off site on Suffolk County property would require approval of
the County. Biobarrier No. 5 would be installed near wetlands, in endangered species habitat, and within

the Wild, Scenic, and Recreational Rivers Act buffer zone. Actions would require limited clearing of
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vegetation and placement of temporary and long-term access roadways. Several government agencies

would need to review and approve construction activities, and timely approval of this action is uncertain.
Cost: The estimated cost associated with Alternative 5 is as follows.

Capital Cost: $3,700,000

O&M: $1,100,000 (Year 5 injections)
$119,000 per event, 16 events over 10 years (Monitoring)
$14,000 every five years (Five-Year Review)
$7,000 per year (LUC)

PV: $6,700,000 (10 years)

The capital cost is for planning documents, monitoring, and the initial injection event including well
installation and emulsified vegetable oil. In addition to monitoring, Five-Year Reviews, a second injection
event (Year 5), and LUCs, well maintenance (re-development or replacement) and well abandonment are
included under O&M costs. Approximately 10 to 15 percent of the capital and O&M costs are associated
with each of the Biobarriers No. 1 through 4, and approximately 30 percent of the capital and O&M costs
is associated with Biobarrier No. 5.

5.2.6 Alternative 6— Anaerobic Enhanced Insitu Biodegradation (EISB), Air Sparge, Monitored

Natural Attenuation, and Land Use Controls

Development

This Alternative is a combination of Alternatives 4 and 5, and consists of Anaerobic EISB, Air Sparge,
MNA, and LUCs. Development of Air Sparge and Anaerobic EISB systems are presented in Sections
5.3.4 and 5.3.5, respectively. Development of MNA and LUCs are presented in Section 5.2.3. The
primary difference between Alternative 6 and a combination of Alternatives 4 and 5 is that the Source
Area Air Sparge System would not be implemented. Instead, Biobarriers Nos. 1 and 2 would be used to
treat VOC-impacted groundwater in that area. This alternative includes aggressive treatment of all VOC-
impacted groundwater with DCA concentrations greater than 500 pg/L (onsite and offsite), and the
majority of the onsite plume with DCA concentrations greater than 50 pg/L. The River Area Air Sparge
would be used to treat VOCs that have migrated beyond the Biobarriers and also residual soluble

organics and iron.

Description

Conceptual layout of the River Area Air Sparge Systems and Biobarriers is shown on Figure 5-3A and

cross-section view is provided in Figure 5-3B. Process schematics of the River Area Air Sparge System
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and Anaerobic EISB System are presented in Figures 5-1D and 5-2C, respectively. Calculations for this

alternative are presented in Appendix E.

The estimated time to reach cleanup levels in the River Area Air Sparge System is dependent on the
implementation of source area treatment and the effectiveness of MNA in groundwater upgradient of this
area. The cleanup time is estimated to range from 5 to 20 years, with a geometric mean estimate of 10

years.

Detailed Analysis of Alternatives

Detailed analysis of Alternative 6 is discussed below.

Overall Protection of Human Health and the Environment: Alternative 6 is expected to be protective
of human health and the environment. Anaerobic EISB in the higher VOC-impacted groundwater (DCA
concentrations greater than 50 or 500 pg/L) would rapidly reduce residual VOCs in those areas. The
VOC concentrations in further downgradient groundwater would decrease through degradation, dilution,
and flushing. Near the Peconic River, the River Area Air Sparge System would treat VOCs that flow
through this area. LUCs would be used to provide notice and restrict use of VOC-impacted groundwater
for potable water applications until cleanup goals are met. Annual inspections would be conducted to

determine if new water supply wells are present and use of the water (e.g., potable or irrigation).

LUCs would also be used to provide notice of VOC-impacted groundwater and identify the need for
monitoring of soil vapor and/or mitigation of new structures to protect human health. Annual inspections
would be conducted to identify new existing structures that may be impacted by soil vapor intrusion. Also,
the air sparge remedy would first cause VOC-impacted vapors to migrate into soil gas. Monitoring and
evaluation of potential migration of VOC-impacted soil vapors into occupied structures would be

evaluated.

Under the current conditions, adverse impacts to ecological receptors are not anticipated. In the future,
higher concentration VOC-impacted groundwater can migrate and discharge to the Peconic River. The
use of air sparging near the River would reduce or eliminate the potential for localized adverse impacts to
ecological receptors. Monitoring of groundwater, surface water, and sediments would continue to
evaluate the effectiveness of the air sparge system, the anaerobic EISB, and allow optimization of the
system operations to determine when the treatment systems can be discontinued or if addition action is

needed.

Media Cleanup Standards: In the short term, Alternative 6 would not achieve the PRGs, which were
established to be protective of human health and the environment. Within approximately 4 to 8 years,
PRGs should be obtained in onsite areas. Between the Biobarrier areas and the Peconic River,

attenuation of VOCs would occur. The River Area Air Sparge System would then treat VOC-impacted
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groundwater prior to entering the River. Monitoring would be used to identify areas that would require
LUCs to provide notice and restrict activities (e.g., potable groundwater use and building construction
criteria to address soil vapor intrusion), the effectiveness of the anaerobic EISB and air sparge systems,
and identify potential migration of VOC-impacted groundwater that could adversely affect ecological

receptors.

Source Control: The need for additional source control measures is currently being evaluated. If
needed, Alternative 6 would include additional source control activities (Biobarriers Nos. 1 and 2).
Residual VOCs in the source area would be treated with the Anaerobic EISB Systems. The source area

monitoring and evaluation would continue under the existing source area remedy.

Waste Management Standards: During well installation, groundwater sampling, and injections of
emulsified vegetable oil, wastes would be generated. These materials would be containerized,
characterized, and disposed offsite. Based on recent IDW management activity, none of these materials
would be classified as RCRA hazardous. In addition, the compressor and associated cooling system

would generate condensate. The water would be characterized and disposed offsite.

Compliance with ARARs: In the short term, Alternative 6 would not comply with New York State
groundwater quality classification (GA) (6NYCRR 701.15) and associated MCLs (10NYCRRS5, Subpart 5-
1.51 to 5-1.52) for the sole source aquifer in Suffolk County, New York. During this time, monitoring
would be used to identify areas of residual VOC-impacted groundwater, LUCs would be implemented,
and annual inspections would be conducted to identify potential groundwater extraction wells for potable
water use and/or installation of structures that may be subjected to soil vapor intrusion concerns. If
required, mitigation measures such as the need for well abandonment and sub slab depressurization

units would be identified. In the long term, Alternative 6 would achieve ARARSs.

During implementation of this alternative, several location- and action-specific ARARs would be triggered.
Some air sparge, emulsified vegetable oil, and monitoring wells would be installed near or in wetlands
and groundwater sampling would be conducted in these same areas. Wetland- and surface water-type
ARARSs consisting of the New York Freshwater Wetlands Act (6 NYCRR 662 to 664), New York Wild,
Scenic, and Recreational Rivers System Act (6NYCRR 666), and New York Endangered and Threatened
Species of Fish and Wildlife; Species of Special Concern (6 NYCRR 182) would be triggered. These
ARARs regulate activities conducted in wetlands and surface water bodies that are present within the
Southern Area groundwater plume. These ARARs would be achieved through consultation with
associated regulatory organizations to minimize short term impacts to sensitive areas and ecological
receptors and eliminate long-term impacts. In addition, secondary containment would be required for
storage and mixing areas and injection rates would need to be controlled to ensure that emulsified

vegetable oil does not enter wetlands or surface water.
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Action-specific ARARs are limited to management of IDW (6 NYCRR 372.2 and 373.1-1) and
underground injection activities (40 CFR 144.81 and 0.82). These ARARs would be achieved through
planning documents to protect site workers (Health and Safety Plan), onsite waste management practices

(Remedial Action Work Plan), and monitoring of discharges.

Long-Term Effectiveness and Permanence: Alternative 6 would be effective in the long term. LUCs
would be used to restrict groundwater extraction for potable water use and provide notice of the need for
monitoring and/or mitigation of potential soil vapor intrusion issues. These controls would be effective on
Navy-controlled property, but would be less reliable off site where the Navy does not have direct control.
Groundwater is shallow and can be accessed via manual or mechanical well installation techniques.
Groundwater monitoring and annual inspections would be conducted to identify potential water supply

wells or structures that may be impacted by soil vapor intrusion.

The Navy is planning on transferring its property to the Town of Riverhead for economic redevelopment
and the transfer documents restrict groundwater use and identify areas of residual contamination. Once
the property is no longer under Navy control, groundwater monitoring and annual inspections would be

conducted to identify potential wells that could result in adverse impacts to human health.

Based on current estimates, the migration of VOC-impacted groundwater to the River is not expected to
have an adverse effect on ecological receptors or current recreational users. The River Area Air Sparge
System would further reduce or eliminate VOCs from entering the River and monitoring would be used to

evaluate migration and potential impacts to the River and identify the need for additional action.

Reduction of Toxicity, Mobility, or Volume through Treatment: This alternative would result in the
biodegradation of approximately 150 pounds of VOCs, and volatilization and photodegradation of
approximately 225 pounds of VOCs that migrate toward the Peconic River. Treatment estimates would
be reduced by the degree of natural biodegradation of VOCs in the aquifer. There would be no reduction
of mobility or volume through treatment under this alternative. Non-hazardous soil, groundwater,
decontamination, and condensate wastes would be generated during implementation of this remedy.

Facilities are readily available to transport and dispose of these materials.

Short-Term Effectiveness: Activities would consist of administrative actions, simple monitoring well
construction, and groundwater monitoring activities; and injection of emulsified vegetable oil, installation
of air injection wells and piping near or in wetlands. There would be no risk to human health or the
community during implementation of this alternative. The injection of air in or near wetlands is not
expected to adversely affect them; however, adverse affects (or potential benefits from reducing iron
migration to the River) have not been extensively studied. The injection of emulsified vegetable oil under
the wetlands is not expected to adversely affect these media. However, potential adverse affects have

not be extensively studied and migration of residual soluble organics and iron is possible. Current

CTO WE08 5-32 \\nusnorfpl\Library\documents\CTO WE08\CalvertonSouthernAreaFS



NWIRP CALVERTON SOUTHERN AREA GROUNDWATER CMS

estimates indicate that with the initial source area removed and supplemental treatment in that area, the
RAOs would be achieved in the aquifer between 5 years (assuming effective enhanced and natural
attenuation via biodegradation) and 20 years assuming simple flushing of the VOC-impacted groundwater

into the River Area Air Sparge System, with a geometric mean estimate of 10 years.

Implementability: LUCs and MNA are technically feasible and could be implemented within two years
after signing of the ROD. The onsite LUCs and monitoring would be implemented by the Navy in
consultation with the Town of Riverhead. The offsite LUCs and monitoring would require access
agreements, cooperation, and coordination with Suffolk County and the PRSC. These agreements have
been obtained in the past and long-term agreements should be obtainable. Services and materials are

readily available to implement this remedy.

Implementation of the onsite Biobarriers (Nos. 1 to 4) are expected to be easy to implement and could be
implemented within two years. All of these activities are conducted on Navy property and outside of

sensitive areas.

Implementation of offsite Biobarrier (No. 5) and the River Area Air Sparge System would be more
challenging to implement. The offsite biobarrier and air sparge systems would be installed in or near
wetlands, in endangered species habitat, and within the Wild, Scenic, and Recreational Rivers Act buffer
zone. Actions would require limited clearing of vegetation and placement of temporary and long-term
access roadways. Several government agencies would need to review and approve construction
activities, and timely approval of this action is uncertain. Also, portions of the biobarrier and air sparge
systems would be installed on state, county, and/or private property, and would require approval from the
property owners for access. The ability to obtain this access is uncertain at this time. In addition, a
railroad bisects the treatment zone. The ability to install a pressurized airline under the railroad can be
difficult. Any disturbance of soils underneath the railroad tracks would have to be approved by the
railroad. During the Remedial Design, alternative treatment zones could be evaluated, but may not be as

effective at treating the VOC plume.

Cost: The estimated cost associated with Alternative 6 is as follows.

Capital Cost:  $5,600,000
O&M: $1,100,000 (Year 5 injections)
$230,000 (Year 1 to 10) (Power and operator)
$119,000 per event, 16 events over 10 years (Monitoring)
$14,000 every five years (Five-Year Review)
$7,000 per year (LUC)
PV: $11,700,000 (16 years)
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The capital cost is for planning documents, monitoring, and emulsified vegetable oil and air injection well
installation, injections, compressors, piping, and associated buildings. In addition to monitoring, Five-
Year Reviews, power, and LUC, well maintenance (re-development or replacement) and well

abandonment are included under O&M costs.

5.2.7 Alternative 7— Groundwater Extraction, Treatment, and Injection, Monitored Natural

Attenuation, and Land Use Controls

Development

This alternative consists of implementing LUCs, MNA, and installing and operating a groundwater
extraction, treatment, and injection (1) at the Navy fence line (property line) north of River Road and/or (2)
near the Peconic River area. The LUCs would target areas that require notifications and inspections
during the operation of this alternative, until clean up goals are achieved. MNA would target areas
between treatment zones and portions of the groundwater plume with lower VOC concentrations and/or
where treatment cannot be effectively implemented because of site features (e.g., wetlands). The

components of this alternative are detailed in Alternative 3 (Section 5.2.3).

Groundwater extraction, treatment, and discharge is a technology that is used to manage migration of
contaminated groundwater. Pumps installed in wells below the ground surface intercept groundwater as
it flows through the capture zone. The extracted water is then treated in a system designed to remove
primary COCs (i.e., VOCs), as well as other parameters that may interfere with treatment of the primary
COCs or trigger additional requirements for discharge (e.g., iron and suspended solids). Discharge
(infiltration gallery) is a means of handling the treated groundwater, without adversely affecting the

surrounding environment.

The design of the groundwater extraction and treatment system is based on aquifer characteristics
obtained during the 2010 pumping tests conducted in the targeted treatment zones, the boundaries of the
VOC-impacted groundwater, and estimates of mass flow of VOCs through the treatment area. The
design criteria for the Fence Line Area and River Area groundwater extraction systems are detailed in

Appendix E and summarized as follows:

Parameter Fence Line Area River Area
Plume Width (feet) 400 1,000
Plume Depth (feet bgs) 351to 50 10to 90
Aquifer Thickness (feet) 40 105
Hydraulic Conductivity (feet per day) 186 56
Porosity (percent) 25 25
Gradient (feet vertical/feet horizontal) 0.003 0.003
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Based on these criteria, one extraction well, pumping at 100 gallons per minute would be installed in the
Fence Line Area and two wells, each pumping at 100 gallons per minute, would be installed in the River
Area. These flow rates are based on twice the average calculated flow rate of VOC-impacted
groundwater through each area. The wells were located to minimize drawdown of the water table near
wetlands. The pump discharges from these three wells would be conveyed to a common treatment

system located on Navy property, north of River Road.

Anticipated system flow rates and water quality entering the treatment system at the start of operation are

summarized as follows.

Parameter Fence Line River Area Treatment
Area Plant
Flow rate (gallons per minute) 100 200 300
VOC Concentration (Initial - pg/L) 50 40 43
VOC Loading (initial - pounds per year) 20 32 52
Iron/Manganese Concentration (ug/L) 2,000 14,000 10,000
Iron/Manganese Loading (pounds per year) 880 12,300 13,180
Solids for Disposal (20 percent solids — tons 5 71 76

per year)

For the treatment system, the initial VOC loading is anticipated to be approximately 52 pounds per year.
VOC concentrations would decrease over time because of biodegradation and other natural attenuation
processes that occur upgradient of the extraction wells. A low profile air stripper unit would be used to
remove VOCs from the water to achieve an anticipated discharge limit of less than 5 pg/L for individual
chemicals (greater than 90 percent reduction). Based on the anticipated initial loading of VOCs (52

pounds per year), off gas treatment is not anticipated.

The iron/manganese concentrations are considered in the treatment plant design because these metals
will precipitate as suspended solids in the low profile air stripper unit and result in reduced efficiency and
eventual shut down of the unit. Therefore, pre-treatment of these metals is required, and would consist of
a mixed 20,000 gallon Equalization Tank for addition of sodium hydroxide - caustic (26 tons per year)
and air to oxidize and precipitate the metals. A polymer will be added to flocculate the metals into larger
particles and a clarifier will be used to separate the suspended solids from the water containing VOCs. In
the clarifier, suspended solids will accumulate in the bottom of the unit and then be removed for
dewatering and then offsite disposal. An estimated 65 tons per year of solids (20 percent solids content)
will be disposed offsite as non-hazardous waste. The presence of high concentrations of iron in the River

Area groundwater will also require high well maintenance and transmission piping costs.

The treated effluent water will be discharged to an infiltration gallery located on Navy property. The

gallery is designed to infiltrate 300 gallons per minute of water at a depth of approximately 4 feet bgs.
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The location of the infiltration gallery was established to avoid interactions with the VOC-impacted

groundwater and wetlands.

Description

Conceptual layout of the Fence Line Area and River Area Groundwater Extraction, Treatment, and
Injection Systems is shown on Figure 5-4A and a cross-section view of the extraction wells is provided in
Figure 5-4B. The process schematic of the system is presented in Figure 5-4C. Calculations for this

alternative are presented in Appendix E.
Estimated VOCs to be removed during the operation of these systems are as follows.

Fence Line Area: 93 pounds of VOCs
River Area: 282 pounds of VOCs

One groundwater extraction well removing 100 gallons per minute of groundwater would be installed near
the intersection of River Road and Grumman Boulevard (Fence Line Area) and two groundwater wells
removing a total of 200 gallons per minute would be installed near Connecticut Avenue (River Area).
These wells would capture the estimated width of the VOC-impacted groundwater at these areas, as

follows.

Fence Line Area: 400 feet wide
River Area: 1,000 feet wide

The extracted groundwater would be conveyed to a common treatment plant located on Navy property,
approximately 1,300 feet from the Fence Line Area well and 2,000 feet from the River Area wells.
Groundwater would be treated using precipitation, neutralization, flocculation, clarification, and air
stripping, prior to discharge to an infiltration gallery located north of the treatment plant. The infiltration
gallery is anticipated to be approximately 1,000 feet long and 80 feet wide. Sludge handling will consist of
a sludge thickening tank and a sludge dewatering filter press. An operator will be required for

approximately 40 hours per week.

The estimated time to reach cleanup levels in the Southern Area Plume is dependent on the effectiveness
of MNA in groundwater upgradient of these areas. The cleanup time is estimated to range from 10 to 25

years, with a geometric mean estimate of 16 years.

Detailed Analysis of Alternatives

Detailed analysis of Alternative 7 is discussed below.
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Overall Protection of Human Health and the Environment: Alternative 7 is expected to be protective
of human health and the environment. The groundwater extraction, treatment, and discharge systems
would intercept VOC-impacted groundwater as it flows through the Fence Line Area and the River Area.
In addition, VOC concentrations in other portions of the Southern Area would decrease through
biodegradation. LUCs would be used to provide notice and restrict use of VOC-impacted groundwater for
potable water applications until cleanup goals are met. Annual inspections would be conducted to

determine if new water supply wells are present and use of the water (e.g., potable or irrigation).

LUCs would also be used to provide notice of VOC-impacted groundwater and identify the need for
monitoring of soil vapor and/or mitigation of new structures to protect human health. Annual inspections

would be conducted to identify new existing structures that may be impacted by soil vapor intrusion.

Under the current conditions, adverse impacts to ecological receptors are not anticipated. In the future,
higher concentration VOC-impacted groundwater can migrate and discharge to the Peconic River. The
use of groundwater extraction near the River would reduce or eliminate the potential for localized adverse
impacts to ecological receptors. Monitoring of groundwater, surface water, and sediments would continue
to evaluate the effectiveness of the groundwater extraction systems, allow optimization of the operation,

and determine when the treatment systems can be discontinue or if addition action is needed.

Media Cleanup Standards: In the short term, Alternative 7 would not achieve the PRGs, which were
established to be protective of human health and the environment. The Fence Line Area groundwater
extraction system would be used to control VOCs migrating off of Navy property and the River Area
groundwater extraction system would then be used to control VOCs entering the River. Monitoring would
be used to identify areas that would require LUCs to provide notice and restrict activities (e.g., potable
groundwater use and building construction criteria to address soil vapor intrusion), the effectiveness of
the groundwater extraction and treatment systems, and identify potential migration of VOC-impacted

groundwater that could adversely affect ecological receptors.

Source Control: The need for additional source area control measures is currently being evaluated. The
groundwater extraction systems under Alternative 7 would not address residual VOCs in the source area.

Source area monitoring and evaluation would continue under the existing source area remedy.

Waste Management Standards: During well installation and groundwater sampling, wastes would be
generated. These materials would be containerized, characterized, and disposed offsite. Based on
recent IDW management activity, none of these materials would be classified as RCRA hazardous. The
treatment plant would generate approximately 75 tons per year of dewatered sludge. The sludge would
be characterized and disposed offsite. In addition, the treatment plant would discharge 160 million

gallons of water per year to an infiltration gallery. This water would be treated to achieve MCLs.
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Compliance with ARARs: In the short term, Alternative 7 would not comply with New York State
groundwater quality classification (GA) (6BNYCRR 701.15) and associated MCLs (10NYCRRS5, Subpart 5-
1.51 to 5-1.52) for the sole source aquifer in Suffolk County, New York. During this time, monitoring
would be used to identify areas of residual VOC-impacted groundwater, LUCs would be implemented,
and annual inspections would be conducted to identify potential groundwater extraction wells for potable
water use and/or installation of structures that may be subjected to soil vapor intrusion concerns. |If
required, mitigation measures such as the need for well abandonment and sub slab depressurization

units would be identified. In the long term, Alternative 7 would achieve ARARs.

During implementation of this alternative, several location- and action-specific ARARs would be triggered.
Some groundwater extraction wells and monitoring wells would be installed near or in wetlands and
groundwater sampling would be conducted in these same areas. Wetland- and surface water-type
ARARSs consisting of the New York Freshwater Wetlands Act (6 NYCRR 662 to 664), New York Wild,
Scenic, and Recreational Rivers System Act (6NYCRR 666), and New York Endangered and Threatened
Species of Fish and Wildlife; Species of Special Concern (6 NYCRR 182) would be triggered. These
ARARSs regulate activities conducted in wetlands and surface water bodies that are present within the
Southern Area groundwater plume. These ARARs would be achieved through consultation with
associated regulatory organizations to minimize short term impacts to sensitive areas and ecological

receptors and eliminate long-term impacts.

Action-specific ARARs are limited to management of IDW (6 NYCRR 372.2 and 373-1.1), and
underground injection of treated groundwater (40 CFR 144.81 and .82). These ARARs would be
achieved through planning documents to protect site workers (Health and Safety Plan), onsite waste

management practices (Remedial Action Work Plan), and monitoring of discharges.

Long-Term Effectiveness and Permanence: Alternative 7 would be effective in the long term. LUCs
would be used to restrict groundwater extraction for potable water use and provide notice of the need for
monitoring and/or mitigation of potential soil vapor intrusion issues. These controls would be effective on
Navy-controlled property, but would be less reliable off site where the Navy does not have direct control.
Groundwater is shallow and can be accessed via manual or mechanical well installation techniques.
Groundwater monitoring and annual inspections would be conducted to identify potential water supply

wells or structures that may be impacted by soil vapor intrusion.

The Navy is planning on transferring its property to the Town of Riverhead for economic redevelopment
and the transfer documents restrict groundwater use and identify areas of residual contamination. Once
the property is no longer under Navy control, groundwater monitoring and annual inspections would be

conducted to identify potential wells that could result in adverse impacts to human health.
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Based on current estimates, the migration of VOC-impacted groundwater to the River is not expected to
have an adverse effect on ecological receptors or current recreational users. The River Area
Groundwater Extraction, Treatment, and Injection System would further reduce or eliminate VOCs from
entering the River and monitoring would be used to evaluate migration and potential impacts to the River

and identify the need for additional action.

Reduction of Toxicity, Mobility, or Volume through Treatment: This alternative would result in the
volatilization and photodegradation of approximately 93 pound of VOCs from the Fence Line Area and up
to 282 pounds of VOCs at the River Area. Treatment estimates would be reduced by the degree of
natural biodegradation of VOCs in the aquifer. There would be no reduction of mobility or volume through
treatment under this alternative. The VOCs in groundwater would degrade be through insitu natural
biodegradation and volatilization and photodegradation in the atmosphere. Non-hazardous soil,
groundwater, and sludge wastes would be generated during implementation of this remedy. Facilities are

readily available to transport and dispose of these materials.

Short-Term Effectiveness:  Activities would consist of administrative actions, monitoring well
construction, groundwater monitoring activities; and installation of groundwater extraction wells and piping
near or in wetlands. There would be no risk to human health or the community during implementation of

this alternative.

The extraction of groundwater near wetlands may temporarily (16 years) cause localized dewatering of
wetlands, particularly during dry seasons. Current estimates indicate that with the initial source area
removed, the RAOs would be achieved in the aquifer between 8 years (assuming effective natural
attenuation via biodegradation) and 25 years assuming simple flushing of the VOC-impacted groundwater

into the Peconic River, with a geometric mean estimate of 16 years.

Implementability: LUCs and MNA are technically feasible and could be implemented within two years
after the signing of the ROD. The onsite LUCs and monitoring would be implemented by the Navy in
consultation with the Town of Riverhead. The offsite LUCs and monitoring would require access
agreements, cooperation, and coordination with Suffolk County and the PRSC. These agreements have
been obtained in the past and long-term agreements should be obtainable. Services and materials are

readily available to implement this remedy.

Implementation of the Fence Line Area Groundwater Extraction, Treatment, and Infiltration Gallery
System is expected to be easy and could be implemented within three years. All of these activities are

conducted on Navy property and outside of sensitive areas.

Implementation of the River Area Groundwater Extraction, Treatment, and Infiltration Gallery System

would be more challenging to implement. The groundwater extraction wells would be installed in or near
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wetlands, in endangered species habitat, and within the Wild, Scenic, and Recreational Rivers Act buffer
zone. Actions would require limited clearing of vegetation and placement of temporary and long-term
access roadways. Several government agencies would need to review and approve construction
activities, and timely approval of this action is uncertain. Also, portions of the groundwater extraction
system would be installed on state, county, and private property, and would require approval from the
property owners for access. The ability to obtain this access is uncertain at this time. In addition, a
railroad bisects the treatment zone. The ability to install a water line under the railroad can be difficult.
Any disturbance underneath the railroad tracks would have to be approved by the railroad. During the
Remedial Design, alternative treatment zones could be evaluated, but avoidance of one concern would

worsen other concerns.
Cost: The estimated cost associated with Alternative 4 is as follows.

Capital Cost: ~ $4,700,000

O&M: $ 999,000 per year (16)(Power and operator)
$81,000 per event, 20 events over 16 years (Monitoring)
$14,000 every five years (Five-Year Review)
$7,000 per year (LUC)

PV: $20,000,000 (16 years)

The capital cost is for planning documents, monitoring and groundwater extraction well installation,
treatment equipment and associated building. In addition to monitoring, Five-Year Reviews, power, and
LUCs, well maintenance (re-development or replacement) and well abandonment are included under
O&M costs. Approximately 20 percent of the capital and O&M costs are for the Fence Line Area and
approximately 80 percent of the capita and O&M costs are for the River Area System. O&M costs are

primarily associated with chemical addition, sludge disposal, and operator requirements, and monitoring.
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6.0 COMPARATIVE ANALYSIS OF ALTERNATIVES

In this section, a comparative analysis of alternatives is performed by on criteria detailed in Section 5.0

and the alternatives are further evaluated using a lifecycle analysis.

6.1 COMPARITIVE ANALYSIS OF ALTERNATIVES

The comparative analysis of alternatives and a summary of cost estimates are presented in Tables 6-1

and 6-2, respectively.

6.2 LIFECYCLE ANALYSIS AND OPTIMIZATION

Optimization fundamentally is a practice of systematically employing sound engineering and decision
making processes to enhance the effectiveness and efficiency of a remedial project. These are
commonly conducted throughout the lifecycle of a remedial project, from remedy selection through
decommissioning. Project efficiencies can be gained in each phase, thereby shortening remedial
implementation cost, time span, material usage intensity, energy dependency, etc. Sustainable
remediation is a relatively new aspect of optimization. Periodic optimization and sustainability evaluations
throughout the project lifecycle is an effective means of continually improving remedy effectiveness,
controlling lifecycle costs, and reducing the overall environmental footprint, such as greenhouse gas
emissions, energy usage, and other resource consumption. The results of the sustainability evaluations

illustrate the benefits of continued optimization reviews and sustainability evaluations at each phase.

6.2.1 Objective

This Sustainable Remediation Evaluation (SRE) inputs and results are provided in Appendix G. The
purpose of the SRE is to assess the sustainability of the proposed remedial alternatives using the metrics
of greenhouse gas (GHG) and criteria pollutant emissions, energy use, water consumption, and worker
safety. The results of the SRE are intended to provide additional information for consideration during
remedy selection and to enhance the understanding of the net environmental benefit and optimization of

the selected remedy.

6.2.2 Sustainability Evaluation Policy Background

Department of Defense (DoD) and Navy policies require continual optimization of remedies in every

phase from remedy selection through site closeout (NAVFAC, 2010a).

In January 2007, Executive Order 13423 set targets for sustainable practices for (i) energy efficiency,
greenhouse gas emissions avoidance or reduction, and petroleum products use reduction, (ii) renewable

energy, including bioenergy, (iii) water conservation, (iv) acquisition, (v) pollution and waste prevention
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and recycling, etc. In October 2009, Executive Order 13514 was issued, which reinforced these

sustainability requirements and established specific goals for federal agencies to meet by 2020.

In August 2009, DoD issued the policy entitled Consideration of Green and Sustainable Remediation
Practices in the Defense Environmental Restoration Program. The DoD policy and related Navy
guidance state that opportunities to increase sustainability should be considered throughout all phases of
remediation (i.e., site investigation, remedy selection, remedy design and construction, operation,
monitoring, and site closeout). In response to this policy, the Navy issued an updated Navy Guidance for
Optimizing Remedy Evaluation, Selection, and Design (NAVFAC, 2010a), which includes sustainability
evaluations as part of the traditional Navy optimization review process for remedy selection, design, and
remedial action operation. Applying the Navy optimization concepts with a sustainability review within the
FS process helps to ensure the most appropriate remedies are screened and evaluated so future
remedial actions are selected, designed, and properly operated/maintained for the protection of human
health and the environment. The Naval Facilities Engineering Command (NAVFAC) issued a policy
requiring use of the SiteWise™ tool to perform sustainability reviews as part of all FSes (NAVFAC,
2010b). Performing a combined optimization and sustainability evaluation of the remedial alternatives as

part of the FS may result in the following benefits:

e Reveal certain obstacles or issues that need to be addressed or efficiencies that may be gained by
leveraging experience from similar sites.

e Implement a more robust remedy while balancing the impact to the environment.

e Achieve long-term cost avoidance and savings resulting from more optimal use of available
technologies.

e Ensure efficient, cost-effective, and sustainable site closeout.

Thus, the sustainability evaluation of remedial alternatives presented in this document considers and
incorporates optimization and sustainability concepts to estimate the environmental footprint associated
with each alternative in accordance with the requirements of Executive Order 13423 and the DoD/Navy
optimization policies. The goal is to increase the sustainability of the selected remedial action at NWIRP

Calverton.

6.2.3 Evaluation Tools

This evaluation was performed using a hybrid model consisting of the Navy’s SiteWise tool supplemented

with Tetra Tech’s GSRx model as appropriate for some site-specific items.

SiteWise is a lifecycle assessment tool developed jointly by the U.S. Navy, U.S. Army Corps of
Engineers, and Battelle, which assesses the environmental footprint of a remedial alternative/technology

using a consistent set of metrics. The assessment is conducted using a building block approach where
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every remedial alternative is first broken down into modules that represent the remedial phases in most
remedial actions, including the RI, remedial action, remedial action operation (RA-O), and long-term
monitoring (LTM). Once broken down by remedial phase, the footprint of each phase is calculated. The
phase-specific footprints are then combined to estimate the overall footprint of the remedial alternative.
This building block approach reduces redundancy in the sustainability evaluation and facilitates the

identification of specific impact drivers that contribute to the environmental footprint.

GSRXx builds off of SiteWise and allows for a flexible, site-specific analysis, particularly for materials and
equipment use. For this site, GSRx was used to account for some materials not readily input into
SiteWise and for some equipment with site-specific operational requirements that differ from the usage
assumptions built into SiteWise.

6.2.4 Sustainability Evaluation Framework and Limitations

The sustainability evaluation performed for the remedial alternatives considered lifecycle metrics for GHG
emissions, criteria pollutant emissions, energy consumption, water usage, and worker safety. The no
action alternative (Alternative 1) was not evaluated because no emissions or resource consumption are
assumed to be involved in implementing a no action alternative. The remaining six remedial alternatives

were evaluated for sustainability.

Lifecycle environmental footprint impacts were calculated for energy consumption, emissions of GHG
(carbon dioxide [CO,], methane [CH,], and nitrous oxide [N,O]) and criteria pollutants (nitrogen oxides
[NO,], sulfur oxides [SO,] and particulate matter [PM,g]), water usage, energy consumption, and worker
safety. Lifecycle costs generated in the FS were also compared to the lifecycle impacts.

Lifecycle analysis inventory inputs (Appendix G) in SiteWise are divided into four categories: consumable
materials production; transportation of personnel, materials, and equipment; equipment use and
miscellaneous; and residual handling. Cost estimates from the FS and design calculations for each
alternative were used as a basis for inventory quantities and related assumptions. Emission factor,
energy consumption, and water usage data were correlated to material quantities, equipment,
transportation distances, and installation timeframes to calculate lifecycle emissions, energy
consumption, water usage, and worker safety. Default SiteWise emission, energy usage, water

consumption, and worker fatality and accident risk factors were used.

Although SiteWise was supplemented with GSRx to provide more site-specific inventory inputs, some
limitations remain. For example, several materials and construction equipment inventoried were input
into GSRx and the resulting footprint impacts are incorporated in the SiteWise output results under the
“Equipment Use and Miscellaneous” category. Therefore, the output results of the Equipment Use and

Miscellaneous category includes the impacts of material production for those materials input in GSRX, as
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well as impacts resulting from equipment use. The impacts of other materials input directly in SiteWise
are summarized under the Materials category. However, an examination of the SiteWise and GSRx input
and output sheets helps differentiate the impacts associated with equipment usage and materials
production. Impact drivers for items input in GSRx are identified and evaluated directly within the
respective GSRx evaluation sheet (Appendix G). Additionally, worker safety impacts were not calculated
for heavy equipment inputs in GSRx. However, although real, the impacts to worker safety from the
limited heavy equipment use is expected to be a minor contributor to overall worker risk, considering the

large risk contribution of transportation in each of the alternatives.

6.2.5 Sustainability Evaluation Results

A qualitative impact analysis was performed and is provided as Table 6-3a. The qualitative impact
analysis was developed to provide an illustrative summary of the relative impacts of each alternative and
the respective primary impact drivers. The qualitative impact analysis is based on the quantitative
SiteWise/GSRx evaluation results for each alternative. The quantitative SiteWise/GSRx results are

summarized in Table 6-3b and further described below.

The following summarizes the relative impact and primary impact drivers for each alternative and
respective metrics. In addition, Appendix G provides the input and output sheets that were used for the

SiteWise/GSRx hybrid model. The following sections summarize the results of the evaluation.

Greenhouse Gas Emissions

Emissions of CO,, CH,4, and N,O were calculated and normalized to CO, equivalents (CO.e), which is a
cumulative method of weighing GHG emissions relative to global warming potential. The largest
contributor of GHG emissions is Alternative 7 due to GHG generated during production of electricity
required for operating the extraction system during the RA-O phase. Alternatives 4 and 6 are the next
highest contributors of GHG emissions. Production of electricity for operating the air sparge system is the
primary GHG impact driver for Alternatives 4 and 6. GHG emissions for Alternative 3 are driven by
production of steel for bollards and Alternative 5 is driven by the production of emulsified oil injected as
part of the EISB remedy component. Transportation is the only driver for Alternative 2. GHG emissions

for Alternatives 2, 3, and 5 are minimal compared to the Alternatives 4, 5, 6, and as shown in Exhibit 1.
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Exhibit 1: GHG Emissions
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Criteria Pollutant Emissions

Criteria pollutant emissions for NO,, SO,, and PM,o were estimated for each remedial alternative. Results
from the evaluation of NO,, SO,, and PMj, are summarized in Exhibits 2, 3, and 4, respectively. The
highest NO, emissions (10 metric tons) are associated with Alternative 4 due to production of electricity
required for operating the air sparge system compressor during the RA-O phase. Alternative 7 results in
the highest emissions of SO, and PMy, emissions (4.83 and 0.16 tons, respectively). The SO, emissions
for Alternative 7 are primarily during the RA-O phase from extraction and treatment system operation and
PMj, emissions are driven by manufacture of the high density polyethylene (HDPE) material for the

system’s tanks.

Exhibit 2: NO, Emissions
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Exhibit 3: SO, Emissions
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Energy Consumption

The largest amount of energy is consumed during implementation of Alternative 7 (123,000 million British
Thermal Units [MMBTU]) due to the electricity demand required during the RA-O phase (Exhibit 5).
Alternatives 4 and 6 are less but comparable in magnitude of energy usage (97,600 and 85,000 MMBTU,
respectively) due to electricity demand of mechanical equipment during the RA-O phase. Energy Use for

Alternative 5 is driven by manufacture of emulsified oil product.
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Exhibit 5: Total Energy Used
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Water Usage

No direct water usage resulted from Alternative 2, as the only inputs are related to personnel

transportation. The highest level of water usage is associated with Alternative 4. Alternative 4 water

usage is driven by water demand associated with producing electricity that is required for operating the air

sparge equipment during the RA-O phase. Alternatives 6 and 7 consume less but comparable amounts

of water related to production of electricity required for operating mechanical systems during the RA-O

phase (3.2 and 4 million gallons, respectively). Water usage for Alternative 5 was less than Alternatives

4, 6, and 7 and the primary contributor to Alternative 5 water usage is EISB substrate dilution. Water

usage for each alternative is illustrated in Exhibit 6.
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Exhibit 6: Water Impacts
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Accident Risk

Personnel transport to and from the site contributes to the highest percentage of worker risk. Alternative
7 has the greatest worker risk because of the large amount of travel needed for frequent O&M of the
treatment system and to regularly manage and dispose of wastes, such as generated treatment sludge.
Alternatives 6, 4, and 5 require successively less travel for O&M during the RA-O phase and LTM
sampling travel.. There is a 1 in 7 and 1 in 3 risk of injury to workers if Alternatives 6 or 7 are
implemented, respectively, while the same alternatives have a fatality risk for the same two tasks of 1 in
222 and 1 in 526. All are calculated using Bureau of Labor statistics based on the man-hours worked and
miles driven. For all remedial alternatives, worker risk is primarily linked to transportation of personnel. In
order to minimize risk to workers, transportation distances and frequency should be minimized. All travel
distances are conservatively estimated as 50 miles for worker travel, 100 miles for materials and
equipment transport, and 50 miles for residual handling, so there is potential for a reduction in worker risk

when the chosen remedial action is implemented. See Exhibits 7 and 8.

Exhibit 7: Accident Risk Fatality
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Exhibit 8: Accident Risk Injury
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Cost of Remedial Alternatives

The estimated lifecycle costs are summarized in Exhibit 9. An examination of Exhibit 9 and the above
exhibits for environmental metrics indicates the lifecycle costs of alternatives are correlated with the
environmental footprints of the alternatives. The lifecycle cost for Alternative 7 is the highest ($20.2
million [2011 present value]) and this alternative also presents the highest environmental impact, followed
by Alternatives 6 ($11.7 million) and 4 ($9.6 million), respectively. For perspective, if Alternative 6 is
chosen over Alternative 7, this offers a 30 perecent reduction in GHG and a 42 percent reduction in cost.
If Alternative 4 is chosen over Alternative 7, GHG emissions would be reduced by 10 percent with a 52
percent decrease in cost. If Alternative 5 is chosen, when compared to Alternative 4, Alternative 5 will
emit 92 percent less GHG emissions if implemented and cost 30 percent less. GHGs are not the sole
criteria being studied, but because all other criteria follow a similar trend, it provides insight for this

evaluation.
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Exhibit 9: Lifetime Cost
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6.2.6 Sustainability Evaluation Conclusions

In general, optimization of the selected remedy to decrease the primary components of GHG emissions
could potentially increase the net environmental benefit of remedy implementation. During selection and
design of the remedy, a sensitivity analysis considering elements of the remedy that have the greatest
impact on remedy effectiveness, lifecycle cost, and sustainability metrics may provide additional insight
into appropriate optimization. To aid in the sensitivity analysis, an impact analysis summary was created
to identify the primary drivers of emissions, energy consumption, and water usage for each alternative
(Table 6-3a).

All stakeholders should be aware that the NY City and Long Island area is in an USEPA-designated non-

attainment area (http://www.epa.gov/oaqps001/greenbk/ancl.html) for PM,s and 8-hour ozone. Active

remedial actions, such as Alternatives 4, 6, and 7, could negatively contribute to the degradation of

existing atmospheric conditions.

Measures identified in the evaluation that may reduce the environmental footprint of the alternatives are
listed below for consideration.

e All Alternatives: Optimize routine site activities such that travel requirements are minimized.
Similarly, encourage site workers to carpool to the site to reduce total vehicle mileage and related

energy use and emissions.

e Alternatives 3 through 7: Some reduction of the environmental footprint, particularly GHG emissions,
could be realized for all alternatives during implementation through the possible use of emission
control measures such as alternate fuel sources (e.g. biodiesel), equipment exhaust controls (e.g.

diesel), and equipment idle reduction.
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e Alternatives 3 through 7: As part of periodic optimization, reduce the monitoring frequency from
annual to biannual or every five years as warranted by periodic optimization reviews of monitoring
results. Likewise, periodically reduce the number of monitoring wells and analyses as warranted by

monitoring results.

e All Alternatives: Worker risk can be minimized if travel distances are minimized.

o All Alternatives: Any opportunity for material minimization or substitution should be taken. Steel is a
large contributor to energy use and GHG emissions for all alternatives. If an alternative to steel is
available it should be utilized.

e Alternatives 4 through 7: Consider using fly ash in all concrete mixtures for well pads.

e Alternatives 4, 6, and 7: Optimize mechanical components and treatment components (e.g., variable
speed motors and pulse operation of the air sparge system) to reduce overall electricity usage and
treatment residuals/additives.

e All Alternatives: Perform an evaluation for waste and material minimization.

e Alternatives 4, 5, 6, and 7: As part of periodic optimization, continually assess RAOs and the results
of treatment. Reduce the footprint of target treatment zones and the frequency and/or duration of
treatment as warranted by monitoring results. Transition to MNA as soon as conditions are favorable
to effectively remediate residual contaminants.

Continual optimization of the selected remedy and related monitoring plan throughout the project lifecycle
(FS, remedial design, remedial action, RA-O/Long-Term Monitoring phases) in accordance with Navy
policy and guidance will continually reduce the lifecycle environmental footprint, as well as costs, of the

project.

6.3 PATH FORWARD

This CMS provides to the Navy and other stakeholders information necessary to select the most
appropriate remedial action for the Southern Area. The Navy will select the preferred alternative(s) for
the Southern Area and document the selection in a RCRA Statement of Basis (SOB) and CERCLA
PRAP. The SOB and PRAP will be subject to public review and comment. Following consideration of
public comments, the final remedy for the site will be documented in a RCRA permit modification and
ROD. The remedial design and remedial action for the Southern Area will be performed in accordance

with the requirements contained in the ROD.
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SOUTHERN AREA CORRECTIVE MEASURES STUDY
NWIRP CALVERTON, NEW YORKI
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Date

Activity/Document

Findings/Comments

NWIRP Calverton Facility

1986 Initial Assessment Study (IAS) |The purpose of the IAS was to identify and assess sites posing a potential threat to human health or to the environment due

(Navy, 1986) to contamination from past hazardous materials operations. Based on information from historical records, aerial
photographs, field inspections, and personnel interviews, a total of six potentially contaminated sites were identified at
NWIRP Calverton. Each of the sites was evaluated with respect to contamination characteristics, migration pathways, and
pollutant receptors. The IAS concluded that none of the sites posed an immediate threat to human health or to the
environment; however, four sites warranted further investigation via a Confirmation Study or equivalent, including Site 6 -
Fuel Calibration Area

1992 Site Investigation (SI) The objective of the S| was to obtain environmental information in order to eliminate from further investigation those sites

(HNUS, 1992) that posed no definable threat to the environment or to public health under CERCLA, collect data to develop a valid
Preliminary Assessment score for the sites, document the release or potential release of hazardous substances at each site
and determine if additional action was required. Additional areas were considered for investigation since the 1986 IAS,
because of fuel spills in the fuel depot area, including Site 6A - Old Fuel Calibration Area.

1993 RCRA Facility Investigation This report was prepared to aid in the development of the RFI Work Plan for the facility. It would identify potential corrective
(RFI), Task 2 Report - Pre- measures technologies, and the corresponding field data would be collected during the Facility Investigation. Technologies
Investigation Evaluation of that were considered included onsite or offsite for containment, treatment, remediation, and/or disposal of contamination.
Corrective Measures The data collected was to be used to support the evaluation and selection of these technologies.

Technologies

(HNUS, 1993)

1994-1995 [RCRA Facility Assessment The purpose of the RFA was to gather environmental information at four sites, including Site 10 - Cesspool/Leach field

(RFA) - Sampling Visit Areas in order to eliminate those sites that posed no definable threat to the environment or to human health under RCRA,

(HNUS, 1995a) document the release or potential release of hazardous substances, and determine if additional action was necessary.
Additional investigation was recommended for several sites including Site 10B - Engine Test House.

1994-1995 [RFI for Sites 1, 2, 6A, and 7 The primary objectives of the RFI were to gather environmental information regarding each of the sites in order to delineate

(HNUS, 1995b) the nature and extent of contamination at each site, evaluate potential risks to human health and/or the environment posed
by the contaminants found at each site, and collect data necessary to conduct a Corrective Measures Study (CMS). The
RFI recommended for Site 6A additional groundwater investigation and that containment and/or remediation of
contaminated groundwater be addressed during a CMS. Contaminated soils was also to be addressed during a CMS.

1995 RFI Addendum This addendum was prepared to present the results additional groundwater sampling (March 1995) at RFI sites, including
(HNUS, 1995¢) Site 6A (the first round was in August 1994). There was no overall significant difference in the results for the two rounds.

Therefore, no modifications to the conclusions of the RFI were proposed.
1996 RFA - Sampling Visit This addendum concluded that additional testing was necessary to confirm the presence or absence of contamination at

Addendum
(C.F. Braun, 1997b)

several sites, including Site 10B and the Southern Area. The nature and extent petroleum contamination at Site 10B was
better defined. No action was recommended for the Southern Area based on limited contamination findings.
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1997

Finding of Suitability Lease
(FOSL) (Navy, 1997)

The purpose of the FOSL was to assess the environmental condition of property for all buildings, structures, and land areas
within Zone | of the facility. Zone | was defined as consisting of all land encompassed by the boundary fence and a 7-acre
strip along Connecticut Avenue. Findings were that this land was suitable for interim leasing to the Riverhead Community
Development Agency to initiate their preferred land re-use plan.

Southern Area (Sites 2A, 10B, and On- & Offsite Southern Area)

1980s- |Free product removal at Site 6A |Groundwater table depression and free product removal efforts occurred at Site 6A throughout the 1980s and 1990s by
1990s |by NGC. NGC (until 1996). Untreated, extracted groundwater was discharged into the drainage swale, culvert, and western pond at
Site 6A.

1998 Engineering Evaluation/Cost The EE/CA was conducted to evaluate removal alternatives for several sites, including Sites 6A and 10B. Free product
Analysis (EE/CA) for Sites 2, skimming with groundwater depression was recommended for Sites 6A. No removal actions were recommended for Site
6A, 7, and 10B (Tetra Tech, 10B at the time.

1998)

1998 Phase 2 RFI for Sites 6A,10A, |This RFI served as a supplemental report to the RFI and RFI Addendum, addressing Sites 6A, 10B, and the Southern Area.
10B, and Southern Area (C.F. |A small area of fuel-type contaminated groundwater was present at Site 6A. The free product at Site 6A still was being
Braun, 1998a) addressed by NGC. The Navy would proceed with an interim removal action to re-initiate free product recovery at Site 6A

and 10B. Due to a large area of low-level detections in the Southern Area, the remediation process proceeded to the CMS
step.
2000-2001 |FP removal pilot study at Site  |In 2000, Foster Wheeler implemented a pilot study for the recommended removal action at Site 6A per the EE/CA.
6A. Close-Out Report, Variable water table conditions, low volume of free product, VOC detections, and premature breakthrough of contaminants
Hydrocarbon Removal (Foster |through carbon treatment stopped the pilot test. Subsequently, the removal action was not implemented. Passive free
Wheeler, 2001) product removal, consisting of free product absorbent pillows, was implemented at the site.

2001 Phase 2 Remedial Investigation [The purpose of the Phase 2 Rl was to install additional on- and offsite monitoring wells to fill remaining gaps in data used to
(RI) for Sites 6A, 10B, and delineate the plume. Results of the investigation were that the nature and extent of groundwater contamination had been
Southern Area (Tetra Tech, defined, and no data gaps remained. The Phase 2 Rl recommended proceeding to an FS. Chlorinated volatile organic
2001) compounds (VOCs) were the primary site contaminants. Additional data would be collected during the FS and remedial

action (RA) stages as necessary.

2001 Test Pitting at Site 6A. Test pitting was conducted at Site 6A in June 2001. The technical memorandum presented the findings of test pit
Technical Memorandum for Site |excavations, sample collection, and laboratory analysis. The test pitting and data collection were performed to better define
2 and Site 6A Test Pitting the existing subsurface soil conditions at these sites. In 2001, petroleum free product. The petroleum free product also
Activities (Tetra Tech, 2002) contained VOCs. Historical free product remediation systems reduced the thickness of the remaining free product to a level

that was no longer recoverable via conventional methods. Floating free product near the water table and groundwater
contamination remained at the site.

2003 Final Evaluation Report - SCA Associates were asked to review the Navy's investigation of groundwater contamination associated with former jet

Review of Rl for Sites 6A, 10B,
and Off-Site Southern Area
(SCA Associates, 2003)

engine testing operations at the plant. The purpose of the review was to help the Restoration Advisory Board (RAB)
community members understand the results of the investigation and conclusions about the nature and extent of
contamination. Additional groundwater sampling was recommended to collect additional information on contaminant
transport through deep strata.
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2004-2005 [Groundwater and surface water |Groundwater and surface water samples were collected at Site 6A and the Southern Area from September 2004 through
sampling. Data Summary March 2005. The summary report concluded the following:
Report for Site 6A and the * VOC- and petroleum-contaminated groundwater was delineated at Site 6A. The contamination did not extend to the
Southern Area (Tetra Tech, nearest downgradient monitoring wells at the site. The contamination was limited vertically to approximately 60 feet (ft)
2005) below ground surface (bgs), where an silty clay aquitard unit is present, preventing downward migration. Concentrations
had decreased significantly since 1994. Limited quantities of free product were also present.
* The offsite contamination was not fully delineated, and further sampling was recommended. The horizontal extent was
found to be limited by the Peconic River (receiving water body). Sampling in the river found no impact from site-related
contaminants.
» The nature and extent of contamination was defined enough to proceed to a CMS.

2006 FS/CMS for Site 6A, Site 10B, [This CMS addressed contaminated soil and groundwater at Sites 6A and 10B and the onsite portion of the Southern Area
and On-Site Southern Area plume. The recommended corrective action / remedial alternative for soil at Sites 6A and 10B was excavation and offsite
Plume (Tetra Tech, 2006a) treatment and disposal. The recommendation for the onsite groundwater was land use controls (LUCs) and monitored

natural attenuation (MNA).

2006 Draft FS/CMS for Off-Site This CMS addressed the offsite portion of the Southern Area plume. Several corrective measure alternatives were
Southern Area Plume (Tetra evaluated, including LUCs, groundwater extraction and treatment, in situ biological treatment, MNA and LUCs. No
Tech, 2006b) alternative was recommended, deferring to future discussion with and decision by NYSDEC.

2006 Soil Sampling. Site 6A Data Surface and subsurface soil sampling was performed in January 2006 at Site 6A to delineate the extent of petroleum-
Gap Investigation (Tetra Tech, [contaminated and polychlorinated biphenyl (PCB)-contaminated soil northwest of and in the vicinity of the concrete pad.
2006c¢) Sufficient data was collected for the delineation; however, the horizontal extent of PCB contamination in the subsurface soil

within the groundwater smear zone (6 to 7 feet bgs) required further investigation prior to implementation of remedial action.

2006 Groundwater, surface water, This October 2006 investigation was performed to define the extent of the groundwater plume, determine whether site-
and sediment sampling. related contamination enters the Peconic River, and determine potential adverse effects on ecological receptors in the river.
Results of October 2006 Trichloroethane (TCA) and associated daughter products (e.g., dichloroethane [DCA] and chloroethane) were detected
Groundwater, Surface Water, throughout the plume. DCA was detected in one surface water sample but at concentrations less than the surface water
and Sediment Testing - quality standard. No site-related contaminants were detected in sediment samples.

Southern Area (Tetra Tech,
2007a)
2007 Statement of Basis (SOB) for  |This SOB documented the proposed corrective measures for Sites 6A and 10B. The onsite portion of the Southern Area

Site 6A, 10B, and the On-Site
Southern Area Plume (Tetra
Tech, 2007b)

plume was included. The recommended remedial action for soil at Sites 6A and 10B was excavation and offsite
transportation and disposal. The recommended remedial action for groundwater at these sites was MNA and LUCs.
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2008 Groundwater and surface water | The primary objectives of this January through February 2008 investigation were to develop a better understanding of the
sampling. Data Summary current site characteristics, presence of contamination, and to identify potential exposure pathways and receptors.
Report for Pre-Design Additional monitoring wells were installed in the Southern Area. Groundwater samples were collected at Sites 6A, 10B, and
Groundwater Investigation at the Southern Area, and surface water samples were collected from the Peconic River. 1,1-DCA was found at Site 6A and
Site 6A, Site 10B and the the Southern Area with exceedances of NYS MCLs in several wells. This distribution linked Site 6A, through the Southern
Southern Area (Tetra Tech, Area and the PRSC, to a monitoring well adjacent to the Peconic River. The report recommended the installation of
2008a) additional monitoring wells and recurring groundwater monitoring to establish temporal contaminant data.

2008 Groundwater, surface water, The August 2008 groundwater, surface water, and sediment sampling activities were summarized and the data were
and sediment sampling. Data |evaluated in this report. The report recommended locations for additional temporary and permanent monitoring wells, as
Summary Report for well as continued groundwater sampling.
Groundwater Investigation at
Site 6A, Site 10B, and Southern
Area (Tetra Tech, 2008b)

2008-2010 |Groundwater sampling. These letter reports included the sample results for water testing conducted at the PRSC in December 2008 and March,

Quarterly Sampling Reports for |June, September, and November 2009. Several VOCs were detected above drinking water standards in pre-treatment
PRSC Water Supply (Tetra samples. Quarterly reports were submitted for sampling efforts conducted in December 2008 and March, June, September,
Tech, 2008-2010) and November 2009.

2009 Soil and concrete pad sampling |Concrete chip and surface soil samples were collected from a concrete pad that formerly contained a transformer at Site
at Site 10B. Data Summary 10B in July 2009. Results indicated that a release of PCBs occurred at this pad and PCBs migrated into the surrounding
Letter Report - July 2009 soil. NYSDEC'’s soil clean up objective for PCBs in soil in a restricted residential or commercial use is 1,000 pg/kg. The
Concrete Pad/Surface Soil extent of PCBs in soil was not defined and additional delineation was recommended to determine the horizontal and vertical
Sampling at Site 10B (Tetra extent of PCB-contaminated soils.
Tech, 2009a)

2009 EE/CA for Site 6A-Southern This EE/CA developed and evaluated removal action alternatives for an offsite potable water supply for the PSRC and
Area Off-Site Water Supply vicinity. Alternatives evaluated included an extension of municipal water line and water well treatment. The EE/CA
(Tetra Tech, 2009b) concluded that extending a municipal water line would be a permanent remedy that eliminates exposure with no long-term

annual costs. This alternative provides the best balance of trade-offs based on evaluation criteria. The water line extension
is expected to occur in 2011.
2009 Microcosm study (groundwater |[The objective of the November 2009 microcosm study was to investigate specific subsurface conditions and gauge its

sampling). Letter Work Plan
Southern Area Biodegradation
Study (Tetra Tech, 2009¢c) and
the 2011 Southern Area
FS/CMS described herein.

favorability for biodegradation of chlorinated VOCs. Six groundwater wells were sampled for geochemical parameters,
VOCs, and bacterial species. TCA and daughter products, various electron acceptors, and dechlorinating bacteria were
identified. The data indicated that natural biodegradation was occurring and, more importantly, conditions can be enhanced
to promote anaerobic reductive dechlorination.
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2009 |Additional PCB soil sampling at |Additional soil sampling for PCBs at Site 10B was performed using field test kits and an offsite analytical laboratory in
Site 10B. Letter Work Plan preparation for the remedial action at Site 10B.

Supplemental PCB Soil
Sampling, Concrete Pad Area
at Site 10B-Engine Test House
(Tetra Tech, 2009)

2009-2010 [Remedial Action at Sites 6A The Remedial Work Plans outlined the activities for the soil and free product free product remedial actions at Sites 6A and
and 10B. Remedial Work Plans |10B. Remedial action activities included abandonment of several monitoring wells, removal of hazardous materials,
(AGVIQ, 2008 and 2009a) and |demolition of the Engine Test building and Fuel Pump House, excavation of contaminated soils and free product, collection
Construction Completion of confirmation samples, transportation and off site disposal of PCB- and petroleum-contaminated soils, application of
Reports (AGVIQ, 2009b and oxygen release compound (ORC), and installation of three monitoring wells.

2010).

2009-2010 |Groundwater Sampling. Data |This document details the 2009 groundwater investigation activities conducted at the Southern Area to address data gaps,
Summary Report for 2009 supplement the groundwater monitoring network, and develop an understanding of the current site characteristics, including
Groundwater Investigation the presence of contamination. Comparable concentrations and/or general decreasing contaminant concentrations were
Activities Site 2, 6A, 10B, and |observed in Southern Area monitoring wells. The November 2009 microcosm/biodegradation study showed that conditions
Southern Area (Tetra Tech, in most of the study area are suitable for anaerobic biodegradation of CVOCs. Recommendations included continuing
2010a) annual groundwater monitoring, installing additional temporary monitoring wells to further delineate contamination, conduct

pumping tests to support an FS/CMS, and conduct an enhanced reductive dechlorination pilot study in the Southern Area to
support an FS/CMS.

2010  |Action Memorandum, Water This Action Memorandum documents the decision by the Navy to extend a municipal potable water supply to the PRSC.
Supply Line for the Off-Site This non-time-critical removal action will eliminate human health risks associated with exposure to VOCs in groundwater.
Southern Area (Navy, 2010) The action is expected to take place in 2011.

2010 |Aquifer Pump Tests. Technical [This technical memorandum presents the analysis of the aquifer testing performed in July 2010 at two locations in the
Memorandum: Aquifer Test Southern Area. The testing was performed to estimate aquifer hydraulic parameters to evaluate the feasibility of
Analysis for Site 6A - Southern |groundwater extraction for VOC-contaminated groundwater in the Southern Area and to evaluate potential impacts to
Area (Tetra Tech, 2010b) wetlands from groundwater extraction. Based on aquifer testing, pumping rates of 120 gallons per minute (gpm) for the near-

facility area and 100 gpm for the Connecticut Avenue area would likely be sustainable. Drawdowns observed within the
wetlands at the water table/wetland surface indicate that long-term pumping in the area would impact water levels in nearby
wetlands

2011 Data Summary Report for 2010 [This document details the 2010 groundwater investigation activities conducted several sites, including Sites 6A, 10B, and

Groundwater Investigation
Activities at Site 2, Site 6A, Site
10B, and Southern Area (Tetra
Tech, 2011a)

the Southern Area to address data gaps, supplement the groundwater monitoring network, and further develop the
conceptual site model (CSM) for the Southern Area groundwater plume. Based on collected data, the groundwater plume is
adequately defined. Concentrations of VOCs decrease with distance from River Road. This data is the principle information
used in the 2011 CMS/FS.
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PAGE 6 OF 6

Date

Activity/Document

Findings/Comments

2011

PRSC vapor intrusion study.
Soil Vapor Intrusion
Investigation Work Plan (Tetra
Tech, 2011b)

A soil vapor intrusion evaluation is being performed at the PRSC.




MICROCOSM DATA

TABLE 2-2

SOUTHERN AREA CORRECTIVE MEASURES STUDY
NWIRP CALVERTON, NY

PAGE 1 OF 2
Chlorinated Volatile Organic Compounds Dissolved Dechlorinating Bacteria & Enzymes Geochemical & B|0(_jegradat|on Parameters
Screen Gas Analytical Values
: Vinyl
Location '(rf‘ttirgg sampleDate g 11qca | 1abca | oA |, oo w| Ve Ethane Dhc Db | o iR | oA | chloride Fe |un  qugy| Chloride | Nitrate Nitrite
(ng/L) (ug/L) (ug/L) ' (ug/L) (ug/L) (cells/mL) | (cells/mL) Reductase (Hg/L) (mgiL) (mgiL) (mgiL)
(cells/mL) | (cells/mL)
(cells/ml)
Site 6A-Fuel Calibration Area
01/15/08 ND ND ND ND ND - - - - - - -- -- - - --
FC-MW-07-S 5-15 07/28/08 ND ND 1J ND ND - - - - - - -- -- - - --
09/09/09 ND ND ND ND ND - - - - - - -- -- - - --
Microcosm Study| 11/09/09 ND ND ND ND ND ND 20.2 9,840 ND ND ND 4,260 22.2 6 ND ND
Onsite Southern Area
01/31/08 94 410 51 30 ND - - - - - - -- -- - - --
SA-MW-1271 36 - 46 07/30/08 94 470 63 30 ND - - - - - - -- -- - - --
09/03/09 61 270 29 20 ND ND - - - - - -- -- - - --
Microcosm Study| 11/09/09 41 200 23 9 ND ND 5.6 50,800 ND ND ND 61.8 1,920 9.2 0.45 ND
01/31/08 ND 5 ND ND ND - - - - - - -- -- - - --
SA-MW-128D 58 - 68 07/30/08 ND 7 ND 0.4 J ND - - - - - - -- -- - - --
09/03/09 ND 297 ND ND ND ND - - - - - -- -- - - --
Microcosm Study| 11/09/09 ND 257 ND ND ND ND 0.2 135 ND ND ND 3,780 181 6.4 ND ND
Offsite Southern Area
01/17/08 - -- -- -- - - - - - - - -- -- - - --
SA-MW-131D 60 - 70 07/29/08 - -- -- -- - - - - - - - -- -- - - --
09/14/09 ND 15 ND 1.5 J ND ND - - - - - -- -- - - --
Microcosm Study| 11/09/09 ND 12 ND 1.2 J ND ND 0.3 3,180 ND 0.2J ND 17,400 229 8.5 2.6 ND
01/17/08 4] 23 ND 3 J ND - - - - - - -- -- - - --
SA-PZ-123I11 22 -32 07/31/08 2 13 ND 2 ND - - - - - - -- -- - - --
09/02/09 ND 6.3 ND ND ND ND - - - - - -- -- - - --
Microcosm Study| 11/09/09 ND 11 ND ND ND ND 0.3 3,350 ND ND ND 629 476 11 ND ND
Along Peconic River
01/16/08 ND 47 ND 1 J ND - - - - - - -- -- - - --
SA-PZ-118S 6-16 07/31/08 ND 17 ND 4 ND - - - - - - -- -- - - --
09/02/09 ND 257 ND ND ND ND - - - - - -- -- - - --
Microcosm Study| 11/09/09 ND 5.5 ND 0.98 J ND ND 0.9 517 ND ND ND 2,510 122 12 ND ND
Minimum - 55 - 0.98 - - 0.2 135 - - - 61.8 22.2 6 0.45
Maximum - 200 - 9 - - 20.2 50800 - - - 17400 1920 12 2.6
Mean - 57.1 - 3.7 - - 4.6 11303.7 - - - 4773.5 491.7 8.9 1.5
Median - 11.5 - 1.2 - - 0.6 3265 - - - 3145 205 8.85 1.525

S.U. - Standard units

uS/cm - Microsiemens per centimeter
°C - Degrees celsius

NTU - Nephelometric Turbidity Units
mg/L - miligrams per liter

mV - milivolts

SC - Specific Conductivity

mg/L - Miligrams per liter

ft bgs - feet below ground surface
Mg/L - Micrograms per liter
cells/mL- microbial cells per millilter
-- - Not analyzed / No value

J - Estimated Value

1,1,1-TCA - 1,1,1-Trichloroethane
1,1-DCA - 1,1-Dichloroethane
1,1-DCE - 1,1-Dichloroethene

VC - Vinyl Chloride

CA - Chloroethane

Dhc - Dehalococcoides

Fe2+ - Ferrous Iron

TOC - Total Organic Carbon

Mn - Manganese

DO - Dissolved Oxygen
CO2 - Carbon Dioxide
Fe2+ - Ferrous Iron
H2S - Hydrogen Sulfide
ND - Non-Detect

Dhb - Dehalobacter




TABLE 2-2
MICROCOSM DATA

SOUTHERN AREA CORRECTIVE MEASURES STUDY

NWIRP CALVERTON, NY
PAGE 2 OF 2

Geochemical & Biodegradation Parameters

Geochemical & Biodegradation Parameters

Analytical Values

Water Quality Meter Values

Field Test Kit Values

Screen
Location Interval | Sample Date - . . co - P H.S
(ft bgs) Sulfate Alkalinity | Ammonia Sulfide TOC (mg/L) [pH  (S.U)| SC (us/em) Temp. Turb. DO ORP DO 2 Alkalinity Fe 2
(mg/L) (mg/L) (mg/L) (mg/L) (°C) (NTU) (mg/L) (mV) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Site 6A-Fuel Calibration Area
01/15/08 -- -- -- -- -- 6.14 78 11.17 3.39 2.22 -120.8 -- -- -- -- --
FC-MW-07-S 5-15 07/28/08 -- -- -- -- -- 6.3 61 17.5 5.53 0.54 -101 - - - - -
09/09/09 -- -- -- -- -- 5.58 80 20.81 0.78 0.37 -20 -- -- -- -- --
Microcosm Study| 11/09/09 13 26.7 0.1 ND 1.59 6.07 80 16.94 3.1 0 -91 1 30 34 3 0
Onsite Southern Area
01/31/08 -- -- -- -- -- 6.12 169 11.31 4.44 0.56 38 -- -- -- -- --
SA-MW-127I 36 - 46 07/30/08 -- -- -- -- -- 6.36 113 13.6 1.35 0.44 82 - - - - -
09/03/09 -- -- -- -- -- 5.16 83 13.07 0 0.19 42 -- -- -- -- --
Microcosm Study| 11/09/09 12 33.7 ND ND 1 6.13 118 12.9 1.6 0 106 0.8 25 35 0.2 0
01/31/08 -- -- -- -- -- 6.17 289 10.88 10 0.36 -133 -- -- -- -- --
SA-MW-128D 58 - 68 07/30/08 -- -- -- -- -- 6.32 77 14.2 8.26 0.27 -93 - - - - -
09/03/09 -- -- -- -- -- 5.52 75 16.22 128 0.52 -12 -- -- -- -- --
Microcosm Study| 11/09/09 12 13.6 0.11 ND 1.9 5.87 67 14.37 14 0 -111 0.5 31 14 3 0
Offsite Southern Area
01/17/08 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
SA-MW-131D 60-70 07/29/08 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
09/14/09 -- -- -- -- -- 6.02 292 15.17 29.2 0.39 -82 -- -- -- -- --
Microcosm Study| 11/09/09 19 40.3 0.1 ND 1.6 6.04 108 13 2.2 0 -104 0 36 40 3.8 0
01/17/08 -- -- -- -- -- 5.64 86 10.11 0.52 1.72 54 -- -- -- -- --
SA-PZ-123I1 22 -32 07/31/08 -- -- -- -- -- 5.67 128 13.46 0 5.28 189 - - - - -
09/02/09 -- -- -- -- -- 5.18 76 14.04 0 0.19 31 -- -- -- -- --
Microcosm Study| 11/09/09 14 16.8 0.21 ND 1.52 5.68 118 11.55 0.52 0 108 0.9 25 14 0.8 0
Along Peconic River
01/16/08 -- -- -- -- -- 6.33 129 9.84 1.55 2.72 -93.2 -- -- -- -- --
SA-PZ-118S 6-16 07/31/08 -- -- -- -- -- 6.66 107 17.3 0.67 0.3 -128 - - - - -
09/02/09 -- -- -- -- -- 5.68 139 19.02 6.45 0.45 -61 -- -- -- -- --
Microcosm Study| 11/09/09 6.4 31 0.63 ND 2.37 6.34 95 15.82 1.8 0 -80 0.8 25 30 2.8 0
Minimum 6.4 13.6 0.1 1 5.68 67 11.55 0.52 0 -111 25 14 0.2 0
Maximum 19 40.3 0.63 2.37 6.34 118 16.94 14 0 108 36 40 3.8 0
Mean 12.7 27.0 0.2 1.7 6.0 97.7 14.1 3.9 0.0 -28.7 0.7 28.7 27.8 2.3 0.0
Median 12.5 28.85 0.11 1.595 6.055 101.5 13.685 2 0 -85.5 0.8 27.5 32 2.9 0




TABLE 2-3

MAXIMUM GROUNDWATER DETECTIONS

SOUTHERN AREA CORRECTIVE MEASURES STUDY

NWIRP CALVERTON, NEW YORK

National Ambient

NYS DEC Water

NYS "Class C"

Mamimum Result

Overall Maximum

Chemical NYSDOH McL © Water Quality ] N Surface Water
Criteria® Quality Criteria™ | o ity Standard © 2008 2009 2010 Overall Sample ID Sample Date
Volatile Organic Compounds (ug/L)
2-Butanone 50 - - - 1J ND 33J 33J© FC-MW02S-515 09/10/10
Acetone 50 - - - ND ND 24 24 ©® SA-TW335-3135 06/10/10
Benzene 5 221 2160‘“ 10 * 1 ND 17 17 SA-TW349-3135 09/10/10
Carbon Disulfide 50 - - - 2J ND 1J 2J FC-MW126D-7484 01/08/08
Chlorobenzene 5 130 t 5.0 #¢ s 1 ND 13 13 SA-PZ14911-3237 07/10/110
Chloroethane 5 - - - 63 29 970 J 970 J SA-TW343-3135 06/10/10
Chloroform 50 571% - - 1.3J 29J 1.3J 29J SA-MW132S-414 09/10/09
Chloromethane 5 - - - 3 ND ND 3 SA-PZ-12311-3242 08/08/08
Cyclohexane 50 - - - ND ND 5.6 5.6 SA-TW348-2125 09/10/10
Dichlorobenzene, 1,2- (ortho) 5 420 t 5.0 ¢¢ O 5 ** (5) ND ND 6.4 6.4 SA-PZ-138I1-3742 07/10/10
Dichlorobenzene, 1,3- (meta) 5 320 T 5.0 ¢¢ © 5 ** ) 3J ND 3.1J 3.1J SA-PZ-13811-3742 07/10/10
Dichlorobenzene, 1,4- (para) 5 63 1 5.0 ¢¢ O 5 ** (5) 13 3.8J 13 13 SA-PZ-138I1-3742 07/10/10
Dichloroethane, 1,1- 5 - - - 470 270 J 2,100 2,100 SA-TW335-3135 06/10/10
Dichloroethane, 1,2- 5 0.38 24 ¢ - 06J ND 0.83J 0.83J SA-PZ143-4146 06/10/10
Dichloroethene, 1,1- 5 330t 0.8 ¢ - 30 20 110 110 SA-TW335-3135 06/10/10
Dichloroethene, cis-1,2- 5 - - - 0.3J ND 1.1J 1.1J SA-TW343-3135 06/10/10
Ethylbenzene 5 530 t 17 ¢ - 05J ND 120 120 SA-TW348-2125 09/10/10
Freon 113 50 - - - 1J ND 1.1J 1.1J SA-TW320-5155 03/10/10
Hexanone, 2- 50 - - - ND 6.9J 2.6J 6.9J® SA-MW1291-5060 09/10/09
Isopropyl Benzene / Cumene 5 -- 2.6 ¢¢ -- ND ND 35 35 SA-TW348-2125 09/10/10
Methyl Cyclohexane 50 - - - 1J ND 25J 2.5J SA-TW343-3135 06/10/10
Methy! tert-butyl ether 10 - - - ND ND 1.3J 1.3J SA-TW340-4145 06/10/10
Methylene Chloride 5 46t - 200 * ND ND 17 17 © FC-MWO071-4858 09/10/10
Naphthalene 50 - 13 ¢¢ - ND ND 190 190 SA-TW348-2125 09/10/10
Tetrachloroethene 5 0.69 t 1.0 ¢ - 12 ND 190 190 ™ SA-TW331-2125 06/10/10
Toluene 5 1,300 1 100 ¢ 6,000 * 3J ND 2.3J 3J FC-MW02S-515 01/08/08
Trichlorobenzene, 1,2,4- 5 351 5 ¢¢ 5 ** (4) 4 27J 71J 714 SA-PZ143-4146 09/10/10
Trichloroethane, 1,1,1- 5 - - - 94 61 1,200 1,200 SA-TW349-3135 09/10/10
Trichloroethene 5 25+¢ 11 ¢ 40* ND ND 1.3J 1.3J SA-TW343-3135 06/10/10
Vinyl Chloride 2 0.025 t 18 ¢ - 3 ND 8.1J 8.1J SA-TW335-3135 06/10/10
Xylenes (total) 5 - 65 ¢¢ - 10J ND 120 120 SA-TW349-1115 09/10/10

Shading indicates exceedance of criteria or standards

ug/L - micrograms per liter

J - Estimated Value

-- Not available

1. New York State (NYS) Department of Health (NYSDOH) Maximum Contaminant Level (MCL). 10 NYCRR, Part 5, Subpart 5-1 Public Water Systems, Tables 1 through 3. http://www.health.ny.gov/regulations/nycrr/title_10/part_5/subpart_5-1_tables.htm#table1.

2. National Ambient Water Quality Criteria. http://water.epa.gov/scitech/swguidance/waterquality/standards/current/upload/nrwqc-2009.pdf.

1 Criteria associated with human health through
I Criteria associated with aquatic (chronic).

3. NYS Department of Environmental Conservation Division of Fish, Wildlife, and Marine Services. "Technical Guidance for Screening Contaminated Sediments." (Table 1. Sediment Criteria for non-polar organic contaminants.)

+ Criteria associated with human health through water usage and fish consumption.

+¢ Criteria associated with aquatic (chronic).

4. NYS Surface Water and Groundwater Quality Standards (6 NYCRR Part 703, Section 703.5[f], Table 1). Peconic River is Class C Surface Water . http://www.dec.ny.gov/regs/4590.html.
* Criteria associated with human health via fish consumption.

** Criteria associated with aquatic (chronic).

5. Applies to the sum of 1,2-; 1,3-; and 1,4-dichlorobenzene; or applies to the sum of 1,2,3-; 1,2,4-; and 1,3,5-trichlorobenzene.

6. Suspected laboratory blank contaminant.

7. This detection of tetrachloroethene may not be site-related.




TABLE 2-4
MAXIMUM GROUNDWATER DETECTIONS - OFFSITE ONLY
SOUTHERN AREA CORRECTIVE MEASURES STUDY
NWIRP CALVERTON, NY

National Ambient NYS "Class C" Mamimum Result Overall Maximum
. . NYS DEC Water
Chemical NYSDOH McL @ | Water Quality ] ) Surface Water
Criteria® Quality Criteria Quality Standard “ 2008 2009 2010 Overall Location Sample Date
Volatile Organic Compounds (pg/L)
Acetone 50 -- -- - ND ND 6.3J 6.3J SA-TW325 06/10/10
Benzene 5 221 6¢ . 210 10 * 0.3J ND 1.9J 1.9J SA-TW329 06/10/10
Butanone, 2- 50 - - - ND ND 21J 21J SA-PZ140 06/10/10
Carbon Disulfide 50 -- -- - 05J ND ND 05J SA-PZ125 08/08/08
Chlorobenzene 5 130 t 5.0 ¢¢ 45?9* ND ND 0.58 J 0.58 J SA-PZ140 06/10/10
Chloroethane ) -- -- -- 0.7J ND 44 44 SA-PZ143 06/10/10
Chloroform 50 571¢ -- - ND 29J 1.3J 29J SA-MW132S 09/09/09
Chloromethane 5 -- -- - 3 ND ND 3 SA-PZ123I1 08/08/08
Dichlorobenzene, 1,2- 5 420 50 ¢¢® 5 xx () 0.3J ND 1.6J 1.6J SA-PZ143 06/10/10
Dichlorobenzene, 1,3- 5 320 t 50 ¢¢® 5 xx () ND ND 1.2J 1.2J SA-PZ140 06/10/10
Dichlorobenzene, 1,4- 5 63 1 50 ¢ ® 5 xx () 06J ND 4.1J 4.1J SA-PZ140 06/10/10
Dichloroethane, 1,1- 5 - - -- 63 54 900 900 SA-TW329 06/10/10
Dichloroethane, 1,2- 5 0.38 t 24 ¢ - 06J ND 0.83J 0.83J SA-PZ143 06/10/10
Dichloroethene, 1,1- 5 330 T 0.8 ¢ -- 10 6.9 69 69 SA-TW329 06/10/10
Dichloroethene, cis-1,2- 5 -- -- - 2J 14J ND 2J CA-PRSC-0201 01/08/08
Isopropyl Benzene / Cumene 5 -- 2.6 ¢ -- 2J ND 1.7J 2J CA-PRSC-0202 01/08/08
Methyl tert-butyl ether 10 -- -- - 0.7J ND ND 0.7J CA-PRSC-0203 01/08/08
Methylene Chloride 5 46t - 200 * ND ND 2.7J 2.7J SA-PZ166I 09/10/10
Naphthalene 50 - 13 ¢¢ - ND 3.4J 7.9 7.9 SA-TW329 06/10/10
Toluene 5 1,300 t 100 ¢¢ 6,000 * ND ND 23J 23J SA-PZ143 09/10/10
Trichlorobenzene, 1,2,4- 5 35¢ 54 g5 * () 1J ND 71J 71J SA-PZ143 09/10/10
Trichloroethane, 1,1,1- 5 -- -- -- 2 ND 170 170 SA-TW329 06/10/10
Trichloroethene 5 25% 11 ¢ 40 * 09J ND 0.75J 09J CA-PRSC-0201 12/08/08
Vinyl Chloride 2 0.025 t 18 ¢ -- 3 ND 24 3 SA-PZ123I 08/08/08
Xylenes (total) 5 -- 65 ¢¢ -- ND ND 0.42J 0.42J SA-TW345 06/10/10
Shading indicates exceedance of criteria or standards
ug/L - micrograms per liter J - Estimated Value ~ ND - nondetect -- Not available

1. New York State (NYS) Department of Health (NYSDOH) Maximum Contaminant Level (MCL). 10 NYCRR, Part 5, Subpart 5-1 Public Water Systems, Tables 1 through 3. http://www.health.ny.gov/regulations/nycrr/title_10/part_5/subpart_5-1_tables.htm#table1.
2. National Ambient Water Quality Criteria. http://water.epa.gov/scitech/swguidance/waterquality/standards/current/upload/nrwqc-2009.pdf.

1 Criteria associated with human health through water usage and fish consumption.

1 Criteria associated with aquatic (chronic).
3. NYS Department of Environmental Conservation (DEC) Division of Fish, Wildlife, and Marine Services. "Technical Guidance for Screening Contaminated Sediments." (Table 1. Sediment Criteria for non-polar organic

. C‘rite;ia alssc\;ciated with human health through water usage and fish consumption.
+¢ Criteria associated with aquatic (chronic).
4. NYS Surface Water and Groundwater Quality Standards (6 NYCRR Part 703, Section 703.5[f], Table 1). Peconic River is Class C Surface Water. http://www.dec.ny.gov/regs/4590.html.

* Criteria associated with human health via fish consumption.
** Criteria associated with aquatic (chronic).

5. Applies to the sum of 1,2-; 1,3-; and 1,4-dichlorobenzene; or applies to the sum of 1,2,3-; 1,2,4-; and 1,3,5-trichlorobenzene.



TABLE 2-5

SURFACE WATER AND SEDIMENT DETECTIONS
SOUTHERN AREA CORRECTIVE MEASURES STUDY
NWIRP CALVERTON, NEW YORK

Surface Water Sediment
NYS "Class C" National ORNL
Chemical Surface Water | Ambient Water NYS DEC. Surface Maximum Loca.tion of ORNL Maximum LocaFion of
: . Water Quality Water ) Maximum Sediment . Maximum
Quality Quality @ Detection ) | Detection .
) L) Criteria Benchmark Detection |Benchmark Detection
Standard Criteria @
Volatile Organic Compounds (ug/L for surface water) (ug/kg for sediment)
Acetone - - - 1,500 42J7 |SA-SW-201 8.7 130J P ® [SA-SD-124
Butanone, 2- - - - 14,000 - - 270 234D SA-SD-124
Carbon Disulfide - - - 0.92 - - 0.85 34J® SA-SD-124
Dichlorobenzene, 1,4- 5 ** ©) 63 1 5.0 ¢4 © 15 - - 340 41 SA-SD-124
Dichloroethane, 1,1- - - -- 47 0.56 J SA-SW-124 27 76J SA-SD-124
Hexanone, 2- - - - 99 - - 22 114D SA-SD-125
Naphthalene - - 13 ¢ 12 - - 240 37J© SA-SD-125
Toluene 6,000 * 1,300 t 100 ¢+ 9.8 - - 50 25J© SA-SD-125
Trichlorobenzene, 1,2,4- 5** © 35 1 5 ¢4 110 49J  |SA-Sw-124 9,600 9.7J SA-SD-124
Shading indicates exceedance of screening level.
NYSDEC = New York State Department of Environmental Conservation
-- Not available J - estimated value

ug/L - micrograms per liter

ug/kg - micrograms per kilogram

1. New York State (NYS) Surface Water Standards (6 NYCRR Part 703, Section 703.5[f], Table 1). Peconic River is Class C Surface Water.
http://www.dec.ny.gov/regs/4590.html. There were no exceedances of NYS criteria.

* Criteria associated with human health via fish consumption.
** Criteria associated with aquatic (chronic).

2. National Ambient Water Quality Criteria. http://water.epa.gov/scitech/swguidance/waterquality/standards/current/upload/nrwqc-2009.pdf.

1 Criteria associated with human health through water usage and fish consumption.
I Criteria associated with aquatic (chronic).
3. NYS Department of Environmental Conservation (DEC) Division of Fish, Wildlife, and Marine Services. "Technical Guidance for Screening Contaminated Sediments." (Table

1. Sediment Criteria for non-polar organic contaminants.)

+ Criteria associated with human health through water usage and fish consumption.

+¢ Criteria associated with aquatic (chronic).

4. Oak Ridge National Laboratory (ORNL) surface water values - Table 1 (secondary chronic values), Toxilogical Benchmarks for Screening Potential Contaminants of
Concern for Effects on Aquatic Biota: 1996 Revision (Suter and Tsao, 1996). http://www.esd.ornl.gov/programs/ecorisk/documents/tm96r2.pdf.

5. ORNL sediment quality benchmarks - Table 3 (secondary chronic values), Toxicological Benchmarks for Screening Potential Contaminants of Concern for Effects on
Aquatic Biota: 1997 Revision (Hull, Jones, and Suter Il, 1997). http://www.esd.ornl.gov/programs/ecorisk/documents/tm95r4.pdf.

6. Applies to the sum of 1,2-; 1,3-; and 1,4-dichlorobenzene; or applies to the sum of 1,2,3-; 1,2,4-; and 1,3,5-trichlorobenzene.

7. Suspected laboratory blank contaminant.

8. Acetone and carbon disulfide were detected above the ORNL sediment quality standard, but are not considered site-related (based on plume concentrations near the river, surface water

concentrations in the river, potential laboratory blank contamination [acetone], and infrequent detection in the sediment).

9. Potential anthropogenic chemical.




TABLE 2-6

SUMMARY OF CALCULATED RISKS
1995 BASELINE HHRA FOR SITE 6A - FUEL CALIBRATION AREA
SOUTHERN AREA CORRECTIVE MEASURES STUDY

NWIRP CALVERTON, NY

Hazard Index

Incremental Cancer Risk

Medium Exposure Route Current Future Adult | Future Child Current Future Adult | Future Child
Maintenance Resident Resident Maintenance Resident Resident
Worker Worker

Soil Incidental Ingestion 2.1x10° 8.8x107 8.2x107 3.6x10° 1.7x10° NA
Dermal Contact 1.4x10° 3.2x102 5.4x10 7.5x107 6.4x10° NA

Groundwater Ingestion NA 7.3 17 NA 2.1x107 NA
Dermal Contact NA 0.49 0.85 NA 8.0x10™ NA

Inhalation of Volatiles NA 1.1 4.9 NA 2.8x10™ NA

Total 1.6x10” 8.9 23.6 7.9x10” 2.5x10” NA

HHRA - human health risk assessment
NA - Exposure route not applicable for receptor, as noted
Baseline HHRA was performed during the RCRA Facility Investigation (Tetra Tech, 1995b).




TABLE 2-7
CHEMICALS OF CONCERN
SOUTHERN AREA CORRECTIVE MEASURES STUDY
NWIRP CALVERTON, NEW YORK

Benzene
Chloroethane
Dichlorobenzene, 1,2-
Dichlorobenzene, 1,3-
Dichlorobenzene, 1,4-
Dichloroethane, 1,1-
Dichloroethene, 1,1-
Ethylbenzene
Isopropylbenzene
Methylene Chloride
Naphthalene
Tetrachloroethene
Trichlorobenzene, 1,2,4-
Trichloroethane, 1,1,1-
Vinyl Chloride
Xylenes (total)

Chemical of Concern selected based on exceedance of New York State
Department of Health Maximum Contaminant Level (see Table 2-3).



TABLE 31

SELECTION OF GROUNDWATER PRGS
SOUTHERN AREA CORRECTIVE MEASURES STUDY
NWIRP CALVERTON, NEW YORK

Southern Area NYS NYS "Class C" Federal Selected
Groundwater Maximum meL @ Surface Water MOL Groundwater PRG
Chemical of Concern Concentration (uglL) Quality Standard (ug/L) ©
(Mg/L) Hg (Mg/L) (Mg/L)

Benzene 17 5 10 * 5 5
Chloroethane 970 5 -- - 5
Dichlorobenzene, 1,2- (ortho) 6.4 5 5 *x (3) 600 5
Dichlorobenzene, 1,3- (meta) 3 5 5 #x (3) -- 5
Dichlorobenzene, 1,4- (para) 13 5 5 *x (3) 75 5
Dichloroethane, 1,1- 2,100 5 -- -- 5
Dichloroethene, 1,1- 110 5 -- 7 5
Ethylbenzene 120 5 -- 700 5
Isopropyl Benzene 35 5 -- -- 5
Methylene Chloride 17 @ 5 200 * 5 5
Naphthalene 190 50 -- - 50
Tetrachloroethene 190 ® 5 - 5 5
Trichlorobenzene, 1,2,4- 7.1 5 5 *x 3) 70 5
Trichloroethane, 1,1,1- 1,200 5 -- 200 5
Vinyl Chloride 8.1J 2 -- 2 2
Xylene 120 5 -- 10,000 5

ug/L - micrograms per liter

J - Estimated Value

-- Not applicable

1. New York State (NYS) Maximum Contaminant Level (MCL). 10 NYCRR, Part 5, Subpart 5-1 Public Water Systems,
Tables 1 through 3. http://www.health.ny.gov/regulations/nycrrititle_10/part_5/subpart_5-1_tables.htm#tablel.

2. NYS Surface Water Quality Standards (6 NYCRR Part 703, Section 703.5[f], Table 1). http://www.dec.ny.gov/regs/4590.html.

* Criteria associated with human health via fish consumption.

** Criteria associated with aquatic (chronic).
. Applies to the sum of 1,2-; 1,3-; and 1,4-dichlorobenzene; or applies to the sum of 1,2,3-; 1,2,4-; and 1,3,5-trichlorobenzene.

. Suspected laboratory blank contaminant.
. This detection of tetrachloroethene may not be site-related.
. Preliminary Remediation Goal (PRG) is selected based on most conservative criteria.

o U~ W




TABLE 4-1
GENERAL RESPONSE ACTIONS FOR GROUNDWATER
SOUTHERN AREA CORRECTIVE MEASURES STUDY
NWIRP CALVERTON, NEW YORK

General Response Effect Associated with
Action (GRA) Remedial Actions Objectives (RAOSs)

None. Serves as a baseline to compare other response

No Action .
actions.

Reduces human exposure to groundwater by placing
restrictions on aquifer use and activities that may result in
Institutional Controls [exposure. Monitoring may be performed in conjunction with
other alternatives to determine if RAOs are being met or
iffwhen cleanup goals are met.

Minimizes or prevents the migration of contaminants in the

Containment
groundwater to receptors.

Removes contaminants from the saturated zone by physical

Extraction/Treatment/ |extraction of groundwater. Minimizes the likelihood of
Discharge exposure to contaminants by extracting them from

groundwater and placing them in a controlled environment.

Treats contaminants in place via chemical, biological, and/or

In Situ Treatment .
physical processes.
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z
No Action None Not applicable No action provided. This process option is This process option is retained to provide the |Low Cost. Not protective.
retained to provide the basis for comparing basis for comparing active process options
active process options and technologies. v v v ¥ land technologies. X
Institutional Administrative | Land-Use Controls JLUCs issued for property within potentially Aids in preventing human activities that may |Normally combined with other Does not meet PRGs. Can limit short-
Controls restrictions (LUCs) / Deed Jcontaminated areas to restrict property use and increase impacts or exposure to contaminants [technologies to enhance performance. |[term and possibly long-term site use.
Restrictions and Jwell installation. (i.e., helps to prevent human exposure to Can be used for short-term or long-term |Requires legal documentation and
Notices COCs in groundwater and indoor air vapor remedies, and can be easily removed. |administration of controls. Difficult to
v v v v |issues resulting from COCs in groundwater). [Can be cost-effective. implement off site. X
Current Navy property transfer documents
limits use of onsite groundwater.
Access Fences Security fences installed around potentially Prevents public from entering site, and Effective restrictions and controls Does not meet PRGs. May limit
restrictions contaminated areas to limit access. 5 v 5 5 provides site security. associated with the property/land. property transactions. Not relevant to X
groundwater restrictions (versus soil
restrictions).
Alternative Cisterns or Tanks |Drinking water is dispensed to users from a Provides potable water supply to public in Provides a drinking water source not Does not meet PRGs. Space required
Drinking Water central point. affected area. impacted by COCs. to store tank. Cost associated with
Source v v v v maintenance and distribution. X
Bottled Water Drinking water is obtained from a commercial Provides potable water supply to public in Provides a drinking water source not Does not meet PRGs. Cost of
vendor. affected area. impacted by COCs. purchasing water. Inconvenient for
v v v v . . X
public and does not provide for all
potable water use.
Deeper or Wells are installed deep or upgradient if these Provides alternative water source from Provides a drinking water and potable [Does not meet PRGs. Installation and
Upgradient Wells |areas are isolated from contamination. different area of same aquifer or deeper, water source not impacted by COCs. permitting of new wells. Subsequent
YYLYY [ Y Y[ Y Y |unaffected aquifer. pipelines required for distribution. X
Municipal Water JAdditional water sources are established. Provides municipal water supply to public in Provides drinking water source not Does not meet PRGs. Requires new
Supply volovovlovol vy affected area. Note this is an action being |impacted by COCs. construction and distribution of X
taken by the Navy in 2011 for the PRSC pipelines.
area.
Monitoring / Performance and |Sample media containing COCs and/or media at Common component of groundwater Minimal infrastructure and O&M Labor intensive and long term
Sampling Compliance points of compliance. remedies. Determine if remedy is working as |required. monitoring may be required.
Monitoring vv | vv]|vv ]| vv lintended: concentration trends, compliance X
with objectives and efficiency of remedy.
Monitored Intrinsic process [Natural attenuation (all mechanisms including Common component of groundwater remedies |Minimal infrastructure and O&M Labor intensive and long term
Natural and Performance |biodegradation, advection-dispersion, dilution, for lower concentration portion of plume. required. monitoring may be required. MNA is
Attenuation Monitoring etc.) coupled with regular monitoring for the Determine if remedy is working as intended: limited by naturally existing physical,
(MNA) COCs as well as for other indicators of concentration trends, compliance with biological, and geochemical
biodegradation. objectives and efficiency of remedy. processes. Native geochemical and
volovvlovol vy Evaluation of contaminant concentration and biological conditions may not be X

migration trends.

sufficient to completely reduce the
contaminant source, so MNA relies on
the slower diffusion and dispersion
and additional actions may be
required.
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Containment Vertical barriers | Slurry wall, sheet JPhysical subsurface barrier (potentially involving Isolates and/or contains contamination; Effective for limiting migration and Technically impracticable to install
piling, vibrating  |a chemical treatment option) to contain/prevent therefore effective for [preventing migration of] |impacted media volume through wall deep and wide enough to contain
barrier wall, etc. |contaminated groundwater flow. vvlvevlvv | v |Mmostcontaminants. Extraction and air sparge |containment. Effective technology when [impacted groundwater plume in a X
technologies can also provide a barrier type combined with in situ or ex situ permeable aquifer.
action. remediation process options.
Collection / Extraction Vertical or Series of wells to extract contaminated Effective for managing migration of soluble This is a conventional and well- This is not always effective for the
Treatment / horizontal extraction|groundwater. Drilling techniques are used to contaminants such as VOCs. established technology to provide removal of contaminants,
Discharge wells position wells vertical or horizontally (or at an hydraulic control of plumes. It can be [contaminants must migrate to area of
angle as applicable). vv | lvv|vv]|vy combined with a wide range of different |extraction. It may require long-term X
technologies specific to the operation at some sites, especially if it
contaminants present in the is a stand-alone remedy.
groundwater.
Collection trenches [Perforated pipe in trenches backfilled with Same as vertical or horizontal extraction wells. [Same as vertical or horizontal Same as vertical or horizontal
porous media to collect water. extraction wells. extraction wells. Physical
environmental conditions (forest and
vv | lvv|vv]|vy wetlands habitats) preclude trenching X
technologies at the Southern Area.
Chemical Chemical oxidation |Extracted contaminated water mixed with an Direct conversion of VOCs to carbon dioxide [Good control of dosing and treatment  [Requires groundwater capture and
treatment oxidant, such as hydrogen peroxide, and water, or less toxic organic alcohols and |efficacy. Destroys or alters organic recovery. Requires significant O&M to
permanganate, ozone, to destroy the organic ketones. contaminants to less toxic or non-toxic |ensure desired results. Cost usually
compounds. v v forms. higher than other more common ex X
situ treatment methods (such as
activated carbon). Lower sustainability
ranking.
Chemical Reduction|Reduction agents added to extracted wastes for Typically used for metals that are more toxic in |Effective for metals and some No applicable to chlorinated VOCs in
reduction of metals to more stable forms. v v |a highly oxidized state (e.g., hexavalent concentrated organic wastes. low concentration plumes. X
chromium).
Physical lon exchange, Physical removal and a change chemical Typically used for inorganic chemicals in Well-established technologies that can |[No applicable to chlorinated VOCs in
Treatment Precipitation and |equilibrium to reduce solubility of contaminants, water. A wide range of ion exchange resins |[treat a variety of ionizable metals and  |low concentration plumes.
Filtration usually metals. Precipitates are separated from and chemicals can be used to treat a wide some nutrients. Effective for both
water by an applied pressure which forces water v vy range of contaminants. cationic and anionic compounds. X
through the filter while retaining solids.
Air stripping Large volumes of air mixed with water in a Common technology for removing CVOCs. Well-established technology for treating |Requires groundwater capture and
packed column to promote transfer of VOCs to v v CVOCs. recovery. May require treatment of air X
air. discharge.
Carbon adsorption JContaminants adsorbed onto activated carbon Common technology for removing CVOCs Well-established technology for treating |Requires groundwater capture and
by passing contaminated water or air through a from water. CVOCs. recovery. Carbon requires offsite
carbon column. v v v treatment or disposal. Not as cost X
effective for poorly adsorbed CVOCs
such at DCA.
Discharge of Wastewater Treated groundwater discharged to municipal or Common technology for treating Can be convenient method of water On-site wastewater treatment plant
treated treatment onsite wastewater treatment plant system. biodegradable organics. discharge with pretreatment or directly. |will not be able to treat high volumes X
groundwater system/plant of low BOD water.
Reuse Use treated groundwater for facility or offsite Common technology in water deficient area.  |Effective water reuse method. Water is relatively abundent in eastern
use. Long Island and not required. X
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Treatment Discharge of Recharge Recharge of treated groundwater to the Common technology where large areas of Effective water discharge option for this [When suspended solids or
(In situ) treated contaminated aquifer via injection wells or permeable soil are present. area. biodegradable organics are present,
groundwater infiltration trench. infiltration galleries are subject to X
fouling over time.
Surface water  |Treated groundwater discharged into a nearby Common technology where surface water Common method and permitting needs |Requires permitting for direct or
Peconic River. bodies are present. are well-established. Potential portion [indirect discharge to McKay Lake. X
of an extraction alternative.
Chemical In Situ Oxidant such as permanganate, hydrogen ISCO is normally used for high strengh ISCO rapidly lowers high The effective placement of the oxidant
Chemical Oxidation |peroxide, persulfate, Fenton's reagent, or ozone organic plumes. concentrations of dissolved organic is often difficult, and uniform
(ISCO) is injected, which chemically oxidizes organic compounds. Treats both chlorinated distribution is more complex.
contaminants to less harmful or totally harmless and nonchlorinated VOCs. Subsurface fouling may occur due to
compounds such as carbon dioxide and water vv|vv deposition of oxides during reactions X
depending on the oxidant and the pH in the that can reduce ISCO effectiveness
treatment zone. over time. Can significantly affect the
properties of the aquifer.
Permeable Reactive|Treats groundwater plume as it passes through Several type of reactive media such as zero  |PRB walls generally provide an Thick, deep or long barriers can be
Barrier (PRB) a permeable reactive zone (natural or induced valence iron, lime, organic mulches, effective method of isolating very expensive. Deep barriers may be
gradient). Reactive zone may be a combination phosphate materials have been used to contaminants and preventing further logistically difficult/impossible.
of physical, chemical, and biological processes. remove a wide range of contaminants. downgradient migration beyond the Structures, property access, and utility
May also include measures, such as low- Chemical reductants such as zero valence wall. No O&M is required other than conflicts can make continuous barriers
permeability barriers, to channel groundwater iron are typical PRB applications to treat periodic replacement/recharge of spent [difficult. Naturally occurring sulfates in
towards treatment zone. Chemical reductants volovovlovol vy CVOCs. material. the aquifer may consume the X
such as zero valence iron are typical PRB chemical reductant media at a greater
applications to treat CVOCs. rate than the contaminants, reducing
the effectiveness over time. Physical
environmental conditions preclude
trenching technologies at the
Southern Area.
In Situ Reduction agents (zero valence iron, ISCR technology is similar to in situ There are no long-term O&M costs after |ZVI can be difficult to distribute
Chemical Reduction|polysulfide, dithionate, ferrous sulfate, etc.) to bioremediation where reagents are injected installation (other than potentially uniformly in the subsurface. Not
(ISCR) alter state, promote precipitate or form less v v | v v | v v [into the subsurface using wells to treat having to reapply material periodically). |effective for large distal plumes. X
soluble, more stable compounds. CVOCs. ISCR is also used for treatment of Installation of many injection wells.
metals.
Physical Air Sparging Air injected into groundwater through a system Mainly designed for VOCs this technology has [Air sparging can be implemented with  |Long term O&M may be required if
treatment of vertical wells or horizontal perforated pipes to proven effective. Can be used as a cutoff / standard well constructions (vertical or |operated as a containment current.
remove VOCs. prevention of migration process option. horizontal), and doesn't require Multiple injection wells are typically
M specialized tools for installation or required. X
operation. Air is the only amendment
introduced to the subsurface. No waste
Biosparging Similar to air sparging: air or oxygen is For stimulating or enhancing aerobic Primarily used for hydrocarbons. AS Only partially effective for CVOCs.
introduced to stimulate aerobic degradation of v v v biodegradation and inherently removing VOCs |systems can be converted to X
hydrocarbons and VOCs. just like AS process option. biosparging systems.
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Treatment Physical Electrical Resistive |Involves installation of electrodes in hexagonal High energy and health and safety issues Effectively removes volatiles quickly. Cost prohibitive and technically
(In situ) treatment Heating or three point arrays and application of high during implementation. But applicable for challenging due to depth and extent of
voltage electrical power to cause boiling of both chlorinated and nonchlorinated VOCs. contamination. Requires follow-on ex
volatile compounds in groundwater. v v situ treatment. Extensive network of X
heating points and electrical wiring
would be required. Very high power
consumption.
Dual-Phase Use of groundwater collection system to lower Not appliable to deep groundwater Not appliable to deep groundwater Not appliable to deep groundwater
Extraction water table to expose soil. Soil vapor extraction contaminant plumes. contaminant plumes. contaminant plumes.
is then ysed to removed absorbed or trapped vovlvy X
contaminants.
Hydraulic Fracturing |High-pressure injection of fluids, followed by Not applicable to sandy aquifers. Not applicable to sandy aquifers. Not applicable to sandy aquifers.
granular slurry or proppant, to create
subsurface fracture patterns that enhance
injection material distribution, increase M A IR e X
probability of COC contact and increase contact
time.
Pneumatic High-pressure injection of air or nitrogen to Not applicable to sandy aquifers. Not applicable to sandy aquifers. Not applicable to sandy aquifers.
Fracturing create self-propped subsurface fracture patterns
that enhance injection material distribution,
increase probability of COC contact and
increase contact time. Also can complement
vapor and fluid extraction technologies The vVYIlYv|vv |y X
fracturing extends and enlarges existing fissures
and introduces new fractures, primarily in the
horizontal direction.
Biological Enhanced In Situ |Stimulation of indigenous microorganisms to Used primarily for hydrocarbons, oxygen Supply of oxygen to increase aerobic  |Requires frequent
treatment Aerobic degrade the chemical by injecting oxygen, generating compounds can be used, but degradation of less oxidized, less injections/replacement of oxygen
Bioremediation [nutrients, and/or oxygen-releasing substrates. additional nutrients such as chlorinated compounds such as compounds and nutrients. Would be
nitrogen/phosphorus are added. chloroethane. less effective for anaerobic
v v environments. Highly oxidized and X
highly chlorinated VOCs (TCA and
DCA) will not be readily biodegraded
under aerobic conditions.
Enhanced In Situ |Use of an organic substrate such as lactate, Effective for low to moderate concentrations of [Provides long term remediation with Intermediate degradation products are
Anaerobic molasses, or vegetable oil to promote anaerobic dissolved-phase CVOCs, especially where limited O&M. Works well on low generated which may adversely
Bioremediation |biodegradation of CVOCs via reductive natural degradation is limited by concentration plumes. impact secondary water quality or
dechlorination pathway. Applied via injection, in v v v v |biodegradable organics. vapor intrusion. X
excavation, or biomulch barrier wall.




TABLE 4-2A

PRIMARY SCREENING OF GROUNDWATER REMEDIATION TECHNOLOGIES AND PROCESS OPTIONS
SOUTHERN AREA CORRECTIVE MEASURES STUDY
NWIRP CALVERTON, NEW YORK

PAGE5OF5
Chemical Class ) .
Primary Screening
General . Remedial Process Options Description 1] 3‘:,, g £ Comments Advantages Disadvantages
Response Action] Technology o O o IS . .
5> 19| 3 2 Retain | Reject
z
Treatment Biological Bioaugmentation |Typically only conducted if initial enhancement Commonly used for CVOCs. Cultures are Effective for sites that lack capability of [Usually requires a two step process to
(In situ) treatment alone does not meet PRGs. Bioaugmentation is available for chlorinated ethenes, ethanes, complete dechlorination. evaluate and implement. Cultures
the injection of contaminant-specific and methanes. Typically not necessary on the require specific geochemical
nonindigenous native or engineered v v East Coast of the U.S. (indigenous conditions before injection of cultures X
microorganisms to the subsurface to promote dehalogenating bacteria are typically present can be conducted.
biodegradation. throughout). Appropriate bacteria already
identified in the Southern Area.
MNA Natural attenuation (all mechanisms including Physical, biological and geochemical MNA does not require infrastructure MNA alone takes a longer time to
biodegradation, advection-dispersion, dilution, conditions must be suitable for attenuation installation except for a network of achieve PRGs than other more
etc.) coupled with regular monitoring for the without adjustments to the natural conditions. |monitoring points. It does not rely on aggressive remedies. MNA is limited
COCs as well as for other indicators of Potential approach for use with other active delivery of amendments to subsurface. |by naturally existing physical,
biodegradation. remedial alternatives, especially in situ There is no O&M, other than monitoring |biological, and geochemical
vovlvey y y biodegrdation. Will likely be a component of |well maintenance. processes. Native geochemical and X
any remedial alternative. biological conditions may not be
sufficient to completely reduce the
contaminant source, so MNA relies on
the slower diffusion and dispersion.
Phytoremediation |Use of plants, grasses, and trees to remove and Water table (and entire depth of Phytoremediation and wetland systems |This technology cannot be applied at
transform or evapotranspire contaminants. Also contamination) needs to be within reach of are self-sustaining. the Southern Area, because the
for hydraulic control in arid regions. plant roots. Geologic confining layer must be contamination is too deep and there is
vv ¥ Y |[Y¥YY|YY |withininfluence of plant groundwater a net infiltration of precipitation. X
extraction for hydraulic control or contaminant
sequestration.

** \/olatile organic compounds (VOCSs) (mostly chlorinated) are the Chemicals of Concern (COCSs) in groundwater at the Southern Area.

v - indicates that the technology has been proven effective for at least a portion of the chemical class at a number of sites

v v -indicates technology is commonly used
CVOCs - chlorinated volatile organic compounds
DCA - 1,1-dichloroethane

ISCO - Insitu Chemical Oxidation

LUCs - Land Use Controls

MNA - Monitored Natural Attenuation

O&M - Operation and Maintenance

PRB - Permeable Reactive Barrier

PRGs - Preliminary Remediation Goals

VOC - volatile organic compounds

SVOCs - semivolatile organic compounds

ZVI - Zero Valence Iron
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General Response

Remedial

Secondary Screening

. Process Options Description
Action Technology . - . .
Effectiveness Implementability Relative Cost Screening comments
No Action None Not applicable |No action provided. This process Not effective, does not achieve Readily implementable, no actions required. Very low. Retained.
option is retained to provide the PRGs and there is no evaluation of Provides basis of comparison to
basis for comparing active process |potential impacts to human health other process options and
options and technologies. and the environment. remediation technologies.
Institutional Administrative | Land-Use Controls |LUCs issued for property within Effective in controlling Easy to implement on the facility. Would be Very low. Retained.
Controls restrictions (LUCs) / Deed |potentially contaminated areas to groundwater use for onsite areas, |[difficult in offsite areas. Will be implemented with other
Restrictions and [restrict property use and well less effective in controlling alternatives.
notices installation. groundwater use in offsite areas.
Monitoring / Performance and |Sample media containing COCs Provides performance and Easily implemented. Generate monitoring plan [Low annual costs, but long-term Retained.
Sampling Compliance and/or media at points of compliance monitoring data. and sample on established schedule. costs are moderate because of Necessary component of any
Monitoring compliance. extended period of operation. action alternative.
Monitored Natural | Intrinsic process |Natural attenuation, including Effective for sites such as this Easily implemented, only monitoring well Low annual costs, but long-term Retained.
Attenuation (MNA)] and Performance |biodegradation, advection- where there are no unacceptable [installation and sampling would be required to [cost are moderate because of Other alternatives may include
Monitoring dispersion, dilution, etc.) coupled current risks (no exposure) and monitor the progress. Because of access extended period of operation. MNA as a component.
with regular monitoring for the COCs [future risks are minimal. agreements, offsite monitoring locations would
as well as for other indicators of be more difficult to implement.
Collection / Extraction Vertical or Series of wells to extract Extraction wells may serve two Easily implemented in areas with permeability [Moderate Retained.
Treatment / horizontal contaminated groundwater. Drilling |purposes: containment by soils. Long-term O&M and water treatment or
Discharge extraction wells  Jtechniques are used to position wells [hydraulic control and removal of disposal. Because of access agreements,
vertical or horizontally, or at an contaminated groundwater. offsite extraction locations would be more
angle. difficult to implement.
Air stripping Large volumes of air mixed with Very effective. Generally over 95% |Evaluation of air discharge quality to determine |Moderate. Retained.

water in a packed column to promote
transfer of VOCs to air.

removal of VOCs.

treatment requirements.

Potentially necessary
component of extraction.

Carbon adsorption

Contaminants adsorbed onto
activated carbon by passing
contaminated water or air through a
carbon column.

Very effective for treatment of
most VOCs. Carbon demand is
dependent on groundwater flow
rate and concentration of VOCs.

Forms a waste stream that requires offsite
disposal.

Moderate to high. There are costs to
regenerate and replace GAC.

Not selected. Use air stripping
technology for treatment.

Discharge of Recharge Recharge of treated groundwater to |Effective means of discharge Easy to implement. Facility has a large area of [Moderate. Retained.
treated the contaminated aquifer via treated water at site. open space available. Potentially necessary
groundwater injection wells or infiltration trench. component of extraction.
Treatment (In situ) Biological Enhanced In Situ |Use of an organic substrate such as |Technology is expected to be Relatively straight forward, well-established, but [Medium-High considering size of Retained.
Treatment Anaerobic lactate, molasses, or vegetable oil to |relatively effective under site would require many injection well installations. |plume. Considered cost-effective in
Bioremediation |promote anaerobic biodegradation of Jconditions. Injection well 'biowall' |Biomulch walls will not be considered because |general for sites, and is cheaper
VOC:s via reductive dechlorination configuration works well on of depth of contamination. Because of access [than chemical treatment
pathway. Applied via injection, dissolved-phase plume. agreements, offsite injection locations would be [technologies and conventional
excavation, or biomulch barrier wall. more difficult to implement. pump and treat systems.
MNA Natural attenuation (all mechanisms |Effective for sites such as this Easily implemented. Only monitoring would be [Moderate. Retained.
including biodegradation, advection- |where there are no unacceptable ([required to monitor the progress. Because of
dispersion, dilution, etc.) coupled current risks (no exposure) and access agreements, offsite monitoring
with regular monitoring for the COCs [future risks are minimal. locations would be more difficult to implement.
as well as for other indicators of
biodegradation.
Physical Air Sparge Air injected into groundwater through |Effective in treating VOCs by Easy to implement. Because of access Moderate. Retained.
Treatment a system of vertical wells or stripping. agreements, offsite locations would be more

horizontal perforated pipes to
remove VOCs.

difficult to implement.

LUC - Land use controls

PRG - Preliminary remediation goals
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General Response
Action

Remedial
Technology

Process Options

Description

Secondary Screening

Effectiveness

Implementability

Relative Cost

Screening comments

MNA - Monitored Natural Attenuation
VOC - Volatile organic compound

** \/olatile organic compounds (VOCs) are the CERCLA Chemicals of Concern (COCs) in groundwater at the Southern Area.

COCs - Chemical of concern

Effectiveness is the ability to perform as part of an overall alternative that can meet the objective under conditions and limitations that exist onsite
Implementability is the likelihood that the process could be implemented as part of the remedial action plan under the physical, regulatory, technical, and schedule constraints.
Relative cost is for comparative purposes only and it is judged relative to the other processes and technologies that perform similar functions.
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General Remedial
Respgnse Technology | Process Option Description Area of Consideration
Action Type
(GRA)
No Action None Not Applicable. |No action provided. This process option is retained to This will provide a basis of comparison to other process
provide the basis for comparing active process options and [options and remediation technologies.
technologies.
Institutional | Administrative |Land-Use Controls |LUCs issued for property within potentially contaminated Groundwater PRG Attainment Area boundary. Applies to
Controls restrictions (LUCs) areas to restrict property use and well installation. Navy exposure to COCs in groundwater and potential indoor air
(or Deed does not deed-restrict federal property; however, if property [vapor in any new or modified buildings resulting from
Restrictions is transferred to non-Federal entity in the future before COCs in groundwater.
and notices) cleanup levels are met, a notice would be necessary. Deed
restrictions may be necessary for offsite property. The
Navy developed and deployed a Web-based management
tool, LUC Tracker, as part of the Naval Installation
Restoration Information System.
Sampling Performance and |Sample media containing COCs and/or media at points of |Groundwater PRG Attainment Area boundary
Compliance compliance. (performance groundwater monitoring). Possible
Monitoring monitoring in the Peconic River (sediment and surface
water) during remedy. Performed with any process option
until RAOs are achieved.
Monitored Intrinsic process [Natural attenuation (all mechanisms including Sample network throughout the Groundwater PRG
Natural and Performance |biodegradation, advection-dispersion, dilution, etc.) coupled [Attainment Area boundary, upgradient, and downgradient.
Attenuation Monitoring with regular monitoring for the COCs as well as for other Standalone alternative or in combination with another
(MNA) indicators of biodegradation. technology. Also considered a process option of the
Biological Treatment technology type.
Collection / Extraction Vertical or Series of wells to extract contaminated groundwater. Drilling Vertical extraction wells in a barrier orientation at facility
Treatment / horizontal techniques are used to position wells vertical or horizontally, |property line and at Peconic River.
Discharge extraction wells Jor at an angle.
Physical Air stripping Large volumes of air mixed with water in a packed column |Potential component of extraction.
Treatment to promote transfer of VOCs to air.

Carbon adsorption

Contaminants adsorbed onto activated carbon by passing
contaminated water or air through a carbon column.

Potential component of extraction.

Discharge of
treated
groundwater

Wastewater
treatment plant

Treated groundwater discharged to municipal or onsite
wastewater treatment plant system.

Potential component of extraction.

Recharge

Treated groundwater re-injected into the aquifer upgradient
of extraction zones.

Potential component of extraction.

Surface water

Treated groundwater discharged into a nearby River.

Potential component of extraction.
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RGeneraI Remedial
iscﬁgonnse Technology | Process Option Description Area of Consideration
i
Type
(GRA) yp
Treatment Physical Air sparging Air injected into groundwater through a system of vertical Air sparge wells in horizontal orientation throughout the
(In Situ) Treatment wells or horizontal perforated pipes to remove VOCs. May |former source area and potentially in vertical orientation for
be combined with soil vapor extraction to collect VOCs. cutoff before the Peconic River.
Biological Enhanced In Situ |Use of an organic substrate such as lactate, molasses, or  [Injection wells in grid-like pattern for any 'hot spot"
Treatment Anearobic vegetable oil to promote anaerobic biodegradation of VOCs |application and injection well barrier wall configuration

Bioremediation

via reductive dechlorination pathway.

throughout dissolved-phase plumes (based on
groundwater travel time and contaminant contact time).

Monitored Natural
Attenuation (MNA)

Natural attenuation (all mechanisms including
biodegradation, advection-dispersion, dilution, etc.) coupled
with regular monitoring for the COCs as well as for other
indicators of biodegradation.

Sample network throughout the Groundwater PRG
Attainment Area boundary, upgradient, and downgradient.
Standalone alternative or in combination with another
technology.
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Analysis Factors

Considerations

Criterion 1 — Overall Protection of Human Health and the Environment

Human Health Protection

Describes how the alternative reduces risk to human health through exposure to
contaminants in soil by direct contact, ingestion, or inhalation.

Environmental Protection

Describes how the alternative reduces the threat to unaffected groundwater, soil,
surface water, and sediment.

Likelihood that the alternative reduces risk to ecological receptors.

Criterion 2 — Media Cleanup Standards

Discusses achievement of preliminary remediation goals and estimated time
required to achieve compliance.

Criterion 3 - Source Control

[Discusses the steps taken in order to control or eliminate source areas.

Criterion 4 - Waste Management Standards

Evaluates the type of wastes that would be generated, RCRA status as
hazardous or non-hazardous.

Other NCP Factors - Compliance with ARA

Rs

Likelihood that the alternative will achieve compliance with chemical-specific
ARARs within a reasonable time.

Chemical-specific ARARs

If it appears that compliance with chemical-specific ARARs will not be achieved,
then evaluation of whether a waiver is appropriate must be completed.

Determination of whether any location-specific ARARs (e.g., preservation of
wetlands) apply to the alternative.

Location-specific ARARs

Likelihood that the alternative will achieve compliance with the location-specific
ARAR.

If the location-specific ARAR cannot be met, evaluation of whether a waiver is
appropriate must be completed.

Action-specific ARARs

Likelihood that the alternative will achieve compliance with action-specific
ARARs (e.g., hazardous waste treatment regulations).

Other Criteria and Guidance

Likelihood that the alternative will achieve compliance with other criteria, such as
risk-based criteria.

Other NCP Factors - Long-term Effectiveness and Permanence

Magnitude of Residual Risks

Identification of remaining risks (risks from treatment residuals) as well as risks
from untreated residual contamination.

Magnitude of the remaining risks.

Likelihood that the technologies will meet required process efficiencies or
performance specifications.

Type and degree of long-term management required.

Long-term monitoring requirements.

O&M functions that must be performed.

Adequacy and Reliability of Controls

Difficulties and uncertainties associated with LTO&M functions.

Potential need for technical components replacement.

Magnitude of threats or risks should the remedial action need replacement.

Degree of confidence that controls can adequately handle potential problems.

Uncertainties associated with land disposal of residuals and untreated wastes.
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Analysis Factors

Considerations

Other NCP Factors - Reduction of Toxicity,

Mobility, or Volume through Treatment

Treatment Process and Remedy

Likelihood that the treatment process addresses the principal threat.

Special requirements for the treatment process.

Amount of Hazardous Material Destroyed
or Treated

Portion (mass) of contaminant that is destroyed.

Portion (mass) of contaminant that is treated.

Reduction in Toxicity, Mobility, or Volume

Extent that the total mass of contaminants is reduced.

Extent that the mobility of contaminants is reduced.

Extent that the volume of contaminants is reduced.

Irreversibility of Treatment

Extent that the effects of the treatment are irreversible.

Type and Quantity of Treatment Residual

Residuals that will remain.

Quantities and characteristics of the residuals.

Risk posed by the treatment.

Statutory Preference for Treatment as a
Principal Element

Extent to which the scope of the action covers the principal threats.

Extent to which the scope of the action reduces the inherent hazards posed by
the principal threats at the site.

Other NCP Factors - Short-term Effectiveness

Protection of the Community during the
Remedial Action

Risks to the community that must be addressed.

How the risks will be addressed and mitigated.

Remaining risks that cannot be readily controlled.

Protection of Workers during Remedial
Actions

Risks to the workers that must be addressed.

How the risks will be addressed and mitigated.

Remaining risks that cannot be readily controlled.

Environmental Impacts

Environmental impacts that are expected with the construction and
implementation of the alternative.

Mitigation measures that are available and their reliability to minimize potential
impacts.

Impacts that cannot be avoided, should the alternative be implemented.

Time until RAOs Are Achieved

Time to achieve protection against the threats being addressed.

Time until any remaining threats are addressed.

Time until RAOs are achieved.

Other NCP Factors - Implementability

Technical Feasibility

Ability to Construct and Operate the
Technology

Difficulties associated with the construction.

Uncertainties associated with the construction.

Reliability of the Technology

Likelihood that technical problems will lead to schedule delays.

Ease of Undertaking Additional Remedial
Action

Likely future remedial actions that might be anticipated.

Difficulty implementing additional remedial actions.

Monitoring Considerations

Migration or exposure pathways that cannot be monitored adequately.

Risks of exposure, should the monitoring be insufficient to detect failure.

Administrative Feasibility

Coordination with Other Agencies

Steps required to coordinate with regulatory agencies.

Steps required to establish long-term or future coordination among agencies.

Ease of obtaining permits for offsite activities, if required.
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Analysis Factors

Considerations

Availability of Services and Materials

Availability of Treatment, Storage
Capacity, and Disposal Services

Availability of adequate treatment, storage capacity, and disposal services.

Additional capacity that is necessary.

Whether lack of capacity prevents implementation.

Additional provisions required to ensure that additional capacity is available.

Availability of Necessary Equipment and
Specialists

Availability of adequate equipment and specialists.

Additional equipment or specialists that are required.

Whether there is a lack of equipment or specialists.

Additional provisions required to ensure that equipment and specialists are
available.

Availability of Prospective Technologies

Whether technologies under consideration are generally available and
sufficiently demonstrated.

Further field applications needed to demonstrate that the technologies could be

used full scale to treat the waste at the site.

When technology should be available for full-scale use.

Whether more than one vendor will be available to provide a competitive bid.
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MONITORED NATURAL ATTENUATION PERFORMANCE MONITORING OBJECTIVES
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MNA Objective

Evaluation for Southern Area

1 Demonstrate that natural attenuation is
occurring according to expectations.

Section 2.2 provides a discussion of the plume throughout the
Southern Area. The plume appears to have stabilized because
of natural attenuation processes and is expected to start
shrinking as a result of the source area remedial actions in 2008
through 2010. Further spatial and temporal data will be collected
and evaluated during baseline sampling and performance
monitoring.

2 Detect changes in environmental
conditions (e.g., hydrogeologic,
geochemical, or microbiological) that
may reduce the efficacy of any of the
natural attenuation processes.

None detected during recent investigations. Additional spatial
and temporal data is currently being collected during annual
sampling and performance monitoring.

3 ldentify any potentially toxic and/or
mobile transformation products.

CVOC breakdown products were identified and delineated
during various groundwater investigations. Breakdown products
of the COCs will continue to be monitored along with the COCs
(some of the COCs are breakdown products of TCA) during
remedy implementation.

4 Verify that the plume is not expanding
downgradient, laterally or vertically.

The plume has stabilized due to natural attenuation processes
and is limited by the discharge to the Peconic River. Further
spatial and temporal data will be collected and evaluated during
annual sampling and performance monitoring.

5 Verify no unacceptable impact to
downgradient receptors.

The concentrations of COCs in groundwater have attenuated to
concentrations below surface water standards by the time
groundwater has reached and discharges into the Peconic River
and the Navy is implementing an action to provide potable water
to PRSC. However, the groundwater within the Attainment Area
(AA) would need to be restricted from use by the LUC
component of the MNA alternative.

6 Detect new releases of contaminants to
the environment that could impact the
effectiveness of the natural attenuation
remedy.

There are no known continuing-source areas.

7 Demonstrate the efficacy of institutional
controls that were put in place to
protect potential receptors.

LUCs will be implemented and enforced as part of remedy
implementation.

8 Verify attainment of remediation
objectives.

Attainment of RAOs will be evaluated throughout MNA. The
remedy will be considered complete when the data show
cleanup levels have been met within the AA.

Notes:

The eight EPA (1999b and 2004) objectives for performance monitoring of the Monitored Natural Attenuation (MNA) portion of Alternative

3 are discussed in Section 5.

USEPA. 1999b. Use of Monitored Natural Attenuation at Superfund, RCRA Corrective Action, and Underground Storage Tank Sites.
Office of Solid Waste and Emergency Response (OSWER) Directive 9200.4-17P. April 21.

USEPA. 2004. Performance Monitoring of MNA Remedies for VOCs in Ground Water. EPA/600/R-04/027. April.
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Criteria

Alternative 1
No Action

Alternative 2
Land-Use Controls (LUCs)

Alternative 3
Monitored Natural Attenuation
(MNA) & LUCs

Alternative 4
Air Sparge, MNA, & LUCs

Alternative 5
Anaerobic Enhanced In Situ
Bioremediation (EISB), MNA, &
LUCs

Alternative 6
Air Sparge, Anaerobic EISB,
MNA, & LUCs

Alternative 7
Extraction, Treatment,
Infiltration, MNA, & LUCs

Overall Protection of
Human Health and
the Environment

Not protective of human health
or the evnironment. Does not
meet RAO.

Limited protections of human health
through restrictions on land and
groundwater use, and building
construction.

This alternative is expected to meet
RAOs through LUCs, inspections, and
monitoring. VOC degradation and
migration will be monitored, may
require additional actions.

Will meet RAOSs for groundwater
through LUCs, inspections,
monitoring, and removal of VOCs
from source area groundwater and
groundwater entering the Peconic
River through volatilzation. VOC
degradation through natural
processess will also be monitored
and the need for additional actions
will be evaluated.

Will meet RAOSs for groundwater
through LUCs, inspections,
monitoring, and enhanced

biodegradation of VOCs from higher

concentration areas (DCA greater
than 50 to 500 pg/L). VOC
degradation through natural
processess will also be monitored in
the lower VOC concentration area
and need for additional actions will
be evaluated.

Will meet RAOSs for groundwater
through LUCs, inspections,
monitoring, and enhanced
biodegradation of VOCs from
higher concentration areas (DCA
greater than 50 to 500 pg/L).
Lower concentration areas will be
addressed through natural
processess and volatilization of
VOCs near the Peconic River.

Will meet RAOs through LUCs,
inspections, monitoring and
extracting and treating groundwater
at the property line and near the
Peconic River.

Media Cleanup
Standards

Does not achieve PRGs.

Does not achieve PRGs.

In short term, does not achieve PRGs.
PRGs will be achieved in long term
through natural attenuation.

In short term, does not achieve
PRGs. PRGs will be achieved in
long term through volatilization,
photodegradation, and natural
attenuation.

In short term, does not achieve
PRGs. PRGs will be achieved in
long term through biodegradation,
volatilization, photodegradation, and
natural attenuation.

In short term, does not achieve
PRGs. PRGs will be achieved in
long term through
biodegradation, volatilization,
photodegradation, and natural
attenuation.

In short term, does not achieve
PRGs. PRGs will be achieved in
long term through groundwater
extraction, volatilization,
photodegradation, and natural
attenuation.

Source Control

No source area control.

No additional source area control.

Additional source area treatment to be
evaluated and if necessary
implemented under existing remedy.

Same as Alternative 3.

Same as Alternative 3.

Same as Alternative 3.

Same as Alternative 3.

Waste Management
Standards

No wastes generated.

No wastes generated.

Non-hazardous IDW wastes
generated.

Non-hazardous IDW and
condensate water wastes
generated.

Same as Alternative 3.

Same as Alternative 4.

Non-hazardous IDW wastes
generated. 65 Tons per year of
non-hazardous sludge and
160,000,000 gallons of treated
water for discharge.

Compliance with
ARARs

Does not meet applicable
groundwater ARARs for sole
source drinking water aquifer.
No location or action specific
ARARSs.

Same as Alternative 1.

Does not comply with chemical
specific ARARSs in the short term (sole
source drinking water aquifer). Will
comply with chemical specific ARARs
in the long term. Location specific
ARARs (New York State wetland,
endangered species, and Wild,
Scenic, and Recreational Rivers Act)
will require consultation and
coordination to minimize short term
impacts, no long-term impacts
anticipated. Non-hazardous waste
management ARARs will be complied
with.

Same as Alternative 3.

Same as Alternative 3, except that
the Underground Injection Control
ARAR will also be triggered.

Same as Alternative 5.

Same as Alternative 5.




TABLE 6-1
COMPARATIVE ANALYSIS OF SOUTHERN AREA GROUNDWATER CMS
NWIRP CALVERTON, NEW YORK

PAGE 2 OF 3

Criteria

Alternative 1
No Action

Alternative 2
Land-Use Controls (LUCs)

Alternative 3
Monitored Natural Attenuation
(MNA) & LUCs

Alternative 4
Air Sparge, MNA, & LUCs

Alternative 5
Anaerobic Enhanced In Situ
Bioremediation (EISB), MNA, &
LUCs

Alternative 6
Air Sparge, Anaerobic EISB,
MNA, & LUCs

Alternative 7
Extraction, Treatment,
Infiltration, MNA, & LUCs

Long-term
Effectiveness and
Permanence

Not effective in long-term,
potential for human exposure to
VOC-impacted groundwater
through ingestion and inhalation
and localized impacts to
ecological receptors.
Unmonitoried natural attenuation
will occur.

Potentially effective in long-term,
but potential risks would not be
evaluated. Potential for human
exposure to VOC-impacted
groundwater through ingestion and
inhalation would be reduced
through LUCs and inspections.
Potential for localized impacts to
ecological receptors. Unmonitored
migration and natural attenuation
will occur.

Same as Alternative 2.

Effective in long-term. Potential for
human exposure to VOC-impacted
groundwater through ingestion and
inhalation would be reduced
through LUCs, inspections, and
monitoring of groundwater.
Potential for localized impacts to
ecological receptors would be
controlled through treatment near
the River.

Effective in long-term. Potential for
human exposure to VOC-impacted
groundwater through ingestion and
inhalation would be reduced through
LUCs, inspections, and monitoring of
groundwater. Potential for localized
impacts to ecological receptors
would be reduced or eliminated
through treatment of higher
concentration VOC-impacted
groundwater. Monitoring would be
used to identify the potential need for
additional action.

Same as Alternative 4.

Same as Alternative 4, except that
potential localized impacts to
ecological receptors would be
controlled through groundwater
extraction of groundwater near the
River.

Reduction of
Toxicity, Mobility or
Volume Through

No reduction of toxicity, mobility,
or volume through treatment.

Same as Alternative 1.

No reduction of toxicity, mobility, or
volume through treatment. Low
volume, non-hazardous IDW wastes

375 Pounds of VOCs treated
though volitilization and
photochemical oxidation. Low
volume, non-hazardous IDW and

150 Pounds of VOCs treated though
biodegradation. Low volume, non-
hazardous IDW wastes generated.

150 Pounds of VOCs treated

though biodegradation and 225
pounds of VOC treated through
volatilization and photochemical

375 Pounds of VOCs treated
though groundwater extraction,
volitilization, and photochemical
oxidation. 65 tons per year of non-

Treatment generated.
water condensate wastes oxidation. Low volume, non- hazardous sludge and 160 million
generated. hazardous IDW and water gallons of treated water discharged
condensate wastes generated. on site. Low volume, non-
hazardous IDW wastes generated.
Short-term Not effective in the short term. Not effective in the short term. Partially effective in the short term. Effective in the short term. Well Effective in the short term. Well Same as Alternative 5. Minimal short term effects. Well

Effectiveness

RAOs would be achieved in 10 to
40 years, with a geometric mean
estimate of 20 years.

Well installation and sampling to be
conducted in wetland area, with
potential minor effects. RAOs would
be achieved in 10 to 40 years, with a

geometric mean estimate of 20 years.

installation, conveyance piping,
aeration, and sampling to be
conducted in or near wetland area
with potential minor effects. RAOs
would be achieved in 8 to 36 years,
with a geometric mean estimate of
16 years.

installation, conveyance piping,
emulsified vegetable oil injection,
and sampling to be conducted in or
near wetland area with potential
minor effects. RAOs would be
achieved in 5 to 10 years, with a
geometric mean estimate of 10
years.

installation, conveyance piping,
groundwater extraction, and
sampling to be conducted in or
near wetland area with potential
minor effects. RAOs would be
achieved in 8 to 36 years, with a
geometric mean estimate of 16
years. Potential for localized
dewatering of wetlands.

Implementability

Easy to implement.

Easy to implement onsite. Offsite
implementation requires agreement
with property owners.

Easy to implement onsite. Services
and materials are available. Offsite
implementation requires agreement
with property owners.

Easy to implement onsite. Services
and materials are available.
Implementation in the offsite areas
may be difficult and require several
years. Offsite activities require
agreement with property owners
and will require multiple party
review and approval for work in and
near wetlands and Peconic River.
Active railroad bisects treatment
zone, and will require special
consideration.

Same as Alternative 3.

Same as Alternative 4.

Same as Alternative 4.

Cost

$0

Capital: $8k
O&M: $7k to $21k/ear
PV: $207k

Capital: $314k
O&M: $127k to $219k/year
PV: $2,400k

Capital: $3,400k
O&M: $357k to $861k/year
PV: $9,600k

Capital: $3,700k
O&M:  $140k to $1,359k/year
PV: $6,700k

Capital: $5,600k
O&M:  $370k to $1,463k/year
PV: $9,600k

Capital: $4,700k
O&M: $1,087k to $1,330/year
PV: $20,000k
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Alternative 1

Criteria No Action

Alternative 2
Land-Use Controls (LUCs)

Alternative 3
Monitored Natural Attenuation
(MNA) & LUCs

Alternative 4
Air Sparge, MNA, & LUCs

Alternative 5
Anaerobic Enhanced In Situ
Bioremediation (EISB), MNA, &
LUCs

Alternative 6
Air Sparge, Anaerobic EISB,
MNA, & LUCs

Alternative 7
Extraction, Treatment,
Infiltration, MNA, & LUCs

To be determined based on a
review of CMS and development
of Proposed Remedial Action
Plan and Statement of Basis

State Acceptance

Same as Alternative 1.

Same as Alternative 1.

Same as Alternative 1.

Same as Alternative 1.

Same as Alternative 1.

Same as Alternative 1.

To be determined based on a
review of CMS and development
of Proposed Remedial Action
Plan and Statement of Basis

Community
Acceptance

Same as Alternative 1.

Same as Alternative 1.

Same as Alternative 1.

Same as Alternative 1.

Same as Alternative 1.

Same as Alternative 1.

LUC - Land use controls.

MNA - Monitored natural attenuation.

EISB - Enhanced insitu bioremediation.

O&M - Operation and maintanence.

ARARs - Applicable or Relevant and Relevant.

PRGs - Preliminary remediation goals

RAOs - Remediation action objectives.

CMS - Corrective Measures Study.
VOC - Volatile organic compound.
PV - present value (2011 dollars).

k - thousand.
Hg/L - mircrogram per liter.
IDW - Investigation derived waste.




SOUTHERN AREA PLUME CORRECTIVE MEASURES STUDY

TABLE 6-2
SUMMARY OF COSTS

NWIRP CALVERTON, NEW YORK

Alternative

Cost

Implementation
Cost

Future Costs

O&M, Monitoring, and/or
Periodic
Future Costs

Present Value
(2011)
Future Costs

Total Cost of
Alternative
(2011 Dollars)

Alternative 1

No Action

$0

[None

$0

$0

Alternative 2

Land-Use Controls
(LUCs)

$8K

O&M and Monitoring:
None
Periodic Costs:
Years 1-30 - $7K for LUCs
Years 5, 10, 15, 20 - $14K for 5YRs

$200K
(30-Year Timeframe)

$207K

Alternative 3

Monitored Natural
Attenuation (MNA)
& LUCs

$314K

O&M and Monitoring:

Years 1 & 2 - $106K for Monitoring

Year 3 - $212K for Monitoring

Years 4-20 - $106K for Monitoring

Years 5, 10, 15 - $23K for Well Maintenance
Periodic Costs:

Years 1-20 - $7K for LUCs

Years 5, 10, 15, 20 - $14K for 5YRs

Year 20 - $69K for Well Abandonment

$2.1M
(20-Year Timeframe)

$2.4M

Alternative 4

Air Sparge, MNA, &
LUCs

$3.4M

O&M and Monitoring:
Years 1-4 - $202K for Source Area Air Sparge O&M
Years 1-16 - $231K for River Area Air Sparge O&M
Year 1 - $424K for Monitoring
Years 2-16 - $106K for Monitoring
Years 5, 10, 15 - $37K for Well Maintenance
Periodic Costs:
Years 1-16 - $7K for LUCs
Years 5, 10, 15 - $14K for 5YRs
Year 16 - $127K for Well Abandonment
Year 16 - $67K for Demo of Air Sparge Systems

$6.1M
(16-Year Timeframe)

$9.6M

Alternative 5

Anaerobic Enhanced In

Situ Bioremediation
(EISB), MNA, & LUCs

$3.7M

O&M and Monitoring:
Years 1 & 5 - $477K for Monitoring
Years 2-4 & 6-10 - $119K for Monitoring
Year 5 - $1.1M for Re-Injection
Year 5 - $33K for Well Maintenance
Periodic Costs:
Years 1-10 - $7K for LUCs
Years 5 & 10 - $14K for 5YRs
Year 10 - $148K for Well Abandonment

$3.1M
(10-Year Timeframe)

$6.7M

Alternative 6

Air Sparge, Anaerobic
EISB, MNA, & LUCs

$5.6M

O&M and Monitoring:
Years 1-4 - $202K for Source Area Air Sparge O&M
Years 1-16 - $231K for River Area Air Sparge O&M
Years 1 & 5 - $477K for Monitoring
Years 2-4 & 6-10 - $119K for Monitoring
Year 5 - $1.1M for Re-Injection
Year 5 - $44K for Well Maintenance
Periodic Costs:
Years 1-10 - $7K for LUCs
Years 5 & 10 - $14K for 5YRs
Year 10 - $192K for Well Abandonment
Year 10 - $67K for Demo of Air Sparge Systems

$6.1M
(10-Year Timeframe)

$11.7M

Alternative 7

Extraction, Treatment,

Infiltration, MNA, & LUCs

$4.7M

O&M and Monitoring:
Years 1-16 - $999K for Extraction/Treatment System O&M
Year 1 - $323K for Monitoring
Years 2-16 - $81K for Monitoring
Years 5, 10, 15 - $22K for Well Maintenance
Periodic Costs:
Years 1-16 - $7K for LUCs
Years 5, 10, 15 - $14K for 5YRs
Year 16 - $74K for Well Abandonment
Year 16 - $78K for Demo of Extraction/Treatment Systems

$15.5M
(16-Year Timeframe)

$20.2M

Notes

Implementation Cost - Direct and indirect capital costs (when applicable, includes Year 0 startup and operating cost)
Future Costs - Operation and Maintenance (O&M), Monitoring, Periodic Costs (e.g., Five-Year Reviews), etc.
Present Value - Future costs reverted to current year (2011) dollars using OMB (2010) real discount rates.
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Remedial Alternative

Impact Assessment

Greenhouse Gas Emissions

Criteria Pollutant Emissions

Energy Usage

Water Consumption

Alternative 2

Land-Use Controls
(LUCs)

Relative Impact

Primary Impact Drivers

Transportation
(Personnel)

Transportation
(Personnel)

Transportation
(Personnel)

Alternative 3

Monitored Natural
Attenuation (MNA)
& LUCs

Relative Impact

Primary Impact Drivers

Materials
(Steel)

Equipment Use

Materials
(Steel)

Low to Moderate

Materials
(Steel)

Alternative 4

Air Sparge, MNA, &
LUCs

Relative Impact

Moderate to High

Moderate to High

Primary Impact Drivers

Electricity Consumption
(Air Sparge)

Electricity Consumption
(Air Sparge)

Electricity Consumption
(Air Sparge)

Electricity Consumption
(Air Sparge)

Alternative 5

Anaerobic Enhanced
In Situ Bioremediation
(EISB), MNA, & LUCs

Relative Impact

Low to Moderate

Moderate

Moderate

Moderate to High

Primary Impact Drivers

Materials, Equipment Use

Materials, Equipment Use

Materials (Emulsified Oil),
Generators for EISB

Electricity Consumption
(EISB)

Alternative 6

Air Sparge, Anaerobic
EISB, MNA, & LUCs

Relative Impact

Moderate to High

Moderate to High

Moderate to High

Primary Impact Drivers

Electricity Consumption
(Air Sparge)

Electricity Consumption
(Air Sparge)

Electricity Consumption
(Air Sparge)

Electricity Consumption
(Air Sparge, EISB)

Alternative 7

Extraction, Treatment,
Infiltration, MNA, &
LUCs

Relative Impact

Moderate to High

Primary Impact Drivers

Electricity Consumption
(Extraction System)

Electricity Consumption
(Extraction System)

Electricity Consumption
(Extraction System)

Electricity Consumption
(Extraction System)




TABLE 6-3B
SUSTAINABILITY EVALUATION SUMMARY OF RESULTS
SOUTHERN AREA PLUME CORRECTIVE MEASURES STUDY

NWIRP CALVERTON, NEW YORK

. . GHG Emissions Total Energy Water ) NO, Emissions | SO, Emissions .PM1.0 Accident Risk | Accident Risk
Remedial Alternative (metric ton) Used Consumption (metric ton) (metric ton) Emisssions Fatalit Injur
(MMBTU) (gallons) (metric ton) y ury

Alternative 2

Land-Use Controls (LUCs) 3.51 38.44 0 3.78E-03 9.07E-04 5.67E-04 7.91E-05 5.67E-03
Alternative 3

Monitored Natural

Attenuation (MNA) 35.85 982.97 8.53E+05 6.57E-02 1.46E-02 6.26E-03 2.96E-04 2.14E-02

& LUCs
Alternative 4

Air Sparge, MNA, & LUCs 4,915.91 97,643.91 4.15E+06 9.99E+00 4.62E+00 1.15E-01 1.84E-03 1.33E-01
Alternative 5

Anaerobic Enhanced In Situ

Bioremediation (EISB), MNA, 395.60 20,318.92 3.81E+05 6.97E-01 2.78E-01 7.22E-02 6.51E-04 4.85E-02

& LUCs
Alternative 6

Alr Sparge, Anaerobic EISB, 3,754.94 8.53E+04 3.18E+06 7.60E+00 3.41E+00 1.44E-01 1.93E-03 1.41E-01

MNA, & LUCs
Alternative 7

Extraction, Treatment, 5,447.78 1.23E+05 3.97E+06 8.47E+00 4.83E+00 1.60E-01 4.52E-03 3.28E-01

Infiltration, MNA, & LUCs
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TECHNICAL MEMORANDUM
AQUIFER TEST ANALYSIS
SITE 6A - SOUTHERN AREA
NWIRP CALVERTON, NEW YORK

This Technical Memorandum presents the analysis of the aquifer testing performed in July 2010 at Site
6A - Southern Area at Naval Weapons Industrial Reserve Plant (NWIRP) Calverton, Suffolk County, New
York. The testing was performed to estimate aquifer hydraulic parameters to evaluate the feasibility of
groundwater extraction for volatile organic compound (VOC)-contaminated groundwater in the Southern

Area and to evaluate potential impacts to wetlands in the Southern Area from groundwater extraction.

1.0 SCOPE

Aquifer tests were conducted at two locations in the Southern Area. One test (Pumping Test 1) was
conducted on the Navy property near the intersection of River Road and Grumman Boulevard (Figure A-
1). The second test (Pumping Test 2) was performed on former Navy property east of Connecticut
Avenue and north of the Peconic River and the associated wetlands (Figure A-2). Pumping wells
SAPTW-1 and SAPTW-2 were used as the pumping wells. For each area, the aquifer testing included a
step-drawdown test, a constant-rate pumping test, and groundwater sampling during the constant-rate
tests.

2.0 AQUIFER TESTING

21 PUMPING TEST METHODOLOGY

A 6-inch diameter Grundfos® submersible pump was used for the step-drawdown and constant-rate
tests. Pumping rates were measured throughout each test to maintain specified rates. Flow rates were
measured with an in-line flow meter, and rates were adjusted using a valve on the discharge line. For
Pumping Test 1, discharge water from the pumping well was pumped to a 21,000 gallon capacity frac
tank and then treated with a particulate filter and two 1,000-pound granular activated carbon units. The
treated water was discharged via a spray irrigation system to a field approximately 600 feet north of the
pumping well. For Pumping Test 2 water from the frac tank along Connecticut Ave was trucked to the

frac tank and then discharged through the treatment system as per Pumping Test 1.

Water levels in the pumping and observation wells were recorded during the tests using pressure

transducers and electronic data loggers, with hand measurements also collected periodically. Water
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levels in wells SA-PZ-1611 (Pumping Test 1) and SA-PZ-118l (Pumping Test 2) were measured by hand
using an electronic water level indicator and with a pressure transducer and were used for groundwater

trend information.

2.2 GROUNDWATER SAMPLING AND ANALYSIS

Groundwater samples were collected to establish initial concentrations and short-term changes in
contaminant concentrations resulting from the pumping of the wells. Groundwater samples were
collected at the beginning of the pumping test, at regular intervals throughout the test, and at the end of
the test. Groundwater samples were also taken from the treatment system discharge during Pumping
Test 1.

Samples collected during the constant-rate test were obtained directly from a sampling port installed on
the discharge line from the well. The groundwater samples were analyzed for Target Compound List

(TCL) VOCs, iron, and manganese.

23 PUMPING TEST 1

Pumping Test 1 included a step-drawdown test and constant-rate pumping test, using SAPTW-1 as the
pumping well. The step-drawdown test was performed on July 13, 2010, and the pumping test was
performed on July 14 and 15, 2010.

Nine observation wells were monitored during the testing: SA-PZ-133Il, SA-PZ-13311, SA-PZ-162I, SA-
PZ-170l, SA-PZ-163l, SA-PZ-134l, SA-MW-127S, SA-MW-127] and SA-MW-127D. A drop tube (SA-
PTW1-PZ) located adjacent to the pumping well was also monitored. The locations of the wells are
shown on Figure A-1. Monitoring well SA-PZ-161]1 was monitored during testing to note potential
background trends in water levels. Well construction information and distances from SA-PTW-1 are

summarized on Table A-1.

2.3.1 Step-Drawdown Test

The step-drawdown test consisted of four steps, each approximately 1 to 2 hours in duration. The initial
flow rate was 58 gallons per minute (gpm) with step-ups to 95, 150, and 210 gpm. A graph of the
drawdown for the step-drawdown test at SA-PTW-1 is provided in Attachment A-1.

March 2011 A-2 CTO WEO08



2.3.2 Constant-Rate Test

The constant-rate test was started on July 14, 2010, at 10:00 AM and ended on July 15, 2010 at 4:00 PM
for a total of 30 hours. Water level recovery was monitored for approximately 16 hours after the test
ended. Based on results from the step-drawdown test, a pumping rate of 120 gpm was selected for the
constant-rate test. A graph of the drawdowns for the constant-rate test at SA-PTW-1 is provided in
Attachment A-1.

2.3.3 Groundwater Sampling

During aquifer testing at SA-PTW-1, groundwater samples were collected as shown in the table below.

SAMPLE ID COMMENTS SAMPLE DATE AND TIME
SAPT1-INIT Initial 7/14/10 @ 1045 hrs
SAPT1-07HR Approx 7 hrs into test 7114110 @ 1715 hrs
SAPT1-22 HR Approx 22 hrs into test 7/15/10 @ 0815 hrs
SAPT1-END At the end of test 7/15/10 @ 1550 hrs

Samples were analyzed for TCL VOCs using EPA Method 8260, iron, and manganese.

24 PUMPING TEST 2

Pumping Test 2 included a step-drawdown test and constant-rate pumping test, using SA-PTW-2. The
step-drawdown test was performed on July 20, 2010, and the pumping test was performed on July 21,
2010.

Ten observation wells were monitored during the testing: SA-PZ-123I, SA-PZ-123S, SA-PZ-164S, SA-
PZ-1641, SA-PZ-168S, SA-PZ-168l, SA-PZ-169I, SA-PZ-165S, SA-PZ-166l, and SA-PZ-167S. A drop
tube (SA-PTW2-PZ) located inside the pumping well, was also monitored. The locations of the wells are
shown on Figure A-2. Monitoring wells SA-PZ-1181 and SA-PZ-118S were monitored during testing to
note potential background trends in water levels. Well construction information and distances from
SAPTW-2 are summarized on Table A-1.
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2.4.1 Step-Drawdown Test

The step-drawdown test consisted of three steps, each approximately 1 to 2 hours in duration. The initial
flow rate was 65 gpm, with step-ups to 93 and 118 gpm. A graph of the drawdown for the step-drawdown
test at SAPTW-2 is provided in Attachment A-2.

2.4.2 Constant-Rate Test

The constant-rate test was started on July 21, 2010, at 8:30 AM and ended on the same day at 7:00 PM
for a total of 10.5 hours. Water level recovery was monitored for approximately 16 hours after the end of
the test. Based on results from the step-drawdown test, a rate of 100 gpm was selected for the constant-
rate test. A graph of the drawdowns for the constant-rate test at SA-PTW-2 is provided in Attachment A-
2.

243 Groundwater Sampling

During aquifer testing at SAPTW-2, groundwater samples were collected as indicated in the table below.

SAMPLE ID COMMENTS SAMPLE DATE AND TIME
SAPT2-INIT Initial 7/21/10 @ 0915 hrs
SAPT2-04HR Approx 4 hrs into test 7/21/10 @ 1230 hrs
SAPT2-09HR Approx 9 hrs into test 712110 @ 1730 hrs

Samples were analyzed for TCL VOCs using EPA Method 8260, iron, and manganese.

25 BACKGROUND TREND MONITORING

Background trends were monitored during the constant-rate tests by monitoring water levels in well SA-
PZ-1611 during Pumping Test 1 and in well SA-PZ-118I during Pumping Test 2. The monitoring data is
plotted and provided in Attachments A-1 and A-2, respectively. The plots provide precipitation data for

comparison.

3.0 RESULTS

The data from the step-drawdown tests and constant-rate pumping tests were analyzed to estimate
extraction well and aquifer characteristics. The step-drawdown test data were also analyzed to estimate

specific capacity for the extraction wells. Specific capacity is the yield per unit of drawdown after a given

time has elapsed. To estimate specific capacity, the drawdown per unit discharge was plotted against
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discharge on a semi-log graph. Based on the Neuman Method, estimates for specific capacity were

calculated. The semi-log graphs and calculations are provided in Attachments A-1 and A-2, respectively.

The constant rate pumping test data were analyzed to estimate the transmissivity, hydraulic conductivity,
and storativity of the unconfined aquifer, based on drawdowns over time within each well and drawdown
patterns with distance from the pumping wells. Time-drawdown test data was analyzed using the
AquiferTest (version 4.2) data analysis package. The Neuman approach for unconfined aquifers was
used, since the upper sand unit is only bounded by a lower permeability unit below (clay), and the method
is applicable for partially penetrating wells. The test evaluation results are provided in Attachment A-1 for
Pumping Test 1 and Attachment A-2 for Pumping Test 2.

The distance-drawdown data were analyzed using the Cooper-Jacob straight-line method. This method
provides estimates of transmissivity and storativity and also provides an estimate of the radius of zero-
drawdown. Although strictly applicable to confined aquifers, the method can be used for unconfined
aquifers where the drawdown due to pumping is small relative to the aquifer thickness. The drawdowns
in the observation wells at a time near the end of each of the tests were plotted against observation well
distances from the pumping wells on semi-log graphs. The distance-drawdown plots and calculations are

provided in Attachment A-1 for Pumping Test 1 and Attachment A-2 for Pumping Test 2.

3.1 PUMPING TEST 1 RESULTS

311 Aquifer Testing

Specific capacities were estimated for each step in the step-drawdown test. The specific capacities for
Pumping Test 1 are summarized in Table A-2. The average specific capacity was 21 gpm/ft drawdown.

There was no change in the specific capacity at higher pumping rates.

Drawdown data from ten observations wells (SA-MW-127S, SA-MW-1271, SA-MW-127D, SA-PZ-162I,
SA-PZ-133l, SA-PZ-133I1, SA-PZ-170l, SA-PZ-163l, SA-PZ-134l, and SA-PZ-161l) were analyzed to
estimate aquifer characteristics. Table A-3 summarizes the results of the constant-rate pumping test
analysis. For the time-drawdown analysis, transmissivity values ranged from 7,900 to 9,800 feet (ft)*/day,
with an average of 8,790 ft2/day. Values for the horizontal hydraulic conductivity ranged from 198 to 246
ft/day with an average of 221 ft/day. Values for the vertical component of hydraulic conductivity ranged
from 16 to 215 ft/day with an average of 102 ft/day. Storativity values ranged from 0.0107 to 0.333 with

an average of 0.127.

The distance-drawdown analysis yielded a transmissivity of 6,040 ft’/day, and a storativity of 0.186.

Assuming an aquifer thickness of 39.9 ft, a hydraulic conductivity of 151 ft/day is estimated from the
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distance-drawdown data. The radius of influence (i.e., to the zero-drawdown level) for SA-PTW-1 was
297 feet. The drawdown for SA-PTW-1 is shown on Figure A-3.

The overall average transmissivity value for Pumping Test 1, calculated from the average time-drawdown
transmissivity and the distance-drawdown transmissivity, is 7,420 ftz/day. The overall average specific
yield for Pumping Test 1, calculated from the average time-drawdown specific yield and the distance-

drawdown specific yield, is 0.157.

Well efficiency for SA-PTW-1 was estimated from the theoretical drawdown compared to the actual
drawdown at approximately 1.21 Days (1,738 minutes). The theoretical drawdown from the distance-
drawdown graph is 3.85 feet. The actual measured drawdown at SA-PTW-1 was 6.15 ft. Therefore, the

well efficiency is 63%.

3.1.2 Groundwater Analytical Results

Groundwater analytical results for Pumping Test 1 are presented in Table A-4. Several VOCs were
detected in the samples collected during the constant-rate test for Pumping Test 1. 1,1,1-Trichlorethane
(TCA), 1,1-dichloroethane (DCA), and 1,1-dichlorethene (DCE) were detected at consistent levels
throughout the test. Similarly, iron was detected at relatively consistent concentrations throughout the

test. Manganese concentrations decreased slightly as the test progressed.

313 Trend Information

The groundwater trend data collected from well SA-PZ1611 during Pumping Test 1 indicated that the well
was influenced by the pumping well. Therefore, the trend data could not be applied to the pumping test

data.

Two other factors, as revealed by the trend graph, also indicated additional influences on the trend data.
A repeating cycle of falling and rising water levels occurred through the majority of the trend data. The
cycling was regular with an amplitude of approximately 0.1 foot, beginning daily at approximately 8:00 AM
with falling water levels and ending at approximately 8:00 PM with rising water levels. In addition, minor
precipitation events on July 13 and July 14 slightly influenced water levels. These non-episodic changes

were not reflected in the pumping test data, so no corrections were made.
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3.2 PUMPING TEST 2 RESULTS

3.21 Aquifer Testing

Specific capacities were estimated for each step in the step-drawdown test. The specific capacities for

Pumping Test 2 are summarized in Table A-2.

Drawdown data from ten observation wells (SA-PZ-123S, SA-PZ-123l, SA-PZ-164S, SA-PZ-164l, SA-PZ-
165S, SA-PZ-1661, SA-PZ-167S, SA-PZ-168S, SA-PZ-168l, and SA-PZ-169I) were analyzed to estimate
aquifer characteristics. Table A-5 summarizes the results of the constant-rate pumping test analysis. For
the time-drawdown analysis, transmissivity values ranged from 1,390 to 10,800 ft2/day, with an average of
4,390 ft2/day. Horizontal hydraulic conductivity values ranged from 13.3 to 103 ft/day, with an average of
41.8 ft/day. The vertical hydraulic conductivity values ranged from 0.028 to 16.1 ft/day, with an average
value of 3.8 ft/day. Storativity values ranged from 0.0253 to 0.219, with an average of 0.0964.

The distance-drawdown analysis at 298 minutes (pre-rainfall) yielded a transmissivity of 7117.8 ft*/day,
and a storativity of 0.0000215. Assuming an aquifer thickness of 105 feet, a hydraulic conductivity of 67.8
ft/day is estimated from the distance-drawdown data. The distance-drawdown analysis at 558 minutes (at
the end of the test) yielded similar results, with a transmissivity of 7417.5 ft2/day, and a storativity of
0.0000394. Assuming an aquifer thickness of 105 feet, a hydraulic conductivity of 70.6 ft/day is estimated

from the distance-drawdown data.

Well efficiency for SA-PTW-2 was estimated from the theoretical drawdown compared to the actual
drawdown. At 0.2069 days (298 minutes), the theoretical drawdown from the distance-drawdown data
plot is 4.35 feet. The actual measured drawdown at SA-PTW-2 was 4.94 feet, resulting in a calculated
well efficiency of 88%. At 0.3875 days (558 minutes), the theoretical drawdown from the distance-
drawdown is 4.12 feet. The actual measured drawdown at SA-PTW-2 was 5.09 feet, resulting in a

calculated well efficiency of 81%.

The overall average transmissivity value for Pumping Test 2, calculated from the average time-drawdown
transmissivity and the average of the distance-drawdown transmissivities, is 5,830 ft2/day. The overall
average specific yield for Pumping Test 2, calculated from the average time-drawdown specific yield and

the average of the distance-drawdown specific yields, is 0.0482.

Drawdowns observed during Pumping Test 2 were strongly influenced by depth. Intermediate wells had
much greater drawdowns than adjacent shallow wells, indicating that horizontal hydraulic conductivities
are much greater than vertical hydraulic conductivities in the test area. This effect can be readily

observed in the semi-log distance-drawdown plot and associated storativity calculation— the projected
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drawdown extends out much further than would normally be expected for an unconfined aquifer, and the
calculated storativity is much lower than would be expected for an unconsolidated sand aquifer
(Attachment A-2). Storativities calculated for Pumping Test 2, using curve matching techniques, were
much higher and were more in line with what would normally be expected. The Kv/Kh ratios calculated
for Pumping Test 2, using curve matching, indicated the high degree of anisotropy in the aquifer, much

more so than was calculated for Pumping Test 1.

3.2.2 Groundwater Analytical Results

Groundwater analytical results for Pumping Test 2 are presented in Table A-6. 1,1-DCA and 1,1-DCE
were detected in the samples collected during Pumping Test 2. The concentrations decreased through
the test. 1,1,1-TCA was not detected in the samples. Iron and manganese were detected at relatively

consistent concentrations throughout the test.

3.23 Trend Information

The groundwater trend data collected from well SA-PZ118I during Pumping Test 2 indicated no changes
in water levels until a precipitation event approximately half way through the test. This non-episodic
change could not be corrected for in the pumping test data, thus the curve matching was confined to the

drawdown data collected prior to the rainfall event.

4.0 CONCLUSIONS

4.1 PUMPING RATES

The two pumping tests conducted in the Southern Area yielded similar aquifer characteristics. Overall
average transmissivity values were 7,420 ft2/day for the On-Site area and 5,830 ft2/day for the
Connecticut Avenue area. Vertical anisotropy in the aquifer was observed from the analyses, with Kv/Kh

ratios of 0.46 for the On-site area and 0.091 for the Connecticut Avenue area.

Based on the aquifer testing, pumping rates of 120 gpm for the On-site area and 100 gpm for the

Connecticut Avenue area would likely be sustainable.
4.2 PUMPING EFFECTS ON WETLANDS (CONNECTICUT AVENUE AREA)
Water level data from piezometers SA-PZ-165S and SA-PZ-167S, both shallow well points installed in

wetland areas in the Connecticut Avenue area, indicated that pumping-induced drawdowns in the shallow

portion of the aquifer extended into the wetland areas. These two piezometers monitor the 0-to-3-foot
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depth range, thus have a direct hydraulic connection with the wetlands. Drawdowns were observed in the
piezometers beginning approximately 10 minutes after the start of pumping and gradually increased, with
drawdowns reaching approximately 0.1 foot in both piezometers immediately prior to the rain event that
occurred during the pumping test. Once the rain event occurred, water levels in both piezometers rose
above the initial static water levels, as would be expected in a wetland due to the rain. These drawdowns
observed within the wetlands at the water table/wetland surface indicate that significant long-term

pumping in the area would be expected to impact water levels in the wetlands.
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TABLE A-2

SPECIFIC CAPACITY ESTIMATES

SITE 6A - SOUTHERN AREA

NWIRP CALVERTON, NEW YORK

. Pumping Rate Specific Capacity
Pumping Well
ping (gpm) (gpm/ft)
58 20.7
95 21.2
SAPTW-1 150 20.7
210 20.7
65 21.8
SAPTW-2 93 21.8
118 21.8
Notes

gpm - gallons per minute
ft - feet
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ATTACHMENT A

PUMPING TEST 1 - SUPPORTING INFORMATION
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Southern Area Pumping Test 1

Trend Well SA-PZ1611
NWIRP Calverton, NY

Indicates 24 hour period

(0800 to 0800)
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Southern Area - Step-Drawdown Test (SA-PTW-1)

Specific Capacity Calculations
NWIRP Calverton, NY

Ste Q AQ dd dd/Q Q/dd
P gpm gpm ft gpm/ft
1 58 58 2.8 0.0483 20.7
2 95 37 4.48 0.0472 21.2
3 150 55 7.25 0.0483 20.7
4 210 60 10.15 0.0483 20.7
where,
Q = discharge rate
dd = drawdown
Q/dd =1/ (B +CQ) (specific capacity)
B 4.76E-02
From well losses graph
C 3.00E-06
Well Losses
0.050
0.049
* e - L 4
o048 — o m—=== =TT
~~~~~ y = 3E-06x + 0.0476
(o]
=~
e
© L 2
0.047
0.046
0.045 T T T T ]
50 100 150 200

Q(gpm)

250



L[ -

Tetra Tech

661 Andersen Dr.
Foster Plaza 7
Pittsburgh, Pennsylvania

Pumping Test Analysis Report

Project: Calverton

Number: 112G02045

Client: NAVFAC

Location: Calverton, NY

| Pumping Test: Southern Area - Pumping Test 1

Pumping Well: SAPTWA1

Test Conducted by: SIC

Test Date: 7/14/2010

Analysis Performed by: TSE/EVG

Neuman (Partial Penetration)

Analysis Date: 9/29/2010

Aquifer Thickness: 39.85 ft

Discharge Rate: 120 [U.S. gal/min]

Time
0.0 0.1 1 10 100 1000 10000 100000
100.007 L1l L L1 L1 L1 L1 L1
10.00+
: /
L
’ I
] AL
!
T
1.00+ . aaad
0.10

A SAMW127S VSAMW1271 B SAPZ133I1 ® SAPZ133I1

Calculation after Neuman
SAPZ1611
Observation Well Transmissivity Hydraulic Specific Yield Ratio K(v)/K(h) Ratio Sy/S Radial Distance to
Conductivity PW
[ftz/d] [ft/d] ]

SAMW127S 9.80 x 10° 2.46 x 10° 1.07 x 1072 6.73 x 107 1.50 x 10" 14.33
SAMW1271 7.90 x 10° 1.98 x 10° 3.33x 10" 4.29 x 10" 5.01 x 10" 9.93
SAPZ133I 8.50 x 10° 2.13 x 10 1.50 x 10”" 3.50 x 10” 6.67 x 10" 44.38
SAPZ133I1 9.40 x 10° 2.36 x 10° 1.25 x 10™ 467 x 10" 4.44 x 10" 49.07
SAPZ134] 9.00 x 10° 2.26 x 10° 6.67 x 107 8.65x 10" 1.00 x 10" 226.51
SAPZ162I 7.95 x 10° 1.99 x 102 1.20 x 10™ 3.60 x 10™ 5.30 x 10 4411
SAPZ163I 9.60 x 10° 2.41 x 10° 9.50 x 107 3.00x 10™ 3.55 x 10 118.24
SAPZ170I 8.00 x 10° 2.01 x 10° 1.35 x 10™" 3.70x 10" 6.40 x 10" 44.73
SAPZ161I 9.00 x 10° 2.26 x 10° 1.10 x 10” 9.50 x 10”" 2.76 x 10 236.88
Average 8.79 x 10° 2.21 x 10? 127 x 10" 462 x 10" 4.07 x 10"
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ATTACHMENT B

PUMPING TEST 2 - SUPPORTING INFORMATION
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Southern Area - Step-Drawdown Test (SA-PTW-2)
Specific Capacity Calculations
NWIRP Calverton, NY

Step Q AQ dd dd/Q Q/dd
gpm gpm ft ft/gpm gpm/ft
1 65 65 2.97 0.0457 21.8
93 28 4.29 0.0461 21.8
3 118 25 5.41 0.0458 21.8
where,

Q = discharge rate
dd = drawdown
Q/dd =1/ (B +CQ) (specific capacity)

and
B 4.56E-02
From well losses graph
C 3.00E-06
Well Losses
0.048
0.047
(o}
S~
e
el
L g
0.046
*
* y = 3E-06x + 0.0456
0.045 T T T T T T |
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Tetra Tech Pumping Test Analysis Report

661 Andersen Dr.

Project: Calverton

Foster Plaza 7
Pittsburgh, Pennsylvania

L[ -

Number: 112G02045

Client: NAVFAC
Location: Calverton, NY | Pumping Test: Pumping Test 2 Pumping Well: SAPTW2
Test Conducted by: Stan Conti Test Date: 9/29/2010
Analysis Performed by: TSE/EVG Neuman (Partial Penetration) Analysis Date: 10/7/2010
Aquifer Thickness: 105.00 ft Discharge Rate: 100 [U.S. gal/min]
Time
0.0 0.1 10 100 1000 10000 100000 1000000 10000000
100.00+ e N R
10.00+ e ———

1.00+ ___/,/

0.10 //

0.014-

0.00

A SAPZ123S VSAPZ1231 +SAPZ164S B SAPZ1641
Calculation after Neuman
— T SAPZ1681 —— @ SAP71R6] I , . —
Observation Well Transmissivity Hydraulic Specific Yield Ratio K(v)/K(h) Ratio Sy/S Radial Distance to
Conductivity PW
[ftz/d] [ft/d] Ift]

SAPZ123S 7.47 x 10° 7.11x 10" 253 x 107 4.00 x 10 1.96 x 10° 174.15
SAPZ123| 1.08 x 10* 1.03 x 10° 5.18 x 107 1.26 x 10" 1.00 x 10’ 194.85
SAPZ164S 479 x 10° 457 x 10" 1.50 x 10” 1.00 x 107 1.00 x 10° 100.28
SAPZ164l 2.80 x 10° 2.67 x 10 1.50 x 10” 5.94 x 107 1.98 x 10° 97.13
SAPZ165S 1.45x 10° 1.38 x 10 2.66 x 107 2.26 x 107 4.40 x 10° 46.37
SAPZ166I 431x10° 411 x 10" 1.68 x 10 8.78 x 107 6.90 x 10° 47.81
SAPZ167S 139 x 10° 1.33x 10 8.55 x 107 3.60 x 107 3.37 x 10 102.78
SAPZ168S 3.54 x 10° 3.37x 10 474 x 107 267 x 107 5.04 x 10’ 50.35
SAPZ168I 3.34 x 10° 3.18 x 10" 4.06 x 107 1.32x 10" 2.00 x 10" 46.96
SAPZ169I 3.98 x 10° 3.79 x 10 219 x 10 4.25x 10" 2.00 x 10" 16.71
Average 4.39 x 10° 4.18 x 10 9.64 x 10° 9.05 x 102 1.14 x 102
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APPENDIX B
ANALYTICAL DATA




GROUNDWATER ANALYTICAL DETECTIONS

TABLE 4-2

SITE 6A-FUEL CALIBRATION AREA
NWIRP CALVERTON, NEW YORK

NOR

PAGE 1 of 3
FC- FC- FC- FC- FC- FC- FC- FC- FC- FC- FC- FC- FC- FC- FC- FC- FC- FC- FC- FC-
. Federal [NYSDOH MWO02S MWO02S MwWO02S
Chemical CAS No. McLs @ | mcLs @ MWO01S [ MWO1S | MWO1S | MWO1S | MWO01l | MWO1I MWO1l MWO1l | MWO02S (DUP) MWO02S (DUP) MWO02S (DUP) MWO021 | MwWO02I MwWO02I [ MWO03S | MWO03S | MW03S
(Jan-08) | (Aug-08)| (Sept-09) | (Sept-10) | (Jan-08) | (Aug-08)| (Sept-09) | (Sept-10) | (Jan-08) (Jan-08) (Aug-08) (Aug-08) (Sept-10) (Sept-10) (Jan-08) [ (Aug-08) [ (Sept-10) | (Jan-08) | (Aug-08) |(Sept-10)

Volatile Organic Compounds (ug/l)
1,1,1-Trichloroethane 71-55-6 200 5 2] 2
1,1-Dichloroethane 75-34-3 5 6 6 3 3 11 11 0.7J 1.3J
1,1-Dichloroethene 75-35-4 7 5 0.7J
2-Butanone 78-93-3 50 1J 18 337
Carbon disulfide 75-15-0 50 1.0J 0.36J
Chloroethane 75-00-3 5 4] 4J 3 3
Chloromethane 74-87-3 5
Benzene 71-43-2 5 5
1,2-Dichlorobenzene 95-50-1 600 5 15J 147 1.8J
1,2,4-Trichlorobenzene 120-82-1 70 5
Ethylbenzene 100-41-4 700 5 0.4 0.5J 6.3 46 23
Isopropylbenzene 98-82-8 5 4.7 J 4.0 13
Freon-113 76-13-1 50 1J
Methylcyclohexane 108-87-2 50 1J 1) 0.4 1.7J
Tetrachloroethene 127-18-4 5 5
Toluene 108-88-3 1000 5 3J 3] 05 05J 1.2J
Napthalene 91-20-3 50 18 17
Methylene Chloride 75-09-2 5 5 16 J
m+p-xylenes 1330-20-7 5 4] 57 21 137 15
0-Xylene 95-47-6 5 5 5 0.4 0.4J 173 12
Xylenes (total) 1330-20-7 10,000 50 9J 10J 0.4 0.4J 397 257 15
Methane, Ethene, Ethane (ug/l)
Methane |74-82-8 NA NA NA NA NA NA NA NA NA NA NA NA 130 NA NA 0.32J NA NA 69
NOTES:

CAS = Chemical Abstracts Service

MCL = Maximum contaminate level

NA = Not Analyzed

J = Estimated Value

pg/L = Micrograms per liter

NYSDOH- New York State Department of Health
Blank cells - No Criteria or Not Detected

! (USEPA, 2007) Drinking Water Contaminants National Primary
Drinking Water Regulations, from the USEPA website at
http://www.epa.gov/safewater/contaminants/index.html#primary

2 (NYSDOH, 2004) New York Public Supply Regulations, 10 NYCRR
Part 5, Subpart 5-1 Public Water Systems, Table 3-Organic

Chemicals Maximum Contaminant Level Determination and Table 9D -

Organic Chemicals - Principal Organic Contaminants, from the
NYSDOH website at

http://www.health.state.ny.us/environmental/water/drinking/part5/subp

arts.htm
Bold - Indicates Exceedances from NYSDOH MCLs

*Acetone and Methylene Chloride were detected in some samples but

are considered lab contaminants

CTO-160



TABLE 4-2
GROUNDWATER ANALYTICAL DETECTIONS

SITE 6A-FUEL CALIBRATION AREA

NWIRP CALVERTON, NEW YORK

NOR

PAGE 2 of 3
FC- FC-
_ Federal | NYSDOH FC- FC- FC- FC- FC- FC- FC- MWO4I FC- FC- FC- FC- MWO5S FC- FC- FC- FC- FC- FC- FC-
Chemical CAS No. McLs @ | mcLs @ MWO04S | MW04S | MW04S | MW04S | MWO04I | MWO04I MWO04I (DUP) MWO041 | MWO5S | MWO5S | MWO05S (DUP) MWO05S | MWO5I | MWO0S5I MWO5I MWO05I [ MWO6S | MWO06S
(Jan-08) [ (Aug-08) | (Sept-09) [ (Sept-10)| (Jan-08) | (Aug-08) | (Sept-09) (Sept-09) (Sept-10) | (Jan-08) | (Aug-08) [ (Sept-09) (Sept-09) (Sept-10)| (Jan-08) | (Aug-08) | (Sept-09) | (Sept-10) | (Jan-08) | (Aug-08)

Volatile Organic Compounds (ug/l)
1,1,1-Trichloroethane 71-55-6 200 5 0.3J
1,1-Dichloroethane 75-34-3 5 4 0.89J 0.5J 0.50J
1,1-Dichloroethene 75-35-4 7 5
2-Butanone 78-93-3 50
Carbon disulfide 75-15-0 50
Chloroethane 75-00-3 5 5
Chloromethane 74-87-3 5 0.8J
Benzene 71-43-2 5 5 0.84J
1,2-Dichlorobenzene 95-50-1 600 5 0.98J
1,2,4-Trichlorobenzene 120-82-1 70 5 0.71J 0.71J
Ethylbenzene 100-41-4 700 5 6.8J
Isopropylbenzene 98-82-8 5 8.2J
Freon-113 76-13-1 50 0.4J 1J
Methylcyclohexane 108-87-2 50
Tetrachloroethene 127-18-4 5 5 12 0.9J
Toluene 108-88-3 1000 5
Napthalene 91-20-3 50 37J
Methylene Chloride 75-09-2 5 5
m+p-xylenes 1330-20-7 5 2.0J
0-Xylene 95-47-6 5 0.40J
Xylenes (total) 1330-20-7 10,000 50 2.4
Methane, Ethene, Ethane (ug/l)
Methane |74-82-8 NA NA 4 NA NA NA 0.3J NA NA NA NA NA 240 NA NA 0.40J NA NA
NOTES:

CAS = Chemical Abstracts Service

MCL = Maximum contaminate level

NA = Not Analyzed

J = Estimated Value

pg/L = Micrograms per liter

NYSDOH- New York State Department of Health
Blank cells - No Criteria or Not Detected

! (USEPA, 2007) Drinking Water Contaminants National Primary
Drinking Water Regulations, from the USEPA website at
http://www.epa.gov/safewater/contaminants/index.html#primary

2 (NYSDOH, 2004) New York Public Supply Regulations, 10 NYCRR
Part 5, Subpart 5-1 Public Water Systems, Table 3-Organic
Chemicals Maximum Contaminant Level Determination and Table 9D -
Organic Chemicals - Principal Organic Contaminants, from the
NYSDOH website at
http://www.health.state.ny.us/environmental/water/drinking/part5/subp
arts5.htm

Bold - Indicates Exceedances from NYSDOH MCLs

*Acetone and Methylene Chloride were detected in some samples but
are considered lab contaminants

CTO-160



TABLE 4-2
GROUNDWATER ANALYTICAL DETECTIONS

SITE 6A-FUEL CALIBRATION AREA

NWIRP CALVERTON, NEW YORK

NOR

PAGE 3 of 3
Federal | NYSDOH FC- FC- FC- FC- FC- FC- FC- FC- FC- FC- FC- FC-
Chemical CAS No. McLs @ | mcLs @ MWO06S | MWO06S | MWO7S | MWO7S | MWO7S | MWO7S | MWO7I MWO07I | MWO8S | MW08S | MWO08S | MWO08S
(Sept-09) [ (Sept-10) | (Jan-08) [ (Aug-08) [ (Sept-09) [ (Sept-10)| (Sept-09) | (Sept-10)| (Jan-08) | (Aug-08) | (Sept-09) | (Sept-10)

Volatile Organic Compounds (ug/l)
1,1,1-Trichloroethane 71-55-6 200 5
1,1-Dichloroethane 75-34-3 5
1,1-Dichloroethene 75-35-4 7 5
2-Butanone 78-93-3 50
Carbon disulfide 75-15-0 50
Chloroethane 75-00-3 5 1J
Chloromethane 74-87-3 5 0.6J
Benzene 71-43-2 5 5
1,2-Dichlorobenzene 95-50-1 600 5
1,2,4-Trichlorobenzene 120-82-1 70 5
Ethylbenzene 100-41-4 700 5 147
Isopropylbenzene 98-82-8 5 0.91J
Freon-113 76-13-1 50
Methylcyclohexane 108-87-2 50
Tetrachloroethene 127-18-4 5 5 25
Toluene 108-88-3 1000 5
Napthalene 91-20-3 50
Methylene Chloride 75-09-2 5 5 16 17 12
m+p-xylenes 1330-20-7 5 1.5J
0-Xylene 95-47-6 5
Xylenes (total) 1330-20-7 10,000 50 157
Methane, Ethene, Ethane (ug/l)
Methane |74-82-8 NA NA NA NA NA NA NA NA NA NA NA NA
NOTES:

CAS = Chemical Abstracts Service

MCL = Maximum contaminate level

NA = Not Analyzed

J = Estimated Value

pg/L = Micrograms per liter

NYSDOH- New York State Department of Health
Blank cells - No Criteria or Not Detected

! (USEPA, 2007) Drinking Water Contaminants National Primary
Drinking Water Regulations, from the USEPA website at
http://www.epa.gov/safewater/contaminants/index.html#primary

2 (NYSDOH, 2004) New York Public Supply Regulations, 10 NYCRR
Part 5, Subpart 5-1 Public Water Systems, Table 3-Organic
Chemicals Maximum Contaminant Level Determination and Table 9D -
Organic Chemicals - Principal Organic Contaminants, from the
NYSDOH website at
http://www.health.state.ny.us/environmental/water/drinking/part5/subp
arts5.htm

Bold - Indicates Exceedances from NYSDOH MCLs

*Acetone and Methylene Chloride were detected in some samples but
are considered lab contaminants

CTO-160



TABLE 4-3
GROUNDWATER ANALYTICAL DETECTIONS
SITE 10B-ENGINE TEST HOUSE
NWIRP CALVERTON, NEW YORK

PAGE 1 OF 1
= ET-MWO03S
Chemical CAS No. ederal |[NYSDOH| ET-MWO1S [ ET-MWO01S | ET-MWO01S [ ET-MWO01S | ET-MWO02S [ ET-MW02S | ET-MWO02S [ ET-MWO02S | ET-MW03S (DUP) ET-MWO03S | ET-MWO03S [ ET-MWO03S

MCLs @ | MmcLs® | (Jan-08) (Aug-08) | (Sept-09) | (Sept-10) (Jan-08) (Aug-08) | (Sept-09) | (Sept-10) (Jan-08) (Jan-08) (Aug-08) | (Sept-09) | (Sept-10)
Volatile Organic Compounds (pg/l)
1,1,1-Trichloroethane| 71-55-6 200 5 3J 0.4J 240
Methylene chloride 75-09-2 5 147 147 117
Toluene 108-88-3| 1,000 5 0.68J 0.62J 0.68 J
Isopropyl benzene 98-82-8 5 0.83J
Ethyl benzene 100-41-4 700 5 0.55J

NOTES:

CAS - Chemical Abstracts Service
MCL - Maximum contaminat level

J - Estimated Values

Hg/L- micrograms per liter
NYSDOH - New York State Department of Health
Blank cells - No Criteria or Not Detected
Bold - Indicates Exceedances from NYSDOH MCLs

1- (USEPA, 2007) Drinking Water Contaminants National Primary Drinking Water Regulations, from the USEPA website at

http://www.epa.gov/safewater/contaminants/index.html#primary
2- (NYSDOH, 2004) New York Public Supply Regulations, 10 NYCRR Part 5, Subpart 5-1 Public Water Systems, Table 3-Organic Chemicals Maximum Contaminant Level
Determination and Table 9D - Organic Chemicals - Principal Organic Contaminants, from the NYSDOH website at
http://www.health.state.ny.us/environmental/water/drinking/part5/subpart5.htm

NOR

CTO-160



TABLE 4-4

ANALYTICAL DETECTION SUMMARY

SOUTHERN AREA

NWIRP CALVERTON, NEW YORK

NOR

PAGE 1 0f9
_ Federal | NYSDOH SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- MV§1A2-7S SA- SA- SA-MW- SA-
Chemical CAS No. MCLs @ MCLs @ MW126S [ MW126S | MW126S | MW126S | MW126] | MW1261 | MW126] | MW126] | MW126D | MW126D | MW126D | MW126D | MW127S (DUP) MW127S | MW127S 127S MW1271
(Jan-08) | (Aug-08) | (Sept-09) [ (Sept-10) | (Jan-08) | (Aug-08) | (Sept-09) | (Sept-10) | (Jan-08) | (Aug-08) | (Sept-09) [ (Sept-10) | (Jan-08) (Jan-08) (Aug-08) | (Sept-09) | (Sept-10) | (Jan-08)

Volatile Organic Compounds (ug/l)
1,1,1-Trichloroethane 71-55-6 200 5 0.4J 94
1,1-Dichloroethane 75-34-3 5 1 410
1,1-Dichloroethene 75-35-4 7 5 30
1,2-Dichlorobenzene 95-50-1 5 0.7J
cis-1,2-Dichloroethene 156-59-2 70 5
1,2-Dichloroethane 107-06-2 5 5 0.6J
1,2,4-Trichlorobenzene 120-82-1 70 5 2J
1,3-Dichlorobenzene 541-73-1 5 0.7J
1,4-Dichlorobenzene 106-46-7 75 5 3J
2-Butanone 78-93-3 50
2-Hexanone 591-78-6 50
Acetone 67-64-1 50
Benzene 71-43-2 5 5 0.9J
Carbon disulfide 75-15-0 50 2J
Chlorobenzene 108-90-7 100 5 0.5J
Chloroethane 75-00-3 5 51
Chloromethane 74-87-3 5
Chloroform 67-66-3 80 5
Isopropylbenzene 98-82-8 5
Toluene 108-88-3 1,000 5 0.5J 1 0.58 J 2] 2
Vinyl Chloride 75-01-4 2 2
Methylene Chloride 75-09-2 5 5 14* 15*
Naphthalene 91-20-3 50
Trichloroethene 79-01-6 5 5
Methane, Ethene, Ethane (ug/l)
Methane 74-82-8 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA ND 0.39J NA
Ethane 74-84-0 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.2J ND NA
NOTES:

Hg/L = micrograms per liter
PZ = Piezometer

MW = Monitoring Well
ND = Not Detected
MCL = Maximum contaminat level DUP = Duplicate
NA = Not Analyzed

NYSDOH = New York State Department of Health

J - Estmated Value

Blank cells - No criteria or not detected

CAS - Chemical Abstracts Service

MCL - Maximum contaminat level

Bold - Indicates Exceedances from NYSDOH MCLs

1- (USEPA, 2007) Drinking Water Contaminants National Primary Drinking Water Regulations,

2- (NYSDOH, 2004) New York Public Supply Regulations, 10 NYCRR Part 5, Subpart 5-1
blank contamination. Remaining detections of these compounds are also questionable and

CTO-160



TABLE 4-4
ANALYTICAL DETECTION SUMMARY

SOUTHERN AREA

NWIRP CALVERTON, NEW YORK

NOR

PAGE 2 of 9
_ Federal NYSDOH SA- SA- SA- Mvsvﬁéﬂ SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA-
Chemical CAS No. MCLs @ MCLs @ MW1271 [ MW1271 | MW127I (DUP) MW127D | MW127D | MW127D | MW127D | MW128S | MW128S | MW128S | MW128S | MW128] | MW128I | MW128I | MW128] | MW128D | MW128D
(Aug-08) | (Sept-09) | (Sept-10) (Sept-10) (Jan-08) | (Aug-08) | (Sept-09) | (Sept-10) | (Jan-08) | (Aug-08) | (Sept-09) | (Sept-10) | (Jan-08) | (Aug-08) | (Sept-09) [ (Sept-10)| (Jan-08) | (Aug-08)

Volatile Organic Compounds (ug/l)
1,1,1-Trichloroethane 71-55-6 200 5 94 61 1.2J 1.1 48 35 2.4J 1.1
1,1-Dichloroethane 75-34-3 5 470 270J 9.1J 9.3 0.6J 160 170 33 10J 5 7
1,1-Dichloroethene 75-35-4 7 5 27 20 18 12 25J 0.4J
1,2-Dichlorobenzene 95-50-1 5 3
cis-1,2-Dichloroethene 156-59-2 70 5 0.3J
1,2-Dichloroethane 107-06-2 5 5
1,2,4-Trichlorobenzene 120-82-1 70 5 4 2.7J 1 1
1,3-Dichlorobenzene 541-73-1 5 3
1,4-Dichlorobenzene 106-46-7 75 5 13 3.8J 0.9J 0.7J
2-Butanone 78-93-3 50
2-Hexanone 591-78-6 50
Acetone 67-64-1 50
Benzene 71-43-2 5 5 1
Carbon disulfide 75-15-0 50
Chlorobenzene 108-90-7 100 5 1
Chloroethane 75-00-3 5 63 29 6 6
Chloromethane 74-87-3 5
Chloroform 67-66-3 80 5 0.4J
Isopropylbenzene 98-82-8 5 1
Toluene 108-88-3 1,000 5 0.69J 0.65J
Vinyl Chloride 75-01-4 2 2
Methylene Chloride 75-09-2 5 5 1.4J 1.7J
Naphthalene 91-20-3 50
Trichloroethene 79-01-6 5 5
Methane, Ethene, Ethane (ug/l)
Methane 74-82-8 NA 35 15 15 NA NA NA 0.97 NA NA 2 NA NA NA 27 NA NA NA
Ethane 74-84-0 NA ND ND ND NA NA NA ND NA NA ND NA NA NA ND NA NA NA
NOTES:

Hg/L = micrograms per liter
PZ = Piezometer

MW = Monitoring Well
ND = Not Detected
MCL = Maximum contaminat level DUP = Duplicate
NA = Not Analyzed

NYSDOH = New York State Department of Health

J - Estmated Value

Blank cells - No criteria or not detected

CAS - Chemical Abstracts Service

MCL - Maximum contaminat level

Bold - Indicates Exceedances from NYSDOH MCLs

1- (USEPA, 2007) Drinking Water Contaminants National Primary Drinking Water Regulations,

2- (NYSDOH, 2004) New York Public Supply Regulations, 10 NYCRR Part 5, Subpart 5-1
blank contamination. Remaining detections of these compounds are also questionable and

CTO-160



TABLE 4-4
ANALYTICAL DETECTION SUMMARY
SOUTHERN AREA
NWIRP CALVERTON, NEW YORK

NOR

PAGE 3 0f9
SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA-
) Federal NYSDOH MW128D MW129S
Chemical CAS No. MCLs @ MCLs @ MW128D (DUP) MW128D | MW129S | MW129S (DUP) MW129S [ MW129S | MW1291 | MW129I | MW129] | MW129I | MW129D [ MW129D | MW129D | MW129D | MW130S | MW130S
(Sept-09) (Sept-09) (Sept-10) | (Jan-08) | (Aug-08) (Aug-08) (Sept-09) [ (Sept-10) | (Jan-08) | (Aug-08) | (Sept-09) | (Sept-10) | (Jan-08) | (Aug-08) | (Sept-09) | (Sept-10) | (Sept-09) | (Sept-10)

Volatile Organic Compounds (ug/l)
1,1,1-Trichloroethane 71-55-6 200 5
1,1-Dichloroethane 75-34-3 5 2.9J 3.1J 1.6J 1.4J 2] 4 2.3J 147 0.9J 3
1,1-Dichloroethene 75-35-4 7 5 0.5J 0.4
1,2-Dichlorobenzene 95-50-1 5
cis-1,2-Dichloroethene 156-59-2 70 5
1,2-Dichloroethane 107-06-2 5 5
1,2,4-Trichlorobenzene 120-82-1 70 5
1,3-Dichlorobenzene 541-73-1 5
1,4-Dichlorobenzene 106-46-7 75 5
2-Butanone 78-93-3 50
2-Hexanone 591-78-6 50 6.9J
Acetone 67-64-1 50 2.8J
Benzene 71-43-2 5 5
Carbon disulfide 75-15-0 50
Chlorobenzene 108-90-7 100 5
Chloroethane 75-00-3 5 0.8J
Chloromethane 74-87-3 5
Chloroform 67-66-3 80 5
Isopropylbenzene 98-82-8 5
Toluene 108-88-3 1,000 5 0.69J 0.61J
Vinyl Chloride 75-01-4 2 2
Methylene Chloride 75-09-2 5 5 3.2 2.8J
Naphthalene 91-20-3 50
Trichloroethene 79-01-6 5 5
Methane, Ethene, Ethane (ug/l)
Methane 74-82-8 13 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 9 NA
Ethane 74-84-0 ND NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA ND NA
NOTES:

Hg/L = micrograms per liter
PZ = Piezometer

MW = Monitoring Well
ND = Not Detected
MCL = Maximum contaminat level DUP = Duplicate
NA = Not Analyzed

NYSDOH = New York State Department of Health

J - Estmated Value

Blank cells - No criteria or not detected

CAS - Chemical Abstracts Service

MCL - Maximum contaminat level

Bold - Indicates Exceedances from NYSDOH MCLs

1- (USEPA, 2007) Drinking Water Contaminants National Primary Drinking Water Regulations,

2- (NYSDOH, 2004) New York Public Supply Regulations, 10 NYCRR Part 5, Subpart 5-1
blank contamination. Remaining detections of these compounds are also questionable and

CTO-160



TABLE 4-4
ANALYTICAL DETECTION SUMMARY
SOUTHERN AREA
NWIRP CALVERTON, NEW YORK

NOR

PAGE 4 of 9
SA- SA-
_ Federal NYSDOH SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- MW132] SA- SA- SA- SA- P7118S SA-
Chemical CAS No. MCLs @ MCLs @ MW130I [ MW130l | MW131S | MW131S | MW131l | MW131l { MW131D | MW131D | MW132S | MW132S | MW132I (DUP) MW132I | PZ118S | PZ118S | PZ118S (DUP) Pz118S
(Sept-09) | (Sept-10) | (Sept-09) | (Sept-10) [ (Sept-09) | (Sept-10) | (Sept-09) | (Sept-10) | (Sept-09) | (Sept-10) | (Sept-09) (Sept-09) (Sept-10) | (Jan-08) | (Aug-08) | (Sept-09) (Sept-09) (Sept-10)

Volatile Organic Compounds (ug/l)
1,1,1-Trichloroethane 71-55-6 200 5 0.62 J 18J
1,1-Dichloroethane 75-34-3 5 130J 15 13J 1.1 5.4 5.1 3.4J 4 17 257J 2.1J
1,1-Dichloroethene 75-35-4 7 5 13J 15J 2.3J 1.1 1J 4
1,2-Dichlorobenzene 95-50-1 5
cis-1,2-Dichloroethene 156-59-2 70 5
1,2-Dichloroethane 107-06-2 5 5
1,2,4-Trichlorobenzene 120-82-1 70 5
1,3-Dichlorobenzene 541-73-1 5
1,4-Dichlorobenzene 106-46-7 75 5
2-Butanone 78-93-3 50
2-Hexanone 591-78-6 50
Acetone 67-64-1 50 3.1J
Benzene 71-43-2 5 5
Carbon disulfide 75-15-0 50
Chlorobenzene 108-90-7 100 5
Chloroethane 75-00-3 5
Chloromethane 74-87-3 5
Chloroform 67-66-3 80 5 297
Isopropylbenzene 98-82-8 5
Toluene 108-88-3 1,000 5 0.45J
Vinyl Chloride 75-01-4 2 2
Methylene Chloride 75-09-2 5 5
Naphthalene 91-20-3 50
Trichloroethene 79-01-6 5 5
Methane, Ethene, Ethane (ug/l)
Methane 74-82-8 0.2J NA 7 4.2 4 54 12 29 7 NA 18 NA NA NA NA 210J 290J 150
Ethane 74-84-0 ND NA ND ND ND ND ND ND ND NA ND NA NA NA NA ND ND ND
NOTES:

Hg/L = micrograms per liter
PZ = Piezometer

MW = Monitoring Well
ND = Not Detected
MCL = Maximum contaminat level DUP = Duplicate
NA = Not Analyzed

NYSDOH = New York State Department of Health

J - Estmated Value

Blank cells - No criteria or not detected

CAS - Chemical Abstracts Service

MCL - Maximum contaminat level

Bold - Indicates Exceedances from NYSDOH MCLs

1- (USEPA, 2007) Drinking Water Contaminants National Primary Drinking Water Regulations,

2- (NYSDOH, 2004) New York Public Supply Regulations, 10 NYCRR Part 5, Subpart 5-1
blank contamination. Remaining detections of these compounds are also questionable and

CTO-160



TABLE 4-4
ANALYTICAL DETECTION SUMMARY
SOUTHERN AREA
NWIRP CALVERTON, NEW YORK

NOR

PAGE 5 of 9
Federal NYSDOH SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA-
Chemical CAS No. MeLs @ | MmeLs@ Pz118l | Pz118l | Pz118l | Pz118l | PZ120S | PZ120S | PZ120S | PZ120S | PZ122S | Pz122S | Pz122S | Pz122S | Pz1221 | Pz1221 | Pz1221 | PZz122l | PZz122D | PZ122D
(Jan-08) | (Aug-08) [ (Sept-09) | (Sept-10) | (Jan-08) | (Aug-08) | (Sept-09) [ (Sept-10)| (Jan-08) | (Aug-08) [ (Sept-09) | (Sept-10) | (Jan-08) | (Aug-08) | (Sept-09) | (Sept-10)| (Jan-08) | (Aug-08)

Volatile Organic Compounds (ug/l)
1,1,1-Trichloroethane 71-55-6 200 5
1,1-Dichloroethane 75-34-3 5 1) 9.7 2
1,1-Dichloroethene 75-35-4 7 5 1.2J
1,2-Dichlorobenzene 95-50-1 5
cis-1,2-Dichloroethene 156-59-2 70 5
1,2-Dichloroethane 107-06-2 5 5
1,2,4-Trichlorobenzene 120-82-1 70 5
1,3-Dichlorobenzene 541-73-1 5
1,4-Dichlorobenzene 106-46-7 75 5
2-Butanone 78-93-3 50
2-Hexanone 591-78-6 50
Acetone 67-64-1 50
Benzene 71-43-2 5 5
Carbon disulfide 75-15-0 50
Chlorobenzene 108-90-7 100 5
Chloroethane 75-00-3 5
Chloromethane 74-87-3 5 3
Chloroform 67-66-3 80 5
Isopropylbenzene 98-82-8 5
Toluene 108-88-3 1,000 5 0.49J 0.68 J 0.51J
Vinyl Chloride 75-01-4 2 2
Methylene Chloride 75-09-2 5 5
Naphthalene 91-20-3 50
Trichloroethene 79-01-6 5 5
Methane, Ethene, Ethane (ug/l)
Methane 74-82-8 NA NA NA ND NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Ethane 74-84-0 NA NA NA ND NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NOTES:
Hg/L = micrograms per liter MW = Monitoring Well
PZ = Piezometer ND = Not Detected
MCL = Maximum contaminat level DUP = Duplicate

NA = Not Analyzed

NYSDOH = New York State Department of Health

J - Estmated Value

Blank cells - No criteria or not detected

CAS - Chemical Abstracts Service

MCL - Maximum contaminat level

Bold - Indicates Exceedances from NYSDOH MCLs

1- (USEPA, 2007) Drinking Water Contaminants National Primary Drinking Water Regulations,

2- (NYSDOH, 2004) New York Public Supply Regulations, 10 NYCRR Part 5, Subpart 5-1
blank contamination. Remaining detections of these compounds are also questionable and

CTO-160



TABLE 4-4

ANALYTICAL DETECTION SUMMARY

SOUTHERN AREA

NWIRP CALVERTON, NEW YORK

NOR

PAGE 6 of 9
SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA-
. Federal NYSDOH Pz12311 Pz12311
Chemical CASNo. | <@ | meLs@ | PZ122D | PZ122D | PZ123S | PZ123S | PZ123S | PZ123S | PZ123I1 | PZ123I1 (DUP) Pz123I1 | PZ123I1 (DUP) Pz123| | Pz123I | Pz123I | Pz123l | PZ124 | PZ124
(Sept-09) [ (Sept-10) | (Jan-08) | (Aug-08) | (Sept-09) | (Sept-10) | (Jan-08) | (Aug-08) (Aug-08) (Sept-09) | (Sept-10) (Sept-10) (Jan-08) | (Aug-08) [ (Sept-09) | (Sept-10) [(Aug-08)| (Sept-09)

Volatile Organic Compounds (ug/l)
1,1,1-Trichloroethane 71-55-6 200 5 2 2 1] 1 0.59J
1,1-Dichloroethane 75-34-3 5 1.8J 1.3 0.7J 23 13 13 6.3 55 63 54 42 ] 4 17
1,1-Dichloroethene 75-35-4 7 5 3J 2 2 7 10 6.9 6.9J 1.7
1,2-Dichlorobenzene 95-50-1 5
cis-1,2-Dichloroethene 156-59-2 70 5
1,2-Dichloroethane 107-06-2 5 5 0.3J
1,2,4-Trichlorobenzene 120-82-1 70 5 1) 1 1) 0.7J 0.66 J
1,3-Dichlorobenzene 541-73-1 5
1,4-Dichlorobenzene 106-46-7 75 5 0.5J 0.5J 0.6J 0.6J
2-Butanone 78-93-3 50
2-Hexanone 591-78-6 50
Acetone 67-64-1 50
Benzene 71-43-2 5 5
Carbon disulfide 75-15-0 50
Chlorobenzene 108-90-7 100 5
Chloroethane 75-00-3 5 0.7J
Chloromethane 74-87-3 5 3 3
Chloroform 67-66-3 80 5 1.3J
Isopropylbenzene 98-82-8 5
Toluene 108-88-3 1,000 5 0.39J 0.45J
Vinyl Chloride 75-01-4 2 2 3
Methylene Chloride 75-09-2 5 5
Naphthalene 91-20-3 50
Trichloroethene 79-01-6 5 5
Methane, Ethene, Ethane (ug/l)
Methane 74-82-8 NA NA NA NA 5J 50 NA NA NA 20J 1.8 1.8 NA NA 32 18 NA NA
Ethane 74-84-0 NA NA NA NA ND ND NA NA NA ND ND ND NA NA ND ND NA NA
NOTES:

Hg/L = micrograms per liter

PZ = Piezometer

MCL = Maximum contaminat level
NA = Not Analyzed

NYSDOH = New York State Department of Health

J - Estmated Value

Blank cells - No criteria or not detected

CAS - Chemical Abstracts Service

MCL - Maximum contaminat level

Bold - Indicates Exceedances from NYSDOH MCLs

MW = Monitoring Well
ND = Not Detected
DUP = Duplicate

1- (USEPA, 2007) Drinking Water Contaminants National Primary Drinking Water Regulations,

2- (NYSDOH, 2004) New York Public Supply Regulations, 10 NYCRR Part 5, Subpart 5-1
blank contamination. Remaining detections of these compounds are also questionable and

CTO-160



ANALYTICAL DETECTION SUMMARY
SOUTHERN AREA

TABLE 4-4

NWIRP CALVERTON, NEW YORK

NOR

PAGE 7 of 9
_ Federal | NYSDOH SA- SA- SA- SA- SA- S/i'zzz' SA-PZ- SA- SA- SA- st,l/;él 1| sA- SA- SA- SA- SA- SA- P§1A3;8I SA-
Chemical CAS No. MCLs @ MCLs @ Pz124 Pz124 Pz125 Pz125 Pz125 (DUP) 125 (Sept{ Pz133lI Pz133l | PZ133I1 (DUP) Pz134 PZz135 Pz136 Pz137 PZZ!.38I Pz138I (July-10) PZZ!.39I
(July-10) [ (Sept-10)| (Aug-08)| (Sept-09) [(July-10) (July-10) 10) (Mar-10) | (July-10) [ (Mar-10) (Mar-10) (Mar-10) | (Mar-10) | (Mar-10) | (Mar-10) |(April-10)| (July-10) (DUP) (April-10)
Volatile Organic Compounds (ug/l)
1,1,1-Trichloroethane 71-55-6 200 5 120 24 2J 5.3 70 4.4) 4.4] 35
1,1-Dichloroethane 75-34-3 5 15 22 460 130 26 23 31 260 157 8.7 20 20 160
1,1-Dichloroethene 75-35-4 7 5 2.1J 5.2 41 7.8 1.6J 0.68 J 2.6J 22 1.2J 1J 11
1,2-Dichlorobenzene 95-50-1 5 0.91J 0.36 J 0.41J 0.43J 0.91J
cis-1,2-Dichloroethene 156-59-2 70 5
1,2-Dichloroethane 107-06-2 5 5
1,2,4-Trichlorobenzene 120-82-1 70 5 3J 0.98 J 0.75J 0.91J 157 0.84J
1,3-Dichlorobenzene 541-73-1 5 0.65J 0.7J 0.42J
1,4-Dichlorobenzene 106-46-7 75 5 2.2J 1.2 1.3J 1.3J 0.38J 0.41J
2-Butanone 78-93-3 50
2-Hexanone 591-78-6 50
Acetone 67-64-1 50
Benzene 71-43-2 5 5 1.1J 0.35J 0.35J
Carbon disulfide 75-15-0 50 05
Chlorobenzene 108-90-7 100 5
Chloroethane 75-00-3 5 67 9.6 4.9J 157 1.7J 22J
Chloromethane 74-87-3 5
Chloroform 67-66-3 80 5
Isopropylbenzene 98-82-8 5
Toluene 108-88-3 1,000 5
Vinyl Chloride 75-01-4 2 2
Methylene Chloride 75-09-2 5 5
Naphthalene 91-20-3 50 15J
Trichloroethene 79-01-6 5 5 0.32J
Methane, Ethene, Ethane (ug/l)
Methane 74-82-8 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Ethane 74-84-0 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NOTES:
Hg/L = micrograms per liter MW = Monitoring Well
PZ = Piezometer ND = Not Detected
MCL = Maximum contaminat level DUP = Duplicate
NA = Not Analyzed
NYSDOH = New York State Department of Health
J - Estmated Value
Blank cells - No criteria or not detected
CAS - Chemical Abstracts Service
MCL - Maximum contaminat level
Bold - Indicates Exceedances from NYSDOH MCLs
1- (USEPA, 2007) Drinking Water Contaminants National Primary Drinking Water Regulations,
2- (NYSDOH, 2004) New York Public Supply Regulations, 10 NYCRR Part 5, Subpart 5-1
blank contamination. Remaining detections of these compounds are also questionable and
CTO-160



TABLE 4-4
ANALYTICAL DETECTION SUMMARY
SOUTHERN AREA
NWIRP CALVERTON, NEW YORK

NOR

PAGE 8 of 9
_ Federal | NYSDOH SA- SA- SA- Piﬁo SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- P?ﬁ's' SA- stlél-SD SA- SA-
Chemical CAS No. MCLs @ MCLs @ PZz139I PZz140 PZz140 (DUP) Pz141 Pz142 Pz143 Pz143 PZz1441 | PZ144S | PZ145S | PZ145S | PZ145I PZ145I (DUP) PZ145D (DUP) PZ145D Pz147
(July-10) |(June-10)| (Sept-10) (Sept-10) (June-10)|(June-10)[(June-10)| (Sept-10) | (June-10)|(June-10)|(June-10)| (Sept-10) | (June-10)| (Sept-10) (Sept-10) (June-10) (June-10) (Sept-10) | (July-10)
Volatile Organic Compounds (ug/l)
1,1,1-Trichloroethane 71-55-6 200 5 2.3J 17 9.0 10J 60 110 110 8.7 6.1 5.9J
1,1-Dichloroethane 75-34-3 5 17 140 93 100 J 2.8J 410 590 600 3.7J 91 66 69 J 18 19 19
1,1-Dichloroethene 75-35-4 7 5 0.94J 8.5 6.7 7.8J 21 39 52 8.2 8.4 8.7J 1.1J 1J 2.0J
1,2-Dichlorobenzene 95-50-1 5 0.64J 0.477J 1.6J
cis-1,2-Dichloroethene 156-59-2 70 5
1,2-Dichloroethane 107-06-2 5 5 0.557J 0.83J
1,2,4-Trichlorobenzene 120-82-1 70 5 197 1.4 7.1J 1.1J 1.3J
1,3-Dichlorobenzene 541-73-1 5 1.2J 0.62J 0.50J 0.69J
1,4-Dichlorobenzene 106-46-7 75 5 4.1J 2.2J 2.1J 1.5J 3.1J
2-Butanone 78-93-3 50 2.1J
2-Hexanone 591-78-6 50
Acetone 67-64-1 50
Benzene 71-43-2 5 5 0.42J 0.87J
Carbon disulfide 75-15-0 50
Chlorobenzene 108-90-7 100 5 0.58J 0.347J
Chloroethane 75-00-3 5 1.8J 19 14 157 36 44 6.1 457 4.17] 0.99J 0.83J
Chloromethane 74-87-3 5
Chloroform 67-66-3 80 5
Isopropylbenzene 98-82-8 5 0.90J
Toluene 108-88-3 1,000 5 2.3J
Vinyl Chloride 75-01-4 2 2 0.60 J 1.7J 2.4J 0.53J
Methylene Chloride 75-09-2 5 5 0.64J 0.56 J
Naphthalene 91-20-3 50
Trichloroethene 79-01-6 5 5
Methane, Ethene, Ethane (ug/l)
Methane 74-82-8 NA NA NA NA NA NA NA NA NA NA NA 7.6 NA 5.6 5.6 NA NA 0.47 J NA
Ethane 74-84-0 NA NA NA NA NA NA NA NA NA NA NA ND NA ND ND NA NA ND NA
NOTES:
Hg/L = micrograms per liter MW = Monitoring Well
PZ = Piezometer ND = Not Detected
MCL = Maximum contaminat level DUP = Duplicate
NA = Not Analyzed
NYSDOH = New York State Department of Health
J - Estmated Value
Blank cells - No criteria or not detected
CAS - Chemical Abstracts Service
MCL - Maximum contaminat level
Bold - Indicates Exceedances from NYSDOH MCLs
1- (USEPA, 2007) Drinking Water Contaminants National Primary Drinking Water Regulations,
2- (NYSDOH, 2004) New York Public Supply Regulations, 10 NYCRR Part 5, Subpart 5-1
blank contamination. Remaining detections of these compounds are also questionable and
CTO-160



TABLE 4-4
ANALYTICAL DETECTION SUMMARY
SOUTHERN AREA
NWIRP CALVERTON, NEW YORK

NOR

PAGE 9 of 9
_ Federal | NYSDOH | SA- SA- SA- piﬁs SA-
Chemical CASNo. |\ Cls® | mcLs®@ | PZ147 | Pzids | Pz148 |\ | PZ166I
(Sept-10) | (July-10) | (Sept-10) (Sept-10) (Sept-10)
Volatile Organic Compounds (ug/l)
1,1,1-Trichloroethane 71-55-6 200 5
1,1-Dichloroethane 75-34-3 5 4.4
1,1-Dichloroethene 75-35-4 7 5
1,2-Dichlorobenzene 95-50-1 5
cis-1,2-Dichloroethene 156-59-2 70 5
1,2-Dichloroethane 107-06-2 5 5
1,2,4-Trichlorobenzene 120-82-1 70 5
1,3-Dichlorobenzene 541-73-1 5
1,4-Dichlorobenzene 106-46-7 75 5
2-Butanone 78-93-3 50
2-Hexanone 591-78-6 50
Acetone 67-64-1 50
Benzene 71-43-2 5 5
Carbon disulfide 75-15-0 50
Chlorobenzene 108-90-7 100 5
Chloroethane 75-00-3 5
Chloromethane 74-87-3 5
Chloroform 67-66-3 80 5
Isopropylbenzene 98-82-8 5
Toluene 108-88-3 1,000 5 0.64 J
Vinyl Chloride 75-01-4 2 2
Methylene Chloride 75-09-2 5 5 2.7J
Naphthalene 91-20-3 50
Trichloroethene 79-01-6 5 5
Methane, Ethene, Ethane (ug/l)
Methane 74-82-8 NA NA NA NA NA
Ethane 74-84-0 NA NA NA NA NA
NOTES:
Hg/L = micrograms per liter MW = Monitoring Well
PZ = Piezometer ND = Not Detected
MCL = Maximum contaminat level DUP = Duplicate

NA = Not Analyzed

NYSDOH = New York State Department of Health

J - Estmated Value

Blank cells - No criteria or not detected

CAS - Chemical Abstracts Service

MCL - Maximum contaminat level

Bold - Indicates Exceedances from NYSDOH MCLs

1- (USEPA, 2007) Drinking Water Contaminants National Primary Drinking Water Regulations,

2- (NYSDOH, 2004) New York Public Supply Regulations, 10 NYCRR Part 5, Subpart 5-1
blank contamination. Remaining detections of these compounds are also questionable and

CTO-160



TABLE 4-5
GROUNDWATER ANALYTICAL DETECTIONS TEMPORARY WELLS
SOUTHERN AREA
NWIRP CALVERTON, NEW YORK

PAGE 1 of 7
SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA-
chemical cAs N, | Federal | NYSDOH | Twais- | Twaio- | Tw319- | TW320- | TW320- | TW320- T\é\’lﬁo' TW321- | Tw321- | Twa2i- | Twa22- | Twaze- | Twa22- | Twaze- T\"l\gﬁz' TW323- | TW323- | Twa23- | Twa24- | Tw324-
| McLs @ | mcLs® 4650 3842 4549 1115 3034 5155 1115 3034 4953 1115 2630 3842 4549 1418 3034 5256 1216 3034
(Mar-10) | (Mar-10) | (Mar-10) | (Mar-10) | (Mar-10) | (Mar-10) ('\(ASG;?) (Mar-10) | (Mar-10) | (Mar-10) | (Mar-10) | (Mar-10) | (Mar-10) | (Mar-10) ('\(ASG;?) (Mar-10) | (Mar-10) | (Mar-10) | (Mar-10) | (Mar-10)
Volatile Organic Compounds (ug/L)
1,1,1-Trichloroethane 71-55-6 200 5 0.32) 7.6 440 0.51J 0.45J 0.48J 320 14 137
1,1-Dichloroethane 75-34-3 NE 5 0.95J 22 59 1200 3.1J 3.1 0.95J 6.9 2.4 24 1000 71 70
1,1-Dichloroethene 75-35-4 7 5 0.89J 2.6J 86 J 1.6J 90 3.9J 1.9J
1,2-Dichloroethane 107-06-2 5 5
Trichloroethene 79-01-6 5 5 0.70 J 0.64J
Tetrachloroethene 127-18-4 5 5
Vinyl Chloride 75-01-4 2 2
Chloroethane 75-00-3 NE 5 270 140J 4.2 ]
cis-1,2-Dichloroethene 156-59-2 70 5
Chloromethane 74-87-3 NE 5
Benzene 71-43-2 5 5 2.2J 2.2
1,2-Dichlorobenzene 95-50-1 600 5 29J 1.9
1,3-Dichlorobenzene 541-73-1 NE 5
1,4-Dichlorobenzene 106-46-7 75 5 0.68J 1517 0.42 )]
1,2,4-Trichlorobenzene 120-82-1 70 5 0.69J 2.7J
2-Butanone 78-93-3 NE 50
2-Hexanone 591-78-6 NE 50
Naphthalene 91-20-3 NE 50
Isopropyl Benzene 98-82-8 NE 5 14
Ethyl Benzene 100-41-4 700 5
Chlorobenzene 108-90-7 100 5
Xylenes (total) 1330-20-7{ 10,000 50
Freon 113 76-13-1 NE 50 1.1J 0.94J
Carbon Disulfide 75-15-0 NE 50
Toluene 108-88-3 1000 5
Chloroform 67-66-3 80 5 0.27 J 0.44 )
Cyclohexane 110-82-7 NE 50
Methyl Cyclohexane 108-87-2 NE 50
Acetone 67-64-1 NE 50 9.3J
Methylene Chloride 75-09-2 5 5
Methyl tert-butyl ether 1634-04-4 NE 10
NOTES:

Mg/L - micrograms per liter

MCL - Maximum contaminant level

NYSDOH - New York State Department of Health

CAS No. - Chemical Abstract Service number

NE - Not Established

DUP - Duplicate Sample

J - Estimated Value

Blank cells - No criteria or not detected

Bold - Indicates Exceedances from NYSDOH MCLs

! (USEPA, 2007) Drinking Water Contaminants National Primary Drinking Water Regulations, from the USEPA
website at http://www.epa.gov/safewater/contaminants/index.html#primary

2 (NYSDOH, 2004) New York Public Supply Regulations, 10 NYCRR Part 5, Subpart 5-1 Public Water Systems,
Table 3-Organic Chemicals Maximum Contaminant Level Determination and Table 9D - Organic Chemicals -
Principal Organic Contaminants, from the NYSDOH website at
http://www.health.state.ny.us/environmental/water/drinking/part5/subpart5.htm

NOR
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TABLE 4-5
GROUNDWATER ANALYTICAL DETECTIONS TEMPORARY WELLS
SOUTHERN AREA
NWIRP CALVERTON, NEW YORK

PAGE 2 of 7
SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA-
Chemical CAS No Federal | NYSDOH | TwW324- | TW325- | TW325- | TW325- | TW326- | TW326- | TW326- | TW327- | TW327- | TW327- T\z/1vls;1257_ TW328- | TW328- | TW328- [ TW329- | TW329- | TW329- | TW330- | TW330- | TW330-
"I mcLs @ | mcLs®@ 4549 1822 3236 5054 1822 3236 4246 1014 2630 4145 812 (June| 2327 3640 1014 2630 4044 1822 3034 5054
(Mar-10) | (June-10) | (June-10) | (June-10) | (June-10) [ (June-10) | (June-10) [ (June-10) | (June-10) [ (June-10) (‘]:JSS;)O) 10) (June-10) | (June-10) [ (June-10) | (June-10) | (June-10) | (Mar-10) | (Mar-10) | (Mar-10)
Volatile Organic Compounds (ug/L)
1,1,1-Trichloroethane 71-55-6 200 5 44 67 68 19 28 197 170 147
1,1-Dichloroethane 75-34-3 NE 5 0.55J 32 310 310 330 360 170 5.2 44 900
1,1-Dichloroethene 75-35-4 7 5 1.4 15 19 17 19 12 2.2 69
1,2-Dichloroethane 107-06-2 5 5
Trichloroethene 79-01-6 5 5 0.4
Tetrachloroethene 127-18-4 5 5
Vinyl Chloride 75-01-4 2 2
Chloroethane 75-00-3 NE 5 22 34 36 29 10 49J 397
cis-1,2-Dichloroethene 156-59-2 70 5
Chloromethane 74-87-3 NE 5
Benzene 71-43-2 5 5 0.3J 0.44J 0.41J 0.88 J 1.9J
1,2-Dichlorobenzene 95-50-1 600 5 1.1J 0.36J 1.4 0.4 0.94J
1,3-Dichlorobenzene 541-73-1 NE 5 0.89J
1,4-Dichlorobenzene 106-46-7 75 5 0.49) 2.9J 0.71J 1.2 1.2J 3.8J 0.97J 1]
1,2,4-Trichlorobenzene 120-82-1 70 5 2.1J 1.8J 0.81J 1.2J 1)
2-Butanone 78-93-3 NE 50
2-Hexanone 591-78-6 NE 50
Naphthalene 91-20-3 NE 50 7.9
Isopropyl Benzene 98-82-8 NE 5 1.7 0.29J 1.3J
Ethyl Benzene 100-41-4 700 5
Chlorobenzene 108-90-7 100 5 0.54 J
Xylenes (total) 1330-20-7{ 10,000 50
Freon 113 76-13-1 NE 50
Carbon Disulfide 75-15-0 NE 50 0.26 J
Toluene 108-88-3 1000 5
Chloroform 67-66-3 80 5
Cyclohexane 110-82-7 NE 50
Methyl Cyclohexane 108-87-2 NE 50
Acetone 67-64-1 NE 50 6.3J
Methylene Chloride 75-09-2 5 5
Methyl tert-butyl ether 1634-04-4 NE 10
NOTES:
Mg/L - micrograms per liter
MCL - Maximum contaminant level
NYSDOH - New York State Department of Health
CAS No. - Chemical Abstract Service number
NE - Not Established
DUP - Duplicate Sample
J - Estimated Value
Blank cells - No criteria or not detected
Bold - Indicates Exceedances from NYSDOH MCLs
! (USEPA, 2007) Drinking Water Contaminants National Primary Drin
website at http://www.epa.gov/safewater/contaminants/index.html#pri
2 (NYSDOH, 2004) New York Public Supply Regulations, 10 NYCRR
Table 3-Organic Chemicals Maximum Contaminant Level Determinati
Principal Organic Contaminants, from the NYSDOH website at
http://www.health.state.ny.us/environmental/water/drinking/part5/subg
NOR CTO-160




TABLE 4-5
GROUNDWATER ANALYTICAL DETECTIONS TEMPORARY WELLS
SOUTHERN AREA

NWIRP CALVERTON, NEW YORK

PAGE 3 of 7
SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA-
chemical cAs o, | Federal | NYSDOH | Twa3o- | Tw3so- | Twa3o- | Twa3l- | Twa3i- T\Q’le’;l' TW331- | Tw332- | Tw3s2- | Twa32- | Tw3sa- | Twa333- | Twass- | Twaz4- | Twass- T\Q’f’;‘" TW334- | TW335- | Tw33s- | Twass-
| McLs @ | MmcLs @ [1822 (Mar{3034 (Mar{5054 (Mar{ 1115 2125 3135 1115 2125 3135 1115 2125 3135 1115 2125 3135 1115 2125 3135
10) 10) 10) (June-10) | (June-10) (J(ugjl-jl)O) (June-10) | (June-10) [ (June-10) | (June-10) | (June-10) | (June-10) | (June-10) [ (June-10) | (June-10) (J(ugjl-jl)O) (June-10) | (June-10) [ (June-10) | (June-10)

Volatile Organic Compounds (ug/L)
1,1,1-Trichloroethane 71-55-6 200 5 1.4J 9.9 0.39J 250 70 570
1,1-Dichloroethane 75-34-3 NE 5 32 3.1J 740 0.84 J 280 2100
1,1-Dichloroethene 75-35-4 7 5 1.0J 43 16 110
1,2-Dichloroethane 107-06-2 5 5
Trichloroethene 79-01-6 5 5
Tetrachloroethene 127-18-4 5 5 190 190
Vinyl Chloride 75-01-4 2 2 1.3 8.1J
Chloroethane 75-00-3 NE 5 11 1.6J 240 76 470
cis-1,2-Dichloroethene 156-59-2 70 5
Chloromethane 74-87-3 NE 5
Benzene 71-43-2 5 5 2.2J 1.3J 7.21J
1,2-Dichlorobenzene 95-50-1 600 5 1.5J 0.88J 34] 1.8J
1,3-Dichlorobenzene 541-73-1 NE 5
1,4-Dichlorobenzene 106-46-7 75 5
1,2,4-Trichlorobenzene 120-82-1 70 5
2-Butanone 78-93-3 NE 50
2-Hexanone 591-78-6 NE 50
Naphthalene 91-20-3 NE 50
Isopropyl Benzene 98-82-8 NE 5 1.7J 8.3J 52J 2317J
Ethyl Benzene 100-41-4 700 5
Chlorobenzene 108-90-7 100 5
Xylenes (total) 1330-20-7{ 10,000 50
Freon 113 76-13-1 NE 50
Carbon Disulfide 75-15-0 NE 50 0.32J
Toluene 108-88-3 1000 5
Chloroform 67-66-3 80 5
Cyclohexane 110-82-7 NE 50
Methyl Cyclohexane 108-87-2 NE 50
Acetone 67-64-1 NE 50 2.8J 2.8J 2.6J 13 2.1J 1.9J 2.2 51J 24 ]
Methylene Chloride 75-09-2 5 5
Methyl tert-butyl ether 1634-04-4 NE 10
NOTES:
Mg/L - micrograms per liter
MCL - Maximum contaminant level
NYSDOH - New York State Department of Health
CAS No. - Chemical Abstract Service number
NE - Not Established
DUP - Duplicate Sample
J - Estimated Value
Blank cells - No criteria or not detected
Bold - Indicates Exceedances from NYSDOH MCLs
! (USEPA, 2007) Drinking Water Contaminants National Primary Drin
website at http://www.epa.gov/safewater/contaminants/index.html#pri
2 (NYSDOH, 2004) New York Public Supply Regulations, 10 NYCRR
Table 3-Organic Chemicals Maximum Contaminant Level Determinati
Principal Organic Contaminants, from the NYSDOH website at
http://www.health.state.ny.us/environmental/water/drinking/part5/subg
NOR CTO-160




TABLE 4-5
GROUNDWATER ANALYTICAL DETECTIONS TEMPORARY WELLS
SOUTHERN AREA

NWIRP CALVERTON, NEW YORK

PAGE 4 of 7
SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA-
chemical cas o, | Federal | NYSDOH | Twass. Tz\ﬁf- T\"l\’li‘?' TW336- | TW336- | TW336- | Tw337- | Tw337- | Tw337- | Twa3ss- | Twass- T\Q’f’;& TW338- | TW339- | Tw339- | TW339- | Tw340- | Tw340- | Tw340- | Tw341-
"I mcLs @ | mcLs®@ 4145 1115 2125 3135 1115 2125 3135 1115 2125 3135 1115 2125 3135 2125 3135 4145 1115
(June-10) (J(ugjl-jl)O) (‘]:Jggl;l)o) (June-10) | (June-10) [ (June-10) | (June-10) [ (June-10) | (June-10) [ (June-10) | (June-10) (J(ugjl-jl)O) (June-10) | (June-10) [ (June-10) | (June-10) [ (June-10) | (June-10) | (June-10) | (June-10)
Volatile Organic Compounds (ug/L)
1,1,1-Trichloroethane 71-55-6 200 5 0.6J 0.59J 0.59J 55 130 70J 0.99J
1,1-Dichloroethane 75-34-3 NE 5 1.3J 1.3J 1.2J 240 140 1.2J 950 460 J 3.1J
1,1-Dichloroethene 75-35-4 7 5 15 37 21J 1.3J
1,2-Dichloroethane 107-06-2 5 5 0.54J
Trichloroethene 79-01-6 5 5 0.34J 0.43J
Tetrachloroethene 127-18-4 5 5
Vinyl Chloride 75-01-4 2 2 1.3J
Chloroethane 75-00-3 NE 5 110 240 310J 10J
cis-1,2-Dichloroethene 156-59-2 70 5
Chloromethane 74-87-3 NE 5 0.52J
Benzene 71-43-2 5 5 1J 2.6J 3.1J 0.46 J
1,2-Dichlorobenzene 95-50-1 600 5 0.71J 1.9J 1.8 2117 0.66 J
1,3-Dichlorobenzene 541-73-1 NE 5 0.51J 157 2.1J
1,4-Dichlorobenzene 106-46-7 75 5 2.2 6.4J 0.33J 1.9 8.8J
1,2,4-Trichlorobenzene 120-82-1 70 5 1.9J 2.6J
2-Butanone 78-93-3 NE 50
2-Hexanone 591-78-6 NE 50
Naphthalene 91-20-3 NE 50 1.1J 27J
Isopropyl Benzene 98-82-8 NE 5 11 4.5 19J 2.7J
Ethyl Benzene 100-41-4 700 5 5.6J
Chlorobenzene 108-90-7 100 5 0.42J 0.8J 1J
Xylenes (total) 1330-20-7{ 10,000 50
Freon 113 76-13-1 NE 50
Carbon Disulfide 75-15-0 NE 50 0.21J
Toluene 108-88-3 1000 5
Chloroform 67-66-3 80 5
Cyclohexane 110-82-7 NE 50 0.98J
Methyl Cyclohexane 108-87-2 NE 50
Acetone 67-64-1 NE 50 2.6J 49J
Methylene Chloride 75-09-2 5 5
Methyl tert-butyl ether 1634-04-4 NE 10 1.3
NOTES:
Mg/L - micrograms per liter
MCL - Maximum contaminant level
NYSDOH - New York State Department of Health
CAS No. - Chemical Abstract Service number
NE - Not Established
DUP - Duplicate Sample
J - Estimated Value
Blank cells - No criteria or not detected
Bold - Indicates Exceedances from NYSDOH MCLs
! (USEPA, 2007) Drinking Water Contaminants National Primary Drin
website at http://www.epa.gov/safewater/contaminants/index.html#pri
2 (NYSDOH, 2004) New York Public Supply Regulations, 10 NYCRR
Table 3-Organic Chemicals Maximum Contaminant Level Determinati
Principal Organic Contaminants, from the NYSDOH website at
http://www.health.state.ny.us/environmental/water/drinking/part5/subg
NOR CTO-160




TABLE 4-5
GROUNDWATER ANALYTICAL DETECTIONS TEMPORARY WELLS
SOUTHERN AREA
NWIRP CALVERTON, NEW YORK

PAGE 5 of 7
SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA-
Chemical CAS No Federal | NYSDOH | TW341- | TW341- | TW341- | TW342- | TW342- | TW342- T\é\/ls‘;;z- TW342- | TW343- | TW343- | TW343- | TW343- | TW344- | TW344- | TW344- | TW344- | TW345- | TW346- | TW346- | TW346-
"I mcLs @ | mcLs®@ 2125 3135 4145 1115 2125 3135 4145 1115 2125 3135 4145 1115 2125 3135 4145 4145 1115 2125 3135
(June-10) | (June-10) [ (June-10) | (June-10) [ (June-10) | (June-10) (‘]:Jggl;l)o) (June-10) | (June-10) [ (June-10) | (June-10) [ (June-10) | (June-10) [ (June-10) | (June-10) | (June-10) [ (June-10) | (Sept-10) | (Sept-10) | (Sept-10)

Volatile Organic Compounds (ug/L)
1,1,1-Trichloroethane 71-55-6 200 5 0.65J 120 2.1 1.1J 15
1,1-Dichloroethane 75-34-3 NE 5 25J 257 24 1400 J 14 57 1.0J 38
1,1-Dichloroethene 75-35-4 7 5 0.78 J 60
1,2-Dichloroethane 107-06-2 5 5
Trichloroethene 79-01-6 5 5 1.3J
Tetrachloroethene 127-18-4 5 5 38
Vinyl Chloride 75-01-4 2 2 3.8J
Chloroethane 75-00-3 NE 5 8.9 970 4.1J
cis-1,2-Dichloroethene 156-59-2 70 5 1.1J
Chloromethane 74-87-3 NE 5
Benzene 71-43-2 5 5 3.8J
1,2-Dichlorobenzene 95-50-1 600 5 0.73J 0.56 J 6.1 0.49J
1,3-Dichlorobenzene 541-73-1 NE 5
1,4-Dichlorobenzene 106-46-7 75 5 0.33J 0.31J 0.57J
1,2,4-Trichlorobenzene 120-82-1 70 5
2-Butanone 78-93-3 NE 50 1.9J
2-Hexanone 591-78-6 NE 50 2.6J
Naphthalene 91-20-3 NE 50 98
Isopropyl Benzene 98-82-8 NE 5 0.67J 17
Ethyl Benzene 100-41-4 700 5 0.46J 19
Chlorobenzene 108-90-7 100 5
Xylenes (total) 1330-20-7| 10,000 50 6.5 0.42 J
Freon 113 76-13-1 NE 50
Carbon Disulfide 75-15-0 NE 50 0.16 J 0.16 J 0.19J 0.17 J 0.16 J
Toluene 108-88-3 1000 5
Chloroform 67-66-3 80 5 0.27J
Cyclohexane 110-82-7 NE 50 4.7J
Methyl Cyclohexane 108-87-2 NE 50 257
Acetone 67-64-1 NE 50
Methylene Chloride 75-09-2 5 5
Methyl tert-butyl ether 1634-04-4 NE 10 0.28J
NOTES:
Mg/L - micrograms per liter
MCL - Maximum contaminant level
NYSDOH - New York State Department of Health
CAS No. - Chemical Abstract Service number
NE - Not Established
DUP - Duplicate Sample
J - Estimated Value
Blank cells - No criteria or not detected
Bold - Indicates Exceedances from NYSDOH MCLs
! (USEPA, 2007) Drinking Water Contaminants National Primary Drin
website at http://www.epa.gov/safewater/contaminants/index.html#pri
2 (NYSDOH, 2004) New York Public Supply Regulations, 10 NYCRR
Table 3-Organic Chemicals Maximum Contaminant Level Determinati
Principal Organic Contaminants, from the NYSDOH website at
http://www.health.state.ny.us/environmental/water/drinking/part5/subg
NOR CTO-160




TABLE 4-5

GROUNDWATER ANALYTICAL DETECTIONS TEMPORARY WELLS

SOUTHERN AREA

NWIRP CALVERTON, NEW YORK

PAGE 6 of 7
SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA-
Chemical CAS No Federal | NYSDOH | TW346- | TW347- | TW347- | TW347- | TW348- | TW348- | TW348- | TW349- | TW349- | TW349- [ TW350- | TW350- | TW350- | TW351- [ TW351- T\évl32551_ TW351- | TW351- | TW352- | TW352-
"I mcLs @ | mcLs®@ 4145 1115 2125 3135 1115 2125 3135 1115 2125 3135 1115 2125 3135 1115 2125 3135 4145 1620 2630
(Sept-10) | (Sept-10) | (Sept-10) | (Sept-10) | (Sept-10) | (Sept-10) | (Sept-10) | (Sept-10) | (Sept-10) | (Sept-10) | (Sept-10) | (Sept-10) [ (Sept-10) | (Sept-10) | (Sept-10) (S(erJ;jl)O) (Sept-10) | (Sept-10) | (Sept-10) | (Sept-10)

Volatile Organic Compounds (ug/L)
1,1,1-Trichloroethane 71-55-6 200 5 1.2J 550 830 1200 0.92J 1J 1.1
1,1-Dichloroethane 75-34-3 NE 5 1.3 0.70J 1500 4.0 1.91J 1200 1300
1,1-Dichloroethene 75-35-4 7 5 72 61 76
1,2-Dichloroethane 107-06-2 5 5
Trichloroethene 79-01-6 5 5 1.2J 0.95J
Tetrachloroethene 127-18-4 5 5
Vinyl Chloride 75-01-4 2 2
Chloroethane 75-00-3 NE 5 340 500 250
cis-1,2-Dichloroethene 156-59-2 70 5
Chloromethane 74-87-3 NE 5 0.45J
Benzene 71-43-2 5 5 4.6J 3.2J 2.0J 17
1,2-Dichlorobenzene 95-50-1 600 5 3.8J 1.7 2517]
1,3-Dichlorobenzene 541-73-1 NE 5
1,4-Dichlorobenzene 106-46-7 75 5
1,2,4-Trichlorobenzene 120-82-1 70 5
2-Butanone 78-93-3 NE 50
2-Hexanone 591-78-6 NE 50
Naphthalene 91-20-3 NE 50 190 63 61 150
Isopropyl Benzene 98-82-8 NE 5 0.52J 35 15 6.3 17 1.8
Ethyl Benzene 100-41-4 700 5 120 50 3.3J 16
Chlorobenzene 108-90-7 100 5
Xylenes (total) 1330-20-7| 10,000 50 65 120 1.3J 17
Freon 113 76-13-1 NE 50
Carbon Disulfide 75-15-0 NE 50
Toluene 108-88-3 1000 5
Chloroform 67-66-3 80 5
Cyclohexane 110-82-7 NE 50 5.6
Methyl Cyclohexane 108-87-2 NE 50 7.1 2.0J 2.4J
Acetone 67-64-1 NE 50 5.2J 7.2] 6.6J 6.5J
Methylene Chloride 75-09-2 5 5
Methyl tert-butyl ether 1634-04-4 NE 10
NOTES:
Mg/L - micrograms per liter
MCL - Maximum contaminant level
NYSDOH - New York State Department of Health
CAS No. - Chemical Abstract Service number
NE - Not Established
DUP - Duplicate Sample
J - Estimated Value
Blank cells - No criteria or not detected
Bold - Indicates Exceedances from NYSDOH MCLs
! (USEPA, 2007) Drinking Water Contaminants National Primary Drin
website at http://www.epa.gov/safewater/contaminants/index.html#pri
2 (NYSDOH, 2004) New York Public Supply Regulations, 10 NYCRR
Table 3-Organic Chemicals Maximum Contaminant Level Determinati
Principal Organic Contaminants, from the NYSDOH website at
http://www.health.state.ny.us/environmental/water/drinking/part5/subg
NOR CTO-160




TABLE 4-5
GROUNDWATER ANALYTICAL DETECTIONS TEMPORARY WELLS
SOUTHERN AREA

NWIRP CALVERTON, NEW YORK

PAGE 7 of 7
SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA- SA-
Chemical CAS No Federal | NYSDOH | Tw352- | TW353- | TW353- | TW353- | TW354- | Tw354- | TW354- | TW355- | Tw355- | TW355- | TW356- | TW356- | TW356- | Tw357- | TW357- | TW357-
| McLs @ | mcLs® 3640 1620 2630 3640 1620 2630 3640 1620 2630 3640 1620 2630 3640 1620 2630 3640
(Sept-10) | (Sept-10) | (Sept-10) | (Sept-10) | (Sept-10) | (Sept-10) | (Sept-10) | (Sept-10) | (Sept-10) | (Sept-10) | (Sept-10) | (Sept-10) | (Sept-10) | (Sept-10) | (Sept-10) | (Sept-10)

Volatile Organic Compounds (ug/L)
1,1,1-Trichloroethane 71-55-6 200 5
1,1-Dichloroethane 75-34-3 NE 5 1.4 1.5J 2.1J 5.7 33 38
1,1-Dichloroethene 75-35-4 7 5 1.6J 3.7J
1,2-Dichloroethane 107-06-2 5 5
Trichloroethene 79-01-6 5 5
Tetrachloroethene 127-18-4 5 5
Vinyl Chloride 75-01-4 2 2
Chloroethane 75-00-3 NE 5
cis-1,2-Dichloroethene 156-59-2 70 5
Chloromethane 74-87-3 NE 5
Benzene 71-43-2 5 5
1,2-Dichlorobenzene 95-50-1 600 5
1,3-Dichlorobenzene 541-73-1 NE 5
1,4-Dichlorobenzene 106-46-7 75 5
1,2,4-Trichlorobenzene 120-82-1 70 5 1.3J 0.84J 157
2-Butanone 78-93-3 NE 50
2-Hexanone 591-78-6 NE 50
Naphthalene 91-20-3 NE 50
Isopropyl Benzene 98-82-8 NE 5
Ethyl Benzene 100-41-4 700 5
Chlorobenzene 108-90-7 100 5
Xylenes (total) 1330-20-7{ 10,000 50
Freon 113 76-13-1 NE 50
Carbon Disulfide 75-15-0 NE 50
Toluene 108-88-3 1000 5
Chloroform 67-66-3 80 5
Cyclohexane 110-82-7 NE 50
Methyl Cyclohexane 108-87-2 NE 50
Acetone 67-64-1 NE 50 5.7J 417 4.8J
Methylene Chloride 75-09-2 5 5
Methyl tert-butyl ether 1634-04-4 NE 10
NOTES:

Mg/L - micrograms per liter

MCL - Maximum contaminant level

NYSDOH - New York State Department of Health

CAS No. - Chemical Abstract Service number

NE - Not Established

DUP - Duplicate Sample

J - Estimated Value

Blank cells - No criteria or not detected

Bold - Indicates Exceedances from NYSDOH MCLs

! (USEPA, 2007) Drinking Water Contaminants National Primary Drin
website at http://www.epa.gov/safewater/contaminants/index.html#pri
2 (NYSDOH, 2004) New York Public Supply Regulations, 10 NYCRR
Table 3-Organic Chemicals Maximum Contaminant Level Determinati
Principal Organic Contaminants, from the NYSDOH website at
http://www.health.state.ny.us/environmental/water/drinking/part5/subg

NOR
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TABLE 4-6
ANALYTICAL DETECTION SUMMARY
SOUTHERN AREA PECONIC RIVER SURFACE WATER
NWIRP CALVERTON, NEW YORK

NOR

PAGE 1 of 2
SA-SW- SA-SW-
. NYSDEC | oNL swv SA-SW- | SA-SW- | SA-SW- | SA-SW- [ SA-SW- 124 SA-SW- | SA-SW- | SA-SW- [ SA-SW-| SA-SW- | SA-SW- [ SA-SW- | SA-SW- | SA-SW- [ SA-SW- 201 SA-SW-
Chemical CAS No. SWOS (1) @ 124 124 124 124 (July{124 (Sept (DUP) 125 125 125 125 125 (Sept 201 201 201 201 201 (DUP) 201 (Sept
(Aug-08) | (Mar-09) | (Sept-09) 10) 10) (Aug-08) | (Mar-09) | (Sept-09) | (July-10) 10) (Jan-08) | (Aug-08)| (Mar-09) | (Sept-09) | (July-10) 10)
(Sept-10) (July-10)
Volatile Organic Compounds (ug/l)
1,1-Dichloroethane 75-34-3 47 0.46J 0.56 J
1,2,4-Trichlorobenzene 120-82-1 5 110 4.9J
Acetone 67-64-1 3.5J 4.2J
Toluene 108-88-3 6,000 9.8
Methylene Chloride 75-09-2
NOTES:
ug/L - micrograms per liter MW - Monitoring Well
SD - Sediment SW - Surface Water

MCL - Maximum contaminat level
Blank cells - No criteria or not detected

NYSDEC- New York State Department of Environmental Cons' CAS - Chemical Abstracts Service

SWQS - Surface Water Quality Standards

ONL SWV - Oakridge National Laboratory Surface Water Values

Bold - Indicates Exceedances from NYSDEC SWQS

J - Estmated Value

DUP - Duplicate

1- Peconic River is Class C Surface Water 6 NYCRR Part 703 Surface Water and Groundwater Quality
Standards and Groundwater Effluent Limitations, Section 703.5, Table 1,Water Quality Standards and
Surface Waters and Groundwater. http://www.dec.ny.gov/regs/4590.html
2-Oak Ridge National Laboratory (surface water) - Table 1 (secondary chronic values), Toxilogical
Benchmarks for Screening Potential Contaminants of Concern for Effects on Aquatic Biota: 1996 Revision
(Suter and Tsao, 1996). http://www.hsrd.ornl.gov/ecorisk/tm96r2.pdf

CTO-160



SOUTHERN AREA PECONIC RIVER SURFACE WATER

TABLE 4-6
ANALYTICAL DETECTION SUMMARY

NWIRP CALVERTON, NEW YORK

NOR

PAGE 2 of 2
_ NYSDEC | ONL swy | SA-SW- | SA-Sw- 5/2'54W' SA-SW- | SA-SW- SA2'034W' SA-SW- | SA-SW-
Chemical CAS No. SWOS a @ 204 204 (DUP) 204 204 (DUP) 204 (July]204 (Sept
(Jan-08) | (Aug-08) (Aug-08) (Mar-09) | (Sept-09) (Sept-09) 10) 10)

Volatile Organic Compounds (ug/l)
1,1-Dichloroethane 75-34-3 47
1,2,4-Trichlorobenzene 120-82-1 5 110
Acetone 67-64-1
Toluene 108-88-3 6,000 9.8
Methylene Chloride 75-09-2
NOTES:

ug/L - micrograms per liter MW - Monitoring Well
SD - Sediment SW - Surface Water
MCL - Maximum contaminat level
Blank cells - No criteria or not detected
NYSDEC- New York State Department of Environmental Cons' CAS - Chemical Abstracts Servic
SWQS - Surface Water Quality Standards

ONL SWV - Oakridge National Laboratory Surface Water Values

Bold - Indicates Exceedances from NYSDEC SWQS

1- Peconic River is Class C Surface Water 6 NYCRR Part 703 Surface Water and Groundwater
Standards and Groundwater Effluent Limitations, Section 703.5, Table 1,Water Quality Standard
Surface Waters and Groundwater. http://www.dec.ny.gov/regs/4590.html

2-Oak Ridge National Laboratory (surface water) - Table 1 (secondary chronic values), Toxilogic
Benchmarks for Screening Potential Contaminants of Concern for Effects on Aquatic Biota: 199¢
(Suter and Tsao, 1996). http://www.hsrd.ornl.gov/ecorisk/tm96r2.pdf

J - Estmated Value DUP - Duplicate

CTO-160



ANALYTICAL DETECTION SUMMARY

TABLE 4-7

SOUTHERN AREA PECONIC RIVER SEDIMENT
NWIRP CALVERTON, NEW YORK

PAGE 1 of 2
NYSDEC NYSDEC
ORNL |Unrestricted | EC0l08ical | 55 op | sa-sp- | sa-sD- | sa-sp- | sa-sp- | SASP- | sa-sp- | sa-sp- | AP | sa-sp- | AP | sa-sp- | sA-sp- | sa-sp-
Chemical CAS No. | Sediment [Soil Cleanup CIeSer:lup 124 124 124 124 124 (SLZJAI;) 125 125 (Dll2J|5:>) 125 (DllzJEISD) 125 125 201
N o
values @ Objeg)tlves Objectives (Aug-08) | (Mar-09) |(Sept-09) | (July-10) | (Sept-10) (Sept.10) (Aug-08) | (Mar-09) (Mar-09) (Sept-09) (Sept-09) (July-10) | (Sept-10) | (Mar-09)
(@)

Volatile Organic Compounds (ug/kg)
1,1-Dichloroethane 75-34-3 27 270 NS 7.5 8.8J 7.6J
1,2,4-Trichlorobenzene 120-82-1 9,600 9.1J 9.7J
1,4-Dichlorobenzene 106-46-7 340 1,800 20,000 411
2-Butanone 78-93-3 270 63 J 23] 6.1J
2-Hexanone 591-78-6 22 117
*Acetone 67-64-1 8.7 50 2,200 260 J 130J 46
Carbon disulfide 75-15-0 0.85 3.47J
Toluene 108-88-3 780 700 36,000 39 251
Naphthalene 91-20-3 240 12,000 NS 3.7J
NOTES:
MW - Monitoring Well
ua/kg - micrograms per kilogram SW - Surface Water SD - Sediment

MCL - Maximum contaminat level DUP - Duplicate

Blank cells - No criteria or not detected

NYSDEC- New York State Department of Environmental Conservation

MCL - Maximum contaminat level
ONL - Oakridge National Laboratory

Bold - Indicates Exceedances of at least one of the following criteria:
1-Oak Ridge National Laboratory (sediment) - Table 3 (secondary chronic values), Toxilogical Benchmarks for Screening

Potential Contaminants of Concern for Effects on Sediment-Associated Biota: 1997 Revision (Jones et al., 1997). Benchmarks
are based on protection of ecological receptors in the sediment pore water.

2- NYSDEC, Subpart 375-6: Remedial Program Soil Cleanup Objectives, October 8, 2007. If two values are presented, the
second value is based on 706.1, protection of benthic organisms. http://www.dec.ny.gov/regs/15507.html

CAS - Chemical Abstracts Service

*Acetone was detected in some samples but is considered a typical lab contaminant

NOR

J - Estmated Value

CTO-160



ANALYTICAL DETECTION SUMMARY

TABLE 4-7

SOUTHERN AREA PECONIC RIVER SEDIMENT
NWIRP CALVERTON, NEW YORK

PAGE 2 of 2
NYSDEC NYSDEC
ORNL |Unrestricted | E¢0l0gical | sp op | sasp- | sa-sD- | sa-sp- | 25D | sa-sp- | sa-sp- | SASP- | sa-sp- | sa-sp-
Chemical CAS No. | Sediment [Soil Cleanup Clesacl)rzlup 201 201 201 204 (58‘;) 204 204 (58?3) 204 204
1 L
values @ Objeg)tlves Objectives (Sept-09) | (July-10) | (Sept-10) | (Aug-08) (Aug-08) (Mar-09) | (Sept-09) (Sept-09) (July-10) | (Sept-10)
(@)

Volatile Organic Compounds (ug/kg)
1,1-Dichloroethane 75-34-3 27 270 NS
1,2,4-Trichlorobenzene 120-82-1 9,600
1,4-Dichlorobenzene 106-46-7 340 1,800 20,000
2-Butanone 78-93-3 270 7.11J
2-Hexanone 591-78-6 22
*Acetone 67-64-1 8.7 50 2,200
Carbon disulfide 75-15-0 0.85
Toluene 108-88-3 780 700 36,000
Naphthalene 91-20-3 240 12,000 NS
NOTES:
MW - Monitoring Well
ua/kg - micrograms per kilogram SW - Surface Water SD - Sediment

MCL - Maximum contaminat level
Blank cells - No criteria or not detected

DUP - Duplicate

NYSDEC- New York State Department of Environmental Conservation

MCL - Maximum contaminat level
ONL - Oakridge National Laboratory

Bold - Indicates Exceedances of at least one of the following criteria:

1-Oak Ridge National Laboratory (sediment) - Table 3 (secondary chronic values), Toxilogical Benchmarks for Scre
Potential Contaminants of Concern for Effects on Sediment-Associated Biota: 1997 Revision (Jones et al., 1997). |

are based on protection of ecological receptors in the sediment pore water.

2- NYSDEC, Subpart 375-6: Remedial Program Soil Cleanup Objectives, October 8, 2007. If two values are preser

CAS - Chemical Abstracts Service

J - Estmated Value

second value is based on 706.1, protection of benthic organisms. http://www.dec.ny.gov/regs/15507.html

*Acetone was detected in some samples but is considered a typical lab contaminant

NOR

CTO-160



TABLE 4-8
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS
PECONIC RIVER SPORTSMAN'S CLUB
NWIRP CALVERTON, NEW YORK

PAGE 1 of 4
CA- CA- CA- CA- CA- CA- CA- CA- CA- CA- CA- CA- CA- CA- CA- CA- CA- CA- CA- CA-
. Federal | NYSDOH PRSC0201 PRSC0201 PRSC0201
Chemical CAS No. CLs® CLs® PRSCO01 | PRSCO01 | PRSCO01 | PRSCO01 | PRSCO01 | PRSCO01 | PRSCO01 | PRSCO01 | PRSCO01 | PRSCO01 | PRSCO01 [ PRSC0201 DUP PRSC0201| PRSC0201| PRSC0201 DUP (Dec- PRSC0201| PRSC0201 DUP
MCLs ™| MCLs ™ | (3an-08) | (Jun-08) | (Aug-08) | (Dec-08) | (Mar-09) | (Jun-09) | (Sept-09) | (Nov-09) | (Feb-10) | (Apr-10) | (Jul-10) | (Jan-08) an-og) | Un08) | (Aug-08) | (Dec-08) 08) (Mar-09) | (Qun-09) | o
Volatile Organic Compounds (ug/L)
1,1-Dichloroethane 75-34-3 5 12 12 7 13 12 12 12 12 12
1,1-Dichloroethene 75-35-4 7 5 517 4 4 5 5 3.3J 3.6J 3.5J
1,2-Dichloroethane 107-06-2 5 5 05 0.6J 0.6J 0.4 0.4J
1,4-Dichlorobenzene 106-46-7 75 5
Chloromethane 74-87-3 5
cis-1,2-Dichloroethene 156-59-2 70 5 2J 1J 2 1J 1 1 1.3J 1.3J
Isopropylbenzene 98-82-8 5
Methyl tert-butyl ether 1634-04-4 10
Trichloroethene 79-01-6 5 5 0.8J 0.8J 0.7J 0.6J 0.9 0.9J
Vinyl Chloride 75-01-4 2 2 1J
Benzene 71-43-2 5 5 0.3J 0.3J
Napthalene 91-20-3 50 3.4
Toluene 108-88-3 | 1,000 5
1,2,4-Trichlorobenzene 120-82-1 70 5
NOTES:
Mg/L = micrograms per liter
CAS = Chemical Abstracts Service
MCL = Maximum contaminant level
NYSDOH = New York State Department of Health
J = Estimated Value
Blank cells = No criteria or not detected
Bolded values are detections above criteria
! (USEPA, 2007) Drinking Water Contaminants National
Primary Drinking Water Regulations, from the USEPA website
at
http://www.epa.gov/safewater/contaminants/index.html#primary
2 (NYSDOH, 2004) New York Public Supply Regulations, 10
NYCRR Part 5, Subpart 5-1 Public Water Systems, Table 3-
Organic Chemicals Maximum Contaminant Level Determination
and Table 9D - Organic Chemicals - Principal Organic
Contaminants, from the NYSDOH website at
http://www.health.state.ny.us/environmental/water/drinking/part
5/subpart5.htm
*Acetone and Methylene Chloride was detected in some
samples but is considered a typical lab contaminant
NOR CTO-160




TABLE 4-8

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS

PECONIC RIVER SPORTSMAN'S CLUB
NWIRP CALVERTON, NEW YORK

PAGE 2 of 4
Federal | NYSDOH CA- CA- CA- CA- CA- CA- CA- CA- CA- CA- CA- CA- CA- CA- CA- CA- CA- CA- PRS(,: CA(;ZOS
Chemical CAS No. (1) 2 |PRSC0201|PRSC0201| PRSC0201 | PRSC0201 [ PRSC0201 PRSC0202|PRSC0202|PRSC0202|PRSC0202(PRSC0202|PRSC0202|PRSC0202|PRSC0202(PRSC0202| PRSC0202| PRSC0202| PRSC0203( PRSC0203 DUP
MCLs ™ | MCLs ™ | 5ant.00) | (Nov-09) | (Feb-10) | (Apr-10) | (ul-10) | (Jan-08) | (Jun-08) | (Aug-08) | (Dec-08) | (Mar-09) | (Jun-09) | (Sept-09) | (Nov-09) | (Feb-10) | (Apr-10) | (Jul-10) | (3an-08) | (Jun-08) (Jun-08)
Volatile Organic Compounds (ug/L)
1,1-Dichloroethane 75-34-3 5 11 9.3 12 9.9 11 0.4 111 1.2 2.1 247
1,1-Dichloroethene 75-35-4 7 5 6 4.4 5.4 3.4 351
1,2-Dichloroethane 107-06-2 5 5 0.42J 0.8J
1,4-Dichlorobenzene 106-46-7 75 5
Chloromethane 74-87-3 5 0.8J
cis-1,2-Dichloroethene 156-59-2 70 5 1.4 1.27J 1.2 1.3J
Isopropylbenzene 98-82-8 5 2J 1 0.6J 0.47J 0.4J
Methyl tert-butyl ether 1634-04-4 10 0.7J
Trichloroethene 79-01-6 5 5 0.64J 0.75J
Vinyl Chloride 75-01-4 2 2
Benzene 71-43-2 5 5 0.28J
Napthalene 91-20-3 50 2.4]
Toluene 108-88-3 | 1,000 5 1.2
1,2,4-Trichlorobenzene 120-82-1 70 5 0.53J
NOTES:
Mg/L = micrograms per liter
CAS = Chemical Abstracts Service
MCL = Maximum contaminant level
NYSDOH = New York State Department of Health
J = Estimated Value
Blank cells = No criteria or not detected
Bolded values are detections above criteria
! (USEPA, 2007) Drinking Water Contaminants National
Primary Drinking Water Regulations, from the USEPA website
at
http://www.epa.gov/safewater/contaminants/index.html#primary
2 (NYSDOH, 2004) New York Public Supply Regulations, 10
NYCRR Part 5, Subpart 5-1 Public Water Systems, Table 3-
Organic Chemicals Maximum Contaminant Level Determination
and Table 9D - Organic Chemicals - Principal Organic
Contaminants, from the NYSDOH website at
http://www.health.state.ny.us/environmental/water/drinking/part
5/subpart5.htm
*Acetone and Methylene Chloride was detected in some
samples but is considered a typical lab contaminant
NOR CTO-160




TABLE 4-8

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS

PECONIC RIVER SPORTSMAN'S CLUB
NWIRP CALVERTON, NEW YORK

PAGE 3 0of 4
CA- CA- CA-
Federal | NYSDOH CA- CA- CA- CA- CA- CA- CA- CA- CA- CA- CA- CA- CA- CA- PRSCO3 CA- CA- PRSCO3 CA- PRSCO3
Chemical CAS No. veLs @ | meLs @ PRSC0203| PRSC0203 | PRSC0203| PRSC0203 | PRSC0203| PRSC0203 | PRSC0203| PRSC0203 | PRSC0203| PRSCO03 | PRSCO03 | PRSCO03 | PRSCO03 | PRSCO03 DUP PRSCO03 | PRSCO03 DUP PRSCO03 DUP
(Aug-08) | (Dec-08) | (Mar-09) | (Jun-09) | (Sept-09) | (Nov-09) | (Feb-10) | (Apr-10) (Jul-10) | (Jan-08) | (Jun-08) | (Aug-08) | (Dec-08) | (Mar-09) (Mar-09) (Jun-09) | (Sept-09) (Sept-09) (Nov-09) (Nov-09)
Volatile Organic Compounds (ug/L)
1,1-Dichloroethane 75-34-3 5
1,1-Dichloroethene 75-35-4 7 5
1,2-Dichloroethane 107-06-2 5 5
1,4-Dichlorobenzene 106-46-7 75 5
Chloromethane 74-87-3 5
cis-1,2-Dichloroethene 156-59-2 70 5
Isopropylbenzene 98-82-8 5 1 0.32J
Methyl tert-butyl ether 1634-04-4 10
Trichloroethene 79-01-6 5 5
Vinyl Chloride 75-01-4 2 2
Benzene 71-43-2 5 5
Napthalene 91-20-3 50
Toluene 108-88-3 | 1,000 5
1,2,4-Trichlorobenzene 120-82-1 70 5
NOTES:
Mg/L = micrograms per liter
CAS = Chemical Abstracts Service
MCL = Maximum contaminant level
NYSDOH = New York State Department of Health
J = Estimated Value
Blank cells = No criteria or not detected
Bolded values are detections above criteria
! (USEPA, 2007) Drinking Water Contaminants National
Primary Drinking Water Regulations, from the USEPA website
at
http://www.epa.gov/safewater/contaminants/index.html#primary
2 (NYSDOH, 2004) New York Public Supply Regulations, 10
NYCRR Part 5, Subpart 5-1 Public Water Systems, Table 3-
Organic Chemicals Maximum Contaminant Level Determination
and Table 9D - Organic Chemicals - Principal Organic
Contaminants, from the NYSDOH website at
http://www.health.state.ny.us/environmental/water/drinking/part
5/subpart5.htm
*Acetone and Methylene Chloride was detected in some
samples but is considered a typical lab contaminant
NOR CTO-160



TABLE 4-8

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS

PECONIC RIVER SPORTSMAN'S CLUB
NWIRP CALVERTON, NEW YORK

PAGE 4 of 4
CA- CA- CA-
. Federal | NYSDOH CA- PRSCO3 CA- PRSCO3 CA- PRSCO3 CA- CA- CA- CA- CA- CA- CA- CA- CA- CA- CA-
Chemical CAS No. veLs @ | meLs @ PRSCO03 DUP PRSCO03 DUP PRSCO03 DUP PRSC04 | PRSC04 | PRSC04 | PRSC04 | PRSC04 | PRSC04 | PRSCO04 | PRSC04 | PRSC04 | PRSCO04 | PRSC04
(Feb-10) (Feb-10) (Apr-10) (Apr-10) (Jul-10) (Qul-10) (Jan-08) | (Jun-08) | (Aug-08) | (Dec-08) | (Mar-09) | (Jun-09) | (Sept-09)| (Nov-09) | (Feb-10) | (Apr-10) | (Jul-10)
Volatile Organic Compounds (ug/L)
1,1-Dichloroethane 75-34-3 5
1,1-Dichloroethene 75-35-4 7 5
1,2-Dichloroethane 107-06-2 5 5
1,4-Dichlorobenzene 106-46-7 75 5 0.3J
Chloromethane 74-87-3 5
cis-1,2-Dichloroethene 156-59-2 70 5
Isopropylbenzene 98-82-8 5
Methyl tert-butyl ether 1634-04-4 10
Trichloroethene 79-01-6 5 5
Vinyl Chloride 75-01-4 2 2
Benzene 71-43-2 5 5
Napthalene 91-20-3 50
Toluene 108-88-3 1,000 5
1,2,4-Trichlorobenzene 120-82-1 70 5
NOTES:

Mg/L = micrograms per liter

CAS = Chemical Abstracts Service

MCL = Maximum contaminant level

NYSDOH = New York State Department of Health
J = Estimated Value

Blank cells = No criteria or not detected

Bolded values are detections above criteria

! (USEPA, 2007) Drinking Water Contaminants National
Primary Drinking Water Regulations, from the USEPA website
at
http://www.epa.gov/safewater/contaminants/index.html#primary

2 (NYSDOH, 2004) New York Public Supply Regulations, 10
NYCRR Part 5, Subpart 5-1 Public Water Systems, Table 3-
Organic Chemicals Maximum Contaminant Level Determination
and Table 9D - Organic Chemicals - Principal Organic
Contaminants, from the NYSDOH website at
http://www.health.state.ny.us/environmental/water/drinking/part
5/subpart5.htm

*Acetone and Methylene Chloride was detected in some
samples but is considered a typical lab contaminant

NOR
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Aerial photographs provided by the NYS GIS Cléaringhouse; Md@rch -May 2007.

7]

if

SAPZ145I] June Sept Sept
SAPZ140 June  Sept SAMW145S June Sept 2010 201% 201pO

2010 SAPZ134 2010 2010 Lr
VOCs 1 1-Trichl th 87 64 (DS%P) SAMW1298 . SAPZ120S Jan Aug Sept Sept
1-Trichloroethane 17 - 'michloroethane - ©. : y -~ SAMW129]- : . 2005 2006 2008 2008 2009 2010
,D' hl th 140 1-Dichloroethane 91 66 69 SAMW129D VOCs
-oichioroethane 1-Dichloroethene 8.2 8.4 8.7
A .

1

1 - . v - .- - -

1-Dichloroethene 8.5 . . : e - : - Chloroethene 6.1 45) 41J | e
Chloroethene 19 o

{

4

f
i

SAMW126S ..
(X)

. 3
1, 1'
1, '

] 4§ SAMW122S Jan Aug Sept Sept
SAPZ145D June June Sept 2008 2008 2009 2010

2010 2010 2010
(DUP) f VOCs NX

SAPZ144S June - SAPZ141 June (X] 1,1-Dichloroethane 18 19 19

2010 ] : ; SAMW122D Jan Aug Sept Sept
VOCs ¢ VOCs ¥ 2005 2005 2008 2008 2009 2010
] VOCs NX  NX NX  NX NX

11092010-part2.mxd mmc 01252011

SAPZ142 June
2010
1,1-Trichloroethane 60

1,
1,1-Dichloroethane 410 Aip. -
1,1-Dichloroethene 21 - Y 1 SAMW122i Jan AUg Sept Sept

2008 2008 2009 2010
1,1-Dichloroethane 1J 9.7

SAPZ1441 June |
2010
VOCs NX

Chloroethene 36 Sept  Sept
_ - 2009 2010
SAPZ143 June

2010 -
1,1,1-Trichloroethane 110 SAMW131I Sept  Sept : . . SAPZ166l Sept

1,1-Dichloroethane 590 2009 2010 4 ! ; 2010
1,1-Dichloroethene 39 1,1,1-Trichloroethane 18J i 0 A " v 3 VOCs NX
‘ 1,1- : -
1,1-

1,2,4-Trichlorobenzene Dichloroethane 130 J
Chloroethene 44 Dichloroethene 13J Sept Sept

Vinyl Chloride 24J

SAPZ125 Aug Sept July Sept
2006 2008 2009 2010 2010

2009 2010 | | : vOCs
15 134

SAPZ124 Aug Sept July Sept [=

2006 2008 2009 2010 2010 [
1,1-Dichloroethane 38 4 17 15 22 |
1,1-Dichloroethene 21J 5.2 8

SAPZ147 July  Sept

’ - 2010 2010

SAMW132S Sept Sept M= . b W -3 ; VOCs NX
2009 2010 g I L

VOCs

IS
8
<
9
14
0
a
o
o
q
a
X
=
[]
(8]
[e]
a
@®
=
c
[e]
€
]
=
@®
Q
(]
9
i
%]

Jan  Aug Sept " e 1 A )
2008 2008 2009 : ; SAPZ118S Jan Aug Sept Sept Sept

NX : 2005 2006 2008 2008 2009 2009 2010
: (DUP)
1,1-Dichloroethane 4 17 25J 21J

= SAPZ123I1 Jan Aug Aug Sept Sept Sept 1 ) }
2008 2008 2008 2009 2010 2010 o A T SAPZ118I Jan  Aug Sept Sept
(DUP) (buP) e T ' . 2005 2006 2008 2008 2009 2010
1,1-Dichloroethane 23 13 13 6.3 LB ity e VOCs NX

SAPZ123I Jan Aug  Sept Sept

2005 2005 2006 2008 2008 2009 2010
1,1,1-Trichloroethane 7.6 3J 1J 1 0.59J
1,1-Dichloroethane 97 125 91 55 63 54 42 J
1,1-Dichloroethene 20 22 15 7 10 69 69J
Toluene 10.1

Viny! Chloride _ ; : GROUNDWATER ANALYTICAL EXCEEDANCES
: i : ¥ ! - NERER _ OFFSITE SOUTHERN AREA
® Monitoring Well BLANK GELLS lNDIGA‘.ﬁ RESULT IS NON-DETECT S - % N p RN SN CALVERTON, NEW YORK
NX-NO EXCEEDANCES OF NYSDOH MCLs : A y e
J-ESTMATEDVALUE:
#ﬂ ¢ pg/L-MICROGRAMS gER LITER TR . il ; : gt o i
e BOLDED VALUES ARE GREATER THANOR EQUAL TOO NYSDOH MCLs o eyl el viog = % FIGURE NG,
SCALE IN FEET SAMPLE RESULTS/FOR ORGANICS INNGROUNDWATER SAMPLES ARE' REPORTED, IN g/l T R o (B - e : 1/25/11

Piezometer




-:-;c SA-TW351 09/10 SA-TW348 N LEGEND
W bg " feet 15ft 25ft 35ft
feetbgs 15t 25ft 3§N;t ft | 1.1.129-TSCA 251 A  TEMPORARY WELL
% 1,1-DCA 1,500 4.0J
“! 1,1-DCE 72 NOTES:
CE 340 1. BLANK CELLS INDICATE RESULT IS
Benzene 4.6J NON-DETECT

2. SAMPLE RESULTS FOR ORGANICS ARE
REPORTED IN pg/L.

3. BOLD INDICATES EXCEEDANCES
OF NYSDOH MCLS.

4. NX = NO EXCEEDANCES OF NYSDOH
MCLS

5. J=ESTIMATED VALUE

6. FTBGS = FEET BELOW GROUND
SURFACE

7. ug/L = MICROGRAMS PER LITER

8. 1,1,1-TCA = 1,1,1-TRICHLOROETHANE

9. 1,1-DCA = 1,1-DICHLOROETHANE

~ 10. 1,1-DCE = 1,1-DICHLOROETHENE

11. 1,4-DCB = 1,4-DICHLOROBENZENE

12. CE = CHLOROETHENE

REFERENCE:
AERIAL PHOTOGRAPH PROVIDED BY NYGIS
CLEARINGHOUSE MARCH-MAY 2007.

| Naphthalene 190
- Ethyl Benzene 120
~ Xylenes (total) 65
Isopropylbenzene 35

3.2J 20J 17
- Naphthalene 63 61 150
Ethyl Benzene 50 33J 16
Xylenes (Total) 120 1.3J 17
Isopropylbenzene 15 6.3 17

| SA-TW343 06/10

. feet bgs 15 251t 351t 45

- 1,1,1-TCA 0.65J 120 214
3

112G01655%0510\112G01655GM22—1.0WG 01,/24 /11 MKB

SA-TW335 06/10 -
feet bgs 151t 25ft 35ft 45ft 45ftDup
1,1,1-TCA 70 570 06J 059J
1,1-DCA 280 2,100 1.3J
1,1-DCE 16 110

CE 76 470

~ Benzene 38J
1,2-Dichlorobenzene 6.1

Naphthalene 98 Benzene 13J 7.24

Ethyl Benzene 0.46J 19 Vinyl Chloride 81 13J
~ Xylenes (total) 6.5J Isopropylbenzene 2.3J

Isopropylbenzene 17

e e ' : SA-TW306 03/09

feet bgs 15ft 30ft 551t
VOCs NX

SA-TW342 06/10 SA-TW336 06/10

feetbgs  15ft 25ft 35ft 35ft(Dup) 45ft feet bgs 15ft 251t 35ft

NX NX 1,1,1-TCA 55

; 1,1-DCA 1.2J 240
1,1-DCE 15 |

SA-TW332 06/10 ~  1,4-DCB 6.4J
feetbgs  156ft 25ft 35ft B CE 110 |
11,1-TCA 9.9 = - '

{1.06A o : Isoproﬂbenzene

CE 11

SA-TW331 06/10
feet bgs 15ft 25ft 35ft
PCE 190

SA-TW334 06/10
SA-TW333 06/10 feet bgs 16ft 25ft 35ft 03/10 -
23?1-;&:& 1ot 0?35;1.1 :;552 £ X feet bgs 16t 34ft 55ft 55ft(Dup) |
1,1-DCA 31J 740 1,1,1-TCA 440
1,1-DCE 43 1,1-DCA 1,200 3.1J 3.1J
CE 1.6J 240 1,1-DCE 86
CE 270
SA-TW340 Benzene 2.2J
feet bgs 25ft 35ft 451t : Isopropylbenzene 14
1,1,1-TCA 70 099J —ee > P B TETRA TECH NUS, INC.
1,1-DCA 4604 3.1J . SA-TW311 09/09 09/08
1,1-DCE 21J 1.3J | 15 28ft 517t

feet bgs 14 25ft 471t 47 ft (Dup)

SA-TW318 03/10 | 12 13

feet bgs 50 ft
VOCs NX

CE 3104 10J
Benzene 314 0464
~ 1,4-Dichlorobenzene 88J

_ Ethyl Benzene
Isopropylbenzene

ON-—SITE SOUTHERN AREA
TEMPORARY MONITORING WELL
EXCEEDANCES
NWIRP CALVERTON

SA-TW319 0310
feet bgs 4217t 491t
1,1,1-TCA 7.6

“— SA-TW322
1.1,1-TCA 130 1,1-DCA 22 59 CALVERTON, NEW YORK
feetbgs 15 ft 50 ft (Dup) e feetbgs ~ 15ft 30ft 421t 49ft 49 ft (Dup) !

g = Vocs e - 1,1-DCA 950 §111-TCA 320 14 13J

¢ TR - 1,1-DCA 24 1,000 71 70 FILE SCALE
0 250 500 1,1-DCE 16J 90 39J  19J 112G01655GM22~1 AS NOTED

gsnzene 1400 4.2J FIGURE NUMBER REV DATE
SCALE IN FEET RE 4-5 0 01/24/1




112G0165540510\112G016556GM22-2.DWG 12/

SA-TW312 09/09
feetbgs  12ft 25ft
1,1,1-TCA
1,1-DCA

e

SA-TW327
feet bgs
1,1,1-TCA
1,1-DCA
1,1-DCE
CE

a2l

Y
&
4

i
L

Pl o

'

LEGEND
A TEMPORARY WELL

NOTES:
BLANK CELLS INDICATE RESULT IS
NON-DETECT
SAMPLE RESULTS FOR ORGANICS ARE
REPORTED IN pg/L.
BOLD INDICATES EXCEEDANCES
OF NYSDOH MCLS.
NX = NO EXCEEDANCES OF NYSDOH
MCLS
J = ESTIMATED VALUE
FT BGS = FEET BELOW GROUND
SURFACE
pg/L = MICROGRAMS PER LITER
1,1,1-TCA = 1,1,1-TRICHLOROETHANE

. 1,1-DCA = 1,1-DICHLOROETHANE
10. 1,1-DCE = 1,1-DICHLOROETHENE
11. CE = CHLOROETHENE

REFERENCE:
AERIAL PHOTOGRAPH PROVIDED BY NYGIS
CLEARINGHOUSE MARCH-MAY 2007.

0 150 300

SCALE IN FEET

SA-TW328 06/10
feetbgs 12t 27ft 40ft

1,1,1-TCA 19 28
1,1-DCA 360 170
1,1-DCE 18 12

CE 29J 10
Benzene 0.88J

SA-TW329

feet bgs 141t
1,1,1-TCA
1,1-DCA 52
1,1-DCE

CE

Benzene

SA-TW317
feet bgs

1,1-DCA . SA-TW353

feet bgs 20ft 30ft 40ft
NX

VOCs

SA-TW352 09/10
feet bgs 20ft 30ft 40ft
VOCs NX

SA-TW315
feet bgs
~ 1,1-DCA

SA-TW326

feet bgs 221t

1,1,1-TCA
1,1-DCA
1,1-DCE
CE

09/10

SA-TW355

feet 20ft 30ft 40ft feet bgs

1,1-DCA

09/10
30ft 40ft

26ft 451t

SA-TW345

feet bgs
1,1-DCA

62

06/10
165ft 25ft 35ft 456ft

SA-TW356 09/10
20t 30ft 40t
1,1-DCA 33

SA-TW357 09/10
feet bgs 20ft 30ft 40ft
1,1-DCA 38

SA-TW316 09/09
feet 12ft 251t 37t
1,1,1-TCA

. 1,1-DCA
. 1,1-DCE

ON—-SITE /OFF—=SITE SOUTHERN AREA
TEMPORARY MONITORING WELL
EXCEEDA‘I*;ILCES
NWRP CALVERTON
CALVERTON, NEW YORK

FILE SCALE
112G01655GM22-2 AS NOTED
FIGURE 4—6 0 12/21/10




_“Aerial photographs vn.cl b tl-lu'N‘-YS'GlS'-CT Meﬁ Aol
i : 5 : photographs.providid y4 __LMH — N
Legend . o : e ——— e -
T SAPZ120S —— e . = i

)

® Piezometer
New Piezometer
Monitoring Well A g SAPZ125 Aug  Sept July Sept
2006 2008 2009 2010 2010
Staff Gauge Ei VOCs
Sediment

Surface Water s . SASD125 Aug March Sept July Sept
- 3 L 2006 2008 2009 2009 2010 2010
VOCs NX NX

110910.mxd map created mmc 12222010

SASW125 Aug March Sept July Sept
2006 2008 2009 2009 2010 2010

SAPZ148 July Sept July Sept VOCs
2010 2010 2010 2010 . SASW204 Aug March  Sept July Sept
(Dup) } 2006 2008 2009 2009 2010 2010
VOCs L VOCs

. 5APz1238
iSAPZ123I : Ly B g
l1SAPZ123I1 1 SR SASW124 Aug March Sept July Sept Sept . 3 - . -
| 5 : ¥ 1 ; g o 2006 2008 2009 2009 2010 2010 2010 ; SASD204 Aug Aug March Sept Sept July Sept
ol i : ; . s (Dup) : 2008 2008 2009 2009 2009 2010 2010
i . y ; . s VOCs NX NX  NX e (Dup) (Dup)
k VOCs NX

" i o T ; : SAPZ124 Aug Sept July Sept
.:, SAPZ166l ) : - i 2006 2008 2009 2010 2010
5 1,1-Dichloroethane 38 4 17 15 22
1,1-Dichloroethene 21J 5.2

SAPZ147 July  Sept
2010 2010 : i - -
VOCs NX ! SAPZ118I Jan Aug Sept Sept i SASD124 Aug March Sept July Sept Sept
1 2005 2006 2008 2008 2009 2010 2006 2008 2009 2009 2010 2010 2010
VOCs NX (Dup) L
Acetone 260J 130J 46 [0
Carbon Disulfide 34J

€
8
2
[2)
©
w
19}
2]
o
(%))
o
o
o
Q
o
X
=
[}
OF'
(o]
o
©
=
c
o
h=
ok
=
©
Qo
l
o
ckE
2]
o
(0l |

SAPZ118S Jan Aug Sept Sept Sept
2005 2006 2008 2008 2009 2009 2010

(Dup)

1,1-Dichloroethane 4J 17 25J 21J

: : A i : y R o & ' [E]TETRA TECH NUS, INC
SDSW201 Aug March Sept July Sept . : . - 3 : s

2006 2008 2009 2009 2010 2010 ; . / 4
VOCs : @ b 3 S X PECONIC RIVER

ANALYTICAL RESULT EXCEEDANCES

SASW201 Aug March Sept July Sept } % ol L i 1 PN SOUTHERN AREA
2006 2008 2009 2009 2010 2010 - NOTES: ety WAt y
VOCs BLANK CELLS INDICATE RESULT"IS NON- DETECT e AR - - NWIRP CALVERTON

NX-NO-EXEEEDANCES.OF NYSDOH MCLs™ "5 = A R X

J-EESTMATED VALUE oD e iE A ' gt 3 — CALVERTON, NEW YORK —
Jg/L-MICROGRAMS PER LITER - A SR -
BOLDED VALUES EXCEED.CRITERIA ot ; J el cURE o, REV DATE
SANPLE'RESULTS FOR ORGANICS IN GR@‘UNDWATER SAMPLES ARE REPORTED INpghL 4-7 12/22/10




o
—
o
AN
[ce}
o
N
—
o
S
S
°
[}
-—
@©
(]
o
(&]
®)
@©
S
©
x
£
o
—
N
~—
o
—
®)
©
S
®)
©
-—
[&]
(2]
o
Qr
[v]°
(&]
=
o
~—
o
N
14
n
@]
=
)]
X
=
=
(]
O I
[e]
(@)
Q
©
=
=
[
[e]
T
]
=
©
(@)
=
(2]
9
i
<
o
o

Aerial'photographs provided by the NYS GIS Clearinghduse; March*“May;2007; *"
NOTES: ) e LY B G
BLANK GELLS INDICATE RESULT IS'NON-DETECT: 1
NX-NO'EXCEEDANCES OF NYSDOH MEL
J-ESTMATED VALUE e
ug/L-MICROGRAMS PER LITER g Tl 4 d
BOLDED VALUES ARE GREATER THAN OR:EQUAL Tﬂ)"NYSDOH Y Sh s = e
SAMPLE RESULTS FOR ORGANICS IN GROUNDWATER'SAVPLES RREREPORTED IN g/
T > ™ ‘ S | Sl ¢ e 4 2

T -
L

B - E—f“iﬁf
Ty . R

CAPRSC0201 Jan Jan June Aug Dec Dec Mar Jun  June Sept
2008 2008 2008 2008 2008 2008 2009 2009 2009 2009

(Dup) (Dup) (Dup)

1,1-Dichloroethane 12 12 12 12 12 12 11
1,1-D

CAPRSC01 Jan June Aug Dec Mar June Sept Nov Feb April July

2008 2008 2008 2008 2009 2009 2009 2009 2010 2010 2010

VOCs
e W R
'\.Il I - - .._f :.. " ’

Legend

@ Supply Well Sample Location
0 50 100

e e Fcct

Feb  April
2009 2010 2010 2010

ichloroethene 5J 5 3.3J 36J 35J 6 44J

Jan June Aug Dec Mar June Sept Nov Feb April July
2008 2008 2008 2008 2009 2009 2009 2009 2010 2010 2010

; , 1 d: ki,
CAPRSC04 Jan June Aug Dec Mar June Sept Nov Feb April July (S

2008 2008 2008 2008 2009 2009 2009 2009 2010 2010 2010
VOCs

T

July

1
2008 2008 2008 2008 2009 2009 2009 2009 2010 2010 2010

y figt o i
4 i d
ey o

Jan June June Aug Dec Mar June Sept Nov Feb April July
2008 2008 2008 2008 2009 2009 2009 2009 2009 2010 2010 2010

34J 354 | CAPRSC0202 Jan June Aug Dec Mar June Sept Nov Feb April July

| VOCs

GROUNDWATER ANALYTICAL RESULTS
SOUTHERN AREA
PECONIC RIVER SPORTSMEN CLUB
NWIRP CALVERTON
CALVERTON, NEW YORK

FIGURE NO. REV DATE







APPENDIX C
PILOT STUDY REPORT




Data Summary Report
Enhanced In Situ Bioremediation Pilot Test
Southern Area

Naval Weapons Industrial Reserve Plant
Calverton, New York

Mid-Atlantic Division
Naval Facilities Engineering Command

Contract Number N62470-08-D-1001
Contract Task Order WEOQO8

March 2011

Tt

TETRATECH




TABLE OF CONTENTS

SECTION PAGE
A B LE OF CONT ENT S L.ttt oottt et e e et e e et e e e e ee e e ab s eeeeesees s s ba s sesseeas st eseeeseessasranas i
ACRONYMS AND ABBREVIATIONS ...ttt e e e e e e ettt e e e e e s eeaaab s e e eaasesssbataeaseenes iii
1.0 N IR0 10O I 1O N F 1-1
1.1 SCOPE AND OBJIECTIVES ...ttt e e e et e e e e e ettt s e e e e eneneaaaes 1-1
1.2 REPORT ORGANIZATION . ...ttt e et s e e e e e e e e s e e e e e e s ens b s aeeaaees 1-2
2.0 SITE BACKGROUND ..ottt ettt e e et s e e e e e e e s e e e e e s e e e bab s e eeeeeresbasseeeseseesranes 2-1
2.1 ONSITE SOUTHERN AREA...... e, Error! Bookmark not defined.
2.2 OFFSITE SOUTHERN AREA ..., Error! Bookmark not defined.
3.0 L | I A O I VA 1 I 3-1
3.1 PILOT TEST LOCATION LAY OUT ..ottt ettt e e e e n et e e n et s 3-1
3.2 PIEZOMETER WELL INSTALLATION ...euniiiiiiieeee ettt e e e e e eeetaa e e e e aeaeens 3-1
3.3 INJECTION SYSTEM CONSTRUCTION AND PROVE OUT ... 3-2
3.4 INJECTION SYSTEM OPERATION AND DOSING ..o 3-2
3.5 GROUNDWATER SAMPLING ..ottt ettt ettt s e e e s raaabs e e e e e s eearanes 3-4
4.0 SUMMARY OF ANALYTICAL RESULTS ..ottt e e e e s a e e e ara s 4-1
4.1 ETHYL LACTATE INJECTION SYSTEM OPERATION RESULTS ....coiiiiiiiiiiieeeeeeees 4-1
4.2 GROUNDWATER SAMPLING RESULTS ... .cotttiiiiiieeeeeeet ettt e e e e 4-1
5.0 CONCLUSIONS AND RECOMMENDATIONS ....ou ettt e e r e e e e s 5-1
5.1 (0@ N [0f MU L] [0\ [T 5-1
5.2 RECOMMENDATION ...t Error! Bookmark not defined.
L o N L s S R-1

ATTACHMENTS (Presented on CD only)

C-1 Boring Logs

C-2 Well Construction and Development Logs

C-3 Photographic Log

C-4 Laboratory COC Forms

C-5 Groundwater Low Flow Purge Log Sheets, Groundwater Sample Log Sheets, and QA/QC
Sample Log Sheets

C-6 Injection System Prove Out and Operation Form Is

C-7 Data Validation Reports

Cc-8 Data Graphs

\\nusnorfpl\Library\documents\CTO WEO08\CalvertonSouthernAreaPilotTest i CTO WEO08



TABLE OF CONTENTS

TABLES
(presented at the end of the document)

NUMBER

3-1 Monitoring Well Construction Detail and Groundwater Gauging Data
3-2 Analytical Program Summary

3-3 Injection/Extraction Volumes Summary — July 2010

34 Injection/Extraction Volumes Summary — October 2010

4-1 Ethyl Lactate Injection System — Groundwater Sample Results

4-2 Injection Well Field Parameter Readings Step 2 Injection/Recirculation - July 2010
4-3 Injection Well Field Parameter Readings Step 2 Injection/Recirculation - October 2010
4-4 Groundwater Data

4-5 Groundwater Data - Metals

FIGURES
(presented at the end of the document)

NUMBER

1-1 General Location Map
1-2 Site Location Map

3-1 Layout — EISB Pilot Study

4-1 Chlorinated Volatile Organic Compounds
4-2 Iron, Manganese, and TOC
4-3 Cross Section A-A’ — 1,1-DCA Concentrations

CTO WEO08 ii \\nusnorfpl\Library\documents\CTO WEO08\CalvertonSouthernAreaPilotTest



bgs
CLEAN
coc
CTO
cvoc
DCA
DCE
DHB
DHC
DO
DPT
ERP
GAC
IDW
MCL
Ho/kg
Ho/L
mg/L
MEE
MS/MSD
NAVFAC
NWIRP
NYS
NYSDEC
ORP
PID
PVC
QA/QC
RCRA
R

TAL
TCA
TOC
voC

ACRONYMS AND ABBREVIATIONS

below ground surface

Comprehensive Long-Term Environmental Action Navy

chain-of-custody

Contract Task Order

chlorinated volatile organic compound
1,1-Dichloroethane
1,1-Dichloroethene

Dehalobacter sp.

Dehalococcoides sp.

dissolved oxygen

direct-push technology
Environmental Restoration Program
granulated activated carbon
investigation-derived waste
Maximum Contaminant Level
microgram per kilogram

microgram per liter

milligrams per liter

methane, ethane, and ethene

matrix spike/matrix spike duplicate

Naval Facilities Engineering Command

Naval Weapons Industrial Reserve Plant

New York State

New York State Department of Environmental Conservation

oxidation-reduction potential
photo ionization detector
polyvinyl chloride

quality control/quality assurance

Resource Conservation and Recovery Act

Remedial Investigation
Target Analyte List
1,1,1-Trichloroethane
Total Organic Carbon

volatile organic compound

\\nusnorfpl\Library\documents\CTO WEO08\CalvertonSouthernAreaPilotTest iii

CTO WEO08



1.0 INTRODUCTION

This Data Summary Report for the Enhanced In Situ Bioremediation (EISB) Pilot Test in the Southern
Area groundwater plume at Naval Weapons Industrial Reserve Plant (NWIRP) Calverton, Suffolk County,
Long Island, New York (NY) (Figures 1-1 and 1-2), was prepared by Tetra Tech NUS Inc., (Tetra Tech)
for Naval Facilities Engineering Command (NAVFAC) — Mid-Atlantic under the U.S. Navy's
Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract No. N62470-08-D-1001,
Contract Task Order (CTO) WEO08. The Southern Area consists of chlorinated volatile organic compound
(VOC)-impacted groundwater that originates at Site 6A on NWIRP Calverton property and extends offsite
and southeast to the Peconic River. The primary chlorinated VOCs consist of 1,1,1-trichloroethane
(TCA), 1,1-dichloroethane (DCA), 1,1-dichloroethene, and chloroethane. This report documents
anaerobic enhanced insitu biodegradation (EISB) pilot-scale testing activities that were started in June
2010 and continued through March 2011. In addition, groundwater results from the July 2010 to
December 2010 sampling events are being used to evaluate the effectiveness of the anaerobic EISB
system.

Field activities conducted during the pilot study consisted of the following: monitoring well installation and
development, injection well installation and development, ethyl lactate injection system construction, ethyl
lactate injection/groundwater recirculation (two events), and groundwater sampling (three events). All
field activities were conducted in accordance with the Work Plan for Enhanced In-Situ Anaerobic
Biodegradation Pilot Study (Tetra Tech, 2010). This project is being conducted in accordance with the
Navy Environmental Restoration Program (ERP) and the New York State Department of Environmental
Conservation (NYSDEC) Resource Conservation and Recovery Act (RCRA) permit number 1-4730-
00013/00001-0.

1.1 SCOPE AND OBJECTIVES

This pilot-scale study evaluated the effectiveness of anaerobic EISB to treat chlorinated VOCs in a
portion of the onsite Southern Area plume. It was conducted in an area with the highest concentrations of

VOCs (greater than 500 micrograms per liter [ug/L]). The objectives of the pilot-scale test are as follows:

e Evaluate the ability to effectively distribute ethyl lactate.

o Evaluate the effectiveness of anaerobic EISB on chlorinated VOCs.

e Collect data needed to design a full-scale system, including well spacing, injection rates, volume of
ethyl lactate, frequency of subsequent injections, and CVOC degradation rates.

o Determine whether EISB affects iron, manganese, or other metal concentrations significantly in

groundwater.
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INTRODUCTION

Optimal conditions for biodegradation of TCA, DCA, and DCE include an anaerobic environment (oxygen
deficient), a chemically-reducing environment (low positive or negative oxidation-reduction potential
[ORP]), and the presence of dehalogenating bacteria including Dehalobacter sp. [DHB] and

Dehalococcoides sp. [DHC]), and the presence of organics and nutrients that facilitate bacterial growth.

Ethyl lactate was selected for the anaerobic EISB pilot-scale test because it has been demonstrated to
accelerate dechlorination of chlorinated VOCs, has a low viscosity, is completely soluble in water, and is
relatively fast-acting. In addition, ethyl lactate is allowed for use as a food additive by the U.S. Food and

Drug Administration.

1.2 REPORT ORGANIZATION

This report is organized as shown in the Table of Contents. Tables and figures are presented at the end

of the document (before the appendices).
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2.0 SITE BACKGROUND

NWIRP Calverton was a government-owned, contractor-operated facility owned by the Navy and
operated by Northrop Grumman Corporation. This work is part of the Navy's ERP, which is designed to
identify contamination resulting from historical operations or releases at Navy lands and facilities, and to
institute removal or remedial actions as necessary. This document is issued by the Navy, the lead
agency responsible for environmental restoration activities at NWIRP Calverton, including areas of offsite
contamination. The New York State Department of Environmental Conservation (NYSDEC) provides
regulatory oversight.

The Southern Area is mostly wooded and includes two shallow ponds and drainage swales, including a
drainage swale and culvert system originating from Site 6A (Figure 2-1). From the late 1980s to the early
1990s, chlorinated VOC-contaminated groundwater from Site 6A was discharged into this drainage swale
and culvert. Also, in 2010 an approximate 15-thick and 150-foot wide stratified plume was identified
leaving Site 6A. This plume appears to have been acting as a continuing source of Southern Area
groundwater contamination. A source area remedy was completed in 2010 and is believed to have

eliminated the continuing source, but confirmation monitoring is being conducted.

In 2009, an aquifer biota study was conducted. The study indicated that conditions are generally
favorable for anaerobic biodegradation throughout much of the Southern Area. In addition, DHB and
DHC were found to be naturally present in site groundwater. This study is presented and discussed in
the Southern Area Corrective Measures Study/Feasibility Study for the Southern Area (Tetra Tech, 2011).
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3.0 FIELD ACTIVITIES

Field activities performed during the pilot test included installation of piezometers and wells, construction
and operation of an ethyl lactate injection and groundwater treatment and recirculation system, and
collection of groundwater samples (baseline and two post-injection monitoring events). The following
sections provide a description of the pilot test location and a summary of field activities conducted in

support of the pilot test.
3.1 PILOT TEST LOCATION LAYOUT

The pilot-scale test was conducted in an area approximately 250 feet north of the Navy fence line (Figure
3-1). The injections were conducted in the Treatment Area using seven injection/extraction wells (SA-PZ-
15011 through SA-PZ-1571), spaced approximately 25 feet apart, in two offsetting lines. Groundwater flow
in the pilot study area is to the southeast and the groundwater seepage velocity in this area is

approximately 640 feet per year.

The width the VOC plume in the pilot test area is approximately 270 feet. To establish the pilot-scale test
area, the plume was bisected and the western half of the plume was identified as the pilot-scale
Treatment Area. Twenty-one wells were used during the pilot test (3 existing and 18 new). Table 3-1
provides a summary of these wells. Wells located upgradient and downgradient of the Treatment Area
were used for monitoring purposes. Existing monitoring wells were used as crossgradient reference wells

for untreated groundwater.
3.2 PIEZOMETER WELL INSTALLATION

Eighteen new wells were installed for the pilot test (Table 3-1 and Figure 3-1). The screen depths for
these wells ranged from 37 to 53.5 feet below ground surface (bgs). The approximate depth of the VOC-
impacted groundwater in this area is located within this range of screen depths. Well depths were
determined based on soil and groundwater data from previous investigations or soil classification samples

collected during drilling activities.

The wells were installed using a direct push technology (DPT) rig and constructed in a 3%- inch diameter
boring. In order to control running sands, limited potable water was added as needed during the drilling.
Soil cuttings generated from the collection of macrocores were screened with a photoionization detector
(PID) and visually inspected for signs of contamination. No elevated PID readings or visual signs of

contamination were observed; therefore, soil cuttings were spread on the ground near the boring location.

The wells were constructed using 1-inch diameter Schedule 40 polyvinyl chloride (PVC) pipe, with 5-foot,

0.010-inch slot, pre-packed well screens, and a bentonite seal. Additional granular bentonite was used
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FIELD ACTIVITIES

during the installation to provide a thicker seal above the well screens. The remainder of the annular
space up to the ground surface was filled using bentonite/cement grout. The wells were completed with a

2-foot stickup and a lockable well plug.

Each well was developed by hand using a stainless steel foot valve and disposable polyethylene tubing.
The wells were developed to remove drilling fluids and any fine-grained material left in the casing from
installation.  Soil boring logs are provided in Attachment C-1 and well construction sheets and

development records are provided in Attachment C-2.

3.3 INJECTION/RECIRCULATION SYSTEM CONSTRUCTION AND PROVE OUT

During the operation of the injection/recirculation system, groundwater was extracted from several wells in
the Treatment Area, treated using liquid-phase granular activated carbon (GAC), and injected into other
wells to distribute ethyl lactate throughout the Treatment Area. An ethyl lactate mixture was metered into
the treated water via a peristaltic pump through an injection port prior to injection. The system was
constructed and operated to minimize the introduction of air, which could counter the intended induced

anaerobic conditions and cause biofouling.

The pumps, treatment equipment, and piping were located in an open area adjacent to the east of the
Treatment Area. A self-priming air diaphragm pump was used to extract and circulate groundwater from
the wells. Two 55-gallon liquid-phase GAC units operating in parallel were used to treat the extracted
groundwater. Flow meters and valves were used to monitor and control flow rates to and from each well.
Piping for the injection and extraction system was comprised of schedule 40 PVC pipe. Flexible ¥-inch
polyethylene tubing was used for between the injection and extraction system and wells and the wells

were vented during operation. Photographs of the injection system are provided in Attachment C-3.

Prior to the initial ethyl lactate injection, a system prove out was performed to determine the performance
of the GAC treatment system. Pre-carbon and post-carbon treated groundwater samples were collected
from the system on July 20, 2010. Samples were analyzed for Target Compound List (TCL) VOCs, Total
Organic Carbon (TOC), methane, ethane, and ethene (MEE), and metals (iron and manganese) (Table 3-
2). Quality assurance and quality control (QA/QC) samples included trip blanks for VOCs. Water quality
field parameters for pH, dissolved oxygen (DO), oxidation-reduction potential (ORP), and specific
conductivity were recorded during collection of prove out samples. Chain-of-custody (COC) forms

documenting the collection of samples is provided in Attachment C-4.

3.4 INJECTION SYSTEM OPERATION AND DOSING

The initial injection event was conducted from July 21 through August 3, 2010. A second injection event
occured from October 14 through 21, 2010. During each of these events, 10 gallons of ethyl lactate

solution were diluted and injected into target wells, as described below:
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NWIRP CALVERTON SOUTHERN AREA
EISB PILOT TEST DATA SUMMARY REPORT

Step 1 - Approximately 1,500 gallons of 0.5 percent ethyl lactate solution were injected into wells SA-PZ-
15111, -15211, and -155I (500 gallons into each well). Groundwater from wells SA-PZ-150I1, -153I1, -
1541, and -1561 was extracted, treated with GAC, and mixed with 7.5 gallons of ethyl lactate prior to re-

injection.

Step 2 - Approximately 12,000 to 15,000 gallons of 0.01 percent ethyl lactate solution (100 milligrams per
liter [mg/l]) were injected into wells SA-PZ-151I1, -15211, and -155I. Groundwater from wells SA-PZ-
15011, -153I1, -154l, and -1561 was extracted, treated with GAC, and mixed with 2 gallons of ethyl lactate

prior to re-injection.

Step 3 - Approximately 1,000 gallons of 0.5 percent ethyl lactate solution were injected into wells SA-PZ-
150I1, -153I1, -154l, and -1561. Groundwater was extracted from SA-PZ-138, treated with GAC, and

mixed with 0.5 gallon of ethyl lactate prior to re-injection.

Tables 3-3 and 3-4 summarize the volume of groundwater extracted and ethyl lactate mixture injected
during the July and October 2010 events, respectively. During the injection events groundwater samples
were also collected to evaluate the distribution of the ethyl lactate through the treatment area. The
following samples were collected during the “Step 2" injections in the July 2010 and October 2010

injection events:

e To evaluate connection between injected and extracted water, groundwater samples were collected
from injection wells SA-PZ-15011, SA-PZ-15311, SA-PZ-154l, and SA-PZ-1561 at approximately 10,
50, and 90 percent of the target injection volumes and analyzed for field parameters (pH, DO, ORP,
and specific conductivity). This was a field test that required the ethyl lactate to rapidly affect the

water quality.

e To further evaluate connection between injected and extracted water, samples were collected from
the carbon inlet sample port (pre-carbon treatment) at approximately 10, 50, and 90 percent of the
target injection volumes and analyzed for field parameters (pH, DO, ORP, and specific conductivity),

VOCs, and TOC. Laboratory test results were required to evaluate the connection.

Samples were analyzed for VOCs and TOC. QA/QC samples collected included trip blanks for VOC
samples. A summary of the project's analytical program is provided in Table 3-2. COC forms

documenting the collection of samples are provided in Attachment C-4.

Following the injections, treated groundwater was used to flush the pump and piping prior to disassembly

and storage.
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FIELD ACTIVITIES

3.5 GROUNDWATER SAMPLING

Groundwater samples were collected to evaluate the effects of the ethyl lactate injections. Table 3-1
provides a summary of the wells sampled during the sampling events. Sixteen monitoring wells were
initially included in the monitoring program; however because there was concern that the plume may have
shifted to the west, two additional monitoring wells (SA-PZ-135 and SA-PZ-136) were added during the

December 2010 sampling event. Groundwater samples were collected as follows:

Baseline Sampling Event (July 2010)

Post-Injection Sampling Events
Month 3 (October 2010)
Month 5 (December 2010)

Groundwater samples were collected from the monitoring wells using low-flow (low-stress) purging and
sampling techniques. Sampling occurred after field parameters stabilized and a minimum of three well
screen volumes were purged. Field parameters including turbidity, DO, pH, ORP, specific conductivity,
and temperature were recorded during low-flow purging and sampling activities. Low-flow purge data and

groundwater sample log sheets can be found in Attachment C-5.

Groundwater samples collected from each well were analyzed for VOCs and TOC. In addition to VOCs
and TOC, samples from select wells were also analyzed for MEE, iron and manganese, nitrate/nitrite,
sulfide, chloride, DHC, and DHB. In addition, during the July 2010 and December 2010 sampling events,
samples were analyzed for additional metals (Table 3-2). QA/QC samples included matrix spike and
matrix spike duplicates (MS/MSD), field duplicates, trip blanks and field blanks. The information was

documented on QA sample log sheets, provided in Attachment C-5.

Samples collected during field sampling activities were shipped to CompuChem Environmental Testing
Laboratories of Cary, North Carolina, for analysis. Laboratory analytical forms from samples collected
during operation of the ethyl lactate injection system are provided in Attachment C-6. Laboratory
validation reports for groundwater samples collected from monitoring wells are provided in Attachment C-
7.
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4.0 ANALYTICAL RESULTS

This section presents analytical results from groundwater samples collected during the pilot study for

following field events:

e Baseline Groundwater Monitoring Well Sampling Event — July 2010 (16 monitoring wells)
e Ethyl Lactate Injection System Prove Out
e Ethyl Lactate Injection System Operation
e Post-Injection Sampling Events
- Month 3 — October 2010 (16 monitoring wells)
- Month 5 — December 2010 (18 monitoring wells)

4.1 ETHYL LACTATE INJECTION SYSTEM OPERATION RESULTS

Analytical and field parameter results from the operation of the injection system are presented in Table 4-
1. During the injection system prove out on July 20, 2010, groundwater samples were collected pre-
(Carbon IN) and post-GAC filter (Carbon OUT). Total VOC concentrations entering the GAC filter was
282 ug/L and VOCs were not detected exiting the filter, demonstrating that the GAC unit was performing
as anticipated.

Groundwater samples were collected from the extraction piping prior to the GAC unit and analyzed for
VOCs, TOC, and field parameters. These samples were collected to evaluate connectivity between the
injected water/ethyl lactate and the extracted groundwater. VOC concentrations did not change
significantly during the groundwater extraction. The results of TOC analysis collected on August 3, 2010
with 15,400 gallons of water recirculated did demonstrate that injected ethyl lactate was being captured in
the extraction wells. Connectivity was not confirmed during the October 21, 2010 sample at 11,806
gallons of water recirculated. The field parameter results did not provide real time evidence of
connectivity between the injection and extraction wells. Additional field parameters were collected from
wells SA-PZ-150I11, SA-PZ-153I1, SA-PZ-1541, and SA-PZ-157I that were being used for extraction at
that time. The results for July 2010 and October 2010 samples are presented in Tables 4-2 and 4-3,
respectively. Again, these results did not provide real time evidence of connectivity between the injection

and extraction wells.

4.2 GROUNDWATER SAMPLING RESULTS

Sixteen monitoring wells were sampled during the Baseline (July 2010) and Month 3 (October 2010)
sampling events. Eighteen monitoring wells were sampled during the Month 5 (December 2010)

sampling event. Figure 4-1 presents a summary of chlorinated VOC detections in the study area.

\\nusnorfpl\Library\documents\CTO WEO08\CalvertonSouthernAreaPilotTest 4-1 CTO WEO08



SUMMARY OF ANALYTICAL RESULTS

Figure 4-2 presents a summary of iron, manganese, and TOC results in the study area. Figure 4-3
provides a conceptual cross section of the study area with chlorinated VOC detections from select

monitoring wells shown. Tables 4-4 and 4-5 provide a summary of the VOC and metal results.

Evaluation of the results indicates that there was a general decrease of approximately 30 to 60 percent in
total VOC concentrations within wells located in and downgradient of the Treatment Zone. For
comparison, the total VOC concentration did not change significantly in the one reference well nearest the
Treatment Zone (SA-PZ-138I1 - VOCs increased from 1,475 pg/L to 1,743 pg/L), but the total VOC
concentration did also decrease in one side gradient well (SA-PZ-139 — 22 ug/L to 10.5 pg/L ). The
cause of the decrease is uncertain and will require additional data to fully evaluate. Potential causes for

this decrease include:

e GAC treatment of extracted groundwater and re-injection reduced the VOCs in groundwater;

e Mixing of lower and higher VOC concentration groundwater induced by the injection/extraction
well interactions;

e Biodegradation; and/or

e A shift in the groundwater plume.

Evaluation of the chloroethane to DCA and TCA ratios shows that for shallower groundwater wells near
and within the treatment zone (SA-PZ-15111, -15711, -158I1, and -159I11), the chloroethane concentrations
remained the same or increased, while the total VOC concentrations decreased. This trend provides
direct evidence that anaerobic biodegradation of the VOCs is occurring within this portion of the aquifer.
For the deeper groundwater wells in this same area (SA-PZ-155I, -1571, --158l, and -159I), the total
VOCs decreased, but the individual VOC (TCA, DCA, and chloroethane) concentrations decreased

uniformly, indicating that some non-biodegradation mechanism may be occurring.
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5.0 CONCLUSIONS

51 CONCLUSION

The objectives of the pilot study were met as detailed below.

o Evaluate the ability to effectively distribute ethyl lactate.

- Substrate was effectively distributed using the injection/recirculation methodology; however, the

substrate quickly flushed out of the injection zone.

e Evaluate the effectiveness of EISB on chlorinated VOCSs.

- Effectiveness confirmed by reduction of total VOCs, some of which are directly attributable to the

enhanced biodegradation. Additional temporal data is required to confirm the findings.

e Collect data needed to design a full-scale system, including well spacing, injection rates, volume of

ethyl lactate, frequency of subsequent injections, and CVOC degradation rates.

- Appropriate data was collected to aid in the conceptual design in the Feasibility Study and

potentially for a full scale design.

- The injection methodology (well spacing and recirculation) are confirmed as appropriate.
Additional ethyl lactate beyond the original dosing may be appropriate, but it is evident that this
substrate flushes out quickly due to the nature of the aquifer matrix (highly permeable and porous
sand) and high groundwater seepage velocity. Increasing the frequency of ethyl lactate injection

or the use of an alternative substrate (e.g., emulsified vegetable oil) should be considered.
- Degradation rates attributable to the substrate injection, alone, could not be determined.
¢ Determine whether EISB affects iron or manganese concentrations significantly in groundwater.

- While no temporal changes are evident in the injection zone, the immediate downgradient wells

show increases in iron and manganese (mostly iron) concentrations of 1 to 2 orders of magnitude.

- The data show that arsenic was mobilized by the induced reducing conditions from less than 2.5 to
14 pg/L. Arsenic is expected to be readily oxidized and precipitated, but will need to be evaluated

further.
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CONCLUSIONS AND RECOMMENDATIONS

Additional conclusions relate to the change in aquifer conditions after injecting the substrate and the
effectiveness of substrate. Graphs of CVOC and geochemical temporal data are provided in Attachment
C-8.

e VOC concentrations uniformly declined. TCA concentrations decreased while daughter products

were produced. In addition, concentrations of daughter products such as DCA also decreased.

e Dehalogenating bacteria were present (both DHC and DHB) and populations increased.

e DO, nitrate, and sulfate (competing electron acceptors) concentrations remained low, and methane

production was evident. Insufficient nutrients may be inhibiting growth of biomass.

e Based on limited duration of data collection, there is no particular correlation between water levels

and CVOC concentrations.

¢ Increased TOC concentrations were not evident in the injection zone (flushing due to high seepage
velocity noted above; and no retardation was apparent); however, TOC increases were clearly

evident in the downgradient performance monitoring wells.
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MONITORING WELL CONSTRUCTION DETAILS AND GROUNDWATER GAUGING DATA

TABLE 3-1

SOUTHERN AREA - EISB PILOT TEST
NWIRP CALVERTON, NEW YORK

Groundwater Levels

Existing S|(,«:,rti?\r,]ae|d Top PVC July 6-8, 2010 October 11-12, 2010 December 13-15, 2010 @
Well ID or New Purpose Depth | Elevation Depthto | o indwater Depthto | ) indwater Depth to Groundwater
Well (ft bpgs) (ft msl) Groundwater Elevation Groundwater Elevation Groundwater Elevation
(ft below Top (ft msl) (ft below Top (ft msl) (ft below Top (ft msl)
PVC) PVC) PVC)

SA-PZ-133I existing |Crossgradient monitoring 42 - 47 41.55 7.78 33.8 8.33 33.2 7.85 33.7
SA-Pz-135® | existing |Downgradient monitoring |41.5-46.5| 38.75 - - - - 4.69 34.1
SA-Pz-136 @ | existing |Downgradient monitoring 44 - 49 39.55 - - - - 5.26 34.3
SA-PZ-138I new |Upgradient monitoring 48.5-53.5 40.03 5.03 35.0 5.71 343 5.25 34.8
SA-PZ-138I1 existing |Upgradient monitoring 37 -42 39.8 4.89 34.9 5.55 343 5.11 34.7
SA-PZ-139I existing |Crossgradient monitoring | 42.5-47.5 42.28 7.91 34.4 8.64 33.6 8.14 34.1
SA-PZ-14911 new [Upgradient monitoring 32-37 44.73 9.49 35.2 10.27 34.5 9.86 34.9
SA-PZ-15011 new [Injection 35-40 -- -- -- -- -- -- --

SA-PZ-15111 new [Injection / Monitoring 3510 40 -- 5.50 -- 4.74 == 4.32 =

SA-PZ-15211 new [Injection 35-40 -- -- -- -- -- -- --

SA-PZ-15311 new [Injection 35-40 -- -- -- -- -- -- --

SA-PZ-154I new |Injection 41 - 46 37.14 -- -- -- -- -- --

SA-PZ-155I new [Injection / Monitoring 41 - 46 40.24 5.33 34.9 6.05 34.2 5.61 34.6
SA-PZ-156I new |Injection 41 - 46 39.51 -- -- -- -- -- --

SA-PZ-1571 new [Downgradient monitoring 41 - 46 39.51 4.82 34.7 5.49 34.0 5.00 34.5
SA-PZ-15711 new [Downgradient monitoring 33-38 39.76 5.02 34.7 5.74 34.0 5.28 34.5
SA-Pz-158I new [Downgradient monitoring 41 - 46 39.73 5.07 34.7 5.76 34.0 5.28 34.5
SA-PZ-158I1 new [Downgradient monitoring 33-38 39.37 4.71 34.7 5.42 34.0 5.92 33.5
SA-PZ-159I new [Downgradient monitoring 41 - 46 39.17 4.57 34.6 5.25 33.9 4.75 34.4
SA-PZ-15911 new [Downgradient monitoring 33-38 39.37 4.81 34.6 5.45 33.9 4.94 34.4
SA-Pz-160I new [Downgradient monitoring 41 - 46 39.29 4.92 34.4 5.46 33.8 5.00 34.3
SA-PZ-16011 new [Downgradient monitoring 33-38 38.95 4.55 34.4 5.11 33.8 4.67 34.3
SA-PZ-161I new |Downgradient monitoring 41 - 46 40.59 6.36 34.2 6.97 33.6 6.37 34.2

Shading indicates well was used as an injection well

ft - feet

bgs - below ground surface

msl - mean sea level

Top PVC - top of polyvinyl chloride well casing
1. Monitoring wells SA-PZ-135 and SA-PZ-136 were added to the sampling list in Dec 2010 (not sampled during the July and October 2010 sampling event).




TABLE 3-2

ANALYTICAL PROGRAM SUMMARY
SOUTHERN AREA - EISB PILOT TEST
NWIRP CALVERTON, NEW YORK

Screened System Operation Post-Injection
Well ID Description Interval Baseline System Proveout y P (Month 3,5, 8, 11,
(10, 50, and 90%)

(ft bgs) and 14)
SA-PZ-133I Cross-gradient Reference Well 42 - 47 FP, VOC -- -- FP, VOC
SA-PZ-1351 Y Cross-gradient Reference Well 415-46.5 - - - FP, VOC
SA-PZ-1361Y  |Cross-gradient Reference Well 44 - 49 - - - FP, VOC
SA-PZ-138I Upgradient Well 48.5 - 535 FP, VOC -- -- FP, VOC
SA-PZ-138I1 Upgradient Well 37-42 FP, VOC -- - FP, VOC
SA-PZ-139I Cross-gradient Reference Well 42.5-47.5 FP, VOC -- -- FP, VOC
SA-PZ-14911 Upgradient Well 32-37 FP, VOC -- - FP, VOC
SA-PZ-15011 Injection Well 34 -39 -- -- FP -
SA-PZ-15111 Injection Well 34 -39 All - - All
SA-PZ-15211 Injection Well 34 -39 -- - - -
SA-PZ-153I1 Injection Well 34 -39 - - FP -
SA-PZ-154I Injection Well 40 - 45 -- -- FP -
SA-PZ-155I Injection Well 40 - 45 All -- -- --
SA-PZ-1561 Injection Well 40 - 45 -- - - -
SA-PZ-157I Downgradient Well 42 - 47 All® -- FP Al
SA-PZ-15711 Downgradient Well 34 -39 All -- -- All
SA-PZ-158I Downgradient Well 42 - 47 FP, VOC -- -- FP, VOC
SA-PZ-15811 Downgradient Well 34 -39 FP, VOC -- -- FP, VOC
SA-PZ-159I Downgradient Well 42 - 47 All - - All
SA-PZ-15911 Downgradient Well 34 - 39 All® - - Al®
SA-Pz-160I Downgradient Well 42 - 47 All -- -- All
SA-PZ-16011 Downgradient Well 35-40 FP, VOC -- -- FP, VOC
SA-PZ-161I Downgradient Well 42 - 47 FP, VOC - - FP, VOC
Carbon Inlet Treatment Efficiency NA -- All FP, VOCs, TOC --
Carbon Outlet Treatment Efficiency NA -- All -- -

ft bgs - feet below ground surface
FP - field parameters - consisting of pH, specific conductivity, dissolved oxygen (DO), temperature, and oxidation-reduction potential (ORP).
VOC - Volatile organic compounds
TOC - Total organic carbon.

DHB - Dehalobacter sp.

MEE - Methane, ethane, ethene.
Metals - iron and manganese.
DHC - Dehalococcoides sp.

All - FP, VOC, TOC, MEE, and Metals. During July 2010 and December 2010 sampling events, samples were also analyzed for other metals.

1. Monitoring well added to sampling program in December 2010

2. Samples also analyzed for nitrate/nitrite, sulfide, chloride, DHC, and DHB during the July 2010 and December 2010 sampling events.




INJECTION/EXTRACTION VOLUMES SUMMARY - JULY 2010

TABLE 3-3

SOUTHERN AREA - EISB PILOT TEST
NWIRP CALVERTON, NEW YORK

Groundwater Extraction

Groundwater Injection

) Extraction L Ethyl Lactate
STAGE Ex\t/Lzzclzltéon Volume Injection Wells Injection Vol(llj)me Injectxi/on Volume
(gallons) @ (gallons) (gallons) @

SA-PZ-15011 388 SA-PZ-151I 517 2.5

1 SA-PZ-153I1 388 SA-PZ-15211 517 25

SA-PZ-154] 388 SA-PZ-155| 517 2.5
SA-PZ-156I 388

SA-PZ-15011 3,880 SA-PZ-151lI 5,180 0.67

5 SA-PZ-153I11 3,880 SA-PZ-15211 5,180 0.67

SA-PZ-154] 3,880 SA-PZ-155| 5,180 0.67
SA-PZ-156I 3,880

SA-PZ-138I 400 SA-PZ-15011 200 0.13

3 SA-PZ-138I1 400 SA-PZ-153I11 200 0.13

SA-PZ-1541 200 0.13

SA-PZ-156I 200 0.13

1. Injection/Extraction Volumes are per well




INJECTION/EXTRACTION VOLUMES SUMMARY - OCTOBER 2010
SOUTHERN AREA - EISB PILOT TEST
NWIRP CALVERTON, NEW YORK

TABLE 3-4

Groundwater Extraction

Groundwater Injection

Ethyl Lactate

) Extraction Injection S
STAGE Injection
EXtraflt'on Volume | Injection Wells Volume Vlolume
Wells (gallons) ® (gallons) ® "
(gallons)
SA-PZ-15011 375 SA-PZ-151l 500 2.5
1 SA-PZ-15311 375 SA-PZ-15211 500 2.5
SA-PZ-1541 375 SA-PZ-155I 500 2.5
SA-PZ-157I 375
SA-PZ-15011 3,117 SA-PZ-151I 4,155 0.58
5 SA-PZ-153I11 3,117 SA-PZ-15211 4,155 0.58
SA-PZ-1541 3,117 SA-PZ-155I 4,155 0.58
SA-PZ-157I 3,117
SA-PZ-158I 585 SA-PZ-15011 293 0.19
3 SA-PZ-158l1 585 SA-PZ-153I1 293 0.19
SA-PZ-154l 293 0.19
SA-PZ-156I 293 0.19

1. Injection/Extraction Volumes are per well




TABLE 4-1

ETHYL LACTATE INJECTION SYSTEM - GROUNDWATER RESULTS
SOUTHERN AREA - EISB PILOT TEST
NWIRP CALVERTON, NEW YORK

Sample ID carbon IN® [carbon OUT ¥ Carbon IN10 | Carbon IN10 | Carbon IN50 | Carbon IN50 | Carbon IN90 | Carbon IN90
Sample Date] NYS 7/20/2010 7/20/2010 7/21/2010 10/19/2010 7/28/2010 10/20/2010 8/3/2010 10/21/2010
Volume Extracted (gallons)] MCLs 0 0 2,330 @ 4,749 ® 9,940 @ 8,683 © 15,400 @ 11,806 ©
Sample Type proveout proveout operation operation operation operation operation operation
Volatile Organic Compounds (ug/L)
1,1,1-Trichloroethane 5 39 ND 50 32 45 31 41 32
1,1-Dichloroethane 5 190 ND 190 150 210 150 200 150
1,1-Dichloroethene 5 11 ND 14 10 14 10 12 11
Chloroethane 5 42 ND 50 35 33 37 36 38
Total Target VOCs -- 282 ND 304 227 302 228 289 231
Benzene 5 0.57 J ND 0.66 J ND 0.58 J ND 0.54 ND
1,4-Dichlorobenzene 5 34 J ND 2.8 J 47 J ND 50 J ND 5.3
1,2-Dichlorobenzene 5 13 J ND 12 7 15 J ND 16 J ND 1.6 J
Isopropyl Benzene 5 0.39 J ND 0.37 J ND ND ND ND ND
1,2,4-Trichlorobenzene 5 21 J ND 21 J ND ND ND ND ND
|Total Organic Carbon (mgi/L) I 14 | 048] | 1.1 | 1.02 | 1.1 | 1.04 | 16 1.59
Field Parameters
pH -- 6.9 6.8 -- 6.12 -- 6.25 -- 6.15
Specific Conductivity (mS/cm) -- - - - 0.100 - 0.097 - 0.106
DO (mg/L) - 4.35 4 - 3.23 - o - 5.4
Temperature (°C) -- -- -- -- 12.1 -- 12.3 - 13.5
ORP (mV) - 268 282 - 137 - 156 - 174
Notes

Mg/L - micrograms per liter

J - Estimated Value

ORP - oxidation-reduction potential
1. Initial system proveout sample
2. Value is the combined volume of groundwater extracted from wells SA-PZ-15011, SA-PZ-153I11, SA-PZ-154l, and SA-PZ-156I prior to treatment in the Granular Activated Carbon (GAC) unit
3. Value is the combined volume of groundwater extracted from wells SA-PZ-15011, SA-PZ-15311, SA-PZ-154l, and SA-PZ-157I prior to treatment in the GAC unit

mg/L - Milligrams per liter NYS MCL - New York State Maximum Contaminant Level
mS/cm - Millisiemens per centime mV - Millivolts
°C - Degrees celsius ND- Not detected at or above reporting limit

** - Instrument not function properly.
-- Not aplicable.




TABLE 4-2

INJECTION WELL FIELD PARAMETER READINGS
STEP 2 INJECTION/RECIRCULATION - JULY 2010

SOUTHERN AREA - EISB PILOT TEST

NWIRP CALVERTON, NEW YORK

Location SA-PZ-15011 SA-PZ-153I11
Sample Date| 7/21/2010 7/28/2010 8/3/2010 8/3/2010 7/21/2010 7/28/2010 8/3/2010 8/3/2010
Volume Extracted (gallons) 2,330 9,940 15,400 15,550 2,330 9,940 15,400 15,550
Field Parameters
pH (S.U.) 5.45 6.38 5.80 6.45 6.06 5.33 5.38 5.57
Specific Conductivity (mS/cm) 8.63 0.90 1.41 2.61 1.74 0.999 1.73 11.2
Dissolved Oxygen (mg/L) o 1.75 1.44 2.36 2.55 1.30 1.24 1.53
Temperature (°C) 13.50 12.43 12.57 13.34 16.29 12.97 13.11 13.91
ORP (mV) 133 329 263 381 122 209 291 211
Location SA-PZ-154| SA-PZ-156|
Sample Date| 7/21/2010 7/28/2010 8/3/2010 8/3/2010 7/21/2010 7/28/2010 8/3/2010 8/3/2010
Volume Extracted (gallons) ¥ 2,330 9,940 15,400 15,550 2,330 9,940 15,400 15,550
Field Parameters
pH (S.U.) 5.17 5.57 5.38 5.93 5.05 5.37 5.32 5.62
Specific Conductivity (mS/cm) 4.06 0.999 0.9 1.70 3.15 0.90 0.90 1.82
Dissolved Oxygen (mg/L) 1.34 1.35 1.38 1.38 1.93 1.42 1.81 2.12
Temperature (°C) 14.48 12.52 12.50 12.37 14.77 12.81 13.05 12.95
ORP (mV) 160 354 289 393 180 366 310 405
Notes

mS/cm - Millisiemens per centimeter °C - Degrees celsius
mg/L - Milligrams per liter

mV - Millivolts

ORP - oxidation-reduction potential
** _ Instrument not function properly.
1. Total combined volume of groundwater extracted and treated in the Granular Activated Carbon (GAC) unit during Stage 2 Injection/Recirculation.




TABLE 4-3
INJECTION WELL FIELD PARAMETER READINGS
STEP 2 INJECTION/RECIRCULATION - OCTOBER 2010
SOUTHERN AREA - EISB PILOT TEST
NWIRP CALVERTON, NEW YORK

Location SA-PZ-15011 SA-PZ-153I1
Sample Date 10/19/2010 10/20/2010 10/21/2010 10/19/2010 10/20/2010 10/21/2010
Volume Extracted (gallons) ® 4,749 8,683 11,806 4,749 8,683 11,806
Field Parameters
pH (S.U.) 5.88 6.22 5.96 6.05 6.19 5.77
S. Conductivity (mS/cm) 0.178 0.116 0.123 0.092 0.090 0.110
Dissolved Oxygen (mg/L) 6.39 5.10 3.09 1.88 2.90 2.90
Temperature (°C) 11.8 121 12.7 12.4 12.6 12.6
ORP (mV) 80 144 211 109 159 227
Location SA-PZ-1541 SA-PZ-1571
Sample Date| 10/19/2010 10/20/2010 10/21/2010 10/19/2010 10/20/2010 10/21/2010
Volume Extracted (gallons) @ 4,749 8,683 11,806 4,749 8,683 11,806
Field Parameters
pH (S.U.) 6.05 6.34 6.03 5.99 6.31 5.96
S. Conductivity (mS/cm) 0.112 0.103 0.105 0.100 0.090 0.106
Dissolved Oxygen (mg/L) 3.57 5.74 2.44 2.62 3.51 5.40
Temperature (°C) 12.2 12.3 125 12.7 12.8 135
ORP (mV) 155 128 215 81 145 174
Notes

mS/cm - Millisiemens per centimeter
mg/L - Milligrams per liter

°C - Degrees celsius
mV - Millivolts

ORP - oxidation-reduction potential

1. Total combined volume of groundwater extracted and treated in the Granular Activated Carbon (GAC) unit during Stage 2 Injection/Recirculation.




TABLE 4-4

GROUNDWATER DATA
SOUTHERN AREA - EISB PILOT TEST
NWIRP CALVERTON, NEW YORK

PAGE 1 OF 6
Purpose Monitoring Monitoring Monitoring Monitoring Monitoring Monitoring
Location NYSD%')* SA-PZ-133| SA-PZ-13311 | SA-PZ-134 SA-PZ-135 SA-PZ-136 SA-PZ-137
sample Date| M-S 3/31/2010 7/8/2010 10/12/2010 | 12/15/2010 %glﬁ ﬁf:tg; 3/31/2010 3/31/2010 3/31/2010 12/14/2010 3/31/2010 12/14/2010 3/31/2010
VOCs (ug/L)
1,1,1-Trichloroethane (TCA) 5 120 24 14 18 17 2] 5.3 70 12
1,1-Dichloroethane (DCA) 5 460 130 98 130 130 26 31 260 54 15 J 15 J
1,1-Dichloroethene (DCE) 5 41 7.8 49 J 6.9 6.7 1.6 2.6 22 33 J
Chloroethane (CA) 5 67 9.6 17 33 34 4.9 15 5.4
Benzene 5 11 J 035 J 0.35
1,4-Dichlorobenzene 5 22 ] 1.2 J 1.3 0.38
1,3-Dichlorobenzene 5 0.65 J 0.42
1,2-Dichlorobenzene 5 091 J 0.70 0.36 J 0.43 0.91
Isopropyl Benzene 5
1,2,4-Trichlorobenzene 5 3 J 0.98 0.75 J 1.5
Chlorobenzene 5
Napthalene 50 15
Total Target VOCs (TCA, DCA, DCE, CA) -- 688 171 134 188 188 34.5 38.9 367 74.7 1.5 1.5 0
DCA/TCA Ratio -- 3.8 5.4 7.0 7.2 7.6 13.0 5.8 3.7 45 -- -- --
CA/DCA Ratio -- 0.15 0.07 0.17 0.25 0.26 0.19 -- 0.06 0.10 -- -- --
CAJ/TCA Ratio -- 0.56 0.40 1.21 1.83 2.00 2.45 -- 0.21 0.45 -- -- --
Dissolved Gases (ug/L)
Methane --
Ethane --
Ethene --
Dechlorinating Bacteria (cells/mL)
Dehalococcoides sp. -
Dehalobacter sp. -
Metals (pg/L)
Iron 300 @
Manganese 300 @
Wet Chemistry (mg/L)
Nitrate (as N) 10
Nitrite (as N) 1
Chloride 250
Sulfide --
TOC --
Water Quality Parameters
pH -- 5.98 5.87 6.41 5.62 5.62 6.27 5.85 5.75 4.75 6.10 5.64 6.27
Specific Conductivity (mS/cm) -- 0.120 0.134 0.103 0.079 0.079 0.098 0.107 0.123 0.090 0.129 0.123 0.133
Dissolved Oxygen (mg/L) - 4.69 6.80 3.33
Temperature (°C) -- 11.21 14.72 14.93 10.56 10.56 11.21 10.77 10.83 10.8 10.23 10.45 10.28
Oxygen Reduction Potential (mV) - 104 163 156 -12 -12 2 68 109 169 -7 -56 4

NYSDOH MCL
J qualifier - Estimated Value

mS/cm - Millisiemens per centimeter
mg/L - Milligrams per liter

1. New York State (NYS) Department of Health (NYSDOH) Maximum Contaminant Level (MCL). 10
NYCRR, Part 5, Subpart 5-1 Public Water Systems, Tables 1 through 3. http://www.health.ny.gov/
regulations/nycrrititle_10/part_5/subpart_5-1_tables.htm#tablel.

°C - Degrees celsius
mV - Millivolts
Mg/L - micrograms per liter

ORP - oxidation-reduction potential
J - estimated
-- Not analyzed or not applicable.

2. If iron and manganese are present, the total concentration of both should not exceed 500 pg/L.




TABLE 4-4
GROUNDWATER DATA
SOUTHERN AREA - EISB PILOT TEST
NWIRP CALVERTON, NEW YORK

PAGE 2 OF 6
Purpose Monitoring Monitoring Monitoring
Location NYSDOIH SA-PZ-138I SA-PZ-138I1 SA-PZ-139
sample pate] M5 | 782010 7/8/2010 10122000 | 1022010 04550010 7/6/2010 10/12/2010 | 12/15/2010 71812010 10/12/2010 | 12/15/2010
(duplicate) (duplicate)
VOCs (ug/L)
1,1,1-Trichloroethane (TCA) 5 4.4 44 ] 8.1 8.2 5.6 220 170 J 260 2.3 0.92 J 13 J
1,1-Dichloroethane (DCA) 5 20 20 J 33 32 20 980 970 1,100 17 7.6 9.2
1,1-Dichloroethene (DCE) 5 1.2 1.0 J 1.7 J 20 J 12 65 60 J 63 0.94
Chloroethane (CA) 5 1.7 J 210 230 320 1.8
Benzene 5 34 J 44 ]
1,4-Dichlorobenzene 5 13 J 16 J
1,3-Dichlorobenzene 5 3.1 J 40 J
1,2-Dichlorobenzene 5 6.4 J 6.3 J
Isopropyl Benzene 5 6.5 J 11
1,2,4-Trichlorobenzene 5 57 J 14 J
Chlorobenzene 5 ND 11 J
Napthalene 50 ND ND
Total Target VOCs (TCA, DCA, DCE, CA) -- 26 27 43 42 27 1475 1430 1743 22 9 10.5
DCA/TCA Ratio -- 4.5 45 4.1 3.9 3.6 45 4.2 4.2 7.4 8.3 7.1
CA/DCA Ratio -- -- 0.09 -- -- -- 4.7 4.2 3.4 9.4 -- --
CAJ/TCA Ratio -- -- 0.39 -- -- -- 0.95 1.35 1.23 0.78 -- --
Dissolved Gases (ug/L)
Methane -
Ethane -
Ethene -
Dechlorinating Bacteria (cells/mL)
Dehalococcoides sp. -
Dehalobacter sp. -
Metals (pg/L)
Iron 300 @
Manganese 300 @
Wet Chemistry (mg/L)
Nitrate (as N) 10
Nitrite (as N) 1
Chloride 250
Sulfide -
TOC --
Water Quality Parameters
pH -- 5.88 5.88 5.85 5.85 6.38 6.12 5.93 5.97 5.28 6.15 5.53
Specific Conductivity (mS/cm) -- 0.134 0.134 0.099 0.099 0.089 0.190 0.146 0.139 0.099 0.101 0.087
Dissolved Oxygen (mg/L) - 4.37 4.37 0.24 0.24 1.67 0.23
Temperature (°C) - 13.67 13.67 13.0 13.0 11.2 14.27 13.1 11.0 13.67 15.84 11.07
Oxygen Reduction Potential (mV) - -6.0 -6.0 42 42 90 62 127 120 137 183 -1

NYSDOH MCL
J qualifier - Estimated Value

1. New York State (NYS) Department of Health (NYSDOH,
NYCRR, Part 5, Subpart 5-1 Public Water Systems, Tables
regulations/nycrrititle_10/part_5/subpart_5-1_tables.htm#ta




TABLE 4-4
GROUNDWATER DATA
SOUTHERN AREA - EISB PILOT TEST
NWIRP CALVERTON, NEW YORK

PAGE 30F 6
Purpose Monitoring Injection & Monitoring Injection & Monitoring
Location NYSDolH SA-PZ-14911 SA-PZ-15111 SA-PZ-155|
sample pate| MC 7 [ 7182010 10/12/2010 | 12/15/2010 71712010 10/12/2010 | 101212010 495055010 71712010 7/7/2010 10/12/2010 | 12/15/2010
(duplicate) (duplicate)
VOCs (ug/L)
1,1,1-Trichloroethane (TCA) 5 6.6 ND ND 110 36 35 32 38 36 15 16
1,1-Dichloroethane (DCA) 5 40 3.6 J 6.7 490 180 170 190 150 150 65 70
1,1-Dichloroethene (DCE) 5 2.6 0.82 33 14 13 13 12 11 3.7 J 34 J
Chloroethane (CA) 5 9.8 10 99 91 91 140 17 19
Benzene 5 ND 11 J 13 J 1.2 J 1.6 0.33 0.31
1,4-Dichlorobenzene 5 5.4 4.7 J 13 11 11 22 0.31
1,3-Dichlorobenzene 5 1.1 1.0 J 2.7 25 J 23 J 4.0
1,2-Dichlorobenzene 5 1.6 1.2 J 3.0 36 J 36 J 5.8 0.4
Isopropyl Benzene 5 0.42 0.39 0.49 J 047 J 1.1
1,2,4-Trichlorobenzene 5 1.8 J 1.8 J
Chlorobenzene 5 1.3
Napthalene 50
Total Target VOCs (TCA, DCA, DCE, CA) - 59 4 18 732 321 309 375 217 216 84 89.4
DCA/TCA Ratio - 6.1 - - 45 5.0 4.9 5.9 3.9 4.2 4.3 4.4
CA/DCA Ratio - 4.1 - 0.67 4.9 0.15 1.9 1.4 8.8 7.9 - -
CA/TCA Ratio - 1.48 - - 0.90 2.53 2.60 4.38 0.45 0.53 - -
Dissolved Gases (ug/L)
Methane - 110 140 D 300 D 210 9 12 3.7 25
Ethane --
Ethene --
Dechlorinating Bacteria (cells/mL)
Dehalococcoides sp. -
Dehalobacter sp. -
Metals (pg/L)
Iron 300 @ 1,500 1,010 1,020 1,170 4,320 4,230 128 J 2,080
Manganese 300 @ 4,680 5,460 5,550 5,580 302 292 571 484
Wet Chemistry (mg/L)
Nitrate (as N) 10
Nitrite (as N) 1
Chloride 250
Sulfide --
TOC - 15 1.1 1.33 1.31 0.83 0.77
Water Quality Parameters
pH - 5.83 5.96 6.70 6.38 6.10 6.10 5.90 5.86 5.86 6.18 5.73
Specific Conductivity (mS/cm) - 0.103 0.09 0.079 0.174 0.127 0.127 0.123 0.118 0.118 0.110 0.090
Dissolved Oxygen (mg/L) - 0.3 4.10 0.39 0.39 0.68
Temperature (°C) - 13.78 135 11.3 14.65 13.2 13.2 10.78 13.47 13.47 15.62 11.07
Oxygen Reduction Potential (mV) - 42 71 69 -124 -16 -16 -95 -32 -32 133 -51

NYSDOH MCL
J qualifier - Estimated Value

1. New York State (NYS) Department of Health (NYSDOH,
NYCRR, Part 5, Subpart 5-1 Public Water Systems, Tables
regulations/nycrrititle_10/part_5/subpart_5-1_tables.htm#ta




TABLE 4-4
GROUNDWATER DATA
SOUTHERN AREA - EISB PILOT TEST
NWIRP CALVERTON, NEW YORK

PAGE 4 OF 6
Purpose Monitoring Monitoring Monitoring Monitoring
Location NYSD%')* SA-PZ-157| SA-PZ-157I11 SA-PZ-158| SA-PZ-158I1
sample Date| M-S 7/8/2010 10/11/2010 | 12/14/2010 7/7/2010 10/11/2010 | 12/14/2010 %glﬁ ﬁf:tg; 7/6/2010 10112010 | 12132010 | 7612010 | 10/11/2010 | 12/13/2010
VOCs (ug/L)
1,1,1-Trichloroethane (TCA) 5 46 15 17 73 48 J 20 21 51 7.9 9.4 66 39 49
1,1-Dichloroethane (DCA) 5 180 65 75 340 220 100 100 230 43 42 340 160 200
1,1-Dichloroethene (DCE) 5 13 42 J 41 23 17 J 7.6 7.9 15 26 J 21 J 19 12 15
Chloroethane (CA) 5 24 5.7 7.6 57 57 J 49 49 26 52 27 62
Benzene 5 0.43 0.81 J 0.84 J 0.52 0.77 051 J 0.77
1,4-Dichlorobenzene 5 6.1 J 7.3 7.4 28 J 6.4
1,3-Dichlorobenzene 5 1.3 J 1.4 1.4 0.69 J 1.3
1,2-Dichlorobenzene 5 23 J 2.1 2.2 1.2 J 2.1
Isopropyl Benzene 5
1,2,4-Trichlorobenzene 5 1.4 J 2.0
Chlorobenzene 5 0.73 J 0.70
Napthalene 50
Total Target VOCs (TCA, DCA, DCE, CA) -- 263 90 104 493 342 177 177.9 322 54 54 477 238 326
DCA/TCA Ratio -- 3.9 4.3 4.4 47 4.6 5.0 4.8 45 5.4 45 5.2 4.1 4.1
CA/DCA Ratio -- 7.5 11 9.9 6.0 3.9 2.0 2.0 8.8 -- -- 6.5 5.9 3.2
CAJ/TCA Ratio -- 0.52 0.38 0.45 0.78 1.19 2.45 2.33 0.51 -- -- 0.79 0.69 1.27
Dissolved Gases (ug/L)
Methane -- 14 2.7 12 80 66 78 D 90
Ethane -
Ethene -
Dechlorinating Bacteria (cells/mL)
Dehalococcoides sp. - 0.20 1.6
Dehalobacter sp. - 50.2 40.4
Metals (pg/L)
Iron 300 @ 275 460 10,600 93.4 J 82.4 J 2,610 2,580
Manganese 300 @ 293 889 1,400 4,430 5,210 5,540 5,510
Wet Chemistry (mg/L)
Nitrate (as N) 10 0.702 0.074
Nitrite (as N) 1
Chloride 250 8.31 4,12 6.65
Sulfide -
TOC -- 0.73 122 1.3 094 J 107
Water Quality Parameters
pH -- 5.57 6.20 6.05 5.92 6.53 5.86 5.86 6.27 6.17 7.62 6.45 6.14 6.08
Specific Conductivity (mS/cm) -- 0.107 0.121 0.142 0.132 0.137 0.134 0.134 0.151 0.143 0.107 0.161 0.106 0.135
Dissolved Oxygen (mg/L) - 0.89 0.57 0 0 1.57 0.27 1.59 0.24
Temperature (°C) - 13.51 15.41 10.94 13.80 15.34 10.79 10.79 14.87 14.4 11.9 14.12 13.7 11.87
Oxygen Reduction Potential (mV) - 73 79 -155 71 121 -116 -116 -224 -76 -55 -224 -94 -119

NYSDOH MCL
J qualifier - Estimated Value

1. New York State (NYS) Department of Health (NYSDOH,
NYCRR, Part 5, Subpart 5-1 Public Water Systems, Tables
regulations/nycrrititle_10/part_5/subpart_5-1_tables.htm#ta




TABLE 4-4
GROUNDWATER DATA
SOUTHERN AREA - EISB PILOT TEST
NWIRP CALVERTON, NEW YORK

PAGE 5 OF 6
Purpose Monitoring Monitoring Monitoring
Location NYSD%')* SA-PZ-159] SA-PZ-15911 SA-PZ-160!
Sample Date MCLs 7/8/2010 10/12/2010 12/14/2010 7/8/2010 10/12/2010 12/14/2010 12/16/2010 7/7/2010 10/12/2010 12/13/2010 12/16/2010
VOCs (ug/L)
1,1,1-Trichloroethane (TCA) 5 75 5.6 25 41 44 J 38 53 37 41
1,1-Dichloroethane (DCA) 5 300 35 100 250 200 180 210 150 J 160
1,1-Dichloroethene (DCE) 5 22 2.2 6.7 18 14 J 12 17 11 11
Chloroethane (CA) 5 35 3.3 9.7 50 39 J 50 26 13 J 21
Benzene 5 0.57 0.64 J 0.52 0.48
1,4-Dichlorobenzene 5 1.7 J 54 J
1,3-Dichlorobenzene 5
1,2-Dichlorobenzene 5 1.9 J
Isopropyl Benzene 5 0.29 J
1,2,4-Trichlorobenzene 5 1.9
Chlorobenzene 5
Napthalene 50 4.5
Total Target VOCs (TCA, DCA, DCE, CA) -- 432 46 141 359 297 280 -- 306 211 233 --
DCA/TCA Ratio -- 4.0 6.3 4.0 6.1 45 4.7 -- 4.0 4.1 3.9 --
CA/DCA Ratio -- 8.6 11 10 5.0 5.1 3.6 -- 8.1 12 7.6 --
CAJ/TCA Ratio -- 0.47 0.59 0.39 1.22 0.89 1.32 0.49 0.35 0.51
Dissolved Gases (ug/L)
Methane -- 13 29 2.4 130 J 51 D 53 D 0.6 6.4 15
Ethane - ND ND ND
Ethene - ND ND ND
Dechlorinating Bacteria (cells/mL)
Dehalococcoides sp. - 2.70 12.3
Dehalobacter sp. - 649 154
Metals (pg/L)
Iron 300 @ 7,990 9,680 2,610 1,180 2,370 1,520 38.7 J 3,340
Manganese 300 @ 388 799 1,090 4,150 6,430 6,480 571 516 662
Wet Chemistry (mg/L)
Nitrate (as N) 10
Nitrite (as N) 1
Chloride 250 4.26 3.54
Sulfide -
TOC -- 0.69 116.16 4.70 1.3 43.69 31.3 J 0.81 ND 16.8
Water Quality Parameters
pH -- 5.79 6.58 7.96 6.67 6.54 7.37 5.85 6.05 5.78 7.42 5.88
Specific Conductivity (mS/cm) -- 0.129 0.159 0.117 0.162 0.148 0.123 0.140 0.133 0.093 0.106 0.118
Dissolved Oxygen (mg/L) - 3.87 4.73 0.45 3.91 0.38
Temperature (°C) - 14.03 15.57 11.1 13.78 15.72 11.2 11.31 14.10 13.0 11.8 10.87
Oxygen Reduction Potential (mV) - 105 -32 -53 -398 22 -9 -13 -111 151 -51 -18

NYSDOH MCL
J qualifier - Estimated Value

1. New York State (NYS) Department of Health (NYSDOH,
NYCRR, Part 5, Subpart 5-1 Public Water Systems, Tables
regulations/nycrrititle_10/part_5/subpart_5-1_tables.htm#ta




TABLE 4-4
GROUNDWATER DATA
SOUTHERN AREA - EISB PILOT TEST
NWIRP CALVERTON, NEW YORK

PAGE 6 OF 6
Purpose Monitoring Monitoring
Location NYSD%')* SA-PZ-16011 SA-PZ-161I
Sample Date MCLs 7/6/2010 10/12/2010 12/13/2010 7/7/2010 10/12/2010 12/14/2010
VOCs (ug/L)
1,1,1-Trichloroethane (TCA) 5 43 40 J 39 100 18 16
1,1-Dichloroethane (DCA) 5 250 200 180 530 110 97
1,1-Dichloroethene (DCE) 5 17 15 J 13 31 6.9 5.9
Chloroethane (CA) 5 34 42 33 51 9.5 8
Benzene 5 0.5 0.51
1,4-Dichlorobenzene 5
1,3-Dichlorobenzene 5
1,2-Dichlorobenzene 5
Isopropyl Benzene 5
1,2,4-Trichlorobenzene 5
Chlorobenzene 5
Napthalene 50
Total Target VOCs (TCA, DCA, DCE, CA) -- 344 297 265 712 144 127
DCA/TCA Ratio -- 5.8 5.0 4.6 5.3 6.1 6.1
CA/DCA Ratio -- 7.4 4.8 5.5 10 12 12
CAJ/TCA Ratio -- 0.79 1.05 0.85 0.51 0.53 0.50
Dissolved Gases (ug/L)
Methane --
Ethane --
Ethene --
Dechlorinating Bacteria (cells/mL)
Dehalococcoides sp. -
Dehalobacter sp. -
Metals (pg/L)
Iron 300 @
Manganese 300 @
Wet Chemistry (mg/L)
Nitrate (as N) 10
Nitrite (as N) 1
Chloride 250
Sulfide --
TOC --
Water Quality Parameters
pH -- 6.17 6.15 6.06 5.65 6.07 5.14
Specific Conductivity (mS/cm) - 0.115 0.110 0.124 0.129 0.124 0.090
Dissolved Oxygen (mg/L) - 1.71 0.24
Temperature (°C) - 13.97 13.0 11.56 13.99 14.82 9.5
Oxygen Reduction Potential (mV) - 64 109 -75 4 168 142

NYSDOH MCL
J qualifier - Estimated Value

1. New York State (NYS) Department of Health (NYSDOH,
NYCRR, Part 5, Subpart 5-1 Public Water Systems, Tables
regulations/nycrrititle_10/part_5/subpart_5-1_tables.htm#ta




TABLE 4-5
GROUNDWATER DATA - METALS
SOUTHERN AREA - EISB PILOT TEST
NWIRP CALVERTON, NEW YORK

PAGE 1 OF 3
Purpose / Notes } i} ORNL Injection & Monitoring Injection & Monitoring Monitoring (t = 6 days)
Location]  nys NYS "Class C Surface SA-PZ-15111 SA-PZ-155I SA-PZ-157I
MCL surface Water Water 10/12/2010 7/7/12010
Sample Date Quality Standard Benchmark 7/7/2010 10/12/2010 (duplicat 12/15/2010 7/7/2010 . 10/12/2010 12/15/2010 718/2010 10/11/2010 12/14/2010
plicate) (duplicate)
Metals (pg/L)

Aluminum (iorl1i(£ .
Antimony 6 30

. 150 3.1
Arsenic 10 (dissolved) ** (Arsenic V) 7.03 J 12.1 2.97
Barium 2,000 4 18 30.6 J 201 J 22.7 255
Beryllium 4 0.66
Cadmium 5
Calcium 14,900 15,700 6,640 5,830 9,500

11
Chromium 100 (dissolved, 1.9 0.765 J 2] 0.868 J
hexavalent) **
Cobalt 5 23
Copper
Iron 300 W 1,500 1,010 1,020 1,170 4,320 4,230 128 J 2,080 275 460 J 10,600
Lead
Magnesium 972 987 J 1,730 J 1,800 J 2,730
Manganese 300 @ 120 4,680 5,460 5,550 5,580 302 292 571 484 293 889 1,400
0.0007
Mercury 2 (dissolved) <0.23
Nickel 3.3 45 J 3.58
Potassium 1,910 3,100 J 930 J 1,170
Selenium 50 4.6 (dissolved)
Silver 100 0.1 (ionic) 0.36 142 J
Sodium 7,930 8,170 9,320 9,940 10,300
Thallium 2 8 ** 12
Vanadium 14 ** 20 1.77 J
Zinc 5,000 10.8
NOTES

Shading indicates exceedance of the NYSDOH MCL

J qualifier - Estimated Value

New York State (NYS) Maximum Contaminant Level (MCL). 10 NYCRR, Part 5, Subpart 5-1 Public Water Systems, Tables 1 through 3.

http://www.health.ny.gov/regulations/nycrrititle_10/part_5/subpart_5-1_tables.htm#tablel.

New York State (NYS) Surface Water Standard (6 NYCRR Part 703, Section 703.5[f], Table 1). Peconic River is Class C Surface Water .
http://www.dec.ny.gov/regs/4590.html.
** Standard relates to aquatic (chronic).

Oak Ridge National Laboratory (ORNL) (surface water) - Table 1 (secondary chronic values), Toxilogical Benchmarks for Screening Potential Contaminants of Concern for

Effects on Aquatic Biota: 1996 Revision (Suter and Tsao, 1996).

1. If iron and manganese are present, the total concentration of both should not exceed 500 pg/L.
Z. vvater containing more tan £u mg/L 01 soaium sSnouia not De Usea T10r arnking py peopie on severely resurictea soaium aiets. vvater containing more wman £/v mg/L or

sodium should not be used for drinking by people on moderately restricted sodium diets.

3. 6 NYCRR Part 703, Section 703.5(f), Table 1 expresses values in terms of (as related to) hardness.

http://www.esd.ornl.gov/programs/ecorisk/documents/tm96r2.pdf.




TABLE 4-5
GROUNDWATER DATA - METALS

SOUTHERN AREA - EISB PILOT TEST
NWIRP CALVERTON, NEW YORK

PAGE 20OF 3
Purpose / Notes } i} ORNL Monitoring (t = 6 days) Monitoring (t = 32 days = 1 month) Monitoring (t = 32 days = 1 month)
Location]  nys NYS "Class C Surface SA-PZ-157I1 SA-PZ-159I SA-PZ-15911
Surface Water
MCL : Water 12/14/2010
Sample Date Quality Standard Benchmark 717/2010 10/11/2010 12/14/2010 (duplicat 718/2010 10/12/2010 12/14/2010 718/2010 10/12/2010 12/14/2010 12/16/2010
plicate)
Metals (pg/L)
Aluminum (iorl1i(£ .
Antimony 6 30
Arsenic 10 (dissilg\)/(()ed) o (Arsinlic V) 5.32 3.63 J 13.9 3.43
Barium 2,000 4 21.4 215 J 20.8 J 24.7 21.8
Beryllium 4 0.66
Cadmium 5
Calcium 14,800 14,800 6,810 7,670 16,800
11
Chromium 100 (dissolved, 1.08 J 1.06 1.43
hexavalent) **
Cobalt 5 23
Copper
Iron 300 @ 93.4 J 82.4 J 2,610 2,580 7,990 9,680 2,610 1,180 2,370
Lead
Magnesium 1,150 1,140 J 2,190 J 2,800 1,180
Manganese 300 @ 120 4,430 5,210 5,540 5,510 388 799 1,090 4,150 6,430 6,480
0.0007
Mercury 2 (dissolved) <0.23
Nickel 1.1 0.91
Potassium 2,520 2,530 J 972 2,710
Selenium 50 4.6 (dissolved) 221 2.17
Silver 100 0.1 (ionic) 0.36
Sodium 7,920 7,740 9,980 10,500 7,240
Thallium 2 8 ** 12
Vanadium 14 ** 20
Zinc 5,000
NOTES

Shading indicates exceedance of the NYSDOH MCL

J qualifier - Estimated Value

New York State (NYS) Maximum Contaminant Level (MCL). 10 NYCRR, Part 5, Subpart
http://www.health.ny.gov/regulations/nycrrititle_10/part_5/subpart_5-1_tables.htm#tablel.

New York State (NYS) Surface Water Standard (6 NYCRR Part 703, Section 703.5[f], Tat
http://www.dec.ny.gov/regs/4590.html.
** Standard relates to aquatic (chronic).

Oak Ridge National Laboratory (ORNL) (surface water) - Table 1 (secondary chronic valu
Effects on Aquatic Biota: 1996 Revision (Suter and Tsao, 1996). http://www.esd.ornl.gov

1. If iron and manganese are present, the total concentration of both should not exceed 5
Z. vvater containing more wman £u mg/L 01 soaiuim snouia not Pe usea T10r arnking ny peo|

sodium should not be used for drinking by people on moderately restricted sodium diets.

3. 6 NYCRR Part 703, Section 703.5(f), Table 1 expresses values in terms of (as related




TABLE 4-5
GROUNDWATER DATA - METALS
SOUTHERN AREA - EISB PILOT TEST
NWIRP CALVERTON, NEW YORK

PAGE 3 OF 3
Purpose / Notes VS “Cl . ORNL Monitoring (t = 69 days = 2.3 months)
Location]  nvs ass C Surface SA-PZ-160|
MCL Sur_face Water Water
Sample Date Quality Standard | 5 o 7/7/2010 10/12/2010 12/13/2010 12/16/2010
Metals (pg/L)

Aluminum (iorl1i(£ .
Antimony 6 30

. 150 3.1
Arsenic 10 (dissolved) ** (Arsenic V) 42
Barium 2,000 4 285 J
Beryllium 4 0.66
Cadmium 5
Calcium 8,360

11
Chromium 100 (dissolved,
hexavalent) **
Cobalt 5 23
Copper 12.8
Iron 300 @ 1,520 38.7 J 3,340
Lead
Magnesium 2,220 J
Manganese 300 @ 120 571 516 662
0.0007
Mercury 2 (dissolved) <0.23
Nickel
Potassium 1,190 J
Selenium 50 4.6 (dissolved)
Silver 100 0.1 (ionic) 0.36
Sodium 9,780
Thallium 2 8 ** 12
Vanadium 14 ** 20
Zinc 5,000
NOTES

Shading indicates exceedance of the NYSDOH MCL

J qualifier - Estimated Value

New York State (NYS) Maximum Contaminant Level (MCL). 10 NYCRR, Part 5, Subpart
http://www.health.ny.gov/regulations/nycrrititle_10/part_5/subpart_5-1_tables.htm#tablel.

New York State (NYS) Surface Water Standard (6 NYCRR Part 703, Section 703.5[f], Tat
http://www.dec.ny.gov/regs/4590.html.
** Standard relates to aquatic (chronic).

Oak Ridge National Laboratory (ORNL) (surface water) - Table 1 (secondary chronic valu
Effects on Aquatic Biota: 1996 Revision (Suter and Tsao, 1996). http://www.esd.ornl.gov

1. If iron and manganese are present, the total concentration of both should not exceed 5
Z. vvater containing more wman £u mg/L 01 soaiuim snouia not Pe usea T10r arnking ny peo|

sodium should not be used for drinking by people on moderately restricted sodium diets.

3. 6 NYCRR Part 703, Section 703.5(f), Table 1 expresses values in terms of (as related
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ATTACHMENT C-1
BORING LOGS



@Tetra Tech NUS, Inc. BOR'NG LOG Page_f_ofi

PROJECT NAME: MWIRP . lyerfe, BORING No: SA-PZ- J§F
PROJECTNUMBER: CTz - woE~S DATE: & -y -)o
DRILLING COMPANY:  Zebra_ GEOLOGIST: _ /i 5ve. St olcosvd
DRILLING RIG: Ceop lobe. FI20 BT DRILLER: Evos Meorsidis
I MATERIAL DESCRIPTION PIDIFID Rending (pprr)
Sample] Depttr| Blows/ | Sample | Lithclogy [§]
No, {FL.) 6" or |[Recovery} Change s
and | or 0D ! (Depth/Ft) zzi’t:;?ntwv p 2 N : ’:q
(R | Nor | | Tenn | scrsonea | or | Color Material Classification s Remarks BlE(21s
Interval Rock . a g g 2
/ Hardnoess oo
Tine
DK s ] .§ <
eq/3 -1 ] ! Bra | 7o ?é T. wd‘” feave dc‘*k? 8| o el
| |2 i
Iy FGR fe> p6
2 g Bra 511 Trecc b b J:‘[e,c& we:{'a“"ﬂ- zi@@ Sloleie
i a4 e_tay i
¢ 4/
Rz - T4 | FG I o M6 52 ‘
v 5 @ [Br4 177, ¢ (&S p,f:-"— S|l o ola
! + (GRS .
oﬁ lé S - .-Z é / A $3a4..
7 ) 8lojolo
7 ‘ e
| 59 o1 Sume 05 slove | |esd— eiel ool
: v | Jo (7
og2l =
S-31 1) clelole
p | /2
)2 E Nz &> - [a]{a)
. N £ M
]"Il 5/?/; 721 Sdm«:. a4 abe% wﬂ{"
/"
vlisl & olololol
- T2a |FGR Sid ~ i Flle Mok S, _
0‘?1?—5"4 }é / " Bi::l. ?A&c Sl f';‘a Au, d- bqg:{'_
17 / Micacebes Yaad <€ t sloale
18 p
& T
19 o %}&, | Some 25 above Lt ololelo
Y |22 /ga”
6754 |s-5| = olole lo
22 \
23 L - olololo
; a1 -
24 (‘JD:‘/ fra Sd% 4s d __é__;\(&: Laé(ﬁ \
/128 /o o lols o
* When rock coring, enter rock brokeness. f
“* Include monitor reading in Eloot intervals @ borehole. Increase reading fraquency if elevated eponse read. Dri Efmg Area
Remarks i mpler o300 Hee L 2=ves Background (ppm):
1

' . \ .
Converted to Well: Yes [ No T\Jell I.D.# SA-PzZ-7{5F L



IE Tetra Tech"NUS, Inc. o BOR'NG LOG - ‘ Page _2 of <.

PROJECT NAME: NwTRP Coluverton BORING No.: _SA- PZ-(5F
PROJECT NUMBER: CTe~wFes DATE: L-4+-)o
DRILLING COMPANY: ‘Zabra. GEOLOGIST: t/,‘ 4 e Shieklo 4
DRILLING RIG: é_@:@l‘pba— P2 DT DRILLER; 55234 mps—é'f!jis
l MATERlAL DESCR‘PTION PID/FID Aeading (ppm)
Samplie; Depth | Blows/ | Sample | Lithology ] U
No, (Ft.) 6" or {Recavery] Change s
and | or | RGD I [(DepthiFt) 2«;:13::::&,;/ e o |3 Lk
"o | no, | 0 | Lenan | seroenea | or | Color Materfal Classificatlon s Remarks HEIEE
Intervat Rock . SlE g 2
< Hardness 5 mls
T : .
. ora [FER S2ad - i Hic MR S2
Toos -6 126 'ré_? ; t«-éb I | tet— olelele
- 5
ZF J (;nczéeou
28 . . ‘#, olole e
S’ ¥
29 e | Sdng o sbove. st
1i
5 & // olojlels
I3
1625162134
32 oleiola
33 / = xi(
34 @z’ -rz: 53% 28 4 ‘)cv&e_.; wel*" S0 o v
4 o ?
1042 15-9| 3¢
3F oclels o
35 . N
7¢ N . ’ -
3% ‘St T Sam 25 JLOU—&_; L‘-\d_' SIC| Sin
v (Yo Yeo"
12 15914y | slalaoln
42, |
43 . élole o
&
"}4 / Y %‘,_ SQH TS ‘ngoi-e_, l.-‘ej_'
-
V|45 / Z ', Ol o
13165 o 4e L. V
3 . » | ) & 1. R 4
Y7 &y S E TP foy s 955" Islole]o
HE / _ :
&/«7 / \ Dl Ol
1340 S / Eofy g/ b@i—
* When rock coring, enter rack brokeness.
** tnclude monitor reading in 6 foot intarvals @ berehole. Increase reading frequency if elevated reponse read, Drilling Area
Remarks: ( {e ?éj,e.. ij Background (ppm):

Converted to Well: Yes v~ No WellID. #:_SA-P2-/SZT

———




ATTACHMENT C-2
WELL CONSTRUCTION AND DEVELOPMENT LOGS



97/2¢/99 INL

ACAD: FORM_MWSU.dwg

OVERBURDEN
T MONITORING WELL SHEET

STICK-UP
Tetra Tech NUS, Inc.

WELL NO.:SA-PZ- 35T 1

PROJVECT BwIRP Colgerlsn  LOCATION Sotfern Ares

DRILLER Evaq porest:

PROJECT NO. <£Te-toEeS BORING __ PzZ-13%T2 DRILLING i —
DATE BEGUN __£-Jo—{o DATE COMPLETED _&-/o-ss | MEHOD Geogrobe. ) PT
FIELD GEOLOGIST i nie. Shikord DEVELOPMENT
GROUND ELEVATION DATUM METHOD
y ELEVATION/HEIGHT OF TOP OF SURFACE CASING: /
ELEVATION /HEIGHT OF TOP OF RISER PIPE: [=~2.5 ’
\-——— TYPE OF SURFACE SEAL: (>0 ot~ 4o 5;,ch¢_
/ N
-
# 1.D. OF SURFACE CASING: Neone
7 TYPE OF SURFACE CASINGI  Neoae
4
G RISER PIPE 1.D.: Dincl,
3 TYPE OF RISER PIPE: 5%, ;E“ Iz Y= PVS
LA
; BOREHOLE DIAMETER: 3 sack
/
5
/]
A TYPE OF BACKFILL: cfen.m{‘/ 130,4;::}“1—_
7 oot
#
F
— ELEVATION/DEPTH TOP OF SEAL: / 32
g S
— TYPE OF SEAL:Z% 5«£A¢L H:ofe;?la}
— DEPTH TOP OF SAND PACK: 335
Vi
ELEVATION/DEPTH TOP OF SCREEN: / SF

__ TYPE OF SCREEN: Schedule. L{a PW. pf'tpdc—P

SLOT SIZE x LENGTH: _&.¢& |

"x s°

1.D. OF SCREEN: / tnch, C}on-_,lpack)

SRR AR NN

i S~
— TYPE OF SAND PACk: ! So‘/fc.a._é?ue.nlz

ELEVATION/DEPTH BOTTOM OF SCREEN: / 4>
| ELEVATION/DEPTH BOTTOM OF SAND PACK: /42

BACKFILL MATERIAL BELOW SAND:
atusa| Borgatron sca

Ha————L— FELEVATION/DEPTH OF HOLE:

;42




97/20/95 INL

ACAD: FORM_MWSU.dwg

MONITORING WELL SHEET
STICK-UP

Tetra Tech NUS, Inc.

WELL NO- SA-PZ-149T1

OVERBURDEN

PROJECT MNwIRPL Cofyerton

PROJECT NO._ £T- wECF

DATE BEGUN &-g-jc

LOCATION Sotbern Ares | DRILER_ B¢z Motortss

BORING P2~ 49ILZ DRILLING

DATE COMPLETED _&—15-70 _| METHOD Eeeprabe. ) P

FIELD GEOLOGIST Viree Shickord DEVELOPMENT

GROUND ELEVATION

DATUM METHOD

!

ELEVATION /HEIGHT OF TOP OF SURFACE CASING: /

ELEVATION/HEIGHT OF TOP OF RISER PIPE: f~2. 5

L [YPE OF SURFACE SEAL: Gitaut = Soorbs e

L.D. OF SURFACE CASING: JU& e
TYPE OF SURFACE CASING: Lene,

RISER PIPE LD.: A

AL TSR LRSS

\_T\.\SX\\ RN, h&% 7

\_\LB.\,\)I\_\L).

TYPE OF RISER PIPL: ze4

— BOREHOLE DIAMETER: 3 e,

L TYPE OF BACKFILL: Com edl/Befomife.
Groof

. ELEVATION/DEPTH TOP OF SEAL: /2F
2. ¢
L vpE OF SEALF Beatmifo I'/bffp/._:s
rd

| DEPTH TOP OF SAND PACK: 3O

¢

ELEVATION /DEPTH TOP OF SCREEN: /32

RN R REE N

TYPE OF SCREEN:Schedofe 4a P -Prcpéc&
SLOT SIZE x LENGTH: 8.01 X &'

LD. OF SCREEN: [ inchy (;pmf.}‘,k)

&, .~ L
I TYPE OF SAND PACK: I é"l"—é—‘- &‘-’e’“{‘z,

~— ELEVATION/DEPTH BOTTOM OF SCREEN: /37
| ELEVATION/DEPTH BOTTOM 01-' SAND PACK: / 3F'

BACKF[LL MAT?R]J-Q;_ BELO

At %.—“1 ;;

| ELEVATION/DEPTH OF HOLE:  ° / 3F

¢




@7/20/99 INL

ACAD: FORM_MWSU.dwg

Tetra Tech NUS, Inc.

WELL NO...SA- PZ- 15032

OVERBURDEN

MONITORING WELL SHEET

STICK-UP

PROJECT NwIR P Conloerdma LOCATION Soutfern Ares | DRILER _Eupm Mevorbic

PROJECT NO.__cTe~wgey  BO

DATE BEGUN é~le~io DA

FIELD GEOLOGIST Vinie. Shi

RING__Pz-15prz DRILLING
TE COMPLETED £ -/o~fe> | METHOD Geeprabe DPT

ord DEVELOPMENT

GROUND ELEVATION

DA

TUM METHOD

/

ELEVATION /HEIGHT OF TOP OF SURFACE CASING: /

LRRTRLR RN

AR

\\BXX_T\.\&\_T\.\SX\ SRRARN \“i /

Ledrerrrrrrryrrebnd

¢
ELEVATION/HEIGHT OF TOP OF RISER PIPE: /~2.5
— TYPE OF SURFACE SEAL: ot 4= <o FJ\J-c.t:'_._
1.D. OF SURFACE CASING: Noae
TYPE OF SURFACE CASING: Pene.
RISER PIPE 1.D.: / incl,
TYPE OF RISER PIPE: Z2helide. 40 PV
— BOREHOLE DIAMETER: 23 yach
| TYPE OF BACKFILL: Levneat/ Berden de
é’bu‘f‘
J
— ELEVATION/DEPTH TOP OF SEAL: / 38
3, v R
— TYPE OF SEAL % Berdpa fe l—/xlgf)/Uj
-
- DEPTH TOP OF SAND PACK: 33
r
ELEVATION/DEPTH TOP OF SCREEN: /35

— TYPE OF SCREEN: gchedule Yo Puc prepeck
[ 72 rd
SLOT SIZE x LENGTH: &o.cil X S
.
1.D. OF SCREEN:@ / inck Cibpz;péd'_)

#, N .
— TYPE OF SAND PACK: | Silica. Guerts

/

= ELEVATION/DEPTH BOTTOM OF SCREEN: £/ ‘{D
L ELEVATION/DEPTH BOTTOM OF SAND PACK: / 4&)‘

BACKFILL MATERIAL BEL‘?;N SAND:
& 'Fa‘ Fpr‘m.& an Addferal]

rd

L ELEVATION/DEPTH OF HOLE: / Yo
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ACAD:FORM_MWSU.dwg

MONITORING WELL SHEET
STICK-UP

Tetra Tech NUS, Inc.

WELL NO..SA-PEZ-1SIT L

OVERBURDEN

PROJECT PewsTRP Colverdten

PROJECT NO. cCcT&-wEow

DATE BEGUN E~F-lc

LOCATION Sufflers Aves | DRILER_Bven Mevites

BORING PZ-(5iT 2 DRILLING _
DATE COMPLETED & -/p /0 | METHOD Gzaprobe DPT

FIELD GEOLOGIST _ Veiace <hickerd DEVELOPMENT

GROUND ELEVATION

DATUM METHOD

/

ELEVATION /HEIGHT OF TOP OF SURFACE CASING: /

/
ELEVATION/HEIGHT OF TOP OF RISER PIPE: /2.8

- TYPE OF SURFACE SEAL: Cormest 42 Sotlc-e.

o,
SRR AR NS RS

LA TAR R RSN

AN \I\_\x}.\ RN

1.D. OF SURFACE CASING: Rose

TYPE OF SURFACE CASING: DoAc.

RISER PIPE L.D.: { ja

TYRE OF RISER PIPE: S-h

BOREHOLE DIAMETER: CIPPIA
L TYPE OF BACKFILL: Ceme. Prorte,

Gt
, o,
L ELEVATION/DEPTH TOP OF SEAL: /3O
B4 . .

| PE OF SEAL: B Bendornde i&lﬁ’p L./.:
—— DEPTH TOP OF SAND PACK: 33

ELEVATION /DEPTH TOP OF SCREEN: /35

L TYPE OF SCREEN: Schedule ‘(a Pv’c. Drcpér—t
SLOT SIZE x LENGTH: &. o: " X 3‘

1D. OF SCREEN: | sacdy C?I‘t.‘pé_old)

— 1vpe oF sanp Pack: “d Silia Overlo

—— ELEVATION/DEPTH BOTTOM OF SCREEN: s 4o
. ELEVATION/DEPTH BOTTOM OF SAND PACK: / 4o
BACKFILL MATIEAL BELOW SAND
fural feraotion Y

L

— ELEVATION/DEPTH OF HOLE: / 4o




07/20/99 INL

ACAD: FGRM _MWSU.dwg

MONITORING WELL SHEET
STICK-UP

Tetra Tech NUS, Inc.

WELL NO.:SA-PZ- ISR T1

OVERBURDEN

PROJECT BERP Colverteon

PROJECT NO. _cTo~lcEo s

DATE BEGUN &L-9-le

LOCATION Soutbern Aves | DRILER Eveq Moraifrs
BORING PZ-152T 1 DRILLING
DATE COMPLETED £-9-/¢ METHOD é.—,aprogb JPT

FIELD GEOLOGIST _ Vidce ShicKovd DEVELOPMENT |

GROUND ELEVATION

DATUM METHOD

¢

&

ELEVATION/HEIGHT OF TOP OF SURFACE CASING: /

o A R o e o oo Rabehnn o da o debohohab oo ingd

AEEERERE RN NA RN

. | FLEVATION/DEPTH OF HOLE: / Yo

. r
ELEVATION/HEIGHT OF TOP OF RISER PIPE: _J~2.8
el = TYPE OF SURFACE SEAL: Croui— o serfice
4y / 2 /
A
/ 7 1.D. OF SURFACE CASING: Neae_
% A TYPE OF SURFACE CASING:  Neae.
- —
g4 o RISER PIPE 1.D.; I tnck, .
, / TYPE OF RISER PIPE: Schedale Ze= PVC
/ i
iy
7 27— BOREHOLE DIAMETER: 3 ek
7]
"y
% ﬁ-——————-—- TYPE OF BACKFILL: Ccﬂu:.n"’/ Bm-lem [
? ﬁl {\B-r.a
77 .
— ELEVATION/DEPTH TOP OF SEAL: /3
“” . -
. TYPE OF SEAL'S Berdon de }!ﬁfaPlu;
. ¥
— DEPTH TOP OF SAND PACK: 33
”
ELEVATION /DEPTH TOP OF SCREEN: /35

L— TYPE OF SCREEN: 5¢Lc_wiq_ 4a P&fc. prc.,o.;d(

SLOT SIZE x LENGTH: &- ei ‘¥ S

LD. OF SCREEN: [ sacl, (.P)v.ipadc)

£, <1
— TvpE oF saND Pack:  { Silica Qoarfe

4
— ELEVATION/DEPTH BOTTOM OF SCREEN: / %o
___ ELEVATION/DEPTH BOTTOM OF SAND PACK: / do’

BACKFILL MATERIAL BELOW.SAND:
Natural Bracatisn gaderial




87/20/99 INL

ACAD: FORM _MWSU.dwg

WELL No. SA- P2-(S3 L1

OVERBURDEN
e MONITORING WELL SHEET

_ STICK-UP
Tetra Tech NUS, Inc.

PROJECT TRl Colverdon LOCATION Swefbern Ares | DRILER _Eyaq Morsrfss
PROJECT NO. c¢To-lEow BORING P2~15317 DRILLING
DATE BEGUN _ L-F -/ DATE COMPLETED _ Z-9-1c | METHOD &zepsobe | HPT
FIELD GEOLOGIST Vinge. . ShicKora DEVELOPMENT
GROUND ELEVATION DATUM METHOD

‘ ELEVATION/HEIGHT OF TOP OF SURFACE CASING: /

f
ELEVATION/HEIGHT OF TOP OF RISER PIPE: /2.5

| TYPE OF SURFACE SEAL: Gieerk b Sorbaee

|

T4, V
'
4 1D. OF SURFACE CASING: Neae
7B TYPE OF SURFACE CASINGI __ Peag
n
77 .
7 RISER PIPE LD.: ! 1ach
‘- TYPE OF RISER PIPE: Sejodile Ho P
/ A
% -
/I BOREHOLE DIAMETER: ¢S jach
V]
/A
[]
4
/ j—————-w TYPE OF BACKFILL: Lo exts Beogtnaite
ér&a
1 b
[ 7 : /
¢ K __ ELEVATION/DEPTH TOP OF SEAL: /3D
3.7 .
— TYPE OF SEAL: 78 Beaton de flé/r_'p/wj _
& — DEPTH TOP OF SAND PACK: 2.3
i ELEVATION/DEPTH TOP OF SCREEN: / 35
B —
E — L TYPE OF SCREEN: Schedule 4a PVc prepacl
- SLOT SIZE x LENGTH: 8.01 X S~
B —
Eé; — 10, oF scReeN: [ ek (prepack)
i — L
6 — !
"o
q # RPN
B - L vpE oF saNp Pack: ~/ Sifica Ooarts
2 - y
H =
—_ F
— ELEVATION/DEPTH BOTTOM OF SCREEN: / fo
4
| ELEVATION/DEPTH BOTTOM OF SAND PACK: )
BACKFILL MATERIAL BELOW SAND:
ﬂa‘f'ui‘é' e Tion  preteriaf
| ELEVATION/DEPTH OF HOLE: / Yo




87/28/99 [Nl

ACAD: FORM_MWSU.dwg

Tetra Tech NUS, Inc.

WELL NOuSA-PZ- 154 T

OVERBURDEN

MONITORING WELL SHEET

STICK-UP

PROJECT NidTRP Ciluerto, LOCATION Secthern fhea . | DRILER Evag sk

PROJECT NO._CTe- eEceY BO

DATE BEGUN L-€-to

FIELD GEOLOGIST

RING P2~ 154 DRILLING

GROUND ELEVATION

DATE COMPLETED -5 -7c | METHOD &=cprobe JFT
DATUM METHOD

/

ELEVATION/HEIGHT OF TOP OF SURFACE CASING: /!

ELEVATION/HEIGHT OF TOP OF RISER PIPE: {-"-ZS

L TYPE OF SURFACE SEAL: Gk fo sobee

A S S S A RN o,

S SRSNESRAS

ID. OF SURFACE CASING: Nene
TYPE OF SURFACE CASING — None

T T AT X?

L TYPE OF SCREEN: Schedulc Ho PUC Dreps
SLOT SIZE x LENGTH: &.01 "' x &'

1D. OF SCREeN: [ inche Pre,?.—lc,k

# T
— TYPE OF SAND PACK: L Silica_ Eports

'4
— ELEVATION/DEPTH BOTTOM OF SCREEN: ik
| ELEVATION/DEPTH BOTTOM OF SAND PACK: s Y€’

BACKFILL MATERIAL BELOW SAND:
Datora | ormation materiad

3 e ELEVATION/DEPTH OF HOLE: / Yé

RISER PIPE LD.: | racd,
TYPE OF RISER PIPE: a
BOREHOLE DIAMETER: <3 sl
TYPE OF BACKFILL: Cemeq‘{‘/ Be e (e
G:i‘ao"i‘
£
_ FLFVATION/DEPTH TOP OF SEAL: /36
2.
— TYPE OF SEAL: 25 Bm‘zm-i: Hilc-:.p/ug
T -7
{
— DEPTH TOP OF SAND PACK: 39
Id
ELEVATION /DEPTH TOP OF SCREEN: s Y

/




87/26/99 INL

ACAD: FORM_ MWSU.dwg

Tetra Tech NUS, Inc.

WELL N0 SA-PZ-ISST

OVERBURDEN

MONITORING WELL SHEET

STICK-UP

PROJECT NO. _ «€T&E~toEos®

DATE BEGUN

FIELD GEOLOGIST

PROJECT NWIRP Colucden LOCATION Sootbers freo | ORILER _Evaq Pets b
BORING PE-Iss T DRILLING _—
Z-9-1c . DATE COMPLETED £ -F—ro | METHOD Cenprobe HF7
Videe Shwkora DEVELOPMENT
DATUM METHOD

GROUND ELEVATION

/

&

ELEVATION /HEIGHT OF TOP OF SURFACE CASING: /

)+2.8"

ELEVATION/HEIGHT OF TOP OF RISER PIPE:

| YPE OF SURFACE SEAL Lreck 4o Swclece

.“"

S R N e R R R O SN NN NN NANNANN

SN

P

1.D. OF SURFACE CASING: Noae
TYPE OF SURFACE CASING __ Mene.
RISER PIPE 1.D.: N

TYPE OF RISER PIPE: Se£hedyfe Yo FUC

AR T AR

BOREHOLE DIAMETER: 3 el
TYPE OF BACKFILL: Lemert / Bentnns de
Grout

TeTLTE S Y PTY TN Ty L ST T, T, T ) Ten T ST AT T T T e VT o

PEErrrier eyl

oo ELEVATION/DEPTH OF HOLE:

- ELEVATION/DEPTH TOP OF SEAL: /36

_ vpE OF SEALZ® Beadeaile #ﬂcpfu}z

— DEPTH TOP OF SAND PACK: 39"
ELEVATION/DEPTH TOP OF SCREEN: =

| TYPE OF SCREEN: Suhedile #o PVC prepu ko
1 f

SLOT SIZE x LENGTH: @.00 x .S

LD. OF ScREEN: | saede @re;'pa‘r_k )

o - -
- TvPE OF SAND PACK: — f Sileca Roerts

4
™ ELEVATION/DEPTH BOTTOM OF SCREEN: / l'lé
L. ELEVATION /DEPTH BOTTCM CF SAND PACK: / ié ’

BACKFILL MATERIAL BELOW SAND:

I*la‘}v'(e,' ?brma;f‘?é« ,Mg?:na,[




97/20/99 INL

ACAD: FORM_MWSU.dwg

Totra Tech NUS, Inc.

weLL NosSHA-PZ2- 1561

OVERBURDEN

MONITORING WELL SHEET

STICK-UP

PROJECT BWEIRP Calverden LOCATION Socifbern frea— | DRILER_Evea MeSo'ohy

PROJECT NO. £Te-(2Ec=%  BORING P2-1s¢r DRILLING T
DATE BEGUN ___&-9-Jc DATE COMPLETED &-7-75 | METHOD Eeoprobe )
FIELD GEOLOGIST Vonie-ShicKof 4 DEVELOPMENT

GROUND ELEVATION DATUM METHOD

!

ELEVATION /HEIGHT OF TOP OF SURFACE CASING: /

p,
ELEVATION/HEIGHT OF TCP OF RISER PIPE: /~2.5

L TYPE OF SURFACE SEAL Graut o Sortfree

LD. OF SURFACE CASING: Neon e
TYPE OF SURFACE CASING: None
RISER PIPE 1.D.: [ inedl

AN RS SRR AR S AR S SR AN

\.\l&\.\;[\.\)&\_T

TYPE OF RISER PIPL: _Schedodle Yo Pic

prererrrreerirer

i:i'"""""‘|"""""""i:.i""' SoRpRaRERRARRRAH BRI HORREREH

— BOREHOLE DIAMETER: 3 sacd
L TYPE OF BACKFILL: [g,m¢?i4 5«:-,;&-\. [;_,_
\-)\60‘{‘
367
— ELEVATION/DEPTH TOP OF SEAL: /
“) £~ P
| vee oF sea: 27 Beadpo ke Hesleplo
— 7 ‘
— DEPTH TOP OF SAND PACK: 37
ra
ELEVATION /DEPTH TOP OF SCREEN: 4

- TYPE OF SCREEN: Schedule Hd PV ;Pftféc,k

IT; 7
SLOT SIZE x LENGTH: &.80( X S

1D. OF SCREEN: | inch (fm;mkﬁ

#, <G
— TvPe oF sanp pack:_ | Sifica. ooty

¢
— ELEVATION/DEPTH BOTTOM OF SCREEN: /4
_ ELEVATION/DEPTH BOTTOM OF SAND PACK: ; 4&°

BACKFILL, MATERIAL BELOW SAND:

I‘Sa-i-ur.»( %F‘M.—‘J{']M .AK'N'QJ

i
— ELEVATION/DEPTH OF HOLE: / 46




e7/20/99 INL

ACAD: FORM_MWSU.dwg

Tetra Tech NUS, Inc.

WELL No.: SA-P2-18711

OVERBURDEN

MONITORING WELL SHEET

STICK-UP

PROJECT BwIRf (olverton

PROJECT NO. {/2éc 2045 BO

DATE BEGUN__é-7-1&

DA

FIELD GEOLOGIST _ ¥,ee S Kath

LOCATION Soctbiora frea— | DRILLER Eves Aesaifrs

RING PpPz-{s#L1 DRILLING
TE COMPLETED £-7Z~/& METHOD éeaamﬁe. JPT

DEVELOPMENT

GROUND ELEVATION

DA

TUM METHOD

!

ELEVATION /HEIGHT OF TOP OF SURFACE CASING: /

ELEVATION /HEIGHT OF TOP OF RISER PIPE: [ S

. TYPE OF SURFACE SEAL: Growt 48 Sorfece

R A e N O N RSA NSNS NNNNN WA

1.D. OF SURFACE CASING: Nore.
TYPE OF SURFACE CASING: 06 ne
RISER PIPE L.D.: [ ek,

TYPE OF RISER PIPE: G ehedulbe Ho PVC-

BOREHOLE DIAMETER: o3 saedy

TYPE OF BACKFILL: (éme,.:{;/ Boiton te

e S e SN SERSSSSS \.?7

j=4
L
— ELEVATION/DEPTH TOP OF SEAL: / 2&
3,
e oF sEAL B Dealende. Hilool..
) ,
— DEPTH TOP OF SAND PACK: 31
r
ELEVATION /DEPTH TOP OF SCREEN: / 33

L TYPE OF SCREEN: Schedsl o PVC ( ?m?adf_j
SLOT SIZE x LENGTH: 8. 01" ¥ STeet
1o. of screen: [ ( ﬁcr?ao‘i ")

ﬂ -
— TvPE OF SAND PACK: ! Silica— Qoo

— ELEVATION/DEPTH BOTTOM OF SCREEN: /35
| ELEVATION/DEPTH BOTTOM OF SAND PACK: /387

BACKFILL MATERIAL BELOW SAND:
< 7‘&( 3 Mf}.“'i&n

[
L ELEVATION/DEPTH OF HOLE: /38




87/20/99 INL

ACAD: FORM_MWSU.dwg

MONITORING WELL SHEET
STICK-UP

Tetra Tech NUS, Inc.

werLL No.: SA-PE- IS ET
OVERBURDEN .

PROJECT BoIRD Calverde., LOCATION SecAfern Aves | DRILER Bvor Mevarts

PROJECT NO. <J- wEo¥ BORING _SA-P2-1SF DRILLING _
DATE BEGUN __ £ -4-io DATE COMPLETED &-#-i2 METHOD _£eoptobe J‘;Pr
FIELD GEOLOGIST _ Visce Sheelara DEVELOPMENT

GROUND ELEVATICN DATUM METHOD

/

4
ELEVATION/HEIGHT OF TOP OF SURFACE CASING: L 2.8

\

ELEVATION /HEIGHT OF TOP OF RISER PIPE: /

— TYPE OF SURFACE SEAL: fla.,\a___

Croot o serBee

1.D. OF SURFACE CASING: __ Meae.
TYPE OF SURFACE CASING ~~ Reone.

f
RISER PIPE LD.: " P <

S e e e R SR RNNNNNNNARAN

.\.ﬁ\.\_\h[\.\&.\.\]kl&.\bh\ S \?

TYPE OF RISER PIPE: Sehiovie. Yo PU-

£
- BOREHOLE DIAMETER: &3 .28 7

— TYPE OF BACKFILL: nghm\L / %idg“gcfg
e

— ELEVATION/DEPTH TOP OF SEAL: / 36
L7
— TYPE OF SEAL: 2% Beatos,de Ha/‘:plsj;
Fs
— DEPTH TOP OF SAND PACK: 39
J
— ELEVATION/DEPTH TOP OF SCREEN: / '_{i

- TYPE OF SCREEN: Schedofe *{o boe_ (omeabt)

SLOT SIZE x LENGTH: &.20 X & Fee:(—

i
1.D. OF SCREEN: J apel P}c— pactl
1

— TYPE OF SAND PACK: Jil 5;/:@ .Z‘Pdhf‘&

(4

L ELEVATION/DEPTH BOTTOM OF SCREEN: KA
/
| ELEVATION/DEPTH BOTTOM OF SAND PACK: s 46
BACKFE?; MATER .LL BELOW SAND: A2
T AT m.axlcna,l

’
8. | FELEVATION/DEPTH OF HOLE: ;Y6
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ACAD: FORM_MWSU.dwg

Tetra Tech NUS, Inc.

WELL NO.: SA-PE-(33T 1

OVERBURDEN

MONITORING WELL SHEET

STICK-UP

PROJECT M IRP Caleeriea

LOCATION Soufborn Mreq . | DRILER Eves Mersifis

PROJECT NO._<T2- B BORING ___ P2- 5822 DRILLING

DATE BEGUN__ &-8~/C DATE COMPLETED & -& /o | METHOD Geoprobe D PT—
FIELD GEOLOGIST Yinte Shickord DEVELOPMENT

GROUND ELEVATION DATUM METHOD

/

ELEVATION/HEIGHT OF TOP OF SURFACE CASING: /

v
ELEVATION/HEIGHT OF TOP OF RISER PIPE: [~2%

— TYPE OF SURFACE SEAL: (1 ,,_-E 4= g.,ﬁﬁc

N"Aﬂe:_.

A/Cae

I.D. OF SURFACE CASING:
TYPE OF SURFACE CASING:

RISER PIPE LD.: | ia
TYPE OF RISER T -

2 ek,
entea.

BOREHOLE DIAMETER:

TYPE OF BACKFILL:

S R e e A T S S S SR A A ARSI
e e e s s S NN NN &&\\\Xi

— ELEVATION/DEPTH TOP OF SEAL: [ 2€

— TYPE OF SEAL:

— DEPTH TOP OF SAND PACK: 2.5
ELEVATION/DEPTH TOP OF SCREEN: 133,

rererirerrrer it

L TYPE OF SCREEN: schedule Yo P prepeck
.
SLOT SIZE x LENGTH: &.21 7 X .5

1D. oF SCREEN: [ snely ?E?gg K

P
— TYPE OF SAND PACK: - [ Silica. Bvarfz

— ELEVATION/DEPTH BOTTOM OF SCREEN: /35
| ELEVATION/DEPTH BOTTOM OF SAND PACK: /38 °

BACKFILL MATERIAL BELOW SAND:

Batuss| Brmabion material

— ELEVATION/DEPTH OF HOLE:




WELL No.. SA-PZ- 55 1

OVERBURDEN
T MONITORING WELL SHEET

STICK-UP
Tetra Tech NUS, Inc.

07/20/99 INL

PROJECT NSTR P Colverton LOCATION $outBer Area | DRILER Evon fhraicfs
PROJECT NO. | kb 248 BORING Z-ISET DRILLING
DATE BEGUN ~ 4- 7-/o DATE COMPLETED £-F-rc _| METHOD Geoprabe. DI
FIELD GEOLOGIST __ Viige SbicKoid DEVELOPMENT
GROUND ELEVATION DATUM METHOD

6# ELEVATION /HEIGHT OF TOP OF SURFACE CASING: /

P
ELEVATION /HEIGHT OF TOP OF RISER PIPE: /~2.8

ACAD: FORM _MWSU.dwg

/ — TYPE OF SURFACE SEAL: X VA
gLy ""!‘&c.?("' "’D Surfae -
I.D. OF SURFACE CASING: . Neac

TYPE OF SURFACE CASING: Noae-

RISER PIPE LD.: P
TYPE OF RISER PIPE 55 :
BOREHOLE DIAMETER: 3.258"

TYPE OF BACKFILL: Cemerl /GM-IQ.L_,

e e e A A A N A A N SNN NN N NN

»
N
n’
e o e S S A A S RS AR AN XHE:\

ﬁmﬁa
.
| ELEVATION/DEPTH TOP OF SEAL: /36
2, .
— TYPE OF SEAL: D Bo i de Helep log
LI
N Fd
— DEPTH TOP OF SAND PACK: 39
r
ELEVATION/DEPTH TOP OF SCREEN: / i

_ TYPE OF SCREEN: Subedusle ’743 pre F"efac.z
SLOT SIZE x LeNGTH: £.01 " X &'
1.D. OF SCREEN: [ snell ( 'pn:{;,—,w,k )

& 5 '
-— TYPE OF SAND PACK: ([ Silica. ‘f’u&f\{z

T At A P, oy T e s o oy LT T A ML e T v ST T

AR SRR REERE RN

7
— ELEVATION/DEPTH BOTTOM OF SCREEN: / ¥é
| ELEVATION/DEPTH BOTTOM OF SAND PACK: kT
BACKFILL MATER]AL BELOW SAND:

rd
. ELEVATION/DEPTH OF HOLE: _L.ffé




wELL NO. SA-PZ -{59.T 7

QOVERBURDEN
N~ MONITORING WELL SHEET

STICK-UP
Tetra Tech NUS, Inc.

@7/20/99 INL

ACAD: FORM _MWSU.dwg

PROJECT NWIRP Colucrden  LOCATION $otforn Area | DRILER _Evirs Motarirs
PROJECT NO. AT2 ~k3EoK BORING _spy-fz-;89F 1 DRILLING
DATE BEGUN __£-2-(o DATE COMPLETED _ &-&-/© | METHOD Sezgprmbe. HPT
FIELD GEOLOGIST _ Viage Shicdcmrs DEVELOPMENT
GROUND ELEVATION DATUM METHOD
4 ELEVATION /HEIGHT OF TOP OF SURFACE CASING: /
y
ELEVATION/HEIGHT OF TOP OF RISER PIPE: /2.5
S~ TYPE OF SURFACE SEAL: Grost to Swrfocc
N/
9 %
% 1.D. OF SURFACE CASING: MNere
é g TYPE OF SURFACE CASING: Xone
7
b F RISER PIPE 1D.: [ 1ach,
g 2 TYPE OF RISER PIPE: Schedole ¥ PV
%
Y 7 p—
2 : BOREHOLE DIAMETER: 3 ek
‘. .
? 2 TYPE OF BACKFILL: Ceomgnt/ Barton fe
‘B’ ,
o — ELEVATION/DEPTH TOP OF SEAL: [ RS
J " "
L TYPE OF SEAL 78 Pandiade }féf.?b,j
'
— DEPTH TOP OF SAND PACK: 31
Fd
ELEVATION/DEPTH TOP OF SCREEN: / 33

- TYPE OF SCREEN:SZhodule Yo PYC Prepack
P F2

SLOT SIZE x LENGTH: &. 3 X 5

LD. OF SCREEN: [~ f’rcfadc

s -
e oF sanp packs ! Silica_ Bvoike

e e A A TR T R T AR DR n oD o T s ada Anhnh oo oo

Pyt

— ELEVATION /DEPTH BOTTOM OF SCREEN: /35
| ELEVATION/DEPTH BOTTOM OF SAND PACK: /38"

BACKFILL WATERIAL ?S.ow SAND:
Pobtol Brovatioy pmlrna]

5. |  EIEVATION/DEPTH OF HOLE: /38




97/20/99 INL

ACAD: FORM_MWSU.dwg

Tetra Tech NUS, Inc.

WELL No.: SA-PZE- 159

OVERBURDEN

MONITORING WELL SHEET

STICK-UP

PROJECT _Nuw>

PROJECT NO._cTre~Eow

DATE BEGUN

FIELD GEOLOGIST

GROUND ELEVATION

LOCATION Soutfern Ases | DRILER_Eve: Motarhs
BORING _ PZ~(59.1 DRILLING
&-Z—12 DATE COMPLETED &-% /0 __| METHOD Eopinbe. HPT
Viree  ShicXetd DEVELOPMENT
DATUM METHOD

/

ELEVATION /HEIGHT OF TOP OF SURFACE CASING: /

4
/e 2.5

ELEVATION/HEIGHT OF TOP OF RISER PIPE:

— TYPE OF SURFACE SEAL: &eteot to Sorkce.

e R T e e N e S e RN

T O  O HC  FH TH T CH M HR R R R R L T A R

PP EE e

P

1.D. OF SURFACE CASING: Noae
TYPE OF SURFACE CASING RS ne.
RISER PIPE LD.: [ thetn.

e S s N S

SIOUNNY {\_\\ T

TYPE OF RISER PIPE: Schedule 4o PV L

3 rach

— BOREMOLE DIAMETER:

| TYPE OF BACKFILL: Coment /Beaden le
@%u‘('

_ﬂ.-.-.o.-.-.-l-.-.-.-.-.-.-.m.-.-.-.v.n.-ﬁ;-.-.-.-.-.-.-.v. 53 BERRART BRERAREE

[ ELEVATION/DEPTH TOP OF SEAL: /36
j W
— TYPE OF SEAL: 7§ 6%"}&%11*:. Helep|oc
) )
_ DEPTH TOP OF SAND PACK: 39
F
ELEVATION/DEPTH TOP OF SCREEN: / Y

L TYPE OF SCREEN: {ehedsle Ho PVC Hepyck
'R
SLOT SIZE x LENGTH: &.01" X &

LD, OF SCREEN: [ 1acdy -Ph:—.})ﬁe.‘:

2 . :
- vpE oF sanD Pack: 21 Siliia Doocte

— ELEVATION/DEPTH BOTTOM OF SCREEN: L 46
| ELEVATION/DEPTH BOTTOM OF SAND PACK: s

BACKFILL MATERIAL BELOW SAND:
atur, e Material

b ELEVATION/DEPTH OF HOLE:




87/20/99 INL

ACAD: FORM _WMWSU.dwg

Tetra Tech NUS, Inc.

WELL NO.. SH-PZ-/6OT

OVERBURDEN

MONITORING WELL SHEET

STICK-UP

PROJECT NWIRP Calverden LOCATION Scothera 54»&;3_, DRILER _Fuy Merarkric

PROJECT NO. T - wEos  BORING _ PE-réoL DRILLING

DATE BEGUN ~_&-5-/c DATE COMPLETED Z-% - Jo | METHOD Ceoprabe. BT
FIELD GEOLOGIST Vimce Shickel A DEVELOPMENT

GROUND ELEVATION DATUM METHOD

/

ELEVATION/HEIGHT OF TOP OF SURFACE CASING: /

¢
ELEVATION/HEIGHT OF TOP OF RISER PIPE: fr2.8

| TYPE OF SURFACE SEAL Gowut 1o Sortece

Attt uustsnnibaasiaaing

~

I.D. OF SURFACE CASING: Noae
TYPE OF SURFACE CASING: None.
RISER PIPE L.D.: A

TYPE OF RISER PIPE: Schedole @0 FVe.

BOREHOLE DIAMETER: . 3 sneki

e ey o B SR SR AN S S,

TYPE OF BACKFILL: Cemar"/ Bemim‘ﬁ/
Erpet

¢

— ELEVATION/DEPTH TOP OF SEAL: /35

. TVPE OF SEAL T Bertiin fe fé/eﬁ.iﬁ_w

e e e o e s M T e e e et e T T T T AR A

PPyttt

/

-— DEPTH TOP OF SAND PACK: 38.5
Vi
ELEVATION/DEPTH TOP OF SCREEN: /4

— TYPE OF SCREEN:

s ]
SLOT SIZE x LENGTH: 8.8 X 5

1.D. oF SCREEN: | imehe  (pre {“‘I‘/)
t ,

#, e -
- vPE OF SAND PACK: 2 Sibrcs Puerte

7

ELEVATION/DEPTH BOTTOM OF SCREEN: ; 6
f
| ELEVATION/DEPTH BOTTOM OF SAND PACK: / 4&

BACKFILL MATERIA| BELOW SAND:

Lotoral Sracafron maforval

¢
e FI EVATION /DEPTH OF HCLE: / ‘Zé




©7/20/99 INL

ACAD: FORM _MWSU.dwg

Tetra Tech NUS, Inc.

WELL NO.:.$SA-PZ-/ecI i

OVERBURDEN

MONITORING WELL SHEET

STICK-UP

PROJECT NWwiRP Colpecfon LOCATION Seoctbom Hrea

PROJECT NO.__ &7 - WwEe¥

DATE BEGUN

FIELD GEOLOGIST
GROUND ELEVATION

DRILLER _Evia, Meterlrs

BORING PE- /=T 2 DRILLING
£ -7 -1c DATE COMPLETED _ & -#~j | METHOD C=cprabe YT
Vince Shicksch DEVELOPMENT
DATUM METHOD

/

ELEVATION/HEIGHT OF TOP OF SURFACE CASING: /

51-2,0,

ELEVATION/HEIGHT OF TOP OF RISER PIPE:

— TYPE OF SURFACE SEAL: Grnof s Sa.f‘Bc.:'_,

e e e e e e AR NN W NN AN ANNANYN

e o e ey o i e L T s v B T T L IR T

SRR ERR AR

Neac

Nene

1.D. OF SURFACE CASING:
TYPE OF SURFACE CASING:

RISER PIPE LD.: ! ihcl

SO \.T\. AR RS j

IR, T

TYPE OF RISER PIPE: Sehedife 4o Eyﬁg
_3 ﬁaaL

— BOREHOLE DIAMETER:

L vPE OF BACKFILL: Cement/ B*-'—n‘{‘ef.\a‘[‘u
e
Fd
e ELEVA'EION/DEPTH TOP OF SEAL: /<5
. YPE OF SEAL: % Bq‘lbna“t hlb[f_p/gc
f
— DEPTH TOP OF SAND PACK: 3L
ELEVATION /DEPTH TOP OF SCREEN: /33"
__ TYPE OF SCREEN: Schedule #e PVc pnpaJ'
SLOT SIZE x LENGTH: 8.04 X S~
1.D. OF SCREEN: { Fnedi (Wﬁk‘—aiﬂ
T 1
@,y '
— TvPE OF SAND PACK: / Silica_ @ger{z,
7/
— ELEVATION /DEPTH BOTTOM OF SCREEN: /38
7/
| ELEVATION/DEPTH BOTTOM OF SAND PACK: /35

BACK!;# P)TE TAL BE OW SAND:
fa

- ELEVATION/DEFTH OF HOLE:




87/28/99 INL

ACAD: FORM_MWSU.dwg

Tetra Tech NUS, Inc.

WELL NO.: 3A-PZ-fof T8

A

OVERBURDEN Ny =
MONITORING WELL SHEET SH-Fz-161L

STICK-UP

PROJECT 0wt RP Colperden

PROJECT NO.__cTT ~

[ ] ley BO

DATE BEGUN &-jo-to DA

FIELD GEOLOGIST

LOCATION Sevthern Ases | DRILER Eyay Mosoitue

RING PZ-1EL T DRILLING
TE COMPLETED &~)p-{O METHOD Godrmbe. NPT

Vince Shidletn DEVELOPMENT

GROUND ELEVATION

DA

TUM METHOD

/

ELEVATION/HEIGHT OF TOP OF SURFACE CASING: /

/
ELEVATION /HEIGHT OF TOP OF RISER PIPE: [~2.5

L TYPE OF SURFACE SEAL:Gred o sochice

P

1.D. OF SURFACE CASING: Nese.
TYPE OF SURFACE CASING:  Aone

RISER PIPE LD.: A,

TYPE OF RISER T bhedole_ #5 PVL

BOREHOLE DIAMETER: __ .3 iach,

TYPE OF BACKFILL: Cement/ Berten e

N e e e SRR

N o S A N N NI S A SN AN N N NN NS NN AN

G T ¥y P P an Ao B hab nh dodod ol habahanoorod

LIEErreErrrrirrenrgil

é}bo‘f‘
é ra
— ELEVATION/DEPTH TOP OF SEAL: /3
3 ” i N
— TYPE OF SEAL 5 Beatansde. héalczf:/ﬁ-,
. Ve
— DEPTH TOP OF SAND PACK: 39
i
ELEVATION/DEPTH TOP OF SCREEN: /i

— TYPE OF SCREEN: Schedele ‘fa Pve DNDc«pl(
SLOT SIZE x LENGTH: & ot X 5

10, OF SCREEN: [ 1ach [:Q m'ogaks

~

#* .
— TvPE OF SAND PACK: | Silica Qoaﬂ(—z

.
— ELEVATION/DEPTH BOTTOM OF SCREEN: / 4&

r
| ELEVATION/DEPTH BOTTOM OF SAND PACK: / Y46

BACKFILL MATERIAL BELOW S ND
Te,-f srmdTren MJ+=__I:}_¢[

/7
| ELEVATION/DEPTH OF HOLE: [ 96




‘”?"- ;—”ﬁ*&&vm -

| Tetra Tech NUS, Inc. MONITORING WELL DEVELOPMENT RECORD Page 1 of {
well: _PZ- V221 Depth to Bottom (ft.): __4the? Responsible Personnel: Jacob Birkett
Site: On site  Southem fren Static Water Level Before (ft.): ‘372 Drilling Co.: _ =ebins
Date Installed: Static Water Level After (ft.): _ 433 Project Name: Calverfen
Date Developed: “F-I-tO Screen Length (ft.): _S Project Number: _\\Go2045
Dev. Method: Cheele walve Specific Capacity:
Pump Type: Casing ID (in.): i
Time Estimated | Cumulative | Water Level Temperature | pH Specific Turbidity (NTU)
Sediment Water Readings (Degrees C) Conductance Remarks
Thickness Volume | (Ft. below TOC) (Units mSfem ) (odor, color, efc.)
(Ft.) (Gal.)
Wb 4353
Was 2.5 1582 |623] 0490 | Ovkfrase
W20 5 (2.6 |C4l]| Oaed 15 F
133 15 1334 |£338] O a4 244
125 O 1202635 O.19° SR
WBF 2.5 13.55 635 017 412
40 B 12,921 625 0 200 U]




Tetra Tech NUS, Inc. MONITORING WELL DEVELOPMENT RECORD Page | of |
well: _ SA-Pz-14aTH Depth to Bottom (ft.): TH NS Responsible Personnel: Jacob Birksit
Site: Onsade  Southern Are~ Static Water Level Before (ft.): A% Drilling Co.: Zebrm
Date Installed: Static Water Level After (fl.): Project Name: Calverken
Date Developed:, & #-1-1O Screen Length (ft.): © Project Number: | 2G02oHS
Dev. Method: _Coheelg walve Specific Capacity:
Pump Type: Casing ID (in.): __1
Time Estimated | Cumulative | Water Level | Temperature } pH Specific Turbidity (NTU)
Sediment Water Readings {Degrees C) Conductance Remarks
Thickness | Volume | (Ft. below TOC) (Units tn/em) (odor, color, etc.)
(Ft.) (Gal.)
10 QAT
202 2.5 (457 [0.45] OO | odFruse | Lishi brows
1205 5 Hoa | edd 0425 | DI -
210 1.5 1424 | 645 oiz4 2
T 1O V3.5 630 O\Bo Gel
Nz 125 12,0} | 35| .30 Be
[N 15 QA 1242 3] o\e] AT~




| Tetra Teoh NUS, 1o MONITORING WELL DEVELOPMENT RECORD page | _of _|

Well: A-PZ- 15T Depth to Bottom (ft.): H.2l Responsible Personnel: Jacob Birkett C/WJG 12'!}31
Site:  NWIRP = Cadntmton, (55D Static Water Level Before (ft.): _5-14 Drilting Co.: ___Z&broy,
Date Installed: Static Water Level After (ft.); _5.20 Project Name: Cakvtrdon ;
Date Developed: _ #/&/1o Screen Length (it.): Project Number: [ -oetis / Qlb5S
Dev. Method: Specific Capacity:
Pump Type: ___Llede Vafve, Casing ID (in.): J * Qo = Ovf of- ﬁ-o\/\%,g_,
Time Estimated | Cumulative | Water Level | Temperature | pH Specific Turbidity (NTU)
Sediment Water Readings {Degrees C) Conductajece Remarks
Thickness { Volume | {Ft. below TOC) (Units W& ftm ) {odor, color, etc.)
(Ft.) (Gal.)

lo %0 0 514 a—n S — N

10 3y 2.5 —_ -0 543 | 0499 00A.

34, 5 - lul |53 | 0476 5,430 +

10 4 7.5 —n 14.92 575 | 0.i90 S b+

o4 o —~ Ho, |59 | 0.iko 3,203+

Jp H4 12.5 - .02 533 | 9155 3,275+

j05 15 — 4.0 L34 | 0452 2,544 +

los5 135 — 3.9 53 | 015> l,%50

&g oD — 3.4y 531 | 8152 ) 5ol

o 2.5 — 1242 54% | 0154 2,204 +=

llo% 25 — 5.0 |34 5.ab | 0.5 360




= | Tetra Tech NUS, Inc.

MONITORING WELL DEVELOPMENT RECORD

Page ,,'_ of [

Well: %?"3” 15174 Depth to Bottom (ft.): HQHD Responsible Personnel: Jacob Birkett u"ﬁﬁ FE" (A
Site: _ NWIP~ Coluwer A (w6kSBtatic Water Level Before (ft.): S.4# __ Drilling Co.: o,
Date Instalied: Static Water Level After (ft.): __ 3.5 Project Name: Cayerder
Date Developed: _ #/u/i0 Screen Length (ft.): __ S Project Number: i3 6eq.45 [oib%
Dev. Method: Specific Capacity: !
Pump Type: ___ (e Ve, Casing ID (in.): I
Time Estimated | Cumulative | Water Level { Temperature | pH Specific Turbidity (NTU)
Sediment Water Readings (Degrees C) Conductance Remarks
Thickness Volume | (Fi. below TOC) {Units Mé[uv\) (odor, color, etc.)
(Ft.} {Gal.)
[EL) 0 G — — = —
i) 25 2.5 —_ 1631 bok | 0454 12,56% 4
34 5 — .24 | 6.do | 0.150 by 094+
144 1.5 —~ H45 568 | 0146 Hpt Cofd by, a Flihe Cpmp:n%_ erq
Ji 20 10 — 4.2 b4 O«H“?- 26D f)aﬂ'\n.hn Foll Siran ﬁ«’/‘%%l/\
55 2.5 — 145 |53 | 0.4 234 i
Y 15 5.80 oz 533 | bHs R

£+

")



= | Tetra Tech NUS, Inc.

wei: SA-PZ ~15aT 4

MONITORING WELL DEVELOPMENT RECORD J

HQ. 4 Responsible Personnel: Jacob Birkett C'\'\Tis' e

Depth to Bottom (ft.}:

Page

il

Site: _ NWIRP _Calvarbon ~54 Static Water Level Before (ft.): 2% Drilling Co.: ___ ZRbfew

Date Installed: Static Water Level After (ft.): é.@ b Project Name: A ,

Date Developed: _ Z/6/t= Screen Length {ft.): Project Number: HAC02045 !/oiés'ﬁ

Dev. Method: ___ Specific Capacity:

Pump Type: __ Chet  yudw Casing ID (in.):

Time Estimated | Cumulative | Water Level |} Temperature | pH Specific Turbidity (NTU)
Sediment Water Readings (Degrees C) Conductapce Remarks
Thickness | Volume | (Ft. below TOC) (Units 23/tn) (odor, color, etc.)
(FL.) (Gal.)

ja%d 2.5 e 19.49 5.9h a164 2 0F% +

1432 5 — b 2o 5.4) 0.5 2,01% +

ek 74 — 5.5 506 1002z 25,

125) 10 -~ 5.1 b | 0.5l 215

12.54 13.5 — 531|562 | D.20 Ks

1L 15 .2 .94 s.6f | 9.2 12




Tetra Tech NUS, Inc. MONITORING WELL DEVELOPMENT RECORD Page_’_of

wel: SA-PZ — 15314 Depth to Bottom (ft.): Ha- %0 Responsible Personnel: Jacob Birkett Cheis J’_U'c‘a‘i-\
Site:  WWiRP = Culvarton = %A Static Water Level Before (ft.): _¥-3% _ Drilling Co.: o

Date Installed: ___0n 5 Static Water Level After (it.); _ F~37% _Project Name: ___ Caflvardw

Date Developed: _ #/4/ io Screen Length (ft.): _ 5 Project Number: JAC0cs  [ai 55

Dev, Method: Specific Capacity: ’

Pump Type: ___Chada Valu® Casing [D (in.):

Time Estimated | Cumulative | Water Level Temperature | pH Specific Turbidity (NTU)
Sediment Water Readings (Degrees C} Conduc é /1 Remarks
Thickness Volume | (Ft. below TOC) (Unitsfr-Yow {odor, color, etc.)
(Ft.) (Gal.)
H 0 0 +34, — - — —
RY 2.5 — % A 5.4 0145 oo very, o
IS 5 —_— 5.3 b-04 0.ill B,F41 ’
14 3 F.5 — H.5F 5% oo 2,556t
14 34 o — i4Fx  |5.6% | [.hS 1,44
14 42 2.5 — .03 Sp | 0.0 435

14 ¢ 15 F3F |4.32 5.4 | 0.0y Hoo




MONITORING WELL DEVELOPMENT RECORD PageL of \

= | Tetra Tech NUS, Inc.

Well: ‘SA - PE" i Depth to Bottom (ft.): "‘[‘6.0(, Responsible Personnel: Jacob Birkett C‘N‘d‘é Fér&,ﬁ

Site:  NWIRP - Cadusrtsn ~94  Static Water Level Before (ft.): 44 Drilling Co.: Zoboon

Date Installed: Do Gl Static Water Level After {it.); __ -4 Project Name: Cafbwerben ;

Date Developed: __#/b/1v Screen Length (it.): .S Project Number; __ U2Godoys /oibs

Dev. Method: Specific Capacity: !

Pump Type: __ Ohgdn Valve Casing ID (in.): |

Time Estimated | Cumulative | Water Level | Temperature | pH Specific Turbidity {(NTU)
Sediment Water Readings (Degrees C) Conductapce Remarks
Thickness Volume | (Ft. below TOC) (Units_”j[m) {odor, color, etc.)
(Ft.) (Gal.)

i‘:s ao D L]‘qa\ — T— s ———

15 Ab .5 — N300 1551 | 0.3 hats

1534 5 — 15,43 55% g-ilb 47O

lsyz 7.5 —_— 1H.54 5. 4] 0.0 535

15t Jo ~ 1548 534 | 03 250

15 Gl .5 ~— JH-55 53F | 8010 263

11554 I5 H.4) 250 53% Do A2




MONITORING WELL DEVELOPMENT RECORD PageJ_of l

el

| Tetra Tech NUS, Inc.

well. SA-F2- 5T Responsible Personnel: Jacob Birkett Cneis Fordin

Depth to Bottom {ft.}:

site: MR~ Lafurrdon =S4 Static Water Level Before (ft.): “4.34 __ Drilling Co.: Bbro.
Date Installed: On Give Static Water Level After (ft.): _5.91 Project Name: Cafuwrrdo~ 4
Date Developed: Fofto Screen Length (ft.): Project Number: HA GoRe4s / ol6%

Dev. Method: Specific Capacity:
Pump Type: __ LWt valwl Casing ID (in.): ! Y oz OoF of @M%
Time Estimated | Cumulative | Water Level | Temperaiure | pH Specific Turbidity (NTU)
Sediment Water Readings {Degrees C) Conductance Remarks
Thickness | Volume | (Ft. below TOC} (Units n§f em) {odor, color, etc.)
(Ft.) (Gal.)
[T 0 4.3 — — | _— S
b3 R.5 — [b-F0 b | 0.13% Do,
16b%% g — gy 1573 | 003 10,455+
[b Ho +.5 — .94 Fonh | D45 R T s
b3 I0 — ig (561 | b [Ni2Y
b4, 1.5 - 14.04 S0 [ p.iln lLo#%
1h 5y 15 — |H.0% SHF | 0.4 FbH
J6 52 135 — ot [5Hb | DD H5q
55 20 — 53F | 3k |54 | pill 644




= | Tetra Tech NUS, Inc. MONITORING WELL DEVELOPMENT RECORD Page { _of ‘

Well: 6/31*??2" ISLT Depth to Bottom (ft.): Hg» IQ Responsible Personnel: Jacob Birkett Ch'b Ef))k
site: __Mwiief~ Caluwordun =S4  Static Water Leve! Before (ft.): _b.il___ Drilling Co.: Febeo
Date Installed: On St Static Water Level After (ft.): b.it Project Name: Cduesdon 4
Date Developed: lo Screen Length (ft.): __ & Project Number: I Lo AgHS /0ies5
Dev. Method: Specific Capacity:
Pump Type: __ Gazohh Valw, Casing ID {in.): { Toor = OuF of= Qm%
Time Estimated | Cumulative | Water Level § Temperature | pH Specific Turbidity (NTU)
Sediment Water Readings (Degrees C) Conductance Remarks
Thickness Volume _ | (Ft. below TOC) (Unitsﬂ_‘l’sz) (odor, color, etc.)
(Ft.) (Gal.)
1715 . b1 — — — —
1723 2.5 — 1%-06 1403 | 0.4 DOR.
F A+ 5 — 5.2 |53+ D.ivg Hyi4) 4
7 3 74 — 14,54 55) | {.ivs 2,504+
1# 34 B — 4.py |z | 0o 1,336
735+ 1&-5 — 4373 LA | .10 93
HEAGD, I —_— 4.4z Shd | 0.099 55
I+ 43 [#-5 — zo  |5av | 0-100 344
24 20 b.il iz [5.4a | piol 470




@ Tetra Tech NUS, Inc.

MONITORING WELL DEVELOPMENT RECORD Page L of |
Well: $A-PZ-1577 Depth to Bottom ({ft.): L"b’; ]\ Responsible Personnel: Jacob Birkett
Site: Onasite Southern Area Static Water Level Before (ft.): 4.&1  Drilling Co.: _Z2ebra
Date Installed: Static Water Level After (ft.): Project Name: NWIEE Caluerdun
Date Developed: &-30- (@ Screen Length (ft.): _ 5~ Project Number: {2 GoleSS
Dev. Method: Check value Specific Capacity:
Pump Type: Casing ID {in.): i
Time Estimated | Cumulative | Water Level Temperature | pH Specific Turbidity (NTU)
Sediment Water Readings {Degrees C) Conductance Remarks
Thickness Volume (Ft. below TOQC) (Units _uSfem) {odor, color, etc.)
(Ft.) (Gal.)
1554 H. 6\
{155 F o It 15.23 G?(o &8 o\./’{‘o‘cfmjc L)rawfl
1559 £ L. [42Y] 649 ©.12.5 x F4
L 6Ok ) 13.30| 593 C.ix \ QR | Jight brocen
{64 1o 322594 ©I133 R
(LN (L5 13.65] 595 ©.13] 984
AL (5 3R] 586 C.\5 | 402
20 7.5 L. 65 12,02 (5,34 O125 He= I.‘jg;b brow,




'H;l Tetra Tech NUS, Ine.  MONITORING WELL DEVELOPMENT RECORD Page _L of |

Well: PZ- ]5?13_ Depth to Bottom (ft.): = 2 L‘D-L@* Responsible Personnel: Jacob Birkett CL\I??}W‘ m}&.
Site: NIRP — Calverton ~A Static Water Level Before (ft.); _1-%4  Drilling Co.: _Zebra
Date Installed: On ile Static Water Level After (ft.): _ .4} Project Name: Ce\vevton
Date Developed: (-3