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SECTION 1

Declaration

1.1 Site Names and Location

Cleanup sites at Naval Station Norfolk (NSN), Norfolk, Virginia (identification number
VA6170061463) addressed in this Record of Decision (ROD) include:

Site 1: Camp Allen Landfill (Operable Unit (OU) 01)

Site 3: Q-Area Drum Storage Yard (OU 03)

Site 18: Former Naval Magazine Waste Storage Area (OU 14)
Site 20: Building LP-20 (OU 04)

This ROD is issued jointly by the United States Department of the Navy (Navy) and the
United States Environmental Protection Agency (USEPA) under a Federal Facilities
Agreement (FFA) pursuant to the Comprehensive Environmental Response, Compensation,
and Liability Act of 1980 (CERCLA) as amended by the Superfund Amendments and
Reauthorization Act of 1986 (SARA), and the National Oil and Hazardous Substances
Pollution Contingency Plan (NCP).

1.2 Statement of Basis and Purpose

This ROD documents the Selected Remedy for Site 18 at NSN, in Norfolk, Virginia. This
ROD also affirms the remedy selections for Sites 1, 3, and 20 which were originally made by
the Navy in Decision Documents (DDs) issued prior to NSN’s listing on the National
Priorities List (NPL). These DDs were issued pursuant to Navy’s authority and obligations
under the CERCLA, the NCP, and Executive Order 12580.

This ROD summarizes the work completed under the DDs for Sites 1, 3, and 20, documents
changes in the cleanup goals for certain contaminants with respect to groundwater for Sites
3 and 20, and reflects recodifications made to the statutory citations for certain
Commonwealth of Virginia statutory and regulatory programs. Except as discussed in
Section 2.1.5 (Documentation of Significant Changes), the discussion of the DDs for Sites 1,
3, and 20 (including the changes to certain cleanup levels), and the Selected Remedy for Site
18, is consistent with the discussion of these sites that was set forth in the Proposed Plan that
was issued for public review and comment between June 18, 2010 and July 18, 2010
(Proposed Plan).

The determinations in this ROD have been made in accordance with CERCLA, as amended
by SARA, and, to the extent practicable, the NCP. These decisions are based on information
in the Administrative Record file for the site. Information not specifically summarized in
this ROD or its references but contained in the Administrative Record, has been considered
and is relevant to the changes in cleanup levels at Sites 3 and 20, and to the selection of the
remedy for Site 18. Thus, the ROD is based upon and relies upon the entire Administrative
Record file in making the decisions documented herein.

ES071910101503VBO 11
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By way of background, as a result of the NPL listing and pursuant to CERCLA, the USEPA
Region 3, the Virginia Department of Environmental Quality (VDEQ), and the Navy entered
into a FFA for NSN in February 1999. The primary purpose of the FFA was to ensure that
the environmental impacts associated with past and present activities at NSN are
thoroughly investigated and that the appropriate remedial action is taken as necessary to
protect the public health, welfare, and the environment. The Installation Restoration
Program (IRP) is responsible for ensuring that appropriate CERCLA response alternatives
are developed and implemented as necessary to protect public health, welfare, and the
environment. No CERCLA enforcement activities have been recorded at Sites 1, 3, 18, or 20
outside of the work undertaken pursuant to the FFA.

The Navy is the lead agency and provides funding for site remediation at NSN. In this ROD
EPA affirms the remedy selections presented in Navy’s DDs for Sites 1, 3, and 20. Under the
FFA and in accordance with Section 121(a) of CERCLA, USEPA Region 3 and the Navy,
with the concurrence of VDEQ, jointly issue the Selected Remedy for Site 18 and changes
modifying the cleanup levels for the DDs for Sites 3 and 20.

1.3 Assessment of the Site

The DD response actions for Sites 1, 3, and 20 have been in place and operational since 1998.
The ongoing DD response actions for these sites (with the changes to cleanup levels
documented herein) and the response action selected in this ROD for Site 18 are necessary to
protect public health, welfare, and/or the environment from actual or threatened releases of
contaminants that may present an imminent and substantial endangerment to public health
or welfare.

If current or reasonably anticipated future land use is modified, additional evaluation
would be required to ensure that potential risks are mitigated or addressed as part of the
change; in this event the Navy would undertake the necessary actions to ensure continued
protection of human health and the environment.

1.4 Description of the Selected Remedies

This section describes the remedies selected in the prior DDs for Sites 1, 3, and 20, as well as
the selected remedy for Site 18, as documented by this ROD.

1.4.1 Decision Document Remedy Sites (1, 3, and 20)

The primary contaminants at Site 1 are chlorinated volatile organic compounds (VOCs) in
groundwater. The selected remedy in the DD for Site 1 (Appendix A), Camp Allen Landfill
(CALF), consisted of in situ treatment of soil and shallow groundwater using dual-phase
vapor extraction (DPVE) in Area A; extraction and treatment of the water table and
Yorktown aquifers groundwater in Areas A and B; and groundwater monitoring and
institutional controls (ICs) (Baker, 1995).

The selected remedy in the DD for Site 3 (Appendix B), Q-Area Drum Storage Yard
QADSY), consisted of remediation of the groundwater using air sparging/soil vapor
extraction (AS/SVE) to reduce concentrations of VOCs and groundwater monitoring (ESE,
1996). This ROD documents changing the groundwater cleanup goals for Site 3 from the
original, risk-based cleanup goals in the DD (which had been based upon the most likely

1.2 ES071910101503VBO



SECTION 1 — DECLARATION

exposure scenarios) to the federal Maximum Contaminant Levels (MCLs), where the MCL is
more stringent.

The selected remedy in the DD for Site 20 (Appendix C), Building LP-20, included treatment
of the groundwater to reduce concentrations of VOCs using AS/SVE, groundwater
monitoring, and ICs (Baker, 1996a). This ROD documents the changing of groundwater
cleanup goals for Site 20 from the original, risk-based clean up goals in the DD (which had
been based upon the most likely exposure scenarios) to the more-stringent federal MCLs.

1.4.2 Selected Remedy Site

The selected remedy for Site 18, Former Naval Magazine Waste Storage Area, is continued
enhanced bioremediation with groundwater monitoring to reduce concentrations of
chlorinated VOCs and achieve the Remedial Action Objectives (RAOs) and Land Use
Controls (LUCs) to restrict site use to prevent exposure to unacceptable risks in
groundwater in the interim.

1.5 Statutory Determinations

In accordance with the NCP, each Selected Remedy for Sites 1, 3, 18, and 20 meets the
statutory determinations. The Selected Remedies are protective of human health and the
environment, cost-effective, and utilize permanent solutions to the maximum extent
practicable. Because these remedies result in pollutants or contaminants remaining onsite in
soil and groundwater above levels that allow for unlimited use and unrestricted exposure,
statutory CERCLA Five-Year Reviews will be conducted (or continue to be conducted) to
ensure that the remedies are protective of human health and the environment.

1.6 Data Certification Checklist

The following information is included in the Decision Summary section of this ROD.
Additional information can be found in the Administrative Record files for each of these
sites.

e Current and reasonably anticipated future land use assumptions (Section 2.7)

e Risks related to the contaminants of concern (COCs), their respective concentrations,
and cleanup levels (Section 2.8)

e How source materials constituting principal threats will be addressed (Section 2.12)

e Estimated capital costs, annual operation and maintenance (O&M), and total present-
worth costs, discount rate, and the number of years over which the remedy cost estimate
is projected for Site 18 (Section 2.10 and Table 2-3)

e Key factors that led to selecting the remedy for Site 18 (Section 2.13)

e DPotential land and groundwater use that will be appropriate for the site as a result of the
Selected Remedy for Site 18 (Section 2.13)

ES071910101503VBO 1-3
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1.7 Authorizing Signatures

USEPA and VDEQ affirm the Navy’s adoption of the DD remedies (Sites 1, 3, and 20). In
addition, the Navy and USEPA select this remedy for Site 18 with the concurrence of VDEQ.

Concur and recommend for immediate implementation:

/\(y(/{.»\\/\/\f Clizno

Captain Kelly M\}gxhnson Date
Commanding Officer

Naval Station Norfolk

By direction of the Commander

Navy Region Mid-Atlantic

/@ngf@\ %é /o

Ronadd J. Borsellino, Director Date
HaZArdous Site Cleanup Division
USEPA Region 3
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SECTION 2

Decision Summary

2.1 Site Name, Location, and Description

NSN encompasses 4,631 acres of land in the northwest corner of Norfolk, Virginia, adjacent
to the Elizabeth River and Willoughby Bay near the mouth of the Chesapeake Bay

(Figure 2-1). NSN operates in various capacities to provide support to vessels, aircraft, and
other activities. NSN houses many tenants, each performing different operations involving
the servicing and maintenance of vessels and aircraft. NSN is also used for recreational,
commercial, and residential purposes. Land development surrounding the base is
residential, commercial, and industrial.

2.1.1 Decision Document Remedy Sites
Site 1—Camp Allen Landfill

Site 1—CALF includes two distinct areas: Area A, the 45-acre landfill, and Area B, the 2-acre
fire disposal area (Figures 2-2 and 2-3). The Area A landfill, which operated from the mid-
1940s until approximately 1974, was used for the disposal of metal plating and parts
cleaning sludge, paint-stripping residue, various chlorinated organic solvents, overage
chemicals, pesticides, asbestos, incinerator ash, fly and bottom ash from the Base power
plant, and miscellaneous debris. Wastes from a fire at Site 22— Camp Allen Salvage Yard
(CASY), including drums containing various chemicals, were buried in trenches at Area B in
1971.

Contamination from prior disposal practices at CALF affected the surface and subsurface
soil, sediment, surface water, and groundwater. The primary contaminants found in these
media at the site are volatile organic compounds (VOCs). Areas of inorganic contamination
of surface water and sediments in the surrounding drainage ditches and in the onsite pond
also were detected. As detailed below, groundwater contamination was found in both the
water-table aquifer and the deeper Yorktown Aquifer in Areas A and B. The presence of
contamination in the Yorktown Aquifer is thought to be due to the breach of a confining
layer between the two aquifers beneath much of the CALF area.

Currently, the Base brig facility and a heliport are located over a portion of the Area A
landfill. The brig facility is being relocated to another facility, and future plans call for the
demolition of the existing building. Area B was originally an unused, fenced area. Now,
Area B has been covered with asphalt and currently serves as a parking lot supporting
adjacent recreational fields. Area A is soil-covered and vegetated to minimize surface
erosion to adjacent tidal drainage ditches that convey stormwater runoff to Willoughby Bay.

A Non-Time Critical Removal Action (NTCRA) to remove the primary source areas of
contamination at Area B was initiated in May 1994 and completed in January 1995. A
Remedjial Investigation (RI)/Feasibility Study (FS) was completed in 1994 (Baker, 1994). In
July 1995, a DD for both Areas A and B was signed, which required localized treatment of
groundwater and soil using vacuum extraction, and implementation of ICs (Baker, 1995).

ES071910101503VBO 21
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Because of the close proximity of Site 22 to Site 1, groundwater beneath the sites underlying
Areas A and B, as well as the Site 22 (CASY) (which is located between Areas A and B) is
being managed and addressed as a single unit. The groundwater hydrogeology for all the
sites addressed in this ROD is discussed in more detail in Section 2.6.

The groundwater extraction and treatment system, which began continuous operation in
November 1998, consists of a pump-and-treat system installed in Area A (for deep
Yorktown groundwater in the western part of the area and for the water table groundwater
in the northern part of the area) and in Area B (for both water table and Yorktown
groundwater). At the same time, a DPVE system was completed and began operation in
May 1998 to address a soil hot spot in Area A. In 2008, the DPVE system was turned off (but
maintained in an operable condition). Currently, cleanup levels (MCLs) are being met in the
groundwater outside of the waste material, and groundwater monitoring is being
conducted to verify that cleanup goals are being met and contaminants are not migrating as
result of the shutdown of the system. The LTM program for Site 1 is documented in an
annual LTM report that prepared by the Navy that is reviewed by EPA and DEQ. The DPVE
will be restarted if necessary.

Long-term monitoring (LTM) and remedial process optimization for Site 1 to determine the
effectiveness of the DD remedy has been conducted annually since 1999, including the
DPVE system. A Remedial Design (RD) to implement institutional controls (ICs)/ land use
controls (LUCs) was finalized in 2007 and revised in 2008. The LUCs are currently being
implemented at the site. In addition to LTM, the DD remedy has been evaluated as part of
the Five-Year Review process in 2003 and 2008.

Site 3—Q-Area Drum Storage Yard

Site 3—QADSY (Figure 2-4) was previously a compound that occupied approximately

5 acres in the northwest corner of the NSN near the carrier piers. This area of the NSN was
created by dredging operations in the early 1950s. QADSY was an open earthen yard that
was used from the 1950s until the late 1980s to store tens of thousands of drums. Most of the
drums contained new petroleum products, various chlorinated organic solvents, paint
thinners, and pesticides. Previous investigations showed dark stains on the soil and oil-
saturated soil throughout the storage yard, indicating past spills. The northern portion of the
yard, which was used to store leaking or damaged drums and hazardous materials, was
particularly stained. These drums have been removed, and the site is not currently used.

In 1986, Navy fire inspectors expressed concern with the oil-saturated soils at the northern
end of the storage area (previously used to store damaged or leaking drums). On the basis
of a potential fire hazard, in 1987 the top 6 inches of soil was excavated from an area of 4,240
square yards (yd?) (totaling approximately 750 cubic yards [yd?] of soil removed) in the
northern section and disposed offsite. Following the removal action, this area of the storage
yard was paved.

Previous investigation for this site revealed that outside of the area where the 1987 removal
action was conducted, the soil was contaminated with total petroleum hydrocarbons (TPH),
VOCs, and pesticides. In addition, VOC contamination was found in the groundwater
beneath the site and outside the storage yard boundary. The shallow groundwater beneath
the hazardous materials area and the northern portion of the petroleum products area was
impacted the most. Low concentrations of VOCs were also identified in the deep monitoring
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SECTION 2 — DECISION SUMMARY

wells at Site 3. This was determined to potentially be due to the lack of a confining layer
between the water table aquifer and underlying Yorktown aquifer in this area. The general
extent of the groundwater plume, which affected approximately 29 acres beneath the fleet
parking area west of the storage yard, was defined with monitoring well and direct-push
groundwater sampling. As a result of the delineation, QADSY was subdivided into Area of
Concern (AOC) 1 and AOC 2 to reflect the two distinct plumes of high concentrations of
VOCs.

A DD for Site 3 that called for remediation of groundwater using AS/SVE was signed in
November 1996 (ESE, 1996b). The two AOCs (AOC 1 and AOC 2) were addressed at the site.
The AS/SVE system installed for AOC 1 consisted of 30 AS wells and 14 SVE wells, and the
system installed for AOC 2 consisted of 20 AS wells and 10 SVE wells. The remediation
systems for both AOCs began operation in August 1998. Semiannual LTM and remedial
process optimization for Site 3 to evaluate the effectiveness of the DD remedy has been
undertaken since 1999. Because groundwater cleanup goals selected in the DD were being
achieved in AOC 1, the system was shut down while groundwater monitoring continues.
The system at AOC 2 continues to operate. The systems have reduced groundwater
contaminant concentrations; only one monitoring well at AOC 1 and three monitoring wells
at AOC 2 continue to show exceedances of the risk-based clean up goals documented by the
DD.

A LUC RD for Site 3 was finalized in 2007. LUCs are currently being implemented at Site 3.
In addition to LTM, the Site 3 DD remedy has been reevaluated as part of the Five-Year
Review process in 2003 and 2008.

Site 20—Building LP-20

Site 20 — Building LP-20 is an industrial building within an industrial area of NSN that
includes the areas and other buildings in close proximity to Building LP-20. It is located
northwest of the Naval Air Station (NAS) main runway (Figure 2-5) in the former Naval
Aviation Depot area of the facility. Currently, Building LP-20 houses the Transportation
Department, where vehicle maintenance is performed, as well as utilized as office space.
Historically, a portion of the building was used for aircraft engine overhaul and
maintenance. Previous activities at the building included painting, X-ray operations,
cleaning and blasting, and metal plating. Wastewater products generated from these
activities were transferred to the industrial wastewater treatment plant (WWTP) via
underground piping (Figure 2-5). A large fuel storage area, known as the LP Fuel Farm, is
located south of the building and underground pipeline extends from it to buildings LP-78
and LP-176 located east of the site. Numerous spills or releases of wastewater and
petroleum in the area of Building LP-20 have been documented from the 1940s through the
1990s. Significant releases were associated with damage to underground wastewater lines
during construction activities and leakage of the underground petroleum pipeline.

Investigations at the site began in 1986 following a release of JP-5 fuel from the
underground pipeline. Since 1986, approximately 10 separate investigations have been
conducted to evaluate the extent of releases from underground fuel pipelines, the industrial
wastewater line, and various underground storage tanks (USTs) at the site. These
investigations determined that significant amounts of free product as well as chlorinated
solvents were present in soil and groundwater. Specifically, chlorinated solvents were
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detected in the vicinity of LP-20 and LP-26. In addition, petroleum products were found in
soils east of Building LP-22 and south of Building LP-179. The petroleum releases and
associated RAs have been/continue to be addressed in the Petroleum, Oil, and Lubrication
(POL) Regulatory Program at NSN.

A DD for Site 20 that required that groundwater at the site be treated to reduce the threat to
human health and the environment was signed in November 1996 (Baker, 1996a). The goal
of the remedial action was to treat the contaminant plume in the shallow aquifer using an
AS/SVE system to prevent migration of the plume offsite and into the deep aquifer, and
reduce the contaminant concentrations to established cleanup goals. The original DD
provided for the protection of the deep aquifer by removing source material in the shallow
aquifer. A remedy optimization is being implemented in 2010 that further address the deep
aquifer by providing for additional source removal. In addition, ICs/LUCs restricting
aquifer use (for both the shallow and the deep aquifers) were mandated to prevent the
groundwater from being used as either a potable or nonpotable (industrial water) source.

The construction of the treatment system was completed, and it began operating on
April 14, 1998. The shallow aquifer is treated by an AS/SVE system consisting of 53 AS
wells and 27 SVE wells. The system was placed throughout the center and downgradient
extent of the contaminant plume (Figure 2-5). Since 1999 LTM and remedial process
optimization for Site 20 has been undertaken to determine the effectiveness of the DD
remedy.

A LUC RD was finalized in 2007; the LUCs are currently enforced. In 2010, the USEPA and
the Navy decided to optimize the AS/SVE system by adding a groundwater extraction well,
which when completed, will enhance recovery of contaminated groundwater and provide
further positive hydraulic control of the contaminated water. The extraction system is
scheduled to be operational by August 2010. In addition to LTM, the DD remedy was
evaluated as part of the Five-Year Review process in 2003 and 2008.

2.1.2 Selected Remedy Site

Site 18 —Former Naval Magazine (NM) Storage Area, is located in the southeastern corner of
NSN (Figure 2-6). The Site was used from 1975 to 1979 to store drums of hazardous waste
consisting of waste oil, metal-plating solutions and sludges, chlorinated organic acids
(including trichloroethene [TCE] and 1,1,1-trichloroethane [TCA]), and paint-stripping
solutions. The storage area was an open, unpaved yard east of the metal storage buildings in
the NM area (Taussig Can Area). Waste oil and hazardous wastes were spilled in this area,
including an intentional spill in July 1979. As a result of this spill, a pit was excavated and
an existing drainage ditch was widened and lengthened to channel the waste oil and
contaminated runoff into an unlined pit. Oil and contaminated water were periodically
pumped from the pit and transported to a WWTP. Soil in the area of the spill was sampled
and found to be contaminated primarily with chromium and cadmium. However, the soil
was classified nonhazardous based on USEPA Extraction Procedure toxicity testing.

A landfill permit was obtained in October 1980 from the Virginia Department of Solid Waste
to address the contaminated soil at the site by grading and seeding it to establish a
vegetative cover. The permit required continuous monitoring of the shallow groundwater
and surface water to determine if contaminant migration was occurring (ESE, 1983). The
monitoring program was conducted over 55 months. In October 1985, the Virginia State
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Water Control Board agreed to discontinue the monitoring on the basis that no significant
contamination was observed.

In 2000, the Navy, USEPA, and VDEQ agreed to reevaluate Site 18 soil by comparing the
Phase I Relative Risk Ranking (RRR) soil data to risk-based screening criteria. On the basis
of this review, the Navy, USEPA, and VDEQ agreed to undertake a groundwater
investigation at the site. Additional investigation indicated the shallow groundwater was
contaminated with VOCs and metals. The results of groundwater investigation at Site 18
were compiled in the Final Site 18 Site Investigation Summary Report (CH2M HILL, 2007). This
report recommended that an Engineering Evaluation/Cost Analysis (EE/CA) be completed
to evaluate NTCRA alternatives for the treatment of VOCs in groundwater.

An EE/CA setting forth the basis for a NTCRA for groundwater at Site 18 was finalized in
March 2008 (CH2M HILL, 2008a). The Site 18 EE/CA was made available for public
comment between January 25, 2008 and February 25, 2008. No comments were received
from the public during this period. In April 2008, an Action Memorandum (CH2M HILL,
2008b) was completed to authorize the implementation of the NTCRA to address the
potential human health risk from groundwater, which was completed in July 2008. The
NTCRA provided for the injection of a substrate into the groundwater to promote enhanced
reductive dechlorination (ERD) of the VOCs in groundwater. Performance monitoring was
completed for 1 year following the substrate injection. The last round of performance
monitoring indicated contamination levels that still exceeded cleanup goals in the shallow
groundwater; therefore, the NSN Partnering Team agreed to reinject substrate into the
shallow aquifer to encourage further ERD. This action was documented in a Removal
Action Memorandum Addendum in April 2010 (CH2M HILL, 2010), and the supplemental
injections were completed in May 2010.

2.2 Site History and Enforcement Activities

2.2.1 Basewide Investigations

Previous basewide investigations completed through the IRP include the Initial Assessment
Study (IAS) (ESE, 1983), the IRP RI Interim Report (Malcolm Pirnie, 1988), a Resource
Conservation and Recovery Act (RCRA) Facility Assessment (RFA) (A. T. Kearney, 1992), an
Aerial Photographic Site Analysis (USEPA, 1994), a Phase I Relative Risk Ranking (RRR)
System Data Collection Sampling and Analysis Report (RRR —Phase I) (Baker, 1996b), and
an RRR System Data Collection Sampling and Analysis Report Phase II (RRR —Phase II)
(Baker, 1996¢). Specific details of the investigations at Sites, 1, 3, and 20 are found in the
respective DD documents (see Appendices A- C) as well as information contained in other
pertinent investigations and reports are in the Administrative Record (see Section 2.3).

No CERCLA enforcement activities have been recorded at Sites 1, 3, 18, or 20 aside from the
response actions implemented to date within the IRP. The underground storage tank (UST)
site adjacent to Site 20, however, has had actions conducted to date as part of the POL
program at NSN.
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2.2.2 Investigations Conducted at Site 1

Investigation of and supporting documentation for Site 1 leading to the 1995 DD consisted
of the following;:

e IAS, 1983 (Malcolm Pirnie, 1983)

e Site Suitability Assessment, 1984 (Malcolm Pirnie, 1984)
Confirmation Study, 1987 (Malcolm Pirnie, 1987)
Interim RI Report, 1988

Interim RI, 1990-1991

RI, 1992-1993 (Baker, 1994a)

FS, 1994 (Baker, 1994b)

Based on the results from the RI, an EE/CA (Baker, 1993) for a NTCRA in Area B was
performed to develop and evaluate alternatives for removal and disposal of contaminated
subsurface soil and debris identified in former waste burial trenches at this location
(considered the source area of contamination). The selected removal action alternative
included:

e Excavation of the soil, debris, and buried drums from the trenches plus over excavation
of visibly contaminated soil from the side walls and floor of the excavation

¢ Confirmation soil sampling and analysis, and additional excavation of material
contaminated in excess of the removal action cleanup levels

e Disposal of excavated soil, debris, and drums at a RCRA-permitted hazardous waste
disposal facility (landfill or incinerator)

The Area B removal action was initiated in the summer of 1994 and was completed prior to
the 1995 DD. The objective of the removal action was to remove the primary sources of
groundwater contamination within the Area B Landfill so that no further remedial actions
would be required for the soils and debris associated with the Area B Landfill. Confirmation
soil sampling and analysis, as outlined in the Remedial Action Closeout Report (OHM,
1995), verified that the soil cleanup levels were met as established in the Final EE/CA
Report (Baker, 1993). Therefore, the primary sources of contamination at Area B have been
eliminated.

LTM has been completed annually at Site 1 since the DD remedy has been in operation. The
most recent monitoring event at Site 1 occurred in March 2010. Site inspections for LUCs
occur at least quarterly.

As part of the 2008 Five-Year Review (CH2M HILL, 2008c), recommendations were made to
evaluate potential risk to human health due to vapor intrusion in accordance with current
standards. The field investigation is expected to begin in September 2010. The results of the
investigation will determine whether an unacceptable current or future potential risk is
present due to groundwater contamination volatilizing and impacting indoor air located
within the Area B barracks building. In 1995, an indoor air investigation was conducted at a
school located in the vicinity of Area B; no unacceptable indoor air risk was identified. The
brig facility located in Area A was not recommended for evaluation because the facility is
scheduled to be demolished in Fiscal Year 2011.
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2.2.3 Investigations Conducted at Site 3

Investigation of and supporting documentation for Site 3 leading to the 1996 Decision
Document consisted of the following;:

o IAS, 1983
e Interim RI, 1983-1986 (LANTNAVFACENGCOM, 1988)
e RI, 1990-1996 (ESE, 1996a)

e FS,1996 (ESE, 1996b)

Following the interim RI, in 1987 the Navy excavated 750 yd? of soil identified to be the
most contaminated soil from the area as part of a military construction project that was
scheduled for 1989. That portion of the QADSY is now paved and used for fleet parking.

LTM has been completed semiannually at Site 3 since the DD remedy has been in operation.
The most recent monitoring event at Site 3 occurred in February 2010. Site inspections for
LUCs occur at least quarterly. Five-year reviews were completed in 2003 and 2008.

2.2.4 Investigations Conducted at Site 20

Site 20 has been investigated since the mid-1980s as both an IRP site and as a UST site. The
UST sampling and reporting have been completed and managed by the Commonwealth of
Virginia UST regulatory program. Investigation of and supporting documentation for IRP

Site 20 leading to the 1996 DD consisted of the following:

e Draft Interim RI Report, 1991 (ESE, 1991)
e RI, 1994-1996 (Baker, 1996d)
e FS, 1996 (Baker, 1996d)

LTM has been completed annually at Site 20 since the DD remedy has been in operation.
The most recent regularly scheduled monitoring event at Site 20 occurred in March 2009.
Additionally, a comprehensive groundwater sampling event was conducted as part of
remedy optimization measures in October 2009 and February 2010, in response to additional
site studies being conducted to support evaluation of alternatives that were to be used to
enhance the existing AS/SVE remedy. This consisted of a comprehensive groundwater
sampling event (and included wells that are not in the routine LTM) and the installation of
nine additional monitoring wells. Based upon evaluation of the data obtained, the Navy,
USEPA and VDEQ agreed that a groundwater extraction and treatment system should be
installed to optimize the AS/SVE remedy by moving contaminated groundwater toward
the AS/SVE, thereby removing contaminants from the extracted groundwater. Construction
for the remedy enhancement is underway and is anticipated to be complete by August 2010.

As part of the 2008 Five-Year Review (CH2M HILL, 2008c), recommendations were made to
evaluate potential risk to human health due to vapor intrusion. The field investigation is
currently scheduled to begin in September 2010. The results of the investigation will
determine whether an unacceptable current or future potential risk is present due to
groundwater contamination volatilizing and impacting indoor air located within Building
LP-20. A previous investigation of indoor air conducted by the USEPA in January 2010 did
not identify of a significant pathway for vapor intrusion at Building LP-26 and LP-20
(USEPA, 2010).
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2.2.5 Previous Investigations at Site 18
1980-1985 Landfill Monitoring

The landfill permit obtained from the Virginia Department of Solid Waste Management in
October 1980 required continuous monitoring of the shallow groundwater (Columbia
aquifer) and nearby surface water to determine if contaminant migration was occurring. In
addition, from February 1980 to April 1982, monthly monitoring of the standing water in the
pit and the nearby creek indicated the presence of cadmium, chromium, cyanide, and
phenol (ESE, 1983). In October 1985, the Virginia Water Control Board eliminated
monitoring requirements after a review of the data.

1995 Resource Conservation and Recovery Act Inspection

In 1995, a RCRA inspection was conducted and concluded that no signs of adverse impacts
or threats to human health or the environment were observed; therefore, the site was no
longer subject to RCRA inspections.

1995 Phase | Relative Risk Ranking Study

Site 18 was included in the Phase I RRR Study conducted at NSN in October 1995 (Baker,
1996b). Two surface soil samples were collected and analyzed for VOCs, semivolatile
organic compounds (SVOCs), inorganics, and pesticides/polychlorinated biphenyls (PCBs).
The soil data indicated the presence of several metals and SVOCs as well as two pesticides.
Based on an evaluation of the site conditions (visual), potential pathways for exposures,
potential for migration, and the analytical data, the study assigned moderate rankings for
migration of contaminants and exposure routes (human and/ or ecological receptors) for
groundwater, soil, sediment, and surface water. Potential pathways were based on site
conditions observed and the presence of SVOCs and metals in surface soil.

2001 Site Management Decision

During an October 2000 meeting, the Navy, USEPA, and VDEQ agreed to reevaluate Site 18
soil by comparing the Phase I RRR soil data to current USEPA Region 3 residential soil risk
based concentrations (RBCs). Based on the comparison, the Navy, USEPA, and VDEQ
agreed soil was no longer a medium of concern at Site 18. The Navy, USEPA, and VDEQ
agreed to initiate a groundwater investigation at the site.

June 2001 Supplemental Investigation

A groundwater investigation was conducted at Site 18 in June 2001 (CH2M HILL, 2001).
Three monitoring wells were installed within the estimated boundary of the site and
sampled for VOCs, SVOCs, inorganics, and pesticides/PCBs. Several metals (arsenic, iron,
manganese, antimony, and thallium), VOCs (cis-1,2-dichloroethene [cis-1,2-DCE], TCE,
vinyl chloride (VC), and 1,4-dichlorobenzene [1,4-DCB]), and one SVOC (naphthalene)
exceeded screening values. Further groundwater investigation was recommended.

February 2002 Additional Field Investigation

In February 2002 an investigation was conducted to further characterize the extent of
groundwater contamination detected during previous investigations. Four additional
monitoring wells were installed in the Columbia aquifer. Groundwater samples were
collected from all monitoring wells and analyzed for VOCs and inorganics (CH2MHILL,
2002).
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The February 2002 investigation indicated that VOCs were localized at the site (in the
vicinity of MW03S), as no VOCs were detected in wells south, east, and north of the site.
Additionally, the investigation concluded that metals detected during 2001 and 2002 were
not related to historical site operations and were attributable to background conditions.

Due to the elevated concentrations of VOCs in well MWO03S and metals throughout the site,
an Expanded Site Investigation (ESI) was recommended to further evaluate soil, sediment,
surface water, and groundwater media.

December 2002 Expanded Site Investigation

In December 2002, an ESI was performed to further define the nature and extent and
mobility of VOCs and metals in all media at the site (CH2M HILL, 2007).

Soil, surface water, and sediment samples were collected. Only chromium and lead
exceeded the established NSN soil background values. Because VOC concentrations were
relatively consistent in the drainage channel both up- and down-gradient of the site, it was
concluded that the chemicals were not site-related. Several metals exceeded the BTAG
benchmarks for surface water in the total metals samples; however, in filtered samples, only
iron exceeded the Biological Technical Assistance Group (BTAG) screening criteria.

Two new monitoring wells (MWO03C and MWO03D) were installed in the vicinity of well
MWO03S, where the highest concentrations of VOCs were previously detected. Well MWO03C
was screened just above the Yorktown Confining Unit, and well MWO03D was screened in
the Yorktown aquifer. All site wells were sampled for VOCs, inorganics, and natural
attenuation parameters. The highest concentrations of VOCs occurred at wells MWO03S and
MWO03C, indicating VOC contamination over the entire thickness of the surficial aquifer (i.e.,
Columbia aquifer) in this vicinity. In general, the highest concentrations of metals were
found in upgradient well MWO1S. The metals concentrations are likely associated with Site
2, the Naval Magazine Slag Pile, which is located immediately adjacent to (upgradient in
groundwater) Site 18. Site 2 was addressed in a ROD (Navy, 2000), requiring the excavation
of sediment, placement of soil and asphalt covers, stabilization of the west bank of the
drainage channel, and LTM. The data from the sample collected from the monitoring well
screened in the Yorktown aquifer showed no detections of site-related contaminants. A
preliminary evaluation of natural attenuation of chlorinated solvents at the site determined
that natural attenuation was likely occurring.

Preliminary ecological and human health risk evaluations were completed based on a
qualitative assessment using conservative screening values. No unacceptable risk was
identified for ecological receptors due to site-related contaminants above background levels.
Potential human health risk was identified for exposure to groundwater. Therefore, it was
recommended that an interim action be conducted to address the VOCs detected in
groundwater at MW03S and MWO03C. To further delineate the extent of VOCs detected in
the MWO03 well cluster and determine the existence of a plume or isolated hotspot, a
membrane interface probe (MIP) survey and additional groundwater sampling was
recommended.
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December 2004 Additional Delineation

A December 2004 investigation was undertaken to further define the extent of VOCs
detected in wells MW03S and MWO03C and determine if there was an isolated hotspot of
VOC:s. Delineation was accomplished using an MIP survey. In situ grab samples of
groundwater were collected at select locations based on the MIP survey results and
analyzed for VOCs. Groundwater samples were also collected from monitoring wells
MWO03S and MWO03C and analyzed for VOCs. Data were screened against USEPA Region 3
RBCs and MClLs.

Concentrations of TCE and cis-1,2-DCE exceeded MCLs at the northern and eastern site
boundaries, but there were no exceedances at the southern and western boundaries. The
maximum VOC concentrations were observed in wells MW03S and MWO03C; in the in situ
grab sample located just east of the MWO03 well cluster; and in one in situ grab sample
located west of the MWO03 well cluster. The data showed that the VOC contamination in the
surficial aquifer was isolated to the vicinity of the MWO03 well cluster. Temporal VOC
groundwater data showed similar or lower concentrations over time in the MWO03 well
cluster vicinity. Installation of additional monitoring wells was recommended to confirm
the results of the MIP and in situ grab groundwater samples.

June 2006 Groundwater Sampling

The purpose of the June 2006 investigation was to confirm the results of the December 2004
MIP investigation, and to better define the apparent VOC hotspot in the vicinity of MW03.
Three new monitoring wells (MWO08S, MW09S, and MW10S) were installed where the
December 2004 in situ grab samples (GW01S, GW02S, and GWO06S) indicated constituent
concentrations exceeded MCLs. The new monitoring wells and three existing monitoring
wells (MWO03S, MW03C, and MW05S) were sampled and analyzed for VOCs and natural
attenuation parameters. Groundwater data for VOCs were compared to USEPA Region 3
RBCs and MCLs. Results were above these criteria; therefore, future action for groundwater
was deemed to be necessary.

The potential for natural attenuation based on site conditions was evaluated by applying the
USEPA screening procedure to the temporal data. The evaluation determined “limited
evidence for biodegradation” in monitoring wells MW03C and MW10S and “adequate
evidence for biodegradation” in monitoring wells MW03S and MW09S.

November 2007 Site Investigation Summary Report

In November 2007 a Site Investigation Summary Report (CH2M HILL, 2007) was prepared
to comprehensively document the groundwater investigations conducted at Site 18 between
2001 and 2007. The report recommended that an EE/CA for a NTCRA be prepared for

Site 18 to evaluate potential alternatives to address groundwater impacted by chlorinated
VOC:s at the site.

July 2007 Groundwater Sampling

Groundwater samples were collected from all site monitoring wells in July 2007 to provide a
complete and current data set of VOC concentrations in groundwater in support of the
EE/CA. These data were not provided in the 2007 Site Investigation Summary Report.
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Engineering Evaluation/Cost Analysis and Non-Time-Critical Removal Action

An EE/CA, dated March 2008, developed three removal action alternatives to meet the
removal action objective of implementing measures to mitigate potential unacceptable
human health risk associated with exposure to VOCs in groundwater. The cleanup goals for
the VOCs in groundwater were the MCLs. The removal action alternatives are the
following:

e Alternative 1—No Action. The no action alternative assumed that no removal work
would be done at this site.

e Alternative 2—Monitored Natural Attenuation. Reliance on the natural biodegradation
of chlorinated VOCs in groundwater, as evaluated by groundwater monitoring.

e Alternative 3—ERD. Application of an electron donor to enhance the natural biological
degradation of chlorinated VOCs in groundwater.

With the exception of Alternative 1 (No Action), each alternative evaluated required the
implementation of LUCs to prevent unacceptable risk exposure until site cleanup levels are
achieved. Site cleanup levels for VOCs in groundwater were established to be the MCLs.
The EE/CA for Site 18 was made available for public comment from January 25, 2008 to
February 25, 2008. No comments were received from the public during this period. An
Action Memorandum was signed by the Navy on April 8, 2008, to implement the removal
action. The removal action was completed July 2008 and performance monitoring was
conducted for 1 year to evaluate the effectiveness of the removal action. At the completion
of performance monitoring, chlorinated VOCs were detected in groundwater in exceedance
of cleanup goals at only monitoring wells MW09S, MW03C, and MWO03S.

Following the completion of performance monitoring, the Navy, USEPA, and VDEQ agreed
that a subsequent injection was warranted to further encourage ERD in the shallow aquifer
to reduce concentrations of chlorinated VOCs. A Removal Action Memorandum
Addendum was issued to implement a supplemental injection to reduce concentrations of
chlorinated VOCs (CH2M HILL, 2010). This supplemental injection was completed in May
2010. Monitoring will continue to be conducted to evaluate the groundwater concentrations
and determine whether treatment of chlorinated VOCs is warranted.

2.3 Proposed Plan

In June 2010, the Proposed Plan describing the prior DD remedies (Sites 1, 3, and 20),
modifying the clean up goals from risk-based values to the MCLs (Sites 3 and 20) (Section
2.9), and presenting the preferred alternative for Site 18 (continued enhanced
bioremediation with groundwater monitoring and LUCs) was made available for the public
to review and comment. A public meeting was held on June 23, 2010. Representatives from
the Navy, USEPA, and VDEQ attended the meeting. No community members attended the
meeting.
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2.4 Community Participation

The Navy and USEPA provide information regarding the cleanup of NSN to the public
through the community relations program, which includes a Restoration Advisory Board
(RAB) that was formed in 1994; public meetings; the Administrative Record file; the
information repository; and announcements published in the local newspapers. During the
course of investigations at these sites, the RAB has been apprised of all environmental
cleanup activities related to the site.

In accordance with Section 117(a) of CERCLA, the Navy provided a public comment period
between June 18, 2010, and July 18, 2010, for the Sites 1, 3, 18, and 20 Proposed Plan. A
public meeting held on June 23, 2010 at the Larchmont Public Library presented the
preferred alternative for Site 18 (continued enhanced bioremediation with groundwater
monitoring and LUCs), described the prior DD remedies (Sites 1, 3, and 20), and presented
the modified cleanup goals of MCLs from risk-based values for Sites 3 and 20 (Section 2.9).
Public notice of the meeting and availability of documents was placed in the Virginian-Pilot
newspaper on June 16, 2010. Representatives from the Navy, USEPA, and VDEQ attended
the meeting.

The Proposed Plan was available at the Norfolk Main Library during the public comment
period. The Proposed Plan and previous investigation reports for each of these sites are
available to the public in the Administrative Record. The Administrative Record is
accessible to the public at:

Norfolk Main Library
235 East Plume Street
Norfolk, Virginia 23510
(757) 664-7323

The index is available online at: http:/ / public.lantops-ir.org/sites/ public/nsn/
Site %20Files/ AdminRecords.aspx.

No comments were submitted by the public during the public comment period. There were
no attendees at the public meeting.

2.5 Scope and Role of Response Action

Sites 1, 3, 18, and 20 are four of the 18 sites in the IRP that are part of the comprehensive
environmental investigation and cleanup currently being performed at NSN under the
CERCLA program. The status of all the IRP sites at NSN can be found in the current version
of the Site Management Plan (SMP)(for fiscal year 2010), which is located in the
Administrative Record. This ROD documents the final remedial action for Sites 1, 3, 18, and
20 and does not include any other sites at the facility.
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2.6 Site Characteristics

2.6.1 Sitel
Hydrogeology of Site 1

Two aquifer systems have been impacted by CALF: the water-table aquifer (Columbia
aquifer) and the underlying Yorktown aquifer. The Columbia aquifer (shallow
groundwater) is unconfined. The Yorktown aquifer (deep groundwater) is separated from
the water-table aquifer by a confining clay unit. In the vicinity of the CALF, a breach and/or
ineffective (poorly developed) portion of the confining clay unit allows downward
migration of constituents from the Columbia aquifer to the Yorktown aquifer. Groundwater
at the site is not used for any non-environmental purpose. Potable water used onsite and by
the nearby community is supplied by the City of Norfolk.

According to the CALF/Site 1 DD (Baker, 1995), residential wells were present within
Glenwood Park, located west of the Brig Facility, but were used only for nonpotable uses
such as lawn watering, car washing, and swimming-pool filling. These wells reportedly are
positioned to extract water from the Columbia aquifer. As a safety precaution, the residents
in Glenwood Park were advised by the Navy to consider their private wells nonpotable. The
deep groundwater (Yorktown aquifer) in the vicinity of the site has also been used for
nonpotable purposes. At the time of publication of the 1995 DD, two nonpotable wells,
located approximately 1 mile northwest of the site, reportedly pumped about 100,000
gallons per day from the Yorktown Aquifer for use as process water.

Nature and Extent of Contamination at Site 1

Contamination from prior disposal practices at Areas A and B of the CALF has been
detected in subsurface soils, surface soils, sediment, surface water, and groundwater
(Columbia and Yorktown aquifer systems). Although various organic and inorganic
contaminants were detected in site media, the primary constituents of concern were VOCs.
Additional detail is provided in the 1995 DD and the Administrative Record for Site 1.

The threat of contaminant migration from Area B soil has been essentially eliminated by the
Area B removal action. The principal threat at Site 1 is posed by contaminated soil in the
Area A Landfill, which provides a potential source of contamination to the underlying
aquifers. Currently, potable water throughout Camp Allen and the surrounding area is
supplied by the City of Norfolk. Residential wells in Glenwood Park, located west of Area
A, have supplied water for nonpotable uses only. Although groundwater at the site
currently is not used for any purpose, contaminated groundwater at the site could pose a
human health risk if utilized as a drinking water source under a potential future residential
use scenario.

Contaminant Fate and Transport at Site 1

Migration of contaminants from the surface water and sediments to groundwater was not
considered to be a pathway of concern since shallow groundwater generally discharges to
the drainage ditches (i.e., surface water generally does not recharge the shallow
groundwater). Source control measures that have been implemented at Area B (removal
action) and Area A improved the quality of surface water and sediment in these areas over
time. The combination of response actions for this site provided effective source control and
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substantially reduced the potential for migration of contamination, which reduced potential
human health and environmental risks.

2.6.2 Site3

Hydrogeology of Site 3

According to the 1996 DD, Site 3 (QADSY) is underlain by approximately 15 feet of fill, the
edge of which is located approximately 2,500 feet south of the site. The water table is
approximately 8 feet below ground surface (bgs), and water table elevations range from 2 to
5 feet above mean sea level (amsl). The Yorktown and Columbia aquifers are hydraulically
connected at the site, producing an unconfined aquifer. Aquifer thickness was not
determined at the site, but is reportedly between 90 to 100 feet thick in the vicinity of NSN
(CH2M HILL, 2008c). Recharge by infiltration at the site and surrounding areas is limited to
unpaved areas; extensive paved areas and manmade drains and culverts control much of
the surface runoff. Groundwater discharge from the unconfined aquifer is primarily to the
Elizabeth River to the west and Willoughby Bay to the east.

Nature and Extent of Contamination at Site 3

Contamination from prior activities at Site 3 has been detected in soils and groundwater (the
upper 60 feet). According to the DD, the primary constituents detected in soil were
petroleum compounds. VOCs were detected in soil, with one location an order of
magnitude above the others for total VOC concentration. Groundwater indicated the
primary contaminants of concern were chlorinated VOCs. Additional detail is provided in
the 1996 DD as well as in the Administrative Record for Site 3.

Contaminant Fate and Transport at Site 3

The threat of contaminant migration from Site 3 was reduced by the asphalt cover (parking
lot) that covers much of the site. Inorganic compounds were detected in sediment and
surface water, but are not site-related. The chlorinated VOCs in groundwater were the
primary contaminant of concern. Currently, potable water is supplied by the City of
Norfolk. Although groundwater at the site currently is not used for any purpose,
contaminated groundwater at the site could pose a human health risk if utilized as a
drinking water source under a potential future residential use scenario. Additional detail is
provided in the 1996 DD as well as in the Administrative Record for Site 3.

2.6.3 Site 20
Hydrogeology of Site 20

Site 20 is located in an area of fill created as a result of expansion by NSN in the early 1940s.
Bousch Creek, which was historically a tidal creek connected to Willoughby Bay, was placed
into a culvert that is presently approximately 3,900 feet long. The culvert is now located east
of Site 20. The depth to groundwater beneath the site is typically 5 to 6 feet bgs. The
Columbia and Yorktown aquifers are present across the site. Previous investigations suggest
that the Yorktown confining unit may not be continuous over the entire area. The clay unit
was encountered at relatively shallow depths (8 to 15 feet bgs) on the Western portion of the
site; however, it was not detected in several of the wells installed in the vicinity of Buildings
LP-20 and LP-26. The clay layer, where present, dips to the north from the fuel farm (located
south of the site) to depths of approximately 30 feet bgs. Previous investigations have
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indicated that direction of groundwater flow in the shallow aquifer are radial towards the
northeastern corner of Building LP-20; the direction of groundwater flow in the deep aquifer
is northeast, towards Willoughby Bay. The Bousch Creek culvert is known to be influenced
by tides in this area.

Nature and Extent of Contamination at Site 20

According to the 1996 DD, VOCs, SVOCs, and metals were detected in both the soils
(surface and subsurface) and groundwater (shallow and deep) in the vicinity of Building
LP-20. Data generated during the RI indicate that VOCs were the primary contaminants
detected in the area. Two types of VOC contaminants were detected in the Building LP-20
area: chlorinated solvents in the vicinity of Buildings LP-20 and LP-26, and petroleum
products east of Building LP-22 and south of Building LP- 179 (the petroleum products have
been and continue to be addressed under a separate Virginia Underground Storage Tank
Program). VOCs, SVOCs, and metals detected in the surface and subsurface soils collected
during the RI indicated the soil had been impacted by organic and inorganic contaminants.
However, all VOCs in shallow and deep soils were below risk-based screening criteria. The
SVOCs were present primarily in shallow and deep samples obtained near Building V-147
and were addressed under the Virginia Underground Storage Tank Program. Arsenic,
beryllium, and iron exceeded RBCs in the shallow soils with arsenic and beryllium
exceeding RBCs in the deep soils.

The shallow groundwater in the vicinity of Building LP-20 has been impacted by past
activities performed in the area; the primary VOCs found in the vicinity of Buildings LP-20
and LP-26 were vinyl chloride, 1-2-DCE (total), and TCE. At the time the RI was completed,
the Yorktown was found to have been impacted by VOCs. Several total and dissolved
inorganics also exceeded groundwater criteria in deep aquifer samples.

Contaminant Fate and Transport at Site 20

According to the 1996 DD, the physical nature of the contaminants (specific gravity) and the
geologic conditions of the site (coarse sands and a confining clay layer) influenced the
contaminant distribution patterns. The clay layer beneath the site, in conjunction with a
medium- to coarse-grained sand zone, appeared to have created preferential pathways for
the contaminants to migrate away from apparent source areas. Suspected scouring of the
clay layer, which has created a “bowl” configuration, appears have caused VOCs to
accumulate in the area north of Bellinger Boulevard, and is thought to potentially be
inhibiting the contaminants from migrating farther north. A depression in the clay surface
near former Building LP- 14 (east/northeast of Building LP-26) also appears to be providing
a pathway for the plume to migrate eastward. In the area near former Buildings LP-13 and
LP-14, both solvent and petroleum plumes are present. An evaluation of the vertical
distribution of the contamination indicated that the dense non-aqueous phase liquid
(DNAPL) contaminants have migrated toward the base of the shallow aquifer.

Sampling conducted as part of the LTM program as well as the remedy optimization studies
in 2009 and 2010 have better defined the configuration of the clay confining unit as well as
the migration of VOC contamination from the Columbia aquifer into the Yorktown aquifer.
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2.6.4 Selected Remedy Site 18
Hydrogeology at Site 18

The Columbia Aquifer at Site 18 consists of fine to coarse-grained sands with minor
amounts of silt, gravel layers, and shell hash. Depth to water is typically 3.5 to 7 feet bgs.
The Yorktown Confining Unit is at 22 to 35 feet bgs throughout the site. The Yorktown
aquifer below the confining unit consists of fine to coarse-grained sands with some
interbedded shell hash and thin clay layers. Groundwater in the Columbia aquifer flows
north-northeast through the site toward the drainage channel located immediately north of
the site boundary (Figure 2-6). The hydraulic gradient is low across the site at less than
0.005 feet per foot (ft/ft). A drainage channel, located just north of the site, is the discharge
point for the shallow groundwater flowing to the northeast from the site. A site conceptual
model is provided as Figure 2-7.

Nature and Extent of Contamination at Site 18

Groundwater investigations conducted at Site 18 as part of the site investigation between
2001 and 2007 defined an area of chlorinated VOCs in groundwater around the MW03
monitoring well cluster. Samples were collected from 10 site monitoring wells and with
direct-push technology to define both the lateral and vertical extent of groundwater
contamination. The results of this delineation were combined with the monitoring well data
to develop depth-specific targets for injection of a substrate to promote ERD through the
NTCRA. Monitoring data for the NTCRA defined the current extent of groundwater
contamination at the site.

Initial rounds of groundwater data indicated metals were present in groundwater. Because
the highest metals concentrations in groundwater were upgradient of Site 18, additional
delineation or investigation of metals in groundwater was not performed as part of
investigations at Site 18. Metals contamination detected in the shallow groundwater at Site
18 is associated with Site 2, Naval Magazine Slag Pile. Site 2 was addressed in a ROD (Navy,
2000) that required the excavation of sediment, placement of soil and asphalt covers,
stabilization of the west bank of the drainage channel, and LTM of groundwater. The metals
in groundwater upgradient of Site 18 continue to be assessed as part of the Site 2
groundwater monitoring program and is documented and evaluated in LTM reports.
Currently, the Site 2 groundwater monitoring program includes sampling in support of each
Five-Year Review.

Surface water sampling of the creek during the expanded site investigation indicated that
VOCs were present; however, they were deemed not likely to be site-related as discussed in
Section 2.2.5.

Contaminant Fate and Transport at Site 18

The groundwater contamination appears to be limited in extent based upon data collected
from the existing monitoring well network at the site. Up- and downgradient monitoring
wells define the contamination. The primary mechanism for contaminant transport is the
flow of groundwater, which flows north toward the creek located adjacent to the site.
However, a downgradient monitoring well indicates contaminants are not migrating from
the site. An assessment of the groundwater data indicated that natural attenuation was
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occurring prior to the NTCRA. The ongoing NTCRA promotes the breakdown of the VOCs
through ERD.

2.7 Current and Potential Future Site and Resource Uses

Sites 1, 3, 18, and 20 are primarily used for industrial activities. Area B of Site 1 serves as a
parking lot for the recreational areas immediately adjacent to the site. Site 3 is almost
entirely covered by asphalt serving as a parking lot for Navy fleet operations. Site 20 is an
industrial use area consisting of buildings and parking areas. The groundwater is not
currently used as source of drinking water within NSN. Drinking water is provided by the
City of Norfolk. Site 18 is an open grassy area adjacent to the naval magazine. This location
precludes it from development without specific authority through the Navy’s site approval
process and essentially prevents it from ever being developed as long as the naval magazine
storage area is present. Nonetheless, LUCs will be employed to restrict site use and use of
the groundwater.

ICs (LUCs) have been enforced at Sites 1 and 20 in accordance with their respective DDs
since the remedies have been in place and operating. In 2007, LUC RDs for Sites 1, 3, and 20
were formally documented, specifically providing for enforcement and notification
measures. LUCs at Site 18 will restrict the use of the site as well as prevent potential
exposure to groundwater until groundwater cleanup goals have been met. LUC
requirements for Site 18 will be defined in a remedial action design document specifically
addressing LUCs.

2.8 Summary of Risks
2.8.1 Risk Summary for Sites 1, 3, and 20

The summary of Site risks for Sites 1, 3, and 20 are presented in detail in their respective
DDs. A summary of potential unacceptable risk to receptors is presented as Table 2-1.

Site risks for Areas A and B at Site 1 were evaluated for the following;:

surface and subsurface soil
surface water and sediment
indoor/outdoor air
groundwater

ecological risks

As documented by the Site 3 DD, no action was deemed necessary to address potential
unacceptable risk to receptors from exposure to soil at Site 3 in part because QADSY is an
ecologically limited environment in a highly industrial area and is mostly a paved parking
lot.
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The scope of the Site 20 DD was limited to groundwater remediation for several reasons:

e The concrete and asphalt surfaces in the area have already “capped” the area of
contamination and limits the potential contaminant pathway

e Available information does not indicate a discrete source area
e The amount of unsaturated soils in the vadose zone is approximately 5 feet
e The highly industrialized nature of the site limits remediation alternatives

The prior DDs are attached in Appendices A, B, and C.
2.8.2 Human Health Risk Summary for Site 18

A preliminary human health risk evaluation was conducted in December 2002

(CH2M HILL, 2002) to identify the potential for human health risks associated with
exposure to groundwater, soil, sediment, and surface water at the site. The human health
risk evaluation consisted of a comparison of data collected during the ESI to human health
screening values, and an exposure assessment to identify potential exposure pathways from
contaminants found in the media at Site 18.

This evaluation was documented in the Final Expanded Site Investigation Report, Site 18,
Former NM Hazardous Waste Storage Area, Naval Station Norfolk, Norfolk, Virginia
(CH2M HILL, 2004).

Potential current human receptors at Site 18 include adolescent and adult trespassers visitors
who may contact the soil. Assuming potential residential, recreational, industrial, or
commercial future site use, potential future receptors include adult and child residents, site
workers, construction workers, and adolescent and adult trespassers who may contact site
soil. Current and future land use exposure routes include exposure to unvegetated surface
soil, which could occur as a result of incidental ingestion; dermal contact; or inhalation of
fugitive dust. Future receptors could also be exposed to the subsurface soil if future
construction work results in disturbance of the soil column. Additionally, current/future
adolescent and adult trespassers/visitors may contact the surface water and sediment in the
drainage ditch adjacent to the Site. Exposure to surface water and sediment could occur
through incidental ingestion and dermal contact. Groundwater is not currently used as a
potable water supply at Site 18; however, the groundwater was considered for future
residential potable use for the purposes of evaluating unrestricted land use. Residents could
be exposed to groundwater through ingestion of potable water, dermal contact while
bathing, and inhalation of VOCs while showering. It is also possible that construction
workers may come in contact with the groundwater during construction or excavation
activities. Construction workers could be exposed as a result of inhalation of volatiles and
dermal contact with the groundwater.

2.18 ES071910101503VBO



SECTION 2 — DECISION SUMMARY

The conclusion of the semiquantitative human health risk evaluation was based upon a
semiquantitative assessment comparing site data to conservative human health risk-based
screening values. Potential unacceptable human health risk was identified for exposure to
groundwater. The following VOCs were determined to be contaminants of potential
concern (COPCs) in groundwater at Site 18:

TCE

cis-1,2-dichloroethene (cis-1,2-DCE)
vC

1,1-dichloroethene (1,1-DCE)

2.8.3 Ecological Risk Summary

A preliminary ecological risk evaluation was conducted to identify the potential for risks to
ecological receptors based upon the contaminant concentrations and distribution in soil,
sediment, and surface water. The evaluation consisted of the first step in the Ecological Risk
Assessment (ERA) process. Following the preliminary problem formulation, validated soil,
sediment, and surface water data collected during the ESI were compared to medium-
specific ecological screening valuesBTAG benchmarks) to provide a preliminary ecological
risk evaluation for direct exposures to these media.

Upper-trophic-level ecological receptors that may utilize the habitats on the site or the
adjacent ditch include herbivorous mammals (such as meadow vole), insectivorous
mammals (such as short-tailed shrew), omnivorous birds (such as American robin),
carnivorous birds and mammals (such as red fox and American kestrel), omnivorous
mammals (such as raccoon), and piscivorous birds (such as great blue heron and belted
kingfisher). Various reptilian species may also be present on the site. Amphibians (such as
frogs) may be present in the drainage ditch. Lower trophic level receptor species include
terrestrial and wetland plant species, soil invertebrates, benthic and aquatic invertebrates,
and fish.

Complete exposure pathways to surface soils may exist for terrestrial receptors that could
utilize the habitats present on the site. Potentially complete exposure pathways to aquatic
(e.g., benthic invertebrates and fish) and semiaquatic (e.g., herons) receptors utilizing the
ditch adjacent to Site 18 also potentially exist. Direct contact is potentially a significant
exposure route for lower trophic level receptors (e.g., plants and soil invertebrates) while
exposure via food webs is likely to represent the only potentially significant exposure route
for upper-trophic-level ecological receptors.

The conclusions of the ecological risk evaluation were based upon a qualitative assessment
using conservative screening values. No unacceptable risk was identified for ecological
receptors due to site-related contaminants above background levels.

2.8.4 Basis for Action

It is the current judgment of the Navy and USEPA, in conjunction with VDEQ, that the
remedies selected in and implemented according to the pre-NPL DDs for Sites 1, 3, and 20
remain necessary to protect public health, welfare, and the environment from exposure to
hazardous substances in surface and subsurface soil at Site 1 and groundwater at Sites 1, 3,
and 20. In addition, this ROD documents several changes in cleanup goals for groundwater
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from risk-based values (previously developed in the DD based upon the most likely
exposure scenarios) to the MCLs at Sites 3 and 20, where the MCLs are more stringent.

The Selected Remedy documented in this ROD for Site 18 is necessary to protect public
health, welfare, and the environment from exposure to hazardous substances in the
groundwater.

2.9 Remedial Action Objectives

The site-specific remedial action alternatives to meet the remedial action objectives (RAOs)
for NSN Sites 1, 3, and 20 were presented in detail in their respective DDs (Appendices A,
B, and C). The information provided below is a summary of the RAOs presented in the DD
for each site. A detailed comparison of the remedial action alternatives RAOs for the
Selected Remedy site, Site 18, is provided below.

29.1 Sitel

The previously selected remedy for Site 1 included in situ treatment of soil and shallow
groundwater using DPVE in Area A; extraction and treatment of the Columbia (shallow)
and Yorktown (deep) aquifers groundwater in Areas A and B; and LTM and ICs to meet the
following RAOs to prevent potential unacceptable risk to human health and the
environment:

e DPrevent exposure to the contaminated groundwater, subsurface soil, debris, surface
water, and sediment

e Prevent further migration of contaminated groundwater

e Remediate the Columbia (shallow) and Yorktown (deep) aquifers groundwater for
future beneficial use

e Minimize the migration of contaminants from soil and debris in Area A to groundwater
and surface water

In response to the 2003 Five Year Review (CH2M HILL, 2003), the Navy, USEPA, and VDEQ
agreed to revise the groundwater cleanup goals from the risk-based values to more
stringent MCLs (see Table 2-2) for the shallow aquifer..

29.2 Site3

The previously selected remedy for Site 3 includes remediation of the groundwater using
AS/SVE and LTM to meet the following RAO to prevent potential unacceptable risk to
human health:

e Minimize the threat of exposure to the contaminated groundwater through inhalation of
VOCs by a potential human receptor (site worker and resident) in future buildings.

The original and revised cleanup goals for Site 3 are shown in Table 2-3. This Record of
Decision documents the revision of the groundwater cleanup goals from the original, risk-
based clean up goals for groundwater to the more stringent MCLs. In addition, LUCs are
enforced at the site to prevent exposure to groundwater.
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2.9.3 Site 20

The previously selected remedy for Site 20 includes treatment of the groundwater using
AS/SVE, LTM, and LUCs to meet the following RAOs to address potential unacceptable
risk to human health:

e DPrevent current and future exposure to human and ecological receptors to the
contaminated Columbia and Yorktown aquifer groundwater

e Prevent further migration of contaminated shallow groundwater

¢ Reduce contaminant concentrations in the shallow and Yorktown aquifer to risk-based
levels defined in the DD

The original and revised cleanup goals for Site 20 are shown in Table 2-4. This ROD
documents the revision of the groundwater cleanup goals from the original, risk-based
cleanup goals for groundwater to the more stringent MCLs.

294 Site 18
The site-specific RAO for Site 18 is to address potential unacceptable risk to human health:

¢ Eliminate potential unacceptable human health risk associated with exposure to
chlorinated VOCs in groundwater.

Groundwater cleanup goals will be the federal MCLs for the COPCs in groundwater
(Table 2-5). LUCs are proposed to prevent unacceptable exposure to groundwater.

2.10 Description of Alternatives for Site 18

Two alternatives were developed to achieve the RAO:
e Alternative 1 —No action. No further action would be done at this site

e Alternative 2— Continued enhanced bioremediation (including additional substrate
injections if necessary) with groundwater monitoring and LUCs

Alternative 2, continued enhanced bioremediation with groundwater monitoring and LUCs
is the selected alternative for the site to reduce concentrations of chlorinated VOCs to
achieve the RAO and restrict site use to prevent exposure to unacceptable risks in
groundwater in the interim. Table 2-6 provides the major components, details, and cost of
Alternative 2 identified for Site 18.

2.11 Summary of Comparative Analysis of Alternatives for
Site 18

Each remedial alternative for Site 18 was evaluated against the nine criteria listed below, as
required by the NCP at 40 CFR 300.430(e)(9)(iii).

e DProtection of Human Health and the Environment — addresses whether each
alternative provides adequate protection of human health and the environment and
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describes how risks posed through each exposure pathway are eliminated, reduced, or
controlled through treatment, engineering controls, and/or institutional controls.

e Compliance with ARARs—Section 121(d) of CERCLA and the NCP at 40 CFR
Section 300.430(f)(1)(ii) (B) require that remedial actions at CERCLA sites at least attain
legally applicable or relevant and appropriate federal and state requirements, standards,
criteria, and limitations, which are collectively referred to as ARARs, unless such

ARARs are waived under CERCLA Section 121(d)(4).

e Long-Term Effectiveness and Permanence —refers to expected residual risk and the
ability of a remedy to maintain reliable protection of human health and the environment
over time, once cleanup levels have been met. This criterion includes the consideration
of residual risk that will remain onsite following remediation and the adequacy and
reliability of controls.

¢ Reduction of Toxicity, Mobility, or Volume Through Treatment —refers to the
anticipated performance of the treatment technologies that may be included as part of a
remedy.

e Short-Term Effectiveness —addresses the period of time needed to implement the
remedy and reduce any adverse impacts that may be posed to workers, the community,
and the environment during construction and operation of the remedy until cleanup
levels are achieved.

¢ Implementability —addresses the technical and administrative feasibility of a remedy
from design through construction and operation. Factors such as availability of services
and materials, administrative feasibility, and coordination with other governmental
entities are also considered.

o Cost—refers to the estimated capital and annual O&M costs, as well as present-worth
cost. Present-worth cost is the total cost of an alternative over time in terms of today’s
dollar value. Cost estimates are expected to be accurate within a range of +50 to
-30 percent.

e State Acceptance —considers whether the state agrees with the analyses and
recommendations.

e Community Acceptance —considers whether the local community agrees with the
analyses and selected remedy.

2.11.1 Threshold Criteria
Overall Protection of Human Health and the Environment

Alternative 1, No Action, would not restrict, manage, or monitor site conditions to reduce
exposure to contaminants that pose potential risks to human health. Alternative 2 is
protective of human health and the environment because potentially unacceptable risk
exposures to groundwater would be managed through continued enhanced bioremediation
and the implementation and enforcement of LUCs. Groundwater-monitoring data would be
used to assess the efficacy of the bioremediation occurring in groundwater, while LUCs
would be implemented as long as contaminant concentrations exceed cleanup goals.
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Compliance with ARARs

ARAREs include any federal or more stringent state environmental or facility-siting
standards, requirements, criteria, or limitations that are legally applicable or relevant and
appropriate to a CERCLA site or action. No ARARs (apart from those already in effect in
accordance with the NTCRA) would apply to Alternative 1 since no further action would be
taken at Site 18. Alternative 2 would be compliant with ARARs set forth in the EE/CA for
the continued enhanced bioremediation, including MCLs, management of investigative
derived waste, underground injection management, etc. The complete list of ARARs for
Alternative 2 is included in Appendix D.

2.11.2 Primary Balancing Criteria
Long-Term Effectiveness and Permanence

On the basis of an evaluation of chlorinated VOC and geochemical data collected during the
performance monitoring for the initial injection, bio-enhancing substrates are continuing to
provide an environment favorable to biodegradation of chlorinated VOCs at Site 18.
Consequently, if No Action were implemented, groundwater quality would most likely
continue to improve; however, no monitoring would take place to ensure that RAOs are
met.

Alternative 2 would include monitoring of the ongoing treatment at Site 18 in accordance
with the NTCRA and enforcement of LUCs to assure that RAOs are achieved. If the
substrates injected into the groundwater during the 2008 and 2010 actions are expended
prior to attainment of RAOs, Alternative 2 would provide for additional treatment ensuring
that RAOs are achieved. Consequently, Alternative 2 has greater long-term effectiveness
and is the more permanent solution.

Reduction in Toxicity, Mobility, or Volume through Treatment

Based on evaluation of chlorinated VOC and geochemical data collected during the
performance monitoring for the initial injection, bio-enhancing substrates are continuing to
provide an environment favorable to biodegradation of chlorinated VOCs at Site 18.
Alternative 1 does not provide a means to measure reductions in the toxicity, mobility, or
volume even though some degree of treatment of the groundwater contaminants in Site 18
groundwater may be occurring from the previously conducted removal action.

Alternative 2 would include monitoring of the ongoing treatment and assess reductions in
toxicity and volume. Additionally, the alternative would allow for additional treatment to
continue to reduce concentrations of contaminants, if warranted. Consequently, Alternative
2 has the greatest potential to reduce toxicity, mobility and volume of contaminants in order
to achieve RAOs.

Short-Term Effectiveness

Treatment has already begun at Site 18 as a result of the NTCRA. There are no short-time
human health risks to site workers and/or the community from implementation of
additional treatments (e.g., injection of substrates) under Alternative 2 as long as work is
conducted in accordance with a Site-specific Health and Safety Plan. The LTM component of
Alternative 2 poses minimal risk to workers conducting monitoring, and any potential risks
are addressed through use of personal protective equipment.
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Implementability

No action would be implemented under Alternative 1. LUCs included in Alternative 2 would
require consent from base command, which would be obtained. With Alternative 2, any
additional substrate treatment injections would be implemented using well-established
technologies already being used to implement the NTCRA, with conventional equipment
and standard construction methods. Operations would consist of injection and LTM.

Alternative 2 would be easily monitored during Five-Year Reviews. In addition, monitoring
under Alternative 2 would be used to evaluate groundwater quality.

Cost

In terms of net present worth, the No Action alternative has no cost. There would be
minimal costs to implement Alternative 2 (Table 2-7). These costs would include
preparation of a limited remedial action document, periodic inspections, long-term
monitoring, and periodic reporting (including the Five-Year Review Report) to maintain the
LUCs. These costs are assumed conservatively to occur for 10 years and are estimated to be
$100,000. The actual duration will not be known until additional groundwater data is
collected through the monitoring program. Likewise, while a future injection may be
necessary to stimulate further ERD in the groundwater, an estimated cost to perform an
additional injection is not likely to be accurate without additional data.

2.11.3 Modifying Criteria
State Acceptance

State involvement has been solicited throughout the CERCLA process, including during the
publication period for the Proposed Plan. The Commonwealth of Virginia supports the
Selected Remedy for Site 18. Additionally, the Commonwealth of Virginia supports the DD
remedies for Sites 1, 3, and 20 along with the revision to the cleanup goals.

Community Acceptance

Community acceptance was solicited during the Proposed Plan comment period. No
comments were received during the comment period or at the public meeting.

2.12 Principal Threat Wastes

Principal threat wastes are hazardous or highly toxic source materials that result in ongoing
contamination to surrounding media, generally cannot be reliably contained, or present a
significant risk to human health or the environment should exposure occur. There are no
known principal threat wastes associated with Sites 1, 3, or 18. While concentrations of
chlorinated solvents in groundwater data obtained at Site 20 have indicated that DNAPLs
may be present in groundwater as a principal threat waste, DNAPLs have not been detected
during site investigations.
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2.13 Selected Remedy

The remedies for Sites 1, 3, and 20 were selected and documented in their respective DDs
and this ROD. The USEPA, with concurrence from VDEQ), accept these selected remedies as
final CERCLA remedial actions.

The DD sites were submitted for public comment and finalized as defined below:

e Site 1 public comment period was held from March 6, 1995 to April 6, 1995; comments
received from the public were addressed in the DD. The DD was signed by the Navy on
August 14, 1995

e Site 3 public comment period was held from July 15, 1996 to August 15, 1996; comments
received from the public were addressed in the DD. The DD was signed by the Navy on
November 19, 1996

e Site 20 public comment period was held from September 26, 1996 to October 25, 1996;
comments received from the public were addressed in the DD. The DD was signed by
the Navy on November 19, 1996

The respective DDs for Site 1, 3, and 20 evaluated ARARs for each site’s selected
remedy. The DDs for Sites 1, 3, and 20 are provided as Appendix A, B, and C. In
accordance with CERCLA, Five Year Reviews have been completed in 2003 and 2008 to
verify the effectiveness of each remedy, including compliance with ARARs. Appendix D
summarizes the ARARs applicable to each of the current remedies at the site (ARARs
applicable to construction of the remedies are not included in Appendix D).

Notice of revision of the original risk-based cleanup goals for groundwater to the MCLs,
where the MCLs are more stringent for Sites 3 and 20, is documented in this ROD.

The preferred alternative for Site 18 is Alternative 2, continued enhanced bioremediation
with groundwater monitoring and LUCs.

2.13.1 Summary of the Rationale for the Selected Remedy

The Selected Remedy for Site 18 is continued enhanced bioremediation with groundwater
monitoring and LUCs. The LUCs will be implemented to ensure that exposure to
groundwater containing unacceptable levels of contaminants does not occur. The LUCs will
be implemented and enforced until such time that monitoring data indicates that
contaminants in groundwater have been reduced to the cleanup goals . If monitoring data
indicates that the ERD initiated in the groundwater through the previously conducted
NTCRA has not achieved the cleanup goals, additional injections will be performed to
assure that cleanup goals are being met. This remedy is being selected because it will
achieve substantial risk reduction and prevent exposure to contaminated media. Alternative
1, no action, was eliminated because it does not meet the RAOs and is not protective of
human health and the environment.
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2.13.2 Description of the Selected Remedy
Decision Document Sites

Affirmation of the DD remedies as described in Section 1.4.1 for Sites 1, 3, and 20 are being
documented in this ROD. LUCs are in place and are currently enforced at Sites 1, 3, and 20.
Establishing the cleanup goals at the most stringent MCLs for Sites 3 and 20 provides the
maximum potential for reuse in the future.

Selected Remedy Site 18

The major components of Alternative 2, continued enhanced bioremediation, groundwater
monitoring, and LUCs, are the following;:

e Continued groundwater monitoring and reporting to assess the continuing effectiveness
of the 2008 and 2010 injections and any future applications of bio-enhancing substrates
determined to be necessary at Site 18. The Navy, USEPA, and VDEQ will evaluate
monitoring reports to determine if additional injections are necessary. Monitoring will
be conducted for a sufficient period of time to assure that RAOs have been achieved.

e Additional in situ injection or application of bio-enhancing substrates into the shallow
groundwater at Site 18 if the Navy, USEPA, and VDEQ agree that, on the basis of
groundwater-monitoring data, additional treatment is warranted to achieve RAOs.

e LUGs in the form of restrictions on potable use of groundwater at the site and annual
inspections to ensure LUCs are maintained.

The objectives of the LUCs will be to protect against unacceptable exposure to groundwater:
e Prohibit digging into or disturbance of the site

e Prohibit the withdrawal of groundwater for purposes other than environmental
monitoring

Navy will perform a trend evaluation of both contaminant concentrations and groundwater
geochemical data on a yearly basis and submit the evaluation to USEPA and VDEQ for
review. This evaluation may be included in the Annual Long-term Monitoring Report
(beginning with the 2012 Report) for Naval Station Norfolk. If contaminant concentrations
remain above cleanup goals and the evaluation concludes that ERD is not effectively
occurring, the Navy will submit a plan which will provide for implementation of actions
necessary to achieve cleanup goals at Site 18 in a reasonable time frame. The plan will be
submitted within 60 days after approval of the Long-term Monitoring Report containing the
Site 18 evaluation.

Site 18 will be inspected quarterly, and the Navy will evaluate the effectiveness of the LUCs.
The Navy will maintain LUCs until site conditions allow for unlimited use and unrestricted
exposure. Within 120 days of the ROD signature, the Navy shall prepare a Limited
Remedial Action document for LUCs to implement the Selected Remedy and submit it to
USEPA and VDEQ for review and concurrence. The LUC portion of the remedial action will
provide for implementation and maintenance actions, including quarterly inspections and
reporting. The limited Remedial Action document will also include provisions that would
require a reevaluation of potential risks when the monitoring data indicate that cleanup
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goals have been met. The Navy will implement, maintain, monitor, record, review, report
on, and enforce the LUCs in accordance with the limited Remedial Action document.
Although the Navy may later transfer these responsibilities to another party by contract,
property transfer agreement, or through other means, the Navy shall retain ultimate
responsibility for remedy.

Cleanup goals for Site 18 were established to be MCLs. A detailed cost breakdown of the
Selected Remedy for Site 18 is provided in Table 2-7.

2.13.3 Expected Outcome of the Selected Remedy for Site 18

Currently, Site 18 is an open, vegetated field adjacent to the naval magazine storage area
that is not regularly accessed for purposes other than environmental monitoring or
inspection. Current land use is expected to continue at Site 18. LUCs will be employed to
prohibit the withdrawal of groundwater for any purpose other than environmental
monitoring until the monitoring data indicate that cleanup goals have been met in
groundwater.

2.14 Statutory Determinations for Site 18

In accordance with the NCP, the Selected Remedy for Site 18 meets the following statutory
determinations.

2.14.1 OQverall Protection of Human Health and the Environment

The Selected Remedy for Site 18 will prevent potential unacceptable human health risk from
contact with groundwater, by means of continued ERD and LUCs. LUCs will be maintained
to prevent the withdrawal of groundwater for purposes other than environmental
monitoring.

2.14.2 Compliance with ARARS
The Selected Remedy for Site 18 will comply with ARARs as shown in Appendix D.

2.14.3 Cost Effectiveness

The Selected Remedy for Site 18 is cost effective and represents the most reasonable value.
The cost incurred with continued enhanced bioremediation with groundwater monitoring
and LUCs would be for the preparation of a limited remedial action document,
implementation of the LUCs, periodic inspections, and periodic site monitoring and
reporting (including the Five-Year Review Report) to enforce the LUCs and conduct
groundwater monitoring. These costs are assumed to occur over a 10-year timeframe.

2.14.4 Utilization of Permanent Solutions and Alternative Treatment
Technologies or Resource Recovery Technologies to the Maximum
Extent Practicable

The Navy and USEPA, in partnership with the VDEQ, determined the Selected Remedy for
Site 18 represents the optimization of current solutions and treatment technologies.

ES071910101503VBO 2.07



RECORD OF DECISION SITE 1: CAMP ALLEN LANDFILL (OPERABLE UNIT 01), SITE 3: Q-AREA DRUM STORAGE YARD (OPERABLE UNIT 03),
SITE 18: FORMER NAVAL MAGAZINE WASTE STORAGE AREA (OPERABLE UNIT 14), AND SITE 20: BUILDING LP-20 (OPERABLE UNIT 04)

2.14.5 Preference for Treatment as a Principal Element

The Selected Remedy for Site 18 does satisfy the statutory preference for treatment as a
principal element because there is remediation occurring as part on the ongoing
bioremediation of groundwater. It also provides a means to assess the on-going effects of
the removal action injection activities, and the potential to perform additional injections to
promote ERD if monitoring data indicates additional stimulation is warranted.

2.14.6 Five-Year Review Requirements

The remedy will result in hazardous substances, pollutants or contaminants remaining
onsite above levels that allow for unlimited use and unrestricted exposure. Therefore, a
statutory review will be conducted within five years of the initiation of the remedial action
(and every five years thereafter) to evaluate continuing remedy effectiveness and to
determine if the remedy continues to be protective of human health and the environment.
Five Year Reviews will be conducted until groundwater cleanup levels have been achieved.

2.15 Documentation of Significant Changes

The Proposed Plan for Sites 1, 3, 18, and 20 was released for public comment June 18, 2010.
No comments were received during the public meeting or comment period. It was
determined that no significant changes to the remedy, as originally identified in the
Proposed Plan, were necessary or appropriate based upon input from the public.

The Proposed Plan, as released to the public, included revisions to certain cleanup goals at
Site 3 and Site 20 that would have resulted in changing the goals for certain contaminants
from risk-based values to MCLs that would have been less stringent. Based on further
evaluation, the Navy, USEPA, and VDEQ agree that the risk-based cleanup goals for COCs
with risk-based values lower than their respective MCLs should not be revised. Therefore,
only the constituents whose MCLs are more stringent than the original, risk-based values
are acceptable to be established as cleanup goals. The cleanup goals for Site 3 documented
in this ROD are shown in Table 2-3.

Additionally, the purpose of the ROD was adjusted slightly to include documentation of
ARARs applicable to current site remedies for Sites 1, 3, and 20. The DD ARARs are
referenced in the individual site DD (Appendices A, B, and C). The revised listing of
ARARs are documented in Appendix D.
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Table 2-1: Sites 1, 3, and 20 Potential Unacceptable Risk

Current/Future Industrial Worker (surface soil and shallow groundwater)
Future Construction Worker (shallow groundwater, surface soil)

Future adult resident (shallow and deep groundwater)

Future child resident (shallow and deep groundwater, surface and subsurface
soil)

No unacceptable ecological risks were identified

Site 1 Area A Area A
Future adult resident (soil, groundwater) Soil: Arsenic and cadmium
Future child resident (soil, surface water, sediment, and groundwater) Surface water: Aroclor-1254
Ecological (surface water and sediment) Sediment: Arsenic, Aroclor-1254, and Aroclor-1260
Groundwater: 1,2-dichlorothene, vinyl chloride, and
trichloroethene
Area B Area B
Future adult resident (groundwater) Soil: Arsenic, cadmium, and manganese
Future child resident (soil, sediment, and groundwater) Sediment: Arsenic and cadmium
Ecological (surface water and sediment) Groundwater: 1,2-dichloroethene, benzene, vinyl chloride,
trichloroethene, and arsenic
Site 3 Future Worker (indoor air) Groundwater (indoor air): Carbon tetrachloride, chloroform,
Future adult resident (indoor air) 1,1-DCE, 1,1-DCA, 1,1,1-TCA, PCE, TCE, vinyl chloride
Future child resident (indoor air and soil) Soil: thallium
No unacceptable ecological risk identified
Site 20 Current/Future Maintenance Worker (shallow groundwater and surface soil) Shallow Groundwater: Vinyl chloride, 1,1-DCE, 1,2-DCE, TCE,

and benzene

Deep Groundwater: Arsenic, vinyl chloride, benzene, and 1,2-
DCE

Surface Soil: arsenic, beryllium, and benzo(a)pyrene
Subsurface soil: None




Table 2-2 - Cleanup Goals for Groundwater at Site 1

Deep Aquifer

Cleanup Goals Shallow Aquifer Original Shallow Aquifer Revised
Contaminant of Concern (ng/L) Cleanup Goals (pg/L) Cleanup Goals (ug/L)?

MCL Risk-based MCL
1,2-Dichloroethane 5 190 5
cis-1,2-Dichloroethene 70 15,000 70
1,1,1-Trichloroethane 200 13,500 200
Benzene 5 600 5
Ethylbenzene 700 150,000 700
Tetrachloroethene 5 340 5
Toluene 1,000 301,000 1,000
Trichloroethene 5 1,600 5
Vinyl Chloride 2 9 2
Xylenes 10,000 3,000,000 10,000

Notes:
?In November 2007, the NSN Tier 1 Partnering Team agreed to revise the groundwater cleanup goals from the risk-based values
to MCLs for the shallow aquifer Non-Significant Differences Document.



Table 2-3 - Cleanup Goals for Groundwater at Site 3

Contaminant of Concern Original Cleanup Goals (ug/L) Revised Cleanup Goals (ug/L)*

Risk-based MCL

Carbon Tetrachloride 2.7 2.7

Chloroform 11 11

1,1-Dichloroethene 0.38 0.38

Tetrachloroethene 60 5

Trichloroethene 49 5

Vinyl chloride 0.08 0.08

Notes:

? Clean up goals are revised only for those contaminants which the MCL is more stringent.



Table 2-4 - Cleanup Goals for Groundwater at Site 20
Original, Risk-Based Cleanup Goals

Contaminant of Concern (ng/L) Revised (MCL) Cleanup Goals (ug/L)
Trichloroethene 136 5
1,1-Dichloroethene 11 7
1,2-Dichloroethane? 172 5
1,2-Dichloroethene 306 70
Vinyl Chloride 6 2
Benzene 19 5
Notes:

& 1,2-Dichloroethane was not identified in the Decision Document, but was listed in the Long-term Monitoring Plan.



Table 2-5 - Cleanup Goals for Groundwater at Site 18

Clean up Goal

at MCLs
Contaminant of Potential Concern (ng/L)
Trichloroethene 5
cis-1,2-Dichloroethene 70
Vinyl chloride 2
1,1-Dichloroethene 7




TABLE 2-6
Descriptions of Alternatives

Alternative Components Details Cost
1—No Action Existing Site Not Applicable Capital Cost $0
18 Area Annual O&M $0
Present-Worth $0
Time Frame 10 years
2 — Continued Land Use - Semiannual groundwater
Enhanced Controls monitoring Capi
. L pital Cost $6,500
Bioremediation  (LUCs)to _ P
with cover Site 18 A.nnual monlto-rlng report Annual O&M $8.904
Groundwater Area - Five-Year Review report Net Present-Worth ~ $100,258
Monitoring and - Sign Installation -
Land Use Luc t Time Frame 10 years
Controls* h ocumen
- Integrity Inspections
- Statutory remedy 5-year reviews
Notes

*Alternative 2 assumes that groundwater monitoring is required but no additional injections are conducted. If the
Navy, USEPA, and VDEQ agree additional treatment via injection is required, additional cost will need to be
considered.



TABLE 2-7
Alternative 2
Continued Enhanced Bioremediation

Site: Site 18 Description: Monitoring groundwater data to determine if bioremediation implemented through a
Location: Naval Station Norfolk, Former NM Storage Area removal action at the site is reducing groundwater contaminant concentrations to
Phase: Record of Decision the MCL. Stimulate the bioremediation if necessary. Institute LUCs to prevent
Date: July 1, 2010 unacceptable exposure to groundwater.
CALCULATIONS ASSUMPTIONS
1) Long Term Monitoring
* Quarterly inspection of site and annual reporting
* 5 Year review
* No long term groundwater or soil sampling will be conducted
2) LUCs for 10 year timeframe
CAPITAL COSTS
Description Qty Unit Unit Cost Total Cost Notes
Preparation of LUC Remedial Design 1 EA $5,000 $5,000 Engineer's Estimate
Purchase and Installation of Site Signs
(Monitoring in Progress; LUCs in effect; Contact info, etc.) 1 EA $1,500.00 $1,500
TOTAL CAPITAL COST $6,500 |
OPERATION AND MAINTENANCE COSTS (Years 1-4 and 6-9)
Land Use Control Monitoring
Quarterly site inspection and annual reporting 1 UNIT $1,500.00 $1,500 Engineer's Estimate
SUBTOTAL
Groundwater Monitoring
Semi-annual groundwater monitoring/reporting (assumed) 2 EA $2,750.00 $5,500
SUBTOTAL $7,000
Contingency 20% $1,400
SUBTOTAL $8,400
Project Management 6% $504
TOTAL ANNUAL OPERATION AND MAINTENANCE COST (Years 1-4 and 6-9) $8,904 |
OPERATION AND MAINTENANCE COSTS (Years 5 and 10)
Five Year Reviews
Inspection 1 UNIT $500.00 $500 Engineer's Estimate
SUBTOTAL $500
Five year review report 1 UNIT $2,000.00 $2,000 Engineer's Estimate
SUBTOTAL
SUBTOTAL $2,500
Groundwater Monitoring
Semi-annual groundwater monitoring/reporting (assumed) 2 EA $2,750.00 $5,500
SUBTOTAL $8,000
Contingency 20% $500 Engineer's Estimate
SUBTOTAL $16,500
Project Management 6% $990.00
TOTAL ANNUAL OPERATION AND MAINTENANCE COST (Years 5 and 10) $17,490 |
TOTAL NET PRESENT WORTH (10 Years) $100,258 |

NOTES: 1. THE ESTIMATE SHOWN ABOVE IS CONSIDERED BUDGETARY-LEVEL COST ESTIMATING, SUITABLE FOR USE IN PROJECT EVALUATION

[AND PLANNING. ACTUAL CONSTRUCTION COSTS ARE EXPECTED TO VARY FROM THESE ESTIMATES DUE TO MARKET CONDITIONS, ACTUAL COSTS

OF PURCHASED MATERIALS, QUANTITY VARIATIONS, REGULATORY REQUIREMENTS, AND OTHER FACTORS EXISTING AT THE TIME OF CONSTRUCTION.

2. COSTS REFLECT AN ASSUMPTION THAT GROUNDWATER MONITORING IS REQUIRED BUT NO ADDITIONAL INJECTIONS ARE REQUIRED. THE EFFICACY OF THE
ORIGINAL ERD INJECTIONS WILL BE REVIEWED BY THE NAVY IN CONSULTATION WITH THE EPA AND VDEQ TO DETERMINE IF ADDITIONAL INJECTIONS ARE WARRANTED.
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SECTION 3

Responsiveness Summary

The participants in the public meeting included representatives of the Navy, USEPA, and
VDEQ. No community members attended the meeting. No questions were received during
the public meeting, and no additional written comments, concerns, or questions were
received from community members during the public comment period.
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Appendix A
Site 1 Decision Document
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Appendix C
Site 20 Decision Document
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Appendix D
Site 18 ARARS




TABLE D-1

Acronyms and Abbreviations
Site 18 Record of Decision
Naval Station Norfolk
Norfolk, Virginia

Acronyms and Abbreviations

ARAR
BTAG
CERCLA
CFC
CFR
DCR
DNH
IDW
MCL
MCLG
NAAQS
NESHAPs
NPDES
NSDWRs
NSPS
OSWER
PCB
PMCL

Notes

Applicable or relevant and appropriate requirement
Biological Technical Assistance Group

Comprehensive Environmental Response, Compensation and Liability Act
Chlorofluorocarbon

Code of Federal Regulations

Virginia Department of Conservation and Recreation
Division of Natural Heritage

Investigation Derived Waste

Maximum Contaminant Level

Maximum Contaminant Level Goal

National Ambient Air Quality Standards

National Emission Standards for Hazardous Air Pollutants
National Pollutant Discharge Elimination System

National Secondary Drinking Water Regulations

New Source Performance Standards

Office of Solid Waste and Emergency Response
Polychlorinated biphenyls

Primary Maximum Contaminant Level

POTW
ppm
RAO
RBC
RCRA
SDWA
SMCL
TCLP
TSCA
uIC
USACE
usc
USEPA
UUIUE
VAC
VMRC
VPA
VPDES

Publicly Owned Treatment Works

Parts per Million

Remedial Action Objective

Risk-Based Concentrations

Resource Conservation and Recovery Act

Safe Drinking Water Act

Secondary Maximum Contaminant Level
Toxicity Characteristic Leaching Procedure
Toxic Substance Control Act

Underground Injection Control

US Army Corps of Engineers

United States Code

United States Environmental Protection Agency
Unlimited Use/Unrestricted Exposure

Virginia Administrative Code

Virginia Marine Resource Commission

Virginia Pollutant Abatement

Virginia Pollutant Discharge Elimination System

ARARs cited within this Appendix are applicable to the non-time-critical removal action (NTCRA) conducted at the site to implement enhanced reductive dechlorination of volatile
organic compounds.

References

Commonwealth of Virginia, 2004. Preliminary Identification, Applicable or Relevant and Appropriate Requirements.
USEPA, 1998. CERCLA Compliance with Other Laws Manual: Interim Final . Office of Emergency and Remedial Response. EPA/540/G-89/006.

USEPA, 1998. CERCLA Compliance with Other Laws Manual: Part Il. Clean Air Act and Other Environmental Statutes. Office of Emergency and Remedial Response.
USEPA, 1998. RCRA, Superfund & EPCRA Hotline Training Manual. Introduction to Applicable or Relevant and Appropriate Requirements. EPA540-R-98-020.
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Table D-2

Federal Chemical-Specific ARARs
Site 18 Record of Decision
Naval Station Norfolk. Norfolk. Virainia

Media

Requirement

Safe Drinking Water Act

Groundwater

SDWA standards serve to protect public water
systems. Primary drinking water standards
consist of federally enforceable MCLs. MCLs
are the highest level of a contaminant that is
allowed in drinking water.

Prerequisite

Impact to public water systems that have at
least 15 service connections or serve at
least 25 year-round residents. May also be
cleanup standards for on-site ground or
surface waters that are current or potential
sources of drinking water.

Citation

40 CFR 141.11to
141.16 and 141.61
to 141.66

Alternative

ARAR
Determination

Comment

1 - No Further [Applicable No action does not provide a means to assess
Action whether or not groundwater concentrations are
reducing to the MCLs. However, the aquifer is
not currently, nor reasonably anticipated in the
future to be used as a potable water supply.
2 - Continued [Applicable The monitoring component provides data
Enhanced assesment to determine if groundwater
Bioremediation concentrations have reached the MCL.
with LUCs However, the aquifer is not currently, nor

reasonably anticipated in the future to be used
as a potable water supply.
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Table D-3

Virginia Chemical-Specific ARARs
Site 18 Record of Decision
Naval Station Norfolk, Norfolk, Virginia

Media Requirement Prerequisite Citation Alternative ARAR Comment
Determination

State Water Control Law [VA Code Ann. 88 62.1-44.2 to 62.1-44.34:28 (2003)]

Groundwater Establishes groundwater quality Standards are used when |Groundwater 1 - No Further |Relevant MCLs are used as cleanup goals. There are no surrogates listed
standards to protect the public health [no MCL is available. Quiality Action in 9VAC 25-280 for other VOCs detected in Site 18 groundwater.
or welfare and enhance the quality of Standards, Alternative 1 does not provide a means to assess groundwater
water. 9 VAC 25-280 2 “Continued  |Relevant contaminant concentrations ro compare to groundwater

Sections 10, 20, Enhanced standards.
30, 40, and 50 Bioremediation

Waterworks with LUCs

Regulations: 12

VAC 5-590-10,

390, and 440

Virginia Waste Management Act [VA Code Ann. 88 10.1-1400 to 1457 (2004)]

Waste/Soil/Water |Wastes to be managed must be Management of wastes. |Hazardous 1 - No Further |Relevant No Action will not generate waste (e.g, purge water).
sampled for TCLP analyses to Waste Action
determine the appropriate waste Regulations,
characterization. TCLP regulatory 9 VAC 20-60-261
levels and definition of RCRA
hazardous waste. 2 - Continued |Applicable The groundwater monitoring will generate purge water which will

Enhanced be characterized for off site disposal at an appropriately licensed
Bioremediation facility. Based on site history, it is not anticipated that IDW will be
with LUCs characterized as hazardous waste.
Waste/Soil/Water |Hazardous wastes shall not be Management of solid Solid Waste 1-No Action |Relevant No Action will not generate waste (e.g, purge water).
disposed or managed in solid waste |waste. Management
disposal facilities. Regulations, 9
VAC 20-80-240c
©
2 - Continued |Relevantand |The groundwater monitoring will generate purge water which will
Enhanced Appropriate be characterized for off site disposal at an appropriately licensed
Bioremediation facility. Based on site history, it is not anticipated that IDW will be
with LUCs characterized as hazardous waste.
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Table D-4

Federal Action-Specific ARARs
Site 18 Record of Decision
Naval Station Norfolk, Norfolk, Virginia

Requirement

Prerequisite

Citation

ARAR
Determination

Comment

Safe Drinking Water Act

Underground
injection

Resource Co
Off-site
disposal of
hazardous
wastes

Regulates the subsurface emplacement of liquids
through the Underground Injection Control program,
which governs the design and operation of five
classes of injection wells in order to prevent
contamination of underground sources of drinking
water.

nservation and Recovery Act Subtitle C
Administrative standards for hazardous wastes sent
off-site for further management. Administrative
RCRA standards include the obligation to obtain
permits and keep various records at all hazardous
waste treatment, storage, and disposal facilities;
and the requirement to include a hazardous waste
manifest when sending hazardous wastes off-site.

Any dug hole or well that is deeper
than it's largest surface dimension,
where the principal function of the hole
is in placement of fluids.

Off-site disposal of hazardous wastes.

40 CFR 144.1(g)(1),144.3,
144.6,144.11,144.12(a),
144.24(a),144.80(e), 144.82,
144.83, 146.8, 146.10(c)

40 CFR 240 to 282

1 - No Further

Not Applicable

Action
2 - Continued |Applicable In the event groundwater monitoring data indicates
Enhanced that contaminant concentrations are not reducing
Bioremediation or not likely to reach the MCLS, additional food-
with LUCs grade substrate injection may be completed to

1 - No Further

Not Applicable

further the breakdown of contaminants in
groundwater. The remedy will comply with the
substantive requirements of the regulation. This
ARAR is applicable because the temporary
injections wells (via direct push application) could
be considered class V groundwater wells and fluids]
will be injected into the ground.

Action
2 - Continued |Relevant and The groundwater monitoring component will
Enhanced |Appropriate generate waste (e.g., purge water) which will be
Bioremediation characterized for off site disposal. Based on site
with LUCs history, it is not anticipated that IDW will be

characterized as hazardous waste.
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Table D-5

Virginia Action-Specific ARARs

Site 18 Record of Decision

Naval Station Norfolk, Norfolk, Virginia

Requirement Prerequisite ARAR

Determination

Alternative Comment

Virginia Waste Management Act [VA Code Ann. §§ 10.1-1400 to 1457 (2004)]

Handling, storage, Provides for the control of all hazardous wastes that are generated Management of wastes |Hazardous Waste Regulations, 1 - No Further |Applicable
treatment, disposal, within, or transported to, the Commonwealth for the purposes of storage, |that meet the definition (9 VAC 20-60-261.3 Action
and/or transportation of [treatment, or disposal or for the purposes of resource conservation or of hazardous waste.
hazardous waste IDW |recovery. Any disposal facility must be properly permitted and in
compliance with all operational and monitoring requirements of the
permit and regulations. 2 - Continued |Applicable The groundwater monitoring component will
Enhanced generate waste (e.g., purge water) which will be
Bioremediation characterized for off site disposal. Based on site
with LUCs history, it is not anticipated that IDW will be
characterized as hazardous waste.
Handling, storage, Provides for the control of all hazardous wastes that are generated Management of wastes |Hazardous Waste Regulations, 1 - No Further |Relevant and
treatment, disposal, within, or transported to, the Commonwealth for the purposes of storage, |that meet the definition (9 VAC 20-60-12 to 1505; Action Appropriate
and/or transportation of [treatment, or disposal or for the purposes of resource conservation or of hazardous waste. Regulations Governing the
hazardous waste IDW  [recovery. Any disposal facility must be properly permitted and in Transportation of Hazardous
compliance with all operational and monitoring requirements of the Materials ,
permit and regulations. 9 VAC 20-110-10 to 130
2 - Continued |Relevant and The groundwater monitoring component will
Enhanced Appropriate generate waste (e.g., purge water) which will be
Bioremediation characterized for off site disposal. Based on site
with LUCs history, it is not anticipated that IDW will be
characterized as hazardous waste.
Handling, storage, Establishes standards and procedures pertaining to the management of |Management of wastes |Solid Waste Management 1 - No Further |Relevant and
treatment, disposal, solid wastes, and siting, design, construction, operation, maintenance, [that meet the definition [Regulations, Action Appropriate
and/or transportation of |closure, and post-closure care of solid waste management facilities in of solid waste. 9 VAC 20-80-10 to 790
solid waste IDW this Commonwealth in order to protect the public health, public safety,
the environment, and natural resources. Provides the means for
identification of open dumping of solid waste and provides the means for
prevention or elimination of open dumping of solid waste to protect the
public health and safety and enhance the environment. Sets forth the 2 - Continued |Relevant and The groundwater monitoring component will
requirements for undertaking corrective actions at solid waste Enhanced Appropriate generate waste (e.g., purge water) which will be
management facilities. Any disposal facility must be properly permitted Bioremediation characterized for off site disposal. Based on site
and in compliance with all operational and monitoring requirements of with LUCs history, it is not anticipated that IDW will be
the permit and regulations. characterized as hazardous waste.
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Appendix E
Sites 1, 3, and 20 ARARs




TABLE E-1

Acronyms and Abbreviations

Sites 1, 3, and 20 Record of Decision
Naval Station Norfolk

Norfolk, Virginia

ARAR
BTAG
CERCLA
CFC
CFR
DCR
DNH
MCL
MCLG
NAAQS
NESHAPs
NPDES
NSDWRs
NSPS
OSWER
PCB
PMCL

Notes:

Applicable or relevant and appropriate requirement
Biological Technical Assistance Group

Comprehensive Environmental Response, Compensation and Liability Act

Chlorofluorocarbon

Code of Federal Regulations

Virginia Department of Conservation and Recreation
Division of Natural Heritage

Maximum Contaminant Level

Maximum Contaminant Level Goal

National Ambient Air Quality Standards

National Emission Standards for Hazardous Air Pollutants
National Pollutant Discharge Elimination System
National Secondary Drinking Water Regulations
New Source Performance Standards

Office of Solid Waste and Emergency Response
Polychlorinated biphenyls

Primary Maximum Contaminant Level

POTW
ppm
RBC
RCRA
SDWA
SMCL
TCLP
TSCA
uiC
USACE
usc
USEPA
VAC
VMRC
VPA
VPDES

Publicly Owned Treatment Works

Parts per Million

Risk-Based Concentrations

Resource Conservation and Recovery Act

Safe Drinking Water Act

Secondary Maximum Contaminant Level
Toxicity Characteristic Leaching Procedure
Toxic Substance Control Act

Underground Injection Control

US Army Corps of Engineers

United States Code

United States Environmental Protection Agency
Virginia Administrative Code

Virginia Marine Resource Commission

Virginia Pollutant Abatement

Virginia Pollutant Discharge Elimination System

Listing the statutes, policies, and citations for the ARARs does not indicate that the Navy accepts the entire statues or policies as potential ARARs; only substantive requirements of the
specific citations are considered potential ARARs.
Red text indicates a revision from the original ARARs documented in the DDs; revisions include current citations and changes documented in the ROD.

The ARARs documented by the ROD are inclusive of current remedies (ARARs applicable to construction of remedies are not included in this evaluation).

References

Commonwealth of Virginia, 2004. Preliminary Identification, Applicable or Relevant and Appropriate Requirements.

USEPA, 1998. CERCLA Compliance with Other Laws Manual: Interim Final . Office of Emergency and Remedial Response. EPA/540/G-89/006.

USEPA, 1998. CERCLA Compliance with Other Laws Manual: Part Il. Clean Air Act and Other Environmental Statutes. Office of Emergency and Remedial Response.

EPA/540/G-89/009.

USEPA, 1998. RCRA, Superfund & EPCRA Hotline Training Manual. Introduction to Applicable or Relevant and Appropriate Requirements. EPA540-R-98-020.
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TABLE E-2

Federal Chemical-Specific ARARs
Sites 1, 3, and 20

Naval Station No
Norfolk, Virginia

rfolk

[ Media |

Requirement

Citation

| Site

ARAR Determination

Comment

[Decision Doct

ment: Clean Water Act (CWA) 33 USC 1251 et seq

42 USC 9621(d)(2)

Surface Water [Water quality criteria 33 USC 1313 and 57 |Sites 1 and 20 Applicable Federal water quality standards would be applicable
Federal Register for any discharges to surface water (from
60920-60921 contaminated groundwater or surface runoff).

Surface Water |Water quality criteria 33 USC 1314(a) and |Sites 1 and 20 Applicable Federal water quality standards may be relevant and

appropriate for any discharges to surface water
(from contaminated groundwater or surface runoff).

Decision Docu

ment: Safe Drinking Water Act

Groundwater

Standards for protection of
drinking water sources serving at
least 25 persons. MCLs consider
health factors, as well as
economic and technical feasibiliity
of removing a contaminant;
MCLGs do not consider the
technical feasibility of contaminant
removal. For a given contaminant,
the more strigent of MCLs or
MCLGs is applicable unless the
MCLG is zero, in which case the
MCL applies.

a. MCLs 40 CFR
141.11-141.16

b. MCLGs 40 CFR
141.50-141.51

Sites 1, 3, and 20

Revelant and appropriate
in developing cleanup
goals for contaminated
groundwater and surface
water that may potentially
be used as a potable water
supply.

MCLs were used in developing cleanup goals for the
Yortown Aquifer for Site 20.

Site 1 cleanup goals were revised from risk-based
concentrations to MCLs vis a NSD in 2008.

Site 3 cleanup goals were revised from risk-based
concentrations to MCLs for contaminants whose
MCL is more stringent.

Site 20 cleanup goals were revised from risk-based
concentrations to MCLs for the shallow aquifer.

Revised citation: 40 CFR 141.11 to 141.16 and
141.61 to 141.66
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TABLE E-3

Virginia Chemical-Specific
Sites 1, 3, and 20

Naval Station Norfolk
Norfolk, Virginia

ARARs

(l Media

| Requirement

Site

Citation

ARAR Determination

Comment

Decision Document: Vi

rginia Water Quality Standards

Surface Water

Water quality standards based on water use
and class of surface water

Sites 1 and 20

VR 680-21-01.14

Applicable

Water quality standards would be
applicable for any discharges to
surface water (from contaminated
groundwater to surface water)
Revised Citation: 9 VAC 25-260
Sections 10, 20, 30, 50, 140, 310,
and 410

Decision Document: Vi

rginia Emission Standards for Toxic Pollutants

and secondary maximum contaminant levels
for drinking water.

Sections 10, 390,
and 440

Air Established acceptable limits for toxic Sites 1, 3, and 20 [VR 120-01 Applicable to discharge of [Remedial design will determine air
pollutants by applying a 1/40 correction factor treated water to the emissions from the treatment
to the occupational standard Threshold Limit atmosphere technology will not exceed emissions
Value-Ceiling (TLV-Ceiling). standards.
9 VAC 5-60-Sections 300, 310, 320,
330, and 350
Decision Document: Virginia Pollution Discharge Elimination System Regulation
Surface Water Development of a discharge limit/clean-up level |Sites 1 and 20 VR 680-14-01 Applicable Discharge limit/clean-up level would
depending on the characteristic of receiving be applicable for any point source
stream discharge of treated groundwater
Revised Citation:9 VAC 25-31-10 et
seq.
Department of Health’s Waterworks Regulations
Groundwater Development of Maximum Contaminant Levels |Sites 1, 3, and 20 |12 VAC 5-590- Applicable The clean up goals for groundwater

at Sites 1, 3, and 20 are maximum
contaminant levels when the MCL is
more stringent than risk-based
calculated clean-up goals (Site 3).
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TABLE E-4

Federal Action-Specific ARARS

Sites 1, 3, and 20
Naval Station Norfolk
Norfolk, Virginia

Action

| Requirement

| Citation

Site

| ARAR Determination

| Comment

Decision Document: DOT Rules for Hazardous Materials Transport

Offsite Transport of
any media

Regulates the transport of hazardous waste materials
including packaging, shipping, and placarding

49 CFR Parts
107 and 171.1-
500

Sites 1, 3, and
20

Applicable for any action

hazardous materials

requiring offsite transportation of

Remedial actions may include off-site
treatment and disposal (e.g. off-site
regeneration of activiated carbon)

Decision Document:

RCRA Subtitle C

Hazardous Waste
Handling

Regulations concerning determination of whether or not
a waste is hazardous based on characteristics or listing

40 CFR 240 to
282

Sites 1, 3, and
20

Relevant and appropriate

State regulations for treatment and
disposal of wate take precedence

Decision Document:

National Emissions Standards for Hazardous Air Pol

lutants (NESHAPS)

Air

Standards promulgated under the Clean Air Act for
significant sources of hazardous pollutants, such as
vinyl chloride, benzene, TCE, dichlorobenzene,
asbestos, and other hazardous substances. Considered
for any source that has the potential to emit 10 tons of
any hazardous air pollutant or 25 tons of a combination
of hazardous air pollutants per year.

40 CFR Part 61

Sites 1, 3, and
20

hazardous pollutants. Remedial
actions (e.g. air stripping) may
result in releasing hazardous air
pollutants. Treatment design will
include air emissions control

with NESHAPs

Applicable to potential releases dAir emissions from the treatment facility

equipment as required to complyl

will not exceed air emission standards
during the remedial design.
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TABLE E-5

Virginia Action-Specific ARARs
Sites 1, 3, and 20

Naval Station Norfolk

Norfolk, Virginia

( Action [ Requirement [ Citation Site | ARAR Determination | Comment

Decision Document: Virginia Air Pollution Regulations

Toxic pollutants Toxic pollutants may not be discharged to thdVR 120-05 Sites 1, 3, and 20 Applicable Applicable to air discharges from groundwater
atmosphere at amounts in excess of treatment system
standards Revised Citation: 9 VAC 5-60-Sections 300, 310,

320, 330, and 350.
|Decision Document: Virginia Pollutant Discharge Elimination System (VPDES) and Water Permit Regulations
Discharge to surface water [Regulated point-source discharges through |VR 680-14-01 and VR [Sites 1 and 20 Applicable Substantive requirements of VPDES permit will

VPDES permitting program; permit
requirements include compliance with
corresponding water quality standards,
establishment of a discharge monitoring
system, and completion of regular discharge
monitoring records. The Water Permit
Regulations apply to activities such as
dredging, filling, or discharging into or
adjacent to surface waters (including
wetlands); or any physical, chemical, or
biological surface water impact

680-15-01

be used to determine the discharge limits for the
discharge of the treated water to surface water or]
site. Site 1 treated effluent is discharged to the
Upper Reaches of Bousch Creek which contains
wetlands in it's watershed. The Site 20 effluent is
discharged into a drop inlet of the Bousch Creek
culvert; no downgradient wetlands are present.
Revised Citation 9 VAC 25-210-80

|Revised

Closure of landfill

Closure and post-closure care requirement
for hazardous waste landfill

VR 672-10-01, Part X,
Section 10.13.K

Site 1

Relevant and Appropriate

Relevant and appropriate
Revised citation: 9 VAC 20-80-Sections 140,
150, 210, 220, 230, 240, and 270

treatment, disposal, and/or
transportation of hazardous
waste

marked, labeled, placarded, and transported
in the manner required

Handling, storage, Hazardous materials must be packaged, VR 672-10-01, Parts VI |Sites 1, 3, and 20 Applicable Applicable for offsite transportation of materials
treatment, disposal, and/or [marked, labeled, placarded, and transported |and VII classified as hazardous
transportation of hazardous |in the manner required
\waste Revised citation: Hazardous Waste Regulations,
VAC 20-60-261.3, 262,263
Revised citation: Regulations Governing the
Transportation of Hazardous Materials,
9 VAC 20-110-10 to 130
Handling, storage, Hazardous materials must be packaged, VR 672-30-1 Sites 1, 3, and 20 Applicable Applicable for off-site transportation of materials

classified as hazardous

Hazardous Waste Regulations,

9 VAC 20-60-261.3, 262,263

Regulations Governing the Transportation of
Hazardous Materials,

9 VAC 20-110-10 to 130
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