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Zone A Corrective Measures Study Work Plan
Naval Base Charleston

Section 1: Description of the RCRA CAP Process
Revision: 0; June 5, 1998

1.0 DESCRIPTION OF THE RCRA CAP PROCESS

The Resource Conservation and Recovery Act (RCRA) Corrective Action Program (CAP) consists
of a series of actions typically required at permitted facilities at which a release has occurred from
a solid waste management unit (SWMU) or area of concern (AOC). Consent orders issued by an

authorizing agency can also require that a facility establish and begin a RCRA CAP.

The environmental investigation and remediation at the former Charleston Naval Base and
Shipyard are required by the Hazardous and Solid Waste Amendments section of the facility’s
RCRA Part B permit. This work plan describes the corrective measures study portion of the
RCRA CAP for Zone A at the former military base.

1.1 Components of the RCRA CAP

A RCRA CAP may consist of the following five actions, as well as other actions not listed:

. Actionl — RCRA Facility Assessment (RFA)

. Action2 — RCRA Facility Investigation (RFI)

J Action3 — Interim Stabilization Measures (ISM)

. Action4 — Corrective Measures Study (CMS)

. " Action5 — Corrective Measures Implementation (CMI)

The RFA is the initial assessment and investigation of releases at the subject facility. This step
is noninvasive (i.e., no environmental media are sampled) and it primarily reviews the facility’s
history of releases. Should there be sufficient evidence of a release, the facility usually proceeds
to the next stage of the program, an RFI, which is used to evaluate the nature and extent of the

release and provide additional information to support a CMS, if warranted.

1-1



Zone A Corrective Measures Study Work Plan
Naval Base Charleston

Section 1: Description of the RCRA CAP Process
Revision: 0; June 5, 1998

The CMS identifies and evaluates potential remedial alternatives for selected sites at the facility
and is usually followed by implementation of the one selected. This subsequent step (remedial

alternative implementation) is referred to as the CMI.

ISMs are intended to control or abate immediate and extreme threats to human health and/or the
environment from the release(s), and/or prevent or reduce the further spread of contamination
while long-term remedies are being developed. By definition, this stabilization effort is not
required for all sites. However, if emergency stabilization efforts are required, they generally
occur during the first stage of corrective action, though they may also be conducted at any time
during the process. The level of present threat and/or likelihood of potential threat to either
human health or the environment from releases at the subject facility determines the time and

scope of the ISM, if required.

1.2 Sequencing of the RCRA CAP

It is not necessary for the RCRA CAP to occur in the sequence indicated by the steps listed. Nor
are all the steps required to satisfy the RCRA CAP. Every facility and associated site release is
unique. Therefore, the remedial action evaluation and cleanup process needs to be tailored to each

facility, and should be directly related to the complexity of facility operations and the severity of

associated release(s).

In summary, the level of detail, and thus ensuing effort, of a corrective action program at a
RCRA-regulated facility should be proportional to the actual risk to human health and/or the

environment posed by facility-related contaminants.
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2.0 DESCRIPTION OF THE CMS PROCESS

The CMS essentially starts with the selection of candidate sites for remedial alternative evaluation.
As part of a risk management decision, the project team selects sites for inclusion in the CMS
process. The decision is primarily based on applicable site conditions and the information

obtained during the RFI process, such as risk level and the main risk drivers.

2.1  Objective
The CMS’ overall objective is to identify, screen, evaluate, and rank potential remedial

alternatives for sites that have been elevated into the CMS stage from the RFI.

This objective will be met by screening and evaluating potential alternatives against four threshold
criteria and five balancing criteria. If more than one viable alternative is identified for the subject

site, a matrix of ranked alternatives will be presented in the CMS report.

2.2 Inclusion Criteria
Sites with the following characteristics were included in the CMS process. However, as stated

previously, final CMS site selection is a result of risk management decisions made by the project

team.

J Inclusion Criteria 1 —  Sites at which surface soil posed an incremental lifetime excess
cancer risk (ILCR) exceeding 1E-6, based on a maximum
unrestricted reuse scenario (i.e., residential reuse).

. Inclusion Criteria 2 —  Sites at which groundwater contaminants exceeded applicable
maximum contaminant levels (MCLs) or other promulgated
standards, as defined by the project team, and/or groundwater
with residential risk exceeding 1E-6.

. Inclusion Criteria 3 —  Sites recommended for further consideration by the project

team.
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2.3  Threshold Criteria

Potential remedial technologies or alternatives have been listed for each site based on information
from the current RFI, other field or support documents, professional experience, and project team
input. Each potential remedial technology or alternative will then be screened against four
threshold criteria to determine its viability. Threshold criteria are considered primary criteria that

must be met by the screened alternative for it to be further considered as a viable candidate.

J Threshold Criteria 1 — Protection of human health and the environment

J Threshold Criteria 2 — Attainment of cleanup standards

J Threshold Criteria 3 — Source control

. Threshold Criteria 4 — Compliance with applicable waste management standards

Technologies or alternatives that pass this initial screening will be retained for further evaluation
and comparison. In addition, ranking the alternatives may be required if more than one remedial
option passes the initial screening. Formal, or secondary, screeming typically requires
- engineering calculation, parameter estimation, or treatability/pilot study to determine technology

effectiveness.

2.4 Balancing Criteria
If more than one remedial option is identified for the site, they are further evaluated against five
balancing criteria. These secondary criteria can act as a tie-breaker for remedial alternatives that

have met all four of the threshold criteria described above.

J Balancing Criteria 1 — Long-term reliability and effectiveness
. Balancing Criteria 2 — Reduction in waste toxicity, mobility, or volume
. Balancing Criteria 3 — Short-term effectiveness

J Balancing Criteria 4 — Implementability

J Balancing Criteria 5 — Cost
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The remedial alternative eventually selected for the site is usually the one that presents favorable
overall balancing characteristics. However, it is important that the evaluation process consider
site-specific constraints and remain flexible. It is possible that technology limitations, or other yet-
to-be-determined limitations, could drive remedy selection rather than media-specific cleanup goals

being the driving factor. Property reuse consideration is an example of a potential limiting factor.

2.5 Ranking of Alternatives

Alternatives will then be compared and ranked, based on their ability to satisfy the nine criteria.
The proposed alternative for the site’s final remedy typically will consist of the alternative, or
group of alternatives, that present the most cost-effective and technically feasible approach, that
can protect human health and the environment while obtainingreatistic-cleanup-pgoats-in-a-timety
fashton;constdering property reuse BSHWM cleanup goals in a timely fashion considering both

residential and industrial re-use scenarios.”

2.6  Public Participation

Public involvement and input regarding remedial alternative selection will be solicited during the
CMS. However, public participation can also be solicited at any time throughout the RCRA CAP.
It is important to openly communicate with all stakeholders at the former Charleston Naval Base
and Shipyard. The practice of early, and frequent, public involvement usually leads to informed

and sincere public support of the project, rather than public opposition through misunderstanding.

The CMS process is further described in Volume I of the Comprehensive Corrective Measures

Study Project Management Plan, EnSafe/Allen & Hoshall, June 1997.

2.7 Final Remedy Selection

The United States Navy and the South Carolina Department of Health and Environmental Control
(SCDHEC) will jointly lead the effort to select the final remedy for each site. The United States
Environmental Protection Agency (USEPA) will assist the joint leaders during the selection

process. Selection of the final remedy will consist of developing a statement of basis and an
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associated public involvement plan. Public feedback and input will be considered during final
remedy selection.
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3.0 DESCRIPTION OF THE CMS WORK PLAN

This draft work plan describes the proposed CMS components for Zone A at the former
Charleston Naval Base and Shipyard. Zone A is one of 12 investigative zones (A through L) that
make up the former base. The designation of 12 separate investigative zones was necessary to
effectively manage and expedite environmental investigation of a large and multi-functional

military facility.

The Draft Zone A CMS Work Plan consists of the following sections:

e  Sectionl — Description of the RCRA CAP Process
. Section2 — Description of the CMS Process

. Section 3 — Description of the CMS Work Plan

. Section4 — CMS Site Selection

. Section 5 —  Site-Specific Overview

J Section 6 — CMS Schedule and Report Outline

J Section 7 — References

. Section 8 — Signatory Requirement

3.1 Reference to the Comprehensive CMS Work Plan

A comprehensive CMS operational plan was written and finalized in June 1997 by EnSafe/Allen
& Hoshall (E/A&H): Final Comprehensive Corrective Measures Study Project Management and
Work Plans (Volumes I and II). These two volumes, which make up the comprehensive CMS
work plan, detail the proposed approach to the overall CMS effort and its objective for the

Charleston Naval Base complex.

It is not the intent of this zone-specific CMS work plan to develop or restate the information

previously presented in the comprehensive CMS work plan. Rather, it outlines brief approaches

3-1
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to the CMS efforts for all applicable Zone A sites. Applicable sites are defined as those designated
by the Charleston Naval Base Project Team as warranting a CMS under the RCRA Corrective
Action Program. Section 4, CMS Site Selection, describes how sites are selected for the CMS.

By using the comprehensive and zone-specific work plans together, a more efficient and cost-
effective CMS will be realized.

The comprehensive CMS work plan should be referenced for the following general plans:

. Sampling and analysis plan (SAP)
. Quality assurance plan (QAP)

. Health and safety plan (HASP)

. Data management plan (DMP)

. Community relations plan (CRP)

These general plans have been developed and approved for use during the RCRA Facility
Investigation of the former naval base and shipyard. The comprehensive CMS work plan also
presents the overall technical approach to the CMS effort, as well as project management details
(i.e., typical project work elements, overall project schedule, and project management
responsibilities). Zone-specific information is provided in the zone-specific CMS work plans such

as this one.

3.2 Objective of Zone- or Site-Specific CMS Work Plans

The primary goal of this zone-specific work plan is to present the CMS process and overall
objectives proposed for Zone A only. Included in Section 5, Site-Specific Overview, are data
needs (additional site-specific field investigations, additional sampling and analysis, treatability,
pilot studies, etc.) required to complete the CMS effort for each applicable Zone A site. This data
will supplement the site-specific information previously obtained during the Zone A RCRA

Facility Investigation.




Zone A Corrective Measures Study Work Plan
Naval Base Charleston

Section 3: Description of the CMS Work Plan
Revision: 0; June 5, 1998

Section 5 also presents remedial objectives consistent with SCDHEC BSHWM cleanup goals
considering both residential and industrial re-use.

33
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4.0 CMS SITE SELECTION
This section describes how Zone A sites were selected for the CMS process. The project team
included a site in the CMS process based primarily on whether residential risk exceeded 1E-06.

The inclusion process did not directly consider contaminant extent, frequency, type, or property

reuse plans.

4.1 Use of Risk Management
Risk management decisions made by project team consensus were based primarily on RFI risk

assessment results. This allowed the project team to categorize each Zone A site into one of three

categories:

. Categoryl = —  No further action (NFA) sites

. Category I —  CMS sites

. Category III. —  Petroleum storage tank (PST) sites

4.2  Category I — NFA Sites

Based on RFI results, the project team designated some sites (Table 4.1) for no further action
under the RCRA Subtitle C program. Therefore, these sites will not be addressed in the CMS.
However, some NFA sites may require further action under the Navy’s PST program or other
applicable regulatory programs such as RCRA Subtitle I. The Navy PST program sites are

classified as Category III sites which will be listed later in this section.

Table 4.1
Zone A Sites Designated for NFA
SWMU 43 Publications and Printing Plant, Building 1628
‘ AOC 506 - o S Flammable Storage Shelter, Building 1629

Note:
DRMO — Defense Reutilization Marketing Office

4-1
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4.3  Category II — CMS Sites
Sites designated for the CMS (Table 4.2) warrant a corrective measures study as directed by the

project team. Figure 5.A, Zone A CMS Sites, shows the location of each CMS-designated site in
Zone A.

Table 4.2
Sites Designated for CMS

- Lead Contamination Area an;l-i])RMQ.‘?Sforage Area

SWMU 38 Miscellaneous Storage, North of Building 1605
SWMU 39 o : : : Former POL Drum Storage Area, Building 1604
SWMU 42 and AOC 505 Former Asphalt Plant Tanks/ Boiler Plant and Former
Creosote Cross-Tie/ Railroad Ballast Storage Area
Note:
POL — petroleum, oil, and lubricants

4.4 Category III — PST and RCRA Subtitle I Sites
PST-designated sites were identified by the project team as requiring additional studies or field
work under the Navy’s PST program or, if applicable, under the RCRA Subtitle I program for

underground storage tanks. PST sites will be addressed or managed by the South Carolina

Underground Storage Tank Program. These-sitesdo-notrequire-further-actionrunder-Subtitle- €

No Zone A sites have been designated as PST sites. However, the Hess, Inc. Tank Farm north
of and adjacent to Zone A is currently undergoing investigation and corrective action to address
a benzene, toluene, ethylbenzene, and xylene (BTEX) and free-product-contaminated groundwater

plume emanating from their property. The irregularly shaped product plume (approximately
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120 feet by 50 feet) reaches as far south as NBCA-039-011 in the northwest corner of Zone A
(H,0 Environmental, Inc., January, 1997).

4.5 Pending Risk Management Tool

At this time, a "risk management decision tool" is being developed by the project team for the
RCRA CAP at the Charleston Naval Base. The purpose of this tool is to assist the project team
in determining which RFI sites should undergo a CMS, thus focusing resources on those sites
posing unacceptable risks to human health or the environment. It is expected that this tool should

be available to the project team by the latter part of 1998.

The risk management process will evaluate the RFI, supplemental sampling data, and ISM results
to evaluate current status. Current and projected land use scenarios, contaminant distributions and
frequency of detection and various other criteria will be evaluated to determine if site risks are

acceptable. The project team will then develop a list of sites within each zone which require

CMS.
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5.0  SITE-SPECIFIC OVERVIEW

This section presents applicable background information for each CMS-designated site. The

site-specific information includes:

Site description

J Current use

. Future use

. Interim Stabilization Measures (ISM) Status

. Fate and transport summary

. Human health risk assessment summary and discussion of primary contaminants of concern
(COCs)

. Ecological risk assessment summary

. Remedial objectives consistent-with-propertyreuse-plans

. Potential remedial alternatives

. CMS data needs

Additional information, such as zone-wide ambient water quality, has also been included where

necessary. The Final RCRA Facility Assessment (E/A&H, June 6, 1995) and the Final Zone A
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RCRA Facility Investigation Report (EnSafe, June 1998) should be referenced for additional site-
specific information (field investigation methodology, physical setting, nature of contamination,

fate and transport, baseline human health risk assessment, and ecological risk assessment).

Zone A RFI Summary

Zone A is on the northwestern edge of the naval base (Figure 5.A) and is bounded by Zone B to
the south; the Cooper River to the east; and the base property boundary to the west and north.
Zone A consists primarily of light industrial and commercial properties, including the Defense
Reutilization Marketing Office (DRMO), and a portion of the former naval base golf course.
Zone A properties identified in the Final Environmental Impact Statement for Disposal and Reuse
of the Charleston Naval Base (Ecology and Environment Inc., June 1995) are to be designated for

warehouse/storage space, cargo terminal, or maritime industrial use.

The objectives of the RFI were to characterize the nature and extent of contaminants associated
with releases from SWMUs and AOCs, evaluate migration pathways, and identify both actual and
potential receptors. Ten sites were identified in Zone A through the RFA process, eight of which
advanced to the RFI. Of those eight, five advanced to the CMS.

Zone A Groundwater Physical Setting and Ambient Water Quality

Physical Setting

Groundwater occurs under water table or poorly confined conditions overlying a confining unit
named the Ashley Formation (Figure 5.B). The Ashley Formation has a high clay and silt content
and acts as a confining unit between the lower members of the Cooper Group/Eocene-age Santee

Limestone and the overlying water-bearing Quaternary-age sediments (Park, 1985).
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Figure 5.A  Zone A CMS Sites
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Figure 5B Top of Ashley Formation
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Above the Ashley formation, marsh clay deposits in the northern portion of Zone A at wells
NBCA-039-04D and NBCA-039-12D separate three distinct sand units, leading to the localized
development of a three-tier groundwater flow zone (Figures 5.C through 5.G). Shallow,
intermediate, and deep wells at several SWMU 39 locations were installed to monitor these
separate tiers above the Ashley. However, the marsh clay deposits pinch out to the south and were
not encountered in deep well borings NBCA-039-08D, NBCA-GDA-02D, and NBCA-GDA-01D.
The three sand units evident in the northern portion of the zone appear to commingle and coalesce
in the central to southern portions of the zone. A more detailed discussion of and investigation
into the complex geology and hydrogeology of Zone A is presented in Sections 2.2 and 10.4.11
of the Zone A RFI Report (EnSafe, 1998).

Due to extensive man-made surface features such as sewer lines, paved surfaces, gravel fill, and
concrete foundations, water table elevations (Figures 5.H through 5.N) display many anomalous
highs and lows. Water table elevations are also influenced by tides and seasonal variations in

precipitation and evapotranspiration rates, barometric pressure changes, and recharge rates.

Tides caused shallow-tier groundwater levels to fluctuate up to 1.5 feet in the northeastern portion
of Zone A closest to the Cooper River. Tidal fluctuations produced less than 0.3-foot variations
for the remainder of the shallow-tier wells installed in Zone A. Tidal variation did not alter deep-

or intermediate-tier groundwater flow direction.

Potentiometric elevations in some deep monitoring wells were above the top of the aquifer, a
characteristic typical of a confined aquifer system. However, this was not true for all Zone A
deep-tier wells. It is likely that aquitards, where present, are either leaky or of such limited lateral

extent that the hydraulic conditions do not appear to vary greatly from unconfined conditions.
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Figure 5.C  Transects for Lithologic Cross Sections
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Figure 5.D  Lithologic Cross Section A-A’
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Figure 5.E  Lithologic Cross Section B-B’
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Figure 5.F  Lithologic Cross Section C-C’
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Figure 5.G  Lithologic Cross Section D-D’
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Figure 5.H  Groundwater Elevations in Shallow Wells at Low Tide — 8/7/96
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Figure 5.1 Groundwater Elevations in Shallow Wells at High Tide — 8/7/96
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Figure 5.J  Groundwater Elevations in Deep Wells at Low Tide — 8/7/96
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Figure 5K  Groundwater Elevations in Deep Wells at High Tide — 8/7/96
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Figure 5.  Groundwater Elevations in Shallow Tier Wells — 1/22/97
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Figure 5. M  Groundwater Elevations in Intermediate Tier Wells — 1/22/97
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Figure 5.N  Groundwater Elevations in Deep Tier Wells — 1/22/97
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The geometric means of horizontal hydraulic conductivity (Figure 5.0) based on slug-tested
shallow wells vary from 6.5E-02 to 9.3 feet/day. The corresponding variation in the slug-tested
deep wells was 0.77 to 24 feet/day. Seven Shelby tube samples, collected from the Ashley during
the Zone E RFI, exhibited vertical permeabilities ranging from 1.6E-06 to 3.0E-04 centimeters
per second (cm/sec) (4.6E-03 to 0.84 feet/day) with a geometric mean of 1.7E-05 cm/sec
(0.05 feet/day) (E/A&H, November 1997).

Horizontal gradients and calculated groundwater velocities are shown on Figure 5.P. All well

pairs in Zone A have positive vertical gradients (Figure 5.Q), indicating downward groundwater

flow potential during both low and high tides.

Ambient Water Quality
Both the shallow aquifer above the Ashley and the deep aquifer below function as potable water

aquifers in the Charleston region. However, the shallow aquifer is poorly developed within the

former naval base area and is not used.

Zone A analytical data for various parameters reflective of groundwater quality were obtained
during the RFI from five deep tier monitoring wells (Figure 5.R) and during the Monitored
Natural Attenuation (MNA) initial sampling round from 26 shallow, intermediate, and deep tier

wells. Table 5.A summarizes the ambient water quality.
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Figure 5.0  Areal Distribution of Hydraulic Conductivity in Surficial Aquifer
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Figure 5.P  Horizontal Groundwater Gradients and Calculated Velocities
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Figure 5.Q  Vertical Groundwater Gradients
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Figure 5.R  Deep Groundwater TDS, Chloride, and Sulfate
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Table 5.A
Zone A — Ambient Water Quality (mg/L)

Water RFI MNA Event SCDHEC Class GB Potable USEPA
Total Shallow NA NA 10,000 500
Dissolved Intermediate NA NA
Solids Deep 200 - NA

39,000
Chloride Shallow NA ND - 387 NL 250
Intermediate NA 5-11.8
Deep 16 - 20,000 ND - 16.4
Sulfate Shallow NA ND - 5620 NL 250
Intermediate NA 4.9 - 5510
Deep 11 -350 3.2 - 5700
Notes:
SCDHEC —  South Carolina Department of Health and Environmental Control
USEPA SMCLs —  Agency Secondary Maximum Contaminant Levels
for drinking water per USEPA
NA —  Shallow and intermediate wells were not sampled for water quality parameters during the
RFI
NL —  Not listed
mg/L —  milligrams per liter
ND — nondetect

Comparative Water Quality Data

Because groundwater is used in many areas of the country as a drinking water source, typical
drinking water pretreatment concentration ranges are available for comparison (Wastewater
Engineering, Treatment, Disposal, and Reuse, Metcalf and Eddy, Inc., 3 Edition, Tchobanoglous
and Burton, McGraw-Hill, Inc., 1991; and Water Quality, Characteristics, Modeling, and
Modification, Tchobanoglous and Schroeder, Addison Wesley,1987). This information is
relevant in that, due to naturally occurring conditions, groundwater at each Zone A site may
require pretreatment prior to treatment for contaminants of concern or to use as a drinking
water source. Because of a lack of shallow and intermediate zone water quality data, future
groundwater sampling from Zone A wells should include analysis for TDS, chloride, and
sulfate.
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The upper limit of freshwater total dissolved solids (TDS) is approximately 1,500 mg/L. Brackish
waters have an upper limit of approximately 5,000 mg/L, while waters containing higher TDS
concentrations are considered saline. Seawater typically ranges from 30,000 to 34,000 mg/L.

Typical domestic U.S. wastewater contains TDS concentrations of approximately 500 mg/L.

The chloride concentrations in domestic U.S. drinking water supplies typically range from 5 to
100 mg/L., with the higher end of the range in coastal communities. Chloride concentrations in
typical surface water supplies are approximately 50 mg/L; domestic U.S. wastewater will have
chloride concentrations exceeding 100 mg/L versus a USEPA drinking water standard of
250 mg/L. The sulfate concentrations in domestic U.S. drinking water supplies typically range
from 10 to 300 mg/L.

Zone A Groundwater Development Potential

Because ambient water quality parameters fall within or near acceptable ranges for potable water,
shallow groundwater in Zone A could theoretically be collected and treated for use as drinking
water. However, this area is currently served by or has ready access to city water utilities. The
high cost, low benefit, and probable technical impracticality of developing a low-yield aquifer such
as the one present in Zone A, coupled with the site’s proximity to a large petroleum storage
facility, would likely prohibit such development for anything other than supplemental private

irrigation. However, the CMS will evaluate remedial alternatives which would address this

aquifer as a potential drinking water aquifer

Zone A Contaminants of Concern (COCs)

Soil

Zone A contaminants of concern in soil were selected based primarily on their contribution to
surface soil risk and hazard. Zone A COCs included arsenic, beryllium, Aroclor-1260, DDT and

its daughter products, and lead. Because no particular COC was present on a zone-wide scale,
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figures are provided in each site-specific section showing the distribution of that site’s primary
COC(s) for soil.

Groundwater
COCs in groundwater were selected based primarily on their presence in concentrations above
MCLs, determined through multiple rounds of sampling. Figures 5.S and 5.T show the quarterly

organic and inorganic groundwater sampling results for Zone A COCs.

Human Health Risk and Hazard

Human health risk and hazard presented in the RFI was calculated for each site in Zone A using
data not adjusted for background concentrations of inorganics or BEQs. Per USEPA Subpart S
Initiative, Corrective Action for Releases from Solid Waste Management Units at Hazardous Waste
Management Facilities; Proposed Rule, 1996, no -a— cleanup level will be proposed that restores

the site to more protective risk levels than the risks produced by native materials.

Tables 5.B and 5.C summarize background study results for Zone A in terms of surface soil and
shallow groundwater risk and hazard. Where applicable, these background values were subtracted

from each compound’s contribution to total site surface soil risk and hazard.

Uncertainty in Risk Assessment
As stated in the Zone A RFI and in accordance with USEPA protocol, the risk assessment
methodology is a very conservative process which produces results extremely protective of human

health. This fact should be considered when setting cleanup goals consistent with future site reuse.
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