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FOREWORD

The Department of the Navy developed the Installation Restoration (IR) program
to locate, identify, and remediate environmental contamination from the past
disposal of harzardous materials at Navy and Marine Corps imstallations, The
Navy's IR program follows the Department of Defense's environmental restoration
program mandated by the Superfund Amendments and Reauthorization Act of 1986 to
address waste sites that may pose a threat to human health or the envirorment.

The Navy's IR program consists of Preliminary Assessment and Site Inspection,
Remedial Investigation and Feasibility Study (RI/FS), and Remedial Design and
Remedial Action at sites where disposal of hazardous materials allegedly
occurred. The Preliminary Assessment and Site Inspection identify the presemnce
of pollutants, The RI/FS analyzes the nature and extent of contamination and
determines the optimum remedial solution. The Remedial Design and Remedial
Action complete the implementation of the solution.

Previous investigations have determined that Naval Air Station (NAS) Cecil Field
has 18 sites that may pose a threat to hwuwman health or the environment.
Therefore, an RI/FS will be performed at each site to address the extent and
magnitude of contamination at these sites.

This report presents the FS for Operable Unit 7, consisting of Site 16 (the
Aircraft Intermediate Maintenance Department Seepage Pit Area). This report
includes a discussion of remedial actiom objectives (RAOs), applicable and/or
relevant and appropriate requirements, the identification and screening of
applicahle technologies to address the RAOs, the identification and descyiption
of remedial alternatives, and a detailed analysis of the identified alternatives
against nine criteria.

Questions regarding this report should be addressed to the Commanding Officer,
Code 00B, P.0. Box 111, NAS Cecil Field, Jacksonville, Florida 32215-0111.
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EXECUTIVE SUMMARY

ABB Environmental Services, Imc. {ABB-ES) has been contracted by che Department
of the Navy, Southern Division, Naval Facilities Engineering Command
{SOUTHNAVFACENGCOM) to complete a Remedial Investigation and Feasibility Study
(RI/F5) for Operable Unit (QU) 7, located at Naval Air Station (NAS) Cecil Field
in Jacksonville, Florida. The Navy is preparing the RI, the baseline Risk
Assesgment (RA), and the FS as separate documents. This report documents the FS§
for OU 7, which consists of Site 16, the Aircraft Intermediate Maintenance
Department Seepage Pit, and the adjacent area where approximately 26 million
gallons of groundwater are contaminated with trichloroethene.

The purpose of this F8 is to identify remedial action objectives (RA0s), identify
remedial action alternatives that will achieve those ohjectives, and evaluate the
alternatives to provide the basgsis for selection of a preferred remedial action
alternative. This FS contains an overview of the RI and the RA for OU 7 and
contains the identification and discussion of applicable or relevant and
appropriate requirements (ARARs) to develop RAOs, Next, remedial technologies
that address site-specific considerations established in the RACs are identified
and screened; those technologies that pass the screening phase are developed inta
remedial alternatives. Remedial alternatives are then developed and analyzed in
detail for comparison in the comparative analysis.

The RI/BA completed for OU 7 identified an unacceptable human health risk for
surficial aquifer groundwater based on the future residential land use scenario
for exposure te groundwater. No ecological risks were identified for any media
at 0U 7. Therefore, one RAC was developed to prevent humans from consuming
surficial aquifer groundwater in the future. Location-, chemical-, and action-
specific ARARs identified for the OU were examined to assess the need to develop
RAO=s to comply with ARARs, One RAD was developed to address chemicals in
groundwater that exceed chemical-specific ARARs. These RAOs are summarized
below.

RAO L: Protect humans from unacceptable risk by preventing potable
water use of surficial aquifer groundwater that exceeds site-
specific health-based risk criteria.

RAD 2: Prevent the use of surficial aquifer groundwater that exceeds
chemical-specific ARARs and te be considered (TBCs).

Both RAUs developed for OU 7 relate to the groundwater medium. TFive remedial
alternatives were developed to address management of migration (i.e., surficial
aquifer groundwater) at OU 7.

Alternative 1: No Action
Alternative 2: Enhanced Bioremediation
Alternative 3: Groundwater Extraction, Treatment via Ultraviolet

Radiation with Hydrogen Peroxide, and Discharge to
Surface Water

Alternative 4: In situ Air Sparging

Cac-OUTFS "
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Alternative 5: Groundwater Extraction, Treatment via Air Stripping, and
Discharge to Federally Owned Treatment Work

The evaluation of alternatives was completed based on seven of the nine criteria
established in the National 0il and Hazardous Substances Pollution Contingency
Plan (NCP). The eighth and ninth criteria, State and public acceptance, will be
addressed for OU 7 once review comments on the FS are received from the State and
once a public comment period for the proposed plan for OU 7 has occurred.
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1,0 INTRODUCTION

ABB Environmental Services, Inc. (ABB-ES) has bheemn contracted by the Department
of the Navy, Southern Division, Naval Facilities Engineering Command
{SOUTHNAVFACENGCOM) to complete a Remedial Investigation and Feasibility Study
(R1/FS) for Operable Units (QUs) 1, 2, and 7 at Naval Air Station (NAS) Cecil
Field, Jacksonville, Florida (Figure 1-1). The RI/FSs are being conducted under
contract number N62467-89-D-0317-90. This report presents the results of the FS
for OU 7 that include the development, screening, and evaluation of potential
remedial alternatives that address contaminated media at OU 7. 0U 7 consists of
gite 16, the Aircraft Intermediate Maintenance Department (AIMD) Seepage Pit
Area.

This report was prepared in accordance with the following guidance documents and
regulations: the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA), as amended by the Superfund Amendments and
Reauthorization Act (SARA) (references made to CERCLA in this report should be
interpreted as “"CERCLA, as amended by SABA"): the National 0il and Hazardous
Substances Pollution Contingency Plan (NCP) (U.S. Fnvironmental Protection Agency
[USEPA], 1990Db); and Guidance for Conducting Remedial Investigations and
Feasibility Studies Under CERCLA (RI1/FS Guidance) (USEPA, 1988} .

Section 1.1 presents the purpose of the FS report. The remainder of this chapter
provides an overview of the CERCLA FS process (Sectiom 1.2) and discusses how
this process will be implemented for O0U 7 at NAS Cecil Field (Section 1.3). A
site description and history of NAS Ceecil Field and OU 7 are included in Sections
1.4 and 1.5, respectively.

1.1 PURPOSE OF THE FEASIBILITY STUDY (FS) REPORT. The purpose of this F5 report
is to document the results of a study that develops, screens, and evaluates
potential remedial alternatives to address contaminated media at oU 7. The F¥3
was based on the results and conclusions of the RI and the Risk Assessment (RA)
completed for OU 7 as well as the interim remedial action (IRA) that has been
implemented {described in Chapter 4.0). The RI and RA are submitted under
separate cover (ABB-ES, 1995¢c; 1995a). The IRA, which included the removal of
contaminated soil and an underground storage tank system, is documented in a
Focused Feasibility Study (FFS) and a Nondestructive Inspection (NDI) Holding
Tank Closure Certification and Report (ABB-ES, 1993 and 1994hb) .

The goals of the RI/FS for 0U 7 are to assess the extent, magnitude, and impact
of contamination at the waste disposal site (i.e., the seepage pit and adjacent
area); to qualitatively and quantitatively assess the risk posed to human health
and the enviropment; and to develop remedial alternatives to address threats to
human health and/or the environment.

The RI process serves as the mechanism for collecting data to identify the source
of contamination and migration pathway characteristics, for conducting the RA,
and for collecting physical measurements and chemical analytical data necessary
for remedial alternative evaluation in the FS.
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The RA provides an evaluation of the potential threat of the waste site to human
health and the environment in the absence of any remedial action. The RI and RA
provide the basis for determining whether remedial action is necessary.

The FS process uses the results of the RI and RA along with other available data
to identify remedial action objectives (RAOs) and to develop, screen, and
evaluate potential remedial alternatives. The recommended alternative will be
presented in a separate document known as a proposed plan. The FS process is
described in more detail in Sectiom 1.2.

1.2 THE COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION, AND LIABILITY ACT
(CERCLA) FS PROCESS. The development of remedial alternatives for CERCLA sites
consists of identifying applicable technologies and developing those technologies
into remedial alternatives. SARA emphasizes the use of treatment technologies
that reduce toxicity, mobility, or volume as a principal element rather than
alternatives that prevent exposure to contaminants. Also, permanent remedies are
preferred. The NGP requires that a range of alternatives be presented in the FS
to the maximum practicable extent.

The first step in the FS process is to develop RAOs that specify the contami-
nants, media of interest, exposure pathways, and preliminary remedial goals that
permit a range of alternatives to be developed. The preliminary remedial goals
are developed based on chemical-specific applicable or relevant and appropriate
requirements (ARARs), when available; site-specific risk-based factors; or other
available information (e.g., leachability of contaminants in soil to groundwa-
ter).

Once RAOs are identified, general response actions for each medium of interest
are developed. General response actions typically fall into the following
categories: no action, containment, excavation, extraction, treatment, dispesal,
or other actions, singular or in combination, that may be taken to satisfy the
RAOs for the site.

Next, the volumes or areas to which general response actions might be applied are
identified. The wvolumes or areas are determined by taking into account the
requirements for protectiveness as identified in the RAOs and the chemical and
physical characterization of the site (i.e., the results and conclusions of the
RI}.

The fourth step in the FS process is to identify and screen applicable
technologies for each general response actiom. This step eliminates those
technologies that cannot be implemented technically. Those technologies that
pass the screening phase are then assembled into remedial alternatives.

Remedial alternatives are then screened based on effectiveness, implementability,
and cost. The purpose of the alternative screening phase is to select a range
of appropriate remedial alternatives to undergo detailed analyses. Selected
remedial alternatives are described and analyzed in detail using several criteria
described in the NCP, including:

Cec-0U7.FS
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. overall protection of human health and the environment;

. reduction of toxicity, mability, or volume of contaminants through
treatment;

. compliance with ARARs;

. long-term effectiveness and permanence:
. short-term effectiveness;

. implementability; and

. economics {i.e., cost).

Alternatives are evaluated against two additional factors after State participa-
tion and the public comment period for the FS:

. State acceptance and
. community acceptance.

The results of the detailed analyses (for the first seven criteria) are
summarized and compared in a comparative analysis, The alternatives are compared
with each other against several criteria, ineluding:

. protection of human health and the environment;

. attainment of Federal and State human health and environmental
requirements identified for the site;

. cost effectiveness;

. use of permanent solutions and alternative treatment technologies or
resource recovery technologies to the maximum extent practicable; and

. preference for treatment that reduces toxicity, mobility, or volume of
contaminants as a principal element.

These eriteria are used because SARA requires them to be considerad during remedy
selection,

State acceptance is evaluated when the State reviews and comments on the draft
FS report. Community acceptance is evaluated based on comments received on the
FS and proposed plan during a public comment period, This evaluation is
described in a responsiveness summary in the Record of Decision (ROD}. This
entire process provides the information and analyses that form the basis for a
proposed remedial action plan {proposed plan) and subsequent ROD that documents
the identification and selection of the remedy,

1.3 TMPLEMENTATION OF THE FS FOR OU 7. The FS completed for OU 7 was conducted
according to the process described in Section 1.2.

Coc-OUT.FS5
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The RI for OU 7 was prepared based on the site conditions through July 19%4. An
IRA that included the signing of an Interim ROD (IROD) was completed at OU /.
This FS takes into account site conditions after the completion of the RI, RA,
and the TIRA. Consequently, this FS takes into account alternatives for
additional measures beyond the IRA.

Chapter 4.0 presents an overview of the IRA. ARARs, RAOs, and general response
actions for OU 7 are presented in Chapter 5.0, Chapter 6.0 presents the
identification and screening of technologies chosen to meet the response
objectives and develops and screens remedial alternatives. Chapter 7.0 presents
a detailed analysis of selected alternatives. Chapter 8.0 provides a summary and
comparative analysis of the alternatives described in Chapter 7.0,

1.4 FACILITY EBACKGROUND. The mission of NAS Cecil Field and available
background information for the facility and OU 7 are presented in this section.
A general description of NAS Cecil Field is given in Subsection 1.4.1.
Subsection 1.4.2 summarizes available historical information for the facility.

1.4.1 Facility Description The official mission of NAS Cecil Field is to
provide facilities, services, and material support for the operation and
maintenance of naval weapons, aircraft, and other units of the operating forces
as designated by the Chief of Naval Operatioms. Some of the tasks required to
accomplish this mission include: (1) operation of fuel storage facilities, (2)
provision of facilities and performance of organizational-level aircraft
maintenance, (3) provision of facilities and performance of intermediate-level
aircraft maintenance, and (4) maintenance and operation of an engine repailr
facility and test cells for designated turbo-jet engines.

NAS Cecil Field comprises 11 departments, each with special assistants and staff
offices. The facility also hosts more than 40 tenant commands, approximately
11,000 civilian and military personnel, and can accommodate approximately 3,500
residents in base quarters and housing.

1.4.1.1 Facility Land Use NAS Cecil Field occupies more than 31,000 acres and
can be divided into four distinct areas: the main base (NAS Cecil Field), which
occupies 9,516 acres; the Yellow Water Weapons Department, which occupies 8,091
acres; Outlying Landing Field (OLF) Whitehouse, which occupies 2,587 acres; and
the 11,072-acre Land Target Complex Detachment Astor. The main facility, the
Yellow Water Weapons Department, and OLF Whitehouse are shown on Figure 1-1.
Land Target Complex Detachment Astor is located 120 miles south of the main base.

OU 7 is located on the main base. The main facility of NAS Cecil Field is
located in southwestern Duval County, Florida, and is within the Jacksonville,
Florida, city limits. Land west and north of the base is characterized as rural
and is predominantly forested. The main facility consists of intersecting north-
south and east-west runways bracketing the flightline and support facilities.
These facilities occupy approximately 1,000 acres in the southeast quadrant of
NAS Cecil Field. The remaining acreage of the main base is mostly undeveloped
(SOUTHNAVFACENGCOM, 1989) (Figure 1-2}.

1.4.1.2 Adjacent Land Use The only major city near the main base is Jackson-
ville, Florida, the center of which is approximately 14 miles to the northeast.
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Land surrounding NAS Cecil Field is used primarily for forestry with some light
agriculture and ranching. Small communities and scattered dwellings associated
with these activities are located in the wvicinity. The closest incorporated
municipality is the town of Baldwin, which is centered approzimately 6.4 miles
to the northwest of the main facility entrance.

To the east, the rural surroundings grade into a suburban fringe bordering the
major east-west roadways. Low intensity commercial use, such as convenience
stores and low density rvesidential areas, characterize the use of land in this
eastern area. Herlong Airport lies approximately 4.5 miles east of NAS Cecil
Field along State Road 228. The region becomes more urbanized as one approaches
the city of Jacksonville (SOUTHNAVFACENGCOM, 1989).

1.4.2 Facility History The first environmental study for the investigation of
waste handling and/or disposal sites at NAS Cecil Field was completed between
1983 and 1985 by Geraghty & Miller. This study was followed by an Initial
Assessment Study (IAS) by Envirodyne Engineers in 1985. The TAS was completed
under the Navy Assessment and Control of Installation Pollutants (NACIP) program,
which was the precursor to the Navy's present Installation Restoration (IR)
program. In 1988, a Resource Conservation and Recovery Act (RCRA) Facility
Investigation (RFI) (Harding Lawson Associates, 1988) was completed. The RFI
acted on the recommendations of the IAS. OU 7 was included in the IAS and the
RFT.

NAS Cecil Field was placed on the Natiomal Priority List (NPL) by the U.S.
Environmental Protection Agency (USEPA) and the Office of Management and Budget
in December 1989. A Federal Facility Agreement (FFA) for NAS Gecil Field was
signed by the Florida Department of Environmental Protection (FDEP, formerly the
Florida Department of Envirommental Regulation [FDER]), USEPA, and the Navy in
1990. Following the listing of NAS Cecil Field on the NPL and the signing of the
FFA, remedial response activities at the facility have been completed under
CERCLA authority.

NAS Cecil Field has several sites where hazardous wastes may have been handled,
spilled, or buried. The individual sites are currently referred to as potential
sources of contamination (PSCs). The name "site" is applied to PSCs that are
currently under investigation at NAS Cecil Field as part of the IR program. At
the time of the facility's listing on the NPL, 18 sites had been identified. A
study completed by 1988 (by Harding Lawson Associates) identified another site
{(Site 19). Remedial response activities are currently underway at Sites 1, 2,
3, 5, 7, 8, 10, 11, 14, 15, 16, and 17. Sampling and analysis outlines are
currently being prepared for the investigatiom of P5Cs 4, 6, 9, 12, 18, and 19.

In 1993, NAS Cecil Field was selected for closure by the Base Realigmment and
Closure (BRAC) Commission. An Envirommental Baseline Survey (EBS) was completed
as the first step in the closure process. The EBS identifies parcels of land for
sale, lease, or investigation depending on the condition of the parcel. 0U 7 was
designated in the November 1994 EBS as yellow (release of hazardous substances
has occurred, and remedial actions are underway, but all required remedial
actions have not yet been taken).

1.5 OU 7 SITE DESCRIPTION AND HISTORY. This section presents a description and
history of OU 7.

Cec-0U7 FS
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1.5,1 Site lTocatieon QU 7 consists of Site 16, the AIMD Seepage Pit and the
affected area (Figure 1-3}. 0OU 7 is located west of the north-south jet runways
at NAS Cecil Field. The AIMD seepage pit and affected area are located 60 feet
north of Building 313. Currently, the Jet Engine Maintenance Shop and NDI
Laboratory are located in Building 313.

1.5.2 Site Description OU 7 is vegetated with grass that is mowed regularly.
The general area adjacent to OU 7 1s relatively flat and covered with asphalt and
concrete, The Iimmediate wvicinity is crisscrossed with several utilities,
including a water line, overhead steam line, fire water main, a sanitary sewer
main, and storm drain lines (both active and abandoned, Figure 1-4). There are
no inlets to the storm sewer system in the immediate vicinity of OU 7 (ABB-ES,
1992} . The ground surface exhibited no evidence (staining or absence of
vegetation) of adverse effects from previous waste activities at the site in 1988
or during site visits conducted by ABB-ES since 1993.

Runoff flows toward the paved roads around OU 7. However, a drainage swale that
may carry some runoff to the south of the site is located east of the fence
between Buildings 313 and Hangar 815. The swale is covered with grass and drains
to the storm water system. Runoff from the paved roads in the vicinity of OU 7
ultimately flows to the NAS Cecil Field stormwater sewer system (Harding Lawson
Associates, 1988).

1.5.3 History of OU 7 Frem 1959 until 1980, Erease, rust, scale, solvent, and
paint wastes generated during a machine and engine parts cleaning process, along
with glass beads and blasting grit from the airframes blasting shop, were
disposed of at OU 7. Based on operations occurring within Building 313 at this
time, waste components disposed of may have included: sodium cyanide, trichloro-
ethylene (TCE), creosol, phenol, methylene chloride, and oil {Harding Lawson
Assocliates, 1988).

Liquid waste generated from operations conducted within Building 313 was allowed
to drain toward a floor sump located at the north end of the building (Figure
1-3). This sump was connected via vitrified clay piping to a 4,100-gallon
underground concrete holding tank, located north of the building. The holding
tank (now identified as the NDI Holding Tank) acted as a surge tank for the
adjacent seepage pit. The holding tank contained a sump equipped with a sump
pump, and was constructed so that waste could be pumped from the sump into either
the seepage pit or the NAS Cecil Field stormwater sewer system. The seepage pit
was constructed with cinder blocks on top of a concrete slab and measured
approximately 40 feet long by 3 feet wide by 10 feet deep. One-half-inch gaps
were left between the vertical intersections of the cinder blocks, and no mortar
was used within these gaps. The construction of the seepage pit allowed for
seepage of waste directly into the subsurface material. The date of the
installation of this drainage and seepage system is unknown: however, the tank
is believed to have been installed concurrently with the seepage pit (C. Vargas
& Associates, LTD., 1981).

Glass beads and blasting grit from sandblasting operations within Building 313
were allowed to enter the tank and seepage pit through the sump in the building.
Subsequently, glass beads accumulating within the tank and seepage pit caused the
system to malfunction. 1In the late 1960s, a 1l2-inch asbestos-cement discharge
pipe was installed in the seepage pit to allow drainage to the NAS Cecil Field
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stormwater sewer system. The discharge pipe was installed approximately 3 feet
above the base of the seepage pit. This pipe was installed so that when the
level of wastewater within the seepage pit reached the level of the discharge
pipe, the wastewater would overflow to the stormwater sewer system, The
stormwater drainage system eventually discharges to the series of open ditches
that empty into Sal Taylor Creek (Harding Lawson Asscciates, 1988). The distance
from OU 7 to the discharge point of the stormwater system is 2,600 feet; the
distance from this stermwater sewer discharge point to Sal Taylor Creek is
approximately 2,400 faet.

Use of the seepage pit was discontinued in 1980. At that time, piping leading
from the tank to the seepage pit was removed, and the tank's outlet to the
seepage pit was plugged. As shown on Figure 1-3, piping from the seepage pit to
the storm sewer system was partially removed and plugged, and the piping leading
from the holding tank to the stormwater sewer system was also plugged. The
length of pipe removed hefore plugging is unknown; =oil was left in place during
pipe removal and plugging activities. Also, the top 4 feet of the seepage pit
was removed, and the area was backfilled with clean sand.

Because wastewater discharge from Building 313 continued after the abandonment
of the drainage and seepage system, a bead separator, for gravity settling of
glass beads from wastewater, was installed to the west of this system, This
separator was connected to another sump located within Building 313 via ductile
iron piping. Discharge from the bead separator was connected to the NAS Cecil
Field sanitary sewer system via 4-inch ductile iron piping (C. Vargas &
Associates, Ltd., 1988).

From 1980 until 1989, the holding tank was used for 20-day storage of hazardous
waste, reportedly wash water from the first floor of the NDI Laboratory’'s metal
cleaning area. This activity was permitted under the facility’s RCRA hazardous
waste storage permit number 8016-122017. This permit was granted in 1987 by the
USEPA and the FDEP (SOUTHNAVFACENGCOM, 1993},

Renovation of the north end of Building 313 in 198% included the abandonment of
the bead separator and holding tank. Piping leading from the building to the
bead separator and from the building to the 4,100-gallon holding tank was
disconnected and plugged from within the building. In addition, all liquid in
the holding tank was pumped out and transported to an offsite treatment, storage,
and disposal (TSD) facility.

In March 1993, NAS Cecil Field obtained a modification to permit number 8016-
122017. This modification {(permit number 8016-211406) stipulated that the 4,100-
gallon holding tank must be closed in accordance with RCRA by June 4, 1994. The
NDI holding tank was excavated on May 11, 1994, and removed from the site on May
17, 1994. In addition, the seepage pit and glass bead separator were also
removed at this time. Associated piping was either removed entirely or partially
removed, cut at appropriate locations, and plugged with grout. Approximately
1,580 tons of vadose zone (above the water table) soil contaminated with TCE at
concentrations above an action level of 1 mg/kg were excavated and disposed of
offsite. The area was backfilled with clean fill and restored to original
topographic conditions (ABB-ES, 1994hb).
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2.0 SUMMARY OF THE REMEDIAL INVESTIGATION

This chapter summarizes the results of the field investigation at OU 7, Including
the RI field investigation completed in 1994 (ABB-ES, 1995¢). As discussed in
Chapter 1.0, OU 7, the AIMD Seepage Pit, received waste materials from Building
313 These waste materials were discharged to the seepage pit that was in direct
contact with the groundwater table. Therefore, these waste activities have
resulted in the contamination of envirommental media via contaminant migration,
Past and recent (1994) field investigationms have been completed to assess the
nature, extent, and magnitude of contamination at 0OU 7 attributable to the
seepapge plt and affected area.

9 1 SUMMARY OF PREVIQUS INVESTIGATIONS. Investigation of the AIMD Seepage Pit
and adjacent area at OU 7 began in 1985. Investigations completed before the RI
are discussed in this section in chronological order. Findings, conclusions, and

recommendations from these investigations are presented and summarized in Table
2-1.

92.1.1 Initial Assessment Study (TAS) The IAS (Envirodyne Engineers, 1985)
identified hazardous waste =ites at NAS Cecil Field that warranted further
investigation. The investigation included the following tasks:

. records search of historical data and aerial photographs,
. field inspections, and
. personnel interviews.

No intrusive field investigations were conducted. Eighteen sites were identified
during the IAS, including Site 16 (OU 7), the AIMD Seepage Pit. The information
collected during the IAS led to the initiation of RFI field activities at OU 7
{Envirodyne Engineers, 1985) .

9. 1.2 Resource Conservation and Recovery Act (RCRA) Facility Investigation The
RCRA Facility Investigation (RFI} included the following tasks (Harding Lawson
Associates, 1987):

. a magnetometer survey,

. installation of three monitoring wells,

. sampling and analysis of groundwater,

’ sampling and analysis of one sediment sample, and

- measurement of water levels in all monitoring wells.

Wwhen the magnetometer survey results for OU 7 were evaluated, most magnetic
anomalies corresponded with the locations of buried tanks and utilities. One
anomaly, east of the seepage pit, did not correspond with the location of
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Findings and Conclusions from Previous Investigations

Table 2-1

Feastbility Study, Operable Unit 7
Naval Ajir Station Cecil Field
Jacksonville, Florida

Previous Study

Tasks Completed

Results of Sampling

Recommendations

Inftial Assessmant
Study (JAS)
(Envirodyne, 1985)

O AW

Records search

Onsite survey

Confirmation study ranking
Site ranking

Confirmation study recommen-
dations

Na sampling conducted

Install three surficial monitoring wells to detect
contaminant migration from the seepage pit.
Collect samples from the three groundwater
monitoring wells on a quarterly basis for ana
year,

Collect a sediment sample from the
drainageway that received discharge from the
seepage pit.

Analyze the groundwater and sediment sam-
ples by GC/FID scan with capillary column for
MEK, TCE, toluene, phenol, methylene chioride
and cresol; COD; TQC; TOX; cadmium, chro-
mium, silver, lead, cyanide; oil and arease;
spacific conductance; pH.

RCRA Facility Investi-
gation (RFI)

{(Harding Lawson Asso-

ciates, 1988)

Ay

Site reconnalssance
Geophysical survey

Installed three new groundwater
monitoring wells

Collected three groundwater
samples

Collected one surface sadiment
sample

Groundwater resuits,
a. ftrichlaroethene (TCE): 400 ug/!?
b.  1,2-4trans-DCE: 380 wg/?
c.  chromium; 74 ug/t
d.  lead' 175 wg/t

Corrective Action Study to further investigate
the lateral and vertical extent and concentra-
tions of the hazardous constituents found at
the site,

Remedial Investigation
and Feasibility Study
for OUs 1,2 and 7
(ABB-ES, 1991)

Ground penetrating radar (GPR)
survey

Prezocone survey

Groundwater headspace screen-
ing

Surface soil sampling
Subsurface soil sampling and
menitoring well installation
Groundwater sampling
Hydraulic conductivity testing
and water level elevation mea-
surement

1, The GPR survey was not success-
ful in delineating the seepage pit,
underground piping, and under-
ground utllity network.

2. Low concentrations of TCE, TCA,
and PCE were detected in the four
groundwater headspace screening
samples collected,

3 The one piezocone probe installed
to 48 feet, indicated fine to slity
fine sand with lenses of cemented
sand to hardpan.

4. Analysis of five surface soll sam-
ples indicated the presence of
toluene, xylene, and PAHs.

Conduct EM and MAG geephysical survey to
determine the |ocation of buried piping and
utility networks.,

Collect and analyze faur surface soil samples
to support RA and F5,

Collect and screen soll and groundwater sam-
ples from a minimum of 15 locations to deter-
mine the horizontal and vertical extent of con-
taminaticn at the site.

install three borings with continuous split-
spoon sampling to a depth of approximately
120 feet bis to determine site-specific lithology.
Install four borings to identify the presence of
NAPL based on the results of the screening
(see 3).
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Findings and Conclusions from Previous Investigations

Table 2-1 (Continued)

Feasibility Study, Operable Unit 7

Naval Air Station Cecil Field
Jacksonville, Florida

Previous Study Tasks Completed

Results of Sampling

Recammendations

Remedial Investigation
and Feasihility Study
for QUs 1, 2, and 7
(ABB-ES, 1991) (contin-
uad}

5. Analysis of 16 subsurface soil
samples from five borings detect-
ed the presence of acetone, 1,2-
DCE, TCE, naphthalene, 2-
methylnaphthalene, 2-
methylphenal, 4-methylphenal,
and bis{2-ethylhexy!)phthalate.
6. Analysis of groundwater samples
from seven new monitoring wells
detected 1,1-DCE, 1,1-DGCA, 1,2-
DCE, 1,1,1-TCA, TCE, naphtha-
lene, 2-methylphenol, and 2,4-
dimethylphenol.
7. The hydraulic conductivity esti-
mated from the slug tests were:
2.7 to 4.6 ft/d for three LZS
wells
1.0 ft/d for one LZS well
28 ft/d for one UZH well
8. Results of water level measure-
ments indicate a groundwater flow
direction to the southeast in the
UZs

install eight borings to characterize and delin-
eate soil contamination at the site. Collect two
soil samples from each boring for laboratory
analysis. Also collect soil samples from select
borings for geotechnical analysis.

Install a total of ten monitering wells to com-
plete characterization and delineation of site
contarmination

Notes: GC = gas chromatograph.
FID = flame jonization detector.
MEK = methyl ethyl ketone.
TCE = trichloroethene
COD = chemical oxygen demand.
TOGC = total organic carbon.
TOX = toxicity.

RCRA = Resource Conservation and Recavery Act.

pg/E = micrograms per liter.

DCE = dichloroethane.

OU = Qperable Unit.

TCA = trichloroethane

PCE = tetrachloroethene.

ABB-ES = ABB Environmental Services, Inc.

PAH = polynuclear aromatic hydrocarbon.
EM = electromagnetic.

MAG = magnatometer.

RA = risk assassment.

FS = Feasibility Study.

bls = below land surface.

NAPL = nonaqueous phase liquid.

DCA = dichloreethana.

ft/d = foot per day.

LZS = lower zone of the surficial aquifer.
UZH = upper zone of the Hawthorn Group.
UZS = upper zone of the surficial aquifer.




utilities and was reported as possibly representing contaminant migration from
the seepage pit into the soil. Harding Lawson indicates in their report that
this anomaly most likely represents disturbed soil.

1,2 Trans-dichloroethene (380 micrograms per liter lug/L]), TCE (400 wg/ L),
chromium (74 ug/2), and lead (175 pg/2) were detected in unfiltered groundwater
samples collected during the RFI. Lead (19 milligrams per kilogram (mg/kg]) was
detected in the sediment sample collected from the ground surface above the
underground discharge pipe conmnecting the seepage pit to the stormwater sewer
system. The direction of groundwater flow, estimated from the three groundwater-
level measurements, was to the south,

Based on the results of the RFI, a Corrective Action Study Plan was recommended
to further investigate the lateral and vertical extent of the hazardous
constituents found at the site.

2.1.3 1991-92 Remedial Investigation Activities The investigation conducted by
ABB-ES during the fall of 1991 and spring of 1992 included the following tasks:

. a ground-penetrating radar (GPR) survey to identify areas of excava-
tion, utilities, and other subsurface features;

. a piezocone (direct push technology) survey to investigate subsurface
lithology and to collect subsurface soil and groundwater samples:

. headspace screening of groundwater samples for wvolatile organic
compounds (VOCs);

. sampling and analysis of surface soil;

. sampling and analysis of subsurface soil;

’ installation of monitoring wells:

. sampling and analysis of groundwater samples;

+  hydraulic conductivity testing; and

. measurement of water levels in momitoring wells.

The results of these investigations are pPresented in the Technical Memorandum for
Supplemental Sampling (TMSS) at Operable Units 1, 2, and 7 (ABB-ES, 1992}, and
summarized below.

GPR Survey. The GPR survey was conducted on October 13, 1991, to locate areas
of disturbed soil and underground piping and/or utility networks. An area of
disturbed soil was identified in the vicinity of the holding tank, seepage pit,
and bead separator. Delineation of the seepage pit, underground piping, and
underground utility network was not successful.

Piezocone Survey. A piezocone survey was conducted on October 18, 1991, to
collect lithologic information about subsurface soil in the vicinity of 0OU 7.
Fine-grained to silty sand with occasional lenses of cemented sand were detected
at OU 7 to a depth of approximately 48 feet below land surface (bls), when the
survey was terminated.

Cac-DUZ.F5
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Groundwater Headspace Screening. Onsite groundwater screening was conducted on
October 18, 1991. Gas chromatographs equipped with electron capture detectors
and flame ionization detectors were used to identify chlorinated aliphatics and
aromatic organics in the air above groundwater samples in closed containers. TCE
and 1,1,1,-trichloroethane (TCA) were detected, but their concentrations in
groundwater were not quantified.

Surface Soil Sampling. Surface soil samples were collected for analysis of
target compound list {TCL) organics and target analyte list (TAL) inorganics on
April 29, 1992 (Figure 2-1). V0Cs and several semivolatile organic compounds
(5V0Cs) characteristic of solvents, plasticizers, and petroleum were detected.

Subsurface Soil Sampling and Monitoring Well TInstallatiomn. Subsurface soil
samples were collected for analysis of TCL organics on December 3, 1991 (Figure
2-1). A total of seven borings were drilled and monitoring wells were installed
in each boring. Three soil samples were selected for analysis from two borings,
and two soil samples were selected for analysis from each of the remaining five
borings. Analysis of the soil samples detected inorganics typical of natural
soil, solvents, and petroleum-related SVOCs. Chromium and lead were detected at
concentrations approximately two times higher than background subsurface soll.

Groundwater Sampling. Groundwater samples were collected for analysis of TCL
organics, TAL inorganics, and total petroleum hydrocarbons (TPH) on November 11,
1991 (Figure 2-1). VOGCs, particularly 1,1,1-TCA and TCE-related degradation
products, were detected.

Hydraulic Conductivity Testing and Water level Elevation Determimation. Slug
tests were conducted in all new monitoring wells installed at the site on
December 16, 1991. The hydraulic conductivity for monitoring wells screened in
the upper part of the surficial aquifer ranged from 2.68 feet per day (ft/day)
to 4.6 ft/day compared to 1.01 ft/day for the lower part of the surficial
aquifer. The hydraulic conductivity for the intermediate aquifer averaged 28
ft/day. Water level measurements were taken on November 19, 1991, and again on
April 29, 1992. The depth to water averaged 6,81 feet bls {72.02 feet above mean
sea level). The depth to groundwater varies seasonally.

Several data needs were identified after completion of the 1991 OU 7 investiga-
tion. These consisted primarily of data needed to further assess the nature and
extent of soil and groundwater contamination at OU /. Recommendations tao fill
the data needs were presented in the TMSS.

2.2 SUMMARY OF REMEDTAL INVESTIGATION.

2.2.1 Hydrogeology In the area of this investigatiom, there are three water-
bearing systems. According to the Florida hydrostratographic nomenclature
(Florida Geological Survey [FGS], 1986} these units, from most shallow to
deepest, are the surficial aquifer system, the intermediate aquifer system and
confining unit, and the carbonate-rich Floridan aquifer system. At OU 7, the

surficial aquifer system is present In undifferentiated sediments. The
intermediate aquifer system and confining unit are present as dolomite underlying
a layer of clay with dolomite fragments. Wells designated as "rock" or

"gecondary" wells are screened within the intermediate "artesian" aquifer. The
Floridan aquifer system was not encountered during the investigation at OU 7.

Coc-OU7.F5
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9.2.1,1 Surficial Aquifer System The undifferentiated sediment in the surficial
aquifer system in the area of OU 7 consists mostly of quartz sand with some
clayey sand and clay. The Pliocene-Pleistocene Nashua Formation and the thick
clay layer separating the Nashua from the differentiated sediments at other (OUs
on Cecil Field were not encountered at OU 7. As a result, the surficial aquifer
at OU 7 is not separated into an upper and lower zone based on geology, but
rather is considered as one unit. Still, well screens were placed to Investigate
conditions in the upper (UZ3)}, intermediate (IZS), and lower (LZS) parts of the
surficial aquifer system.

The surficial aquifer system is under water table conditioms (unconfined) and is
a very fine-grained quartz sand with up to 10 percent silt and clay. The
unconsolidated sediments extend downward to the top of the clay unit, which
separates the surficial aquifer system from the intermediate aquifer (Figure
2-2).

The general groundwater flow direction in the surficial aquifer 1is to the
southeast. This general flow direction indicates that the groundwater discharges
to the wetland area and Sal Taylor Creek east of the runways. However, there 1is
a dramatic upward vertical gradient in the surficial aquifer before groundwater
reaches the west side of the runways 2,400 feet southeast of the seepage pit.
The groundwater appears to be upwelling from the intermediate aquifer to the
surficial aquifer beginning southeast of well cluster CEF 16-218, 221, and 23D.
The surficial aquifer, in turn, drains to an area gouth-southeast of well cluster
CEF 16-38S, 391, and 40D. The upwelling is interpreted to be caused by increased
hydraulic conductivity of the clay layer on top of the dolomite.

The horizontal gradient in the surficial aquifer measured along the flowpath from
the seepage pit area (CEF-16-58) to the furthest downgradient monitoring well
(CEF-16-328) in which TCE was detected (i.e, the leading edge of the TCE plume)
is approximately 0.0029 feet per foot (ft/ft), based on water level data
collected in August 1994, Water levels were also collected from all wells in
July, September, and October 1%94. Changes in water level were observed between
months, but the differences between wells within each of the four data sets were
consistent.

Hydraulic conductivity values were estimated for each well in the surficial
aquifer at OU 7. The mean K values for the UZS wells, IZS wells, and LZS wells
are 2.5 feet per day (ft/day), 19 ft/day, and 18 ft/day, respectively. Based on
the results of an aquifer test conducted by the USGS at Cecil Field, the
hydraulic conductivity of the surficial aquifer ranges from 3.0 to 5.0 fr/day
(Personal Communication, 1995).

A seepage velocity of 0.058 ft/day or 21 feet per year (ft/yr) was calculated for
the surficial aquifer using a hydraulic conductivity of 4.0 ft/day, a horizontal
gradient of 0.0029 ft/ft (based on August 1994 water levels), and an effective
porosity (pore volume through which water flows as a fraction of the total volume
of soil) of 0.20 (USGS, 1995).

2.2.1.2 Intermediate Aquifer System In the NAS Cecil Field area, the
intermediate aquifer system or confining unit consists of sediment assigned to
the Miocene Hawthorn Group. In addition to its clay-rich sediment, the Hawthotrn
includes near its top a locally continuous carbonate-rich unit of dolomite with

Cac-QU7 . FS
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Sources:

Scott, 1988; and Scott and others, 1991,

TIME Stratigraphic Approximate
(million Units Elevation
years ago) (feet, mean sea level)

50
Undifferentiated
1.8 Pleistocene and
Recent Sediments
Nashua Formation
5 - -
Hawthorn Group
Coaosawatchie Formation 20
(Charlten Member) {20to -10)
Marks Head Formation -110
Penny Farms Formation -200
24
Ocala Limestone -350
Avon Park Formation -700
Oldsmar Formation < -1,000
55
Cedar Key < -1,200
62 -1,700

FIGURE 2-2

GEOLOGIC COLUMN

FEASIBILITY STUDY,
OPERABLEUNIT7

NAS CECIL FIELD
JACKSONVILLE, FLORIDA
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significant secondary (e.g., fractures) porosity, possibly including shell hash,
or sand bodies. This carbonate-rich unit forms the historical "rock aquifer" or
"secondary artesian aquifer," a water-bearing unit widely used in this region as
a private drinking water source. For this report, this unit will be referred to
as the UZH. The unit is approximately 20 to 25 feet thick and occurs at a depth
of 60 to 120 feet bls. The top of this unit is irregular and may represent an
erosional unconformity. The total thickness of the entire Hawthorn Group
(including the underlying clayey confining beds) exceeds 300 feet in this area
(Florida Geological Survey [FGS], 1991). At OU 7, all of the "DD" monitoring
wells are screened in the UZH.

Regional groundwater flow in the UZH is to the east (Fairchild, 1972), although
the top part of the UZH encountered in the OU 7 investigation shows flow to the
south-southeast. The potentiometric surface in this unit is generally higher
than the peotentiometric surface in the lower zone of the surficial aquifer., As
a result, the potential exists for upward leakage of water from this unit to the
surficial aquifer system. This 1s particularly true near creeks, where
topagraphic rvelief and lowering of surficial heads due to gaining streams
accentuates this head difference. At OU 7, the groundwater flow direction in the
intermediate aquifer is to the southeast, toward the wetlands. The horizontal
hydraulic gradient in the intermediate aquifer is approximately 0.0018 f¢/ft,
based on water level data collected in Auwgust 1994, Water levels were alsao
cellected from all wells in July, September, and October 1994, Changes in water
levels were observed between months, but the differences between wells within
each of the four data sets were consistent.

4 vertical upward gradient from the intermediate aquifer to the surficial aquifer
is present, as documented by the higher head in the "DD" wells compared to the
surficial wells. The groundwater appears to be upwelling from the intermediate
aquifer to the surficial aquifer beginning southeast of well cluster CEF 16-215,
221, and 23D.

Hydraulic conductivity values were estimated for each well in the intermediate
aquifer at QU 7. The mean hydraulic conductivity for the intermediate aquifer
(UZH wells) is 15 ft/day. Based on the results of the USGS aquifer test at Cecil
Field, the hydraulic conductivity of the wupper portion of the Intermediate
aguifer is estimated at 40 ft/day.

For the intermediate aquifer, a seepage velocity of 0.36 ft/day or 131 ft/vyr was
calculated, This was based on a hydraulic conductivity of 40 fi/day (USGS, 1995)
a horizontal gradient of 0.0018 ft/ft (based on August 1994 water levels), and
an effective porosity of ©.20 (USGS, 1995).

2.2.1.3 Floridan Aquifer System The Floridan aquifer system is the principal
source of groundwater-derived publie drinking water In most of mnorthern
peninsular Florida. At NAS Cecil Field at least five Navy potable water supply
wells (Navy wells that service NAS Cecil Field only) and an irrigation well are
producing water from this aquifer system. In the NAS Cecil Field area, the
aquifer is composed of (from oldest to youngest) the Oldsmar Fermation, the Avon
Park Farmation, and the Ocala Limestone. The Hawthorn Group, which forms a
confining zone, unconformably overlies the Floridan aquifer. Ceraghty & Miller
(1983) report that the transmissivity of the Floridan aquifer a few miles east
of the base is 25,400 square feet per day (ft®/day). Leve (1966) and Geraghty
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& Miller (1983) report that groundwater within the Floridan aquifer flows east
to northeast in the vicinity of NAS Cecil Field.

2.2,2 Nature and Extent of Contamination The 0U 7 RI was completed in 1994,
Surface soll, subsurface soil, groundwater, sediment, and surface water were
investigated. Sampling locations are shown on Figures 2-3 through 2-& The
evaluation of investigation results indicates that contaminants were found in
samples from all media.

TCE was introduced to the soil and groundwater by discharging wastewater from
Building 313 to the former Seepage Pit. Other contaminants may have also been
introduced to soil and groundwater via the same discharge, including SVOCs (such
as polynuclear aromatic hydrocarbons [PAHs]) and inorganics (such as aluminum,
cadmium, cobalt, iron, lead, and vanadium). With the exception of TCE and
cobalt, none of these contaminants ara ohserved to have migrated from the source
area In the 35 years since discharge to the Seepage Pit began.

A conceptual model of the TCE contamination is shown on Figure 2-9. The results
of the RI are summarized, by medium, in the following subsections.

2.2.2.1 8oil When wastewater was discharged to the Seepage Pit, it apparently
caused the water table to mound. This mounding spread contaminants radially
(horizontally and vertically). When the discharge stopped, the mound subsided
and left contaminants in what is now the unsarurated soil above the water table
{vadose zone).

Evaluation of analytical results for 10 surface soil samples (00 ta 2 feet bls)
indicate the presence of VOCs (TCE and its transformation product, 1,2-
dichloroethene [DCE]), SVOCs (PAHs), pesticides, polychlorinated biphenyls
(PCBs), and inorganics. However, the Seepage Pit is not a likely source of these
chemicals because they are randomly distributed. Chemicals that may be
associated with the Seepage Pit, such as TCE, may have been introduced to the
surface soil during the IRA. TCE was primarily detected in areas where excavated
contaminated soil was stockpiled during the IRA. Other contaminants are likely
assoclated with activities that are not related to the Seepage Pit, such as
vehicular traffic, drilling operations, and pesticide application.

Evaluation of analytical results for the 24 subsurface soil samples {greater than
2 feet bls) also indicate the presence of VOCs, SVOCs, paesticides, PCBs, and
inorganics. The VOCs, SVOCs, and inorganics appear to be related to the past
discharge because the highest concentrations were detected near the Seepage Pit.
However, the pesticides and PCBs have a sporadic distribution, indicating that
they are not related to the Seepage Pit. The VOCs include TCE and 1,2-DCE as
well as methylene chloride, 2-butanone, and acetone (a common laberatory and
sampling artifact). The 5VOCs include 11 PAHs, 2 phthalates, and phenol. The
Inorganics that most frequently exceed background screening concentrations are
aluminum, caleium, cobalt, and magnesium. Cadmium, cobalt, thallium, and zinc
were detected in the subsurface soil samples at the site but not in the
background data set,

During the IRA, TCE-contaminated soil with concentrations above 1 mg/kg (1,000
micrograms per kilogram [ug/kg]), was removed from the vadose zone at the source
area and replaced with clean fill. Based on the results of the confirmatory soil
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sampling and analysis, it is estimated that an average TCE concentration of 137/
pg/kg remains in the vadose zone soil (0 to 6 foot bls) over an area of
approximately 5,000 ft? located around the perimeter of the original source area.
It was estimated {using the Summers Model} that the TCE concentration in leachate
generated by precipitation infiltrating the soil would be approximately 217 pg/i.
Based on these estimates, it will take approximately 30 years for infiltrating
precipitation to reduce the concentration of the leachate to a level that would
not cause concentrations in groundwater to exceed the Federal and State drinking
water criterion of 5 ug/f. These estimates assume that all TCE in the soil above
and below the water table will migrate, TCE is not present as a nonagueous phase
liquid (NAPL), and leachate will mix with the top 10 feet of the surficial
aquifer.

2.2.2.2 Groundwater BRecause the invert for the Seepage Pit was below the water
table, contaminants were discharged directly to the groundwater. Groundwater
mounding caused radial dispersion of the contaminants both horizontally and
vertically. Ewvaluation of groundwater analytical results from 43 temporary
groundwater sampling probes {Aquaprobe borings) and 34 monitoring wells indicates
that contaminants, primarily TCE, extend radially outward approximately 60 feet
and downward approximately 65 feet from the source area into both the UZS and
IZS. The lateral extent of contaminants to the southeast in the direction of
groundwater flow in the UZS is greater than 150 feet.

The leading edge of the TCE plume has migrated approximately 1,000 feet
downgradient of the source in the 35 years since discharge to the Seepage Pit
began (Figure 2-10). This is approximately 300 feet further than would be
expected based on the estimated groundwater seepage velocity of 21 ft/yr. This
observation is interpreted to be the result of longitudinal dispersion.

The groundwater flow pattern appears to influence the distribution of TCE.
Groundwater flow in the surficial aquifer is downward near the source area,
horizontal in the middle of the plume, and upward at the leading edge. For the
part of the plume that is approximately 150 feet to 500 feet downgradient of the
source, TCE was detected only in IZS wells. The TCE reappears in the UZS
approximately 500 feet downgradient of the source area, at the point where upward
flow from the intermediate aquifer to the surficial aquifer begins, and upward
components of groundwater flow in the surficial aquifer bring the plume from the
IZ5 to the UZS.

The highest groundwater concentrations of TCE were detected in an Aquaptrobe at
the source area. The highest of these detections was 1,500,000 pg/f (aqueous
solubility is 1,100,000 pg/2) in the 28 to 32 feet bls interval and suggests the
possible presence of residual NAPL, Based on the USEPA batch model, it is
estimated to take approximately 20 years for the flow of groundwater to reduce
the TCE concentration at this location to 5 pg/f. This estimate also assumes the
TCE present in soil will respond as adsorbed and dissolved TCE.

The projected path of the TCE plume is to the southeast, ultimately discharging
into a drainage ditch and wetland that are, in turn, drained by Sal Taylor Creek.
Using a two-dimensional contaminant transport model (which takes into account
longitudinal and lateral dispersiomn) it is estimated that the plume will reach
the drainage ditch in approximately 105 years (i.e., the year 2099} . Assuming
a constant, continuing release of TCE at the seepage pit, the concentration of
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the TCE plume would reach a maximum discharge concentration of 730 pg/2 in
approximately 195 years (i.e., by the year 2189). However, based om previous

estimates, the TCE concentration in groundwater at the source will be 3.0 ug/Z
in 20 years (55 years since the discharge to the seepage pit began, and 39 years

since the discharge ceased). Therefore, the TCE concentration of the discharge
from the plume to the wetland (drainage ditch) should actually begin to decrease
approximately 55 years after the leading edge arrives at the wetland, or in 160
years (i.e., the year 2154).

Some transformation products of TCE (e.g., 1,2-DCE and 1,1-DCE) were detected in
the soil and groundwater near the seepage pit area, but none were detected in any
of the monitoring wells further downgradient of the source area, and only low
levels (2 to 7 pg/4) were detected in a few downgradient Aquaprobe locations.
Since no transformation products of TCE were observed in the monitoring wells
downgradient of the source area, no degradation factor was included in the
transport model, mnor was any TCE loss by volatilization from the water table
considered. As a result, the estimated future concentrations of TCE are
considered conservative.

From approximately 500 feet to over 1,000 feet downgradient of the source, bis({2-
ethylhexyl)phthalate is detected in the intermediate aquifer and the LZS and TZS
of the surficial aquifer. Bis{(2-ethylhexyl)phthalate, a common sampling and
laboratory contaminant, is detected over 1,000 feet downgradient of the source
area in a pattern which appears to be associated with the upward flow of water
from the intermediate aquifer to the surficial aquifer. Groundwater elevations
indicate the potential for this upward flow and several inorganics demonstrate
this same distribution pattern, supporting the interpretation of flow from the
intermediate aquifer to the surficial aquifer.

Several inorganics were detected in the UZS at the source area (including
aluminum, cadmium, cobalt, lead, sodium, and vanadium}), but, with the exception
of cobalt, they do not appear to migrate from the source area as TCE does.
Antimony and zinc appear to originate in the intermediate aquifer and flow up
into the surficial aquifer downgradient of the OU 7 source area. Aluminum and
iron appear at concentrations above background screening criteria at the source
area, but, if transport is occurring, their migratory concentration distribution
is being masked by widespread detections of these inorganics below the background
screening concentrations. Thallium is detected at three scattered locations in
the surficial aquifer, and its origin is unknown.

2.2.2.3 Surface Water and Sediment Three surface water and sediment samples
were collected from drainage ditches (east of the runways) that receive water
from two stormwater sewer lines that may drain the seepage pit area. The
stormwater sewer lines have many inlets throughout the industrial area and
runways, which indicates that the samples may represent the collective effect of
multiple contaminant sources. This is supported by the detection of inorganics
and petroleum-related compounds that are not associated with the OU 7 plume.

TCE and 1,2-DCE were detected in one of the drainage ditches. The stormwater
sewer that discharges to this ditch runs along the west side of Bullding 313 and
intersects the TCE plume southeast of the source area. The inverts of these
storm sewers are below the water table, and dry-weather flow in the lines was
ohserved. The detections of the TCE and 1,2-DCE in the drainage ditch samples
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are interpreted to be the result of some contaminated groundwater entering the
storm drain line through joints or cracks,

The leading edge of the TCE plume is not expected to reach the wetlands and
drainage ditches until 105 years from now (i.e., the year 2199). As the plume
discharges and mixes with surface water, some dilution is expected to occur.
Upon discharging to and mixing with the water in the drainage ditch, TCE
concentrations are interpreted to be diluted by a factor of approximately 17.
Upon discharging directly to and mixing with the water in Sal Taylor Creek, the
TCE plume is expected to be diluted by a factor of approximately 4 ,400. Water
in the drainage ditch would be expected to be diluted by a factor of approximate-
ly 270 upon discharging to and mixing with the water in Sal Taylor Creek,

2.2.3 Data Limitations and Recommendations for Future Work The purpose of the
data limitations section is to outline the limits within which the conclusions
of the RI are made and to identify areas for which use of the data, findings, and
conclusions developed during the RI may be inappropriate. This information will
assist in the evaluation of RI data during the FS and assist the Navy and
regulatory agencies during the selection of the final remedy for QU 7.

2.2.3.1 Data Limitations Based on the evaluation of data gathered during the
OU 7 RI, the following data limitation was identified.

. Contaminants in surface water and sediments in the tributaries east of
the north to south runways cannot be solely attributable to QU 7
operations and existing soil and groundwater contamination in the
source area. Based on the nature of the contaminants (i.e., petroleum-
related and inorganics) several other industrial activities (i.e.,
former and current runway and hangar operations) appear to be the major
contaminant contributors (e.g., TPH) to surface water and sediment.

2.2.3.2 Data Gaps Based on the avaluation of data gathered during the OU 7 RI,
the following data gaps were identified.

' The volume of contaminated groundwater entering the stormwater sewer
has not been quantified.

. The distribution of TCE in vadose and phreatic soil on the west side of
Building 313 (in the area of Aquaprobe groundwater screening locations
G5-16-1 and GS-16-43) is not known.

No data gaps were identified that would prevent the development and selection of
a remedlal action for QU 7.

2.2.3.3 Recommendations Based on the evaluation of data gathered during the QU
/ BRI, the following recommendations are presented.

. A control program should be instituted for contaminants in groundwater
at OU 7 to prevent risks associated with possible future use of
groundwater as a potable water supply.

Cec-0U7 FS
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Conduct an investigation of the contaminants present in surface water
and sediment in the stormwater sewer network in order to identify
sources of contamination to the S8al Taylor Creek tributaries.

Include as part of any subsequent remedial activity a definition of
contamination in seil and groundwater west of Building 313.
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3.0 SUMMARY OF BASELINE RISK ASSESSMENT

A baseline RA was completed at OU / to characterize the risks associated with
exposure to site-related contaminants for human health and ecological receptors
(ABB-ES, 1995a). This section presents a summary of the human health and
ecological baseline RAs for OU /. Although the baseline RA is presented as a
separate document, it is summarized here to provide the rationale for developing
remedial action cbjectives and alternatives as part of the FS.

3.1 APPROACH TO THE BASELINE RISK ASSESSMENT. The baseline RA was completed in
accordance with the USEPA's human health risk assessment guidance for Superfund
(USEPA, 198Yb; USEPA, 1989c; USEPA, 1991a; USEPA, 1991d; USEPA, 19%2d), Region
IV Risk Assessment Guidance (USEPA, 1991c), Ecological Assessment of Hazardous
Waste Sites: A Field and Laboratory Reference (USEPA, 198%a); and Ecological
Assessment of Superfund Sites: An Overview (USEPA, 1991f). Recent risk
assessment guidance including the USEPA "Eco Update" bulletins (USEPA, 1991e;
1992b; 1992c) and recent publications (Maughan 19%93; Suter, 1993) were also
consulted.

The baseline RA for OU 7 consisted of three primary components: (1) data
evaluation, (2) human health risk assessment, and (3) ecological assessment. The
purpose of the baseline RA was to evaluate whether or not contamination present
at OU 7 poses unacceptable risks to human health and/or environmmental receptors
in the absence of any remedial action.

3.2 DATA EVALUATION. The purpose of the data evaluation process was to identify
the environmental data suitable for use in the baseline RA based on results of
the BRI. The data from OU 7 were evaluated to determine what data were of
sufficient quality for use in a quantitative risk assessment. Data from the RI
were first compiled and sorted by environmental medium (i.e., surface and
subsurface soil, groundwater, surface water, and sediment). Then, based on
results of the data validation, overall quality of the data was reviewed to
determine what data were of sufficient quality for use in a quantitative risk
assessment.

In the human health and ecological risk assessments (ABB-ES, 1995a), the
analytical data were used to select chemicals of potential concern (CPCs). Data
collected from previous investigations were evaluated qualitatively.

3.3 HUMAN HEALTH RISK EVALUATION. The purpose of the human health risk
assessment (HHRA) was to characterize the risks associated with potential
exposure to site-related contaminants at OU 7 for human health receptors. Four
components for the HHRA were completed: (1) data evaluation (including selection

of thuman health chemicals of potential concern [HHGPCs]), (2} exposure
assessment, (3) toxicity assessment, and (4) risk characterization (including an
uncertainty analysis). In addition, a review of available regulatory criteria

is presented.

3,3.1 Selection of Chemicals of Potential Concern Generally, chemicals for
which data of sufficient quality are available and which are potentially site-
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related are defined as HHCPCs. These chemicals are typically a subset of all
inorganic and organic chemicals detected in the various media at the site and are
selected based on concentration; physical, chemical, and toxicological
characteristics; frequency of detection (normally greater than 5 percent of the
total sample set); comparison of detected values to background or baseline
concentrations and associated blanks; and comparison to USEPA Region III risk-
based concentrations (USEPA, 1993; USEPA, 1994d). The HHGCPCs for OU 7 for each
medium (surface soil, surface water, sediment, and groundwater) are presented in
Table 3-1.

3.3.2 Exposure Assessment OU 7 was evaluated to identify actual or hypothetical
populations that could contact site-related contaminants and the pathways through
which exposure could occcur. There are five potential sources of exposure
assoclated with OU 7: surface soil, subsurface soil, surface water, sediment,
and groundwater. Based on current site uses, surface soil, surface water, and
sediment are the only media that are appropriate for evaluation because there is
no current exposure of humans to subsurface soil or groundwater at OU 7. Under
future land use, all the media were evaluated in the assessment based on the
assumptions that subsurface soil may be exposed for contact and that groundwater
may be used as an alternate potable water supply at OU 7 (Figure 3-1).

As a result of the exposure assessment, the following exposure scenarios were
identified as being possible at OU 7 under current use conditions: (1)
incidental ingestion, direct contact, and inhalation of fugitive dust associated
with surface soil by a child and adult trespasser, an adult site worker, and an
adult maintenance worker; (2) incidental ingestion and direct contact with
surface water or sediment by a child and adult trespasser; and (3) consumption
of fish tissue (fish in surface water) by an adult and child transient. Under
future land use, the following exposure scenarios were Identified as being
possible at CU 7: (1) incidental ingestion, direct contact, and inhalation of
fugitive dust associated with surface soil by an adult and child resident; (2)
incidental ingestion, direct contact, and inhalation of fugitive dust associated
with subsurface soil by an adult excavation worker; (3) domestic use of
groundwater by an adult resident; (4) incidental ingestion and dermal contact
with surface water and sediment by an adult and child resident wader: and (5)
consumption of fish tissue by an adult and child resident.

Generally, exposure scenarios associated with future land use are difficult to
predict. Residential land use was selected as a future land use scenario at QU

/ based on USEPA Region IV guidance (USEPA, 1991c). The inclusion of a
residential land use scenario at OU 7 is intended to represent a worst-case
scenario. Future residential land use at or near OU 7 is possible, but not

probable. Because NAS Cecil Field is scheduled for closure in the late 1990s as
part of BRAC, land use near OU 7 may be altered from its current industrial daily
use. However, it is likely based on BRAC reuse plans and the interest of future
land users that the area near OU 7 will remain industrial after the facility
closure,

3.3.3 Toxicity Assessment A toxicity assessment was conducted to identify the
relevant oral, dermal, and inhalation toxicity values for carcinogenic and non-
carcinogenic effects of OU 7 HHCPCs. These values were identified from either
the USEPA’s Integrated Risk Information System database {USEPA, 1994c) or USEPA's
Health Effects Assessment Summary Tables (USEPA, 1994b).

Cec-OU7.FS
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Table 3-1

Summary of Hurmman Health Chemicals of Potential Concern

Feasibility Study, Operable Unit 7
Naval Air Station Cecil Field
Jacksonvilie, Florida

Environmental Medium

Human Health Chemicals of Potential Cancern’

Surface Soil

Inorganics: calcium, cobalt, and sodium

Organics: bengzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)flucrantnene, chrysens,
dibenz(a,h)anthracene, indeno(1,2,3-de)pyrene, and dibenzofuran

Subsurface Sail

Inorganics: arsenic, calcium, cobalt, and thallium

Organics: none

Surface Water

Inotganics: beryllium, cadmium, and iron

Organics! 1,2-dichloraethene and trichloroethene

Sediment

Inorganics: cadmiurn and sodium

Organics: none

Surficial Aquifer

Inorganic: antimony, arsenic, cobalt, iron, magnesium, manganese, and thallium

Organics: 1,1,1-trichloroethane, 1,1-dichioroethene, 1,2-dichlorosthene, bis(2-ethylhexyljphthalate, and
trichloroethene

Intermediate Aquifer

Inorganics: antimony and manganese

Organic: bis(2-ethylhexyl)phthalate

! HHCPCs were selected for each medium in the Baseline Risk Assessment Report (ABB-ES, 1995).

Nete:  HHCPC = human health chemicals of potential concern.
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3.3.4 Risk Characterization Quantitative estimates of both carcinogenic and
non-carcinogenic risks were calculated for each HHCPC and each complete exposure
scenario selected for evaluation in the exposure assessment.

Carcinogenic rtisks associated with exposure to individual chemicals were
estimated by multiplying the estimated chemical intake for each carcinogen (in
units of milligram of chemical per kilogram of body weight each day [mg/kg-day])
by its USEPA cancer slope factor (CSF) (in units of (mg/kg—day)qﬂ. The result
is a chemical-specific excess lifetime cancer risk (ELCR). This value represents
the probability of developing cancer over the course of a 70-year lifetime as a
result of the assumed exposure to site chemicals. The term excess refers to the
increase in risk of cancer associated with exposure to site-related chemicals
that is above and beyond baseline cancer risks. The average cancer burden in the
United States in 1993 was 1 in 3 for women and 1 in 2 for men (American Cancer
Society, 19%94).

Within each exposure pathway, cancer risks associated with multiple carcinogenic
compounds are determined by summing the chemical-specific risks to yield a
pathway-specific ELCR. USEPA's guidelines state that the acceptable total
incremental carcinogenic risk for an individual resulting from exposure at a
hazardous waste site is in a range of 1 in 1,000,000 (107%) to 1 in 10,000 (10™%)
(USEPA, 1990b).

Noncarcinogenic risk estimates are determined by dividing estimated chemical
intakes (in units of mg/kg-day) by the appropriate reference dose (RfD) developed
by USEPA (in units of mg/kg-day). The resulting ratio is called the hazard
quotient (HQ). The HQs for individual compounds within an exposure pathway were
totalled, resulting in a hazard index (HI) for that pathway. An HI equal to 1
represents concentrations and levels of exposure that are generally considered
to be without deleterious effects for a lifetime exposure, even for sensitive
individuals. As the HI increases above 1, the risk of adverse effects also
increases if the toxic endpoint (organic or bodily function) is the same and if
the effects are additive.

3.3.4.1 Risk Characterization for Human Health at OU 7 Health risks for
carcinogens and noncarcinogens associated with current land use at OU /7 are not
of concern.

Cancer risk estimates associated with future use of QU 7 surface soil, subsurface
soil, surface water, sediment, and the intermediate aquifer are all below or
within the acceptable risk range defined by USEPA (107° to 107%). The risk
estimate for the surficial aquifer under future land use conditions (adult
resident) is 3x107° which is at a level of concern. The major contaminant
contributing cancer risk to the ELCR for the resident is 1,l-dichloroethene
(ELCR=3x107%) .

Noncancer risk estimates associated with future use of OU 7 surface soil,
subsurface soil, surface water, sediment, and the intermediate aquifer are ail
equal to or less than an HI of 1. The noncancer risk estimate (HI) for the
surficial aquifer under future land use conditions (adult resident) is 50. Major
contributors to this HI are 1,2-dichloroethene (HQ=38), 1,1-dichlorocethene
(HQ=1.2), trichloroethene (HQ=2.5), antimouny (HQ=1.1), and thaillium (HQ=1.83).
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Human exposure to fish tissue was not evaluated in the risk characterization of
the HHRA because lipophilic compounds that commonly accumulate in fish tissue
were not detected in the surface water or sediment collected in the drainage
ditches associated with OU /. Further, fish that might be consumed by humans are
not present in the drainage ditches.

3.3.5 Comparison to Available Criteria Awailable criteria for groundwater
(USEPA, 1994a; Florida Legislature, 1994b; FDEP, 1994b), surface soil (FDEP,
1994a), and subsurface soil (FDEP, 1994a) were comnsidered in the HHRA for 0OU 7.
A comparison {see Appendix A) of the maximum detected concentrations for each
chemical detected in the groundwater {surficial agquifer; Table A-1), intermediate
aquifer (Table A-2), surface soil (Table A-3), and subsurface soil (Table A-4)
was compared to available criteria.

Groundwater. In the surficial aquifer, the maximum detected concentration of
1,1,1-trichloroethane, 1,1-dichloroethene, 1,2-dichloroethene, trichloreoethens,
bis(2-ethylhexyl)phthalate, aluminum, antimony, arsenic, iron, manganese, and
thallium exceeded its respective Federal primary (health-based) or secondary
{aesthetic-based) maximum contaminant level (MCL), Florida Standard, and Florida
guldance wvalue. Each of these chemicals was retained as an HHCPC (except
aluminum) in the surficial aquifer because it was detected at a concentration
that exceeded background (upgradient)} or risk-based screening concentrations.
Aluminum was not selected as an HHCPC because the maximum concentration detected
was less than its risk-based screening concentration,

In the intermediate aquifer, the maximum concentration of bis(2-
ethylhexyl)phthalate (a common laboratory contaminant), antimony, iron, and
manganese exceeded its respective Federal primary or secondary MCL, Florida
Standard, and Florida guidance value. Each of these chemicals was retained as
an HHCPC (except iron} in the intermediate aquifer because it was detected at a
concentration that exceeded a risk-based screening concentration. Iron was not
selected as an HHCPC because it is an essential nutrient and its MCL is based on
aesthetic, not health, considerations.

Soil. The concentrations of contaminants detected in OU 7 surface soil did not
exceed any of the available FDEP guidance concentrations established for direct
contact and inhalation exposures at military sites.

However, the maximum concentrations of acetone, methylene chloride, and
trichlorocethene exceed available FDEP guidance concentrations established for
soil leaching to groundwater at military sites. This comparison was conducted
because subsurface soil may be contributing to contamination in the surficial
aquifer. It should be noted that acetone and methylene chloride are both common
laboratory contaminants. Both had low freguencies of detection.

TPH data were collected in surface and subsurface soil as well as sediments at
OU 7. The TPH value for each sample location was compared to the available
Florida criterion for thermally-treated petroleum-contaminated soil (50 mg/kg)
(Florida Legislature, 1992). Each medium exceeds the 50 mg/kg at one or more
sample locations; however, significant quantities of TPH were not disposed of or
released at QU 7 (ABB-ES, 1995a). Therefore, the source of TPH near OU 7 may be
from other sources such as motorized equipment and associated fuel releases as
is commonly found at parking lots and roadways which exist adjacent to QU 7.
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3.3.6 Summary of Human Health Risk Assessment The purpose of the HHRA at QU 7
was ta characterize the risks assoclated with the potential exposures to site-
related contaminants. Potential health risks were evaluated under current and
assumed future land use conditions for a subset of contaminants detected in
surface soil, subsurface soil, surface watey, sediment, and groundwater
(surficial and intermediate aquifers) associated with OU 7.

In summary, the risk estimates for surface soil, subsurface soil, surface water,
sediment, and the intermediate aquifer indicate that human exposure to these
media at 00U 7, under the conditions evaluated in this assessment, is not
assoclated with unacceptable risk of adverse health effects {(cancer or
noncancer). Concern over the contamination in the surficial aquifer may be
warranted, however, because of the risk of adverse health effects (cancer and
noncancer) associated with assumed future use of the groundwater as a potable
water supply. It should be noted, however, that continued industrial use of OU
7 is planmed. Use of the surficial aquifer as a drinking water supply at 0OU 7
may never occur because the area is served by a community watetr supply system.

Rased on the results of the human health portion of the baseline RA, including
the results of the criteria comparison (Subsection 3.3.5), the development of
remedial action strategies may be necessary for the surficial aquifer at OU 7.

3.4 FECOLOGICAL RISK EVALUATION. The purpose of the ecological risk assessment
for OU 7 was to assess potential adverse effects to ecological receptors
resulting from contamination from OU 7. The components of the ERA include: (1)
problem formulation, (2) selection of ecological contaminants of potential
concern, (3) ecological effects assessment, and (4) risk characterization.

3.4.1 Problem Formulation The problem formulation component of the ecological
risk evaluation identifies ecological receptors and exposure pathways for the
receptors. Exposure pathways are discussed for two groups of ecological
receptors: terrestrial wildlife and aquatic receptors. An exposure pathway
includes a source of contamination, contaminated media (surface water, sediment,
groundwater, and food), and an exposure voute. The ecological assessment is
based on those pathways for which contaminant exposures are believed to be the
highest and most likely to occur for the receptors. The assessment is also
focused on those pathways for which there are adequate data (pertaining to the
receptors, contaminant exposures, and toxicity) to complete the risk analyses.

The exposure pathways evaluated for terrestrial wildlife at OU 7 include
ingestion of surface water, indirect ingestion of sediment, and ingestion of
aquatic prey that have accumulated contaminants from surface water and/or
sediment. Surface soil contamination was not evaluated for terrestrial receptors
as part of the ERA for OU 7 because it is unlikely that terrestrial receptors
would be exposed to surface soil contamination, as the majority of QU 7 is
located in an industrial area surrounded by paved roads and mowed grass (Figure
3-25.

Exposure pathways evaluated for aquatic receptors (including invertebrates,
plants, amphibians, algae, and fish) include direct contact with surface water,
sediment, and groundwater (as it discharges to surface water).
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3.4.2 BSelection of Ecological Chemicals of Potential Concern Ecological
chemicals of potential concern (ECPCs) represent the analytes detected in
evaiuated media (surface water, sediment, and groundwater) that were considered
in the risk assessment process. The ECPCs are assumed to be associated with
hazardous waste practices at OU 7 that could possibly present a potential risk
for ecological receptors. ECPCs were selected separately for surface water,
sediment, and groundwater. For surface water and sediment, ECPCs were selected
separately for terrestrial wildlife and aquatic receptors. Table 3-2 provides
a summary of the ECPCs selected for 0OU 7,

3.4.3 Ecological Effects Assessment The ecological effects assessment describes
the potential adverse effects to ecological receptors associated with the ECPCs.

Surface Water and Sediment. The measure of adverse ecological effects for
exposure of terrestrial wildlife receptors to ECPCs in surface water and sediment
was based on the identification of a reference toxicity value (RTV). Lethal and
sublethal RTVs were identified from the literature for each ECPC in surface water
and sediment for each representative wildlife species (avian and mammalian). The
RTV relates the dose (oral exposure) of a respective ECPC with an adverse effect,

The RTVs are assumed to be a measure of the goal for protection of the survival,
growth, and reproduction of terrestrial wildlife populations.

Potentlial adverse ecological effects for aquatic life based on exposure to
sediment are directly measured (i.e., by sediment sampling for toxicity and
chemical analyses) for all sediment ECPCs. Sediment toxicity (i.e., mortality

and reproduction) to aquatic receptors was evaluated with: {1) a short-term
chronic test using the water flea, Ceriodaphnia dubia, and (2) an acute test
using the amphipod Hyallela azteca (Springborn Laboratories, 1993}. The

biclogical responses ochbserved in these toxicity tests were then compared to the
results of the chemical analyses of the sediment samples to assess the effects
of sediment contamination to aquatic receptors.

Toxiecity benchmarks were used to assess the potential for adverse effects to
aquatic receptors from exposure to surface water ECPCs. These benchmarks include
the State of Florida Surface Water Quality Standards (Florida Legislature, 1995)
and USEPA Ambient Water Quality Griteria (AWQC) (USEPA, 1991a).

Analyses of the benthic macroinvertebrate community in the drainage ditches were
also completed to further characterize risks for aquatic receptors to surface
water and sediment.

Groundwater. Potential adverse effects to aquatic receptors associated with
groundwater ECPCs are available in the form of lahoratory aquatic toxicity
testing results for individual ECPCs. Aquatic toxicity information for the ECPCs
was obtained from searches of the USEPA Aquatic Information Retrieval (AQUIRE)
database. Additional toxicity benchmarks used to assess the potential for
adverse effects to ecological receptors from groundwater ECPCs include the State
of Florida Surface Water Quality Standards (Florida Legislature, 1995) and USEPA
AWQG (USEPA, 1991a).

3.4.4 Risk Characterization The following sections describe how risks were
characterized for ecological receptors at OU 7.
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Table 3-2

Summary of Ecological Chemicals of Potential Concern (ECPCs)

Feasibility Study, Operable Unit 7
Naval Air Station Cecii Field
Jacksonville, Florida

Environmental Medium

Ecological Chemicals of Potential Cancen’

Surface Water

Inorganics:  Aquatic and wildlife receptors: cadmium (Cd), copper (Cu), iron (Fe), lead {Fb), and zinc
{Zn}.
Wwildlife only: beryllium {Be}.

Organics: Aquatic and wildlife receptors: 1,2-dichloroethene and trichloroethene.
Wildlife only' toluene.

Sediment Inorganics:  Aquatic and wildlife receptors: aluminum (Al}, banum (Ba), Cd, hexavalent chromium
(Cr'%), Fe, Pb, manganese (Mn), mercury (Hg), vanadium {V}, and Zn.
Wildlife only: Cr and Cu.
Organice: Aquatic and wildlife receplors: 2-butanone, acetone, and toluene.
Groundwater Inorganic: Aquatic receptars only: Al, arsenic (As), cobait (Co), Fe, Mn, thallium (TI), V, and Zn.

Organics: Aquatic recepiors only: 1,1,1-trichloroethane, 1,1-dichloroethene, 1,2-dichloroethene, 4-
methyl-2-pentanone, trichloraethene, and bis(2-ethylhexyl)phthalate.

! ECPCs were selected for each medium in the Baseline Risk Assessment Repoit (ABB-ES, 1995}




Terrestrial Wildlife Exposure to gurface Water and Sediment. Risks for the
representative wildlife species associated with the ingestion of surface water,
potentially contaminated aquatic life, and sediment were quantitatively'evaluated
using HQs. HQs were caleculated for each ECPC by dividing the estimated potential
dietary exposure (FDE) concentration by the toxicological benchmark (RTV). HIs
were determined for each Representative Wildlife Species by totalling the HQs for
all ECPCs. When the estimated exposure concentration was less than the RTV, the
contaminant exposures were assumed to fall below the range considered to be
associated with adverse effects for growth, reproduction, and survival (of the
individual organism), and no risks to the wildlife populations were assumed,
When the estimated exposure concentration was greater than the RTV, a discussion
of the ecological significance was included and risk was assumed.

Agquatic Receptor Exposure to Surface Water and Sediment. Risks for aquatic
receptors were characterized for each of the three sampling locations within the
drainage ditches based on a weight-of-evidence evaluation (analysis of toxicity
testing, chemical analyses, and the benthic macroinvertebrate community) of the
following factors:

. presence or absence of analytes in surface water and sediment samples,

- concentrations of analytes measured in surface water and sediment
samples,
. responses, mortality, and reproduction in C. dubia and mortality in the

H. azteca in the sediment toxicity tests,

. evaluation of the aquatic macroinvertebrate community structure and
function,
- concentrations of ECPCs in surface water relative to benchmarks such as

the reported toxicity of the ECPC in laboratory tests (AQUIRE
information) and the State of Florida Surface Water Quality Standards
(Florida Legislature, 1995),

. concentrations of ECPCs in sediment relative to National Oceanic and
Atmospheric Administration (NOAA) effects range-low and effects range-
medium sediment guidelines {Long and Morgam, 1990), and

. physical and chemical factors in the aquatic environment (other than
chemical contamination) such as presence of an oil sheen.

Aquatic Receptor Exposure ta Groundwater. Risks were evaluated for aquatic life
associated with exposures to ECPCs in groundwatetr as it discharges to: (1) Sal
Taylor Creek, and (2) the wetland adjacent to (oxr located west of) Sal Taylor
Creek.

A simple modeling effort was completed to estimate a dilution factor for
groundwater entering Sal Taylor Creek. No dilution of groundwater was assumed
fer groundwater discharging to the wetland.

Predicted concentrations of the ECPCs in Sal Taylor Creek and the wetland
(resulting from discharge of groundwater) were compared to State of Florida
gurface Water Quality Standards (Florida Legislature, 1995} and AWQC (USEPA,
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1991a). Where €Xposure concentrations exceed the standards or Standards are
unavailable, risks were characterized based on comparisons of the axposure

3.4.4.1 Risk Characterization for OU 7

Terrestrial Wildlife Fxposure to Surface Water and Sediment. AlL of the exposure
concentrations for ECPGs in surface water and sediment were less than the RTV,
indicating no potential adverse effects to Teproduction, growth, or survival for
representative wildlife Species exposed to ECPCs in the surface water and
sediment of the drainage ditches.

Aquatic Receptor Exposure Lo Surface Water. Risks for aquatic Treceptars
resulting from exposure to the ECPCs in surface water were characterized based

community and comparisen of the concentration of ECPCs in surface water samples
to their respective toxicity benchmarks oy standards. The results of the
comparisons show that maximung concentrations of cadmium, copper, iron, lead, and
zine exceed the aquatic toxicity benchmarks, Although concentrations of cadmium,
copper, lead, iron, and zine exceed available toxicity benchmarks, it ig

at two of the three sample locations in the drainage ditches. Based onq welight-
of-evidence of available data (toxicity testing results, henthic community, and
chemical analyses) for each sampling location, the following statements
concerning risks for aquatic life associated with sediment contamination can be

. Risks may be present for certain macroinvertehrate feceptors at two of
the three drainage ditch sampling stations (STG-SD-01 and S5TC-8D-03,
see Figure 2-8). For station STC-SD-01, risks are based on mortality
of amphipods in sediment toxicity testing. At sampling station STC-SD-
03, risks are based on toxicity of the sediment to amphipods and
toxicity of the sediment elutriate {i.e., water extracted from the pore
Spaces within the sediment sample) to the water flea,

, Based on the results of the toxicity testing, the risks for agquatic
life may be associated with elevated concentrations of TPH in sediment
(concentrations detected ranged from 214 to 1,920 mg/kg) .

concentrations in surface water and sediment are inconclusive because
no adequate reference location was available for comparative purposes.

Aguatic Receptor Exposure to Groundwater. Risks to aquatic receptars from
eXposures to groundwater as it discharges to 5al Taylor Creek are not expected.
The exposure concentrations of all groundwater ECPCs in Sal Taylor Creek are less
than the respective lowest aquatic toxicity benchmarks.

Risks to aquatic receptors from exposures to groundwater as it discharges to the
wetland were predicted. Maximum concentrations of bis(2—ethy1hexyl)phthalate,
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aluminum, iron, and zine gexceed surface water toxicity benchmarks. However, the
following statements can be made.

. The maximum concentration of bis(Z-ethylhexyl)phthalate exceeds both
the Florida Surface Water Quality Standard and the lowest reported
adverse effect concentration; however, bis(2—ethylhexyl)phthalate does
not appear to be associated with OU 7. Concentrations of bis(Z-
cthylhexyl)phthalate are greater in the intermediate aquifer and are
interpreted to flow up into the surficial aquifer downgradient of the
QU 7 source area.

. Exposures to aluminum in gurface water and subsequent risks for aquatic
1ife are mot currently occurring, although predicted. I1f the maximum
or average detected concentration of aluminum in groundwater 1is
transported to the curface water of the wetland, then the exposure
concentrations would be toxic to aquatic life at pH ranging from 6.3 to
9.0, because the toxicity of aluminum is pH-dependent. However, as no
surface water samples were collected in the wetland, the pH of the
surface water in the wetland is unknown, and it is mnot possible to
predict the toxicity sssociated with aluminuwm in groundwater as it
discharges to the wetland. Aluminum in surface water, as measured by
the total digestion analyses procedure (unfiltered samples), includes
both dissolved and suspended matter. The dissolved fraction represents
the amount of aluminum that 1is biologically available to aquatic
organisms. The dissolved concentration of aluminum in filtered surface
water would be lower than that measured as the total. Therefore, the
predicted concentration of aluminum in surface water in the wetland (as
discharged from groundwater) 1s an overestimate; therefore, the
predicted risks to aquatic receptors may also be overestimated.

. The presence of iron and zine in the surficial aquifer 1s also related
to an upwelling of groundwater from the intermediate aquifer in the OU
7 study area; therefore, it is not interpreted to represent contamina-
tion emanating from OU 7.

In summary, groundwater discharges to the surface water of Sal Taylor Creek do
not pose a risk to aquatic receptors. However, groundwater discharges to the
wetland have risks to aquatic life associated with potential future exposures ta
bis(2-ethylhexy1)phthalate, aluminum, iron, and zinc under assumed worst-case
conditions (i.e., that maximum concentrations observed in groundwater near the
seepage pit will actually discharge to the wetland). Due to altermative
processes such as dispersion, it is not likely that the assumed conditions will
oceur. Concentrations of bis(2-ethylhexyl)phthalate, iron, and zinc appear to
originate in the intermediate aquifer, which has not received wastes from OU 7,
and flow upward to the surficial aquifer; therefore, these detections are not
believed to be associated with contamination from OU 7. TFuture exposures of
aluminum in the wetland may pose a risk to aquatlc receplors; however, variables
such as pH and bioavailability may limit these exposures and subsequent risk.

3.4.5 Summary of Ecological Risk Assessment The purpose of the FRA at QU 7 was
to characterize the risks associated with potential exposures of ecological
receptors to site-related contaminants. Potential risks for ecological receptoTs
were evaluated for ECPCs in surface water, sediment, and groundwater.
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There were no risks identified for terrestrial wildlife resulting from exposures
to ECPCs in surface water and Sediment.

Evaluation of the sediment toxicity data suggest that certain types of
macroinvertebrates (i.e., aquatic receptors) may be impacted by exposure to
sediment. This fesponse may be associated with elevated concentrations of TPH,
Because the ditches receive stormwater drainage from the runway area and much of
the developed area west of the runways, it is believed that the Presence of TPH
in the sediment of the drainage ditches is not site-related.

Potential risks for aquatic receptors were evaluated for eXposures to ECPCs in
groundwater as it discharges to both the wetland downgradient of surficial
groundwater flow for OU 7 and Sal Tayler Creek. The risk characterization did not
identify risks for aquatic receptors in Sal Taylor Creek assoclated with ECPCs in
groundwater. However, risks associated with exposures to bis(2ethylhexyl)-
phthalate, aluminum, iron, and zinc are pPossible for aquatic Teceptors in the
wetland. Concentrations of his(2-ethy1hexyl}phthalate, iron, and zine appear to
originate in the intermediate aquifer and flow upward to the surficial aquifer;
therefore, these detections are not believed to he assoclated with OU 7. Future

however, factors such as pH and biocavailability may limit these exposures and
subsequent risk,
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4.0 SUMMARY OF INTERTM REMEDIAL ACTION

An IRA was implemented for gu 7. This chapter presents a summary of the IRA.
Section 4.l presents a summary of the purpose of the IRA at oU 7. Section 4.2
summarizes the process that was followed to select the IRA. Section &.3
descyibes the IRA, as documented in the IROD for the site and the NDI Holding
Tank Closure Certification and Report.

4.1 PURFOSE OF IRAs. The purpose of the IRA at OU 7 was to remove the soil,
holding tank, seepage pit, bead separator, and associated piping that acted as
a source of groundwater contamination (Figure 4-1). The IRA was intended to
provide a rapid response to the worst source of ongoing groundwater contamination
at the OU. A secondary purpoese of the IRA was to comply with the RCRA permit
for the holding tank that stipulated that the tank must be closed in accordance
with BCRA by June 4, 1994.

4.2 SUMMARY OF IRA SELECTION PROCESS. The IRA for OU 7 was selected using a
process very similar to the FS process. The first step was preparation of an FFS5
to develop interim action alternatives. The FFS is similar to the FS in that it
presents a summary of site conditions, develops RAOs, develops and screens
alternatives, analyzes alternatives in detall, and compares alternatives. ©5ite
conditions were described based on information available at the time and not the
more comprehensive data and evaluation as 1s now available in the RI and RA. A
1imited number of interim action alternatives were developed and screened
according to the procedures defined in CERCLA, SARA, and the NCP. A no-action
alternative was not considered because of the focused nature of the interim
action that assumes some actiom is necessary. Four alternatives were retained
for detailed analysis (Table 4-1).

Following preparation of the FFS, a Proposed Plan was developed that presented
a summary of the alternatives and identified the preferred alternative for
implementation. These documents were made available to the general public, and
a public meeting was held to present the proposed interim actions. Comments were
received during a 30-day public comment period. Comments were addressed in a
responsiveness summary, and an IROD was signed by the USEPA, FDEP, and the Navy
in March 1994.

4.3 DESCRIPTION OF THE IRA FOR oU 7. The preferred alternative for 0U 7/ was a
combinacion of Altermative 1 and Alternative 2. Alternative 1 includes
excavation, onsite treatment of debris (e.g., piping and tank), and offsite
dispogal of debris and contaminated soil. Alternative 2 jncludes excavatilon,
onsite treatment of debris, offsite disposal of debris, and offsite treatment and
disposal aof contaminated soil. Activities conducted for the IRA are depicted on
Figure 4-2.

The field activities for the IRA occurred in May 1994, and a closure report was
issued in November 1994. Below is a description of the actions undertaken during
the IRA. TFor a detalled description of IRA activities, refer to the closure
report (ABB-ES, 1994b) .
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Table 4-1
Remedial Alternatives Evaluated in the FFS

Feasibility Study, Operable Unit 7
Naval Air Station Cecil Field
Jacksonville, Florida

Alternative Description

1 Offsite disposal of soil to a Subtitle C land(fil and onsite
treatment of debris and disposal to a Subtitle D landfill,

2 Offsite treatment of soil and disposal to a Subtitle C landfill
and onsite treatment of debris and disposal to a Subtitle D
landfill,

3 Onsite treatment of soil and offsite disposal to a Subtitle C

landfill and onsite treatment cf debris and disposal to a
Subtitle D landfill.

4 Offsite disposal of soil and debris to a Subtitle O landfill
without prior treatment.

Naote: FFS = Focused Feasibility Study.
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The NDI holding tank was uncovered, and 2,000 pallons of contained liquid were
pumped out and stored temporarily in an aboveground storage tank (AST). The
liquid was disposed of offsite at an appropriately permitted hazardous waste
facility. Once the liquid was removed, 150 gallons of sludge were removed from
the bottom of the tank and placed in three 535-gallon metal drums for subsequent
disposal. The tank was then removed, cleaned by abrasive blasting to remove a
minimum 6 millimeters from the tank surface (to comply with the RCRA Debris
Rule), and disposed of offsite in a solid waste landfill. The blasting residuals
were disposed of offsite at a hazardous waste landfill.

The cinder blocks used to construct the seepage pit were removed and disposed of
offsite at a hazardous waste landfill. The concrete slab used to construct the
seepage pit and the glass bead separator were removed, decontaminated with wash
water, and disposed of offsite at a solid waste landf£ill.

Piping associated with the AIMD seepage pit was either: (1) removed entirely,
or (2) partially removed, cut at appropriate locations, and plugged with grout.
Removed piping was decontaminated with wash water, and disposed of offsite at a
solid waste landfill. The piping leading from the seepage pit to the stormwater
sewer system was found to contain nonfriable asbestos. This piping was removed
and disposed of in a permitted landfill as Class II1I nonfriable asbestos.

Soil contaminated with TCE concentrations above an action level of 1 mg/kg were
excavated and transported offsite to a hazardous waste landfill. A total of
1,578 tons of soil was disposed of. The majority of the soil removed was in the
vicinity of the NDI holding tank and the seepage pit (See Figure 4-2).
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5.0 TDENTIFICATION OF REMEDIAL ACTION OBJECTIVES (RAOs)

Thisg chapter presents the RAQs for OU 7. The RAOs will provide the basis for
selecting appropriate remedial technologies and developing remedial alternatives
from those technologles for OU 7. Section 5.1 presents the chemical-, location-,
and action-specific ARARs that were considered prior to defining alternatives for
oU 7. Section 5.2 presents an overview of various remedial considerations, such
as regulatory drivers and rigk issues, that are evaluated prior to defining RACSs.
SJection 3.3 presents the RAOs for the OU.

5.1 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs). ARARs are
Federal and State human health and environmental requirements used to: (1)
evaluate the appropriate extent of site cleanup, (2) scope and formulate remedial
alternatives, and (3) control the implementation and operation of a sgelected
remedial action. CERCLA and the NCP require that remedial actions comply with
grate ARARs that are more stringent than Federal ARARs, legally enforceable, and
consistently enforced statewide.

CERCLA, SARA, and the NCP require that ARARs be identified during the development
of remedial alternatives. ARARs are used to define the appropriate extent of
site cleanup, identify sensitive land areas or land uses, develop remedial
alternatives, and direct site remediation. Potential ARARs in each category
(i.e., chemical-, location-, and action-specific) are described in detail in the
Handbook of ARARs for Navy Sites within the State of Florida (ABB-ES, 1995b) .

5.1.1 Definition of ARARs The NGP defines two ARAR components: (1) applicable
requirements, and (2) relevant and appropriate requlrements.

Applicable requirements are those cleanup standards, standards of control,
and other substantive requirements, criteria, or limitations promulgated
under Federal or State envirormental or facility siting laws that
gspecifically address a Thazardous substance, pollutant, contaminant,
remedial action, or otherT circumstance found at a CERCLA site. Only those
gtate standards that are: (1) identified by the State in a timely manner,
(2) consistently enforced, and (3) more stringent than Federal requirements
may be applicable.

Relevant and appropriate requirements 4are those cleanup standards,
standards of control, and other substantive requirements under Federal and
State environmental and facility siting laws that, while not "applicable”
to a hazardous substance, pollutant, contaminant, oOT remedial actiom,
address situations sufficiently similar to those encountered at the CERCLA
site that their use 1is well suited to the particular site. Only those
State standards that are identified in a timely manner and are more

stringent than Federal requirements may be relevant and appropriate.

wapplicability” is a legal determination of jurisdiction.of existing statutes and
regulations whereas nrelevant and appropriate” ig a site-specific determination
of the appropriateness of existing statutes and regulations. Therefore, relevant
and approprlate requirements allow flexibility mnot provided by applicable
requirements In the final determination of cleamup levels. Once a requirement
ig identified as an ARAR, the selected remedy must comply with ARARs, even if the
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ARAR 1s not required to assure Protectiveness. The general relevant and
appropriate requirements apply only to actions at thae site, Applicable
requirements apply to boeth on- and offsite remedial actions.

Other requirements "to be considered" (TBCs) are Federal and State nonpromulgated
advisories or guidance that are not legally binding and do not have the status
of potential ARARs {have not %heen Promulgated by statute Or regulation).
However, if there 4re no specific ARARs for & chemical or site condition, or if
ARARs are not deemed sufficiently Protective, then guidance or advisory criteria
should be identified and used to ensure the pProtection of human health and the
environment,

Under the description of ARARs set forth in the NCP and SARA, State and Federal
ARARs are categorized as:

. chemical-specific (i.e., governing the extent of site remediation with
regard to specific contaminants and pollutants)

. location-specific {(i.e,, governing site features such as wetland,
floodplains, and sensitive ecosystems and Pertaining to existing
hatural and manmade site features such asg historical or archaeological
sites), and

During the detailed analysis of remedial alternatives, each alternative will be
analyzed to determine itg compliance with ARARs. Chemical-, location-, and
action-specific ARARs are discussed in the following subsections .

They govern the extent of site remediation by broviding either actyal cleanup
levels or the basis for calculating such levels. Chemical-specific ARARs for a
site may also be used to indicate acceptable levels of discharge in determining
treatment and disposal requirements, and to assess the effectiveness of future
remedial alternatives. Table B-1 in Appendix B presentg and discusses the
chemical-specific ARARs identified for QU 7.

Provide limits for the concentration of chemicals in soll. However, the State
of Florida has provided guldance values for cleaning soil at military sites (Soil
Cleanup Goals for the Military Sites in Florida, Florida Department of
Environmental Protection, 1994a) Appendix A of this document provides a

Federal and State chemical-specific ARARS are available for groundwater. Tahle
B-2 in Appendix B provides the Federal and State chemical-specific ARARs and TBCs
for groundwater: Federal MCLs (Safe Drinking Water Act Regulations, (40 CFR
1417), State of Florida Drinking Water Standards (Chapter 62-550, FAC, September
1994a), and State of Florida Groundwater Guidance Cancentrationg (Groundwater
Guidance Concentrations, Bureau of Groundwater Protection, June, 1994%),
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5.1.3 Location-Specific ARARs Location-specific ARARs govern site features
(e.g., wetland, floodplains, wilderness areas, and endangered species) and
manmade features (e.g., places of historical or archaeological significance).
These ARARs place restrictions on concentrations of hazardous substances or the
conduct of activities solely based on the site’s particular characteristics or
location. ARARs addressing floodplains and wetland are considered at QU 7
hecause it is located mear Sal Taylor Creek and a wetland area. Table B-5 in
Appendix B presents the location-specific ARARs identified for OU 7.

5 1.4 Action-Specific ARARs Action-specific ARARs are technology- or activity-
based limitatioms controlling activities for remedial actions. Action-specific
ARARs penerally set performance of design standards, controls, ot restrictions
on particular types of activities. To develop technically feasible alternatives,
applicable performance or design standards must be considered during the detailed
analysis of remedial alternatives (see Chapter 6.0).

Certain action-specific ARARs include permit requirements. Under CERCLA Sectiomn
121(e), permits are not required for remedial actions conducted entirely onsite

at Superfund sites. This permit exemption applies to all administrative
requirements, including approval of or consultation with administrative bodies,
documentation, record keeping, and enforcement. However, the substantive

requirements of these ARARs must be attained.

Table B-6 in Appendix B summarizes potential action-specific ARARs for QU 7.
During the detailed analysis of alternatives, each alternative will be analyzed
to determine compliance with action-specific ARARs.

5.1.5 To Be Considered Criteria Other criteria not promulgated as statutes or
regulations are identified as TBCs and are summarized in Table B-7 in Appendix
B.

5.2 REMEDIAL GCONSIDERATIONS. Prior to establishing RAOs for QU 7, the
identification of NAS Cecil Field for BRAC was considered. WNAS Cecil Field is
scheduled for closure in September 1998. As a standard procedure for closing
military bases, a Base Reuse Plan is developed. A Draft Base Reuse Plan has been
developed for NAS Cecil Field, but this plan has not yet been finalized. Because
of this, the future use of the base, and subsequently OU 7, has not clearly been
identified. Currently, activities at OU 7 are considered commercial and/or
industrial with potable water supplied by a community system.

The RA completed for OU 7 assumed a future residential scenario (i.e., humans
living on OU 7 and consuming unfiltered water from the surficial aquifer), but
this scenario is unlikely for OU 7 according to the current Draft Base Reuse
Plan. oU 7 is located near the runways at NAS Cecil Field, and current
speculation is that OU 7 will remain industrial or that the runways could be used
for a global airport for supersonic transport aircraft because population density
in the vicinity of NAS Cecil Field 1is 1ow. 1If this is the case, it is unlikely
that humans will ever establish residence at OU 7, and it is further unlikely
that bumans will consume water from the surficial aquifer (without a filter) due
to existing availability of a community potable water supply.

However, for the purpose of this FS, RAOs and action levels (see subsections
5 3.1 and 5.3.2) were developed based on the RA completed for OU 7 that assumed
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a future residential scenario, Pending consensus with the USEFA and FDEP and
acceptance by the community, it is likely that the action levels established in
this F5 are more stringent than necessary for the predicted future use of OU 7
as a global airport or for continued industrial and/or commercial use. The
stringency of these action levels, as well as the ability of any proposed
remedial alternative to meet the established action levels, is discussed in the
detailed analysis of alternatives in Chapter 7.0,

5.3 REMEDIAL ACTION OBJECTIVES AND CRITERTA. This section presents the goals
and objectives for remedial action at OU 7. First, RAOs are established for the
OU based on consideration of the RI, RA, and ARARg. Next, action levels, or the
concentration of a chemical above which remedial action (e.g., extraction and
treatment, in situ treatment, or natural attenuation) would be necessary, are

defined for media of concern. Treatment levels, or the concentration of a
chemical that any treatment technology would achieve if implemented, are also
defined. Treatment levels would be achieved if an excavation Or extraction

technology were chosen for QU 7. Next, volumes and physical characteristics of
media of concern are summarized for 00U 7. Information presented in this section
will be used to identify appropriate remedial technologies for OU 7 {(i.e.
Chapter 6,0),

¥

5.3.1 Remedial Action Objectives RAOs are defined in the CERCLA RI/FS guidance
manual as media-specific goals that are established to protect human health and
the environment (USEPA, 1988). The RAOs are typically based on chemicals of
COreern, exposure routes, and receptors pPresent or available at the site,
Additionally, RAOs are developed to ensure compliance with ARARs; these ARARs
were identified in Section 5.1. RAOs will be identified for OU 7 by consider-
ation of the RI, the human health risk assessment, the ecological rigk
assessment, and ARARs,

Consideration of the RI. The results of the investigation to delineate the
nature and extent of contamination resulting from the past discharge to the
seepage pit and affected area indicates the presence of chemicals in all media
sampled. However, not all of these detections appear related to the Source area,
as is the case for surface soll, surface water, sediment, and various contami-
nants detected in groundwater.

Sampling and analytical results from subsurface vadose zone and saturated soil
Indicate the presence of TCE and other chemicals, Aasg pPreviously discussed, the
discharge of wastewater to the seepage pit apparently caused the water tahle ro
mound and spread contaminants radially (horizontally and vertically)., When the
discharge ceased, the mound subsided and left concentrations of chemicals in what
is now the vadosze zone. During the IRA, soil within the vadose zone that
contained TCE concentrations in excess of 1,000 pg/kg (it was assumed that if
TCE-contaminated soil were removed, then soil contaminated with other chemicals
would be removed) was removed and replaced with clean fill. Based on the results
of the confirmatory soil sampling and analysis for vadose soil, it is estimated
that an average TCE concentration of 137 ng/kg remains. The RI further estimated
that continued leaching of this soil from infiltrating rainfall would take 30
yvears before TCE in the so0il would no longer cause the groundwater to exceed the
MCL of 5 ug/l. The RI also estimated that it would take 160 years for the
aquifer to flush, under existing conditions, to a TCE concentration less than 3
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ug/ 2. Since the aquifer will take longer to clean up than the overlying
contaminated soil in the vadose zone, 4an RAD specific to this soil was not
developed.

The RI evaluated subsurface saturated s0il and concluded that soil samples did
not identify the presence of free or recoverable NAPL at OU 7. However, several
Aquaprobe samples from beneath the former seepage pit area show concentrations
of TCE exceeding 1 percent of its solubility in water (i.e., the rule-of-thumb
method for estimating if NAPL 1is present). Although this observation may
indicate the presence of some NAPL, the NAPL is not believed to be present in
significant volume, but rather as small streaks or globules scattered in a
relatively narrow column extending to approximately 40 feet directly beneath the
former seepage pit area. At this time, an RAD to address NAPL at oU 7 will not
be jdentified. If the presence of this NAPL impacts the effectiveness of any
remedial altermative, 1t will be addressed at that time.

Consideration of Human Health Risk Assessment. The human health risk assessment
conducted for OU 7 evaluated current and future land use conditions for a subset
of contaminants detected in surface soil, subsurface soil, surface water,
sediment, and groundwater (both the surficial aquifer and the intermediate
aquifer). Chapter 3.0 provides a more detailed discussion of this assessment.

Cancer and noncancer risk estimates calculated for surface soil, subsurface soil,
surface water, sediment, and the IiIntermediate aguifer are below or within
acceptable risk ranges as defined by USEPA. Therefore, the development of RAGs
for these media at OU 7 is mot necessary for protection of human health. Also,
no risks were identified for nonresidential ezposure to surficial aquifer
groundwater .

Cancer and noncancer risk estimates were calculated for the surficial aquifer for
the future resident exposure scenario. This scenario assumes that a human being
would establish residency at the OU and install a drinking (potable) water well
without a filter. The cancer risk estimate for this scenmario was calculated at
1%107%; the major chemical contyibuting to this risk was 1,1-DCE. The noncanceyl
+igk estimate (or the HI) was calculated at 50; the major chemicals contributing
to this risk estimate include 1,2-pcA, 1,1-DCE, TCE, antimony, and thallium,
Based on this analysis, the following RAO is established:

RAO 1: Protect humans from unacceptable risk by preventing potable water
use of surficial aquifer groundwater that exceeds site-specific
health-based risk criteria.

Consideration of the Ecological Risk Assessment. The ecological assessment
conducted for OU 7 evaluated potential risks for ecological receptors for a
aubset of contaminants (i.e., ECPCs) found in surface water, sediment, and

groundwater. Chapter 3.0 provides a more detailed discussion of this assessment.

Risks were evaluated for exposure of terrestrial wildlife receptors to ECPCs in
surface water and sediment and for exposure of aquatic life to ECFPCs in surface
water, sediment, and groundwater.

Risks were not identified for terrestrial wildlife resulting from exposures to
TCPCs in surface water or sediment.
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Risks were not identified for aguatic life resulting from exposures to ECPCs in
surface water.

Risks to aquatic receptors may be associated with exposures to sediments.
However, the ECPCs detected in sediments that contribute to this finding are most
likely not related to activities conducted at OU 7; instead, the Presence of
ECPCs in sediments is most likely a result of fuel spills to the drainage ditch
or runoff from the aircraft runways.

the maximum concentration of ECPCs measured in unfiltered groundwater. The risk
characterization did not identify risks for aquatic receptors in Sal Taylor Creek
associated with ECPCs in groundwater. Risks may be associated with exposure of
aquatic receptors to bis(Z—ethylhexyl}phthalate, aluminum, iron, and zine in the
wetland. However, concentrations of bis(Z-ethylhexyl)phthalate, iron, and zine
appear to originate in the intermediate aquifer and flow upward to the surficial
aquifer; therefore, these detections are not believed to be associated with OU
/. In addition, concentrations of aluminum in groundwater are not believed to
be associated with activities conducted at QU 7 because aluminum was most likely
not discharged to the seepage pit.

The development of RAOs for protection of exposure of ecological receptors to
surface water, sediment, or groundwater are, therefore, not necessary for 0O 7.

collected from the upper zone of the Hawthorn was greater than the Federal MCL,
the Florida Drinking Water Standard, or Florida Guidance Concentrations (Table
B-4 in Appendix B). However, the RI concluded that the concentrations of the
chemicals detected in the upper zone of the Hawthorne were not gite-related.

Based on the above comparison and the RI, the following RAD was developed:

RAO 2: Prevent the use of surficial aquifer groundwater that exceeds
chemical-specific ARARs and TBCs.

summary. Two RAOs are identified for OU 7. These RAOs are applicable to the
groundwater media at the OU. Table 5-1 summarizes the two RAOs developed for
au 7.

5.3.2 Action levels and Chemicals of Concern (COCs) This subsection presents
the action levels for OU 7. Action levels are the concentrations of chemicals
in contaminated media above which remedial action or control would be necessary.
Specifically, action levels are identified in this subsection for groundwater at
OU 7, as the RAOs established for the OU relate to that medium only.

5.3.2.1 Considerations for Defining Action Levels Action levels are assigned
based on the possible future use of groundwater .s a potable water supply at the
OU 7 property, the risk assessment completed fuor OU 7, and ARARs.
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Table 5-1
Summary of Remedial Action Objectives for Operable Unit (OU) 7

Feasibility Study, Operable Unit 7
MNaval Air Station Cecil Field
Jacksonville, Florida

Remedial Action Objective Description

1 Protect humans from unacceptable risk by preventing pota-
ble water use of surficial aquifer groundwater that exceeds
site-specific health-based risk criteria.

2 Prevent the use of surficlal aquiter groundwater that exceeds
chemical-specific ARARs and TBCs.

Notes: ARAR = applicable or relevant and appropriata requirement,
TBC = to be considered.
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Future Land Uge. There are two possibilities for future use of the oU 7
property: industrial use and unrestricted future land use. Under the industrial
use scenarie, the area in the vicinity of the OU would continue to be used for
various industrial activities, such as aircrafrt activities. This future land use
is reasonable because NAS Cecil Field may become a global airport upon closure.
Under the unrestricted future land use scenario, the area in the vicinity of OU
7/ would be used for human residence with private wells screened in the surficial
aquifer. The possibility of this future land use at OU 7 is unlikely because of
the close proximity of the site to the runways and the assumption that the
runways will continue to be used upon closure of NAS Cecil Field,

Risk Assessment. The risk assessment evaluated the potential that future
residents would install a drinking water well within the surficial aquifer and
consume unfiltered water (i.e., the surficial -unfilterad scenario) . Action

levels could be based on the risks posed by the surficial-unfiltered groundwater
consumption scenario. However, it is more reasonable to base action levels on
the risk that would be posed to humans who consume water from the Floridan
aquifer (as this is the only potable source currently used at NAS Cecil Field),
Action levels could also be based on the risks posed to industrial users of OU
7. These risks include the risk to the excavation worker from dermal or
inhalation exposure to groundwater. However, the risk assessment did not
evaluate an industrial use scenario for groundwater for OU 7, and action levels
cannot be identified because these risks have not been quantified.

ARARs and TBCs. Action levels can be based on chemical-specific ARARs and TBCs
for groundwater, Chemical-specific ARARs are available for groundwater {see
Subsection 5.1.2): therefore, action levels can be established for QU 7.

Summary. Action levels identified for OU 7 considered the above future uses of
OU 7 property, the rigk assessment, and ARARs. For the purpose of this FS,
action levels will be based on chemical-specific ARARs for assumed future use of
surficial groundwater as a potable water supply.

5.3.2.2 Identification of Action Levels for OU 7 In arder to establish action
levels for QU 7, the first step was to determine the set of chemicals associated
with the site. This was accomplished by listing all chemicals detected in
groundwater samples in the surficial aquifer atc OU 7.

The second step is to select a set of criteria (i.e., the selection criteria [see
Appendix C]) that may be appropriate for the anticipated groundwater use (e.g.,
ARARs and TBCs discussed in Paragraph 5.3.2.1). The selection criteria for this
F5 were considered to be the higher value of:

* the lowest value of the Federal MCL, State of Florida MCL, or Florida
Groundwater Guidance Concentrations; or

* the background (upgradient) concentration of a chemical in groundwater.
Where no Federal MCL, State of Florida MCL, or Florida Groundwater Guidance
Concentrations was availlable, the chemical was deleted from further consideration

unless the chemical contributed to the total risk presented by the site.

The third step in identifying action levels at 0OU 7 was to compare the
concentration of the chemicals detected in groundwater to the selection criteria.
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If the maximum concentration of the chemical in groundwater was greater than the
selection criterion, then the chemical was considered a chemical of concern for
this FS (see Appendix C). Bis-(2-ethylhexyl)phthalate and iron were deleted from
further consideration because the RI concluded that the presence of these
chemicals was not related to QU 7, but to a second upgradient source. The
comparison shows that groundwater at OU / contains detections of chemicals at
concentrations greater than the selected criteria.

For the purpose of this FS, the selection criteria were considered the action
levels for groundwater remedial action at OU 7. Altermatives identified will be
evaluated on the practicability of achieving these action levels for the
chemicals listed on Table 5-2.

5.3.3 Treatment Levelg If groundwater were addressed wvia a treatment
alternative, it would be treated one of two ways: in situ or ex situ. Depending
on the remedial alternative chosen, treatment levels (or the concentration of a
chemical to whieh groundwater would be treated) would vary.

5.3.%4.1 In Situ Treatment Alternatives For an in situ treatment alternative,
the treatment level would be the action level, as described in paragraph 5.3.2.2.
These chemicals, along with their respective treatment-action level, are listed
in Table 5-3.

5.3.3.2 Fx Situ Treatment Alternmatives For an ex situ treatment alternative,
the treatment level would depend on: (1) the concentration of chemicals in
extracted groundwater, and (2) acceptance criteria of the receiving water for
treated groundwater (e.g., groundwater, surface water, or local wastewater
treatment plant). Any ex situ treatment alternative would be designed to treat
chemicals in extracted groundwater at concentrations higher than these acceptance
criteria. The following paragraphs present the chemicals of concern in extracted
groundwater and the selection criteria for each recelving body.

Chemicals of Concern in Extracted Croundwater. Before identifying the selection
criteria, the concentrations of chemicals in extracted groundwater must be
evaluated.

First, all chemicals detected in groundwater at OU 7 were listed. All chemicals
are listed at this step because the extraction system would be designed to
extract groundwater at OU 7 and not just these chemicals above action levels.

Next, the concentration of each chemical in the extracted groundwater was
estimated using groundwater modeling techniques provided by the FDEP. Appendix
D presents these calculations as well as the estimated concentrations in
extracted groundwater,

Treated Groundwater Discharged to Groundwater. An ex situ treatment alternative
that included a discharge to groundwater component would be designed to treat
chemicals whose concentrations are greater than MCLs (Federal or State). These
criteria are the same as the action levels for an in situ treatment alternative,
and are summarized in Table 5-3. This table also indicates the percent removal
that needs to he achieved by an ex situ treatment alternative prior to discharge
to groundwater.
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Table 5-2

Action Level Exceedances Summary

Feasibility Study, Operahle

Unit 7

Naval Air Station Cecil Field

Jacksonville, Flarida,

e | regnctomes | ez T T s
Detection’ Concentrations® Concentration

Volatiles (ug/2)

1,1,1-Trichloroethane 1/21 3,000 3,000 3,000 200
1,1-Dichlorosthene 1/21 400 400 400 7
1,2-Dichloroethene ftotal) 2/21 270 to 12,500 6,360 12,500 70
Trichloroethene 7721 12 to 630 238 630 3
Inorganics {pg/t)

Aluminum 12/2t 176 to 7,970 1,480 7.970 7580
Antimony 3/ 2.2t0 16.0 7.3 16.0 4]
Arsenic 10/21 3.6to 56.2 13.2 56.2 50
Manganess 18/20 4.9 10 56.8 27.4 56.8 50
Thallium 3/21 6to0 6.3 62 6.3 2

Notes: GW = groundwater.

! Frequency of detection is the number of confirmato
of eenfirmatory samples analyzed,
* The average of detected concentrations is the arithmetic mean of all confirmatory samples in which the analyte was detected.
It does not include thase confirmatory samples in which the analyte was not detected.
® Refer to shaded values in Appendix C.

#a/? = micragrams per liter.

ry samples in which the analyte was detected divided by the total number
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Table 5-3
Groundwater /n Situ Treatment Requirements

Feasibility Study, Operable Unit 7
Naval Air Station Cecil Field
Jacksonville, Florida

- S | Fange of Detocsd | perecra Moy | seeesaeW | prionn
Detectian’ Coneentrations? Concentration Required®
Volatiles (pg/t)
1,1,1-Trichloroethane 1/21 3,000 3,000 3,000 200 93.3
1,1-Dichloroethene 1/21 400 400 400 7 098.3
1,2-Dichlaroethene (total} 2/21 270 to 12,500 6,360 12,500 70 99.4
Trichloroethene 7/21 12 to 630 238 630 3 995
Inorganics (pg/l}
Aluminum 12/21 176 to 7,970 1,480 7,970 750 90.6
Antimony 3/21 2.2 to 16.05 7.3 i6.0 4] G2 6
Arsenic 10/21 3.610 56.2 13.2 56.2 50 11.0
Manganese 18/20 4.9 to 56.8 27.4 56.8 50 12.0
Thallium 3/21 61063 6.2 6.3 2 68.3

! Frequency of detection is the number of confirmatory samples in which the analyte was detected divided by th
samples analyzed.

e total number of confirmatory

2 The average of detected concentrations is the arithmetic mean of ail confirmatory samples in which the analyte was detected. !t does not include

those confirmatory samples Im which the analyte was not detected.
5 Refer to shaded values in Appendix C, Table C-1.

* percent removal required for groundwater at operable unit (OU} 7 to meet the selected groundwater (GW), selection criteria.

Notes: GW = groundwater.
g/t = micrograms per liter.




Treated Groundwater Discharped to Surface Water, An ex situ treatment
alternative that included a discharge to surface water component would most

standards, the Federal AWQC (where a Florida Surface Water Standard was rnot
available), or background (upstream) cancentrations, whichever was higher (see
Appendix C). Florida surface water standards considered at thisg step were for
Class ITIT surface water, as the receiving water body (i.e., Sal Taylor Creek)
under this scenario is a Class ITI surface water, A Class IIT designation means
the surface water is used for recreation and propagation and maintenance of a
healthy, well-balanced Population of fish and wildlife.

In order to identify which chemicals in the extracted groundwater would require
treatment prior to discharge to surface water, the estimated concentrations of
each chemical in extracted Eroundwater at OU 7 was compared to the selectead
surface water criteria (see Appendix C). Most point source discharges to surface
water in the State of Florida are issued permits for "end of pipe" effluent
quality, which is Cypically based on attaining the Florida surface water
standards at the perimeter of a mixing zone. Under this scenario, a permit for

could be up to several times the Florida surface water standards. Pending
discussion with the FDEP regarding these effluent criteria, the selection
criteria discussed in the Previous paragraph were used, Chemicals for which

treatment would be necessary and the percent removal that should be achieved
prior to discharge to surface water are summarized in Table 5-4,

Treated Groundwater Discharged to the Local Wastewater Treatment Plant. Aan ex
situ treatment alternative that included a discharge to a wastewater treatment
plant, would discharge to the NAS Cecil Field Federally Owned Treatment Work
(FOTW). The selection criteria for this discharge option were determined in the
following manner.

First, discharge criteria for the NAS Cecil Field FOTW were considered. The FOTW
discharges to surface water, and the National Discharge Pollutant Elimination

percent removal was estimated through use of the USEPA Fate and Treatability
Estimator (FATE) model (USEPA, 1990e¢). 1In using this model, the plant-specific
operating parameters of the FOTW were obtained and used to predict the percent
removal of chemicals,

Second, once the percent removal achievable by the FOTW ig known, the degree of
pretreatment (i.e., treatment of the extracted groundwater prior to discharge to
the FOTW) can be estimated (see Table 5-5). This analysis indicates that TCE and
iron require pretreatment prior to discharge of groundwater from QU 7 to the
FOIW. TCE must be reduced by at least 98 percent and iron by 43 percent.

Summary. If an in situ treatment alternative ig selected, the chemicals listed
on Table 5-3 are the primary chemicals of concern. This table also indicates the
approximate percent removal required for each chemical.
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Table 5-4
Groundwater £x Situ Treatment Requirements for Discharge to Surface Water

Feasibility Study, Operakle Unit 7
Naval Air Station Cecil Field
Jacksonville, Florida

Frequenc Mean of Estimated
q Y Range aof Detected Concentration Selected Percent Remaoval
Analyte of . Detected i o -
.4 Concentrations oz in Extracted 8W Criteria Required
Detection Concenirations 3
Groundwater
Volatiles (7g/#}
1,1-Dichloroethene 1/21 400 to 400 400 325 3.2 30.2
Trichlorsethene 7/21 12 to 630 238 ®21,800 807 996
Semivolatles {gg/t)
Phenanthrene 1/21 3 3 0.06 .03 50.0
bis{2-Ethylhexyl)phthalate 17/21 0.5t 205 57 57 3 47.4
inorganics {xg/?}
Copper 5/21 2.1t0 3.8 3 38 2.9 27
Iron 20/20 260 to 9,150 1,830 1,900 381 79.9
Nickel 2/21 11 to 12.5 11.8 115 g3 27 8
Thallium 3/21 6 to 6.3 6.2 858 6.3 28.0

' Frequency of detection is the number of confirmatory samples in which the analyte was detected divided by the total number of
confirmatory samples analyzed.

2 The average of detected concentrations is the arithmetic mean of ali confirmatary samples in which the analyte was detected. It doss not
include those confirmatary samples in which the analyte was not detected.

2 Estimated contaminant concentrations in extracted greundwater are pravided in Appendix C and the calculations are presented in Appendix
b.

* Refer to shaded values Appendix C, Table C-3.

S percent removal required for groundwater at operable unit (OU) 7 to meet the selected surface water (SW) criteria,

& Value estirnated from confirmatory and screening data,

Naotes  SW = surface water
g/ ¥ = micrograms per liter.
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Table 5-5
Groundwater Ex Situ Pretreatment Requirements for Discharge to Federally Owned Treatment Work {(FOTW)

Feasibiity Study, Operable Unit 7
Naval Air Station Cecil Field
Jacksonville, Florida

Frequency Range of Mean of ESt'mateF‘ FOTW Overall Percent Percent Pretreatrent
Concentration . Remaoval Percent
Analyte of Detected Detected ) Discharge Removal
Detection' Cancentrations | Concentrations? in Extracted Criteria® Required® Achisvable by Remaval
Groundwater® FOTW® Required’
Volatiles {ug/#)
1,1-Dichlarcethene 1/21 400 to 400 400 33 3z 902 90.6 NA
Trichloroethene 7/21 12 to 630 238 21,800 B0.7 89.58 73.1 98.6
Semivolatiles {ug/t)
Phenanthrene 1/21 3 3 0.06 003 500 841 NA
bis(2-Ethythexyi) 17/21 0.5 to 20.5 57 57 3 47 .4 999 NA
phthalate
Inorganics (ug/#)
Copper 5/21 2.1t0 3.8 3 3.8 29 227 617 NA
Iron 20/20 260 ta 9,150 1,828 1,800 300 842 75.3 38.0
Nickel z/21 Tito 12,5 11.8 11.5 83 27.8 49 8 NA
Thallium 3/21 6to 6.3 6.2 8.8 6.3 28.0 80.0 NA

! Frequency of detection is the number of confirmatory samples in which the anaiyte was detected divided by the total nurnber of samples analyzed {confirmatary
samples only).

* The average of detected concentrations is the arithmetic mean of all confirmatory samples in which the analyte was detected. It does not include those samples in
which the analyte was not detected,

? Estimated contaminant cancentrations in extracted groundwater are provided in Appendix C and the calculations are presented in Appendix D

* Discharge criteria that the FOTW must meet (Flerida Surface Walter Standards).

® Percent removal required for extracted groundwater to meet the FOTW discharge criteria.

? Percent remaval able to he achieved by the FOTW (predicted using the U.S. Environmental Protection Agency [USEPA] Fate and Treatability Estimator [FATE]}
Model, 1989).

7 Percent removal required for pretreatment prior to discharge to FOTW (where NA, the FOTW can provide the percent removal necessar

¥ Value estimated from confirmatory and screening data,

Notes: wg/f = micrograms per liter.
NA = not available.




For this FS, ex situ treatment alternatives would need to previde a level of
creatment to meet criteria assumed for discharge te groundwater (Table 5-3%,
discharge to surface water (Table 5-4), or discharge to the FCTW {Table 5-3).

5 3 4 Volume of Contaminated Groundwater The volume of contaminated groundwater
=t OU 7 is estimated based on the observed horizomtal and vertical migration of
TCE (because TCE is the primary chemical of concern) from the source area. The
2] indicates that, at the source, the groundwater analytical results show that
the concentration of TCE extends radially outward approximately 265 feet and
downward approximately 65 feet,and that the downgradient extent of TCE
concentration is 1,000 feet to the southeast. Using a porosity of 0.2 the
estimated volume of groundwater with TCE concentrations above the action level
is approximately 26 million gallons.

5.3.5 Physical Characteristics of Organic Chemicals of Concern Table 5-6
presents physical characteristics of the organic chemicals of concern (identified
in Subsectionm 5.3.3). A brief exzplanation of the physical characteristics
follows.

Specific density, also known as relative density, is defined as ratio of the
density of a substance to the density of distilled water, The density of water
is 1.00 gram per milliliter (g/m#) at & degrees Celsius (°C). The density of a
substance is an indicator of whether it will tend to sink or fleat in water. If
4 substance is less dense than water, it will float; if it is more dense, it will
sink.

Solubility is defined as a compound’s saturated concentration in water at a given
temperature and pressure. Compounds with high solubilities tend to desorb from
soil, are less likely to volatilize from water, and tend to blodegrade.
Compounds with low solubilities tend to adsorb to seil, volatilize from water,
and bioconcentrate in aquatic organisms. The COCs identified have solubilities
ranging from 6,300 mg/2 for 1,2-dichloroethene to 0.4 mg/t for bis(2ethylhexyl)-
phthalate. The volatile COCs have solubilities in the mid-range, and the
semivolatiles have low solubilities.

Vapor pressure is defined as the pressure exerted by the wvapor of a substance
when it is under equilibrium conditions. The vapor pressure of all liquids
increases with temperature. Vapor pressure provides a rough estimation of how
well a substance will volatilize from soil and/er water. The vapor pressure af
water at 20 °C is 18 millimeters of mercury (mm Hg). The volatile CCCs have
vapor pressures in the mid-range, and the semivolatiles have low vapor pressures.

Henry's law constant (H), also known as the air-water partitioning coefficient,
is defined as the ratio of a compound’s partial pressure in air to the concentra-
tion of the compound in water at a given temperature and under equilibrium
canditions. Henry's law constant provides an indication of the relative
volatility of a substance. The following guidelines are for Henry's constants
in atmospheres times cubic meters per mole (atm-m®/mole) .
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Table 5-6
Characteristics of Organic Chemicals of Concern

Feasibility Study, Operable Unit 7
Naval Air Station Cecil Field
Jacksanville, Flarida

91-g

. "Vapor . Estimated Aqueous Biodegrada- | Relative Degradability
CAS 1 . Melecular *Specific Solubility Pressure Henry's Law Sog- | 7log- tion Haif-life Classification
Contaminant Weight (mg/e) at Constant
Number ( mole Densny 25 o at 20 °C (agm_mg)/ ale K““‘ Ko Anaerohic
o/ ) (mm Hg) m (GW) Aercbic {SW} | Anaerobic Aerobic
75-35-4 1,1-Dichloroethene 96 94 1.22 5,000 485 0.021 213 1.81 Bto 19 weeks 410 26 weeks Slow Slow
156-60-5 1,2-Dichlorpethene 96.94 1.26 6,300 265 0.0072 2.09 1.77 16 to 104 4to 26 weeks  Resistant Slow
weeks
79-01-6  Trichloroethene 131.39 1.48 1,100 58 0.0117 2.53 2.03 09t 45 0.5to T year Resistant Resistant
years
71-55-5 1,1,1-Trichloroethane 133.40 1.34 950 100 0.0162 2.48 218 20to 7B weeks 20to 39 weeks Resistant Slow
117-81-7  bis{2-Ethylhexyl)- 390.57 0.98 0.4 2x107 1x10° 420 50 10to389days Sto23days Resistant  Moderately
phthalate Fast
85-01-8 Phenanthrene 178.24 0.98 1.18 21,000 3.9x10° 4,57 4 36 1to 13 31to 25 hours  Resistant Fast
months

' The contaminants presented are arganic contaminants of concern identified in the hurman health and ecological baseline risk assessment.

% Specific density, also known as relative density, is defined as ratio of the density of a substance to the density of distilled water. The density af water 1s 1.00 g/me at 4 °C,

* Solubility is defined as a compound's saturated concentration in water at a given temperature and pressure,

* Vapor pressure is defined as the pressure exerted by the vapor of a substance when it is under equilibriurn conditions.

¥ Henzy's law constant, alsa known as the air-water partitioning coefficient, is defined as the ratic of a compound’s partial pressure in ar to the concentration of the cormpound
in water at a given temperature and under equilibrium conditions

® Log K,,, the n-octanof/water partiticn coefficient, is defined as the ratio of the solute concentration in the water-saturated n-octanol phase to the solute concentration in the n-
octanol-saturated water phase,

7 Log K... the soil/sediment parttion coefficient, 1= defined as the ratio of adsarbed chernical per unit weight of arganic carbon to the aqueous solute concentration.

Sources: Montgomery, J. H., and L.M Welkom, 1991, "Groundwater Chemicals Desk Reference”, Lewis Publishers, Chelsea, Michigan.
P H. Howard, and others, 1991, "Envircnmental Degradation Rates", Lewis Publishers, Chelsea, Michigan.

Notes: CAS = Chemical Abstract Service. atm-m®/maole = atmospheres times cubic meters per mole.
g/meoie = grams per mole K., = octanol-waler partition coefficient,
mg/t = milligrams per liter. K., = soil-sediment partition coefficient.
?C = degrees Celsius, GW = groundwater.
g/mez = grams per milliliter SW = surface water,

mm Hg = millimeter of mercury.




1
[

H 10 rapid velatilization

107° < H < 1072 volatilization

1077 < H < 107? slow volatilization

H < 1077 extremely low wvolatilization

Henry's constants of the volatile C0Cs indicate they are in the rapid to mid-
range volatilization. The semivolatiles are in the slow volatilization range.

The octanol water partition coefficient, K,,, is defined as the ratic of the
solute concentration in the water-saturated octanol phase to the solute
concentration in the octanol-saturated water phase. It iIs used to estimate the
hydrophobicity and sorptive tendencies of hydrocarbons. TFor convenience, K, is
often reported in logarithmlic form (logK,,) because values from the class of
immiscible hydrocarbons that are of environmental concern span several orders of
magnitude. Negative logK,, values indicate a preference for the aqueous phase
(hydrophilicity). Positive logK,, values indicate a hydrocarbon's preference to
form separate phases {(hydrophobicity), sorb strongly to solids, or potentially
volatilize, All of the COCs are hydrophobic, and the semivolatiles have a
greater sorptive tendency than the wvolatiles.

The soil and/or sediment partition coefficient, K,,, is defined as the ratio of
adsorbed chemical per unit weipht of organic carbon to the aqueous solute
concentration. K,, is a measure of a chemical’s relative adsorption potential,
i.e., a chemical's tendency te sorb to particulate or organiec matter. This 1is
largely dependent on the organic content of soil. For convenience, K, 1s often
reported in logarithmic form (logK,,) because values that are of environmental
concern span several orders of magnitude. Sorption is generally considered to
be high for logK,, values of 5 to 6, moderate for logK,, values of 3, and weak for
values of 2.2 or less, Compounds that bind strongly to organic carbon have low
solubilities, whereas compounds that do not tend to adsorb to organic materials
have high solubilities. The volatile COCs adsorb weakly, and the semivolatiles
adsorb strongly.

5.4 TIDENTIFICATION OF GENERAL RESPONSE ACTIONS. General response actions
describe potential medium-specific measures that may be employed to address RACs.
Potential response actions for OU 7 are developed for groundwater. When applied
to groundwater they are referred to as management of migration actions. These
response actions include no action, intrinsic bioremediation, removal and
treatment, and in situ treatment.
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6.0 DEVELOPMENT OF REMEDIAL ALTERNATIVES

The approach and rationale leading to the development of remedial alternatives
are presented in this chapter. The development of remedial alternatives for
CERCLA sites consists of identifying applicable technologies, screening those
technologies, and using the selected technologies to develop remedial alterna-
tives that accomplish the identified RAOs.

The NCP requires that a range of remedial alternatives be considered. SARA
emphasizes the use of treatment technologies that reduce the toxicity, mebility,
or volume of contaminants rather than technologies that solely prevent exposure.
The primary goal of alternative development for OU / is to comply with this
aspect of SARA: specifically, to reduce the human health risk posed by exposure
to groundwater. To achieve this goal, the following three categories of remedial
alternatives were identified for evaluation:

. groundwater extraction, treatment, and discharge (pump-and-treat);
. in situ groundwater treatment; and
. erhanced bioremediation (supplemented natural attenuation).

The remaining sections of this chapter identify the types of technologies that
contribute to achieving the RAOs, evaluate and select representative technologies
for each technology type, and develop remedial alternatives using the selected
technologies. A detailed evaluation of remedial alternatives is presented in
Chapter 7.0. Specific constituents detected in groundwater at OU 7 are listed
in Appendix C.

6.1 TIDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLOGIES. Traditional and
inmovative technologies have been researched and categorized based on their basic
operating principles. One representative technology was then selected from each
technology type for subsequent screening (Section 6.2). For example, a packed
tower was selected as a representative air stripping and aeration technology to
treat organic compounds in extracted groundwater. This approach allows an
effective comparison of techmnologies based on their basic operating principles
rather than more subtle vendor-specific characteristics or variable configura-
tion. Additionally, emerging technologies are continually introduced; if a new
technology uses the same operating principles and achieves the same objectives
as the technology selected in the ROD, it could be considered for implementation
during the remedial design.

Plume immobilization techniques, such as subsurface barriers, reduce plume
mobilization, but do not provide reduction in toxicity or volume of contaminants
in the aquifer and would not achieve the treatment levels identified for OU 7.
Thus, to achleve the treatment levels and to be consistent with the intent of the
NCP and SARA, only those technologies that can potentially reduce the concentra-
tions of groundwater contaminants are identified in this chapter.

Supplemental technologies may be required for residuals and emissions generated
during groundwater treatment. For example, the vapor collection portion of an
air sparging system requires treatment of organic vapors prior to exhaust. Also,
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chemical precipitation requires treatment and disposal of separated solids. The
effective treatment of residuals and emissions is dependent upon the treatment
used, The appropriate method of conditioning and dewataring sludge from chemical
precipitation may be different than conditioning and dewatering sludge from a
biclogical process. Thus, the identification of required supplemental
technologies will be deferred to the detailed evaluation of remedial alternatives
(Chapter 7.0}.

6.1.1 Collecting Groundwater for Treatment To implement ex situ treatment
technologies, contaminated groundwater must be extracted from the aguifer. The
practiecality of groundwater extraction depends on the hydrogeologic conditions
at a site. Hydrogeologic investigations at OU 7 indicate that Eroundwater
extraction is practical. Extraction is a proven techmnology and has been
successfully implemented at sites with conditions similar to QU 7,

Groundwater can be extracted through wells or trenches. Wells can be used to
extract groundwater from various depths within an aquifer; however, trenches can
typically extract only shallow groundwater. Extraction wells would be used at
OU 7 because the plume extends approximately 65 feet below the water table, too
deep to be effectively captured by trenches.

As extraction wells are pumped, a cone of depression is created around each well.
This influences the local hydrogeology and causes groundwater to flow toward the
wells, flushing contaminants from the aquifer. During the feasibility study, the
number of wells, well locations, and pumping rates are estimated; during detailed
design, the estimated configuration is refined to improve efficiency while still
capturing and extracting the contaminated groundwater,

For a groundwater extraction system to be fully effective, it may have to be
modified during the course of the remedial action. When nultiple wells are
pumped simultaneously, stagnation zomes (areas where there is no groundwater
flow) can develop. This can leave behind pockets of contaminants. To capture
these remaining pockets, the pumping operational scheme may have to be changed
by adjusting pumping rates, injecting clean water into some wells, or installing
additional wells to veplace wells mno longer effective.

6.1.2 Treatment of Organic Compounds in Extracted Groundwater Selected organic
compounds have been identified as chemicals of concern (C0Cs) at OU 7. These
compounds include VOCs such as TCE and DCE and §V0Cs such as bis-(2-ethylhexyl)-
phthalate. Specific constituents and their respective treatment levels are
dependent upon the method of discharge. Anticipated treatment levels for each
method of discharge were presented in Tables 5-3, 5-4, and 5-5 in Chapter 5.0.
This section presents treatment technologies that remove organic compounds from
extracted groundwater to achieve these treatment levels.

6.1.2.1 Air Stripping and Aeration Air stripping and aeration are used tao
remove V(OCs from contaminated water. It is generally considered to be only
partially effective for SVQCs. The VOCs are transferred from the liquid to the
vapor phase by contacting the water with a continuous supply of clean air.
Although many vendor-specific air stripping and aeration units exist, they can
be grouped intc the following four categories:

. packed towers,
. diffused aeration,
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. cascade towers, and
. tray towers.

Packed Towers. A typical packed tower system consists of a tower (or column) in
which influent groundwater flows downward from the top, while a stream of air

flows upward from the bottom. The tower is filled with an inert packing
material. Plastic packing is usually used in water treatment operations and
provides a large surface area for air-water interface. As clean air moves

upward, the VOCs are transferred from the water to the air stream. The liquid
effluent is discharged from the bottom, and the air containing VOCs is discharged
from the top (American Water Well Association [AWWA], 1990). The presence of
inorganic compounds can potentially clog packing material. Frequent cleaning,
adjustment, or replacement of packing may be required to maintain effective
removal efficiencies (Air Stripping Design and Costing Computer Program, Dzombak-
Ray-Fang, 1993).

Diffused Aeration., Diffused aeration is a process of bringing air bubbles in
contact with contaminated water. This process is similar in principle to a
packed tower, but it is typically accomplished by a "low profile" unit that
requires less operating space. Air is bubbled into a tank containing contaminat-
ed water. A variety of aeration rates and bubble diffusers are available to
achieve different effects. Diffused aeration genmerally requires a higher power
cost than packed towers and can be accomplished in tanks (AWWA, 1990). Similar
to packed towers, inorganic compounds can be troublesome, potentially clogging
diffuser mechanisms, requiring cleaning or replacement (Air Stripping Design and
Costing Computer Program, Dzombak-Roy-Fang, 1993).

Cascade Towers. Cascade towers are gravity-fed, stepped systems that aerate
contaminated water by continually "splashing" the water ontoc subsequent steps.
Small pools of water are exposed to air as thin sheets cascade down each step.
The number and height of the required steps can be designed to achieve the
desired contact time for air-water interface (Metcalf and Eddy, 1991).

Tray Towers. Tray towers are similar in principle to cascade towers. Rather
than a series of steps, a series of stacked trays are used to maximize air-water
interface. Water flows over a flat tray, discharges to a lower tray, and
continues to pass over the required number of trays to achieve the desired
removal efficiency. Trays may consist of slats or porous bottoms, and contain
stones or other packimg to increase turbulence and aeration. Tray towers are
typically used for oxidation of iron and manganese. Additives, such as potassium
permanganate, can improve oxidation. Tray tower aeration maximizes air-water
contact by using multiple trays. If a greater air-water contact time is desired,
additional trays may be added (Peavy, Rowe, Tchobanoglous, 1985).

Recommendation. These air-stripping and aeration technologies have similar
effectiveness in volatilizing VOCs. Packed tower air stripping is a demonstrated
technology that is easily obtained to achieve a variety of treatment levels., For
comparative purposes, a packed tower air stripper will be used as a representa-
tive air-stripping and aeration technology for subsequent screening. Alternate
innovative or vendor-specific processes that accomplish the same type of
treatment as air stripping could be used in lieu of a packed tower.

6.1.2.2 Oxidation Oxidation involves destroying VOCs in groundwater by changing
the oxidation state of target contaminants. This process is also effective for
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precipitating selected inorganic compounds, such as iron and other multivalent
cations, Oxidation is usually not effective for the removal of SVOCs. The
followirg four general categories of oxidation have heen Identified:

»  ultraviociet light,

. ozone,
. H;0,, and
. other chemical oxidants,

Ultraviclet Light. Ultraviolet light oxidation (UV/0X) is a process that

enhances chemical oxidation using the hydroxyl ion by exposing contaminated water
to ultraviolet light. In this process, hydrocarbons are broken down into carbon
dioxide and water. Oxidizers typically used with UV/0X Include hydrogen peroxide
and ozone. UV/OX occurs in a stainless-steel chamber containing vertically or
horizontally mounted ultraviolet lamps. The process is the same for either
oxldant (l.e., hydrogen peroxide or ozone); however, the manner in which the
oxidant is introduced into the waste stream may differ. Hydrogen peroxide is
blended into the waste stream prior to entering the reactor, and ozone is piped
to a sparging tamk, and diffused as a gas into the reactor. UV/0X is expected
to achieve more than 99 percent destruction efficiency of organic compounds.,
Treatability studies would be required to determine optimum operating parameters
such as pH and chemical dosage (ABB-ES, 19944) .

Ozone. Ozone is a highly reactive gas that is typically generated onsite. It
can be used alone or in combination with UV/0X. Alone, it is bubbled as a pas
through diffusers into the water. In contrast to other types of chemical
oxldants, ozone does not typically create organic residuals that remain in the
waste stream after treatment. Ozone is an extremely powerful oxidant because it
nonselectively oxidizes compounds dissolwved in groundwater. However, ozone does
have its limitations. Ozone is very reactive, and it may dissipate rapidly in
natural water either by reacting with natural constituents or by spontaneous
decomposition. The primary difference between ozone and other chemical oxidants
is that ozone does not produce residuals (AWWA, 1990).

Hydrogen Peroxide. Hydrogen peroxide is a moderately powerful liquid oxidizing
agent that is usually shipped te the treatment plant and not generated onsite.
Hydrogen peroxide with ultraviolet light is more powerful than hydrogen peroxide
or ozone used alone. This process generates hydroxyl radicals that effectively
oxidize VOCs and SVDGs (AWWA, 1990),

Other Chemical Oxidants. Chlorine is an effective oxidant frequently used for
the disinfection of water supplies. It can be added to water in liquid or gas

form. Hypochlorous aecid (HOCl) is the most effective form of chlorine for
oxldation. However, if inappropriately applied, it can combine with organic
matter to form trihalomethanes {(THMz). THMs are potentially carcinogenic

compounds, such as chloroform and bromoform (AWWA, 1990). OQOther chlorinated
compounds that can be used to oxidize organic matter include chloramines and
chlorine dioxide. These compounds are generally less powerful than hypochlorous
acid and are not as effective in oxidizing high concentrations of organic
compounds (AWWA, 1990},

Potassium permanganate is another chemical oxidant that has been used to treat
organic compounds. Potassium permanganate is typically fed into a waste stream
as either a solid or a liquid solution, prepared onsite. Potassium permanganate
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can be used to oxidize the majority of organic compounds, as well as selected
inorganic compounds. However, similar to other chemical additives, precipitation
from the application of potassium permanganate requires subsequenl treatment and
disposal (AWWA, 1990).

Becommendation. When comparing various methods of oxidation, chlorine is
typically used for the disinfection of water supplies. The advantage of chlorine
is the formation of a chlorine residual. This residual continues to disinfect
water through distribution systems or receiving water bodies. Those same
residuals can also react with organic matter and form THMs. However, destruction
of organic compounds, not disinfection, is the objective of oxidizing groundwater
extracted from OU 7. Thus, UV/0X with ozone or hydrogen peroxide is a more
effective oxidation technique. To minimize residuals created during oxidation
and ensure complete destruction of organic compounds, UV/0X with hydrogen
peroxide is selected as the representative oxidation technology for subsequent
scereening. It is anticipated that UV/0X with hydrogen peroxide can destroy VOCs
and oxidize inorganic compounds for subsequent precipitation and removal.

Acidification of the influent with a strong acid, such as sulfuric acid, can be
used prior to the UV/0X unit to keep inorganic compounds in solution and avoid
fouling the system. After UV/0X, the pH can be raised with a strong base, such
as sodium hydroxide or potassium permanganate, to achieve precipitation of
inorganic compounds for subsequent removal.

Alternate oxidants could be used in place of hydrogen peroxide if they do not
produce residuals that require additional treatment and disposal.

6.1.2.3 Biological Treatment Biological treatment is a common method of
reducing the concentration of organic compounds 1in wastewater. The same
techniques typically applied in wastewater treatment can be applied to
groundwater treatment. TCE typically degrades faster in anaerchic conditions,
while DCE and lesser-chlorinated compounds degrade faster in aerobic conditions.
Degradation of SVOCs may require many different types of microorganisms,
operating under different environmental conditions, to efficiently degrade
organic matter. Thus, both aercbic and anserobic conditions (applied individual-
ly or sequentially) will be considered for biological treatment. Biological
treatment can be further categorized as either of the following processes:

. suspended growth and
. attached growth.

Suspended Growth. Suspended growth systems include digesters and activated
sludge processes. In these systems, the active hiomass that metabolizes organic
matter is suspended in the liquid and requires subsequent separation. The most
critical parameter in the operation of a suspended growth process is the "sludge
age." The sludge age is the average cell residence time in the reaction tank,
prior to removing and settling the accumulated biomass. A portion of the biomass
is then returned to the reaction tank to stimulate continued microbial growth,
This is a well-demonstrated, effective technology to biodegrade organic matter.
The primary disadvantage is its susceptibility to toxic shocks, residuals
created, and O&M required to maintain an effective biomass.

Attached Growth. Attached growth systems include trickling filters, rotating
bicological contactors (RBGs), and packed-bed reactors. In these systems, the
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active biomass is attached to an inert medium and forms a "fixed film" to
biologically filter organic matter. Atrtached growth can be effective in reducing
the concentrations of organic matter that pass mnear the biomass. Frequent
cleaning, stimulation, and distribution of the biomass along the surface of the
medium is required to maintain effective treatment.

Recommendation. If biological treatment of extracted groundwater is desired, the
ansite wastewater treatment plant (i.e., the NAS Cecil Field Federally Owned
Treatment Work [FOTW]) could provide that treatment through their activated
sludge process. This could potentially be used as a biological "polishing™ step
to augment other treatment processes.,

6.1.2.4 Organic Adsorption Adsorption is a process in which a substance is
transferred from water to a solid medium. This technology is effective for V0Cs
and SVOCs. When compared to air stripping, aeration, and oxidation, organic
adsorption is more effective for the removal of SVOCs.

The molecule that accumulates or adsorbs at the water-solid interface is called
the adsorbate, and the solid on which the adsorption occurs is the adsorbent.
Common adsorbents in water treatment include activated carbon, ion exchange
resins, adsorbent resins, metal oxides, and carbonates. While some of these
technologies are used primarily for the treatment of inorganic compounds, this
discussion will focus on the following technologies for the treatment of organic
compounds :

. granular activated carbon (GAC) and
. powdered activated carbon (PAC).

Granular Activated Carbon. GAC is a physical treatment technology in which
groundwater is passed through a packed-bed reaction vessel filled with activated
carbon. GAC adsorbs organic compounds and inorganic constituents. The particle
shape of crushed activated carbon is irregular, while extruded activated carbon
is smooth and cylindrical. The basic manufacturing process includes carboniza-
tion, or conversion of the raw material to a char, and activation (or oxldation)
to develop the internal pore structure. Carbonization is usually performed in
the absence of air at temperatures less than 700 °C (AWWA, 1990),

GAC adsorption is applicable to different water flow rates and concentrations.
Two GAC canisters are typically used in series to monitor breakthrough and to
ensure treatment effectiveness. GAC can be used asg either a polishing step or
& pretreatment step, depending upon the other technologies used in the treatment
system. The primary cost consideration is the regeneration or disposal of spent
carbon.

Powdered Activated Carbon. PAC is used in a sequential process, by adding it to
groundwater within a holding tank and then separating the water and PAC. After
the PAC contacts the water, the carbon is allowed to settle, and the treated
water is removed. PAC particles are typically smaller than GAC particles and are
supplied in bulk rather than in canisters (Burton and Tchobanoglous, 1991).

PAC has advantages over GAC in that it has lower capital costs and allows greater
flexibility in altering carbon doses as the water quality changes. The
disadvantages are that the PAC can not be regenerated, it attains lower TOG
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removal, the sludge in the bottom of the tank must be disposed of, and it Iis
difficult to remove the spent carbon from the water.

Recommendation. These technologies have similar effectiveness in removing
organic contaminants from groundwater. However, for comparative purposes, GAC
will be used as the representative organic adsorption technology for screening.
GAC is easy to implement and has demonstrated effectiveness for removing organic
compounds, such as those present in groundwater at OU /. If an alternate
adsorption media is identified that has advantages over GAC, it could also be
used. An alternate adsorbent could be used in series with GAC or inm place of
GAC.

6.1.3 Treatment of Inorganic Compounds in Extracted Groundwater Selected
inorganic compounds have been identified as COCs in extracted groundwater,
including copper, iron, nickel, and thallium. Specific constituents and their
respective treatment levels are dependent upon the method of discharge.
Anticipated treatment levels for each method of discharge are presented in Tables
5-3, 5-4, and 5-5 in Chapter 5.0. In addition to inorganic compounds that exceed
action levels, the presence of inorganic compounds can alter the performance
effectiveness of certain types of groundwater treatment processes. This sectlon
sdentifies treatment technologies that remove irorganic compounds from extracted
groundwater to achieve treatment levels and to avoid impacting groundwater
treatment processes,

It is anticipated that extracted groundwater not contain bulk solids because
extraction wells will be fully developed. Thus, bulk solids removal processes
such as screening, flotation, and primary settling will not be required.
Extracted groundwater will likely contain a mixture of dissolved and suspended
solids.

Solids removal typically requires a sequence of treatment technologies,
Specifically, an efficient removal process would transform the majority of
dissolved solids into suspended solids, and then separate those solids from the
effluent groundwater. Combinations of treatment technologies that achieve this
objective are described below.

6.1.3.1 Chemical Precipitation and Separation Chemical precipitation is a
treatment process typically used for the removal of heavy metals. The general
principle of chemical precipitation is transforming solids from a dissolved form
into a suspended form by increasing their oxidation state. Heavy metals are
generally present as cations in groundwater. By adding an oxidation agent such
as potassium permanganate or a coagulent and forming insoluble hydroxides (OH)
and carbomates (C0,” ), the metal cations can be precipitated out of solution.
Coagulant aids such as organic (anionic) polymers are used to improve the
settling characteristics of precipitates. Coagulants commonly used included
aluminum salts (e.g. alum), lime, and iron salts (e.g., ferric and ferrous
sulfate) with lime.

Lime and related chemical additives may generate too much sludge for subsequent
handling. Additionally, at the low flow rates typically used to extract
groundwater (gallons per minute), lime may settle too quickly and form hard
solids that bind and foul equipment surfaces. Lime is generally less expensive
+han other chemicals, but it is more appropriate for large-scale operations at
high flow rates (millions of gallons per day) to aveid the formation of hard
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Packed tower air stripping is selected as the representative pretreatment
technology to remove TCE prior to treatment in the FOTW, Because oxidation and
other technologies typically generate solid residuals that require subsequent
treatment and disposal, an alr stripping and aeration technology would be
preferable if oxidation of inorganic compounds is not required. Packed tower air
stripping achieves this objective. Based on existing groundwater data and
knowledge of FOTW operations, the FOIW should be capable of effectively treating
the effluent from the air stripper without impacting the sludge quality or
discharge limitations of the FOTIW.

Although iron removal is not required prior to treatment of extracted groundwater
in the FOTW, it may impede the effectiveness of the air stripper if it
accumulates in the unit, TIf this happens, this alternative may be modified by
lowering the pH of extracted groundwater with sulfuric acid prier to pretreatment
with the air stripper. This pH reduction would help keep irom at its lower
oxidation state, in a dissolved form (Fe?). It is estimated that <the
concentration of dissolved iron in treated groundwater, combined with other
influent streams into the FOTW, will not deter attainment of FOTW's discharge
limits. No treatability studies are included in the cost estimate for this
alternative; it is anticipated that an observational approach would be used to
modify the system, if required.

Administrative activities would be required as part of this alternative,
including 5-year reviews, groundwater monitoring, and groundwater use restric-
tions until action levels are met.



7.0 DETATLED ANALYSIS OF ALTERNATIVES

This chapter presents the detailed analyses of alternatives for OU 7 at NAS Cecil
Field. A detailed analysis is performed to provide decision makers wich
sufficient information to select the appropriate remedial alternative for Ol 7.
The detailed analyses have been conducted in accordance with CERCLA Section 121,
the NCP, and USEPA RI/FS guidance. The detailed evaluation of each remedial
alternative includes the following:

. a detalled description of the alternative, emphasizing the applications
of the technology or actions propesed for each alternative; and

. a detailed analysis of the alternative against eight of the nine
criteria.

The remedial alternatives are examined with respect to the requirements
stipulated by CERCLA and factors described in the USEPA RI/FS guidance manual
(USEPA, 1988). The nine criteria from the RI/FS puidance document are:

. overall protection of human health and the environment:

. compliance with ARARs:

. long-term effectiveness and permanence;
. reduction of toxicity, mobility, and volume of contaminants through
treatment;

. short-term effectiveness;

. implementability;

. cost (te the nearest $1,000);
. State acceptance; and

. community acceptance.

Because the State (FDEP) and USEPA have participated in the review and have
concurred with the issuance of this FS, the only criterion not specifically
addressed by this FS is community acceptance. Community acceptance will bhe
addressed upon receipt of public comments on the FS and Proposed Plan (USEPA,
1988). The ROD, including its reponsiveness summary (which is a reponse to
comments received from the public on the FS and Proposed Plan) will address
community acceptance. The detailed analysis presented in this FS presents the
evaluation of the first seven criteria in the alternative evaluation process.
Table 7-1 outlines the specific elements considered for these seven criteria.

7.1 DETATILED ANALYSIS FOR ALTERNATIVE MM-1: NO ACTION. Alternative MM-1 is a
no-action alternative. Under this alternative, only administrative actions would
be taken to reduce the risk to human receptors posed by consumption of
contaminated groundwater at OU 7. A description of this alternative is presented
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Table 7-1
Factors for Detailed Analysis of Remedial Alternatives

Feasibility Study, Operable Unit 7
Naval Air Station Cecil Field
Jacksonville, Flarida

Factors

Criteria to Consider

Cverall protection of human health and the environment

Compliance with ARARs

Long-term effectiveness and permanence

Reduction of mobility, toxicity, and velume

Short-term effectiveness

Implementability

Cost

How risks are eliminated, reduced, or cantrolled.
Short-term or crass-media effects.

Compliance with chemical-specific ARARs.
Compiiance with location-specific ARARS,
Compliance with action-specific ARARs.

Magnitude of residual risk.
Adeqguacy of cantrals.
Reliability of controls.

Treatment process and remedy.

Amount of hazardous materials destroyed or treated.
Reduction of mobility, toxicity, or volume through treatment.
Irreversibility of treatment.

Type and quantity of treatrment residual.

Protection of community during remedial action.
Protection of workers during rermedial action,
Environmental effects.

Time until RACs are achieved.

Ability to construct technology.

Reliabllity of technelegy.

Ease of undertaking additional remedial actian, if necessary.
Coordination with other agencies. ’

Capital cost.
Operation and maintenance cost,
Total present worth of alternative.

RAQ = Remedial Action Objective.

MNotes: ARARs = Applicable or Relevant and Appropriate Requirements.

Cec-QU7.FS
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in Subsection 7.1.1 and a technical assessment of this alternative is presented
in Subsection 7.1.2.

7.1.1 Detailed Description of Alternative MM-1 In accordance with the NCP, the
no-action alternative is used as a baseline for comparison against alternatives
that incorporate remedial actions (i.e., Alternatives MM-?2 through MM-5).
Because hazardous substances, pollutants, or contaminants would be left in place
at 0U 7 as part of this alternative, it would include the following components:

. groundwater monitoring,
. groundwater use restrictions, and
. 5-year site reviews.

7.1.1.1 Groundwater Monitoring Monitoring would oceur on an annual basis and
would consist of collecting groundwater samples from 12 monitoring wells for
laboratory analysis. A total of 16 samples (12 monitoring wells and 4 quality
control) would be sampled. Ten of the wells proposed for the monitoring program
are already installed at OU 7; two additional wells would be installed within the
source area to monitor contaminant concentrations over time. The wells proposed
for use for groundwater monitoring are shown on Figure 7-1. These wells were
chosen because their spatial locations are useful for monitoring the size,
constituent concentrations, and movement of the groundwater plume over time. As
the plume migrates toward the wetland and Sal Taylor Creek, additional wells will
be needed.

Groundwater at OU 7 was previously analyzed for all TCL and TAL analytical
parameters. Analytical results showed detections of a select number of
compounds . Thus, for the annual monitoring program for Alternative MM-1,
groundwater would be analyzed for only those compounds that were previously
detected. Every fifth year, sampling of groundwater would consist of all VOC,
SVOC, TAL, and pesticide analytical parameters. All data would be used to
evaluate the movement of the contaminant plume and to assess whethar site
contaminant concentrations are continually decreasing, or whether a plume of
contaminants may be migrating toward a potential receptor. Data would be
summarized and managed on an annual basis for use in the five-year reviews.

7.1.1.2 Groundwater Use Restrictions Land use plans and property deeds for land
in the vicinity of the aerial extent of the contaminant plume at OU 7 would he
annotated to indicate that groundwater extraction for potahle use in this area
may pose a significant health risk if consumed untreated. The annotation would
reference the RI, baseline RA, FS, PP, and ROD. The agency currently responsible
for administering the well installation permit program will be formally requested
not to issue permits for installation of potable wells screened in the surficial
aquifer. Planning agencies, permitting agencies, and owners of property affected
by the OU 7 plume would be reminded annually of the groundwater use restrictions.
These restrictions would be removed when a 5-year site review indicates, bhased
on the groundwater monitoring program results, that the 0U 7/ action levels hawve
been achieved.

7.1.1.3 Five-Year Site Reviews Since wastes and associated risks are left on
site, the Navy, USEPA, and FDEP must review site conditions and determine that
the continued implementation of this altermative is appropriate. Site reviews
would occur every 5 years until the action levels are attained. Reviews would

Cec-QU7 FS
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consist of evaluating monitoring data and assessing changes in site conditions
(e.g. construction, demolition, receptors, migration pathways, and qualitative
risks). The appropriateness of this alternative would be compared to other
remedial alternatives to confirm that this alternative was still the most
approptiate selection for OU 7.

7.1.2 Technical Assessment of Alternative MM-1 This subsection provides the
technical assessment of Alternative MM-1 against seven criteria.

Overall Protection of Human Health and the Environment. This alternative would
provide a minimumn standard of protection to future human receptors who may use
OU 7 groundwater as a potable water supply. Exposure to contaminated groundwater
would be addressed via groundwater use restrictions. Humans would be prevented
from developing a drinking water well within the surficial aquifer at QU 7 and
drinking untreated groundwater. This alternative would not provide a maximum
standard of protection to humans (i.e., groundwater treatment).

No adverse short-term ot cross-media effects are anticipated with this no-action
alternative, However, contaminated groundwater 1is expected to discharge
ultimately to the wetland near Sal Taylor Creek.

Compliance with ARARs. This alternative would not comply with chemical-specific
ARARs (e.pg., MCLs or Florida Guidance Concentrations, FDEP, 1994bL) in the short
term. Eventually, this alternative may comply with ARARs if natural processes
inecluding physical, chemical, and biclegical changes in the aquifer reduce
contaminant concentrations.

Long-Term Effectiveness and Permanence. Naturally occurring processes, such as
biological activity, may reduce contaminant concentrations in the aquifer over
the long term. However, human risks due to ingestion of groundwater from the
surficial aquifer would not be addressed via treatment and would remain over a
period of several decades until concentrations are reduced by natural processes.

Groundwater monitoring would provide a means of evaluating the concentrations of
contaminants in groundwater and predicting the degradation rate of contaminants.
Administrative actions proposed in this alternative would provide a means of
exposure control, but would not provide a permanent remedy for risks posed by the
site. Groundwater monitoring and administrative actions are considered reliable
controls.

BEeduction of Toxicity, Mobility, and Volume Through Treatment. Although no
treatment is included in this alternative, this alternative provides some
reduction in contaminant toxicity of V0Cs and SVOUs through natural degradation
processes. Howewver, +this alternative would not provide a reduction in
contaminant mobility or volume because no groundwater extraction or treatment is
proposed. This alternative would not enhance or iIncrease the rate of natural
transformation processes that reduce the toxicity, mobility, or wvolume of
contaminants in groundwater. The wvolume of contaminated groundwater will
increase until it discharges to the wetland.

Human health toxicity posed by ingestion of groundwater contaminations would
remain over a period of several decades until concentrations are reduced by
natural processes. No treatment residuals would be produced if this altermative
were implemented.

Cec-CUY.FS
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Short-Term Effectiveness. This alternative would reduce human health risks in
the short term because groundwater use restrictions would be implemented. Humans
would be prevented from drinking untreated water from the surficial aquifer.

This alternative would not comply with RAOs in the short term because the only
means of contaminant reduction posed by this alternative is natural degradation.
Based an the baseline RA, this alternative doegs not pose a threat to workers
through exposure to contaminated groundwater.

Implementability. This alternative does not require remedial construction for
implementation. Other activities, such as groundwater monitoring, implementation
of groundwater use restrictions, and 5-year site reviews are easily implemented,
although administratively burdensome. Several vendors provide these services in
the Jacksonville area. Monitoring equipment is easily obtained.

Cost. The present worth cost of Alternative MM-1 is presented on Table 7-2.
This estimate includes the cost of the groundwater monitoring program,
groundwater use restrictions, and 5-year site reviews over a 30-year period, as
suggested by USEPA guidance (USEPA, 1988). Based on conservative projections in
the RI, contaminants in the groundwater may require 160 years to degrade and
achieve action levels.

The cost estimate for Alternative MM-1 is presented in Appendix E. Direct costs
for Alternative MM-1 include installing two groundwater monitoring wells and
establishing groundwater use restrictions for OU 7. Direct costs are estimated
to be 513,000, and indirect costs are estimated to be $7,800. Total Operation
and Maintenance costs are approximately $36,600 per year, and include labor and
analytical costs for the groundwater monitoring program and the annualized cost
for the 5-year site reviews.

The total present worth cost of Alternative MM-1 is approximately $524,000.
CERCLA guidance suggests that the cost of alternatives presented in the FS should
be accurate within +50 percent to -30 percent of the estimated cost. Table 7-2
presents the total estimated cost of Alternative MM-1.

7.2 DETATILED ANALYSTIS FOR ALTERNATIVE MM-2: ENHANCED BTOREMEDIATION.
Alternative MM-2 consists of administrative actions to 1limit +the use of
groundwater as a drinking water source at OU 7 and the enhancement of natural
biological degradation processes to reduce contaminants Iin groundwater. A
description of this alternative is presented in Subsection 7.2.1 and a technical
assessment of this alternative is presented in Subsection 7.2.2.

7.2.1 Detailed Description of Alternative MM-2 This alternative, enhanced
bioremediation, would be achieved by reducing concentrations of organic conpounds
in groundwater through natural biological, chemical, and physical processes
{natural attenuation). These naturally occcurring processes and indigenous
microorganisms wauld use organic contaminants as substrate (feood), thus reducing
contaminant concentrations through metabolic growth. This is an in situ process
that requires no excavation of soil or extraction of groundwater. Preliminary
testing indicates the presence of TCE biedegradation byproducts. Biolegical
treatability studies and modeling and groundwater monitoring would be required
to assess methods to improve the effectiveness of microbial activity. Growth
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Table 7-2

Cost Summary Tahle for Alternative MM-1: No Action
Feasibility Study, Operable Unit 7
Maval Air Station Cecil Field
Jacksonville, Florida
Cost ltern Cost
DIRECT COST
Groundwater monitoring well installation (2) $3,000
Groundwater use restrictions $10,000
Total direct cost $13,000
INDIRECT COST
Health and safety (20 percent) $2,600
Engineering (20 percent) $2,600
Direct cost cantingency {20 percent) $2,600
Total indirect cost $7,800
OPERATION AND MAINTENANCE COST (Annual)
Annual groundwater monitoring $24,000
S-year reviews (annualized) $12,600
Present worth of Operation and Maintenance (over 30-year period) $503,000
Tatal cost $524,000
Cec-0OU7 FS
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inhibitors and nutrient limitatioms would be continuously identified and would
be corrected through subsurface injection (e.g., injection wells).

Because anaerobic conditions may be desired at the source area to degrade TCE,
and aerobic conditions may be desired at more downgradient portions of the plune,
this alternative would be divided into two separate portions. This would allow
implementation of either or both of these portions based on the microbial
conditions desired. The addition of nutrients would be included for both
portions of the plume to develop cost estimates for this alternative. The
following components would be included as part of this alternative:

. microbial growth erhancement,

. S5-year reviews,

. groundwater and system monitoring,
. bicdegradation monitoring, and

. groundwater use restrictions.

A treatment train schematic for Alternative MM-2 is depicted on Figure 7-2.

7.2.1.1 Microbial Growth Enhancement For cost estimating purposes, it is
assumed that nitrogen and phosphorus are growth-limiting nutrients indigenous to
OU 7. Additional nutrients to promote microbial activity include glucose and
lactic acid. It is anticipated that this alternative would consist of low-flow
injection of these nutrients. No groundwater extraction or recirculation is
proposed. Nutrients would be introduced as liquids into the aquifer through
injection wells or galleries (trenches).

For the source area of the plume, it is estimated that six nutrient injection
wells would be required. Three existing monitoring wells (CEF-16-105, 19S, and
218) would be used, and three additional wells {one shallow and two intermediate)
would be installed. For the downgradient area of the plume, no sufficient
nutrient-injection wells currently exist. Thus, it is estimated that three new
wells (one shallow and two intermediate) would be required.

These wells would be constructed with 2-inch inside diameter (ID), schedule 40,
PVC, screened in the plume. The total depth of the wells would extend to the
bottom of the plume in their respective locations (approximately 15 to 35 feet
bls).

Powdered nitregen can be purchased as ammonia chloride, and powdered phosphorus
can be purchased as tripolyphosphate ammonia chloride. Glucose and lactic acid
may be purchased in liquid or crystalline form. These chemicals would be placed
in an onsite mixing tank for pumping inte the injection wells. Generally, a
1:1:1 weight ratio of these chemicals is recommended to initiate a microbial
response. Fresh feed water is supplied to dilute the nutrients in the mixing

tank. The initial concentration of the nutrients ranges from 25 to 50 mg/f
{ppm). The dose could then be altered based on growth observations.

The cumulative injection rate (flow rate) of the diluted nutrients into the wells
is approximately 30 gpm. Additionally, an external carbon source may be regulred
if anaerobic growth is to be encouraged. This is not included in the cost
estimate for this alternmative and would be a relatively minor additional
expenditure as it would he added with the other growth amendments. Based on the
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preliminary treatability evaluation (that indicates biodegradation is occurring)
and experience with TCE at other sites, it 1isg expected that enhanced
bioremediation will require 12 years to meet action levels for VOCs.

7.2.1.2 Five-Year Site Reviews Refer to paragraph 7.1.1.1 for a detailed
description. In addition to the basic report, a summary of the actions taken,
qualities and types of growth amendments used, and effectiveness of the enhanced
activity will be presented.

7.2.1.3 Groundwater and System Monitoring Refer to paragraph 7.1.1.2 for a
detailed description. In addition to the groundwater monitoring activities for
Altermative MM-2, the treatment effectiveness and the operation of the nutrient
injection system would also be monitored on a continual basis throughout remedy
implementation. Activities would include dose adjustment, flow rate modifica-
tion, mixing tank maintenance, and other process monitoring requirements.

7.2.1.4 Biodegradation Monitoring Samples of groundwater would be collected for
analysis of indicator parameters to determine the rate of in situ degradation.
The same wells used for groundwater monitoring would be used for this purpose
(see Alternative MM-1). The following biological indicator parameters would be
anaiyzed on a quarterly basis for a period of 5 years, and then annually for the
remainder of the groundwater monitoring program:

TCE, DCE, wvinyl chloride, and ethene;

. biochemical oxygen demand (BOD) and chemical oxygen demand (COD);
. total Kjeldahl nitrogen (TKN), ammonia, nitrite, and nitrate;

. sulfide and sulfate;

. total and dissolved (field-filtered) iron; and

’ indicator parameters such as oxidation-reduction potentials, pH, and
dissolved oxygen.

An evaluation of the difference in these parameters between wells and their
variation over time would be used to model the type, degree, and rate of
bilodegradation in the saturated subsurface of OU 7.

7.2.1.5 Groundwater Use Restrictions Refer to paragraph 7.1.1.3 for a detailed
descriptioen.

7.2.2 Technical Assessment of Alternative MM-2 This subsection presents the
technical assessment of Alternative MM-2.

Overall Protection of Human Health and the Environment. This alternative would
eventually provide protection to human receptors who may use OU 7 groundwater as
a potable water supply in the future. Contaminated groundwater would be treated
through the promotion of natural degradation processes through nutrient addition.
A minimum standard of protection to human receptors would also be provided in
this alternative because groundwater use restrictions would prevent humans from
consuming untreated water from the surficial aquifer until complete aquifer
restoration {i.e., when action levels are achieved).

Cec-QU7.FS
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By implementing this alternative, no adverse short-term or cross-media effects
are anticipated.

Compliance with ARARs. In the short-term, this alternative would not achieve

chemical-specific ARARs, This alternative would eventually achieve chemical-
specific ABARs for VOCs and SVOCs through natural and enhanced bhiological
mechanisms, This alternative would not reduce the concentrations of inorganic

constituents such as aluminum, antimony, arsenic, manganese, and thallium.
Groundwater and biclogical monitoring will hbe used to model biological
degradation to evaluate compliance with ARARs,

Action-specific ARARs, such as Florida underground injection control regulations,
would need to be met by the alternative.

Long-Term Effectiveness and Permanence. This alternative offers a long-term and
permanent remedy for groundwater contamination. Biological activity would be
enhanced through nutrient addition, thus promoting contaminant reduction.
Groundwater use restrictions would also prevent human consumption of groundwater
until treatment levels are achieved through enhanced hiological remediation. It
is anticipated that treatment duration would be approximately 12 years to reduce
organic contaminant concentrations to action levels for VOCs and 3VOCs.

Biological monitoring would provide a means of evaluating the hiological activity
at the site. The mixture and dosing rate of nutrient addition would be altered
based on the results of biological monitoring. Groundwater monitoring would
provide a means of evaluating the concentrations of contaminants in groundwater
and predicting the degradation rate of contaminants. Administrative actions
proposed in this alternative would provide a means of preventing exposure until
action levels are met. All controls proposed in this alternative are considered
reliable.

Reduction of Toxicity, Mobility, and Volume Through Treatment. This alternative
would accelerate reduction in contaminant toxicity of VOCs and SVOCs by enhancing
natural degradation processes. However, during degradation, this altermative
would not provide a significant reduction in contaminant mobility or wvolume
because groundwater extraction is not proposed.

The possibility of human health risks posed if groundwater is ingested would
remain until concentrations are reduced by the enhanced biological processes.

The implementation of this alternative would provide no additional risks to human
or ecological receptors over baseline conditions. This is because all treatment
proposed by this alternative occurs in situ, making exposure to groundwater
contamination limited. Furthermore, mno residuals are produced by this
alternative,

Short-Term Effectiveness. This alternative would eventually reduce human health
risks posed by groundwater contamination because matural microbes present in the
agquifer would be encouraged, through nutrient addition, to degrade contaminants
in groundwater. Also, groundwater use restrictions would be implemented,
providing further protection of human health.

Cec-OU7.FS
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This alternative would not comply with RAOs in the short term because microhes
present in the groundwater generally require time to acclimate and utilize the
injected nutrients to reduce contaminant concentrations to meet action levels.

This alternative does not pose a threat to workers through exposure to
contaminated groundwater because, other than well installation, remedial
construction activities are not proposed under this alternative.

Implementability. Natural biological activity enhancement is relatively easy to
implement and would not pose a threat to the workers or the community.
Monitoring equipment is easily obtained and biological monitoring, groundwater
monitoring, 5-year site reviews, and groundwater use restrictions are easily
implemented.

Cost . The present worth cost for Alternative MM-2, Enhanced Bioremediation,
would be approximately $2,256,000. This cost would include the direct, indirect,
and O&M costs for the treatment system in addition to the direct cost and the O&M
cost for the groundwater monitoring program presented in Alternative MM-1. A
complete cost summary is presented in Table 7-3.

The direct cost 1s approximately $654,000, which includes site preparation,
treatment system, treatability studies, groundwater monitoring wells, and
groundwater use restrictions. The indirect cost is approximately $320,000. The
detailed cost calculations are included in Appendix E.

The present worth O&M cost would be approximately $586,000 for the groundwater
and biodegradation monitoring over a 30-vear period and $696,000 for system
maintenance and utilities over a 12-year treatment duration.

7.3 DETAILED ANALYSTS FOR ALTERNATIVE MM-3: GROUNDWATER EXTRACTION, TREATMENT,
AND DISCHARGE TO SURFACE WATER. Alternative MM-3 consists of extraction,
treatment via UV/0X and GAC, and discharge to surface water. A description of
this alternative is presented in Subsection 7.3.1 and a technical criteria
assessment of this alternative is presented in Subsection 7.2.2.

7.3.1 Detailed Description of Alternative MM-3 This alternative would consist
of collecting groundwater, providing treatment to achieve treatment levels, and
discharging the treated effluent to surface water. The components of Alternative
MM-2 include:

. groundwater extraction,

. pH adjustment and UV/0X,

. polymer addition and clarification,
. GAC adsorption,

. treated groundwater discharge,

. 5-year reviews,
. groundwater and system monitoring, and
. groundwater use restrictions.

A treatment train schematic for Alternative MM-3 is shown on Fipure 7-3.

Cac-OU7 FS
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Table 7-3

Cost Summary Table for Alternative MM-2: Enhanced Bioremediation

Feasibility Study, Operable Unit 7

Naval Air Station Cecil Field
Jacksonville, Flarida

Caost ttem Cost
DIRECT COST
Site preparatian $23,000
Treatment system
Injection wells (6) $15,000
Pumps {6}, piping, and injection equipment $107,000
Monitoring equipment $30,000
Nutrients {for 12 year treatment duration) $326,000
Biodegradation monitoring $120.000
Treatability studies $20,000
Groundwater monitering well installation (2) $3,000
Groundwater use restrictions $10,000
Total direct cost $654,000
INDIRECT CCST
Health and safety {4 percent} $26,000
Administration and permitting {5 percent) $33,000
Engineering and design (10 percent) $65,000
Construction support services (10 percent) $65,000
Direct cost cantingency (20 percent} $131,000
Total indirect cost. $320,000
OPERATIONS AND MAINTENANCE COST (O&M) (Annual)
Administrative Q&M (30-year period)
Annual groundwater monitoring $24,000
Biodegradation monitoring $6,000
B-year reviews (annualized) $12,600
Present worth - administrative O&M {over 30-year period) $586,000
Treatment system C&M (12-year period)
System maintenance $27.000
Litilities $56,000
Present worth - treatment system O&M {over 12-year period) $696.,000
Total cost $2,256,000
Cac-OU7.F§
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7.3.1.1 Groundwater Extraction Contaminated groundwater would be captured and
removed from the aquifer by an extraction well network. A numerical model was
used to develop one possible configuration of a groundwater extraction system.
These data appear in Appendix F. The modelled system would consist of six
extraction weils that would be installed along the length of the plume at QU 7.
To capture the entire plume, these wells would be pumped at a combined rate of
approximately 26 gallons per minute (gpm). Action levels for groundwater are
presented in Table 5-4. It is estimated that groundwater in most of the plume
would be at or below action levels after approximately 30 years of groundwater
extraction. Galculations to support this estimate are provided in Appendix F.

Stagnation zones of negligible groundwater flow would be created betwesen each
pair of pumping wells; contaminated groundwater in these zones would not be drawn
into the extraction system. The stagnation zones could be minimized by changing
the pumping rates for each well during the course of the remediation. This would
help flush the stagnation zones. Additionally, after contaminant concentrations
in the plume have been reduced to below action levels, several of the wells could
be converted from extraction to injection wells. Glean water would be injected
into the aguifer to flush out the stagnation zones sc the remaining contaminated
groundwater could be drawn into the extraction system, Approximately five
additional years of operation would be required to flush out the stagnation
zones. Calculations to support this estimate are provided in Appendix F.

Groundwater wells would be comnected via manifold to a groundwater treatment
facility adjacent to CU 7.

7.3.1.2 pH Adjustment and UV/0X Following extraction, the pH of extracted
groundwater would be lowered with sulfuric acid to prevent Iinorganics from
precipitating (and thus fouling equipment) during UV/0X treatment.

After pH adjustment, hydrogen peroxide would be added and water would be sent
through the UV/0X contactor. A diagram of a typical UV/0X system with hydrogen
peroxide addition 1s shown on Figure 7-4. UV/0X with hydrogen peroxide has
proven effective in removing VOCs and oxidizing inorganics in water. The pH of
the effluent from the UV contactor would be raised using sodium hydroxide in
order to begin precipitation of oxidized inorganic compounds.

7.3.1.3 Polymer Addition and Clarification Once the pH of the effluent was
raised, an anionic polymer would be added to enable flocculation of oxidized

inorganic cations. The resultant particle mass would settle and be removed by
a mechanical clarifier. Periodically, sludge from the clarifier would be
removed, thickened and dewatered onsite. Excess liguid from the thickened and

dewatered sludge would be returned to the headworks of the UV/0X treatment train.
The dewatered sludge would be sampled, analyzed, and transported offsite to an
approved dispesal facility.

7.3.1.4 GAC Adsorption As a polishing step prior to discharge, clarifier
effluent would be passed through a canister containing GAC. GAC treatment would
remove any remaining VOCs, as well as low concentrations of detected SVOCs and
other synthetic organics. Periodically, the GAG would require replacement, and
spent GAC would be shipped offsite for disposal or regeneration.

7.3.1.5 Treated Groundwater Discharge Treated groundwater would be discharged
to a stormwater drain near the site. Compliance sampling would occur prior to
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the effluent entering the stormwater system. The eventual outfall of the
stormwater system in this area of the base is Sal Taylor Creek. Therefore,
treated water discharge would then be required to satisfy the substantive
requirements of a NPDES permit, as administered by FDEP and based on the criteria
presented in Tahle 5-4.

7.3.1.6 Five-Year Site Reviews [Refer to paragraph 7.1.1.1 for a detailed
description of the basic site review. In addition, extraction and treatment
performance will be summarized and evaluated. Compliance with treatment levels
will also be evaluated. The summary will include monitoring results, quantities
of contaminants removed or treated, and amounts and quality of residuals produced
and removed from the site. Since TCE in the groundwater is interpreted to have
been derived from a listed hazardous waste, the treatment plant would comply with
all appropriate substantive record keeping, monitoring, and reporting require-
ments.

7.3.1.7 Groundwater and System Monitoring Refer to paragraph 7.1.1.2 for a
detailed description. In addition to the groundwater monitoring activities
included for Alternative MM-1, the extraction and treatment effectiveness would
also be monitored on a continual basis throughout remedy implementation.
Operational activities would include pH adjustment, reagent dose alterations,
sludge management, and other process monitoring requirements, Additional
monitoring performance would include extraction system performance (e.g., flow
and capture zone), treatment plant influent quality, and effluent quality.

7.3.1.8 Groundwater Use Restrictions Refer to paragraph 7.1.1.3 for a detailed
description.

7.3.2 Technical Assessment of Alternative MM-3 This subsection presents the
technical assessment of Alternative MM-3 against the seven criteria.

Overall Protection of Human Health and the Environment. This alternative would
provide protection to future human receptors who may use OU 7 groundwater as a
potable water supply. Humans would be protected in the short term because they
would be prohibited from consuming water from the surficial aquifer until
complete aquifer restoration (i.e., when action levels are achieved). This
alternative provides a maximum standard of protection to humans (i.e.,
groundwater treatment),

By implementing this alternative, no adverse short-term or cross-media effects
are anticipated.

Compliance with ARARs. This alternative would comply with all ARARs.

Long-Term Effectiveness and Permanence. This alternative offers a long-term and
permanent remedy for groundwater contamination, without relying on natural
transformation processes,

Extraction and treatment via UV/0X and GAC would reduce organic contaminant
concentrations, and treatment via chemical precipitation and clarification would
reduce inorganic contamimant concentrations. Groundwater use restrictions would
also prevent human consumption of groundwater until action levels are achieved.
Groundwatet monitoring would provide a means of evaluating the concentrationg of
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contaminants in groundwater over time. All controls proposed in this alternative
are consgidered reliable.

Reduction of Toxicity, Mobility. and Volume Throush Treatment. This alternative
would reduce the toxzicity, mobility, and volume of VOC, SVOC, and incrganic
contaminants in extracted proundwater, VO0Cg such as 1,1-DCE and TCE would be
destroyved in the TUV/0X system, SV0Cs  such as  phenanthrene  and
bis(2ethylhexyl)phthalate would be transferred onteo activated carbon in the GAC
system and subsequently treated offsite during carbon regensration. Inorganics
such as copper, iren, nickel, and thallium would be separated from the waste
stream via chemical separation, thus requiring subseguent offsite transpert and
disposal.

Short-Term Effectiveness. This alternative would comply with RaAOs in the short
term though groundwater use restrictions and because contaminated groundwater
would be collected and treated, thus reducing the rate of downgradient
contaminant migration through the aquifer.

Installation of extraction wells, treatment cof the groundwater, and discharge to
surface water would not pose a significant risk to workers or the community.
Residuals produced through implementing this alternative (e.g., sludge and spent
carbon) would be collected for offsite transport, treatment, and/or disposal at
appropriately permitted facilities.

Inmplementability. Construction of the extraction and treatment system 1s
relatively easy to Implement and would not pose a threat to workers or the
community. Discharge to surface water through the storm sewer system is the mast
direct method of discharge. Discharge directly to Sal Taylor Creek is an
alternate option, but construction of piping under the runways would be required.

Monitoring equipment is easily obtained, and groundwater monitoring, S-year site
reviews, and groundwater use restrictions are easily implemented.

Cost. The present worth cost of Alternative MM-3 is presented on Table 7-4. This
estimate includes site preparation, a groundwater extraction system, a full
treatment svstem, discharge to FOIW, system maintenance, and utilities for the
30-year system duration. The estimate also includes the cost of the operation
and maintenance for a 30-year duration for administrative activities such as a
groundwater monitering program, groundwater use restrictions, and 5-year site
reviews over a 30-year period. A 30-year period was chosen only because that 1s
the length of time that costs can be accurately predicted.

The cost estimate for Alternative MM-3 is presented in Appendix E. Direct costs
include site preparation, treatment system costs, pH adjustment, a UV/0X system,
a clarifier, miscellanecus piping and equipment, and liquid phase carbon
(including regeneration). Other direct costs for operation and maintenance items
included in Altermative MM-3 are for Items such as installing two menitoring
wells for the proposed groundwacer monitoring program and establishing
groundwater use restrictions. Total direct costs are estimated to be $1,096,000
and total indirect costs are estimated to be $483.000. Total Qperation and
Maintenance costs are approximately $35 000 per year for administrative 0&M and
$265,000 for treatment system O&M.
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Table 7-4
Cost Summary Table for Alternative MM-3: Groundwater Extraction, Treatment, and Discharge
to Surface Water

Feasibiiity Study, Operable Unit 7
Naval Air Station Cecil Field
Jacksanville, Flarida

Cost ltem Cost
BIRECT COST

Site preparation $39,000
Groundwater extraction system $280,000
pH adjustment $18,000
Ultraviolet oxidation (UV/0OX) system $150,000
Inclined-plate clarifier $185,000
Miscellaneous piping and equipment $50,000
Liquid-phase granular activated carbon (GAC) (including regeneration) $381,800
Groundwater monitoring weli installation (2) $3,000
Groundwater use restrictions $10,000
Total direct cost $1,096,000

INDIRECT COST

Heaith and safety (2 percent} $22,000
Administration and permitting (2 percent) £22,000
Engineering and design {10 percent) $110,000
Construction support services {1G percent) $110,000
Direct cost contingency (20 percent) $219,000
Total indiract cost $483,000

OPERATIONS AND MAINTENANCE (O&M) COST {(Annual)
Administrative (30-year period}

Annual groundwater monitoring $24,000

S-year reviews (annualized) $12,600
Present worth - administrative O&M (over 30-year pericd) $503,000
System O&M {30-year period)

Systern maintenance $190,000

Utilities $75,000
Present worth - systerm O8M {over 30-year period) $3,650,000
Total cost $3,732,000

Ceu-OU7.FS
ASW.08.95 7-19



The total present worth cost of Alternative MM-3 is approximately $5,732,000.
The RI/FS guidance manual suggests that the cost of an alternative presented in
the FS should be accurate within +50 percent to -30 percent of the actual cost,

7.4 DETATLED ANALYSTS FOR_ALTERNATIVE MM-4: SPARGING OF GROUNDWATER,
Alternative MM-4 consists of installing an air sparging system with soil wvapor
extraction. A description of this alternative is presented in Subsection 7.4.1
and a technical criteria assessment of this alternative 1s presented in
Subsection 7.4.2,

7.4.1 Detailed Description of Alternative MM-4 Similar to Altermative MM-2,
this aiternative is intended to reduce concentrations of organic compounds in
groundwater without excavating soil or extracting groundwater. This alternative
consists of the in situ technique: air sparging of groundwater with supplemental
extraction of wvolatiles from the soil.

The design of this alternative was based on ABB-ES's experience with pilot-scale
tests at a nearby location that contains similar stratigraphy and contaminants.
This design was also based on air sparging guidance documents (Wisconsin, 19%3a
and 1993b). It is antiecipated that an observational approach would be used to
continually modify this design based on system performance.

Alir sparging would be divided into two separate portions to address the source
area of the plume and the downgradient area of the plume. The primary objective
of air sparging in the source area of the plume would be to strip VOCs out of the
groundwater through turbulence and gas transfer. Couversely, the primary
objective of air sparging in the downgradient area of the plume would be to
maintain the dissolved oxygen concentration to continue to promote biodegradation
of organic compounds in this area. These two systems will be developed in this
FS and costed separately to allow the use of ome or both, if desired. For
example, air sparging in the source area of the plume may be used in conjunction
with Alternative MM-3 or MM-3 to increase the rate of contaminant and residual
NAPL removal from aquifer materials during groundwater extraction. Conversely,
air sparging in the downgradient area of the plume may be used in conjunction
with Altermative MM-2 to induce aerobic biodegradation of less-chlorinated
organic compounds (such as DCE}.

The following components would be included in this alternative:
. air injection,

. vapor extraction,
. vapor-phase treatment and monitoring,

. S5-year reviews,
. groundwater and system monitoring, and
. groundwatelr use restrictions.

A typical air sparging system is depicted on Figure 7-5.

7.4 .1 Alr Injection It is estimated that 10 air injection wells would be
sui .clent to influence the source area of the plume (Figure 7-6). The wells
would be constructed with 2-inch ID, schedule 40, PVC, with a 5-foot screen at
the bottom of each well. The total depth of the wells would extend to the bottom
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of the plume in their respective locations (approximately 45 to 60 feet bls) and
an air compressor that induces a flow of 20 to 30 cubic feet per minute (ft*/min)
would be sufficient,

Based on ABB-ES's experience with pilot-scale tests at a nearby location in an
area with similar stratigraphy, an air compressor that delivers a pressure of 80
to 100 inches of water and induces a flow of 20 to 30 ft¥/min would be
sufficient,

It is estimated that four air injection wells would be sufficient to influence
the downgradient area of the plume. None of the existing monitoring wells would
be sufficient for this purpose. Thus, four new air injection wells would he
required. These wells would have similar construction as those described for the
source area of the plume, and a similar air flow rate would be required.

7.4.1.2 Vapor Extraction The vapor extraction portion of the air sparging
system would be required to capture volatilized contaminants. Additionally,
sample ports would be installed on these wells to allow the collection of vapor
samples for laboratory analysis. Vapor extraction wells would be used in lieu
of trenches because of the anticipated difficulty in clearing subsurface
structures and utilities. If a utility survey reveals sufficient clearance to
install trenches, they could be used in lieu of the recommended well configura-
tion.

Because of the unique comstruction required for vapor extraction wells, none of
the existing monitoring wells could be used. Thus, it is estimated that 14 vapor
extraction wells would be installed to capture volatilized contaminants from the
source area of the plume. These wells would be constructed with 6-inch ID,
schedule 40, PVC. The depth of each well would extend to the groundwater table
(approximately 10 feet bls), with well-screens that extend to within a few feet
of the ground surface. Typically, at least a 1-foot riser pipe is required above
the well-screen for structural stability.

Based on ABB-ES's experience with pilot-scale tests at nearby locations in areas
with similar stratigraphy, a regenerative vacuum blower that can maintain a flow
of 30 ft®/min would be sufficient.

Vapor extraction in the downgradient area of the plume would be similar to that
in the source area of the plume. Tt is estimated that eight vapor extraction
wells would be installed to capture volatilized contaminants. These wells would
have similar construction as those described for the source area of the plume,
and a similar air flow rate would be required.

7.4.1.3 Vapor-Phase Treatment and Monitoring Vapor-phase treatment of the off-
gas collected from the vapor extraction system may be required to remove organic
vapors prior to discharge to comply with the Clean Air Act regulations (see
Chapter 5.0). It is estimated that vapor-phase GAC would be sufficient to remove
the types of chlorinated compounds detected at OU 7. Two GAC canisters,
connected in series, would be installed at the discharge end of the regenerative
vacuum blower. A 12-foot vertical pipeline would then be installed after the
second GAC canister to adequately disperse the treated exhaust. A separate
vapor-phase treatment system would be required for each area of the plume (i.e.,
gource area and downgradient areal.
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Samples of organic wvapors in the extraction system would be required to assess
the rate of gas transfer, the effectiveness of vapor-phase treatment, and
compliance with air discharge limitations. It is estimated that analysis of
total organic wvapors would be sufficient for this purpose. Additionally,
analysis of carbon dioxide and methane would be performed to assess whether the
captured off-gas indicates the presence of microbial activity.

7.4.1.4 Five-Year Site Reviews Refer to paragraph 7.3.1.6 for a detailed
degcription. In addition, treatment performance will be summarized and
evaluated. Compliance with action levels will be evaluated. The summary will
include monitoring results, quantities of contaminants removed or treated, and
amounts and quality of residuals produced and removed from the site.

7.4.1.5 Groundwater and System Monitoring Refer to paragraph 7.1.1.2 for a
detailed description. In addition to the groundwater monitoring activities
included in Alternative MM-1, the treatment effectiveness and the operation of
the air sparging system would also be monitored on a continual basis throughout
remedy Implementation. Activities would include air emissions monitoring,
monitoring of the areal extent of treatment by sparging and VES, air flow rate
and pressure adjustments, vacuum and temperature measurements, as well as other
process monitoring requirements,

7.4.1.6 Groundwater Use Restrictions Refer to paragraph 7.1.1.3 for a detailed
description.

7.4.2 Technical Assessment of Alternative MM-4 This subsection presents the
technical assessment of Alternative MM-4,

Overall Protection of Human Health and the Enviromment. This alternative would
provide preotection to future human receptors who may use OU 7 groundwater as a
potable water supply. Humans would be protected in the short term because they
would be prohibited from consuming water from the surficial aquifer until
complete aguifer restoration (i.e., when action levels are achieved).

By implementing this alternative, no adverse short-term or cross-media effects
are anticipated.

Compliance with ARARs. In the short-term, this altermative would not achieve

chemical-specific ABRARs. This alternative would eventually achieve chemical-
specific ARARs for VOCs such as 1,1,1-TCA, 1,1-DCE, 1,2-DCE, and TCE and SVO0OCs
such as bis(2-ethylhexyl)phthalate through air sparging. However, this

alternative would not increase the rate of achieving chemical-specific ARARs for
inorganic contaminants such as aluminum, antimeny, arsenic, manganese, and
thallium. Groundwater and biological monitoring will be used to model biological
degradation to ensure compliance with ARARs,

Long-Term Effectiveness and Permanence. This alternative offers a long-term and
permanent remedy for VOC and SVOC groundwater contamination., Treatment via air
sparging with soil wvapor extraction would reduce VOC and SVOC contaminant
concentrations in groundwater. This alternative does mnot address inorganic
contamination in groundwater.

Groundwater use restrictions would prevent human consumption of groundwater until
the action levels for VOCs and SVOCs are achieved. Groundwater monitoring would

Cac-0U7.FS
ASW.08.95 7-24



provide a means of evaluating the concentrations of contaminants in groundwater
aver time.

All controls propeosed in this alternative are considered reliable.

Reduction of Toxicitv. Mobility, and Volume of Contaminants Throush Treatment.
This alternative would reduce the toxicity, mobility, and volume of VOC and 8v0OC
contaminants in groundwater. This would be accomplished through velatilization
of dissolved contaminants and capture of the organic wvapors for subsequent
destruction offsite.

This alternative would not reduce the toxicity, mobility, or volume of inorganic
contaminants in groundwater such as aluminum, antimony, arsenic, calcium, iron,
manganese, magnesium, potassium, sodium, and thallium.

Short-Term Effectiveness. This alternative would comply with RAOs in the short
term because volatilization and gas transfer is a relatively rapid treatment
process. However, this alternative 1is only effective for VOC and SVOC
contaminants In groundwater.

Installation of sparging and vapar extraction wells and treatment of the offgas
would mnot pose a significant risk to workers or the community. Residuals
produced through implementing this alternative (e.g., speut carbon) would be
collected for transport to an appropriately permitted treatment and disposal
facility.

Implementability. Construction of the air sparging system is relatively easy to
implement and would not pose a significant risk to workers or the community.
Monitoring equipment is easily obtained. and groundwater monitoring, S-year site
reviews, and groundwater use restrictions are easily implemented,

Cost. The present worth cost of Alternative MM-4 is presented on Table 7-5. This
estimate includes site preparation, air sparging and SVE treatment system costs,
a treatability study, system maintenance, and utilities for the 12 year system
duration., The estimate also iIncludes the cost of the operation and maintenance
for a 30 year duration for administrative activities such as a groundwater
ronitoring program, groundwater use restrictions, and 5-vear site reviews over
a 30-year peried. A 30-year period was chosen only because that is the length
of time that costs can be accurately predicted,

The cost estimate for Alternative MM-4 is presented in Appendix E. Direct costs
include site preparation, treatment system costs {including compressors, blowers,
generators, flow equipment, well installation, and vapor phase carbon for SVE
off-gases), and a treatability study. Direct costs for O&M items included in
Alternative MM-4 are items such as installing two monitoring wells for the
proposed groundwater monitoring program and establishing groundwater use
restrictions. Total direct costs are estimated to be $436,000 and total indirect
costs are estimated to be $261,000. Total O8M costs are approximately $36,600
per year for administrative 0&MY and $75,000 for treatment system O&M.

The total present worth cost of Alternative MM-4 is approximately $1,829,000.
The RI/FS guidance manual suggests that the cost of an alternative presented in
the I8 should be accurate within +50 percent to -30 percent of the actual cost.
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Table 7-5
Cost Summary Table for Alternative MM-4: Air Sparging

Feasibility Study, Operable Unit 7
Naval Air Station Cecil Field
Jacksonville, Flarida

Cost ftern Cost
DIRECT COST
Site preparation $33,000
Treatment system
Compressors (2) $20,000
Blowers (2) $15,000
Generators (4) $30,000
Miscellaneous flow equipment $102,000
Pipes, valves, and miscellanecus materials $150,000
Well installation (for air sparging and soil vapor extraction [SVE]) $30,000
Vapor phase carban {includes regeneration aver treatment duration) $23,000
Treatability studies $20,000
Groundwater monitoring well installation (2) $3,000
Groundwater use restrictions $10,000
Total direct cost $436,000

INDIRECT COST

Health and safety (5 percent) $22,000
Administration and permitting (5 percent) $22,000
Engineering and design (15 percent) $65,000
Construction support services (15 percent) $65,000
Direct cost contingency (20 percent} $87,000
Total indfrect cost $261,000

CPERATIONS AND MAINTENANCE (O&M) COST (Annual)
Administrative O&M (30-year period)

Annual groundwater manitoring $24,000

5-year reviews (annualized) $12,000
Present worth-administrative G&M (over 30-year periad) $503,000
Treatment systern O&M (12-year pericd)

System maintenance $44,000

Uiilities $31,000
Present worth - systern O&M {over 12-year period}) $629,000
Total cost $1,829,000
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7.5 DETAILED ANALYSIS OF ALTERNATIVE MM-5: GROUNDWATER EXTRACTION, PRETREAT-
MENT, AND DISCHARGE T0Q THE FQTW. Alternative MM-5 consists of extraction,
pretreatment of extracted groundwater via alr stripping, and further treatment
at the NAS Cecil Field FOTW. A description of this altermative is presented in
Subgsection 7.5.1 and a technical criteria assessment of this alternative is
presented in Subsection 7.5.2.

7.5.1 Detailed Description of Alternative MM-5 This alternative is essentially
a modification of Alternative MM-3. Rather than providing complete treatment to
achieve treatment levels for discharge to surface water, this alternative
consists of providing only the pretreatment required to discharge the groundwater
to the sanitary sewer for treatment in the FOTW. It is anticipated that only TCE
requires remeoval prier to discharge. Because Iron is naturally occcurring at QU
7, and it is not likely the result of the waste disposal activities, further
caleculations were performed to assess whether pretreatment of iron was required.
Using estimated flow rates of 30 gpm for extracted groundwater and 0.67 MGD for
the existing FOTW influent, an iron concentration of 119 pg/f in the combined
influent was calculated. This concentration is below the 300 pg/f discharge
limit for the FOTW. Thus, it is estimated that the iron in extracted groundwater
will not impact the FOTW's discharge limits. Packed tower air stripping would
be used to achleve the treatment levels for the discharge to FOTW component.

This alternative consists of the following components:

. groundwater extraction,
. packed tower alr stripping,
. vapor-phase treatment and monitoring,

. treated groundwater discharge,

. S-year reviews,

. groundwater and system monitoring, and
. groundwater use restrictions.

A treatment train for this alternative is depicted om Figure 7-7.

7.5.1.1 Groundwater Extraction Refer to paragraph 7.3.1.1 for a detailed
description.

7.5.1.2 Packed Tower Air Stripping The following two sets of discharge criteria
are associated with discharge from the TOTW:

. surface water discharge criteria (see Appendix C), and
. the FOTW’'s NPDES operating permit criteria (Table 7-6).

The first set of discharge criteria (surface water ARARs) consists of TAL and TCL
parameters. 0f these parameters, only TCE requires pretreatment to ensure
compliance with ARARs. It is estimated that a 22-foot high packed tower with 17
feet of packing material would be effective in reducing the concentration of TCE
in extracted groundwater for subsequent treatment in the FOTW. Based on tower
design calculations and anticipated influent and effluent concentrations, a
vendor-supplied tower was selected with a 1.5-foot diameter and 19 feet of
packing material.
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Table 7-6

Feasibility Study, Operable Unit 7
Naval Air Station Cecil Field
Jacksonvilla, Florida

FOTW State Operating and NPDES Permit Criteria

Parameters State Operating Permit Discharge Effluent

NPDES Permit Effluent Discharge

Limitations Limitations
Flow Average daijty flow shail not exceed Maonthly average 0.82 MGD
1.2 MGD'
BOD; (5 day) 5.0 mg,/! {30 day average maxirmnumy} Monthly average 30 mg/ ¢
Weekly average 45 mg/!?
DO 6.0 mg/¢ (30 day average maximum) Monthly average 5.0 mg/ 2
TSS Annual average = 20 mg/? Monthly average 30 mg/?
Monthly average = 30 mg/t Weekly average 45 mg/t
Weekly average = 45 mg/?
Instantaneous Maximum = 60 mg/!
NH;-N 5.7 mg,/t (30 day average max) NA
pH units 6.0t0 85 6.0 to 9.0
Total chlorine residual Minimum 0.01mg/ ! NA
Maxirmum 0.5 mg/2
Fecal coliform Average <=200/100 ml Manthly average 200
Maximum 800/100 ml Weekly average 400
Acute toxicity Greater than 20% lethality NA

' Average daily flow is currently 0.6 MGD.

dotes: FOTW = Federally Owned Treatment Work.
NPDES = Mational Pollutant Discharge Elimination System.
MGD = milliens of gallons per day.
BCD = biolegical oxygen demand, 5 days.
mg/ ¢t = milligrams per liter.
DO = dissoived axygen.
TS5 = total suspended solids.
NH,-N = ammania as nitrogen.
NA = values not given in the permit.
% percent.
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The second set of discharge criteria (operating permit requirements) consist of
surface water quality parameters, such as BOD, dissolved oxygen {DJ), and toctal
suspended solids (TSS). Introduction of extracted groundwater to the FOTW would
not be expected to cause these criteria to be exceeded if pretreated for TCE
removal,

7.5.1.3 Vapor-Phase Treatment and Monitoring Vapor-phase treatment of off-gas
from the air stripper would be used to remove vapor-phase TCE and other organic
vapors in accordance with action-specific ARARs for air discharges prior to
discharge. It is estimated that vapor-phase GAC would achieve this objective.
Two GAC canisters (1,200 pounds each), connected in series, would be installed
at the exhaust from the air stripper (Delta Cooling Towers, 1993), A 12-foot
vertical exhaust pipe would then be installed after the second GAC canister to
adequately disperse the treated exhaust.

Samples of organic vapors would be collected and analyzed for the same parameters
described for Alternative MM-4. The system would be fully automated. For the
first 3 months, a person would be monitoring the system 7 days per week. After
4 months, one person would be monitoring the system for 50 hours per month.

7.5.1.4 Treated Groundwater Discharge As described above, treated groundwater
from the air stripper would be discharged to the facility's sanitary sewer system
for treatment in the FOTW. This discharge would adhere to all general (i.e., the
introduction of contaminants to the FOIW would not cause interference with the
operation of the FOTW, and would not pass through the system) and specific
prohibitions (i.e., would not create a fire or explosion hazard in the sewer or
FOTW, would not cause corrosive damage to the FOTW, and would not obstruct the
flow of water to the FOTW) of the Clean Water Act (see Chapter 5.0},

7.5.1.5 5-Year Site Reviews Refer to paragraph 7.1.1.1 for a detailed

description. In addition, extraction and treatment performance will be
summarized and evaluated, Compliance with treatment levels will also be
evaluated. The summary will include monitoring results, gquantities of

contaminants removed or treated, and amounts and quality of residuals produced
and removed from the site,

7.5.1.6 Groundwater and System Monitoring Refer to paragraph 7.1.1.2 for a
detailed description. In addition to the groundwater monitoring activities
included in Alternative MM-1, the treatment effectiveness and the operation of
the air stripping system would also be monitored on a continual basis throughaout
remedy implementation, Activities would include influent and effluent
monitoring, packing material replacement, liquid and air flow measurements, and
other process monitoring requirements,

7.5.1.7 Groundwater Use Restrictions Refer to paragraph 7.1.1.3 for a detailed
description,

7.5.2 Technical Assessment of Alternative MM-5 This subsection presents the
technical assessment of Alternative MM-5.

Qverall Protection of Human Health and the Enviromment. This alternative would
provide protection to future human receptors by preventing use of QU 7
groundwater as a potable water supply until contaminated groundwater is cleaned-
up via extraction and treatment. Humans would be protected in the short term
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because they would be prevented from consuming water from the surficial agquifer
until complete aquifer restoration (1.e., when treatment levels are achieved).
This alternative provides a maximum standard of protection to humans (i.e.,
groundwater tCreafment).

By implementing this alternative, no adverse short-term or cross-media effects
are anticipated.

Compliance with ARARs. This alternative would comply with all ARARs.

Long-Term Effectiveness and Permanence. This alternative offers a long-term and
permanent remedy for groundwater contamination, without relying on natural
transformation processes.

Extraction and pretresatment via air stripping and further treatment at the FOTW
would reduce VOG, SVOC, and inorganic contaminant concentrations in extracted
groundwater. Groundwater use restrictions would also prevent use of groundwater

as a potable water supply until action levels are achieved, Groundwater
monitoring would provide a means of evaluating the concentrations of contaminants
in groundwater over time. All controls proposed in this altermative are

considered reliable.

Discharge to the FOIW relies on the successful operation of the FOTW. If the
FOTW becomes inoperable due to NAS Cecil Field closure activities, additional
treatment of the extracted groundwater would be required for direct discharge to
surface water (similar to Altermative MM-3).

Reduction of Togicity, Mobility, and Volume of Contaminants Through Treatment,
This alternative reduces the toxicity, mobility, and wvolume of VOC, SVOC, and
inorganic conmtaminants in extracted groundwater, VOCs would be treated via air
stripping, and the off-gas from the air stripper would be collected on GAC for
subsequent offsite treatment or disposal. The treated groundwater would be
discharged to the FOTW for further treatment of all contaminants. The air
stripper would reduce TCE concentrations by 98 percent to prevent overloading the
FOTW treatment system and to comply with effluent permit conditions of the FOTW.

Short-Term Effectiveness. This alternative would comply with RAOs in the short
term because contaminated groundwater would be collected and treated, preventing
downgradient migration of contaminants through the aguifer.

Installation of extraction wells, treatment of the groundwater, and discharge to
the FOTW weuld not pose a significant risk to workers or the community.
Residuals produced through implementing this alternative (e.g., column packing)
would be collected for offsite tramsport and disposal.

Implementability. Construction of the extraction and treatment system is
relatively easy to implement and would not pose a threat to workers or the
community. Monitoring equipment is easily obtained and groundwater monitoring,
S5-year site reviews, and groundwater use restrictions are easily implemented.

Cost. The present worth cost of Alternative MM-5 is presented on Table 7-7. This
estimate includes site preparation, a groundwater extraction system, an air
stripping with carbon off-gasing unit, discharge to FOTW, system maintenance, and
utilities for the 30-year system duration. The estimate also includes the cost
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Table 7-7
Cost Summary Table for Alternative MM-5: Groundwater Extraction, Pretreatment, and
Discharge to FOTW

Feasibility Study, Operable Unit 7
Naval Air Station Cecil Field
Jacksonville, Florida

Cost ltern Cost
DIRECT COST
Site preparation $609,000
Treatment system
Extraction wells and pumps () $126,000
Fiping for injection well water and piping to treatment faciiity $76,000
Miscellaneous pumping materials $78,000
Air stripper and vapor phase carbon unit (includes regeneration or replacement $41,000
nver treatment duration)
pH adjustment $12,000
Groundwater monitoring well installation (2} $3,000
Groundwater use restrictions $10,000
Total direct cost $415,000

INDIRECT COST

Health and safety (5 percent) $21,000
Administration and permitting (5 percent) $21,000
Engineering and design (5 percent) $62,000
Construction support services (15 percent) $62,000
Direct cost contingency {20 percent) $83.DQO
Totai indirect cost $249,000

OPERATION AND MAINTENANCE COST {Annual)
Administrative Q&M (30-year period)

Annual groundwater manitoring $24,000

S-year 1eviews (annualized) $12,600
Present worth - administrative O&M (aver 30-year period) $503,000
Treatment system D&M (30-year period}

Systern maintenance $134.000

Utilities $48.000
Present worth - system O&M (over 30-year period) $2,505,000
Total costs $3,672,000
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of the D&M for a 30-year duration for administrative activities such as a
groundwacter menitoring program, groundwater use restrictiens, and 5-year site
reviews over a 30-year period. A 30-year period was chosen only because that is
the length of time that costs can be accurately predicted.

The ceost estimate for Alternative MM-5 is presented in Appendix E. Direct costs
include site preparation, treatment system costs, pH adjustment, and an air
stripper with carbon regeneration costs, Direct costs for O&M items for
Alternative MM-5 are items such as installing two monitoring wells for the
proposed groundwater monitoring program and establishing groundwater use
restrictions. Total direct cests are estimated to be $415,000 and total indirect
costs are estimated to he $249,000, Total O&M costs are approximately $36,600
per vear for administrative O&M and $182,000 for treatment system O&M.

The total present worth cost of Alvernative MM-5 is approximately §$3,672,000,
The RI/FS guldance manual suggests that the cost of an altermative presented in
the FS should be accurate within +30 percent to -30 percent of the actual cost.
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8.0 COMPARATIVE ANALYSIS QF REMEDIAL ALTERNATIVES

Remedial alternatives for OU 7 were developed in Chapter 6.0 and were individual-
ly evaluated in Chapter 7.0 using the technical eriteria recommended by the NCP.
For comparative purposes, NCP criteria are grouped into the following categories:

. threshold criteria,
v primary balancing criteria, and
. modifying criteria.

As presented in Chapter 7.0, only the first two sets of criteria are evaluated
during the FS. The final set of criteria (i.e., modifying criteria consisting
of State and community acceptance} is more appropriately evaluated after the
public comment period for the Proposed Plan. This chapter presents a comparison
of remedial alternatives with respect to threshold and primary balancing
criteria.

This comparison is intended to provide technical information required to support
the selection of a preferred alternative. It is anticipated that modifying
criteria (i.e. State and community acceptance) will be used in conjunction with
the information presented herein to select an appropriate remedial alternative
for OU 7.

The following sections present the overall approach to comparative analysis, the
comparative analysis, and some considerations for combining alternatives, if
desired.

8.1 OVERALL APPROACH TO COMPARATIVE ANALYSTIS. As presented in Chapter 6.0,
remedial alternatives were developed to accomplish the BAOs identified for OU 7.
The RAOs are based on protection of human exposure to groundwater and attalnment
of ARARs and TBCs for groundwater at OU 7, SARA emphasizes the use of treatment
technologies that reduce the toxicity, mobility, or volume of contaminants rather
than technologies that solely prevent exposure.

The three sets of criteria identified above are used to streamline the comparison
between alternatives, while ensuring compliance with RAOs. Components of these
criteria are described below.

8.1.1 Threshold Criteria Because the selected remedy must be protective of
human health and the environment, as well as comply with ARARs, the following two
threshold criteria are essential:

. overall protection of human health and the environment and
. compliance with ARARs.

An individual assessment of each alternative with respect to these criteria was
presented in Chapter 7.0. An overall comparative analysis of altermatives using
threshold criteria is presented in subsection 8.2.1.

8.1.2 Primary Balancing Criteria Primary balancing criteria consist of the
followlng five components:
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v long-term effectiveness and permanence;
. reduction of toxiecity, mobility, and volume:

. short-term effectiveness;:
. implementability; and
. cost.

These criteria are used to provide an assessment of the permanence of each
remedial altermative, while ensuring their implementability and cost-effective-
ness. These criteria ensure the use of treatment technologies that reduce the
toxicity, mobility, or wvolume of contaminants rather than technologies that
solely prevent exposure. An individual assessment of each alternative with
respect to these criteria is presented in Chapter 7.0. An overall comparative
analysis of alternatives using primary balancing criteria is presented in
subsection 8.2.2.

8.1.3 Modifying Criteria The final two criteria required by the NCP are listed
below:

. State acceptance and
. community acceptance.

While the FDEP and USEPA have reviewed this FS, these criteria are more
appropriately evaluated after public notice and review of the Proposed Plan. It
ig anticipated that these criteria will be used in conjunction with threshold and

primary balancing criteria to select an appropriate remedial alternative in the
ROD for 0U 7.

B.2 COMPARATIVE ANALYSTS. The following sections present a comparison between
each alternative with respect to threshold and primary balancing criteria.

8.2.1 Tmplementation Time Conceptual time comparisons between alternatives are
presented on Figure 8§-1. This figure shows the relative remediation time
required for VOCs, SVOCs, and inorganic compounds for each alternative.
Qualitatively, Alternatives MM-2 and MM-4 would achieve the quickest removal of
VOCs, but would rely on matural transformation processes for other constituents,
Alternatives MM-3 and MM-5 would achieve the quickest removal of SVOCs and
inorganics through groundwater extraction and treatment. Alternative MM-1 would
rely primarily on natural transformation processes for all constituents and,
thus, would require a longer remediation time than other alternatives.

Based on the time to reduce TCE to the desired level in the aquifer, estimated
times of implementation and associated costs are shown on Figure 8-2.

B.2.2 Comparison of Threshold Criteria

Overall Protection of Human Health and the Environment., The enviromment is not
at risk from OU 7 contaminants. Alternative MM-1 would only protect human health
through imposing groundwater use restrictions. Action levels could eventually
be achieved through natural transformation processes (i.e., physical, chemical,
and biological), but, based on current site information, the rate of transforma-
tion is anticipated to be slow without intervention,
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Alternatives MM-3 and MM-5 would pProvide an aggressive groundwater extraction and
treatment system (i.e., pump-and-treat) to directly remove dissolved contaminants
from the shallow aquifer., These alternatives are proven techniques for removing
the bulk of contamination, but experience has shown that attainment of drinking
water criteria may be technically impractical.

Alternatives MM-2 and MM-4 are also protective of human health, but they are not
as well demonstrated as Alternatives MM-3 and MM-5. Although mechanical
intervention is included in Alternatives MM-9 and MM-4, their effectiveness is
less predictable as they rely on natural transformation processes and conditions
at the site,

Compliance with ARARs. All alternatives are anticipated to eventually achieve
chemical-specific ARARs. Alternatives MM-3 and MM-5 would be expected to meet
all ARARs as they include mechanical treatment processes to address both organic
and inorganic contaminants. Alternative MM-2 is focused solely on organic
contaminants and Alternative MM-4 is focused solely on wvolatile organic
contaminants and they may not attain ARARs for inorganic compounds at the same
time as the ARARs for the organic compounds are achieved. Alternative MM-2
relies primarily biodegradation, while Alternative MM-4 relies primarily om
volatilization. ARARs for inoerganic contaminants could potentially be achieved
using MM-2 and MM-4; however, their rate of removal is dependent upon natural,
unassisted, transformation processes.

8.2.3 Comparison of Primary Balancing Criteria

Long-term Effectiveness and Permanence, It is anticipated that all five
alternatives would be effective at achieving action levels and after a sufficient
period of time (see Figure 8-1), would comply with ARARs. Alternatives MM-3, MM-
4, and MM-5 would likely achieve action levels sooner than Alternatives MM-1 and
MM-2. However, given sufficient time for natural transformation processes to
occur, even the no-action alternative (MM-1) would eventually achieve action
levels,

While Alternatives MM-1, MM-2, MM-3, and MM-4 are independent systems,
Alternative MM-5 is dependent upon the facility's FOTW. If the FOTW was to close
in the future before action levels are met in the aquifer, additional treatment
would be required for discharge directly to surface water.

Reduction of Toxicity, Mobility, and Volume. Other than that accomplished
through natural transformation processes, Altermative MM-1 would not reduce the
toxicity, mobility, or volume of contaminants,

Alternatives MM-3 and MM-5 provide mechanical treatment processes to extract and
treat contaminated groundwater, By extracting groundwater from Strategic
locations, the hydraulic flow paths would be controlled, preventing contaminant
migration. The selected technologies for treatment would provide reduction in
toxicity, mobility, and volume of boch organic and inorganic contaminants.

Conversely, Alternatives MM-2 and MM-4 would not ineclude groundwater extraction.
Alternative MM-2 includes nutrient injection and Alternative MM-4 includes air
injection. Other than collecting organic vapors from the vadose zone (Alterna-
tive MM-4), neither MM-2 nor MM-4 include a method of controlling organic
contaminant migration (i.e., mobility),
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short-Term Effectiveness. Alternatives MM-3, MM-4, and MM-5 would likely have
the quickest impact (i.e., contaminant concentrations would be reduced soomner
chan if Alternatives MM-1 or MM-2 were implemented) on groundwater contaminants.
All three of these alternatives include mechanical treatment process for
contaminant removal,

Alternative MM-2 relies primarily on biological processes to reduce organic
contaminant concentrations. While aerobic degradation of DCE and other organic
compounds can occur rapidly, bacteria require conditions conducive to their
metabolism., Additionally, an acclimation period is generally required before
substantial bacterial growth occurs.

Tmplementability. Because Alternative MM-1 includes only administrative actions,
it would be the easiest to implement. Similarly, Alternative MM-2 includes only
nutrient injection, monitoring, and administrative actions in addition to
proundwater use restrictiomns and, thus, would be relatively easy to implement.

Alternative MM-4 includes the installation of air sparging and vapor extraction
wells: it is also relatively easy to implement.

Alternatives MM-5 and MM-2 include a similar type of remedial action (i.e., pump-
and-treat). However, Alternative MM-3 would be easier to comstruct hecause it
only includes minimal pretreatment of extracted groundwater (i.e., construction
of an air stripper) for acceptance in the facility's FOTW, whereas Alternative
MM-3 includes the construction of a more comptehensive treatment system for all
contaminants (e.g., UV/0X system, clarifier, and GAC).

Cost. The relative present-worth cost estimate for each alternative, based on
a 30-year (in accordance with USEPA guidance) operating time, are presented on
Figure 8-3. Also shown are the estimated costs for the period of time estimated
to complete each alternative.

Alternative MM-1 includes only groundwater use restrictloms, monitoring, and 5-
year reviews, and thus has the lowest associated cost, Alternative MM-2 adds
nutrient injection in addition to the actions of Alternative MM-1 and, thus,
would also have a relatively low cost.

Alternative MM-4 includes the installation of alr sparging and vapor extraction
wells, along with monitoring of the system. While more expensive than
Alternative MM-1, its cost is less than that of Alternatives MM-3 and MM-5.

Alternatives MM-5 and MM-3 include a similar type of remedial action (i.e., pump-
and-treat). However, Alternative MM-5 would have a lower cost because it only
includes minimal pretreatment of extracted groundwater for acceptance in the
facility's FOTW.

8.2.4 Summary Table 8-1 presents a summary of the comparative analysis for OU
7 remedial altermatives.

8.3 CONSIDERATIONS FOR COMBINING ALTERNATIVES. Based on regulatory agency and
public comments received on the Proposed Plan, the Navy may consider a
combination of remedial altermatives for OU 7. Alternatives described in Chapter
7.0, or portions thereof, could be combined to form an optimum site response.
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Table 8-1
Summary of Comparative Analysis

Feasibility Study, Operable Unit 7
Maval Air Station Cecil Field
Jacksonville, Florida

Alternative: MM-1 MM-2 MM-3 MM-4 MM-5
Organics destroyed? No Yes Yes Yes Yes
Inarganics removed from No No Yes No Yes
aquifer?

Estimated time to achieve 100+ 12 to 100+ 30 12 to 100+ 30
action levels (years)

Plume contained? Nao No Yes Partially Yes
Plume toxicity reduced? No Partiaily Yes Fartiatly Yes
Remedy permanent? No Yes Yes Yes Yes
Uncertainty of attaining ac- Mederate Moderate Low Mederate Low
tion levels

Treatment Residuals

Organics destroyed onsite No Yes Yes No MNo
Organics destroyed offsite No NA NA Yes Yes
Contaminants Released/Remaining in Environment

Crganic Yes No No No Na
Inorganics Yes Yes No Yes No
Cost

Present Worth (30-years} 524,000 2.256,000 5,732,000 1.829,000 3,672,000

Notes: MM-1 = no action alterative.
MM-2 = anhanced bioremediation alternative.
MM-3 = groundwater extraction, treatment, and discharge to surface water alternative.
MM-4 = sparging of groundwater alternative.
MM-5 = groundwater extraction, pretreatment, and discharge to FOTW alternative.
NA = not applicable,

i
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Because enhanced hioremediation and air sparging could potentially augment other
remedial alternatives, the cost estimates provided for those alternatives {(MM-2
and MM-4) are divided into the following two portions:

. source area of the plume and
. downgradient area of the plume.

If Alternatives MM-3 oxr MM-5 were the preferred alternative for 0U 7, the rate
of remediation may be increased by augmenting the system with either enhanced
bioremediation or air sparging. For example, DCE and lesser-chlorinated organic
compounds present in the downgradient area of the plume may effectively be
aerobically biodegraded. Nutrients could be injected to stimulate aerchic
microbial activity, and air sparging could be used to maintain aerobic
conditions. This would result in a preferred alternative that is a combination
of Alternative MM-3 or MM-5, with Alternative MM-2 or MM-4 in the downgradient
area of the plume.

Alternately, if high concentrations of contaminants are present in the source
area, and are providing a continuing source of dissolved contaminants, the
required duration of the pump-and-treat system could be extended. In this case,
air sparging could be used in the source area of the plume to create turbulence
and break up the pockets of high concentrations of contaminants, thus increasing
the rate of contaminant dissipation for subsequent extraction. This would result
in a preferred alternative that is a combination of Alternative MM-3 or MM-5,
with Alternative MM-4 in the source area of the plume.

A method of documenting the selected remedial action, while allowing operational
flexibility for future modifications, is to identify a "base action" (selected
alternative) and a "contingent action" {system modification). For example,
Alternative MM-3 or MM-5 could be designed as the base action, while Alternatives
MM-Z and MM-4 could be designed as contingent actions if the base action is not
as effective as anticipated.

8.4 SENSITIVITY ANALYSIS FOR MANAGEMENT OF MIGRATION ALTERNATIVES. According
to RI/FS guidance (USEPA, 1988), a sensitivity analysis may be useful in
assessing the relative impacts of wvarious cost components for remedial
alternatives. One of the major cost components for each MM alternative for O
7 is the present worth of the annual O&M cost.

Consistent with RI/FS5 guidance, the present worth of O&M costs presented in
Chapter 7.0 include administrative costs (groundwater monitoring and 5-year
reviews) over a 30-year period and treatment system costs (systems maintenance
and utilities) over the treatment duration period. However, the actual length
of time 0&M costs (administrative and treatment system) would be incurred may
vary for each alternative because O&M costs are direetly related to treatment
duration. Treatment duration is primarily controlled by the following factors:

+ size of groundwater plume,
* concentration levels of contaminants in groundwater,

* sustainable flow rates for extraction, and
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« efficiency and rate of contaminant removal,

Therefore, a sensitivity analysis of administrative costs based on treatment

duration was developed for OU 7 (see Appendix G). This sensitivity analysis is
presented on Table 8-2,

A comparison between the total cost of the alternatives shown on Table 3-2 to
those costs presented on Chapter 7.0, shows that the total cost of each
alternative would not significantly change if both administrative and treatment

system O8M costs were applied throughout the treatment duration. If 0&M
activities were conducted for Alternative MM-1 for a period of 160 years rather
than 30 vears, the cost would increase by 20 percent. Similarly, 1f O&M

activities were conducted for Alternatives MM-2 and MM-4 for a peried of 12 years
rather than 30 years, the cost would decrease by 10 and 11 percent, respectively.
There would be no change in cost for Alternatives MM-3 and MM-5 because the
estimated treatment duration is egual to the projected 30-year O&M period.
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Table 8-2
Sensitivity Analysis for Administrative Costs

Feasibility Study, Operable Unit 7
Naval Air Station Cecil Field
Jacksonville, Florida

- Present . . Present .
Alternative Assu‘med Adrrl1|n|:s- Worth of Adrmunis- Total Colst c;f .Adjusted ﬁ\drr?ln-3 Worth of Adminis- Total Cogt of Percent Change
tration Duration . Alternative istration Duraticn , Alternative aof Total Costs
trative O&M trative Q&M
MBA-1 3o 503,000 524,000 160 610,000 630,800 +20
MM-2 30 586,000 2,256,000 12 357,000 2,027,000 -10
MM-3 30 503,000 5,732,000 30 503,000 5,732,000 0
MM-4 30 503,000 1,829,000 12 307,000 1,633,000 -1
MM-5 30 503,000 3,672,000 3o 503,000 3,672,000 0

! Monitoring and 5-year review used In Chapter 7.0
% Direct, indirect, and present worth of administrative and treatment O&M used in Chapter 7.
% Based on treatment duration.
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Table A-1
Surficial Aquifer Comparison with Drinking Water Criteria

Feasibility Study, Operable Unit 7
Naval Air Station Cecil Field
Jacksonville, Florida

Aty | PenseorDseed | puZ | fealie, | fedem | fonda | Foaa Eucesdance?’
Detection’ Concentrations® (Yes/No) McL? Standard® Concentration®

Volatites [pg/f}
1,1,1-Trichloroethane 1/21 #3,000 3,000 Yes 260 200 200 Yeg'® 418
1,1-Dichloroethane 1/21 1 1 No NA NA 700 No
1,1-Dichloroethene 1/21 ®400 400 Yes 7 7 7 Yeg #1418
1,2-Dichlorosthene {total) 2/21 270 to *12,500 6,360 Yes *70 70 %70 Yeg'dinis
4-Methyl-2-pentanone 1/16 1 1 No NA NA 350 No
Trichloroethene 7/21 12 to %630 238 Yes 5 3 3 Yegld 1418
Semivolatiles {ug/!)
2-Methylnaphthalene 1/21 2,75 2.8 No NA NA NA NA
Diethylphthalate 2/21 1ta 1 i No NA NA 5,600 No
Naphthalene 1721 E35 3.5 No NA NA 6.8 No
Phenanthrene 1/21 3 3 No NA NA 10 No
Phenol 3/21 0.8 to 81.45 1.1 No NA NA 10 No
bis(2-Ethylhexyl) phthalate 17/21 0.510 ®20.5 587 Yes 6 6 & Yeg'd 1415
Pasticides/PCBs {ug/)
Endrin 1/20 0.02 0.02 No 2 2 2 No
Inorganics {(gg/f)
Aluminum 12721 176 to 57,970 1,490 No '°200 1200 200 Yag' 1+
Antimony 3/21 2.2 10 ¥16.0 7.3 Yes 6 6 5 Yeg'!® 148
Arsenic 10/21 3.6 to 56.2 13.2 Yes 50 50 50 Yes'® 1=
Barium 21/21 6.510 108 27.5 No 2,000 2,000 2,000 No
Cadmium 1/21 ®3.3 3.3 No 5 5 5 No
Galcium 21/21 603 to 58,500 19,800 No NA NA NA NA
Chromium 4/21 22t0 749 4.8 No 100 100 100 No
Cobalt 3/21 ‘231059 4.6 Yes NA NA NA NA
Copper 5/21 2110 3.8 3 No 1%1,000 1,000 1,000 No
iran 20/20 260 to 9,150 1,830 Yes %300 300 300 Yeg!d 1418

See notes at end of table.
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Table A-1 (Continued)

Surficial Aquifer Comparison with Drinking Water Criteria

Feasibility Study, Operable Unit 7
Naval Air Station Cecii Field
Jacksonville, Florida

pnalyte oy | gunge of petscet | NSl eere, | DR | Sy | udane | BXcedenee?’
Detection’ Concentrations Concentrations” (Yes/No) MmcL* Standard® Congentration® (Yes/No)
Lead 1/21 ¥2.55 286 No 8 15 15 No
Magnesium 21/21 254 to 28,000 8,150 Yes NA NA NA NA
Manganese 18/20 849 to 56.8 27.4 Yes 50 50 50 Yag'® 18
Mercury 1/21 1 1 No 2 2 2 No
Nickel 2/21 511 t0 125 11.8 Neo 100 100 100 No
Potassium 21/21 125 to 4,470 806 No NA NA NA NA
Sodium 21/21 82,670 to ®31,700 7,510 No NA NA NA NA
Thallium 3/21 61to 6.3 6.2 Yes 2 a 2 Yes'?14'®
Vapadium 13/21 1.110 14.3 4.1 No NA NA 49 No
Zinc 8/21 #16.0 to BA.5 40.4 No %5000 5,000 5,000 No

v

' Frequency of detection is the number of samples in which the analyte was detected divided by the total number of samples analyzed.
? The average of detected concentrations is the arithmetic mear: of all samples 1n which the analyte was detected. It does not include those samples in
which the analyte was not detected
* HHCPCs were selected for groundwater associated with Site 16 surficial aquifer as described in the baseline risk assessment (ABB-ES, 1985),
* Federal Primary MCLs are taken from USEPA Drinking Water Regulations and Health Advisories (May 1994).
S Fiorida Primary Standards are taken from Chapter 1 (Primary Standards) of the Florida Department of Environmental Pratection (FDEF) Groundwater Guidance
Concentrations (June 1994),
® Florida Guidance Concentrations are taken from Chapter & (Guidance Concentrations Indax} of the FDEP Groundwater Guidance Concentrations (June
1994).
7 An exceedance of the available criteria is identified when the maximum detected site concentration is greater than one or more of the criteria.
& Value is the average of a sample and its duplicate(s).
? Primary MCL is for cis-1,2-Dichloroethylene.
19 \falue is a Federal Secondary MCL.
Y Vajue is a Florida Secondary MCL.
" Treatment technology action limit for lead in drinking water distribution system identified in the U.S. Environmental Protection Agency {USEPA) Drinking Water
Standards and Health Advisaries (May, 1994}
2 Tha maximum detected concentration of the contaminant exceeds the Federal Primary MGCL.
" The maximum detected concentration of the contaminant exceeds the Florida Primary Standard.
5 The maximurm detected concentration of the contaminant exceeds the Florida Guidance Concentration.

Notes: HHCPC = human health chemical of patential concern.
MCL = maximum contaminant level.
pa/ ! = micrograms per liter.
NA = not available
PCE = polychlorinated biphenyls.
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Table A-2
Intermediate Aquifer Comparison with Drinking Water Criteria

Feasibility Study, Operable Unit 7
Naval Air Station Cecil Fiald
Jacksonville, Florida

Frequency Range of Mean of Analyte Fe.deral FE.c:rida Fllorida Exceedance?’
Analyte of Detected Detected HHCPC?? Primary Primary Guidance

Detection’ Concenirations Concentrations? (¥es/No) McL MCL® Concentration® (Yes/No)
Semivolatiles {(pg/?)
Di-n-butylphthalate 1/4 1 1 No NA NA 700 No
bis{2-Ethylhexyl) phthalate 4/4 110 10 5.5 Yas 6 6 6 Yag'® 1112
Inorganics {ug/d}
Antimony 2/4 3.110 10.3 6.7 Yes & 6 8 Yeg'oth12
Barium 4/4 7 to 41.8 273 No 2,000 2,000 2,000 No
Calcium 4/4 8,160 to 63,400 49,300 No NA NA NA NA
Chromium 1/4 9.8 9.8 No 100 100 100 No
Copper 2/4 810 8.2 8.1 No 81,000 ®1,000 1,000 No
lron 4/4 69.6 to 444 250 No #300 *300 300 Yag!%12
Magnesium 4/4 16,000 to 28,700 24,500 No NA NA NA NA
Manganese 4/4 6.7 to 57.5 40.5 Yes 50 50 50 Yeg'e'" 12
Potassium 4/4 853 to 39,900 10,700 No NA NA NA NA
Sodium 4/4 8,050 to 30,600 14,800 No NA NA NA NA
Zinc 3/4 48.6 to 98.5 75.7 No ®5,000 5,000 5,000 No

' Frequency of detection is the number of sampfes in which the analyte was detected divided by the total number of samples analyzed.
® The average of detected concentrations is the arithmetic mean of all samples in which the analyte was detected, It does not include those samples in
which the anaiyte was not detected,
* HHCPCs were selected for groundwater associated with Site 16 intermediate aquifer in the baseline risk assessment (ABB-ES, 1995},
* Federal Primary MCLs are taken from USEPA Dvinking Water Regulations and Health Advisories (May 1994).
® Florida Primary Standards are taken fram Chapter 1 (Primary Standards) of the Florida Department of Environmental Protection (FOEP) Groundwater Guidance
Goncentrations (June 1994),
* Florida Guidance Concentrations are taken from Chapter 6 (Guidance Concentrations Index) of the FDEP Groundwater Guidance Cancentrations (June 1994).
7 An exceedance of the criteria is identified when the maximum detected site concentration is greater than one or more criteria.
* Value is a Federal Secondary MCL.
¥ Value is a Florida Secondary MCL.
'® The maximum detected concentiation of the contarminant exceeds the Federal Primary MCL.
"' The maximum detected concentration of the contaminant exceeds the Florida Primary Standard
'? The maximum detacted cancentration of the contaminant exceeds the Florida Guidance Concentration,

Notes: HHCPC = human health chemical of potential concern.
MCL = Maximum Contaminant Level.
£3/t = micrograms per liter.
NA = not available
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Table A-3
Surface Soil Comparison with Criteria

Feasibility Study, Operable Unit 7
Naval Air Station Cecil Fiald
Jacksonville, Florida

Freguency Range of Rangel of Mean of Analyte Backgro.und FOEP Exceedance?
Analyte of Detected Reporting Detected HHCPG?? Screening Clean-up s

Detection’ Concentrations Limits Concentrations® (Yes/No) | Concentration* Goals® (Yes/No)
Volatiles (pg/kg)
1,2-Dichloroethene (total) 1/10 6.5 5 to 11 6.5 No NA NP NA
Trichiaroethene 6/10 3 to 150 5to 12 43.2 No NA 12,000 No
Semivolatiles (pg/ka)
Acenaphthene 3/10 32 to 82 360 to 380 55 Ne NA 4,000,000 No
Acenaphthylene 1/10 31 360 to 380 31 No BNA ND NA
Anthracens 3/10 46 to 170 360 ta 380 102 No NA 18,300,000 No
Benzo (a) anthracene 3/10 200 to 420 360 to 380 340 Yes NA 1,480 No
Benzo (a) pyrene 5/10 29 to 310 360 to 380 178 Yes NA 148 Na
Benzo (b) fluoranthene 9/10 23 to 620 360 to 380 193 Yes NA 1,480 No
Benzo {g.h,i) perylene 5/10 82 to 140 360 to 380 110 No NA NC NA
Benzo (k) fluoranthene 5/10 720 to 180 360 to 380 103 Yes NA 1,470 No
Butylbenzylphthaiate 6/10 32 to 140 360 1o 380 78.2 No NA 15,300,000¢ No
Carbazole 3/10 65 to 140 360 to 38¢ 84.7 No NA 58,100 No
Chrysene 7/10 26 to 380 3560 to 380 150 Yes NA 14,800 Na
Dibenz {ah) anthracene 3/10 29 to 52 360 to 380 417 Yes NA 148 No
Dibenzofuran 1/10 44 360 to 380 44 Yes NA 280,000 No
Flugranthene 7/10 41 to 870 360 to 380 351 No NA 2,990,000 No
Fluorene 3/10 26 to 97 360 1o 380 55.3 MNo NA 2,760,000 No
Indene (1,2,3-cd) pyrene 5/10 62 to 150 360 to 380 125 Yes NA 1,480 No
Naphthalene 1/10 28 360 to 380 2B No NA 2,290,000 No
Phenanthrene 6/10 739 to 740 360 to 380 288 No NA ND NA
Pyrens 8/10 24 to 600 360 to 380 203 No NA 2,224,000 No
Pesticides/PCBs {ug/kg)
4,4-0DD 1/10 ’5.85 36t 4 5.5 No NA 4,740 Mo
4,4-DDE 7/10 0.32 to 3.1 36to4 0.97 No NA 3,340 No
Aroclor-1260 4/10 55 to 33 36 to 38 211 No NA NP NA

See notes at end of table.
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Table A-3 (Continued)
Surface Soil Comparison with Criteria

Feasibility Study, Operable Unit 7

Naval Airr Station Cecil Field
Jacksonville, Florida

Frequency Range of Range of Mean of Analyte Background FDEP Exceedance?
Analyte of Detected Reporting Detected HHCPG?® Screening Clean-up &

Detection’ Concentrations Limits Concentrations® (Yes/No) Concentration* Goals® (Yes/Noj
Pesticides/PCBs {gg/kg}--continued
Endesulfan sulfate 1/10 0.27 36to4 0.27 No NA NP NA
alpha-Chlordane 4710 0.6 to 26 18102 7.4 No NA 869 No
gamma-Chlordane 1/10 730 19102 30 No NA B6Y No
Inorganics (mg/kg}
Aluminum 10/10 832 to 6,000 40 to 40 2,780 No 23,000 ND No?
Barium 10/10 1.7 to 8.7 40 to 40 58 No 21 NP No®
Cadmium 5/10 70,35 to 0.94 Tto1 @69 No - 37.5 No
Calcium 10/10 994 to 13,000 1,000 to 1,000 4,040 Yes - NP NA
Chromium 10/10 1.8 io 713 2to2 6.5 No 312 201 No®
Cobalt 4/10 049 to 0.71 10to 10 0.61 Yes - ND No
Copper 9/10 0.81 to 3.1 5to & 17 No - 2 880 No
Iron 10/10 207 to 1,030 20 to 20 603 No 8,060 ND No®
Lead 10/10 39 to32.1 0.61t0 0.6 16.1 No 156 ND No
Magnesium 10/10 66 to 7173 1,000 to 1,000 114 No 474 NP No®
Manganese 18/10 2.9 to 14 3to 3 7.7 No 18 5710 No®
Nickel 9/10 0.81 to 2.6 Bto 8 1.6 No 8 1,510 No®
Potassium 9/10 21.7 to 93.7 1,000 to 1,000 453 No 310 NP No®
Silver 1/10 0.4 2t 2 0.4 No - NP No
Sodium 10/10 143 to 192 1,000 to 1,000 164 Yes - NP No
Vanadium 10/10 12 to b 1010 10 2.9 No 34.2 501,000 No®

See notes at end of table.
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Table A-3 (Continued)
Surface Soil Comparison with Criteria

Feasibility Study, Operable Unit 7
Naval Air Station Cecil Field
Jacksonvilie, Florida

Frequency Range of Range of Mean of Analyte Background FDEP Exceedance?
Analyte of Detected Reporting Detected HHCPG?? Screening Clean-up (Yes,/No)® '
Detection’ Concentrations Limits Concentrations® (Yes/No) Concentration* Goals®
Inorganics (mg/kg)--continued
Zinc a8/10 9.4 to25.2 4t04 14.2 No - 23,330,000 No

' Frequency of detection is the number of samples in which the analyte was detected divided by the total number of samples analyzed (1688801, 165502, 165503,
165504, 165505, 165808, 165507, 165508, 168509, and 165510, including a duplicate at 165508).

* The average of detected concentrations is the arithmetic mean of all samples in which the analyte was detected. It does not include those samples In which the
analyte was not detected.

3 HHCPCs were selected for surface soil as described in the baseline risk assessment (ABB-ES, 1555).

* Twice the average of detected concentrations for inorganic analytes at B8501, BSS802, BSS03, and B3504, including a dupiicate at BSS02 (Arents sail unit).

® Florida Department of Enviranmental Protection (FDEP) memorandum dated July 5, 1994. Values presented are the lesser of the clean-up goals based on the
hazard index for the child resident or the cancer risk for the aggregate resident,

5 An exceedance of the FDEP clean-up goal is identified when the maximum detected analyte concentration is greater than the clean-up goal concentration
Pursuant to FDEP guidance {July, 1994}, an analyle that has a maximum detected concentration that is less than the background concentration 1s not fisted as
exceeding the FDEP clean-up goal.

? Value is the average of a sample and its duplicate.

® This analyte is not listed as exceeding the FDEP clean-up goal because the maximum detected concentration of the analyte 1s less than the background soil
screening concentration.

® Value is for chromiurn VI.

Notes: HHCPC = human health chemical of potential concern. ND = analyte is presented in FDEP guidance but no data is provided
FDEP = Florida Department of Environmental Protection. PCB = polychlorinated biphenyl.
ma/kg = micrograms per kilogram. DDD = dichlorodiphenyldichloroethane.
NA = not appiicable. DDE = dichlorodiphenyidichlorosthylene

NP = analyte is not presented in FDEP guidance. - = not detected in any background samples.
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Table A-4

Subsurface Soil Comparison with Criteria

Feasibiiity Study, Operable Unit 7

Naval Air Station Cecil Field

Jacksonville, Florida

Frequency Range of Range'of Mean of Analyte Backgro'und FDEP Ciean-up Exceedance-
Analyte of' 1 Detectel_:i He;.)ortmg Detecteld , HHCPC?® Screenln.g . Goals Based Sn 25(Yes/No)

Detection Concentrations Limnits Concentrations {Yes/No) Concentration Leachability
Volatiles {tglkg)
1,2-Dichloroethene (total) 3/24 73 to 7350 5to 28 145 No NA NP NA
2-Butanone 1/24 6 11 to 54 6 No NA 878 No
Acetone 4/24 46 1o 220 11 te 150 169 No NA 143 Yes
Methylene chloride 10/24 2510 10 5 to 28 6 No NA 1.13 Yes
Trichloroethene g/24 3 to 650 5to 54 146 No NA 146 Yes
Semivolatiles {(ug/kg)
2-Methylnaphthalene 1/24 21 360 to 410 21 No NA ND NA
Benzo (a) pyrene 2/24 20 to 21 360 to 410 205 No NA 2,200 No
Benzo (b) fluoranthene 6/24 23 to 49 360 to 410 324 No NA 4,400 No
Benzo (g,h,i) perylens 2/24 19 to 21 360 to 410 20 No NA 32,000 No
Butylbenzylphthalate 4/24 21 to 750 360 to 410 244 No NA 24,200 No
Chrysene 1/24 46 360 to 410 46 No NA 2,000 No
Diethylphthalate 1/24 23 360 to 410 23 No NA NP NA
Dimethylphthalate 1/24 29 360 to 410 29 No NA NP NA
Fluoranthene 2/24 723.5to 28 360 to 410 25.8 Na NA 21,300 No
Indeno (1,2,3-cd) pyrene 1/24 20 380 to 410 20 No NA 24,000 Ne
Phenol 2/24 20 to 33 3680 to 410 26.5 No NA NP NA
Pyrene 2/24 21 to '23 360 to 410 22 No NA 16,000 No
bis{2-Ethylhexyl) phthalate 8/24 23 to 600 360 to 410 108 No NA NP NA
Pesticides/PCBs {ug/kg)
4,4-0DD 2/24 0.99 to 3.1 0.6to 41 2 No NA 154 No
4,4-DDE 8/24 027 to’4.2 3.6 to 4.1 12 No NA 880 No
4,4-DDT 1/24 031 2.2510 4.1 D.31 Neo NA 48.6 No
Aroclor-1248 2/24 15810 30 33 fo 41 228 Na NA NP NA
Aroclor-1254 3/24 71510 66 36 to 41 43.3 Na NA NP NA
Araclor-1260 4/24 31 to 49 36 to 41 16.5 No NA NP NA

See notes at end of table
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Table A-4 (Continued)
Subsurface Soil Comparison with Criteria

Feasibility Study, Operable Unit 7

Naval Air Station Cecif Field
Jacksonville, Flarida

Frequency Range of Range' of Mean of Analyte Background FDEP Clean-up Exceedance?®-
Analyte of Detected Reparting Detected HHCPC?? Screening Gioals Based on
Detection’ Cengcentrations Limits Concentrations’ {res/No) Concentration® Leachability® (ves/No)
Heptachior epoxide 1/24 1.5 0.41t0 24 1.5 No NA 0.128 No
alpha-Chiordane 5/24 71,2510 19 1.810 2.1 6.8 No NA 560 No
gamma-Chlordane 7/24 1 to 22 1.8 t0 2.1 5.9 No NA 560 No
Inorganics (mg/kg)
Aluminum 24/24 882 to 15,300 40 to 140 6,150 No 11,200 ND NA
Arsenic 5/24 075 to 1.9 2t 2 1.1 Yes 1.64 ND NA
Barium 22/24 1.6 to 15.6 40 to 40 7.1 No 16 NP NA
Cadmium 1/24 0.93 1tod 0.93 No - ND NA
Calcium 18/24 304 to 45,500 1,000 to 4,370 Yes 320 NP NA
1,000
Chromium 24/24 1410 195 2102 8.3 No 16 ND NA
Cobalt 14/24 0.49 to 7 2.85 10 to 10 1 Yes - ND NA
Copper 16/24 70.525 to 2.1 5t0 5 0.84 No 116 ND NA
Cyanide 2/23 17 to 2 0510 0.5 1.9 No NP NA
Iron 24/24 191 10 4,420 20 to 20 1,030 No 2,840 ND NA
Lead 24/24 16 to 56 0610 0.6 7.B No 14 ND NA
Magnesium 18/24 30,7 to 339 1,000 to 189 No 268 NP NA
1,000
Manganese 24/24 28 to8 3t03 4.8 No 7.8 ND NA
Mercury 4/24 0.12 to "0.13 0.1to 0.1 0.13 No 1.1 NP NA
Nickel 22/24 048 to & 8to 8 2.2 No 5.4 ND NA
Potassium 18/24 33.6 to 7277 1,000 to 103 No 152 NP NA
1,000
Sodium 8/24 142 to 781 1,000 to 239 No 312 NP N#
1,000
Thalliumn 2/24 21 to 26 2to2 2.4 Yes - NP NA
Yanadium 24/24 1.1ta 17 10to 10 57 No 16 ND NA

See notes at end of table.
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Table A-4 (Continued)
Subsurface Soil Comparison with Criteria

Feasihility Study, Operable Unit 7
Naval Air Station Cecil Field
Jacksonville, Florida

Frequency Range of Range of Mean of Analyte Background FODEP Clean-up Exceedance.-
Analyte of Detected Reporting Detected HHCPC?® Screening Goais Based on 2%(Yes,/No)
Detection’ Concentrations Limits Concentrations® (Yes/No) Concentration® Leachability® '
Zinc 2/24 94 to258 410 4 17.6 No ND NA

' Frequency of detection is the number of samples in which the analyte was detected divided by the total number of samples

analyzed (16581052, 16581054, 165B1152, 16581136, 16581252, 16581256
168B552, 1638556, 1658652, 1658654, 1658752, 1658754, 165B852, 1658854

, 1658130, 1658156, 1658252, 1658284, 1658350, 16SB356, 1658432, 165B488,
. 1658954, 1658986, including duplicates at 16581052, 165B552, and

165B752).

The average of detected concentrations is the arithmetic mean of all samples in which the analyte was detected. It does not include those samples in which the
analyte was not detected,

HHCPCs were selected for subsurface sail as described in the baseline risk assessment (ABB-ES, 1995).

Twice the average of detected concentrations for inorganic analytes at CEFBBMS150, CEFBBMS156, CEFEBMS232, CEFBBMS286, CEFBBMS312,
CEFBBMS316, CEFBEMS452, CEFBBMS454, CEFBBMS5S2, CEFBBMSSSE, CEFBBMSE10, CEFBEMS616, CEFBBMS750, CEFBBMS754, CEFBBMSSS2,
CEFBBMS8S56, CEFBBMS3910, and CEFBEMSg16, including a duplicate at CEFBBMS7S0 (background).

Florida Department of Environmental Protection (FDEF) memorandum dated July 5, 1994. Values presented are the clean-up goals based on leachability.

An exceedance of the FDEP clean-up goal 1s identified when the maximum detected analyte cancentration is greater than the clean-up goal concentration,
Pursuant to FDEP guidance (July, 1994}, an analyte that has a maximum detected concentration that is less than the background concentration is not listed as
exceeding the FDEP clean-up goal

Value is the average of a sample and its duplicate.

Notes: HHCPC = human health chemical of potential concern. PCB = polychloninated biphenyl.

FDEP = Florida Department of Environmental Protection. DDD = dichlorodiphenyldichloroethane.
#9/kg = micrograms per kilogram. DDE = dichlorodiphenyldichloroethylene.

NA = not applicable. DDT = dichloradiphenyltrichloroethane,

NF = FDEP clean-up criterion for this analyte not presented in guidance, mga/kg = milligrams per kilogram.

ND = apalyte is presented in FDEP guidance but no criterion is provided. - = not detected in any background samples.
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Table B-1

Synopsis of Potential Federal and State Chemical-Specific ARARs

Feasibility Study, Operable Unit 7

Naval Air Station Cecil Field
Jacksenville, Florida

Standards and Requirements

Synopsis

Consideration in the Bernedial
Respanse Process

Federal

Clean Water Act (CWA) Regula-
tions, Ambient Water Quality Crite-
ria [40 CFR Part 131]

Safe Drinking Water Act (SDWA)
Regulations, Maximurm Contami-
nant Levei Goals (MCLGs) [40 CFR
Part 141]

SDWA Reguiations, National Prima-
1y Drinking Water Standards, Maxi-
mum Contaminant Levels {MCLs}
[40 CFR Part 141]

Ecological and health-based Federal Ambient Water Quality
Criteria {AWQC) are non-enforceable guidelines used by states
to set their state-specific water standards far surface water.
The criteria established in this section are also used as part of
the National Pollutant Discharge Elimination System {NPDES)
process to [imit the discharges of pollutants to surface water
bodies,

Establishes drinking water quality goals at levels of no known
or anticipated adverse health effects with an adequate margin
of safety. These criteria do not consider freatment feasibility or
cost elements

Establishes enforceable standards for potable water distribu-
tion systems for specific contaminants that have been deter-
mined to adversely effect human heaith. These standards,
MClLs, are protective of human health for individual chemicals
and are developed using MCLGs, available treatment technalo-
gies, and cost data. Requirermnents for Secondary Maximum
Contaminant Levels (SMCLs) are located at 40 CFR Part 143,

Relevant and Appropriata. AWQC should be used in the deter-
mination of cleanup goals involving surface water in the absence
of state water quality standards at OU7 If a groundwater treat-
ment system is installed at OU7 and the discharge from this
system Is sent to an onsite surface water body, Ambient Water
Quality Criteria (AWQC} would be considered in the Nationai
Pollutant Discharge Elimination System (NPDES) permitting
pracess. However, although Florida is not currently recognized as
a "delegated" state, the Federal government uses the State sur-
face water standards as identified in Fiorida Administrative Code
(FAC) 62-302, not the AWQC, for limiting the discharges of poilut-
ants to the surface waters of the State bacause they are more
stringent than the Federal standards and are better suited for
Florida waters.

Relevant and Appropriate. f MCLGs are greater than zera, these
standards should be met for groundwater or surface water that are
curient or potential sources of drinking water, assuming that the

treatment technique chosen, is capable of achieving this standard.

Relovant and Apprapriate. MCLs can be used for groundwater or
surface waters that are potential drinking water sources (i.e.,
QU7's ground and surface waters). MCLs would be relevant and
appropriate requirements far groundwater at CU7 where non-zerg
MCLGs have not been promulgated.

See notes at end of table
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Table B-1 (Continued)

Synopsis of Potential Federal and State Chemical-Specific ARARs

Feasibility Study, Operable Unit 7

Naval Air Station Cecl Field
Jacksonville, Florida

Standards and Requirements

Synopsis

Consideration in the Remedial
Response Pracess

State

Chapter 62-302, FAC Florida Sur-
face Water Standards - August,
1994

Chapter 82-520, FAC Groundwater
Classes, Standards, and Exemp-
tions - October, 1894

Chapter 62-550, FAG Florida Drink-
ing Water Standards - September,
1994

Chapter 62-650, FAG Florida Water
Quality Based Effluent Limitations -
November, 1989

Defines classifications of surface waters, and establishes water
quality standards (WQS) for surface water within the classifica-
tions. The State's antidegradation policy Is also established in
this rule. Sal Taylor Creek is classified as a Class |ll surface
water.

Establishes the groundwater classification system for the State
and provides qualitative minimum criteria for groundwater
based on the classification Groundwater at OU7 is classified
as G-ll, designated for potable water use. This rule adopts the
Federal primary and secondary drinking water standards and
establishes some State standards that are more stringent than
Federal standards. Like Federal MGCLs, these standards are
considered ARARs for cleanup of groundwater that is a poten-
tial source of drinking water.

Established to implement the Fedaral Safe Drinking Water Act
by adopting the national primary and secondary drinking water
standards and by creating additional rules to fulfill state and
federal requirements for community water distribution systems.

All activities and discharges, except dredge and fill, must meet
effiuent limitations based on technalogy or water quality. This
rule also states that in addition to any other technology based
groundwater effluent limitation requirements, all sources will
also meet water quality based effluent limitations where neces-
sary to meet groundwater quality standards

Relevant and Appropriate. State WQS should be used in the
determination of cleanup goals for surface waters. The minimum
WQSs mandate that all surface waters of the State must be "free
from" contaminants as described at FAC 62-302.500. Remedial
alternatives that address surface water contamination or include
an option for discharge of treated groundwater or surface water to
surface water will consider Fionda WQ3s.

Applicable. Groundwater subject to this rule must be “free from*
components of discharges in concentrations that are harmful to
the organisms respansible for treatrment ar stabilization of the
discharge; are carcinogenic, mutagenic, teratogenic, or toxic to
human beings; are acutely toxic to indigenous species of signifi-
cance to the aguatic community; pose a serious danger to the
public health, safety, or welfare; create or constitute a nuisance,; or
impair the reasonable and beneficial uses of the adjacent waters.
“Free from" is further defined in the Florida Groundwater Guidance
Concentrations.

Relevant and Appropriats, MCLs are commanly considered
relevant and appropriate where surface water and groundwater is
considered a potential potable water supply source.

Applicable. All activities and discharges, other than dredge and
fill activities, are reguired to meet effluent limitations based on
technology (technology based effluent limit) and/or water quality
{water quality based effluent limit), as defined by this rule. The
substantive permitting requirement established in this rule is a
potential relevant and appropriale requirement for remedial
actions where treated water {either groundwater or surface water)
1s discharge to a surface water body (e.q., Sal Taylor Creek).

See notes on following page.
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Table B-1 {(Continued)
Synopsis of Potential Federal and State Chemical-Specific ARARs

Feasibility Study, QOperabie Unit 7
Naval Air Station Cecil Field
Jacksonville, Florida

Notes from previous pages.

Notes: ARARs = Applicable and/or Relevant and Appropriate Requirements.
AWCQIC = Ambient Water Quality Criteria.
CFR = Code of Federal Regulation.
CWA = Clean Water Act.
FAC = Florida Administrative Code.
FDEP = Florida Department of Environmental Protection.
MCLs = Maximum Contaminant Leveis,
MCLGs = Maximum Contaminant Level Goals.
NCP = National Contingency Plan
NPDES = National Poilutant Discharge Elimination System.
OU = Operable Unit,
SDWA = Safe Drinking Water Act.
WQS = Water Quality Standard.
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Table B-2
Chemical-Specific Standards and Guidance

Feasibiiity Study, Operable Unit 7
MNaval Air Station Cecil Field
Jacksonville, Fiorida

FEDERAL STANDARDS AND GUIDANCE FLORIDA STANDARDS AND GUIDANGE
CWA Ambient Water Quality Critaria Drinking Soil Thermal
Safe Drinking (h) Water Surface Water Quality Standards Treatment Facility
Water Act Standards (d) Criteria for Ciean
{SDWA) (@) For Protection of For Protection of {c} Saii
) Human Health Aquatic Life {i} {e)
Chemical Name
MCL | MCOLG Water Fish Fresh Marine MCL Class Class Class Class Class Max Total
j] () and Fish Con- Water | I Il 1\ v TCLP
Consump | sumption | Acute/ | Acute/ Fresh/
tion anly Chronic | Chronic Marine
wa/t) | wo/t) | {ug/b) wa/1) (wg/t) | (wg/t) g/} wa/t) | we/t) | o/} | wg/2) | wo/t) | img/t) | (mg/ka)

VOLATILE ORGANICS

-4

1 1-Dichloroethane - - - - wfes -fe - - - ] -/ - - - -
1,1-Dichlaroethens 7 7 0.033 185 -/ -/ 7 0.057 az - - - -
{1,1-dichlarasthylsnie) (41) {22)
cis-1,2-Dichloroethene 70 70 - - . . 70 - -~ oo . - - -
{vis-1,2-dichlorosthylens)
trans-1,2-Dichloroetihe- 100 100 - - -/ -~/ 100 - - -/ - - - -
ne
{trane-1,2-dichlorosthylens)
4-Methyi-2-pentancne - - - - R -/ - - - -f-- - - - -
{methyl sobutyl ketone)
Toluene 1,000 1,000 14,300 424,000 17,500/- | 6,300/ 1,000 - -- -f= - - - 0.1
- 5,000 (14)
{6) (8)
Total recoverable pe- - - - - -/ -/~ 5,000 - - -/ - - - i0
traleum hydrocarbon (h}{1) (25)
1,1,1-Trichloroethane 200 200 18,400 1,030,000 - 31,200 200 3,100 173,000 - - - -
/--(B)
Trichlaroethene 5 0 27 80.7 45,000/ | 2,000 3 27 BD.7 - - .- -
(tnchloraathylense) 21,900 ,/ - (22) (‘ (22)
(6) (6) 43)

See notes at end of table.
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Table B-2 (Continued)
Chemical-Specific Standards and Guidance

Feasibility Study, Operable Unit 7
Nayal Arr Station Cecil Field
Jacksonville, Flerida

FEDERAL STANDARDS AND GUIDANCE

FLORIDA STANDARDS AND GUIDANCE

CWA Ambient Water Quality Criteria Drinking Soil Thermal
Safe Drinking {b) Water Surface Water Quality Standards Treatment Facility
Water Act Standards {d) Criteria for Clean
(SDWA) (a) For Protection of Far Protection of {c) Soil
Hear Aquatic Lif i
Chemical Narme Human Health quatic Life {i) (e)
MCL | MCLG Water Fish Frash Marine MCL Class Class Class Class Class Max Total
{f) () and Fish Con- Water I fl 1 I\ A TCLP
Consump | sumption | Acute/ Acute/ Fresh/
tion only Chronic | Chronic Marine
wg/t) | wa/t) | (wg/p) (wg/2) lg/t) | (wg/t) {#9/1) wa/?) § wg/2) | we/t) | wa/t) | wa/y) | tma/t) | (mg/kg)
SEMIVOLATILE ORGANICS
Diethylphthalate - - 350,000 | 1,800,000 -/ -/ - - - -/ - - - -
bis(2-Ethylhexyl) phtha- 6 0 15,000 50,000 2000/- 400 6 - - 3/-- - - - -
late @ () 160 (12)(49) (18)
{di-2-athyihexyiphthalata) (12){49)
2-Methyinaphthalene - - - - -/ /- 100 - - -/- - - - -
{h) (21)
Naphthalene - - - - 2,300/ | 2,350/ 100 - - -/ - -- - -
620 (&) (r) (21)
{6)
Phenanthrene - - - - 30/6.3 | 7.7/48 - (19) - - - -
(12) (12)
Phenol - - 3,500 - 10,200/ | 5,800/— - 21,000 4,600,000 200 - -
2,560 {8) (33)
{8
PESTICIDES/PCBS
Endrin 2 2 1 - o.18/ 0.037/- 2 0.0023 -- - - -
{a) (@) 0.0023 | 00023
(49)
METALS/INORGANICS
Aluminum 500- - (3) 3 (3) {3) 200 - 1,500 -/ -- - - -
200 {10) 1,500
{10)

See notes at end of table,
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Table B-2 (Continued)

Chemical-Specific Standards and Guidance

Feasibility Study, Operable Unit 7
Naval Air Station Cecil Field
Jacksornville, Florida

FEDERAL STANDARDS AND GUIDANCE FLORIDA STANDARDS AND GUIDANCE
CWA Ambient Water Quality Criteria Drinking Soll Thermal
Safe Drinking {b) Water Surface Water Quality Standards Treatment Facility
Water Act Standards {d) Criteria for Clean
(SDWA) {a} Far Protection of For Protection of (=) Sol
Human Health atic Lif i
Chemical Name uman nea Aquatic Lite () (e)
MCL MCLG Water Fish Fresh Marine MCL Class Class Class Class Class Max Total
i) H and Fish Con- Water | I lil v vV TCLP
Consump | sumption | Acute/ | Acute/ Fresh/
tion only Chronic | Chranic Marine
wo/n | wo/D | g/t wg/4) (wg/t) | wa/t) {wg/ ) wa/t) | wa/) | wa/t) | wa/t) | wg/t) | (mg/e) | (ma/kg)
Metals/Inorganics--continued
Antimony 5] [ 146 45,000 Ba/30 1,500/ 6 14 4,300 - - - -
(g {a) (12) 500
{12)
Arsenic 50 - 0.0022 0.0175 -/ -/ 50 50 5 10
{4)
Arsenic (Il - - - - 360/190 | B69/36 - - 36 /36 - - . -
Arsenic (V) - - - - 850/ | 2,319/~ - - - ~f= - - - -
{6) (6)
Barium 2,000 | 2,000 1,000 - -/ -/ 2,000 1,000 - -/ - - 100 4,940
Beryllium 4 4 0.0037 0.0641 130/5.3 -/~ 4 0.0077 0.13 100 - -
(9) (o} {6) (22) (22} {46)
Cadmium 5 5 10 - 39/1.1 | 43/93 5 10 93 {17/ - - 1 37
(11) (17) 9.3
Calcium - - - - -] -/ - - - -/ - - - -
Chromiurm 100 100 - - —fes o 100 - - - - - 5 50
Chronuum () - - 170,000 | 3.433,000 | 1,700/ | 10,300 - {17) 673- 1 (17)/ (47) - -
210 /- 000 | 673,000
{11) 6)

See notes at end of table.
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Table B-2 (Continued)
Chemical-Specific Standards and Guidance

Feasibility Study, Operable Unit 7
Naval Air Station Cecil Field
Jacksonville, Florida

£-8

FEDERAL STANDARDS AND GUIDANCE FLORIDA STANDARDS AND GUIDANGE
CWA Ambient Water Quality Criteria Drinking Soil Thermal
Safe Drinking (b) Water Surface Water Quality Standards Treatment Facility
Water Act Standards (d) Criteria for Clean
(SDWA) {(a) For Protection of Far Protection of )] Soil
Chemical Name Human Health Aquatic Life { (e)
MCL | MCLG Water Fish Fresh Marine MCL Class Class Ciass Class Class Max Total
{f ) and Fish Can- Water | I I v \ TCLP
Consump | sumption  Acute/ | Acute/ Fresh/
tion only Chronic  Chronic Marine
wa/t) | wo/t) | (wa/n) (bg/t) wa/t) | o/t g/} wg/2) | w9/t | wa/2) | (wa/t) | (wa/2) | (mg/e) | (mg/kg)
Metals/Inorganics--continued
Chrofium (VI) - - 50 -~ 16/11 1,100 - 11 50 11/50 (47) - -
/50
Cobalt - - - - fe -/ - - - ] - - - ~
Copper 1T 1,300 - -- 18/12 29/- 1,000 500 2.9 500 5,000 - -
100 (11} (10) (17) (17y/
{10) 259
Iron 300 - 300 - —-/1000 | /- aoa 0.3 300 | 1,000/ | 1,000 - - -
(10) (10) 300
Lead 15 0 50 - 83/3.2 220/8.5 15 20 5.6 50 50 5 108
(i)(38) (t1) (17) (n/
5.6
Magnesium - - - - - -/~ - - - -f- - - - -
Manganese 50 - 50 100 e . 50 - 100 —f -~ - - -
{10) {12) (10)
Mercury 2 2 0144 0.146 2.4/ 2.1/ 2 0.012 0.025 0.012/ 0.2 23
0.012 0025 025
Nickel 100 100 13.4 100 1,400/ 75/8.3 100 (17) 8.3 (17)/- 100 - -
@ (g 160 {11) 8.3
Nitrate {as N} 10,000 | 10,000 10,000 - —-/-- = fun 10,000 10,000 = -/ - - - -
Nitrite (as N) 1,000 1,000 - - -/~ ~f-- - 1,000 - -/ - - - -

See notes at end of table.
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Chemical-Specific Standards and Guidance

Table B-2 (Continued)

Feasibility Study, Operable Unit 7

Naval Air Station Cecil Field
Jacksonville, Florida

FEDERAL STANDARDS AND GUIDANCE

FLORIDA STANDARDS AND GUIDANCE

CWA Ambient Water Quality Criteria Drinking Sail Thermal
Safe Drinking {b) Water Surface Water Quality Standards Treatment Facility
Water Act Standards (d) Criteria for Clean
(SDWA) (a) Far Protection of For Protection of (c) Sail
. Human Healith Aquatic Life (i (®)
Chemical Name
MCL | MCLG Water Fish Fresh Marine MCL Class Class Class Class Class Max Total
{f) {f) and Fish Con- Water I I I v vV TCLP
Consump | sumption | Acute/ | Acute/ Fresh/
tion only Chronic | Chronic Marine
(wg/t) | wo/n) | wg/f) g/t wa/t) | wo/t) i/ t) wa/r) | wa/t) | wa/t) | we/t) | wa/t) | (mg/L) | (mg/kg)
Nitrate + nitrite {both | 10,000 | 10,000 - - . Sy - 1,000 - —f- - - - -
as Nj
Potassium - - - - -/ -/ - - - -/- - - - -
Sodium - - - - Sy ) 160,000 - - . - - - -
(13)
Thailium 2 0.5 13 48 1400/40 | 2130/~ 2 13 48 48/48 - - - --
@) {g) {49) (49) (6) (49) | (B} (49)
Vanadium - - - - /- -~/ - - - -/ - - -
Zinc 5,000 - - - 120/ 95/86 5,000 10 B6 10 1,000 - -
(10) 110 (10) (17} 17/
(11) 86
Sources:

(a) U.S. Environmental Protection Agency (USEPA), SDWA National Primary Drinking Water Regulations per 40 CFR 141: MCLs and MCLGs.
b} USEPA, Draft "Water Quality Criteria Surmmary", Gffice of Science and Technology, Health and Ecological Criteria Division, Washington, D.C.
(c) Fiorida Administrative Code, §2-550, *Safe Drinking Water Act”, Septernber, 1994,

(d) Florida Administrative Code, 62-302, "Surface Water Quality Standards", amended August, 1994,

{e) Florida Administrative Code, 62-775, "Soll Thermal Treatment Facilities”, Novernbar, 1992,

() USEPA, "Drinking Water Standards and Health Advisories”, Office of Water, Washington, DC, November, 1881,

(@) USEPA, “National Primary and Secondary Drinking Water Regulations; Synthetic Organic Chemicals and Inerganic Chemicals; Final Rule", 57FR31777, July 17, 1992,
(h) Florida Administrative Code, 62-770, "Petroleurn Contamination Site Cleanup Criteria®, February, 1990.

(}] Florida Administrative Code, 6§2-550, “Safe Drinking Water Phase V Standards®, January 1, 1993.

i) USEPA, "Maximum Contaminant Level Goals and Mational Primary Drinking Water Regulations for Lead and Copper”, 56FR26460, June 7, 1591.

See additional notes on foliowing page.
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Table B-2 (Continued)
Chemical-Specific Standards and Guidance

Feasibility Study, Operabie Unit 7
Maval Air Station Cecil Fisid
Jacksonville, Florida

Footnotes from previous pages.

(18)
{19)

(20)
(21)
(22)
(23)
(24)
(@5}

{26)
{27)
(28)
(@9)

Standard indicated is the cleanup criteria for kerasene or mixed product analytical group at a POL site.

Standard for aldicarb sulfone is 4 wg/2 and aldicarb sulfoxids is 2 Ha/L.

Criteria are pH dependent. Refer to 53FR33178.

MCL far arsenic currently under review.

Secondary MCL of 8 g/ ! proposed for hexachlorocyclopentadiene,

Insufficient data to develop criteria. Value presented is the Lowest Observed Effect Level (LOEL).

Standard indicated is the standard for total trihalomethanes (i.e., the sum of concentrations of chloroform, bromodichloromethane, dibromochioromethane, and
bremoform). Refer to 56FR3579 and Florida Administrative Code, 17-550.

Proposed standard for aldicarb sulfone is 2 pg/? and aldicarb sulfoxide is 4 ug/e.

Treatment Technique (TT) requirement.

Secondary MCL.

Hardness dependent criteria (100 mg/? CaCO, used).

Proposed standard or criteria,

No MCL has been set for sodiurn. However, a reporting level of 20 mg/! has been established. Manitaring is required and data is reported to health officials to protect
individuals on a highly restricted sodium diet.

Standard indicated is for total Volatile Organic Aromatics (VQAs) {i.e., the sum of concentrations of benzene, toluene, ethylbenzene, and total xylene).

Different levels are proposed (marine acuts - 7.2 ug,/?; marine chronic - 0.92 £g/1; freshwater acute - 0.92 pg/I1).

Not to exceed 1.3 g/t (Class Il or Class lil marine) or 3.0 pg/# (Class ||l fresh water).

Hardness-dependent (Values are in wg/f, with {(In H) = natural logarithm of the total hardness expressed as mg/t calcium carbonate (CaCO,)).

cadmium = @'0 7ES2n Hi-3.48 lead = gl 2730 M4 705)
chromium (m) = g0 818(n Hi+1 561 nickel = @0 #4&ln H-1.1645)
copper = g0 85450n HI-1 485) zinc = g0 W7aln Hva 7814

Standard indicated is for phthalate esters.

Polycyclic aromatic hydrocarbons (PAHs) (i.e., the sum of concantrations of acenaphthylene, anthracene, benzo(a)anthracene, benzo{a)pyrene, benzo(b)fluoranthene,
benzo(k)fluoranthene, benzo(g h.iperylene, chrysene, dibenzo{a,hjanthracane, flusrene, indeno(1,2,3-cd)pyrene, phenanthrene, and pyrens} shall not exceed 0.0028 pg/ e
{Class 1) or 0.031 pg/¢t (Class ll) measured at annual average flow conditions.

Standard includes radium,,,, and excludes radon and uranium.

Standard indicated Is the cleanup criteria for the sum of naphthalene and methylnaphthalens.

At average annual flow conditions.

This standard is pH dependent; 7.8 pH used. Refer to 51FR43666.

Units for asbestos MCLs are millions of fibers per liter for fibers longer than 10 micrameters.

The cleanup level for total recoverable petroleum hydracarbons in soil may be increased to 50 mg/kg if total PAHs are < 6 mg/kg and total Volatile Organic Halocarbons
(VOHs) are < 0.05 mg/kg.

Not to exceed 0.004 ug/t (Class Il or Class lll marine) or 0.0043 wg/# (Class Ill fresh water} at any time.

Not to exceed 0.001 g/t at any time.

Not to exceed 0.0019 pg/ ! at any time.

Not to exceed 0.0036 pg/# (Class |l or Class Il marlne) or 0.0038 ga/# (Class | or Class il fresh water) at any time.
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Table B-2 {Continued)
Chemical-Specific Standards and Guidance

Feasibility Study, Operable Unit 7
Naval Air Station Cecil Field
Jacksonville, Ficrida

Footnotes--continued

(30)
(31)
(32)

Not to exceed 0.16 g/ 2 (Class Il or Class Ill marine) or 0.08 pg/# (Class 1 ar Class |l fresh water} at any time.
Not to exceed 0 03 pg/ 2 (Class Il or Class Il marine) or 0.014 pg/# (Class | or Class |ll fresh water} at any time.
This standard is pH dependent. Concentration limit {xg/) = ¢"*®"** not to exceed 30 at any time. {Not ta exceed 8.2 40/t at average annual flow conditions, See
scurce (d), above.]
Phenoiic compounds as listed - Total chiorinated phanols, including trichlorophenols, and ehiorinated creosols shall not exceed 50 ug/!.
Standard indicated 1s for chlorinated benzenes as a group.
Standard indicated 1s for chlorinated naphthalenes as a group.
Fluoride also has a secandary MCL of 2,000 /!
The given value is tentative, based on current data or other information. It is anticipated that this value will be proposed in the near future.
The MCL for lead is a treatment technique; however, an astion level for lead of 15 yg/ ¢ measured at the tap in the recommended value to propose as a preliminary
cleanup goal.
Not to exceed the hardness dependent criteria (see Note 17) or 10 ug/t at any time.
Refer to Class Ill standards. Use marine values for predominantly marnne waters and freshwater standards for predominantly fresh waters.
Not to exceed 0.057 pg/ ! at average flow conditions or 7 ug/¢ at any time.
This standard is pH dependent. Concentration limit (ug/£) = e “*"*** not to exceed 30 at any time.
Not to exceed 3 g/ at any time.
Not to exceed 0.0043 pg/? at any time.
This value is not speciiic to a particular configuration of 1,3-dichloropropene. The given value is tentative, based on current data or other information. It fs anticipated
this value will be proposed in the near future.
. i to exceed 100 ug,/ ¢ when hardness is less than or equal to 240 mg/ ¢ ar 500 ug/f when hardness is greater than 250 mg/!.
For Chromium
Values taken from the Draft "Quaiity Criteria for Water." The values will be updated as the standards become final, which is expected in early 1995.
These values were established by the National Toxics Rule, 59FR60848, December 22, 1994.

Class | = potable water supplies. mrem/yr = milliremn per year.

Class Il = shelifish propagation or harvesting. pCi/? = picocuries per liter.

Class Il = recreation, fish & wildlife propagation. SDWA = Safe Drinking Water Act.

Class IV = agricultural water supplies. TCLP = Toxicity Characteristic Leachate Procedure.
Class V = navigation utility industrial. TT = treatment technique.

CWA = Clean Water Act. USEPA = U.S. Environmental Protsction Agency.
MCL = maximum contaminant level. #a/! = micrograms per liter.

MCLG = maximum contaminant level goal. ug/kg = micrograms per kilagram.

mg/kg = miligrams per kilogram.
mg/2 = miligrams per liter
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Table B-3

Feasibility Study, Operable Unit 7
Navai Arr Station Cecil Field

Jacksonville, Florida

Comparison with Criteria, Surficial Aquifer Groundwater

Analyte Freq:f ney Range of Det_ected Sl ‘::2:::1 Feder4al Florida . Gﬁlizgiie Exceedance?’
Detection’ Concentrations Concentrations? MCL Standard Concentration® (Yes/Noj
Volatiles {ug/t)
1,1,1-Trichloroethane 1/21 #3000 to ®3,000 3,000 200 200 200 Yeg '8
1,1-Dichloroethane 1/21 1to 1 1 NA NA 700 No
1,1-Dichforoethene 1/21 *400 to®400 400 7 7 7 Yeg'® 418
1,2-Dichloroethene (total) 2/21 270 to ®12,500 6,360 °70 *70 °70 Yeg'd 1415
4-Methyl-2-pentanone 1/16 1t01 1 NA NA 350 No
Trichloroethene 7/21 12 to ®630 238 5 3 3 Yegi31415
Semivolatiles (yg/t)
2-Methylnaphthalene 1/21 P27510 %275 2.8 NA NA NA NA
Diethylphthalate 2/21 Tto 1 1 NA NA 5,600 No
Naphthalene 1/21 "3.5t0 %35 35 NA NA 6.8 No
Phenanthrene 1/21 3t 3 3 NA NA 10 No
Phenol 3/21 0.8 to ®1.45 1.1 NA NA 10 No
bis{2-Ethylhexyl) phthalate 17/21 0.5 to *20.5 57 6 € 6 Yag'*+1°
Pesticides/PCBs (ug/£)
Endnin 1/20 002to 0.02 0.02 2 2 2 No
Inorganies (ug/t)
Aluminum 12/21 *176 to “7,970 1,480 %200 200 200 Yeg'? 1418
Antimony 3/21 2.210 "16.0 7.3 6 6 6 Yesg'?14.1®
Arsenic 10/21 3.6 1o 56.2 13.2 50 50 50 Yeg'®141%
Barium 21/21 6.5 to 108 27.5 2,000 2,000 2,000 No
Cadrmium 1/21 3.3 to 3.3 3.3 5 5 5 No
Calcium 21/21 603 to 58,500 18,800 NA NA NA NA
Chromium 4/21 221079 4.8 100 100 100 No
Cobalt 3/21 f23t059 46 NA NA NA NA
Copper 5/21 f2.1t0 3.8 3 24,000 1,000 1,000 Na
Iron 20/20 ®260 to 9,150 1,840 °300 Y300 300 Yeg'¥ et

See notes at end of table.
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Table B-3 (Continued)
Comparison with Criteria, Surficial Aquifer Groundwater

Feasibility Study, Operable Unit 7
Naval Air Station Cecil Field
Jacksonville, Florida

zl-d

Frequancy Range of Detected Mean of Federal Florda Fl_o rida Exceedance?’
Analyte of Congcentrations Detected MCL* Standard® Guidance {Yes/Noj

Detection' Concentrations’ Concentration®
Inorganics {(pg/l}-continued
Lead 1/21 ®2 55 to "2.55 26 215 15 15 No
Magnesium 21/21 254 to 28,000 8,190 NA NA NA NA
Manganese 18/20 *4.91t0 56.8 27.4 '°50 50 50 Yeg'd41®
Mercury 1/21 1te 1 1 2 2 2 No
Nickel 2/21 511 to 125 11.8 100 100 100 No
Potassium 21/21 125 to ®4,470 BO6 NA NA NA NA
Sodium 21721 82 670 to °31,700 7,510 NA NA NA NA
Thallium 3/21 610 6.3 6.2 2 2 2 Yeg'* ™S
Vanadium 13721 1,110 14.3 4.1 NA NA 49 No
Zine 8/21 16.0 to 89.5 40.4 1% 000 5,000 5,000 Na

' Frequency of detection is the number of sarmples in which the analyte was detected divided by the total number of samples analyzed.

Z The average of detected concentrations is the arithmetic mean of all samples in which the analyte was detected. [t does not include those samples in
which the analyte was not detected.

4 Federal MCLs are taken from USEPA Drinking Water Regulations and Health Advisaries (May 1994).

S Fjorida Standards are taken from Chapters 1 and 2 {Primary and Secendary Standards) of the FDEP Groundwater Guidance Concentrations {June 1994}

5 Florida Guidance Concentrations are taken from Chapter 6 (Guidance Concentrations Index) of the FDEP Groundwater Guidance Cancentrations (June

1994).

? An exceedance of the avallabie criterion is identified when the maximum detected site concentration is greater than one or more of the criteria.

& \falue is the average of a sample and its duplicate(s).

? primary MCL is for cis-1,2-dichloroethene, detection concentrations are reported for the sum of cis- and trans-1,2-dichloroethene.

18 vafue is a Federal Secondary MCL.

" Value is a Florida Secondary MCL.

1z Treatment technelogy action limit for lead in drinking water distribution sysiem identified in the USEPA Drinking Water Standards and Health Advisories

(May, 1994).

8 The maximum detected concentration of the contaminant exceeds the Federal MCL.

 The maximum detected concentration of the contarninant exceeds the Florida Standard.

15 The maximum detecied concentration of the contaminant exceeds the Florida Guidance Concentration.

Notes: MCL = Maximum Centaminant Level,
#a/! = micrograms per liter.
NA = not available.
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Table B-4
Comparison with Criteria, Intermediate Aquifer Groundwater

Feasibility Study, Operable Unit 7
MNaval Air Station Cecil Fiald
Jacksanville, Florida

Fraquenc Range of Mean of . Flarida
Analyte qof Y Detegcted Detegted F;Eé?:? I S t?r?tr:llgiis Guidance Ex?\ti::/al\r{ls;a v
Detection' Concentrations Concentrations? Concentration®
Semivolatiles (pg/1)
Di-n-butylphthalate 1/4 1101 1 NA NA 700 No
bis (2-Ethylhexyl) phthalate 4/4 110 10 55 & ] g Yes'o1112
Inorganics (pgif)
Antimony 2/4 3.1t0 10.3 6.7 6 6 6 Yeg'ol12
Barium 4/4 710 41.8 27.3 2,000 2,000 2,000 No
Calcium 4/4 9,160 to 63,400 49,300 NA NA NA NA
Chromium 1/4 9.810 9.8 g8 100 100 100 Na
Copper 2/4 Bto B.2 8.1 #1,000 *1,000 1,000 No
Iron 4/4 69.6 fo 444 250 £300 *300 300 Yeg'® 12
Magnesium 4/4 16,000 to 28,700 24,500 NA NA NA NA
Manganese 4/4 67 to 57.5 40.5 50 50 50 Yeg'®t 2
Potassium 4/4 853 ta 33,500 10,700 NA NA NA NA
Sodium 4/4 8,050 to 30,600 14,800 NA NA NA NA
Zine 3/4 48.6t0 985 75.7 £5,000 5,000 5,000 Na

' Frequancy of detectron is the number of samples in which the analyte was detected divided by the total number of samples analyzed.

? The average of detected concentrations is the arithmetic mean of all samples in which the analyte was detected. it does not include those samples in
which the analyte was not detected.

* Federal Primary MCLs are taken fram USEPA Drinking Water Regulations and Health Advisories (May 1594).

® Florida Primary Standards are taken from Chapters 1 and 2 (Primary and Secondary Standards) of the FDEP Groundwater Guidance Concentrations
(June 1594)

* Florida Guidance Concentrations are taken from Chapter 6 (Guidance Concentrations Index) of the FDEP Groundwater Guidance Concentrations
{June 1994),

’ An exceedance of the criterion is identified when the maximum detected site concentration is greater than one or more criteria,

® Value is a Federal Secondary MCL.

* Value is a Florida Secondary MCL.

'° The maximum detected concentration of the contaminant exceeds the Federal MCL.

" The maximum detected concentration of the contaminant exceeds the Florida Standard.

'* The maximum detected concentration of the contaminant exceeds the Florida Guidance Concentration,

Notes: MCL = Maximum Contaminant Level.
#a/t = micrograms per hter
NA = not available,
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Table B-5
Synopsis of Potential Federal and State Location-Specific ARARs

Feastbility Study, Operable Unit 7
Naval Air Station Cecil Field
Jacksonville, Florida

Consideration in the Remedial

Standards and Requirements Synopsis Response Process
Federal
Endangered Species Act [50 GFR Part 402] Requires remedial action to avoid jeopardizing the continued Applicable, When choosing a remmedial action, minimiza-
existence of Federally-listed endangered of threatened spe- tion of impact 1o endangered species existing in and
cies. Requirements include notification to the USEPA and around QU7 will be considerad

National Environmental Policy Act (NEPA)
Regulations; Protection of Wetland [Execu-
tive Order (EQ 11990) and 40 GFR 6, Ap-
pendix A and 40 CFR & 302(a)]

Pratection of Floodplains, EQ 11988

minimization of adverse effects to such endangered species.

Requires that Federal agencies minimize the degradation, lass,  Applicable. When chaosing a remedial astion, any possi-

or destruction of wetland, and preserve and enhance natural ble impact to a wetland through discharge should be

and beneficial values of wetland under EO 11930 cansidered to ensure that degradation, loss, or destruc-
tion of wetland would be minimized

Federal agencies are required to reduce the risk of flood lass, Applicable. The potential effects of any action at QU7
to minimize impact of floods, and to testore and preserve the will be evaluated to ensure that the planning and decision
natural and bensficial values of floodplains. making reflect consideration of flood hazards and flood-

plains management, including restoration and preserva-
tion of natural, undeveloped fioodplains.

State

Chapter 62-340, FAC Delineation of the
Landward Extent of Wetland and Surface
Waters

Provides a unified state-wide methadalogy for delineation of Applicable. The methodology defined in this rule 1s
wetland and surface waters. required for delineation of all wetland and surface waters
at OU7.

Notes: ARARs = applicable and/ar relevant and appropriate requirements.
CFR = Code of Federal Regulations

EQ = Executive Order.

FAC = Florida Administrative Code.
NEPA = Nationa! Environmental Policy Act.

OU = operable unit.

USEPA = LS. Environmental Protection Agency.
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Table B-6

Synopsis of Potential Federal and State Action-Specific ARARs

Feasibility Study, Operable Unit 7

Naval Air Station Cecil Field
Jacksonville, Florida

Standards and Requirements

Synopsis

Consideration in the Remedal
Response Process

Federal

Clean Air Act (CAA) Regulations,
Emissions Standards [40 CFR Part
50]

CAA Regulations, New Source
Performance Standards {NSPS} [40
CFR Part 60]

Clean Water Act (CWA) Regula-
tians, NPDES [40 CFR Parts 122
and 125]

CWA Reguiations, National Pre-
treatment Standards [40 CFR Part
403]

This rule provides emissions standards, which are promul-
gated to attain the National Ambient Air Quality Standards
{NAAQSS), for hazardous air pollutants likely to cause an
increase in mortality or a serious iliness to humans.

This rule establishes NSPS for specified sources that are
similar to a source that has established NSPSs {such as air
stripping technologies). The NSPSs imit the emissions of
a number of different potlutants, including the six criteria
poltutants list (for which NAAQSs are established) as well
as fluorides, sulfurle acid mist, and total reduced sulfur
{including hydrogen sulfide [H.S]).

Requires permits specifying the permissible concentration
or level of contaminants in the effluent for the discharge of
pollutants from any point source into waters of the United
States.

Sets pretreatment standards through the National Categori-
cal Standards or the General Pretreatment Regulations for
the intraduction of pollutants from non-demestic sources
into Publicly Owned Treatment Works {POTWS) in order to
control pallutants that pass through, cause interference, or
are otherwise incompatible with treatment processes at a
POTW.

Relevant and Appropriate. The substantive requirements for
emissions standards and monitoring requirements promulgated in
this rule are relevant and appropriate requirements for alternatives
that invalve the discharge to air {e g., air stripping) of pollutants
regulated under the CAA. The state of Florida has jurisdiction for
the implementation of these regulations through the State Imple-
mentation Plan,

Relevant and Appropriate. This rule may be a relevant and appro-
priate requirement for a new source that is similar to a source that
has established NSPSs (such as air stripping technologies). If it is
determined that the remedy would create potential air impacts, the
response action or the equipment for the response action may
qualify as a new source: therefore, these requirements should be
met.

Applicable, Treated groundwater from Superfund remedial actions
that is discharged to onsite surface water must meet tha substan-
tive requirements of a NPDES permit, but would not have to meet
the Resource Conservation and Recovery Act {RCRA) land disposal
restriction levels, because discharges to surface waters that meet
the requirements of an NPDES permit are exermnpt from the RCRA
land disposal restrictions, Because the state of Florida is not
recognized as "delegated" by the EPA, a facility discharging waste-
water to the surface waters of the state would require a NPDES
permit as well as a State wastewater discharge permit. When
Flerida bacomes classified as a “delegated"” state, a single permit
will meet both Federal and State discharge requirements, All
Federal NPDES permits must be certified by the state of Florida to
confirm that Florida surface water standards are met,

Applicabla. If groundwater s discharged to a POTW ar the FOTW,
the discharge must meet local limits impaosed by the POTW. A
discharge from a CERCLA site must meet the POTW's pretreat-
ment standards in the effluent to the POTW. Discharge to a POTW
is considered an offstte activity and Is, therefore, subject to both
the substantive and adminstrative requirements of this rule,

See notes at end of table.
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Table B-6 (Continued)

Synopsis of Potential Federal and State Action-Specific ARARs

Feasibility Study, Operable Lnit 7

Naval Air Station Gecil Field
Jacksonville, Florida

Standards and Requirernents

Synopsis

Consideration in the Remedial
Response Process

Federal--cantinued

Federal Facilities Compliance Act
of 1982 (HR 2194)

Qccupational Safety and Health

Act {OSHA) Regulations, General
Industry Standards {29 CFR Part
1910}

OSHA Regulations, Occupational
Health and Safety Regulations [29
CFR Part 1910, Subpart Z}

OSHA Regulations, Recordkeeping;
Reporting, and Related Regula-
tions [29 GFR Part 1904]

OSHA Regulations, Health and
Safety Standards [29 CFR Part
1926}

RCRA Regulations, Contingency
Plan and Emergency Procedures
[40 CFR Part 264, Subpart D]

This Act amends the Solid Waste Disposal Act to elanfy
provisions concerning the application of certain require-
ments to federal facilities, such as providing a conditional
exception to RCRA's domestic sewage exclusion for feder-
ally owned treatment works (FOTWs). in general, It allows
state agencies and the U 5. Environmental Protection
Agency (EPA) to enforce hazardous waste laws at govern-
ment sites,

Requires establishment of programs to assure worker
health and safety at hazardous waste sites, including erm-
ployee training requirements.

Establishes permissible exposure limits for workplace
exposure to a specific listing of chemicals.

Provides recordkeeping and reporting requirernents appli-
cable to remedial activities.

Specifies the type of safety training, equipment, and proce-
dures to be used during site investigation and remediation.

Qutlines requirements for emergency procedures to be
followed in the event af an erergency such as an axplo-
sion, fire, or other emergency event.

Applicable. This Acl expands the domestic sewage exclusion
policy to FOTWs. Therefare, hazardous waste may enter the FOTW
at OU7 and be excluded from coverage under the Solid Waste
Disposal Act. In addition, when wastewater is considered a hazard-
ous waste under RCRA, but is mixed with domestic waste as it
flows through the sewer system to the FQTW, the FOTW would not
be required to meet the additional regulatory requirements for a
RCRA facility.

Applicabla. Under 40 CFR 300.38, requirements apply to all
response activities under the National Oil and Hazardous Substanc-
es Contingency Plan (NCP).

Applicable. Standards are appiicable for worker exposure to OSHA
hazardous chemicals during remedial activities.

Applicable. These requirements apply to all site contractors and
subcontractors and must be followed during all site work.

Applicable. All phases of the remedial response project should be
executed in compliance with this regulation.

Applicable. The administrative requirements established in this
rule should be met for remedial actions involving the management
of hazardous waste, The groundwater at QU7 is considered a
hazardous waste according to the “contained-in" rule.

See notes at end of table.
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Table B-6 (Continued)
Synopsis of Potential Federal and State Action-Specific ARARs

Feasibility Study, Operable Unit 7
Naval Air Station Ceczil Field
Jacksonville, Florida

Consideration in the Remedial

Standards and Requirements Synopsis Respanse Process
Federal--continued
RCRA Regulations, General Facility  Sets the general facility requirements including Qeneral Relevant and Appropriate. If the remedial action involves con-
Standards [40 GFR Subpart B, waste analysis, security measures, inspections, and traning  struction of an ansite treatment facility, such as a groundwater
264.10-264.18] fequirernents. Section 264,18 establishes that a facility treatment facility, the substantive requirements of this rule would
located In a 100-year floodplain must be designed, can- be applicable requirements. A permitted treatrment facility must be
strueted, and maintained to prevent washout of any hazard-  selected for offsite treatment, These regulations de not apply to
ous wastes by a 100-year flood. the aboveground treatment or storage of hazardous waste before it
15 injected underground. However, this rule may be an applicable
requirement for alternatives that do not involve groundwater
reinjection.
RCRA Regulations, |dentification Defines those wastes subject to the requlation as hazard- Applicable. These requirements define RCRA-regulated wastes,
and Listing of Hazardous Waste ous wastes under 40 CFR Parts 262-285. thereby delineating acceptable management approaches for listed

[40 CFR 261]

and characteristically hazardous wastes that should be incorparat-
ed into the characterization and remediation elements of remedial
response projects. Groundwater at QU7 that is contaminated with
hazardous waste, is subject to these regulations because it "can-
tains" hazardous waste, However, the groundwater must first be
"generated” (i.e., pumped out of the ground} and be found to
contain hazardous waste before the groundwater itself can be
classified as a waste. Hf, as a result of treatment, the groundwater
no longer sontains hazardous waste, the groundwater would not be
subject to the hazardous waste rules. A contained-in waste does
not have to be delisted; it only has to "no longer contain” the
hazardous waste. "No longer contains® is determined on a case-
by-case basis,

See notes at end of table.
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Table B-6 (Continued)

Synopsis of Potential Federal and State Action-Specific ARARs

Feasihility Study, Operable Unit 7

Naval Air Station Cecil Field
Jacksonville, Florida

Standards and Requirements

Synopsis

Consideration in the Remedial
Response Process

Federal-continued

RCRA Regulations, Land Disposal
Restrictions (LDRs) [40 CFR Part
268]

RCRA Regulations, Miscellaneous
Units [40 CFR Part 264, Subpart X]

RCRA Regulations, Preparednaess
and Prevention [40 CFR Part 264,
Subpart C]

RCRA Regulations, Releases from
Solid Waste Management Units [40
CFR Part 264, Subpart F]

Establishes restrictions on land disposal of hazardous
wastes and provides standards for treatment of hazardous
wastes prior to land disposal. Universal Treatment Stan-
dards {UTSs) for organic hazardous substances that are
subject to LDRs became effective on December 19, 1984,

These standards are applicable to misceilaneous units not
previously defined under existing RCRA regulations. Sub-
part X oufiines performance requirements that miscella-
neous units be designed, constructed, operated, and main-
tained to prevent releases to the subsurface, groundwater,
and wetland that may have adverse sffects on human
health and the envirocnment.

Qutlines requirements for safety equipment and spill con-
trol for hazardous waste facilities. Facilities must be de-
signed, maintained, constructed, and operated to minimize
the possibility of an unplanned release that could threaten
human health or the environment.

Establishes the requirements for solid waste management
units (SWMUs) at RCRA regulated TSDFs. The scops of
the regulation encompasses groundwater protection stan-
dards, peint of compliance, compliance period, and re-
quirernents for groundwater monitoring.

Applicable. Under the LDRs, treatment standards have been
established for all listed wastes such as were released at OU7.
Groundwater treatment residuals from Superfund remedial actions,
such as spent carbon, that are contaminated with RCRA-Iisted
waste for which treatment standards have been promulgated must
aither meet the LDRs or be delisted under RCRA before disposal.
Groundwater treatment system residuals that exhibit the RCRA-
hazardous waste toxicity characteristic will have to be treated until
concentrations are balow the characteristic levels established under
RCHA before disposai once the LDRs far characteristic wastes
become effective. Treated groundwater that is discharged to
surface water must meet the substantive requirements of a NPDES
permit, but would not have to meet the RCRA LDRs, because
discharges to surface waters that meet the requirerments of an
NPDES permit are exempt from the RCRA LDRs. Theretare,
groundwater itself 1s exempt from LDRs; however, the treatrment
residuals from the groundwater would be subject to LDRs and
would need to be disposed of appropriately.

Applicable. The design of proposed treatment alternatives, not
specifically regulated under other subparts of RCRA, must prevent
the release of hazardous constituents and future impacts on the
anvironment. This subpart would apply to onsite construction of
any treatment facility that is not previously defined under the RCRA
regulation.

Applicable. Safety and communication equiprment should be
incorporated into ail aspects of the remedial process and local
authorities should be familiarized with site operations.

Relevant and Appropriate. This rule is a relsvant and appropriate
requirement for the treatment of hazardous waste (i.e., "generated”
contaminated groundwater]. This rule cauld be applicabie if the
site 1s designated as a SWMU. However, if the site is not a desig-
nated SWMU, but the hazardous waste contained onsite is the
same as il .a be at a SWMU, then this subpart would be
considered relevant and appropriate.

See notes at end of table,
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Table B-6 (Continued)

Synopsis of Potential Federal and State Action-Specific ARARs

Feasibility Study, Operable Umt 7
Naval Air Station Cecil Field

Jacksonville, Florida

Standards and Requirements

Synopsis

Consideration in the Remedial
Response Process

Federal-continued

RCRA Regulations, Standards far
Owners and Operators of Hazard-
ous Waste Treatment, Storage, and
Disposal Facilities [40 CFR Part
264]

RCRA Regulations, Use and Man-
agement of Containers {40 CFR
Part 264, Subpart 1]

SDWA Regulatians, Underground
Injection Control Regulations [40
CFR Parts 144, 148, 147, and
1000]

Establishes minimum national standards defining the
acceptable management of hazardous wastes for owners
and operators of facilities that treat, store, or dispose of
hazardous wastes,

Sets standards for the storage of containers of hazardoys
waste.

Establishes minimum pregram and performance standards
for underground injection Programs. Technical criteria and
standards for siting, operation, maintenance, reporting, and
recordkeeping are included in Part 148, Also requires
protection of underground sources of drinking water,

Applicable. If remedial actions involving management of RCRA
wastes at an offsite Transportation, Storage, and Disposal Facility
(TSDF) or if RCRA wastes are managed onsite, the fequirements of
this rule apply when groundwater Is extracted.

Applicable. This requirement wauld apply if a remedial alternative
involves the storage of a hazardous waste {i.e., contaminated
groundwater} in containers, prior to treatment, OU7 will have
tanks, prior to treatment, that may be used to store a hazardous
substance and would therefore reguire OU7 to comply with this
subpart.

Applicable. Discharge of treated groundwater, by well Injection,
must be in accordance with all eriteria and standards in these
Federal regulations, as well as meet all State Underground Injection
Control Pragram requirements. Treatad groundwater must meet alf
SOWA standards for reinjection prior to well injectian,

State

Chapter 62-2, FAC Florida Ajr Pol-
lution Rules - QOctober, 1992

Chapter 62-4, FAC Florida Rules on
Permits - November, 1934

Chapter 62-25, FAC Fiorida Regu-
lation of Stormwater Discharge -
May, 1992

Chapter 62-28, FAC Florida Under-
ground Injection Control Reguia-
tions - April, 1989

Establishes permitting requirements for owners or operatars
of any source which emits any air pollutant. This rule also
establishes ambient ajr quality standards for sulfur dioxide,
PM. .. carbon monoxide, lead, and ozone.,

Establishes procedures for obtaining permits for sources of
pollution  This rule ajso establishes a "mixing zone" rule for
facilities that dischargs wastewater into the surface waters
of the State,

Establishes requirements for discharges of untreated storm-
water to ensure protection of the surface water of the state,

Establishes a State Underground Injection Control Program
consistent with federal requirements and appropriate to the
hydrogeology of Florida,

Applicable. Although this rule is directly applicable ta industrial
polluters, these requirements are relevant and appropriate for a
femedial action whieh could resuft in release of regulated contam-
nants to the atmosphere, such ag May oceur during air stripping or
excavation, it may be subject to this regulation. -

Applicable. These substantive requirements must be met during a
CERCLA remediation, Through dilution, applying the "mixing zone"
rule allows wastewater with higher concentrations of pallutants to
be discharged Into surface water, while still mairtaining the Florida
water quality standards, If QU7 chose to apply the "mixing zone"
rule, a state ‘mixing zone" permt would be required according to
this rule.

Applicable. Remedial actions should consider the impact of
construction of the discharge of untreated stormwater.

Applicahls. These regulations should be considered if remediaf
actions as OU7 involve underground injection,

Ses notes at end of table.
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Table B-6 (Continued)

Synopsis of Poiential Federal and State Action-Specific ARARs

Feasibllity Study, Operable Unit 7
Naval Air Station Geotl Field
Jacksonville, Flonda

standards and Reguirements

Synopsis

Consideration in the Remedial
Response Process

State--continued

Chapter 62-272, FAC Ambient Aif
Guality Standards - Decembper,
1934

Chapter 62-273, FAG Aur Poliution
Episodes - September, 1454

Chapter 62-302, FAG Flonda Sur-
face Waler Standasds - August,
1994

Chapter 62-522, FaC Florida
Groundwater Permitting and Moni-
toring Requirernents - April, 1994

Chapter 62-532, FAC

Florida Water Well Permitting and
Consiruction Requirements -
March, 1892

Chapter 62-730, FAC Fionda Haz-
ardous Waste Rules - October,
1693

Establishes ambient air quality standards necessary to
protect human health and public welfare. it alsc establish-
es maximum allowable increases in ambient concentrations
for subject pollutants 10 prevent significant deienoration of
air quality in areas where ambient alr quality standards are
being met. Approved air quality monitaring methods are
also specified.

In order to prevent episcde conditions (defined as a “condi-
tion which exists when metearclogical conditions and rates
of discharge of air pollutants combine 1o produce pollutant
tevels in the atmosphere which, if sustained, can lead to &
substantial threat to the health of the peaple'] from centinu-
ing or from developing into more severe conditions, action
must be taken. This rule classifies an air episode as an air
alert, warning or emergency and establishes critena for
determning the level of the air episode. It also establishes
response reguirements for each level

Defines classifications of surface waters, and establishes
water quality standards fwQss) for surface water within the
classilications. The State's antidegradation policy is also
established in this rdle.

Establishes permitting and monitoring requirernents far
installations discharging to groundwater.

Establishes the minirmum standards for the location, con-
struction, repair, and abandonment of water wells. Permit-
ting requirements and procedures are estabiished.

Adopts, by reference, appropriate sections of 40 GFR and
petablishes munar additions 1o these regulations concerning
ihe generation, storage, treatrment, transpartation, and
disposal of hazardous wasies.

Applicable. These ambient air quality standards should be met far
remedial actions involving the pessible release exposure of con-
tarminants to the atmosphere.

Relevant and Appropriate. Althcugh this rule is directly applicable
to industrial polluters, these requirements are relevant and appro-
priate for remedial actions that may result in the emission of suliur
dioxide, PM,,, carbon monaxide, ozone, or nitrogen dioxide to the
atmosphere, these levels and response requirements should be
reviewed.

Applicable. Remedial actions at QU7 that involve a discharge to a
surface water of the State will consider surface WQSs.

Applicable. The substantive requirements of this rule should be
considered when discharge 1o groundwater is a possible rermedial
action If these requirements are met under another permit, a
separate discharge permit may not be raquired

Applicable. The substantive requirements for permitting should be
met if remedial actions involve the construction, repair, O aban-
donment of monitoring, extraction, or injection wells

Relevant and Appropriate. The subslantive permitting require-
ments for hazardous waste must be met where applicable for
CERGLA remedial actions.

See notes at end of table.
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Table B-6 (Continued)
Synopsis of Potential Federal and State Action-Specific ARARs

Feasibility Study, Operable Unit 7
Naval Air Station Cecil Field
Jacksonville, Flarida

Standards and Requirements

Synopsis Consideration in the Remedial
Respanse Process

State—-continued

Chapter 62-736, FAG Hequires warning signs at NPL and FDEP identified hazardous Applicable. This requirement should be met for sites which are
Herida Rules on Hazardous Waste waste sites to inform the public of the presence of potentially on the NPL or which have been identified by the FDEP as poten-
Warning Signs - July, 1991 harmful canditions. tially harmful. This is a CERCLA site; therefore, these require-

ments must be met,

Notes:

ARARs = Applicable and/or Relevant and Appropriate Requirements,
AWQC = Ambient Water Guality Criteria,

CAA = Clean Air Act.

CERCLA = Comprehensive Environmental Response, Compensation, and Liahility Act.
CFR = Code of Federal Beguiations,

CWA = Clean Water Act

FAC = Florida Administrative Code

FOTW = Federally Owned Treatment Work.

H,5 = Hydrogen Sulfide.

LDRs = Land Disposal Restrictions,

MCLs = Maximurm Contaminant Levels,

NAAQSs = National Ambient Air Quality Standards,

NCP = National Contingency Plan

NFDES = National Paliutant Discharge Elirination Systern
NSP5 = New Source Performance Standards.

OSHA = Occupational Safety and Health Act

PM,, = Particulate Matter less than 10 micron 10 size.
POTWs = Publicly Owned Treatment Works,

ppmw = parts per million by welght.

RCRA = Resource Conservation and Recovery Act.

SDWA = Safe Drinking Water Act

SWMUs = Solid Waste Management Unit.

TBEL = Technology Based Effluent Limit.

TSDF = Transpertation, Storage, and Disposal Facility.
USEPA = U.8, Envirenmental Protection Agency,

UTSs = Universal Treatment Standards.

WQBEL = Water Quality Based Effluent Limit.

WQS = Water Quality Standard.
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Table B-7

Synopsis of Federal and State "To Be Considered" Documents

Feasibility Study, Operable Unit 7

Naval Air Station Cecil Field
Jacksanville, Florida

Advisores and Guidance

Synopsis

Consideration in the Remedial
Response Process

Federal

Clean Air Act (CAA} Regula-
tions, National Ambient Air
Quality Standards (NAAQSs)
[40 CFR Part 50]

Safe Drinking Water Act
(SDWA) Regulations, Nation-
al Secondary Drinking Water
Standards (SMCLs) [40 CFR
Part 143]

USEPA Office ot Drinking
Water, Health Advisories

Establishes primary (health-based) and secondary (welfare-
based) air quality standards for carbon monoxide, lead, nitra-
gen dioxide, particulate matter, ozone, and sulfur oxides emit-
ted from a major source of air emissiens. The NAAQSs form
the basis for all regulations promulgated under the GAA.
However, the NAAQSs themselves are non-enforceable and are
never ARARs.

Establishes welfare-based standards for public water systems
for specific contaminants or water characteristics that may
affect the aesthetic qualities of drinking water.

Health advisones are estimates of non-carcinogenic risk due to
consumption of contaminated drinking water,

Site remediation activities should comply with emission stan-
dards established to achisve NAAQs at OU7. The principal
application of these standards is during remedial activities
resulting in exposures to humans through dust and vapors

SMCLs are non-enforceable limits intended as guidelines for
use by States in regulating water supplies.

These advisories should be considered tor contarninants in
surface water and groundwater that is or could be used as a
patable water source (i.e., QU7's ground and surface waters)

State

Chapter 62-611, FAC Florida
Wetland Application Regula-
tians - Novemnber, 1989

Chapter 62-620, FAC Florida
Wastewater Facility Permits

Sets requirements for discharge of domastic wastewater to
wetland.

This rule establishes requirements for wastewater permits. It
was published in November, 1994, however, 1t is nat effective
until Florida is recognized as a "delegated" state.

This rule mainly addresses the discharge of domestic
wastewater {0 wetland. Discharge limits are established for
CBOD, TSS, N, and phosphorus, This rule should be consid-
ered for remedial alternatives which would result in discharges
to wetiand where thaese limits may be approached.

Upon delegation, facilities in Florida requiring a wastewater
pefmit, will meael the permitting requirements under this rule,
When Florida becomes a "delegated" state, facilities will be
aliowed to have a single permit to meet both Federal and State
discharge requirements

See notes at end of table.
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Table B-7 (Continued)

Synopsis of Federal and State "To Be Considered" Documents

Feasibility Study, Cperable Unit 7
Naval Air Station Cecil Field
Jacksonville, Florida

Advisories and Guidance Synopsis

Consideration 1n the Remedial
Respense Process

State-—-continued

Groundwater Guidance Concertration,
Bureau of Groundwate; Protection -
June, 1854

This document establishes maximum concentration levels of
contaminants for groundwater in the state of Florida Ground-

ered "free from" contamination

water with concentrations less than the listad values are consid-

The values provided in this document should be considered
when determining cleanup levels for groundwater. These
guidance values for groundwater are considered to be ARARs
by the Florida Department of Enviranmental Protection (FDEP).
However, by definition of ARARs in the National Contingency
Plan (NCP), state requirements must be a state law or regula-
tion; an environmental or facility siting law; promulgated; more
stringent than the Federal requirement; identified in a timely
manner; and consistently applied. All of these parameters
must be met according to the NCP., The Gioundwater Guid-
ance Concentrations are not promulgated as law or regulation;
however, it 1= recognized that the FDEP maintains the position
that these guidance concentrations are considered AHARs

Notes: ARARs = Applicable and/or Relevant and Apprepnate Requirements

CAA = Clean Air Act

CBQOD = Carbonaceous Biolagical Oxygen Dernand
GERCLA = Comprehensive Environmental Response, Compensation, and Liability Act
CFR = Code of Federal Regulation

FAC = Florida Administrative Code

FDEFP = Florida Department of Environmental Protection
FGTW = Flarida Owned Treatment Work

N = Nitrogen

NAAQSs = National Ambient Arr Quality Standards

QU = Operable Unit

POTWs = Publicly Cwned Treatment Works

RCRA = Resource Conservation and Recavery Act
RI/FS = Remedial Investigation and Feasibiiity Study
SDWA = Safe Drinking Water Act

SMCLs = Secondary Drinking Water Standards

188 = Total Suspended Solids

USEPA = US Envirenmental Protection Agency
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Table C-1

Selected Groundwater Criteria

Feasibility Study, Operable Unit 7

Naval Air Station Cecil Field
Jacksonville, Florida

1 Federal Florida Fllorida Background
Analyte MCL2 Standard® Gmdancls . Conper;tra—
Concentration tion

Volatiles {(zg/t}
1,1,1-Trichloroethane 200 200 200 NA
1,1-Dichlorosthane NA NA 700 NA
1,1-Dichloroethene 7 7 7 NA
1,2-Dichloroethene {total) 70 *70 70 NA
4-Methyl-2-pentanone NA NA 350 NA
Trichloroethene 5 3 3 NA
Semivolatiles (ug/f}
2-Methylnaphthalene NA NA NA NA
Ciethyiphthalate MNA NA 5,600 NA,
Naphthalene NA NA 68 NA
Phenanthrene NA NA 0 NA
FPhenol NA NA 10 NA
his(2-Ethylhexyl)phthalate 6 6 8 NA
Pesticides (prg/t]
Endrin 2 2 b4 NA,
Inorganics {ug/f)
Aluminum °200 V200 200 750
Antimony [ 6 & ND
Arzenic 50 50 5 3
Barium 2,000 2,000 2,000 22,2
Cadmium 5 5 5 ND
Calcium NA NA NA 12,600
Chromium 100 100 100 g8
Cobalt NA NA NA ND
Copper '°1,000 1,000 1,000 2.1
fron '°300 11300 300 773
Lead 15 15 15 ND
Magnesium NA NA NA 2,950
Manganess %50 "'s0 50 18.2
Mercury 2 2 2 ND
Nickei 100 100 100 ND
Potassium NA NA NA 584
Sodium NA NA NA 5,090
Thalliurm 2 2 2 ND
Vanadium NA NA 49 27
Zine 1°5,000 ''5,000 5,000 276

See notes on following page.
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Table C-1 (Continued)
Selected Groundwater Criterig

Feasibility Study, Operable Unit 7
Naval Air Station Cacil Field
Jacksonville, Florida

. Florida Background
Analyte’ F:;g[?' St?r[:;il::i’ Guidance Concentra-
Concentration* tion®

Notes fram pravious pages.

' Analytes listed are all those detected in unfiltered groundwater samples taken from the
surficial aquifer at operable unit (OL} 7.

? Federal MCLs are taken from U.S, Environmental Protection Agency (USEPA) Drinking
Water Regulations and Health Advisories (May 1994),

? Florida Standards are taken fram Chapters 1 and 2 (Primary and Secondary Standards) of
the Florida Department Environmental Protection [FDEP) Groundwater Guidance Concentra-
tions (June 1994).

* Florida Guidance Concentrations are taken from Chapter 6 (Guidance Concentrations
Index) of the FDEP Groundwater Guidance Concentrations (Juns 1994),

® Background concentration represents the mean of the detected chamicals in four
background {upgradient) monitering wells at QU 7 (CEF-16-138, CEF-16-14D, CEF-16-1585,
and CEF-16-16D).

® Primary MCL s for eis-1,2-Dichlorcethens.

'® Value is a Federal secondary MCL.

" Value is a Florida secondary MCL.

Notes: 1) Shading represents the selected groundwater (GW) criteria represented by the
higher of the background soncentration or the Florida Guidance Concentration,

MCL = maximum cantaminant level,
Mg/t = micrograms per liter.

NA = nat available.

ND = not detected.
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Table C-2
Unfiltered Surficial Groundwater and Selected GW Criteria Comparison
Feasibility Study, Operable Unit 7
Naval Air Station Cacil Field
Jacksonvills, Fiorida
e | "ol | Deoced | Ooied | 'Domeq | St oW | Excosdance
Detection’ | Concentrations | Concentrations® | Concentration

Yolatiles {ug/!)
1,1,1-Trichloroethans 1/21 3,000 3,000 3,000 200 Yes
1,1-Dichloroethane 1/21 1 1 1 700 No
1,1-Dichlaroethenea 1/21 400 400 400 7 Yes
1,2-Dichioroethena 2/21 270 to 12,500 6,360 12,450 70 Yes
(total)
4-Methyl-2-pentancne 1/16 1 1 1 350 Mo
Trichlorosthene 7/21 12 to 630 238 630 3 Yes
Semivolaties (ug/!)
2-Methylnaphthalens 1/21 275 28 2.8 NA NA
Diethylphthalate 2/ 1to1 1 1 5,600 No
Naphthalene /21 a5 3.5 a5 6.8 No
Phenanthrene 1/21 3 3 3 10 No
Phanol 3/2% 0.8 to 1.45 1.1 1.45 10 No
bis{2-Ethylhexyl)phtha 17/21 0.5 to 20.5 57 20.5 6 Yes
late
Pasticidas (ug/f)
Endrin 1/20 0.02 0.02 0.02 2 No
Inorganics {(pg/t)
Aluminum 12/21 175 to 7,970 1,480 7,865 750 Yes
Antimony 3/21 2.2 to 16.05 7.3 16.05 6 Yes
Arsenic 10/21 3610 56.2 13.2 56.2 50 Yes
Barium 21/21 6.5 to 108 27.5 108 2,000 No
Cadmium 1/21 33 33 33 5 No
Calcium 21/21 603 to 58,500 19,800 58,500 NA NA
Chromium 4/21 22t079 4.8 7.9 100 No
Cobalt i 231059 4.6 5.8 NA NA
Copper 5/21 ) 211038 3 3B 1,000 No
Iron 20/20 260 to 9,150 1,830 9,150 773 Yes
Lead 1/21 2.55 2.6 255 15 No
Magnesiurn 2121 254 to 28,000 8,150 28,000 NA NA
Manganese 18/20 4.9 to 56.8 27.4 56.8 50 Yes
Mercury 1/21 1 1 1 2 No
Nickel 2/ 11 to 125 11.8 12.5 100 No
Potassium 21421 125 to 4,470 806 4,470 NA NA
Sodium 21/21 2,670 to 31,700 7,510 31,700 NA, NA
Thallium 3/21 Gto 6.3 6.2 6.3 2 Yes
Vanadium 13/21 1.1t0 14.3 4.1 14.3 49 No
See notes at end of table.
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Table C-2 (Continued)
Unfiltered Surficial Groundwater and Selected GW Criteria Comparison

Feasibility Study, Operabie Unit 7
Naval Air Station Cecil Field
Jacksonville, Florida

Frequency Range of Mean of Maximum
]
Analyte of Detected Detected Detected Selgctte::l ?W Ex(\r.;:d;nc?.
Detection’ | Concentrations | Concentrations® | Concentration rera /o)
Zinc a/21 16.0 to B8.5 40.4 89.5 5.000 No

' Frequency of detectian is the number of samples in which the analyte was detected divided by the total number of
samples analyzed.

! The average of detected concentrations is the arithmetic mean of all samples in which the analyte was detected. It does
not inciude those samples in which the analyte was not detected,

¥ Refer ta shaded values in Table C-1.

* Exceedance indicates that the detected concentratian of & chemical 1s at or above the selected groundwater criterion,

Naotes: ug/f = micrograms per liter.
GW = groundwater.
NA = not applicable.

Cec-QOU7 FS
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Table C-3
Selected Surface Water Criteria

Feasibility Study, Cperable Unit 7
Naval Air Statian Cecil Field
Jacksanville, Plorida

suticn i | et | S
Standard

Volatilea {uirg/t)
1,1,1-Trichloroethane NA 31,200 ND
1,1-Dichloroethane NA NA ND
1,1-Dichloroethene *a.z2 NA ND
1,2-Dichlaraethene (iotal) NA NA ND
4-Methyl-2-pentanone NA NA ND
Trichlaraethene “80.7 2,000 ND
Semivolatiles {(yg/I)
2-Methylnaphthalene NA NA ND
Diethytphthalate MNA NA ND
Naphthalene MNA 2,350 ND
Phenanthrene *0.03 7.7 ND
Phenol 300 5,800 ND
bis(2-Ethylhexyl)phthalate 3 400 ND
Pesticides (pg/t)
Endrin 0.002 0.004 ND
Inorganics (ug/#)
Aluminum 1,500 NA 348
Antimany 4,300 1,500 ND
Arsenic 50 NA 1.9
Barium MNA NA 14.3
Cadmium 2.3 43 ND
Calcium NA NA 33,000
Chromium NA 10,30Q ND
Cobalt NA NA ND
Copper 29 25 ND
Iron 300 NA 3a1
Lead 5.6 220 2.9
Magnesium NA, NA 1,280
Manganese NA NA 7.4
Mercury 0.25 2.1 ND
Nicket g3 75 ND
Paotassium NA NA 1,560
Sodium NA MNA 2,980
Thallium 63 2,130 ND
Vanadium NA NA ND

Ses notes at end of table.
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Table C-3 (Continued)
Selected Surface Water Criteria

Feasibility Study, Operable Unit 7
Maval Air Station Cecil Field
Jacksonville, Florida

Florida
Federal Background
Analyte' Surface Water ! nd
Standard® AWQC Concentration
Zinc a6 NA 18.4

! Analytes listed are all those detected in unfiltered groundwater samples taken from the
surficial aquifer at Operable Unit (OU) 7.

® Flarida Surface Water Standard taken fram Chapter 62 (Surface Water Quality Standards}
of the Florida Administrative Code (FAC 62-302), January 23, 1995.

? Federal Ambient Water Quality Criteria taken from U.S. Enviranmental Protection Agency
(USEPA) Office of Guidance.

* Background concentration represents the concentrations of the detected chernicals in the
background (upstream) surface water sampie in Sal Taylor Creek (STCSWR1).

Maotes: 1) Shading represents the selected surface water {SW) criteria represented by the
higher of the background or the Florida Surface Water Standard (if neither the
background nor the Florida Surface Water Standard was available, the Federal
AWQUC number was used to select the criterion).

AWQC = Ambient Water Quality Criteria.
#a/t = micrograms per liter.

NA = not available.

ND = not detected.

C-6
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Table C-4

Estimated Groundwater Quality and Selected SW Criteria Comparison

Feasibility Study, Operable Unit 7

Naval Air Station Cecil Field
Jacksonville, Florida

Frequency Mean of Eslimatecli Exceedance
Analyte of Hacnc?a of Det‘emed Detected Qancentratmn Seles:tecli ?W (Yes/Na)
Detection’ ncentrations Concentrations? in Extracted Criteria 5
Groundwater®
Volaties {(yg/t)
1,1,1-Trichlorosthans 1/21 3,000 3,000 165 31,200 No
1,1-Dichloroethans 1/21 1 1 *ND NA No
1,1-Dichlaroethene 1/21 400 400 *33 a2 Yes
1,2-Dichloroethene {tatal) 2/21 270 to 12,500 6,360 *697 NA No
4-Methyl-2-pentanone 1/16 i 1 °ND NA No
Trichloroethene 7/21 12 to 630 238 721,800 80.7 Yes
Semivolaties (yg/l)
2-Methyinaphthalene 1/21 275 275 *0.03 NA No
Disthylphthalate 2/21 1to1 1 | NA Ne
Naphthalsne 1/21 35 a5 '0.22 2,350 No
Fhenanthrens 1721 3 k] °0.06 0.03 Yes
Phenaol 3/21 0.8 to 1.45 1.1 .1 300 No
bis{2-Ethyihexyljphthalate 17/21 0.5 to 20.5 5.7 *5.7 3 Yes
Pesticides (wg/{)
Endrin 1/20 0.02 0.02 *ND 0.002 No
Inorganics {ug/t)
Aluminum 12/2i 176 to 7,870 1,480 961 1,500 No
Antimony 3/21 2210 16.0 7.3 '3 4,300 No
Arsenic 10/21 3610 56.2 13.2 "7 50 No
Barium 21721 6.5 to 108 275 25 NA NA
Cadmium 1/21 33 3.3 1.3 9.3 Na
Caleium 21/21 603 to 58,500 19,800 17,900 NA NA
Chromium 4/21 22079 4.8 '38 10,300 No
Cobalt 3/21 2310589 4.6 18 NA Na
Copper 5/21 21t038 3 ‘3.8 29 Yes

See notes at end of table.
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Table C-4 {Continued)
Estimated Groundwater Quality and Selected SW Criteria Comparison

Feasibility Study, Operable Unit 7

Naval Air Station Cecil Field
Jacksonville, Florida

Frequenc M of Estimated Exceedance
Analvte qof ¥ Range of Detected Deizgte d Concentration Selected SW f:;z: /:}D)
vt Lo Concentrations . 3 in Extracted Critenia® s
Detection Concentrations a ?
Groundwater
Iron 20/20 280 to 9,150 1,828 1,500 381 Yes
Lead 1/21 255 2.55 o1 5.6 No
Magnesium 21/21 254 to 28,000 8,188 *6,900 NA NA
Manganese 18/20 4.5 to0 56.8 27.4 33.3 NA NA
Mercury 1/21 1.0 10 *0.25 0.25 No
Nickal 2/21 11to 125 11.8 1.5 8.3 Yes
Potassium 21/21 125 to 4,470 808 fre7 NA NA
Sodium 21/21 2,670 to 31,700 7,500 8,770 NA NA
Thaflium 3/21 610 6.3 6.2 *8.8 6.3 Yes
Vanadium 13/21 1.1 10 14.3 4.1 2.8 NA No
Zinc ' 8/21 16.0 to 89.5 40.4 ®35.8 86 No

' Frequency of detection is the number of samples {from monitaring wells) in which the analyte was detected divided by the totat number of

samples analyzed.

% The average of detected concentrations is the arithimetic mean of all samples in which the analyte was detected. It does not include those
samples in which the analyte was not detected.
? See Appendix D for calculations,

* Refer to shaded values in Table C-3,

® Exceedance indicates that the detected concentration of a chemical is at or above the selected SW criterion.

® Used Florida Department of Environmental Protection (FDEP) model with all ND = 0, Level IV data anly (see Appendix D).
7 Used average concentration of all detects and non-detects in Level IV and Agquaprobe data.
* Used FDEP madel with all ND = IDL {see Appendix D).

Notes: SW = surface water.

&g/t = micrograms per liter.

ND = not detected.
NA = not available,
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ESTIMATED CHEMICAL CONCENTRATIONS IN EXTRACTED GROUNDWATER



Estimated Concentrations of Chemicals in Extracted Groundwater

Extraction System. The United States Geological Survey (USGS) evaluated a
possible extraction system for removal of groundwater at Operable Unit 7. The
system consisted of four extraction wells that are placed in strategic locations
within the plume to capture groundwater exceeding the action level for
trichlorecethene (TCE}. Each extraction well would remove groundwater at a rate
of 5 gallons per minute (gpm); thus having a total system flow of 20 gpm. Each
extraction well would have well screens extending to 60 feet below land surface.
Although alternate extraction configurations may be used (e.g., 6 wells
extracting 26 gpm), the estimate presented below is considered a reasonable
approximation for the purposes of this FS.

Purpose of Estimate. The Feasibility Study (FS) for OU 7 at NAS Cecil Field
includes five alternatives for control of contaminated groundwater, The five
alternatives developed can be broken down into two broader categories of
treatment: in situ and ex situ, in situ treatment Involves treating the
groundwater in place (i.e., within the plume). £Ex situ treatment involves
extracting groundwater from the aquifer for treatment. When the groundwater is
extracted, the concentration of chemicals in the extracted water determines the
type and amount of treatment necessary to meet discharge limitations. To
estimate the concentration of chemicals in extracted groundwater, a modeling was
performed. For TCE, confirmatory (level IV laboratory) and screening
(Aquaprobe™) data were used to predict the concentration in extracted groundwater
(see Attachment C}. For all other chemicals the following modeling was
performed.

Description of Modeling. The model used to estimate the concentratiomns of
chemicals in extracted pgroundwater from OU 7 was the Florida Department of
Environmental Protection (FDEP) treatment system design contaminant concentration
model (see Attachment A). This FDEP model, initially developed for petroleum
contaminated sites, estimates the maximum chemical concentrations In extracted
groundwater for remedial design purposes. The model wuses the chemical
concentrations in meonitoring wells to estimate the chemical concentrations in
extracted water.

The steps involved in defining how the monitoring and extraction wells overlap
are:

(1) The extraction wells were drawn on a map of the plume at OU 7.

(2) Each monitoring well within the cone of influence of an extraction well
was identified. Monitoring wells with well screens below 80 to 20 feet
bls were not considered, because they are screened in the intermediate
aquifer which is separated from the surficial aquifer with a layer of
clay,

Each extraction well and the monitering wells that would be influenced by the
extraction well are listed in the table helow:

Cac-OUT.FS
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Table D-1
Monitoring Wells Associated with Extraction Wells

Feastbility Study, Operable Unit 7
Maval Air Station Cecil Field
Jacksonville, Florida

Extractian Well Corresponding Monitering Wells

Well 1 325
330
353
36l
370

Well 2 271
295
310D

Well 3 75
108
12f
138
165
195

Well 4 175
218
221

Next, all chemicals detected in groundwater at OU 7 were listed. The FDEP model
was then used for these chemicals. The model uses a weight-averaging approach
to determine the chemical concentration for each chemical at each extraction
well. Then, the concentrations predicted at each well were averaged together
(because the flow was the same for each well) to estimate the total concentration
of a chemical in extracted groundwater. A safety factor of 1.25 was applied to
the resulting concentration at each well before the final averaging. The formula
for the weighted average is listed below:

£9,5.5,5%
Conc=—t 2 G Dy
L,r,r1.1
Dl DZ D3 DN

With a Safety Factor:

Cpax=1-25xConc

The modeling is presented in Attachment B. The value of non-detect results from

sampling and analysis of monitoring wells was taken as zero for this modeling
effort.

Cac-OU7.FS
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APPENDIX D
ATTACHMENT A

FLORIDA DEPARTMENT OF ENVIRONMENTAL PROTECTION
TREATMENT SYSTEM DESIGN CONTAMINANT CONCENTRATIONS



2,3 Treatment System Daesign voutaminant Concentrations

The follewing procedures may ke used when establishing the
maxizum contazinant cconcentrations at *he treatment unit <or
remedial design purpeses. The preferred methed is to usa cats
obtained during pumping cf the recovery well. A good,
conservative rule of thumb is that caximum concentrations
cbsarved during pump operaticn will be less thap half cf the
highest concentraticns cbserved during static conditions, Actual
cenceniraticns may be as low as ten percent of the s=a=ie
candition concentraticns.

1f data are unavailable while pumping, maximum contaminaac
cencantrations at the treatment unit may be estimated ry
calculating a weighted average of surrsunding well conmtaminans
concentrations under static conditions. The waightad average
should be based on the inverse of the distances from “he recovery
well., When seslecting well data to be used in the calculaticns,
the Zcllowing rpoints shceuld be considered:

L. The rscovary well should be located near the area of
highest concentraticrs. An exception to this point is
when the recovery well is located near the leading edge
of the plume. In this casa, the highest contamirant
ievels may not be observed until after the system has
cperatzd for some tinme.

2. Salection cf wells wust ke within the cone of influence
of the recavery well.

3. Only wells with data from the same r=lative dem=h
should be used.

Florida Degartment of Envicormental Regulacien
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4. Site conditicns which might irnfluence To@ assumrstionp
that concentraticns decrease with distance must he
considared.

For design purpeses a 1,25 safety factar :- recommendsad fer
sizing treatment equipment.

ixample Prsblem: Given tre fellowing céncentrations, c,, and
distances, d,, from the recevery point, what is the maxizum
design concentraticn, Cran?

Racovery Well

=2

=3 180

300

F_I

Ceternire the waighted average concantraticn at the TeCgvary
Foint ky usiny the follewing formula.

c = (S48, + e::z_@2 Toaa*t & /d)

(1/4, + 1/d2 oo+ 174

therefora C = (200Q/1C + 200/15 + 2330/30 + 29Q/22)
(1/10 + 1/15 + 1/30 + 1/20)

C = 980

Fleride Department of Envirercantal Regurdticn

~



Apply a safety factor of 1.23235 to

pUrpcsas.

calculata the C,, fcr design

The preceding formula way be set up in tabular ferm te solva
for ¢ ag fallows.

1/d,

1/10
1/15
1/30
1/20Q

Total

wyi-ue

-100
Q87
L0313

250

/4.
Z01/4)

400
.268
132

1.000

3

X C = o]

2000 800
300 30
300 40

208 =0
- 960

flaride Deparavent of Envirermensal Jegulstis=n

Akl



APPENDIX D
ATTACHMENT B

ESTIMATED CONCENTRATIONS IN OU 7 EXTRACTED GROUNDWATER



JCRANIS T

NAS CECL FIELD QU 7 MAXIMUM CONTAMINANT COMCENTRATIONS

INSTRUGCTIONS:

1. Inpit distance fram montoring well to recovery wall in fest,

2. Spresdshest calculates 1/distance.

1. Spraedsheet calculaies 1/distance divided by the sum of all 1/distances.
Total should equal 1.0,

4. Input contaminant concentration found in sach wall.

5. Spresdshest multiplies column O times column F.

8. Spraadsheat totals column Q.

7. Spreadsheet multiphas total by a safety lactor of 1.25

8. Result is maximum contaminant concentration expected at a treatmant unit.
Jza this numbar for remidial design purposea.

NOTES:

1. Una this method only if data obtained during & pumping test of tha recovery well
in unavailable.
2. Modify spreadshest if using mors or less than 5 wells.

ﬁallfrﬂﬁf 9 ﬁwﬁf wd/:f @j/x@

Location= NAS Cecil Fiald OU 7 Extraciion weil 1
Contaminant= 1,1-DCE
distanos
monitoring o recovery 1/dist/ conain)
weli({n) wadl (R) 1/diet  sumit/dis} X (ugM =SeNns
CEF-19-328 T2 0014 0.308 o 0.00
CEF-16-330 8 0017 0371 0 0.00 Q 5
CEF-16-355 204 0.008 0.108 0 0.00 3 .
CEF-18-23al 210 0.008 0.108 ] 0.00
CEF~16-37D 210 005 0108 Qa 2.00
TOTALS 0.045 1.000 ]
SF = 128
[Max. Cone. o ugh |
Location=

\%:3& Fiald OU 7 Extraciion well 1

Coantarminant=_ T

= e Athachment €

distance

monitoring  to recovery 1idist/ cofn

weli(n) well (1) 1/dint q/dist) X igM =

CEF-18-2328 72 0.014 0. 470 14812 -
CEF~18-330 80 0.017 71 0 0.00 ' ¢
CEF-18-2358 204 o, 0 0.00 N
CEF-18-38l ) 2.00 -
CEF-18-37D 0

[Max. Cane. 181 ugd |
Location= NAS Caci Fiald OU T Extraction well 1
Cortaminant=_bis(2—Ethylhexyl) pthalate
distance
monttoring  fo recovery 1/din/ cone(n)
well(n) well (K) t/dist  sum{l/dist) X (ugM =cone
CEF-18-323 72 0.014 0309 2 o.82
CEF-18-330 60 0.017 0aM L] 29
CEF-18-353 204 0.003 0.109 0 0.00 5 . 7 {
CEF-18~-138| 210 0.003 0.108 13 1.38
CEF~-18-37D 210 0.005 0.108 13 1.38
TOTALS 0.045 t.000 ]
SF.= 1.28
[Max. Cone. 8 ugd |
Location= NAS Cacil Field OL} 7 Extracion well 1
Contaminant=_Phenanthrane
distance
monitonng o recovery 1/distf cancin)
well(n) wel [ft) 1/dist  sum(1/dist) X (ugM =gene
CEF=-16-32S 72 qat4 0.300 Q 0.00
CEF-18-330 80 0.m7 0.3M 0 0.00
CEF—-18-35S 204 0 00S 0.109 Q 0.00 O . O @
CEF-18-38 210 0.005 0.t08 Q 0.00
CEF-16-370 210 0.005 0.108 o 0.00
TOTALS 0.045 1.000 0
SF. = .25
[Max. Cone. o ugh |




NAS CECL FIELD OU) 7 MAXIMUM CONTAMINANT CONCENTRATIONS

Location= MNAS Cacil Fisld CU 7 Exiraciion wsll 1 s
Cantaminant= Endrin ¢ A \
distance o) 'ﬁ!f" N LDP
monitoring o recovery 1/dist/ conc(n)
wel{n} wedll 1) 1/dist  sumi{i/dist) X {ugM =cone
CEF-18-325 72 0.014 0.308 24D 0.0a
CEF-16-33D 80 2017 03N 0 0.00 D .
CEF-18-253 204 3.008 t.t109 yo 0.01
CEF-16-281 210 0.008 0.106 R ] 0.01
CEF-18-37D 210 0.008 0.108 e 0.01
TOTALS Q.045 1.000 '}
SF. = 1.25
[Max. Canc, 0.08 u
Location= NAS Cocil Field OU 7 Extracton weil 1
Contaminant=_ 1.1 ~Dichioroethans
distance
monitoring  to recovery 1/dist} cone(n)
well(n) woll () 1/dist  sum(t/dist) X {ug/ =cone
CEF-18-328 72 0.014 0.300 qQ 0.00
CEF-18-33D 80 .07 Q.37 L] .00
CEF-18-358 204 0.008 o108 o 0.00
CEF-18-381 210 0.008 Q.108 ° 0.00
CEF~18-37D 210 0.008 0.108 o 0.00
TOTALS 0.045 1.000 0
§F. = 1.28
[Max. Cone. 0.00 ugA |
Location= NAS Cacii Fleld OU 7 Extraction well 1
Contaminant=_1,1,1 —Trdchlorosthane
distance
monitoring 1o recovery 1/disty cone(n)
wall(n) weil (1) 1/dist  sum{1/dist)y X (ugM =conc
CEF-18-328 12 C.014 0.309 q 0.00
CEF-18-33D 80 Q.7 937 0 0.00 Cg 6
CEF-~18-358 204 2.0058 0100 ] 3.00 l
CEF~-18-38l 210 4.005 a.108 Q .00
CEF-18-37D 210 0.008 0108 o 0.00
TOTALS D.048 1.000 0
SF = 1.28
[Max. Cone. 0.00 ugd |
Lacation= NAS Caci Fisld OU 7 Extrachon well 1
Cantaminant= 1,2 -Dichlorosthene (totai)
distance
monitonng Lo recovery 1/dist/ concih)
wealin})  weil iR} 1/dist  sumii/dist} X (ug/M =cone
CEF-18-328 72 0.014 0.300 [ 0.00
CEF-~18-3aD 80 a.017 .31 s} 0.00 Q ‘1 ’—\
CEF-18-358 204 0.003 o108 o 0.00
CEF-18-38| 210 0.Gan 0,108 ] 0.00
CEF-18-37D 210 0.008 0,108 0 0.00
TOTALS 0.045 1.000 o
SF. = 1.25
[Max. Cone. 0.00 ugA
Location= NAS Cacil Field QU 7 Extracion well 1
Contaminant= Diethylpthalate
distance
monitoring o recovery 1/distf cone(n)
well(n) wall () 1/dist  sum(V/dist) X (ugM =cone
CEF-16~-325 72 0.014 0.309 0 0.00
CEF-18-13D 80 0.017 0,371 0 0.00
CEF~-18-253 204 0.005 g.10% 0 0.00
CEF-18-34l 210 0.005 0.108 +] 0.00
CEF-16-370 210 0.005 0.108 0 0.00 f
TOTALS 0.045 1.000 0
SF = 1.25
[Max. Cone. 0.00 ug/ |

O/aL



NAS CECWL FIELD QU 7 MAXIMUM CONTAMINANT CONCENTHATIONS

Lacation= NAS Cecil Field OU 7 Extraction wall 1
_Contaminant= Phanal
) distance
monitering 19 recovesy 1/dist/ conc(n)
wail{n) waill R 1/dist  sum(i/dist) X fugm =cone
CEF-18-328 72 0.014 0.308 0 Q.00
CEF-16-33D ] 0.017 0.371 Q 0.00 a 7
CEF—10-358 204 0.008 0.100 o 0.00 ’
CEF—-1&8-23al 210 0.0058 0.108 Q 0.00
CEF—-18-—-37D 210 0.005 0104 Q 0.00
TOTALS 0.045 1000 0
S.F. = 1.25
[Max. Cone. 0.00 ugA |
—
[ Qdded

At -

o MC%}//anMhalam 0.03 ﬂj /L
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NAS CECIL FIELD OU 7 MAXIMUM CONTAMINANT CONCENTRATIONS

INSTRUCTIONS:

1. Input distance from monioring wel to recovery weli in feat.

2, Spresdshest calcuiates 1/dielancs.

3. Spreedshest caiculaiss 1/distancs divided by the sum of all 1/diskances.
Total shauld squal 1.0.

4, Input comaminant concantration found in sach wadl,

5, Spreadshest multiplies column O imea column F.

6. Spreadshest toiis column G.

7. Spreadshest multiphes iolai by a satety factor of 1.25

8. Result is maximum comaminant concentration sxpecied at a reatment unit.
Usa this numiber for remidial design purposes.

NOTES:

1. Use this method only if daim obtained during a pumping test of the recovery well
is unaveilable.

2. Modify spreadshest if using mare or less than 5 wels.

Location= NAS Cacil Fieid OU 7 Extraction wed 2
Comaminant=_1,1—0CE

disance
monitoring o recovery 1/dist/ conc(n)
well{n well () 1/chat  sumf(i/dish X {ug/M =conc
CEF-16-271 132 0.008 0.471 Qo 0.00
CEF--16-298 228 0.004 0.273 0 0.00
CEF-16~-31DD 243 0.004 0.258 0 0.00
TOTALS 0.018 1.000 Q
S.F. = 1.25
[Max. Conc. Dugd |
Locathen = NASCchFlddOU?Exncﬁonde
Contami = TCE
monitoring  tor conc{n)
well(n) well () 1/dist_~Sum{l/dist) X {ugM =conc
CEF—16-271 132 0.471 1z 565 ALt Atrchmendl
CEF-186-298 s 0 0.00
CEF-16-31D0 0 0.00
B8
1.25
[Max. Conc 7ugh |
tocation= NAS Cecil Fisid OU 7 Exiraction wel 2
Contarminant=_bis(2 — Ethylhaxyl) pthalate
disance
monitoring  to recovery 1/dist/ conc(n}
well(n) well (f) 1/dist  sum{l/dist) X {ug/) =Cconc
CEF—-16-271 132 0.008 0.471 7 3.30
CEF—-16-29S 228 0.004 0.273 T 1.91
CEF-16-31DD 243 0.004 0.256 5 1.28
TOTALS 0.016 1.00C 6
S.F. = 1.25
[Max. Canc. B ugi |
Location= NAS Cacil Fleld OU 7 Extraction well 2
Contaminant= Pheranthrens
distnce
monitoring o recovery 1/dist/ conc(n)
well{n) wall () 1/dist  sum(i/dist) X {ugM =conc
CEF—16-27 132 0.008 0.471 Q (.00
CEF-16-295 228 0.004 0.273 0 0.00
CEF-16—310DD 243 0.004 0.256 0 0.00
TOTALS 0.018 1.000 0
SF = 1.25




NAS CECIL FIELD OU 7 MAXIMUM CONTAMINANT CONCENTRATIONS

Location= NAS Cacil Fisld CU 7 Extraction well 2
-. Contaminani= Endrin
dismnce
monitoring o recovery 1/dist/ conc(n}
well{n) well (1) 1/diet  sum(i/diety X (ugM =
CEF-16-271 172 0.008 0.471 0.1 0.05
CEF—-16-29S 2. 0.004 0.273 0.4 0.03
CEF-16-31DD 243 0.004 0.258 0.1 0.03
TOTALS 0.016 1.000 a
S.F = 1.25
[Max. Cone. 0.13ugl |
Location= - NAS Cacil Field OU 7 Extraction well 2
Contaminant= 1,1—Dichlorosthans
dislance
monitoring  to recovery 1/dist/ cone(n)
well{n) well (18 {/dist  sumi{i/dis) X _ (ugl)  =conc
CEF-16-271 132 0.008 0.471 0 0.00
CEF-16-295 28 0.004 0273 o 0.00
CEF-16—310D 243 0.004 0.258 4] 0.00
TOTALS 0018 1.000 Q
S.F = 1.25
[Max. Cone. Qugh |
Location= NAS Cacil Fieki OU 7 Extraction weil 2
Contaminart= 1,1,1—Trichioroethans
distanca
moniloring  to recovery 1/dist/ conc(n)
well(n) waidl (ft) 1/dist  sum(i/dist} X {ug/M =
CEF—-16-2T71 132 0,008 0.471 [¥] 0.00
CEF-16—295 prd ) 0.004 0.273 0 0.00
CEF-168-31DD 243 0.004 0.258 0 0.00
TOTALS 0.018 1.000 ]
SF = 1.25
[Max. Cone. gugd |
Location= NAS Cacil Field OU 7 Extraction weli 2
Contaminant= 1,2 —Dichlorosthens (total}
dislance
mandoring to recovery 1/dist/ cons(n)
wall(n) well () 1/dist  sum(i/dist) X (ug/h =conc
CEF—-16-27N 132 0.008 0.471 0 0.00
CEF-16-295 228 0.004 0.273 o 0.00
CEF-16-31DD 243 0.004 0.256 4] 0.00
TOTALS 0.016 1.000 o
S.F. = 1.25
[Max. Cone. Dugh |
Location= NAS Cacil Fiekd OU 7 Extraction well 2
Contarminant=_Disthyipthalate
disance
monitoring  to recovery 1/diat/ conc(n)
weil{n} well {ft) 1/dist  sum(i/dist) X {ugM =Gone
CEF-16-2T7I 132 0.008 0.471 0 0.00
CEF-16-295 228 0.004 0.273 Q Q.00
CEF-16—310D 243 0.004 0.258 o} 0.00
TOTALS 0.018 1.000 4]
SF = 1.25

[Max. Conc. Dug/ |




NAS CECIL FIELD QU 7 MAXIMUM CONTAMINANT CONCENTRATIONS

Location= NAS Cacii Fleld OLI 7 Exiraction well 2
Contaminant= Phenol

distance
monitoring o recovery 1/dist/ conc(n)
weli{n) well (1) Vdwt  sum{l/dis X (ugh =

CEF-16-271 132 nos 0.471 0 Q.00
CEF-16—295 228 L.004 0.273 Q 0.00
CEF-16-31DD 243 0.004 0.256 4] 0.00
TOTALS o0.018 1.000 0

S.F. = 1.25




NAS CECIL FIELD QU 7 MAXIMUM CONTAMIMNANT CONCENTRATIONS

INSTRUCTIONS:

1. input distance from monitoring well ta recovery well in fest.

2. Spreedahest caiculates 1/distancs.

2. Spxeedshest caiculates 1/disiance divided by the sum of all 1/distancss.
Tatal should squal 1.0.

4. Input cormmminant conceniration found in each wel.

5. Spreadshest multipies column D tmes column F.

5. Spreadshest totals column G.

7. Spreadshest muitipiles toial by a safety factor of 1.25

B. Result is maximum contaminant concentration sxpectsd at a reatment unit.
Use this number for remidial design purposes.

NOTES:

1, Usa this mathod only # dats obtained during a pumping test of the recovery well
is unaveilable.

2. Modify spreadsheet if Leing more or {ees than 5 wells.

Location= NAS Cecil Fleid OU 7 Extraction weil 3
Contaminani= 1,1-DCE
chstance
monitoring  to recovery 1/dimt/ conc(n)
weil(n) wedl (1) 1/det  sum(1/dist) X {ugT} =
CEF-16—-7S 5 0.020 0.155 L] 0.00
CEF-16-103 45 0.022 0.176 590 103.71
CEF-16-121 15 0.087 0.527 o] 0.00
CEF—-16-13S 255 0.004 0.031 v} 0.00
CEF-16—155 185 0.006 0.048 0 0.00
CEF—16-183 128 0.008 0.083 8] 0.00
TOTALS 0.126 1.000 103.71
SF = 1.25
[Max. Cone. 130 ugdl |
% NAS Cecil Field OU 7 Extraction well :/
Contam = TCE
dismnce
monitting\m-y 1 conc(n}
weil(n) 1/dist (1/cis) X (ug) =conc
CEF-16-75 0. 01585 500 7155 v
CEF-16-10S 45 : 0.176 0 1oz g At ch vmawt C-
CEF-16-121 Q0.527 o] 0.00
CEF-16-138 4] D.00
CEF-16—-15S v} 0.00
CEF-16—-193 0 0.00
177.75
.F. 1.25
[Max. Conc 222 ugA |
Location= NAS Cacil Feld OU 7 Exrraction well 3
Contaminant=_bis(2 - Ethy! hexyl) pthalate
disance
monitoring 1o recovery 1/dist/ conc(n)
well{n) well {10 t/diet  sumf{i/dist) X {ugh =cone
CEF~-16-75 51 0.020 0.155 0.5 0.08
CEF-16—108 43 0.0 0.176 2 0.35
CEF-16—-12I 15 0.087 0.527 3 1.58
CEF-16-138 255 0.004 0.021 o 0.00
CEF~16-153 165 0.008 0.048 0 0.00
CEF—16—-193 126 0.008 0.063 2 0.13
TOTALS 0.128 1.000 214
SF. = 1.25
[Max. Conc 3ugd |




NAS CECIL FIELD OU 7 MAXIMUM CONTAMINANT CONCENTRATIONS

Location= NAS Cacil Field OU 7 Extraction weil 3
Contaminart= Pheranthrens
dismnce
monitoring 1o recovery 1/disy/ conc(n)
well{n) well (1) 1/dist  sum(i/dis) X {ug/ =conc
CEF-16-75 51 0.020 0.155 0 0.00
CEF~-16-108 45 0.022 2.178 ] 0.00
CEF-16-12t 15 0.087 0.527 o 0.00
CEF-16—-138 255 0.004 0.031 0 0.00
CEF-16-158 165 0.008 0.048 0 0.00
CEF-~16-193 128 D.008 0.083 3 .19
TOTALS o.128 1.000G o.19
S.F, = 1.25
[Mex. Cone. 0.24 ug/ |
Location= NAS Cecil Fisid OU 7 Extraction well 3
Contaminart= Endrin
distance
monitoring o recovery 1/dist/ conc(n)
well{n) well {f) 1/dist  sum{t/dist) X {ug/h =conc
CEF-16-75 51 0.020 0.155 Q.1 Q.02
CEF-16-108 45 0.022 0176 0.1 0.02
CEF-16~121 15 0.067 0.527 0.1 0.05
CEF-16—138 258 0.004 0.031 01 0.00
CEF-16—158 165 0.006 0.048 0.1 Q.00
CEF-16-198 128 0.008 0.063 .01 0.00
TOTALS 0.128 1.000 0.09
S.F. = 1.25
[Max. Conc 0.12 ugh
Location = NAB Cacil Fieid OU 7 Extraction well 3
Confaminant= 1,1 -Dichiorosthans
dislance
monitoring o recovery 1/diet/ conc{n)
wall(n) waell {1 1/dist  sum{t/dist) X wh =
CEF-16-73 51 0.020 0.155 0 0.00
CEF-16-10S 45 0.022 0.176 . "] 0.00
CEF-16—121 15 0.067 0.527 0 0.00
CEF-16-138 255 0.004 0.031 Q .00
CEF-16-155 1685 0.008 Q.048 0 0.00
CEF-16-18§% 1268 0.008 0.063 0 0.00
TOTALS 0.126 1.000 0.00
SF. = 1.25
[Max. Conc. Ougd |
Location= NAS Cacil Fleid OU 7 Extraction well 3
Contaminant=_1,1,1-Trichiorosthane
distance
monitoring  tor 1/dist/ cone(n)
well(n) wedl {I) 1/dist  sum(i/dist) X (ug =
CEF-16-7S 51 0.020 a.155 Q 0.00
CEF-16-108 45 0.0 ¢.176 3000 527.35
CEF-16-12I 15 0.087 0.527 0 0.00
CEF-16~-13S 255 0.004 0.031 0 0.00
CEF-16—158 165 0.008 Q.048 0 0.00
CEF-16-1588 128 0.008 0.063 o 0,00
TOTALS Q.128 1.000 527.3&6
S.F. = 1.25
[Max. Cone. 655 ugA }




MAS CECIL FIELD QU 7 MAXIMUM CONTAMINANT CONCENTRATIONS

Location= NAS Cacil Fiedd OU 7 Extraction well 3
Contaminant= 1,2—Dichlorosthens (total}

distance
monitoring o recovery 1/dist/ conc(n)
well(n} well {f) 1/dist  sum(i/dist) X {ug) =CONG
CEF—16-75 51 0.020 0.155 270 41,88
CEF-16-10S 45 0.022 0.176 12450 2188.55
CEF-16-12l 15 0.067 0.527 o} 0.00
CEF-16-138 255 0.004 0.031 Q 0.00
CEF-16-1565 165 0.008 0.048 0 0.00
CEF-16—19S 128 0.008 0.063 0 0.00
TOTALS 0.126 1.000 2220.43
SF. = 1.25
[Max. Cone. 2788 ugh |
Location= NAS Cecil Fleid QU 7 Extraction well 3
Comtaminani= Diethylpthalate
dislance
monitaring o recovery 1/dist/ conc{n)
well{n} well {ft) {/dist sum{i/dist) X (ugl) =conc
CEF-16-78 51 0.020 0.155 o] 0.00
CEF-16-105 45 .022 0.176 o 0.00
CEF-18-~-121 15 0.067 0.527 0 D.00
CEF-16—133 255 0.004 0,031 0.5 0.02
CEF-16—-158 165 Q2.0068 0,043 0.9 0.04
CEF-16-158S 126 0.008 0.063 o Q.00
TOTALS o126 1.000 0.08
S.F, = 1.25
[Max. Canc 0.07 ugA |
Location = NAS Cacil Fleld OU 7 Exiraction weill 3
Contaminant= Phenol
distance
monitoring 10 recovery 1/dist/ conc(n)
wael(n} well (ft) 1/dwt sum{i/dist) X (ugM =conc
CEF—16-7S 51 0.020 0.155 [+) 0.00
CEF-16~10S 45 n.022 0.176 1] 0.00
CEF-16-121 15 0.087 0.527 0 0.00
CEF-16—-135 255 0.004 0.031 Q 0.00
CEF-16-155 165 0.008 Q.048 1 0.05
CEF-16—-19S8 126 0.008 0.063 0 0.00
TOTALS 0.126 1.000 0.08
S.F. = 1.25

[Max. Cone. 0.08 ug/l |

o



NAS CECIL FIELD OU 7 MAXIMUM CONTAMINANT CONCENTRATIONS

INSTRUCTIONS:
1. Input distance from montcring well to recovery weil in feat.
2. Spreedshest caiculates 1/disiancs.

3. Spresdsheet caicuiates 1/distance divided by the sum cf all 1/distances.

Total should equad 1.0,
4, Input contaminant concerration found in sach well,
5. Spreadshest muitiplies column O times column F,
6. Spreadehest totals column G.
7. Spreadshest multiplies iotal by a safety factor of 1,25

8. Rasult is maximum comaminant concentration sxpected at a reatment unit.

tJsa this numbaer for remidial design purposss.
NQTES:

1. Use this method only if dats cbtained during a pumping test of the recovery weill

ls unaveilable.
2. Modity spreadshest if using more or less than 5 wells.

Location= NAS Cacil Fiskd QU 7 Extraction weil 4
Contaminant= 1,1 -DCE
distnce
monitoring  to recovery 1/dist/ conc(n)
well(n) well (fY) 1/diet  sum(l/disty X {ugM =CONC
CEF—-16-173 213 0.005 0.308 8] 0.00
CEF-16-218 192 0.005 0.2342 0 0.00
CEF-16-221 188 0.005 0.349 0 0.00
TOTALS 0.015 1.000 o]
SF. = 1,25
[Max. Canc. Ougl |
tion= NAS Cecil Field ClUJ 7 Extraction well 4
wcart= TCE -
disimnce
monitoring recovery 1/cist/ conc(n)
wel(n) w 1/det  su ist) X ug/m =conc
CEF-16-175 ) 0.308 5 oo 42t Adeduvend &
CEF-16-218 . 0.342 0 0.00
CEF-16-221 0.349 15 524
1,000 5
SF. = 1.25
Max. Cone. 7 ugh |
\
Location= MNAS Cacil Field OU 7 Exiraction wel 4
Contaminani=_bis{2 —Ethy! hexy) pthalats
distance
monitoring o recovery 1/clist/ conc(n)
well(n) well (1) t/dist  sum(l/dist) X (ua/M =
CEF-16-178 213 0.005 0.308 1] 0.00
CEF-16-218 152 0.005 0.342 0 0.00
CEF-16-22| 188 0.005 0.349 9 3.14
TOTALS 0.018 1.000 3
S.F = 1.25 :
[Max. Cone. 4ugd |
Loeation= NAS Cacil Fisld OU 7 Exiraction well 4
Contaminant= Pheranthrens
dismnce
monitaring  to recovery 1 /distf conc(n)
well(n) well (1) 1/dist  sumii/dist) X (ug/Mn =cong
CEF-16-173 213 0.005 0.308 0 0.00
CEF-16~2153 192 0.005 0.342 0 0.00
CEF-16-22 188 0.005 0.349 0 ©.00
TOTALS 0.015 1.000 o}
S.F. = 1.28
[Max. Cone. ougl |




MNAS CECIL FIELD CU 7 MAXIMUM CONTAMINANT CONCENTRATIONS

Location= NAS Cecil Field QU 7 Extraction well 4
Contaminant=_Endrin
dismnce
monitring  to Tecovery 1/dist/ cone(n)
well(n) well (1) 1/dist  sum(i/dist) X {ugl) =conc
CEF-16—178 213 0.005 0.308 0.1 0.03
CEF-16-21S 1692 0.005 0.342 0.1 0.03
CEF-16-—221 188 0.005 0.349 0.1 0.03
TOTALS 0.015 1.000 0
S.F. = 1.25
[Max, Conc 0.13ugh |
Location= NAS Cacil Field OU 7 Exfraction weill 4
Contaminant=_1,1—Dichlorosthans
distance
monitoring  to recovery 1/dist/ cone(n)
wall(n) woll (1Y) 1/dist  sum{1/disty X (ugh =conc
CEF-16—-17S 213 0.005 0.308 Q 0.00
CEF-16-215 192 0.005 0.342 o] 0.00
CEF-16-221 188 0.005 0.349 0 0.00
TOTALS 6.015 1.000 0
SF. = 1.25
{Max_ Conc. Ough |
Location= NAS Cecil Fisld OU 7 Extraction weil 4
Contaminant=_1,1,1—Trichkxosthane
disiance
monitoring to recovery 1/dist/ conc(n)
wall{n) well (1Y) 1/dst  sum(i/dist) X (ugh =conc
CEF-16-178 213 0.005 0.308 0 0.00
CEF-16~-215 192 0.005 0.342 0 0.00
CEF-16-221 188 0.005 0.349 0 0.00
TOTALS 0.015 1.000 0
SF = 1.25
(Max. Conc, Ougd |
Location= NAS Cecil Fisid QU 7 Extraction weil 4
Cortaminant= 1,2—Dichloroethens (total)
dishance
monitoring 1o recovery 1 /disy} cone(n)
weli(n) well (1t) 1/dist  sum(i/dist) X {ug/l =conc
CEF-16—-175 213 0.005 0.308 0 Q.00
CEF-16-215 192 0.005 0.342 Q .00
CEF-16-221 158 0.005 0.349 0 0.00
TOTALS 0.015 1.000 1]
SF = 1.25
[Max. Conc. Dugl |
Location= NAS Cacil Fisid OU 7 Extraction well 4
Contaminant=_Diethyipthalate
disance
monitoring  to recovery 1/dist/ conc(n}
well(n) well (1) 1/dist  sum({i/dis) X (ug/M =conc
CEF-16—-17S 213 0.00% 0.308 1 0.
CEF-16-213 192 0.005 0.342 1 034
CEF-16-221 188 0.005 0.349 10 3.49
TOTALS 0.015 1.000 4
SF. = 1.25
[Max. Cone. 5ug/ |




MNAS CECIL FIELD QU 7 MAXIMUM CONTAMINANT CONCENTRATIONS

Location= NAS Cacil Field QU 7 Extraction wel 4
Confaminant= Phenol

disiance
monitoring  to recovery 1/dist/ conc(n}
well{n) well (1) i/dist_ sum(i/dis) X (ugl =conc

CEF—-16—-178 213 0.005 0.308 1 0.31
CEF-16-2185 2 0.005 0.342 0.9 0.31
CEF-16-221 88 0.005 0.349 10 3.48
TOTALS 0.015 1.000 4

S.F, = 1.25

[ Max. Cone. 5ugh |
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NAS CECL FIELD QU 7

INSTRUCTIONS:

1. Input distance from maniorning well to recovery well in feet.

2. Spreadshest calculaies 1/distance.

3. Spreedshest caiculates 1/distance divided by the sum of all 1/distancas.
Totai shouid squal 1.0,

4. Input contamnant concentration found in aach weil.

5. Spreadsheet multipies column D times column F.

8. Spreadshest totais column G.

7. Spreadshest muliphes lotal by a safety factor of 1.25

5. Result is maximum contaminant concentration expected at a traatment unit.
Use this number for renudial design purposes.

NOTES:

1. Usa this method only if daia obtained during & pumping test of the recovery wall
in unavailable.

2. Modify spreadshesl if using more of lese than 5 walla.

IMUM CONTAMINANT CONCENTRATIONS

ol 0 as ND%M

Bariym
jrom
Magie! lura

Mg aneee
Nt‘cpbf

So J [u b~
Location= NAS Cacil Fiald OU 7 Extracton wal 1
Conmaminant= Alurminum
dimbare
monitaring o recovery 1/dist/ cone(n)
well(n} well (1) 1/dist  sum{l/dist) X (ug/ —
CEF-16-2325 72 0.014 0.30% 292 g0.18
CEF-18-330 80 0.017 ¢.a7 23s 34.78
CEF-18-235S 204 0.005 0.109 a04 33.13
CEF-16-38l 210 0.005 0.108 154 1630
CEF-18-37D 210 0.005 0.108 age a.42
TOTALS Q045 1.000Q 131
5.F. = 1.25
[Max. Cone. 228 ugh |
Location= NAS Cacil Flald OU 7 Extraction waell 1
Contammant= Antimony
distance
monnering Lo recovery 1/dist/ conc{n)
wall(n) wall {ft) 1/dist  sum(i/dist) X (ug® =gone
CEF-18-328 T2 0.014 0.309 2 0.82
CEF-18-330D 80 0.017 03714 2 0.74
CEF-16-33S5 204 0.005 0109 2 0.22
CEF-198-38i 210 0.005 0.108 2 .21
CEF-18-370 210 0.003 0.1G8 2 021
TOTALS 0.045 1.000 2
SF = 1.25
[Max. Conc. Jugh |
Location= MNAS Cacil Field CU 7 Extracton wall 1
Contaminant= Arsenic
distance
monitoring  to racovery 1/distf cane{n}
wail{n) weil {ft) 1/dist  sum{l/dist) X (ugM =conc
CEF-16-323 T2 0014 ¢.309 3 0.9
CEF-18-33D 80 0.017 0.3M1 43 1.59
CEF—-18-358 204 0.005 0.109 33 0.29
CEF-16-381 210 0.005 0108 4.5 0.48
CEF-16-3T7D 210 Q.005 0.100 3 0.32
TOTALS 0.045 1.000 4
SF.= 1.25
[Max. Cone 5 ug/l
Location= NAS Cacil Fiald OU 7 Extraction well 1
Contaminant= Barium
distance
montorng o recovery 1/dist/ cane(n)
wall(n} wall () 1/dist  sum(1/dist) X {ug/ =cone
CEF-18-328 72 Q014 0.308 19.5 B8.02
CEF-18-33D 80 2.017 0.3 324 12,00 ’ 5 Q /Q
CEF—16-355 204 0.005 0109 18 1.74 (Q . M
CEF-18-386! 210 0005 Q.108 11.8 1.25
CEF-18-37D 210 0.005 g.108 LLR 172
TOTALS 0.045 1.000 25
5.F. = 1.258
[Max. Conc 31 ug/l |




Location=
Contaminant=

monitoring
weli(n)
CEF~18-32S
CEF-10-33D
CEF-18-38%
CEF—18-38l
CEF-16-37D

Locabhon=
Contarmunanta

monitonng
wall(n)
CEF-18-328
CEF-18-33D
CEF-18-155
CEF=-1a-34i
CEF=-18=-37D

Location=
Contaminant =

monitonng
well{n)
CEF-16-328
CEF-18-330
CEF~-18-353
CEF-1a-3al
CEF-18-37D

Locabon=
Contaminant =

mantonng
wwil(n)
CEF-16-325
CEF-16-33D
CEF-16-133
CEF-18-238)
CEF-18-37D

.ocation=
Contamnam=

montonng
well{n}
CEF-18-328
CEF-18~310
CEF-18~35S
CEF-18-38l
CEF-16-370

NAS CECL FIELD OU 7 MAXIMUM CONTAMINANT CONCENTRATIONS

NAS Caecli Fieid QU 7 Extraction wall 1

Berylium
distance
1o recovery 1/dist/ cone(n)
welt () 1/dist  sum{i/dist) X {ur My =cOone
T2 0.014 0.309 1 0.31
0] 0.017 0.374 1 Q.37
204 0.005 G100 1 0.1
210 0.005 Q.108 1 o
210 0.005 0106 1 0.1
TOTALS 0.045 1.000 1
SF. = 1.25
(Max. Cone 1 ugd |
NAS Cecil Field OU 7 Extraction wall 1
Cadmium
distance
to recovery 1/dist/ concin)
well (ft) t/dist  sum(li/dist) X (ugM) =pone
72 0014 0.309 1 0.31
ac 0.017 0.7 1 0.a7
204 0.005 a.108 1 0.1
210 0.005 0.108 1 0.1
210 0 005 o108 1 0.11
TOTALS 0.045 1000 1
S.F. = 125
[Max. Conc 1 ugt |
NAS Cacil Fisld OU 7 Extracton well 1
Caleium
distance
to moovery 1/disty conein)
well (ft) 1/dist  sum(i/dist) X (ugM =conc
72 014 0.309 1400 43228
a0 co17 Q.37 55400 20527.04
204 D.00% Q108 2530 2751
210 0.008 0.108 470 50.71
210 0.005 2.108 54300 ST48.42
TOTALS 0.045 1.000 27034
SF = 1.25
[Max, Conc. 33703 ugd |
NAS Cacil Field OU 7 Extrachon wall 1
Chromium
distance
{o recovery 1/dist/ conc(n)
well () 1/dist  sum(1/dist) X (ugM =canc
72 0.014 0.309 2 o.82
80 0.017 Q.37 2 0.74
204 0.005 0108 2 0.22
210 0.005 0.108 2 021
210 0.005 0.108 2 0.21
TOTALS 0.045 1.000 2
S.F. = 1.25
{Max, Cone. 3 upA |
NAS Cacil Fiald OU 7 Extraction well 1
Cobak
distance
to recovery 1/disty cone(n)
well () 1/dist  sum{i/dist) X (ugM =ponc
72 0.014 0.309 2 0.82
8o 0.017 0.371 2 0.74
204 0.005 0108 2 0.22
21¢ 0.005 0.108 2 0.21
210 0.005 0.108 2 0.21
TOTALS 0.045 1.000 2
SF.= 1.25
iMax. Conc. 3ug |




NAS CECL FIELD OU 7 MAXIMUM CONTAMINANT CONCENTRATIONS

| ocation = NAS Cacil Freld OU T Extracson well 1
Conmtmminant= Coppef
distance
monitoring  to recovery 1/dintf eanc(n)
well(n) woll (R) 1/dist  3um(i/dist) X (ua/M =cone
CEF-106-328 72 0014 0.309 2.1 0,685
CEF-10-33D &0 a.0T 0.371 38 1.41
CEF-18-355 204 0.00S 0.100 2 0.22
CEF-16-38 210 0.005 0.108 2 0.21
CEF-16-37D 210 0.005 0,108 2 0.21
TOTALS 0.045 1.000 3
SF = 1.25
[Max. Cane 3upA |
Location= NAS Cacil Fiald OU 7 Extraction well 1
Contaminant= Cyanide
digtance
monitaring Lo recovery 1/dist/ concin)
wall(n) well (ft) 1/dist  sum(i/dist) X (ug/h = cane
CEF-18-328 72 0.014 0.308 10 1.09
CEF-10-33D ] 0.017 0.371 10 a7
CEF-18-355 204 0.005 Q.109 10 1.09
CEF-16-3sl 210 Q0 005 0.108 10 1.08
CEF-18-37D 210 0.0056 0.108 10 1.08
TOTALS 0.045 1,000 10
S.F. = 1.25
[Max. Cone. 13 ugl |
Location= NAS Cacil Field QU 7 Extraction well 1
Contaminants Iron
cistance
monitoring  to recovery 1/dint/ cone(n)
wall(n) wail (1) 1/dist  sum{l/dist} X {ug =gcone .
CEF-16-330 8o 0017 0.538 435 23l.18
CEF-18-355 204 0.005 0.158 2460  387.34 Q\ ‘ g 7 1y / L
CEF-168-38] 210 0.005 0.153 2510 38441 t -
CEF-18-370 210 0.005 0183 2090 45,79
TOTALS 0.031 1.600 1051
S5F. = 1.25
[Max. Cone. 1314 ugh |
Location= MNAS Cecil Field OU 7 Extraction well 1
Conaminant= Lead
distance
mongoring  to recovery 1/disly cone(n)
wadl (n) wel () 1/dist  sum(i/dist) X (ugl 2 Cone
CEF-16-325 72 0.014 0.308 1 on
CEF-18-33D a0 a.07 n0.arm 1 0.37
CEF-16-358 204 3.005 0.108 1 0.1
CEF—18-381 210 0.005 0108 1 a1
CEF-18-37D 210 0.005 0.108 1 0.1
TOTALS 0.045 1.000 1
SF. = 1.25
[Max. Cone. 1 ugh
Location= NAS Cacil Fieid QU 7 Extracton weli 1
Contaminant= Magnesium
distance
monitoring 10 recovery 1/dist/ eanc(n)
wallin) waell () 1/dist  sumi(i/dist) X {ugM =sonc
CEF-18-2323 T2 0014 0.J09 300 5.1
CEF~186-33D 80 0.017 0.3M 27200 10078.28 k
CEF-18-258 204 0.005 0.108 Eal 77.48 /U
CEF-18-38 210 00035 0.108 480 50.81
CEF-18-37D 210 0005 Q198 28200 2773.64
TOTALS 0.045 1,000 13078
SF. = 1.25
[Max. Cone. 18345 ug/l




NAS CECL FIELD QU 7 MAXIMUM CONTAMINANT CONCENTRATIONS

Location= NAS Cacil Fisld QU 7 Extracton wail 1
Contamunant=_ Manganese
distance
monitoring o recovery 1/distf cane(n)
wailin) well () 1/dist  sum(i/dist) X {ug) =cone
CEF-16-33D - [T:] 0.017 0.538 58.4 30.45
CEF-18-358 204 0.003 0.158 140 22.07
CEF-14-24il 210 0.005 0.153 218 3
CEF-18-370 210 0.005 0.153 455 5.97
TOTALS 0.031 1.000 a3
SF, = 1.25
[Max. Cone. 78 ugd |
Location= NAS CecH Field CU 7 Extrachon weil 1
Contaminant= Mercury
distance
monitoring  to recovery 1/dint/ eone(n)
wel{n} well () 1/dist  sum{i/dist) X {ug/) =cone
CEF-18-32% 72 0.014 0.306 1 o.M
CEF-18~33D 60 0.017 0.371 0.2 0.07
CEF-18-333 204 0.005 0.108 0.2 Q.02
CEF-16-38i 210 0.005 a.108 n.2 Q.02
CEF-18~-37D 210 0.005 0.108 0.2 0.02
TOTALS 0.045 1.000 /]
S.F. = 1.25
[Max. Canc T ugd |
Location= NAS Cacil Field OU 7 Extrachon weil 1
Contammant=_Nickel
distance
manitoring  to recovery 1/dist/ concin)

Nin) well (1) 1/dist  aum(i/dist] X ugM =cone
CEF-14-32S 72 0.014 0.309 .0 0.00
GEF-18-33D 80 .07 0.371 r) 0.00
CEF-14-358 204 0.005 0.100 o 0.00
CEF=-16-381 210 0.005 0.100 +] 0.00
CEF-18-37D 210 0.00% 0.108 0 0.00

TOTALS 0.045 1.000 o
SF. = 1.25
[Max. Conc, Ough |
Loecation= NAS Cacil Field QU 7 Extraction well 1
Contamunant= Potassium
distance
monitonng o recovery 1/dist} eane(n)
wel{n) well () 1/dist _ sum{t/dist) X ugh  =conc
CEF-18-328 72 0.014 0.309 858 285.23
CEF-18-33D ea 0.017 0.371 31 30791
CEF-18~388 204 0.005 0.100 280 28.03
CEF-18-238l 210 0.005 3.108 173 1541
CEF-10-37D 210 Q.005 0.108 %30 8941
TOTALS 0.045 1.000 719
SF. = 1.25
Max. Cone. 8909 ugd |
Location= MAS Cecil Fisid OU 7 Extraction wal 1
Conitaminant= Seleniym
distance
manitoring  to recovery 1/dist} cone(n)
well{n) well () 1/dist  sum{i/dist) X _{ugM} =ogne
CEF-18-323 7e 0.014 0.309 4 1.24
CEF-18-330D &0 0.017 0371 4 1.48
CEF~-18~-358 204 0.005 Q.10¢ 4 0.44
CEF-18-38| 210 0.005 Q.108 4 0.42
CEF-18=37D 210 0.005 0,108 4 0.42
TOTALS 0.045 1.000 4
S5F = 1.25
[Max. Canc. 5ugd |

%}W



NAS CECL FIELD QU 7 MAXIMUM CONTAMINANT CONCENTRATIONS

Location= NAS Caecil Field QU 7 Extraction wail 1
Cantaminant= _ Silver
distanos
monitoring  to recovery 1/det/ conc(n)
wadl{n) wall () 1/dist  sum{i/dist) X {ug/n =coneg
C F-18-2328 72 0.014 0.308 1 531
Ci.F—16-330 80 0017 ¢.ar 1 0.37
CEF-16-355 204 0.0038 0.109 ] 0.1
CEF—-14-38i 210 0005 0.108 1 an
CEF-18-370 210 0.005 0.108 1 0.1
TOTALS 0.045 1.000 1
SF = 1.25
[Max. Cone. 1ugh |
|.ocation= NAS Cec Field OU 7 Extraction well 1
Contaminant=_Sodium
dutance
monitoring  to recovery 1/dist/ cona(n)
welin) wall () 1/dit  sum{i/dist) X (ugM = conc
CEF-186-32S 72 0.014 0.309 7030 2170.85
CEF-18-33D a0 a7 0.371 8020 2071.60
CEF-18-358 204 0.005 0.108 14800 1591.07
CEF-18-2al 210 0.005 0.108 5570 586.88
CEF-18-37D 210 0.005 Q108 8820 912.55
TOTALS 0.045 1.000 8228
S.F. = 125
[Max. Cone. 10294 ugh |
Location= MNAS Cecil Fisld OU 7 Extrachon well 1
Contaminant= Thallium
distance
monitoring  to recovery 1{dlet/ cone(n}
wall{n) weil () tidist  sum(ifdist) X {ugM =conc
CEF-16-323 72 0.014 0.300 L] 1.85
CEF-18-33D a0 0.017 0.371 a8 2.22
CEF~18-358 204 0.005 0108 ] 0.85
CEF-18-230l 214 0.005 0.106 -] 0.84
CEF-18-37D 210 0.005 0106 L] 0.84
TOTALS Q045 1.000 )
S5F. = 1.28
[Max. Cone. ugh |
Location= MAS Cacl Field QU 7 Extraction well 1
Contarunant= Yanadium
distance
monitoning 1o recovery 1/dist conein)
wall(n) well (R} 1/dist  sum()/dist) X (ugM =gone
CEF-18-328 72 0.014 0.309 15 1.08
CEF=-18-330 80 2.017 0.371 1 037
CEF-18~-3538 204 0.005 0.1009 18 017
CEF-18~-381 210 0.005 0.108 1 o1
CEF-18-37D 210 0.005 0.108 1 0.11
TOTALS 0.0453 1.000 2
SF. = 1.25
[Max. Cone. 2 ugd
Locatian= NAS Cacil Fisld OU 7 Extraction weil 1
Contaminant= Zne
distance
monitonng Lo recovery 1/dist/ cone(n)
wal(n} well (1t} 1/dist  sum(i/dist) X {ugm =cone
CEF-18-323 72 0.014 0.308 255 7.47
CEF-18-310 80 ooy 0.371 80.5 3318
CEF-18-358 204 0.005 0108 LX-} o.r2
CEF-18-38! 210 0.005 a.108 118 1.23
CEF-18-37D 10 0.005 0.108 8.4 0.83
TOTALS 0.045 1.000 44
SF. = 1.25
{Max. Cone. 55 ugd |
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NAS CECIL FIELD O 7 MAXIMUM CONTAMINANT CONCENTRATIONS

INSTRUCTIONS:
1. Input dismnce from monitoring well to recovery weil in feet.
2. Spresdahest calcuintes 1/distance.

W

3. Spresdshest calcuiates 1/distance divided by the sum cf all 1/distances.

Total should squal 1.0.
4. Input conaminant concentration found in sach well,
5, Sprea heet muitiplies column D times column F.
6. Spreac sheet tomis column G.
7. Spreadshest multipiies tol by a safety factor of 1,25

a, Ruuﬂhnmdmtmconhmmmncmnﬁonoxpochdanvnmntunit

Uss this number for remidial design purposes.,
NOTES;

1. Usa this method only if data obtained duingapumpingtastoﬂhu-covuy well

in unaveilable.
2. Mcclify spreadshest it using more or less than 5 wells.

Location= NAS Cacil Field OU 7 Extraction wall 2
Contaminant=Aluminum

distance
monitoring  to recovery 1/diat/ cone(n)
well(n) wadl (ft) tidist  sum{i/dist) X {ugM =conc
CEF-16-27F 132 0.008 0.471 184 B6.70
CEF-16-298 228 0.004 0.273 610 166.41
CEF-16-31DD 243 0.004 0.256 199 50.94
TOTALS 0.016 1.200 304
SF. = 1.25
{Max, Conc 380 ugA |
Location= NAS Cacil Fieid OU 7 Extraction weil 2
Contaminant=_Antmony
distance
monitoring 1o recovery 1/dist/ cone(n)
wedl(n) well (ft) tidist  sum(i/disty X {ugM =cone
CEF-16-27] 132 Q.008 0.471 2.2 1.04
CEF-16-235 28 0.004 0.273 2 0.55
CEF-16-31DD 243 0.004 0.258 2 0.51
TOTALS 0.016 1.000 2
S.F. = 1.25
[Max. Cone Jugh
Location = NAS Cacil Field OU 7 Extraction well 2
Contaminant= Arsenic
detnce
monitoring  to recovery 1/dist/ conc(n)
well{n) wall (ft) lidist _ sum{l/dist) X (ugM  =conc
CEF-16-271 132 0.008 0.471 47 221
CEF-16-293 228 0.004 0.273 3 1§.7
CEF-16-31DD 243 0.004 0.256 3 077
TOTALS a.018 1.000 4
SF. = 1.25
[Max. Gonc. Sug |
Location= NAS Cecil Fisid OU 7 Extraction wail 2
Comaminant=_Barium
distance
monitaring  to recovery 1/dist/ cone(n)
waell(n) well (1) 1/dist  sum{i/dist) X {ugM =Lonc
CEF-16-271 132 Q.008 0.471 6.5 3.08
CEF-16-288 228 0.004 0.273 47 1.28
CEF-16-31DD 243 0.004 0.256 41.8 10.70
TOTALS 0.016 1.000 15
SF. = 1.25
[Max. Cone 18 ugfl |

0 ot ND 60!"

gQriuN\
I-J'"cm

MG ST
W}l\ﬂaﬂﬁﬁd
Wickel

Jo d i



MAS CECIL FIELD QU 7 MAXIMUM CONTAMINANT CONCENTRATIONS

Lbcation= NAS Cecil Field GU 7 Extraction weli 2
Contaminant=_Berylium
distance
monikoring  to recovery 1/dist/ canc(n)
well(n) well (ft) 1/dist sumn(1/dist) X {ugh =Cone
CEF-16-271 132 0.0C8 0.471 1 0.47
CEF—-16-295 228 0.004 0.273 1 0.27
CEF-18—-3100 243 0.004 0.256 i 0.26
TOTALS 0.018 1.000 1
SF = 1.25
[Max, Conc. 1ugh |
Location= NAS Cecil Field OU 7 Extraction well 2
Contaminant=_Cadmium
distance
montoring 1o recovery 1/dist/ conc{n)
well{n) wel () 1/dist  sum(t/dist) X {ug/M =
CEF-16-271 132 0.008 0.471 1 0.47
CEF-16-29S 228 0.004 0273 1 0.27
CEF-16-310D 243 0.004 0.256 1 0.26
TOTALS 0.016 1.000 1
SF = 1.25
[Max. Conc. 1ugd |
Location = NAS Cacil Field OU 7 Extraction well 2
Contaminant=_Calcium
distance
monitonng o recovery 1/dist/ cone(n)
wedl{n} well (1) 1/dist  sum(1/dist) X {ugf) =conc
CEF-16-271 132 0.008 0.471 1050 494,78
CEF-16-288 228 0.004 0.273 557 151.96
CEF-16-31DD 243 0.004 0.256 63200 16177.34
TOTALS 0.016 1.000 16824
SF = 1.25
[Max, Corc. 21030 ught |
Location= NAS Cacil Fisld OU 7 Extracton well 2
Contaminant= Chromium
distance
monitoring  to recovery 1/dist/ conc(n)
well(n) waedl (1) 1/dist  sum(ijdist) X {ug/) =conc
CEF-16-271 132 0.008 0.471 2 0.54
CEF~16-295 228 0.004 0.273 241 0.57
CEF-16-31DD 243 0.004 0.258 9.5 2.51
TOTALS 0.016 1.000 4
SF = 1.25
[ Max, Conc. 5 ugd |
Location= NAS Cacil Field CU 7 Extraction well 2
Contaminant=_Cobalt
dismnce
monitoring 1o recovery 1/dist/ concin)
well{n} well () 1/dist  sum{i/dist) X {ug/M =conc
CEF-16-27I 132 0.008 0.471 2 0.94
CEF-16-288 228 0.004 0.273 2 0.55
CEF-16-31DD 243 0.004 0.256 2 a.51
TOTALS 0.016 1.000 2
5.F. = 1.25
[Max. Conc. 3 ug/l




NAS CECIL FIELD QU 7 MAXIMUM CONTAMINANT CONCENTRATIONS

Location= NAS Cacil Fleid OU 7 Extraction well 2
Contamimani=  Copper
distance
monitoring 1o recovery 1/distf conc(n)
wellin) well (1t) l/dist  sumii/di.n X {ug/M =conc
CEF-16-271 132 0.008 0.471 2 0.94
CEF-156-298 228 0.004 0.273 2 0.55
CEF-16-310D 243 0.004 0.256 8.2 2.10
TOTALS 0.016 1.000 4
SF.= 1.25
[Max, Cone. 4ugl |
Location = NAS Cacil Fisld QU 7 Exfraction weil 2
Contaminant= Cyanide
distancs
monikring 1o recovery 1/dist/ conc(n)
well{n) well (1) 1/dist  sumii/dist) X {ugM =Conc
CEF-16-271 132 0.008 0.471 10 471
CEF-16-288 228 D.004 0.273 10 273
CEF-16-31DD 243 0.004 0.256 10 2.56
TOTALS 0.018 1.000 10
S.F. = 1.25
[Max. Cone. 13 ugl |
Location= NAS Cecil Field CU 7 Extraction well 2
Contaminant=_on
distance
monitoring o recovery 1/dist conc(n}
wel{n) wed (1) 1/dist  sum(i/disf} X {ugN =conc
CEF-16=271 132 0.008 0.471 2050 966.00
CEF-16-29S 228 0.004 0.273 1410 384.66
CEF-16-31DD 243 0.004 0.256 381 F2.41
TOTALS 0.016 1.000 1443
S.F. = 1.25
[Max. Cone. 1804 ugh |
Location= MNAS Cacil Fisld OU 7 Extraction well 2
Cottaminant= Lead
distance
monitofing  to recovery 1/dist/ conc(n)
well(n) well (ft) 1/dist  sum(i/disth X {ugM =
CEF-16-271 132 0.008 0.471 1 0.47
CEF-16-~-298 228 0.004 0.273 1 0.27
CEF-16-31DD 243 0.004 0.258 1 0.26
TOTALS 0.018 1,000 1
SF = 1.25
[Max. Conc. Tugd |
Location = NAS Cecll Field QU 7 Extraction well 2
Cortaminant= Magnesium
disancs
monikxing o recovery 1/dist/ conc{n)
well(n) woll (ft) 1/dist  sumii/dist) X (ugh =conc
CEF-16-2T! 132 0.008 0.471 410 183.20
CEF-16—-29S 228 0.004 0.273 286 78.02
CEF-16-31DD 243 0.004 0.256 26800 5808.82
TOTALS 0.0t6 1.000 7030
SF. = 1.25
[Max. Conc. 8850 ug/ |




NAS CECIL FIELD OU 7 MAXIMUM CONTAMINANT CONCENTRATIONS

Location= NAS Cecii Field QU 7 Extraction weil 2
Coraminani= Manpaness

distance
monitoring 1o recovery 1/dist/ concin)
wall{n) well (i) 1/dist  sum(i/dist} X {ug/M =conc
CEF-16-271 132 0.008 0.471 9.4 4.43
CEF—-16-288 228 0.004 0.273 a2 2.24
CEF-16-31D0 243 0.004 0.256 53.8 1377
TOTALS 0.016 1.000 20
SF. = 1.25
| Max. Conc. 26 ug/ |
Location= NAS Cacil Field OU 7 Extracton well 2
Contaminant=_ Mercury
digmnce
monioring o recovery 1/clist/ conc{n)
well{n) wedl (it 1/dist  sum{l/dist) X {ug/M =
CEF-16-27| 132 0.008 0.471 0.2 0.09
CEF—-16-295 228 0.004 Q.273 0.2 0.05
CEF-16-31DD 243 0.004 0.256 0.2 0.05
TOTALS 0.018 1.000 0
SF. = 1.25
[Max. Cone. ougd |
Location= NAS Cacil Field OU 7 Extraction wel 2
Contaminant=_Nickel
dislance
monitoring 10 recovery 1/dist/ cone(n}
well(n) well () 1/dist  sumf{i/dist) X (ug/M) =conc
CEF-16-271 132 0.008 0.471 0 0.00
CEF-16-29S 228 0.004 0.273 0 0.00
CEF-18-31D0 243 0.004 0.258 0 0.00
TOTALS Q.018 1.000 0
S.F = 1.25
[Max. Care. TugA |
Location= NAS Cecil Fieki OU 7 Extraction well 2
Contaminant= Potassium
disiance
monitoring 1o recovery 1/dist/ conc(n)
well{n) well (fY) 1/dist  sum{i/dist) X {ug/l =conc
CEF-16-2T1 132 0.008 0.471 133 §2.67
CEF—16-298 228 C.004 0.273 128 34.92
CEF-16-310D 243 0.004 0.256 1190 304.61
TOTALS Q.016 1.000 402
S.F = 1.25
[Max. Conc. 503 ug/ |
Location= NAS Cacil Fiekd QU 7 Extraction weil 2
Contaminart=_Salenium
distance
mondoring  to recovery 1/disV/ conc(n)
welk{n) well {ff) 1/dist  sum(l/disty X {(ug/h =conc
CEF-18~271 132 Q.008 0.4714 4 1.88
CEF-16-295 223 0.004 0.273 4 1.09
CEF-156-31D0D 243 0.004 Q.256 4 1.02
TOTALS 0.015 1.000 4
S.F. = 1.25

[Max. Cane. 5 ug/l




NAS CECIL FIELD OU 7 MAXIMUM CONTAMINANT CONCENTRATIONS

Location= NAS Cacil Field OU 7 Extraction well 2
Contaminant= Siker
dismnce
monitoring  to recovery 1/dist/ concin)
wall(n) woll (ft) 1/dist  sum(i/dist) X (ugM =cone
CEF-16-27I 132 0.008 0.471 1 0.47
CEF-16-298 228 0.004 0.273 0.27
CEF-16—310D 243 0.004 0.256 ] 0.28
TOTALS 0.018 1.000 1
SF. = 1.25
{Max. Conc. Tugl]
Location= NAS Cecil Fisld OU 7 Extraction well 2
Contaminant=_Sodium
disance
monitoring  to recovery t/dlst/ conc(n)
well{n) wall {ft) 1/dist  sum(l/dist) X ugMm =conc
CEF-16-27I 132 0.008 0.471 3620 1705.81
CEF-16-298 228 0.004 0.273 4900 1336.77
CEF-16-31DD 243 0.004 0,256 11600 2969.26
TOTALS 0.016 1.000 6012
SF. = 1.25
[Max. Cone. 7515 ugh
Location= NAS Cacil Field OU 7 Exirachon weli 2
Contaminani= Thallium
distnce
monitering 1o recovery 1/dist/ conc(n)
wali(n) well (ft) 1/dist  sumf(l/disty X {ug/l =conc
CEF—16-271 132 0.008 0.471 11.7 5.51
CEF-16-298 228 0.004 0.273 ] 1.64
CEF=-16-310D 243 0.004 0.258 -] 1.54
TOTALS 0.018 1.000 g
S.F = 1.25
[Max, Conc. 11 ugh |
Location= NAS Cecil Fisid QU 7 Extraction wall 2
Contaminant=_Vanadium
dismnce
monitoring  to recovery 1/distf conc(n}
weli(n) well () 1/dist  sum(i/disty X (ug/ =cone
CEF-16-27I 132 0.008 0.471 1 0.47
CEF-16-295 228 0.004 0.273 1 0.27
CEF-16-31DD 243 0.004 0.256 1 0.28
TOTALS ¢.016 1,000 1
SF = 1.28
[Max. Conc, 1ugd |
Location= NAS Cacii Field OU 7 Extraction weil 2
Contaminant=_Zine
disance
monitaring 10 recovery 1/dlist/ conc(n)
wal{n} well (1t} 1/dist  sum(i/dist) X {ugm =
CEF-16=27I 13 0.008 0.471 18.4 B.67
CEF-16-29S 228 Q.004 0.273 7.2 1.98
CEF-16-31D0 241 0.004 0.256 486 12.44
TOTALS 0.016 1.000 23
§.F. = 1.25
[Max. Cone. 29ug |




NAS CECIL FIELD OU 7 MAXIMUM CONTAMINANT CONCENTRATIONS

INSTRUCTIONS:
1., Input distance from monitaring weil to recavery weil in feet. N D o
2. Spreedshest calcumtes 1/distance. [N O as
1. Spresdshest caiculaiss 1/disence divided by the sum of ail 1/distances.
Total shoukd squai 1.0. '
4, Input contaminant conceniration found in each well. E)ﬂr‘ru\(k
5. Sundﬂndmutﬁpihceoium()ﬁmucdunm F.
5. Spreadsheat totals column G. Tron
7. Spreadsheet muliplies 1otal by a safety factor of 1.25
8 Fosult is mendimum Comaminant concenimton expectad at a reatment unit Maghesium
Use this number for remidial design purposes. ﬁQf
an

NOTES:
1.Uuﬁ'\isrmﬂwodmlyifdahobtnin-dduhgapumpingtaa’lnfhr.covuywﬂ N
is unavaiable. W!Ctﬁ]
2, Modity spreadahest if using more or nga than 5 wells. -
So C{IU-WL

.

Location= NAS Cacil Field QU 7 Extraction well 4
Contaminant=_Aluminum

distance
monitaring 10 recovery 1 {clbst/ conc(n)
wali{n) well () t/dist  sum{i/dist) X (ugM =conc
CEF-16-17S 213 Q.005 0.308 881 271.72
CEF-16—-215 192 0.005 0.342 1400 479.01
CEF-16-22i 188 0.005 0.349 743 259.63
TOTALS 0.015 1.000 101Q
S,F. = 1.25
[ Max. Cone. 1263 ug/l |
Location = NAS Cacil Fiskd QU 7 Extraction weil 4
Contaminant=_Antimony
distance
monitoring  to recovery 1/dist/ conc(n)
well{n} well (ft) 1/dist  sumii/dist) X (ug/l =CONC
CEF—16-17S 213 0.005 0.308 2 0.62
CEF-16-218 192 0.005 0.342 2 0.68
CEF-16-22! 188 0.005 0.349 2 0.70¢
TOTALS 0.015 1.000 2
SF. = 1.26
[Max. Cone 3 ugd
Location= NAS Cecil Fisld OU 7 Extraction weil 4
Contaminant=_Arssmc
dismnce
monitoring 10 recovery 1/dist/ cone(n)
wall(n) well (1) t/dist  sum(i/dist X {ug/) =conc
CEF-16—-175 213 0.005 0.308 3 0.93
CEF-16-215 192 0.005 0.342 3 1.03
CEF-16-22I 188 0.008 0.349 37.8 13.24
TOTALS 0.015 1.000 15
SF. = 1.25
[Max, Cone. 19 ug/l |
Location= NAS Cacil Fisid QU 7 Extraction well 4
Contaminant=_Barium
diskanca
monitoring o recavery 1/dist/ conc(n)
well{n) well (ft) 1/dist sum{i/dist) X (ugf) =cong
CEF—16~175 213 0.005 0.308 18,9 5.83
CEF-16-218 192 0.005 0.342 30.3 10.37
CEF-16-—22| 188 0.005 0.349 161 5.63
TOTALS 0.015 1.000 22
SF = 1.25

[Max. Canc. 27 ugh |




NAS CECIL FIELD OU 7 MAXIMUM CONTAMINANT CONCENTRATIONS

Location= NAS Cacil Fieid OU 7 Extraction well 4
Contaminant=  Berylium
dismnce
monitoring o recovery 1/dist/ conc(n)
wall(n) well () 1/dist  sumii/dist) X {ug/M =conc
CEF~-16-178 213 0.005 0.308 1 0.3
CF=-16-218 192 0.005 0.342 1 0.34
C ~-16-221 188 0.005 0.349 1 0.35
TOTALS 0.a15 1.000 1
S.F = 1.25
[Max. Cone. 1ugh |
Location= NAS Cacil Field OU 7 Extraction weil 4
Contaminant=_ Cadmium
dislance
monitonng o recovery 1/dist/ cone{n)
wall(n) well (ft) t/dist sumil/dis) X {ugh =conc
CEF-16-178 213 0.005 0.308 1 o3
CEF-16-218 192 G.005 0.342 1 0.34
CEF-16-221 188 0.005 0.349 1 0.35
TOTALS a.0ts 1.000 1
SF = 1.25
[Max. Cane. 1 ugh |
|.ocaton= NAS Cacil Field OU 7 Extraction well 4
Contaminanta  Caicium
distmncs
monitoring  to recavery 1/dist/ concin)
weli{n) well (f) T/dist  sum(i/disty X {ug/M) =cong
CEF-16-178 213 0.005 0.308 4270 1316.84
CEF-16-218 192 0.005 0.342 4780  1635.48
CEF-16-221 188 0.005 0.349 €88 239.71
TOTALS Q.015 1.00Q 3192
S.F.= 1.28
[Max. Cone. 3990 ugA |
Location-= NAS Cacil Field OU 7 Extraction weil 4
Contaminant= Chromium
dismncs
monitoring  to recovery 1/distf cone(n)
well{n) well (ft) i/dist  sum{1/dist) X {ug/l) =cong
CEF-16-178 213 0.005 0.308 2 0.82
CEF-16-215 192 0.005 0,342 2 0.68
CEF—-16-221 188 0.008 0.349 2.4 0.84
TOTALS Q.015 1.000 2
S.F. = 1.25
(Max, Cone. 3ugh |
Location = NAS Cacil Field QU 7 Extraction weil 4
Contaminant= Cobalt
disance
monitoring 1o recovery 1/dist/ conc(n)
well(n) woll () 1/dist  sum(i/dist) X {ug/T) =cone
CEF-16-17S 213 0.005 0.308 2 0.62
CEF-16-21S 192 Q.005 0.342 2 0.68
CEF-16-22I 188 0.005 0.349 5.5 1.92
TOTALS 0.015 1.000 3
S.F = 1.25
[Max. Conc. 4ugl |




NAS CECIL FIELD OU T MAXIMUM CONTAMINANT CONCENTRATIONS

Location= NAS Cacil Field OU 7 Extraction well 4
Contaminant=_Copper
distance
monitoring 1o recavery 1/distf cone(n)
well(n) well (ft) 1/dist  sumi{ifdist) X ugl]  =conc
CEF—16—173 213 0.005 Q.308 2 0.62
CEF-16-213 192 0.005 0.342 2.1 0.72
CEF-16-22| 188 0.005 0.348 2 0.70
TOTALS 0.015 1.000 2
S.F. = 1.25
[Max. Conc. 3ugd |
Location= NAS Cecil Fisid QU 7 Extraction weil 4
Contaminani=_Cyanide
distance
monitoring 1o recovery 1/dist/ cone(n)
well{n) well (1) i/digt  sum(i/dist) X (ugh) =
CEF-16-17S 213 0.0035 0,308 10 3.08
CEF-16-21S 192 0.005 0.342 10 3.42
CEF—16-22l 188 0.005 0.349 10 3.49
TOTALS 0.015 1.000 10
SF. = 1.25
[Max. Canc 13 ugd |
Location= NAS Cacil Fisld OU 7 Extraction well 4
Contaminant=_kon
disiance
monitoring o recovery 1/dist/ cone({n)
well(n} well (ft) 1/dist  sumi(t/dist) X (ug/M =conc
CEF-16—-175 213 0.005 0.308 1070 330.01
CEF—-16~213 192 0.005 0.342 281 96.14
CEF-16-22! 188 0.005 Q.349 1160 405.34
TOTALS 0.015 1.000 au
SF = 1.25
[Max. Cene. 10389 ugh |
Location= NAS Cecil Fiekd OU 7 Extraction weil 4
Contaminant=_Lead
distance
monitoring o recovery 1/dist/ cone(n)
weil(n} well (ft) 1/dist  sum{i/dist) X {ug/l) =cong
CEF-16-178 213 0.005 0.308 0.31
CEF-16-213 192 0.005 0.342 1 0.34
CEF-16—221 188 0.005 0.349 1 035
TOTALS 0.015 1.000 1
S.F.= 1.25
[Max, Conc. 1 ugh |
Location= NAS Cacil Fisld QU 7 Extraction well 4
Contaminant= Magnesium
dislance
monitaring o rTecovery 1 {clist} conc(n)
well(n) well (ft) 1/dist  sum{i/dist) X  {ugM =cone
CEF-16-175 213 Q. Q.308 584 180.12
CEF-16—-218 192 0.005 0.342 381 130.36
CEF-16-221 188 0.005 0.349 573 20022
TOTALS 0.015 1 0OC 511
S.F.= 1.25
[Max. Cone. £38 ug/




NAS CECIL FIELD CU 7 MAXIMUM CONTAMINANT CONCENTRATIONS

Location= MNAS Cecil Feld OU 7 Extraction weil 4
Contaminant= Manganese
disance
monitoxing to recovery 1/dist/ conc(n}
weil(n) wall {it} 1/dist  sum(1/dist] X {ugs =conc
CEF-16—-173 213 0.008 0.308 10 3.08
CEF-16-218 192 0.005 0342 54 1.85
CEF-16-221 188 0.005 0,349 5.1 1.78
TOTALS 0.015 1.000 7
S.F. = 1.25
[Max, Conc. Bugl |
Location= MNAS Cecil Fisld OU 7 Extraction wel 4
Contaminant=" Mercury
distance
monitoring 1o recovery 1/diat/ conc{n)
woll{n) well (1) V/dist  sum(i/dist] X {ugM =
CEF-16—-17S 213 0.005 Q.308 0.2 2.08
CEF-16-218 82 0.005 0.342 0.2 Q.07
CEF-16-221 188 0.005 0.349 0.2 Q.07
TOTALS 0.015 1.000 0
S.F. = 1.25
[Max. Cane. Ough |
Location= MNAS Caecil Field OU 7 Extraction well 4
Contaminant=_Nickel
distancs
monitoring to recovery 1 /dist/ cone(n)
weil{n) well (1) 1/dist  sum{i/dist) X {ug) =eone
CEF-16-17% 213 0.0C5 0.308 0 .00
CEF-16-218 192 0.005 0.342 0 (.00
CEF-16—-221 188 0.005 0.349 12.5 437
TOTALS 0.015 1.000 4
S.F = 1.25
[Max. Caone. 5ugh |
Location= NAS Cacil Fieid OU 7 Extraction well 4
Contaminant= Potassium
distence
monitoring 1o recovery 1/dist/ cone(n)
weli{n) well (ft) 1/dist  sum(i/dist) X (ug/M =conc
CEF-16-17S 213 0.005 0.308 125 3855
CEF-16-218 192 0.005 0.342 274 93.75
CEF-16-22| 168 0.005 0.349 177 61.85
TOTALS 0.015 1.000 154
SF = 1.25
[Max. Cone, 243 ug/
Location= NAS Cacil Fisld OU 7 Extraction weil 4
Contaminant= Selenium
diswnce
monitoring o recavery 1/distf conc(n}
well(n) well (ft) 1/dist  sum{1/dist) X (gD =ConG
CEF-16-178 213 0.005 0.308 4 1.23
CEF-16-218 192 0.005 0.342 4 1.37
CEF-16—221 188 0.005 0,349 4 1.40
TOTALS 0.015 1.000 4
SF. = 1.25
 Max. Cone. Sugl




NAS CECIL FIELD QU 7 MAXIMUM CONTAMINANT CONCENTRATIONS

Location = NAS Cacil Field OU 7 Extraction weil 4
Contaminant=_Silver
. disance
monitaring 1o recovery 1/dist/ conc(n)
well(n) well () 1/dist  sum(i/dist) X {ug) =cone
CEF-16—-173 213 0.005 0.308 1 ¢.31
CEF-16-218 192 0.00% 0.342 1 0.34
CEF—16-—221 188 0.005 0.349 1 0.35
TOTALS 0.015 1.000 i
S.F = 1.28
[Max. Conc. 1ugh |
Location= NAS Cecil Field OU 7 Extraction weil 4
Contaminant=_Sodium
distance
monitoring 1o recovery 1/dist/ concin}
well(n) well (i) 1/dist  sum(l/dis} X (ugM =conc
CEF-16—17S 213 0.005 0.308 3000 925.25
CEF-16-218 192 0.005 0.342 2600 38959
CEF-16—-221 188 0.005 0.349 4980 1740417
TOTALS 0.015 1.000 asss
S5.F = 1.25
Location= NAS Cecil Fisid QU 7 Extraction well 4
Contaminant=_Thalllum
dismncs
monitoring  to recovery 1/{dist/ cone(n)
wall(n) well (1) 1/dist  sum{i/disth X {uaM =conc
CEF-16-175 213 0.005 0.308 &6 1.85
CEF-16-218 192 0.005 0.342 6 2.05
. CEF-16-22] 188 0.005 0.34%9 =] 2.10
TOTALS 0.5 1,000 §
S.F = 1.25
[Max. Conc B ugl |
Location= NAS Cecil Fisld OU 7 Exirachon well 4
Contaminant=_Vanadium
distance
monitoring o recovery 1/dist/ conc{n)
well(n) well {ft) 1/dist  sumi{i/dist] X (ugM =conc
CEF-186—-173 213 0.005 0.308 2.5 0.77
CEF-16-218 192 0.005 0.342 4.1 1.40
CEF-16-22| 188 0.005 0.349 3.3 1.15
TOTALS 0.015 1.000 3
S5.F. = 1.25
[Max. Cane 4 ugl |
Location= NAS Cacil Field OU 7 Exiraction well 4
Contaminant=__Zing
dismnce
monitoring 1o recovery 1/dist/ cone(n)
well{n} woll (ft} 1/dist  sum(l/dist) X {ug/ =cone
CEF-16-175 213 Q00S 0.308 12,1 3.73
CEF-16-215 192 0.005 0.342 17.7 6,08
CEF-16-221 188 0.005 0,349 13.9 4.86
TOTALS o.ms 1.000 15
SF = 1.25
[Max. Conc 18ug |




NAS CECIL FIELD QU 7 MAXIMUM CONTAMINANT CONCENTRATICNS

INSTRUCTIONS:

1. Input distance ¥om monitoring weil to recovery well in feet. w @ agc MD rb{)(_

2. Spreadshest calcuiates 1/disiance.

3. Spreedshest calculates 1/distnce divided by the sum of ali 1/distances. &quum
Total should equal 1.0,

4. Input comaminant conceniration found in each weil. Irm

5. Spreadshest multiplies column D times coiumn F.

6. Spremcishest toiais column G. Ma nesium

7. Spreadshest multickes tomi by a safely factor of 1.25

B. Resuft b maximum comaminant conceniration expected at a traatment unit. anqangse
Usa this number for remidial design purposes.

NOTES: Micke§
1. Uaowsmoihodmlyﬂdshobmnoddumgapumpmgmdhrmvuywoﬂ

is unaveslable. J‘od[;u[\-\
2, Modify spreadshest if using mors or less than 5 wells,

Location = NAS Cecil Fisid OU 7 Extraction waeid 3
Contaminant=_Aluminum

disance
monitering  to recovery 1/cket/ conc(n)
well{n) well () /et sum(1/dist) X (ugh) =cone

CEF-16~7S 51 0.020 0.1585 188 29.18

CEF-16-10S8 45 0.022 0.178 4830 849,05

CEF-18-121 15 0.087 0.527 1170 617.01

CEF-16-138 258 0.004 0.031 1160 3598

CEF-16-155 165 0.008 0.048 112 537

CEF-16-198 128 0.004 0.063 689 43.26

TOTALS 0.126 1.000 1579.84

S.F, = 1.25
[Max. Canc 1975 ug/ |

Location= NAS Cacil Flald CU 7 Extraction well 3

Contaminant=_Antimony

diswnce
monitoring to recovery 1/dist/ cone(n)
waell{n) well (1) t/dist  sum(i/dist) X (ug/M =conc

CEF-16-78 51 0.020 0.155 2 0.3

CEF-16-108 45 0.022 0.178 2 0.35

CEF-186-121 15 0.067 0.527 2 1.08

CEF-16-135 255 0.004 0.0 2 0.06

CEF-16-15S 165 0.008 0.048 2 D.10

CEF-16-198 124 0.008 0.0683 2 0.13

TOTALS 0.126 1.000 2.00

3.F. = 1.25

Location= NAS Cacil Field OU 7 Exirac: on wel 3
Contaminant= Arssnic

dislance
monitoring o recovery 1 /dist/ conc{n)
well{n) well (it} 1/dist  sum{i/disty X {ugM =cone

CEF-16-7S 51 0.020 0.155 3 0.47
CEF-16-105 45 0.022 0.178 3 0.53
CEF-16—121 15 0.087 0.527 56.2 20.64
CEF-16—135 255 0.004 0.031 3 0.09
CEF-16-15% 165 Q.008 0.048 3 0.14
CEF=-16—-195 120 0.008 0.063 3 n.19
TOTALS 0.126 1.000 31.06

S.F = 1.25

[Max. Canc. 39 ugil |




NAS CECIL FIELD OU 7 MAXIMUM CONTAMINANT CONCENTRATIONS

Location= NAS Cecil Field OU 7 Extraction well 3
Contaminant= Barium
monitaring  to recovery t/diat/ conc(n)
well(r) well (M) 1/dist  sumfl/dist) X {ug/M =
CEF-16-75 51 0.C20 0.155 11 1M
CEF-16-108 45 Q.022 0.176 23.9 420
CEF-18-12l 15 0.067 0.527 20.2 10.65
CEF—-16-13% 255 0.004 0.031 247 0.77
CEF-18-155 165 0.008 0.048 85 0.41
CEF-16—-188 128 Q.008 0.063 29.5 1.85
TOTALS 0.126 1.000 19.58
SF = 1.25
(Max. Conc 24 ugh |
Location= NAS Cacil Field OU 7 Extracton weil 3
Conaminant=_Barylium
dismnce
monitoring 1o recovery 1/climt! conc(n)
well(n) well {1ty 1/dist  sum({l/disth X {ugM = Conc
CEF—16-75 51 0.020 0.155 1 0.16
CEF-16-108 45 0.022 0.178 1 D.18
CEF-16-121 15 0.067 0.527 1 0.53
CEF-16-133 255 0.004 0.031 1 0.03
CEF-16-155 165 0.008 0.048 1 0.05
CEF-16-188 128 0.008 0.063 1 0.08
TOTALS 0.126 1.000 1.00
SF = 1.25
[Max. Conc. 1ugh |
Location= NAS Cacil Field CU 7 Extraction well 3
Contaminant= Cadmium
distance
monitoring 1o recovery 1/dist/ cone(n)
wel(r} woll (1) 1/dist  sum(i/dist}) X {ugM =conc
CEF-16-7S 51 0.020 0.155 1 0.18
CEF-16-105 45 0.022 0176 24 0.42
CEF-16-121 15 0.067 0.527 1 0.53
CEF-16-135 255 0.004 0.031 1 0.03
CEF-16-155 165 0.006 0,048 1 0.05
CEF-16-195 126 0.008 0.063 1 0.06
TOTALS 0.126 1.000 1.25
SF. = 1.25
[Max. Canc. 2 ugh
Location= NAS Cacil Fieid OU 7 Extraction wedl 3
Contaminant= Calcium
disiance
monitoring  to recavery 1/dist/ conc(n)
wadl(n) well {ft) 1/dist  sum(l/dist) X {ug/Mh =cone
CEF-16—-75 51 0.020 0.155 16800  2574.77
CEF-16—-108 45 0.022 0.176 31800  5590.04
CEF-16-12l 15 0.067 0.527 1330 701.39
CEF-16-138 258 0.004 0.031 1390 4312
CEF-16-158 16% 0.008 0.048 27000  1294.43
CEF-16-195 128 0.008 0.063 1680 105.47
TOTALS o126 1.000 10309.22
F. = 1.25
[Max. Cone 12887 ugA |




NAS CECIL FIELD OU 7 MAXIMUM CONTAMINANT CONCENTRATIONS

Location s NAS Cecil Fieid OU 7 Extraction weil 3
Contaminant= Chrormum

dismance
monitoring 1o recovery 1/dist/ conc(n)
well(n) wedl (ft) 1/dist  sum(t/dist) X {ugM =conc

CEF=-16-7S 51 0.020 0.155 7.9 1.23

CEF-16-10S 45 0.022 0.176 43 0.78

CEF-16-12| 15 0.067 0.527 2 1.08

CEF-16-138 255 0.004 0.031 2 0.08

CEF-16-158 1858 0.008 0.048 2 0.10

CEF-16—-185 128 0.008 0.063 2 0.13

TOTALS 0.126 1.000 3.32

5F. = 1,25
[Max, Cone. 4ugd |

Location = NAS Cecil Flald OU 7 Extracton well 3

Contaminart= Cobait

disimnce
monitoring  to recovery 1/dist/ conc(n)
wall(n) well {ft) /dist  sum(i/dist X (ugMm =

CEFr-16-7S 51 0.020 0.155 2 0.3

CEF-16-10% 45 0.022 0.178 2.3 0.40

CEF~16-32I 15 0.087 0.527 5.9 an

CEF—-16-138% 255 Q.004 .03 2 D.08

CEF-18-158 165 0.008 0.048 2 0.10

CEF-16-195 128 0.008 0.063 2 0.13

TOTALS 0.126 1.000 411

5.F. = 1.25

Location= NAS Cacil Flald OU 7 Extraction weil 3
Coniaminart= Copper

distnce
moniteting  ta recovery 1/diet/ conc(n)
wellin) wedll () \/dist _sum(l/dist) X {ugl)  =conc

CEF~16-7S 51 0.020 0.155 28 0.40
CEF-16~-108 45 0.022 0.176 48 0.54
CEF-16-121 18 0.067 a.527 5 2.64
CEF-18-138 255 0.004 0.031 2 0.06
CEF-16-158 165 0.008 0.048 2.1 0.10
CEF-16-195 128 0.008 0.063 2 0.13

TOTALS Q.126 1.000 4.17

Location= NAS Cacil Field QU 7 Extraction well 3
Contaminart=_Cyanide

distunce
monitoring o recovery 1/dist/ conc(n)
well{n) well () /it sum(1/dist) X (ug/M) =conc

CEF-16-75 51 0.020 0.155 10 1.55
CEF-16-108 45 0022 0.176 10 176
CEF-16-121 15 0.067 0.527 10 5.27
CEF-16-138 253 0.004 Q.031 10 0.31
CEF-16-15§% 165 0.008 0.048 10 0.48
CEF-16-198 126 0.008 0.063 10 0.83

TOTALS Q.126 1.000 10.00




NAS CECIL FIELD QU 7 MAXIMUM CONTAMINANT CONCENTRATIONS

Location= NAS Cacil Field OU 7 Extraction well 3
Contaminant=_ron
dislance
monitoring o recovery 1/clist/ conc(n)
well{n) well (1) 1/dist  sumii/dish X {ugM =conc
CEF-16-75 51 Q.020 3.155 420 65.14
CEF-16-105 45 0.022 0.176 807 159.44
CEF-16—-12| 15 0.067 0.527 5960 3143.08
CEF-16-133 255 0.004 0.0M 858 26.33
CEF-16-153 165 0.006 0.048 476 22.82
CEF-16-158 126 0.008 0.063 2500 156.95
TOTALS Q.126 1.000 3574.36
S.F. = 1.25
[Max. Conc. 4468 ug/l
Location= NAS Cacil Field OU 7 Exyraction well 3
Cortaminant=_Lead
dismnce
monitoring 1o recovery 1/diet/ cone(n)
wadl(n) woll {fY) 1/dist  =um(i/dist) X (ugl =CoNc
CEF—-16~73 51 0.020 0.155 1 Q.16
CEF-16—-10S 45 Q.022 a.176 ] 0.18
CEF—-16-121 15 0.067 0.527 1 0.53
CEF-16-13% 255 0.004 0.031 1 0.03
CEF-16—153 165 0.006 0.048 1 0.05
CEF-16-198S 128 0.008 3.063 i 0.08
TOTALS 0.126 1.000 1.00
S.F = 128
[Max. Cone 1ugl |
Location= NAS Cacil Fiald OU 7 Extraction weil 3
Contaminant=_Magresium
dislance
monitoring 1o recovery 1/dist/ conc(n)
well(n} well (1) 1/dist  sum{i/dist) X {ug/M =conc
CEF-16-7S 51 0.020 Q.155 1920 297.80
CEF-16-108 45 0.022 0.176 2730 479.90
CEF-16-121 15 0.067 0.527 838 440.87
CEF-16-135 255 Q.004 0.034 2230 69.18
CEF-16-158 165 0.006 0.048 1260 50.41
CEF—-16-188 126 0.008 0.063 1530 96.06
TOTALS 0.126 1.000 1444 22
SF. = 1.25
[Max. Cone, 1605 ugl
Location= NAS Cacil Field OU 7 Extraction weli 3
Contaminant= Manganese
distance
monitaring Lo recovery 1/dist/ conc(n)
well(n) well (H) 1/dist  sum(i/dist) X (ugM =canc
CEF-16—-7S 51 0.020 3,155 0 0.00
CEF-16-108 45 0.022 02.176 52.9 9.30
CEF-16-12| 15 0.067 0.527 10.4 548
CEF-16-—135 255 0.004 Q.031 4.7 015
CEF-16—158 165 0.006 0.048 209 1.15
CEF-16-19S 126 0.008 £.083 55 0.35
TOTALS 0.126 1.000 16.42
S5F = 1.25
[Max. Cone. 21 ugl |




NAS CECIL FIELD QU 7 MAXIMUM CONTAMINANT CCNCENTRATIONS

Location= NAS Cacil Fisid OU 7 Extraction weil 3
Coniaminart= Mercury
distance
monitoring 1o recovery 1/distf cone(n)
well(n) wall {It) 1/dist  sumfi/dist) X {ugM =
CEF-16-75 51 0.020 Q.155 0.2 0.03
CEF-18—10S 45 0.022 Q.178 02 0.04
CEF-16—12| 15 Q0.067 a.527 Q.2 a.11
CEF-16-138 255 C.004 £.031 a2 a.o01
CEF-16-153 165 0.008 0.048 02 0.01
CEF-16-198 128 0.008 0.063 0.2 0.01
TOTALS 0.126 1.000 0.20
S.F. = 1.25
[Max. Cone. Dugl |
Location= NAS Cacil Fleld QU 7 Exiraction well 3
Contaminant= Mickel
distance
monitoring o recavery 1/dist/ conec(n}
well(n) well (1) 1/dist  sum{i/dist} X {uaM) = CONc
CEF-16-78 51 0.020 0.155 0 0.00
CEF~16-103 45 0.022 0.178 0 0.00
CEF-16-12| 15 0.067 0.527 0 0.00
CEF-16—-138 255 0.004 0.031 0 0.00
CEF-16-155 165 0.008 0.048 0 D.00
CEF-16~195 126 Q.008 0.063 0 0.00
TOTALS 0.128 1.000 0.00
SF. = 1.25
[ Max, Conc. 0 ugh |
lLocation= NAS Cecil Fisid QU 7 Extraction weil 3
Conaminant= Poiagsium
distnce
monitoring 1o recovery 1/dlatf conc(n)
wall(n) wedl (1) Ifdist  sumfi/dist X (ugM =cone
CEF-16—75 51 Q.00 0,155 632 98.03
CEF-16-1DS 45 o.022 0.178 4210 740,06
CEF-16-12| 15 0.067 0.527 325 171.39
CEF-16-13S 255 Q.004 0.031 378 11.68
CEF-16-158 1865 0.006 0.048 292 14.00
CEF-16—193 128 0.008 0.083 1650 103.59
TOTALS 0.12€ 1.00Q 1138.74
S.F. = 1.25
[Max. Cone. 1423 ug/l |
Location = MNAS Cacd Field OU 7 Exdraction well 3
Contaminant=_Selsnium
dislance
monitoring 10 recovery 1/diat/ cone(n)
welifn) well (H) t/dist  sum(1/dist) X {ugl =
CEF-16-7S a1 0.020 0.15% 4 Q.62
CEF-16-10S 45 0.022 0.176 4 0.70
CEF-16-12I 15 0.067 0.527 4 211
CEF-16-138 255 0.004 0.031 42 0.13
CEF-16-155 165 Q.008 0.043 4 0.19
CEF~-16—-195 128 0.008 0.063 4 0.2%
TOTALS 0.126 1.000 401
S.F. = 1.25
(Max, Cone. 5ugh |




NAS CEGIL FIELD QU 7 MAXIMUM CONTAMINANT CONCENTRATIONS

Location= NAS Ceocil Fiskd OU 7 Exiraction wedl 3
Contaminant= Sihfl’

distance
monitoring o recaovery 1/dist/ conc(n)
weil{n) well (1) 1/dist  sumiifdist) X (ugfl) =

CEF-16-75 51 0.020 0.1585 1 0.16

CEF-16--10S 45 0.022 0176 1 0.18

CEF-16-121 i5 0.067 n.527 i 0.53

CEF-16-138 255 0.004 0,031 1 0.03

CEF-16—15% 165 0.008 0.048 i 0.05

CEF-16-19S 128 0.008 0.083 i 0.08

TOTALS 0.126 1.000 1.00

S.F. = 1.25
[Max. Cone. Tugh |

Location= NAS Cacil Fieid OU 7 Extraction wail 3

Contaminant=_Sodium

distance
monitoring 10 fecovery 1/dist/ canc(n}
wedl(n} well (1) 1/ciat  sum(ifdisti X (ugl) =conc

CEF-16-75 51 0.0620 0.185 7290 1130.73

CEF-16-108 45 0.022 0176 30800 5414.25

CEF-16-12| 15 0.087 0.527 6100 321691

CEF-16-133 255 0.004 0.031 2940 91.20

CEF-16—-158 165 0.008 0.048 3500 167.80

CEF-16-195 126 0.008 0.063 1510 220.36

TOTALS 0.126 1.000 10241.24

SF = 1.28

[Max. Conc. 12802 ug/l |

Location = NAS Cecll Field OU 7 Extraction well 3
Comaminart=_Thalllum

distance
mondoring  {o recovery 1/dist/ concin)
weli{n) wedl () t/cist  sumit/dist X {ugl =gone
CEF-16-78 51 Q.020 0.155 6 0.93
CEF—16—10S5 45 0022 0.178 6 1.05
CEF-18—12l 15 0.067 0.527 & 316
CEF-16—-133 255 0.004 0.031 6 D.19
CEF-16—153 165 0.006 0.048 6 0.29
CEF-16—19S 128 0.008 0.063 5] 0.38
TOTALS 0.126 1.000 6.00
S3F = 1.28
[Max. Conc. Bugh |
Location= NAS Cacil Field OU 7 Extraction well 3
Contaminant=_Vanadium
distance
monitoring o recovery 1/dist/ concin)
weli{n} well (ft) 1/dist  sumf{i/dist) X (ugM =
CEF-16-7S 51 0.020 0.155 1.4 .22
CEF-16-103 45 0.022 0.176 1.7 2.06
CEF-16—121 15 0.067 0.527 1.1 0.58
CEF-16-133 255 0.004 0.031 28 0.08
CEF-16-155 165 0.006 0.048 2.7 013
CEF-16-185 126 0.008 0.063 1.6 .10
TOTALS 0.126 1.000 3.16
SF. = 1.25

[Max. Cone. 4 ugh |




NAS CECIL FIELD QU 7 MAXIMUM CONTAMINANT CONCENTRATIONS

Location= NAS Cacil Field OU 7 Extraction weil 3
Comtaminant= Zinc

dismnce
monitoring  to recovery 1/dist/ conci(n)
well(n) waell (1) t/dist  sum(i/dist) X (uaM =

CEF-16-75 51 0.020 0.155 24.7 .83
CEF—-16-10S 45 0.022 0.176 48 ° a1
CEF-16-12] 15 0.067 0.527 34, 18.25
CEF-16-~138 258 0.004 0.031 a8 0.27
CEF-16-158 165 0.008 0.048 K] 0.14
CEF-16-198 126 0.008 Q.063 27.7 1.74

TOTALS 0.126 1.000 32.44

S.F = 1.25
[Max, Cone. 41 ughl




APPENDIX D
ATTACHMENT C

ESTIMATED CONCENTRATION OF TCE
IN EXTRACTED GROUNDWATER
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Average TCE Concentration in Groundwater, Screening Results

SCREENING SAMPLING CONC. OF AVG. CONC. OF
BOREHOLE  INTERVAL TCE TCEINBOREHOLE
GS—-16—1 11 -16 6300
18 — 22 1100
28-32 29
2476
GS—16-2 11 - 16 0
18 - 22 22
28-32 0
52 — 56 2
6
GS5—-16—-3 11— 16 0
18 — 22 0
28-32 3
1
G5-16-4 11 - 16 15
18 — 22 0
28-32 3
G
GS-16—-6 11 - 16 0
18 - 22 0
28—32 0
0
GS—16-7 11— 16 0
18 - 22 0
28-32 Q
52 — 56 g
0
GS—-16-8 11 — 16 24
18 - 22 96
28-32 17
52 - 56 36
72-76 74
49
GS-16-93 11 - 16 0
18 - 22 0
0
GS-16-10 11 -16 0
18 — 22 0
0




Average TCE Concentration in Groundwater, Screening Results

SCREENING SAMPLING CONC, OF AVG, CONC. OF
BOREHOLE  INTERVAL TCE TCEIN BOREHOLE
GS—16-11 11 - 186 0
18 — 22 0
28-32 0
0
GS5-16-12 11 - 186 580000
18 — 22 110000
28-32 1500000
62 — 56 6400
551600
GS-16-14 11 — 16 130
18 — 22 29
28-32 2800
986
GS8—-16—15 11 - 16 Q
18 — 22 0
28-32 55
18
GS—-16-16 11 - 16 0
18 — 22 0
28-32 0
0
GS-16-19 11 - 16 0
0
GS—-16-20 11 - 16 o
18 — 22 0
28-32 25
52 — 56 0
72-76 0
5
GS—16—-21 11 -16 0
18 - 22 0
28-32 0
0
GS—-16-24 11 - 16 0
18 — 22 0
28-32 0
52 — 56 0
72—-76 0
0




Average TCE Concentration in Groundwatier, Screening Results

SCREENING SAMPLING CONC. OF AVG. CONC. OF
BOREHOLE  iNTERVAL TCE TCE IN BOREHOLE
GS—-16—25 11 - 16 0
18 — 22 0
28—-32 0
52 — 56 D
0
GS—-16-26 11— 16 0
18 — 22 180
28-32 17
62 — 56 0
52
GS5-16-28 11 - 16 2
18 — 22 0
28--32 1400
52 — 56 36
360
G5-16-31 11— 16 84
18 — 22 190
137
GS-16-32 11 - 16 0
i8 — 22 0
0
G3—-16-33 11 - 16 27
18 - 22 0
14
GS—-16-34 11 -16 640
18 — 22 0
320
G5—16-36 11 - 16 0
18 — 22 0
28-32 0
0
GS—16-43 11 - 16 2500
18 - 22 21
28-32 100
874




Average TCE Concentration in Groundwater, Screening Results

SCREENING SAMPLING CONC. OF AVG, CONC. OF

BOREHOLE  INTERVAL TCE TCE IN BOREHOLE
325 470
33D 0
353 0
36l 0
37D 0
271 12
295 0
31DD 0
78 500
108 630
12 0
135 0
155 0
193 0
178 0
218 0
22| 15

96

AVERAGES 21804 15893

NOTES:

1) Only screening boreholes within the plume and within the zone of influence of the extraction
system were considered,

2) The only data used in this spreadsheet was from sampling intervals where no water was
observed in the auger prior to sampling.

3} Average concentrations were calculated two ways: once on the entire data set and once on the
average concentration within each screening borehole.
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Appendix E
Equipment Sizing and Estimated Costs

Feasibility Study, Operable Unit 7
Naval Air Station Cecil Field
Jacksonville, Florida

Table Title

E-1 Cost Summary Table, Alternmative MM-1: No Action

E-2 Cost Summary Table, Alternative MM-2: Natural Attenuation

E-3 Cost Summary Table, Alternative MM-3: Groundwater Extraction, Treatment,
and Discharge to Surface Water

E-4 Cost Summary Table, Altermative MM-4; Air Sparging

E-5 Cost Summary Table, Alternative MM-5: Croundwater Extraction, Pretreat-
ment, and Discharge ta FOTW

Coc-OUT.FS

ASW.08.95 E-q



Tabls E-1
Cost Summary Table
Alternative MM-1: No Action

DIRECT COST

Groundwater Monitoring Weli Installation (2} $3,000
Groundwater Use Restrictions $10,000
Total Direct Cost $13,000
INDIRECT COST

Health and Safety (20%) $2,600
Engineering (20%) $2,600
Direct Cost Contingency (20%) $2,600
Total Indirect Cost $7,800
OPERATION AND MAINTENANCE COST (Annual)

Annual Groundwater Monitoring $24,000
Five-year Reviews and Five-year Groundwater Monitoring {annualized) $12,600
Present Worth of Q&M (over 30-year period} $503,000
Total Cost . $524,000
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Table E-2
Cost Summary Table
Alternative MM-2: Enhanced Bioremediation

DIRECT COST

Site Preparation $23,000

Treatrnent System

Injection Wells (6) $15,000
Pumps (8), Piping, and Injection Equipment $107,000
Manitoring Equipment $30,000
Mutrients {for 12 year treatment duration) $326,000
Biodegradation Manitoring $120,000
Treatability Studies $20,000
Groundwater Monitoring Well Instaliation (2) $3,000
Groundwater Use Restrictions $10,000
Total Direct Cost $654,000

INDIRECT COST

Health and Safety (4%) $26,000
Administration and Permitting (5%} $33,000
Engineering and Design (10%) $65,000
Construction Support Services (10%}) $65,0C0
Direct Cost Contingency (20%) $131,000
Total Indirect Cost $320,000

OPERATION AND MAINTENANGE COST (Annual)

Administrative O&M {30-year period)

Annual Groundwater Monitoring $24,000
Biodegradation Monitoring $6,000
Five-year Reviews and Five-year Groundwater Monitoring (annualized) $12,600

Present Worth - Admin, O&M (over 30-year period). $586,000

Treatrment System Q&M (12-year period}

System Maintenance $27,000
LHilities $56,000
Present Worth - Treatment Systemn Q&M (over 12-year periad) $696,000

Total Cost $2,256,000
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Table E-3
Cost Summary Table
Alternative MM-3: Groundwater Extraction, Treatment, and Discharge to Surface Water

DIRECT COST

Site Preparation $39,000
Groundwater Extraction System $280,000
pH Adjustment $18,000
Ultraviolet Oxidation (UV/OX) System $150,000
inclined-plate Clarifier $165,000
Miscellaneous Piping and Equipment $50,000
Liquid-phase GAC (including regeneratian) $381,800
Groundwater Monitaring Well Installation (2) $3,000
Groundwater Use Restrictions $10,000
Total Direct Cost $1,096,000

INCIRECT COST

Health and Safety (2%) $22,000
Administration and Permitting (2%} $22,000
Engineering and Design (10%)} $110,000
Canstruction Suppaort Services (10%) $110,000
Dirsct Cast Contingency (20%) $219,000
Total Indirect Cost - : $483,000

OPERATION AND MAINTENANCE COST (Annual}

Administrative O&M {30-year period)

Annual Groundwater Monitoring $24,000
Five-year Reviews and Five-year Groundwater Monitoring (annualized) $12,600
Presant Worth - Administrative Q&M (over 30-year period} ' $503,000

Systern O&M (30-year period)

Systeam Maintenance $180,000
Litilities $75,000
Prasent Worth - Systam Q&M (over 30-year period) $3,650,000

Total Cost $5,732,000
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Barnebey & Sutcllmi Corp.

Tachnlcal anartmo!nt .
Liquid Phase Consumptian Calculation

Activated Carbon Type 207A

Qystem Oandijlona

WATER FLOW RATE (gpm) | - 20

WATER TEMPERATURE oF & | ; 70

Designtor: 2 1313 frnz,-‘z:n en v ame Cat 08-Mar-95

Compeund | et Carpon Usage | Carben Usags Carben Usage
Caoncermrstion o GACQY Carmected For Reate
1000 gal K20) TOC
o QAC/ /—(W
tugm/ 1800 gal H2O) | 1b/24 he
Blachtor ; £.0000 9 000660 5.0000 0,000
Alcicarh 0.0000 0.000000 6.0030 0.000
Afrazine j £.000Q £,000000 (.0030 3,000
Benzene f 0,0000 _ 0,000000 0.0000 0.000
Sromadichlaromethana ! 0.0000 0.000000 0.0000 0.800
[Brometorm : 10,0000 0.800000 0.0000 0.600
Carboturan i 00000} 0000000 0.0000 0.600
Garkon tetrachloricle . 0.0000 £.200000 0.0000 0.600
Chiorcberzane ! f 0,000 0500000 8.0000 0.000
Chigroform * 0,000 0.000000 0.0000 p.£ao
Dlbromothioramethana 0.0000 £.000000 0.0000 D.g0
Clbrarmemathane-1,2 \ 0.0008 0.000000 4.0000 0.800
Dibrame-1,2-chicropropsne-3 0.0000 0.,000600 £.0000 0.450
Dichiorobenzends-a : 00000 | - 0.000000 0.0000 0,000
Dichkrobanzenep 0.000¢ 0.000000 £.0000 0000
Bichiorgethane-1,1 ~0.0000 £.000000 0.0000 0.600
Dichloroethane-1,2 0.0000 £,000000 0.0000 0.000
Dichlorosthens-1,2 clé 00000 | 000000 0.0000 0.000
Dichlorcsthens-1,2 rare i L ..._%o000 ©.000000 0.0000 02.000
Dichiotopropase-1,2 0.0000 0.000000 0.0C00 0.000
Dichlororethene-1, 1 —— 19.5000 0.074917 p.3119 13474
Dinoseb £,0000 0.000000 £.0000 0.000
Ethyl Benzena ' | 0.0000 0.0000080 0.0000 0.000
Lindiane i 0.0000 9.000000 0,0000 0,000
Msihylene chiprdle 0.0000 0.000000 0.0000 0.000
Pentach|croghenol 0.0000 0.000000 0.0000 0.500
Plchtoram 0.0000 0.000000 0.0000 0.000
Simazine 0.0000 0 000000 0.0000 0.00¢
Styrone 0,0000 0.000000 0.0000 0.000
Tatracnicroathens ; 0.0000 0.000000 0.0000 0,000
Taluene ; 0.0000 0.£00000 ,00000 0.000
Trichkrobenzans-1,3,3 = 0.000¢0 0.000000 00000 ¢.000
Trichiorosthane-1,1,1 0.9000 0.000000 0.0000 6.000
Triehlorosthane-1,1,2 0.0000 0.000000 0.0000 0.000
Trichiorosthene , 130000000 2.563643 07985 34,567
Trichioropropane Q0000 | .00 000 0.0000 0.000
Kylere-m i 0.0000 £.000000 00000 0.000
Kylwpra 04.0000 £ 600000 0.0000 0.000
Kylenep £.0000 s4%s s ulels ] 0.5040 [rhalele]
|' TOTAL 13019,500 0.639 197 @
500 HO 'S0 3441 T0LNS B A3g3nNaedE op:zT S5./90-58
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BARMEEEY & SUTCLIFFE COLS.

1242

(2T T ool

— e o— o CENERAL SEECIFICATIONS . .
LQUID FLOW MAX 50 GPM__
PRESSURE MAX 10 PSIG
TEMPERATORE MAX 110° F |

FACE VELOERY

4.35 GPM /sqft

gs—:;_mgﬁ TINE . . 84 NN
CARBON BED DEPTH B{T e
| CARBON CAPACITY 56.5 cuit.
SHIPPING WEIGHT 2100 L8 ]
CONNECTION SIZFE 4 FPT
PRESSURE DROP [ays} ~3.2 pPsI B
| MATERLAL CARBON STEEL
1 . 4E
-~ D.OT. LABFL
- —. - = . o sivsor S
—_T
FINISHES:
,r//—-ldlfmﬂ; EPOXY COATED
14 EOEROR: EMAMEL PANTED
B o~ VALVE GLARD /
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e {Rich os-08-50 BARNEBEY & SUTCLIFFE CORP
¢ 2-92 bip "y PRESSURE DROF To Pal PPROVER Activared Carbon & Alr Purificwlon Equipmeai
2] -92 | b REORAWN, CHANGED COMMN. SZ2. TO 47, & F.0. TO 30| *
A 4:‘.:7— ART T |REDRAWN RELEASE DATL ; _ CUSTOMER: e e e e REG_‘_'_‘D;.W - ——
Rivision|  palk | owl | ciix | appv DESCRIPTION TAG: firLe PROTECT K
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juct Information O Lt

PO, Box 2524

Columbus, OH 43218

Facsimile: 614-258.3484
- - Telaphdne: 814268050t

LIQUID PHASE

| PROTECT Ling
Installation and Start Up Instructions
Protect II 49 designed. for easy installation. Final installation
requires appropriate size piping or flexible hose for connection of
the PROTECT to the process outlet. The following steps ara
racommended 'prior to start up.
a. Positiin the PROTECT on a level area close to the sourca. The

area should be flat, accessible, and must be able to support
the waight of the adsorber when it is saturated.

b. Check and make sure all safety lahels are vigsible. Remave £he
inlat/?utlet plugs.

@.  Fill the adsorber with water and allow the carbon to soak (if
possible for 24 hours).

d. Backflushing the system is recommended at a rate of %-18 gpm
for a period of. 18-15 minutes. At a minimum, the entrapped
air pogkets within the carbon bed must be allowed to escape
through a pressure relisf valve.

a. Presauﬁe relief valves are not provided by the factory, but
can be furnilshed if raquested.
f. The inﬁet of thé PROTECT should be connected to the scurcse.

The adsorber is now operational.
|

| |
Your PROTECJ Il is designed to operate up to a maximum pressure.
Refer to Table I for the corresponding maximum pressure rating.

i :

CONNECT -
Rafer to Tahle T for connection slzes and locations.

OPERATION ann;g’ JONS

Table I il%uatrateﬂithe operating conditions for sach PROTECT

modael. i

. | :
RECOMMENDED um QEMENT

Refer ta Dréwing-#2434é for recommended arrangement.
? T=1209
G/IC

i
[
[
r
i
!
;

£18 HO "5702 3441712105 3 A3g=3NdbE 2l 559928



TABLE I
J -
|
Medel Number | (-170 L-500 | L-1000 | L-1800
Maximum| Pressure (psig) 8 8 10 10
(nlot Size (FNPT) [ 2 4 4 4
. _tnlet Location | botton | bottom | bottom | bottom
Outtlet Size (FNPT) 2 4 4 4"
Qutlet Location |  top top top top
Maxi%;um Plow (gpm) 10 28 50 50
Maximum Temperature (deg 110 110 110 110
Influent pH | 311 3-11 311 3-11
System Pressure Drop (psfy | 1.5 2.1 2.5 3.3

LICLLHJ uned L'lbg_g_
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Table E-4
Cost Summary Table
Alternative MM-4: Sparging of Groundwater

DIRECT COST

Site Preparation $33,000

Treatment System

Compressors (2) $20,000
Blowers (2) $15,000
Generators {4) $30,000
Misc Flow Equipment $102,000
Pipes, Valves, and Mise materials $150,000
Well Installation (for air sparging and SVE) $30,000
Vapar Phase Carbon {includes regeneration over treatment duration) $23,000
Treatability Studies $20,000
Groundwaier Monitoring Well Installation (2) $3,000
Groundwater Use Restrictions $10,000
Total Direct Cost $436,000
INDIRECT COST
Health and Safety (5%) $22,000
Administration and Permitting {5%) $22 000
Engineering and Design {15%) $65,000
Construction Support Services (15%) $65,000
Direct Cost Contingency (20%) $87,000
Total Indirect Cost $261,000

OPERATION AND MAINTENANCE COST (Annual)

Administrative O&M (30-year period)

Annual Groundwater Manitoring $24,000
Five-year reviews and Five-year Groundwater Monitoring (annualized) 312,600
Pragent Worth-Administrative O&M (over 30-ymar period) $503,000

Treatment Systern O&M (12-year period)

Systern maintenance $44,000
Utilities $31,000
Prasent Worth - System Q&M (over T2-year period} $629,000

Totaf Cost $1,757.000




A

Evaluation of Air Sparging Effectiveness - T!W" e T e
Design values:
a (sft} 30000 Plume area
f 0.80 Fraction of plume within sparging wells’ radius of influence
d 0.75 Fraction of a 24—hour day that sparge wells operate
D (m2/sec) 0.000000001 Diffusion coefficient
L {m) 1.0E—-03 Diffusive distance around a bubble
SNV 3000 Bubble surface area to volume ratio
H (i) 65 Height of sparging zane
v (m/s) 0.25 Rise velocity of the bubble
Q (CFM) 20 Vapor flow rate
Vs 23418.71927 Volume of water in the contaminant plume
Roi (1t} 45 Radius of influence of sparging well
r 1.0E—03 Average radius of bubbles
k 10 Number of sparging wells
n ' 0.2 Porosity
B 0.0000000575 Coefficient of decay
Estimation of time required to remediate:

EXISTING DESIRED TIME

GW CONC, GW CONC, REQUIRED

C{0} {(mg/h C{t) (mg/l) {t) (seconds)

6.3 0.003 133065765.49428 .-..-.;

1540.11303 14,5
421949  ove
Governing equations:

B=1d(D/L)(S/V)(HWV)(Q/VSs)
t=In{C(t)/C{0))/~B

Caleulations based on:

Sellers, Katharine L. and Schreiber, Robert P., "Air Sparging Model for Predicting Groundwater Cleanup
Rate', in Proceedings of the 1992 Conference on Petroleum Hydrocarbons and Organic Chemicals in
Ground Water: Prevention, Detection, and Restoration. Natiohal Ground Water Association,

Nov. 4—6, 1992,
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[3] From: Phil Martin at USEVS03 3/9/95 1:14PM (2085 bytes: 47 1n)
To: Shannon Buckley at USEVS506
Subject: MM-4 COST ITEMS

SHANNON,

HERE IS THE LIST OF ITEMS YOU SENT ME AND THEIR CasTSs

- ——

AIR INJECTION E T
BLOWER ; $10000/ER&

GENERATOR  $ 7500/EA|
FLOW METER . $ 1500/EA, (.
PRESSURE GAUGES $ 250/EA’_“
PRESSURE RELIEF VALVES . $ 2000/EA ¥ i
TEMPERATURE GAUGES . ¢ s500/EA Y77
PIPES, VALVES, MISC . $75000/LS
VAPOR EXTRACTION
BLOWER $ 7500/EA
GENERATOR ' $ 7500/EA
FLOW METER . $ 1500/EA
PRESSURE GAUGE $ 250/EA
PRESSURE RELIEF VALVE $ 2000/EA ‘
TEMPERATURE GAUGE $ 500/EA !
PIPES, VALVES, MISC | $75000/LS i

PLEASE NOTE:

THIS DOES NOT INCLUDE A BUILDING TO HOUSE THE EQUIPMENT, IF
REQUIRED

THIS DOES NOT INCLUDE ANY SYSTEM CONTROLS, IF REQUIRED

THIS DOES NOT INCLUDE ANY UTILITIES, IF REQUIRED

GENERATORS ARE THE MOST COSTLY ELECTRICITY COST YOU CAN GET.
UNLESS THIS IS A VERY SHORT TERM JOB POWER SHOULD BE
PERMANENTLY BROUGHT TO THE SITE.

IF BOTH GENERATORS ARE LOCATED IN THE SAME PLACE ONLY ONE IS
REQUIRED FOR EACH PROCESS

THE COST FOR THE GENERATORS ARE PURCHASE AND INSTALLATION
COSTS ONLY. THIS DOES NOT INCLUDE DIESEL FUEL COSTS.

ANY QUESTIONS GIVE ME A CALL

PHIL
X3645

i

10
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Barnebey & Sutciiffe Corp.
Technical Department
Vapor Phase Adsorption Model

L
ja))

Actlvated Carbon Consumption Calculation

BH-MEBE ! % SUTILIFFE COLS. OH o

q ) (o

System Uondiiiona
Bystarn Tamperatute [oF) 77 |
Flow Rate (ofm) 20 i
Systemn Pressure (mmHg} 760 !
System Oporation {hre/day) D4 _
Rev 2 (2-84)
Design For : - 08:Mar-85
Componant Injat Adsorption T Uatbon Usage | Adsorpfion | Carbon Usage
Goncentration |  Capacly GAC Capasity GAC
AT AL 207E4 JOTES
ppm % % il clay % {wiw) l/cay
Acetaldehyda } ] 0.0 T .00
Acetona 0.0000 0.00 0.00 0.00 . Q.00
Acrylonitrile 0.0500 0.0 0.00 ) R
Ally] Chioride 0.0000 0,00 0.00 ~ 0.00 . 000
Anilina 00000 0.00 0.00 0.00 000
Benzane (.0000 ) 0.00 0.00 . 400
Bulana 0.0000 Q.00 0.00 000 i 0.00
Butanal ’ 40000 ] 000 0.00 0.00 ;0.0
Buty! Acatste {0060 0.00 3.00 0.00 . 090
Carbon Tetrachloride 0.0000 0.00 .00 0.00 0.00
Chlarefarm . £.0000 0.00 0.00 0.00 0.00
Cumena 0.00d0 0.00 .00 0.00 .00
Cyclohaxana 0.0000 0.00 0.00 0.00 0.00
Dlchlorobenzene-1 4 0.0000 0.00 0.00 0.00 L.00
Ulchlorcethane-1,2: 0.0000 0.00 .00 0.00 0,00
Dichicroathylens 12,8000 9.45 1.08 3.1% 312
Iﬁchloromethane : 0.0000 0.00 0,00 0.00 0.00
Dimathyi Pantane-2 2 0.0000 0.00 0.00 0.00 C0.00
| Ethancl , 0.0000 0.00 0,00 0.00 P 000
Ethyl Barzans . £0.00C0 0.00 000 0.00 © 0.06
Ethyl Acatete ) 0.6000 0.00 0.00 0.00 i Q.00
Heptane 0.0000 0.00 £.00 0.00 0.00
Hexane ¢.0000 0.00 0.00 0.00 0.00
isoprapy! Aleohol 0.0000 0,00 0.00 0.00 0.00
lsoprane 0,0000 0.00 0.00 0.00 .00
[soprosy Acetate 0.0000 0.00 0.00 0.00 0.00
Mathanci : 0,000 0.00 0.00 _ D00 t 0.0
Methyl Acryista 5.0060 .00 0.00 .00 . Q.00
Muathyl Methactylate ¢.00Q0 0.00 0.00 .00 . n.00
Mathylene Chioride £.0000 0.00 2.00 .00 600
Mathyt Ethy| Katons 2.0000 c.o07 0.00 . 00D c 000
Methy! Tsobutyl Ketprs 0.0060 ey 0.00 000 0.00
Cotane 06060 0.00 0.00 D00 0.00
Fantans 0.0000 0.00 000 000 . 0.00
Parchicrosthyviane 0.0000 0.00 o] 000 i 0.00
Fhenal 0.0000 0.00 Q.00 4.00 1 06.00
Propane - 0.00C0 0.0 0.00 0.00 i 000
|Styrane 0.0003 0.00 0.00 0.00 v 0.00
Trichlorosthane 3.0000 2289 014 | 1267 | 025
Trchlorosthylena 0.8000 11.42 0.08 T I AT
FREON 113 . {3,0000 0.00 0530 0.00 0.00
Telrahydrofuran G.0500 006 Qo0 o Boa] o 0fC
Tolusne 0,000 o0 X N 0,00
Xylora 0.0000 0.00 0.00 2.00 0.00
otal sege .28 350 |

As The Reterence Component

The Adsorption Capuchy is Gstimated Ysing The Pofanyl Adsorption Theory And Tolusne
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Modal Number | £-170 L-500 | L-1000

L-1800
Maximum|Pregeure (psig) 8 8 10 10
inlet Size (FNPT) 2 4" 4 4*
. Inlet Lacation | bottom | bottom | bottom | bottom
Ougtlat Si2e (FNPT) " 4" 4 -4
Qutlet Location top 1op top top
Maximum Flow (gpm) 10 28 50 60
Maximum Temperaturs {deg | 110 110 110 110
' nfluentpd | 311 311 311 3-11
2.3

System Pressure Drop (psf) | 1.5 2.1 25
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Table E-5
Cost Summary Table

Alternative MM-5: Groundwater Extraction, Pretreatment, and Discharge to FOTW

DIRECT COST
Site Preparation $69,000
Treatment System
Extraction Wells and Pumps (6) $126,000
Piping far Injection Well Water and Piping to Treatment Facility $76,000
Misc pumping materials $78,000
Alr Stripper and Vapor Fhase Carbon Unit (includes regeneration or replacement 41,000
over treatment duration)
pH Adjustment $12,000
Groundwater Manitoring Well Instailation {2} $3,000
Groundwater Use Restrictions $10,000
Total Direct Cost $415.000
INDIRECT COST
Health and Safety (5%} $21,000
Administration and Permitting (5%) $21,000
Engineering and Design (15%) $62,000
Construction Support Services {(15%) $62,000
Direct Cost Contingency (20%) $83,000
Total Indirect Cost | $243,00Q
OPERATION AND MAINTENANCE COST (Annual)
Administrative Q&M (30-year period)
Annual Groundwater manitoring $24,000
Five-year reviews and Five-year Groundwater Monitoring (annualized) $12,600
Present Worth' - Administrative O&M (over 30-year period) $503,000
Treatrment System O&M (30-year period)
System maintenance $134,000
LUHilities $48.000
Presant Wortk - Systarm O&M (over 30-year period) $2,505,000

Total Costs

$3,672,000
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- 9-9b THU 19:86 DELTA CCCLING TOWERS, [0 FAY a0, 200 227 0458 P. 31

QUOTATION NO:
Delta Cooling Towers, Inc.

‘¢¢ LI .f *fll'lh *&,‘#l“*m&ﬂ‘ﬂ:.‘ gf"ﬁf"" !"u‘i,ﬁ y ‘. 'l ge'{ x‘:wl"‘_l“".ﬂ!ﬁ
Faurﬁqfd- 5% ggrsgy énpéiz A A UARD@) AIR STRIPPER .
PHONE; 101122’7-0 300

FAX: 201{227.0458 , P woa PAG—F”]; Of\ :4m1: N I A IL‘._,",.“: I L“,‘,l E‘El‘w-;_‘f?
CUSTOMER: ABE ENVIRONMENTAL SERVICES DATE: _3/9/95 ~
ARLINGTON VIRGTNTA
PROJECT:
ATTN: LESLIE PANEK REF. NO,: .
PHONE NO.; _(703) 769 8134 SITE LOCATION:
FAX No.: _(703) 769 8182 REMARKS:

DESIGN CONDITIONS

Water Flow: Normal__ 3 gpm..  Max/Design_ 39 gpm.
Influent Temp.: Min. _55 _°F, Max. _°F.
Destination of treated water: |J Drinking 0 Other
Operation is: I3 Contnuons, year round [ Other
Minimur ambient winter temperature is °F.
Water discharge from systam; ¥ Gravity flow. ) To transfer pump suctioy.,
Mode of Treatment: ) once-through [ discrets batch circulation

- Other

MAJOR CONTAMINANTS AND REMOVAL REQUIREMENTS:

Inf. EFit, %
Chermical cong, Unit cone, Unlt Removal
TCE £1,000 Ppb 00 Ppb

TOTAL

| ~forfsn] ]l ]

Other performance or o perational requirements, if any;

SELECTION

Model AS.] , 3 5 ~1 90 R vunterflow type, X Forced Draft O Tnduced Duafi
Fan motors 1.5 HP, G TEFC 230 or 460/3/60 T Other
Number of ﬁmppuﬂ one »mO Series [ Parallel

The proposed Strippers are © Dela Standard Design {1 Custom Enginesred

©1987 Delta Cooling Towers, Inc.
All Rights Reserved MANUFACTIRER OF NONLCORROSITE COOLIND TOWIRI, AR SR rans AND JANKS



JAR- 3-95 THU 15:87 DzLTA COOLING TOWERS, (NG FRX 51[9- 201 227 (0458 P02

il v e——————— ]

QUOTATION NO:
Delta Cooling Towers, Inc.
PO. noxm)ﬂ G I g D A A T e e et g g e Sy
Fairfield, New Jersey, 07 29‘70 o VANGUARD® AIR STRIPPER

PHONE! 201/227-03C0 ,
FAX: '  201,327.0458 | | PAGE 2 of 4 RS

STANDARD DESIGN FEATURES

Delta Vanguard® Air Strippers are provided with an FRP Column, an integral treated water collection sump including access

und inspection purl. Fxrex B ek eaforroesediokx Rokk strstardderhiinpisrss dhtshingalumn, a PVC warer distri-
futicn sysiem, and reqnired connections and finings, Type AR mist aliminator, Fan with matar and drives, and Type 104 S§
fasteners and hardware,

CUSTOM DESIGN FEATURES

Delta Customn Air Strippers are provided as described above except:
RANDOM PACKING USED TOQO REDUCE AIR FLOW - 160 _SCFM

SCOPE OF SUPPLY
Inciuding optional items and accersories,

Not
Ttem Component Description Incl’d Qty. Incl’d Remarks
1. VANGUARD™ AIR STRIPPER WITH FAN, MOTOR
AND DRIVE. xJ 1 !
A. Guywire Package 0 X

Available in galvanized or stainless stesl.
B. Free Standing Design O il
An alternate to guywira requirsment.

1. SKID MOUNTING. ¥ 1 O
Factory pre-assembled, prepacked Stripper and components provided on a mounting platform.
(Maodular column exlensions as applicable, are installed in e feld.)

A BI.OWER COATING OPTIONS, ,
MASTIC COATING. ] ————
The heusing and wheel are coaled and a slainless steel shaft offess addilional protection against exposure to
the elements.

PREMITM CORROSNINN PROTRCTION 7 ho| S
PVC pluutivol encapaulntion ol blower housing, whaal and tranic, stainluas sleel shall aod addidoul Prowec-
tivc coating of sheaven, bearing housing and moror shaft. Ar economical alternalive (o fiberglass or stainless
steel,

4, ACCESS LADDER WITH SAFETY CAGE, | x
With step-through landing platform, railing and ladder attachments. Pre-assembled, “[old-out™ consine-
tion for cusy inscallation, Aluminum construction.

© 1987 Delin Cuoling Towers, Inc.
Al Rights Resemved MANUFACTURER OF NON-COR ROSIVE COOLING CIW iRy, ALK S RIPPERS AND TANKS
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QUOTATION NO:;
Delta Cooling Towers, Inc.

EXN

R o SEEEYT TR ey G 8
?ﬂgh‘éﬁrﬂgﬁéfaé%mz ?"' T , i',llg ”v ;

M-29 ',lﬁ i
- PHONE; 901/227.0360 - (4 [ PR
'Fm?ﬁ“gg;l.ﬁaqﬁzrﬁ&;u.:ué: i i

N e L SR

!

i x]l\"1..-‘|, RN -Igl‘l)‘j‘n ‘ ,,r';.'ll‘él!}":l.lill, H“'-" o “‘ ol

Y SRR 4 o R VER R T I P
* P b E‘«l!..’-"‘:a- B T e ENYLLEN e iEL EITYY el RO |
Not
Component Description Inci’d  Qty. Inci'd Remarks
5 AIR FLOW $WITCH, O b
. Signals reduction or loss of 1irflow to indicate fouling nf packing, loose belts, motor fatlure. ste.
6. A. DIFFERENTIAL PRESSURE GAUGE. O E
Indicates pressure differential betwecn sump and atmasphera
B. DIFFERENTIAL PRESSURE SWITCH GA UG:E, ® _1._ D
7. VIBRATION CUT-OUT SWITCH. 3 b
Contict closurs will shur down blower due to excessive vibrations.
.3 HIGH 5UMP LEVEL SWITCH. . & 1 i
Signals excess water lavel in sump of Air Siripper.
9. LIQUID LEVEL CONTROL PACKAGE. 3 &
For Stripper sump, tanks, ste, with back up controls, Used with two-stage stripping systems and when siripper
outlet iy connected to pump suction. Primary mechanical system maintains non-osciltatin &, preset waler level
nver a span ol varying flow rates. Two (2) cuntraliers are provided; one for auze-4lart/stop of transfer pump,
and the other (or emergency Hi level menitonng and eontrol. Consult Factory for 5 pecifications,
10.  ANTL-FREEZE QPTIONS. '
A. DRAIN VALUE ACTUATOR. L -—
Automatically drains stripper sump when freczing condition exists during system shutdown.
B. BLOWER AIR PRE-HEATFR. O q
Heats inlct air t0 a wet bulb temperature above 32° F. Required for cerfain Jow flow, cold weather oper-
ating conditions.
11, TRANSFER PUMP PACKAGE, x| 1 Ll Fea
For 2ad stage stripper suppi ¥ or pumped system discharge. Jucludes two (2) PVC valves for proper function
ol the ahove “liguid level control package.”
13, FREMOUNTING OF TRANSFER PUMP. i -1 =
Skid mounting option (4} required.
13.  FLOW METER TOTALIZER. 3 1 0
14. DISTRIBUTION NOZZLE, 'a) 1 |
15. STORAGE TANK. [y =
14, WELL FUMP. G - G2
Btainless stee! with teflon seais for maximu:m resis(ance 1o conkyninated waler..
17 WELL LIQUID LEVEL CONTROLS, | 3
Intrinsically safe open &lyle controller; conductivi ¥ acwaled.
18, CONTROL PANEL. Xl 1 o —
MEMA __4 enclosure, (Etectrical drawing provided after order.)

© 1987 Deltm Cooling Towers, Ing,
Ail Rights Reserved MANUFACTURER OF NON. CORROSIVE COOLING TQ WERS, AIR STRIPPERS AND TANKS
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QUOTATION NO:
Delta Cooling Towers, Inc.
S b osa Tl TYEM SIS ER o TR I O i, TR
L ?ﬁﬁf}pi’ New ﬁg'mm&”ﬁhwswfﬁm ’i‘ﬁg A Rf) i L{{f T#&EER SR
PR a0l /oast v RAGE A 0L R S
Not
Item Component Descriplion Incl'd  Qty. Incl’d Remarky
19, PREMOUNTING & PREWIRING OF CONTROL X P S
PANEL.
20. TELEMETRY REMOTE TERMINAL §YSTEM. a0 &
1. CHEMICAL CLEANING SYSTEM. | =
22, IRON REMOVAL SYSTEM, 2 - =
23, SOIL VENTING SYSTEM. C I §
24 CARBON ABSORPTION SYSTEMS,
A. VAFOR PHASE B _1 . O 1200 # cachan supply
B Y.de’lb%l-ﬁEEXP Dehumidifier =
25 ADDITIONAL ITEMS. a4
26. 0 ___d
27, O a
TOTAL MATERIAL COSTIS$_31,550 Add $9800. for each additinal carbon unit

THIS QUOTATION 15 X FIRM for 30 days and is subject to review thereafler,

THIS QUOTATION 1SC] FOR BUDGET PURPOSES ONLY,

Price quoted js F.O.B. Falifield, N.J. and is based on shipment withir 90 days after receipt of formal purchase order.

Shipment can be made approximately _3=7 __ weeks after receipt of purchase order, or approval of drawings, if ap-
plicable. Terms of payment are net 30 days after date of invoice.

We trust this proposal is complete and satisfies your request. ﬁ/

If we can be of further assistance, please do not hesitate to contact us. Keith Kay
Sales Engineer
Vety truly yours,
Delta Cooling Towers, Inc.

This quotation is submilied on behalf of Delta Cooling Towers, Ing, and is subjegt (o formal review priur to acceptance.
All attachments including the standard Conditions of Sale and Warranty, constitute our complete proposal.

Represented by:
(Company) Ensons Inc

(Address) 9508 Ironmaster Drive
(City, State, Zip) Burke, VA _22015%
(Telephone No.) 703_8§13 704

(Signature)

enc. [0 — List Attached.

ce: 1 — Delta, Fairfield, Ram Nagrani

© 1987 Delta Coollug Towers, Tde.
All Rights Regerved MANUFACTURER QOF NON.CORROSIVE COOLING TO WERS, AIR STRIPPERS AND TANKS
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GROUNDWATER EXTRACTION SYSTEM



GROUNDWATER EXTRACTION SYSTEM

1.0 INTRODUCTION. This appendix presents the proposed extraction system for ex
situ remedial alternatives for surficial aquifer groundwater at OU 7. First, the
U.5. Geological Survey (USGS) developed an extraction system. This system is
discussed in Sectiomn 2.0. Next, an alternate groundwater extraction system was
developed and this system is presented in Section 3.0. Section 4.0 presents the
estimated length of time for the extraction system to operate at QU 7.

2.0 GROUNDWATER EXTRACTION SYSTEM DEVELOPED BY THE USGS. The groundwater
extraction system developed by the USGS for OU 7 is presented in Attachment A to
this appendix. This proposed system consists of 4 groundwater extraction wells
with water table drawdowns of approximately 20 feet at a pumping rate of 5
gallons per minute (gpm) for each well.

3.0 ALTERNATE GROUNDWATER EXTRACTION SYSTEM. An alternate extraction system to
the one developed by the USGS was prepared. The discussion and calculations
contained in this section for this alternate extraction system include a
presentation of results for groundwater pathlines for plume capture followed by
a discussion of the application of the "batch flush" model that was used to
predict the number of pore volumes of flushing to reach action levels in
groundwater at 0OU 7.

The figures presented in Attachment B of this appendix were prepared from the
RESSQ Pathline Model (i.e, the main sub-code within the WHPA software package).
RESSQ is a two-dimensional model of the flow to (or from) wells pumping (or
recharging) in an otherwise uniform regional groundwater flow.

3.1 Capture Zone Flow Patterms The first two figures in Attachment B show
groundwater flow lines and watet table elevation contours for six recovery wells
that are spaced uniformly along the QU7 plume, and are pumping at various flow
rates. For this analysis, aquifer transmissivity was taken to be 250 ft?/day,
aquifer thickness was taken to be 80 ft, aquifer porosity was assumed to be 0.25,
and the non-pumping water table gradient was takem to be 0,00275 toward the
southeast (-45°). The length of the pathlines toward each well is for a five
vear travel time, In the first figure, the total flow to all six wells is 50
gpm, and in the second figure, the total flow iz to all six wells is 26 gpm. It
can be seen that the entire plume is flushed - at least once - in the five years
when the well pumping rate is 26 gpm. An exception to this is the "stagnation®
zones midway between each adjacent pair of wells. These stagnation zones could
be flushed by converting the 2nd, 4th and 6th wells to recharging rather than
discharging wells. This flow pattern, shown in the third figure, would flush
these stagnation zones and would do so rapidly; the flow time between a recharge-
discharge well pair would be less than one year.

In summary, six recovery wells would be used to extract groundwater until the
plume has been drawn intc a narrow band along the line of the wells; perhaps to
the point where contaminated water only exists in the stagnation zones. At this
point, the alternate wells would be converted to recharge wells where clean water
would be used to flush out the remaining contamination.

Coc-OU7.F5
ASW.08.95 F1



3.2 Batch Flush Model for TCGE For TCE, the contaminant that defines the plume
at OU 7, the octanol-carbon partitioning coefficient is about 120 ml/gm. The
fraction of organic carbom in the solls of the water table aquifer at 0U7 is
about 00,0012, the bulk demsity of the aquifer soils is about 1.7 gm/ce, and the
porosity of the aquifer is assumed to be 0.25. With these values, a retardation
coefficient of 2.0 is calculated. Using this retardation coefficient, and the

batech flush model:
(o4
PV = -R ln{—f]
<y

Where:

PV = the number of pore volumes of flushing necessary to reduce the
groundwater concentration from some initial concentration (c,)

cy = the final concentration of TCE

B = the so0il retardation factor

the following number of pore volumes of flushing will result in the contaminant
reduction indicated:

4.6 PVs will cause a 10 times reduction
3.2 PVs will cause a 5 times reduction
1.4 PVs will cause a 2 times reduction

Table F-1 shows the number of PVs needed to reduce the TCE plume to 5 ug/l given
the wvarious starting concentrations.

Table F-1

Feasibility Study, QOperable Linit 7
NAS Cecil Field, Jacksonville, Florida

Initial Concentration (ug/1) Pore Volumes to get to 5 wug/l
50 4.6
100 ]
500 9.2
1000 10.6
5000 13.8
50000 18.4
500000 23.0

Now, given the measured plume and the capture pathlines, it can be determined how
many years are required to flush the contamination from the aquifer.

Cec-DU7.FS
ASW.DB.95 F-2



4.0 ESTIMATED LENGTH OF TIME FOR EXTRACTION SYSTEM TO OPERATE, This sectiom
discusses the assumptions and calculations used to estimate the length of time
that an extraction system would to operate OU 7 in order to extract all
groundwater above action levels at the OU. The methods used for this analysis
were described above, and the following assumptions were made:

* The 6-well, 26 gpm system discussed above would be used at the site.
* The action level for TCE in groundwater is 3 ug/£.

* The highest concentration of dissolved TCE in the plume is 6,300 ug/4
(Aquaprobe boring GS5-16-1). Higher concentrations of TCE were detected

in samples from GS5-16-12 at the source area; however, the rapid decrease
in TCE concentrations downgradient from the source area indicate that
these high concentrations deo not represent dissolved TCE.

« The retardation factor for TCE is 2.0 (as described abowve),

Using the batch flush model as described above:

3ug/L

PV=-2.0ln(—=2di=
6,300ug/L

)=15.3

Therefore, at least 15.3 pore volumes would be required to reduce the highest
concentrations of TCE in the plume to 3 ug/f. However, the distance to the
pumping well also should be considered in this calculation because the
contaminated water needs to be removed from the aquifer. Based on the
configuration discussed above, it would take approximately &4 years for the water
from GS-16-1 to reach extraction well No, 2. Therefore, the extraction system
would have to operate for approximately 60 years (15.3 times 4 years).

The alternate extraction system presented above is a rough design that was
developed to be used as an aid to costing extraction alternatives in the FS. The
extraction system was designed to capture all the water within the QU 7 plume and
was not intended to take into account the distribution of contaminants.
Therefore, if a pumping system is designed, the well placement and pumping rates
will be adjusted to minimize pumping time. Because the extent of the plume used
to develop an extraction system for OU 7 was wider than that predicted in the RI,
the assumption was made for calculating a timeframe of extraction that the No.
2 extraction well could be moved to the west far enough so that it would only
take 2 years for water from GS-16-1 to reach the well. This would reduce the
pumping time to 30 years.

As discussed above, some extraction wells could be converted to injection wells
to flush out stagnation zones that would form between the pumping wells. It is
difficult to estimate how long it would take to flush the stagnation zone because
the eventual concentrations in these stagnations zones are unknown. It was
assumed that it would take an additional 5 years to flush out the stagnation
zones.

The pumping duratioms presented in this appendix are estimates. There are many
adjustments that could be made during the design phase to optimize the system
including:

Cec-OUT.FS
ASW.08.95 F-3



» adding wells

» adjusting pumping rates

+ repositioning wells

» building in variable pumping rates designed to flush out stagnation zones

These may significantly reduce the time required to reach the action levels.
However, the extraction system presented in the FS and discussed in this Appendix
is considered appropriate for cost estimating purposes.

Cac-QU7.FS
ASW,.08.95 F-4
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United States Department of the Interior

GEOLOGICAL SURVEY

WATER RESOURCES DIVISION
224 West Central Parkway, Suite 1006
Altamonte Springs, Florida 32714
(407) 865-7575

MEMORANDUM

January 30, 1995

Tl Eric Blomberg, Geologist, ABB, Tallahassee, FL.
From: Keith J. Halford, Hydrologist, WRD, Altamonte Springs, FL.
vhrough: Charles H. Tibbals, Hydrologist, WRD, Altamonte Springs, FL.
Subject:  Site 16 pump and treat remedial alternatives

The calibrated GW flow model of the shallow aquifer system at NAS Cecil Field was used as the basis for
answering your questions. The areal and vertical extent of the model is shown by the figures in Packet 1. The model
wis calibrated to water-level measurements collected during times of low, 57/yr, and high, 77/yr, effective recharge

:tes, The resulting potentiometric surfaces for model layers 1-5 are shown in figure packets 2 and 3 (May ‘94 and
“Jctober “94). ., lie postings on the figures are water-level residuals, r = A, - A ,, where h,, is the calculated water level

and h,,, is the measured water level. A residual of 0.5 indicates the model calculated water level was 0.5 ft higher than

tke measured value. Likewise, a residual of -0.2 indicates the model calculated water level was (0.2 ft lower than the
.+ wured value. The hydraulic properties used for head and pathline computations are listed in Table 1.

Table 1: Aquifer and confining unit properties used in calibrated model.

Aqum?ﬁgdgm qu UNIT | o i K, fi/d ,
Surficial (1-3) T3 | oo 0.2

r Blue Mart (4) 0.01 0.009 0.2
Upper Rock (5) 40. NA 0.2

l Gray Mart NA 0.005 0.2
| Lower Rock (6) 20. NA 02

A model with a finer grid near site 16 (Packet 4) and with the hydraulic properties shown in Table 1 was
‘anstructed, since the grid used to deveiop the calibrated model was too coarse near site 16 to properiy evaluate the
imp-and-treat remediation alternatives. The smallest model elements are 5 ft on a side and are located at potential
wraction weii »ites. All extraction wells were assumed to be screened from water table to about 60 ft BLS and wounld
produce at 5 gpm, The wells were simulated as extraction points in layer 2 with a high leakance value between layers

rﬁ
(o)
inkb
odel simulated drawdowns at a node. , is the effective radius of a tinite difference block and is equal to

1 and 2 above the extraction points. Drawdowns in individual wells were estimated by adding As = to



0.14/AxAy., where Ax and Ay are the width and length of a model block. The expected drawdowns in the extraction
vells are about 20 ft at pumping rates of 5 gpm and assuming 50% well efficiencies,

Four scenarios were considered for remediation, do-nothing, install-1-well, install-3-wells, and install-4-
wells. The travel times and capture area are shown in plan and section packets 5-8. The travel times calculated are
based on an assumed effective porosity of 20%. The travel times can be checked and improved by comparing those in
} ~cket 5 to what is known to have occurred. If the 50 yr travel times, actually took 25 yrs, the times in all packets
should be adjusted to half of what is shown. Beware, The travel times are based on advective transport ONLY, not on
diffusive or dispersive effects so small concentrations are expected ahead of the plume shown in packet 5.

[ think reinjection of the treated water is not feasible in the Surficial aquifer due to its low hydraulic
conductivity.

A-ha, [ remembered. [ can present a given remediation scheme more clearly, if needed, for the RABid
¢ nmitee. If you have questions please call at (407) 865-7575

Sincerely,

sy 4l

Keith J. Halford
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LIST OF PACKETS

Summary of base wide model lateral and vertical discretization and extent.

Calibrated potentiometric surfaces around site 16 in modet layers 1-5 (Upper, Middle, and Lower Surficial,
Blue Marl, and the Upper Rock) on May 6, 1994 with residuals posted.

Calibrated potentiometric surfaces around site 16 in model layers 1-5 (Upper, Middle, and Lower Surficial,
Blue Marl, and the Upper Rock) on October 19, 1994 with residuals posted.

Portion of 70 column by 71 row grid used to evaluate pump-and-treat options at site 16.
Forward-tracked particle paths from site 16 assuming a steady recharge rate of 67/yr and no remediation.

Backward-tracked particle paths and capture zones from 1 remediation well screened across the Upbcr and
Middle Surficial and produced at 5 gpm.

Backward-tracked particle paths and capture zones from 3 remediation wells screened across the Upper and
Middle Surficial and produced at 5 gpm.

Backward-tracked particle paths and capture zones from 4 remediation wells screened across the Upper and
Midd!= Surficial and produced at 5 gpm.
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APPENDIX F
ATTACHMENT B

FIGURES FOR ALTERNATE GROUNDWATER EXTRACTION SYSTEM
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APPENDIX G

SENSITIVITY ANALYSES
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