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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 hazardous materials at Navy and Marine Corps installations, 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 environment. 

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 presence 
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 thatNava1Ai-z Station (NAS) Cecil Field 
has 18 sites that may pose a threat to human 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 action objectives (RAOs), applicable and/or 
relevant and appropriate requirements, the identification and screening of 
applicable technologies to address the RAOs, the identification and description 
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 OOB, P.O. Box 111, NAS Cecil Field, Jacksonville, Florida 32215-0111. 

FOREWORD 

The Department of the Navy developed the Installation Restoration (IR) program 
to locate, identify, and remediate environmental contamination from the past 
disposal of hazardous materials at Navy and Marine Corps installations. 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 environment. 

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 presence 
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 human 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 action objectives (RAOs) , applicable and/or 
relevant and appropriate requirements, the identification and screening of 
applicable technologies to address the RAOs, the identification and description 
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 OOB, P.O. Box 111, NAS Cecil Field, Jacksonville, Florida 32215-0111. 

Cec-OU7.FS 
ASW.OB,95 



EXECUTIVE SUMMARY 

ABB EnvironmentaL Services, Inc. (ABB-ES) has been contracted by the Department 
of the Navy, Southern Division, Naval Facilities Engineering Command 
(SOUTHNz4VFACENGCOM) to complete a Remedial Investigation and Feasibility Study 
(RI/FS) for Operable Unit (OU) 7, 1 ocated at Naval Air Station (NAS) Cecil Field 
in Jacksonville, Florida. The Navy is preparing the RI, the baseline Risk 
Assessment (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 FS is to identify remedial action objectives (RAOs), identify 
remedial action alternatives thatwillachieve those objectives, and evaluate the 
alternatives to provide the basis for selection of a preferred remedial action 
aLternative. This FS contains an overview of the RI and the F!A for OU 7 and 
contains the identification and discussion of applicable or relevant and 
appropriate requirements (WARS) to develop RAOs. Next, remedial technologies 
that address site-specific considerations established in the RAOs are identified 
and screened; those technologies that pass the screening phase are developed into 
remedial alternatives. Remedial alternatives are then developed and analyzed in 
detail for comparison in the comparative analysis. 

The RI/RA completed for OU 7 identified an unacceptable human health risk for 
surficial aquifer groundwater based on the future residential land use scenario 
for exposure to groundwater. No ecological risks were identified for any media 
at ou 7. Therefore, one RAO 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 
RAOs to comply with AIZARs. One RAO was developed to address chemicals in 
groundwater that exceed chemical-specific ARQs. These RAOs are summarized 
below. 

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

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

Both RAOs developed for OU 7 relate to the groundwater medium. Five remedial 
alternatives were developed to address management of migration (i.e., surficial 
aquifer groundwater) at OU 1. 

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 
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Surface Water 
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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 Oil 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. 

Alternative 5: Groundwater Extraction, Treatment via Air Stripping, and 
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established in the National Oil and Hazardous Substances Pollution Contingency 
Plan (NCP). The eighth and ninth criteria, State and public acceptance, will be 
addressed for au 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 been contracted by the Department 

of the Navy, Southern Division, Naval Facilities Engineering Command 

(SOUTHNAVFACENGCOM) to complete a Remedial Investigation and Feasibility Study 

(RI/FS) for Operable Units (OUs) 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 au 7. au 7 consists of 

Site 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 SARA"); the National Oil and Hazardous 

Substances Pollution Contingency Plan (NCP) (U. S. Environmental Protection Agency 

[USEPA], 1990b); and Guidance for Conducting Remedial Investigations and 

Feasibility Studies Under CERCLA (RI/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 (Section 1.2) and discusses how 

this process will be implemented for OU 7 at NAS Cecil Field (Section 1.3). A 

site description and history of NAS Cecil 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 FS report 

is to document the results of a study that develops, screens) and evaluates 

potential remedial alternatives to address contaminated media at au 7. The FS 

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, 1995c; 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 1994b). 

The goals of the RI/FS for OU 7 are to assess the extent, magnitude, and impact 

of contamination at the waste disposal site (i.e. I the seepage pit and adjacent 

area); to qualitatively and quantitatively assess the risk posed to human health 

and the environment; and to develop remedial alternatives to address threats to 

human health and/or Lhe 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 obj ectives (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 Section 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 NCP 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, extrac~ion, treatment, disposal, 
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 volumes or areas are determined by taking into account the 
requirements for protectiveness as identified in the RAGs 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 action. 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, irnplementability, 
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: 
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overall protection of human health and the environment; 

reduction of toxicity, mobility, 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 
swnmarized and compared in a comparative analysis. The alternatives are compared 
with each other against several criteria, including: 

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 criteria are used because SARA requires them to be considered 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 responsivenp:ss s"lurunary 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 IMPLEMENTATION OF THE FS FOR OU 7. The FS completed for au 7 was conducted 
according to the process described in Section 1.2. 
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The RI for au 7 was prepared based on the site conditions through July 1994. An 
IRA that included the signing of an Interim ROD (IROD) was completed at OU 7. 
This FS takes into account site conditions after the completion of the RI, RA, 
and the IRA. 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. ° 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 BACKGROUND. 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 Operations. Some of the tasks required to 
accomplish this mission include: (1) operation of fuel storage facilities, (2) 
prov~s10n 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 repair 
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. 

au 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 consi.c;ts 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 
(SaUTHNAVFACENGCOM, 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 vicinity_ The closest incorporated 
municipality is the town of Baldwin, which is centered approximately 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 residential 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 Facilitv Historv 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 (lAS) by Envirodyne Engineers in 1985. The lAS 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 lAS. OU 7 was included in the lAS and the 
RFI. 

NAS Cecil Field was placed on the National Priority List (NPL) by the U. S. 
Environmental Protection Agency (US EPA) and the Office of Management and Budget 
in December 1989. A Federal Facility Agreement (FFA) for NAS Cecil Field was 
signed by the Florida Department of Environmental Protection (FDEP, formerly the 
Florida Department of Environmental 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 rr 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 investigation of PSCs 4, 6, 9, 12, 18, and 19. 

In 1993, NAS Cecil Field was selected for closure by the Base Realignment and 
Closure (BRAC) Commission. An Environmental 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. au 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. 
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1.5.1 Site Location OU 7 consists of Site 16, the AlMD Seepage Pit and the 
affected area (Figure 1-3). OU 7 is located west of the north-south jet runways 
at NAS Cecil Field. The AlMD seepage pit and affected area are located 60 feet 
north of Building 313. Currently, the Jet Engine Maintenance Shop and NDl 
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 is relatively flat and covered with asphalt and 
concrete. The irrunediate vicinity is crisscrossed with several utili ties, 
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 From 1959 until 1980, grease, 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 
Associates, 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,lOO-gallon 
underground concrete holding tank, located north of the building. The holding 
tank (now identified as the NDl 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. In the late 1960s, a l2-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 storrnwater sewer system. The 
storrnwater drainage system eventually discharges to the series of open ditches 
that empty into Sal Taylor Creek (Harding Lawson Associates, 1988), The distance 
from au 7 to the discharge point of the stormwater system is 2,600 feet; the 
distance from this stormwater sewer discharge point to Sal Taylor Creek is 
approximately 2,400 feet. 

Use of the seepage pit was discontinued in 1980. At that time, plplng leading 
from the tank to the seepage pit was removed, and the tank I 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 before plugging is unknown; soil 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 J a bead separator J 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 plplng. 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 90-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 1989 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, 1994b). 
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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, 1995c). As discussed in 
Chapter 1.0, au 7, the AIMD Seepage Pit, received waste materials from Builrl"ing 
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 environmental media via contaminant migration. 
Past and recent (1994) field investigations have been completed to assess the 
nature, extent, and magnitude of contamination at au 7 attributable to the 
seepage pit and affected area. 

2.1 SUMMARY OF PREVIOUS 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 I and 
recommendations from these investigations are presented and summarized in Table 
2-1. 

2.1.1 Initial Assessment Study (lAS) The lAS (Envirodyne Engineers, 1985) 
identified hazardous waste sites 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 lAS, including Site 16 (OU 7), the AIMD Seepage Pit. The information 
collected during the lAS led to the initiation of RFI field activities at OU 7 
(Envirodyne Engineers, 1985). 

2.1.2 Resource Conservation and Recoverv 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 sedimRnt sample, and 

measurement of water levels in all monitoring wells. 

When 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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Table 2-1 
Findings and Conclusions from Previous Investigations 

Feasibility Study, Operable Unit 7 
Naval Air Station Cecil Field 

Jacksonville, Florida 

Tasks Completed Results of Sampling Recommendations 

Records search No sampling conducted 1. Install three surficial monitoring wells to detect 
Onsite survey contaminant migration trom the seepage pit. 
Confirmation study ranking 2. Collect samples from the three groundwater 
Site ranking monItoring wells on a quarterly basis for one 
Confirmation study recommen- year. 
dations 3. CoHect a sediment sample from the 

drainageway that received discharge from the 
seepage pit. 

4. Analyze the groundwater and sediment sam-
ples by GC/FIO scan with capillary column for 
MEK, TCE, toluene, phenol, methylene chloride 
and cresol; COD; TOC; TaX; cadmium, chro-
mium, sIlver, lead, cyanide; oil and grease; 
specific conductance; pH. 

Site reconnaIssance Groundwater results. Corrective Action Study to further investigate 
Geophysical survey a. trichloroethene (TCE): 4oo,ug/ I the lateral and vertical extent and concentra-
Installed three new groundwater b. 1,2-trans-DCE: 380,ug/ I tions of the hazardous constItuents found at 
monitoring wells c. chromium: 74/-19/1 the site. 
Collected three groundwater d. lead' 175 ,ug/ I 
samples 
Collected one surface sediment 
sample 

Ground penetrating radar (GPR) 1. The GPR survey was not success- 1. Conduct EM and MAG geophysical survey to 
survey ful in delineating the seepage PIt, determine the location of buried piping and 
Plezocone survey underground piping, and under- utility networks. 
Groundwater headspace screen- ground utIlity network. 2. Collect and analyze four surface soil samples 
ing 2. Low concentrations of TCE, TCA, to support RA and FS. 
Surface soil sampling and peE were detected in the four 3. Collect and screen soH and groundwater sam-
Subsurface soil sampling and groundwater headspace screening pies from a minimum of15 locations to deter-
monitoring well installation samples collected. mme the horizontal and vertical extent of con-
Groundwater sampling 3 The one piezocone probe installed tamination at the site. 
Hydraulic conductivity testing to 48 feet, indicated fine to silty 4. Install three borings with continuous split-
and water level elevation mea- fine sand with lenses of cemented spoon sampling to a depth of approximately 
surement sand to hardpan. 120 feet bls to determine site-specific lIthology, 

4. Analysis of five surface SOIl sam- Install four borings to identrfy the presence of 
pies indicated the presence of NAPL based on the results of the screenmg 
toluene, xylene, and PAHs, 

"-
(see 3). 
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Table 2-1 (Continued) 
Findings and Conclusions from Previous Investigations 

Feasibility Study, Operable Unit 7 
Naval Air StatIon Cecil Field 

Jacksonville, Florida 

Previous Study Tasks Completed Results of Sampling 

Remedial Investigation 5. Analysis of 16 subsurface soil 5 
and Feasibility Study samples from five borings detect-
for aus 1, 2, and 7 ed the presence of acetone, 1,2-
(ABB-ES, 1991) (contin- DCE, TCE, naphthalene, 2-
ued) methyl naphthalene, 2-

methylphenol, 4-methylphenol, 6. 
and bis(2-ethylhexyl)phthalate. 

6. Analysis of groundwater samples 
from seven new monitoring wells 
detected 1,1-DCE, 1,1-DCA, 1,2-
DCE, 1,1,1-TCA, TeE, 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 L2S 
wells 
1.0 ft/d for one L2S 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 

Notes: GC == gas chromatograph. PAH == polynuclear aromatic hydrocarbon. 
FlO == flame ionization detector. EM == electromagnetic. 
MEK == methyl ethyl katone. MAG = magnetometer. 
TCE == trichloroethane RA = risk assessment. 
COD == chemical oxygen demand. FS = Feasibility Study. 
TOC == total organic carbon. bls = below land surface. 
TOX = tOXIcity. NAPL == nonaqueous phase liquid. 
RCRA = Resource Conservation and Recovery Act. DCA == dichloroethane. 
J.1911 == micrograms per liter. ft/d :::; foot per day. 
DCE == dichloroethane. LZS == lower zone of the surfiCial aquifer. 
OU == Operable Unit. UZH == upper zone of the Hawthorn Group, 
TCA == trichloroethane UZS = upper zone of the surficial aquifer. 
peE = tetrachloroethene. 
ABB-ES == ABS Environmental Services, Inc, 

- - - -

I 

RecommendatIons 

Install eight borings to characterize and del in-
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 monitoring wells to com-
plete characterization and delineation of site 
contamination 

! 



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 [I'g/P]), TCE (400 I'g/P), chromium (74 I'g/P), and lead (175 "g/P) 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 connecting the seepage pit to the storrnwater sewer system. The direction of groundwater flow, estimated from the three groundwaterlevel measurements, was to the south. 

Based on the results of the RFI, a Corrective Action 
to further investigate the lateral and vertical 
constituents found at the site. 

Study Plan was recommended 
extent of the hazardous 

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 excavation, utilities, and other subsurface features; 

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

headspace 
compounds 

screening 
(VOCs); 

of groundwater 

sampling and analysis of surface soil; 

samples 

sampling and analysis of subsurface soil; 

installation of monitoring wells; 

sampling and analysis of groundwater samples; 

hydraulic conductivity testing; and 

for 

measurement of water levels in monitoring wells. 

volatile organic 

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

GPR Survey. The GPR survey was conducted on October 10, 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 pipin8, 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 au 7. Fine-grained to silty sand with occasional lenses of cemented sand were detected at au 7 to a depth of approximately 48 feet below land surface (bls), when the survey was terminated. 
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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. TeE 
and 1,1, I, - 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). VOCs and several semivolatile organic compounds 
(SVOCs) characteristic of solvents, plasticizers, and petroleum were detected. 

Subsurface Soil Sampling and Monitoring Well Installation. 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 soil. 

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

Hvdraulic Conductivity Testing and Water Level Elevation Determination. 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 au 7 investiga
tion. These consisted primarily of data needed to further assess the nature and 
extent of soil and groundwater contamination at au 7. Recommendations to fill 
the data needs were presented in the TMSS. 

2.2 SUMMARY OF REMEDIAL INVESTIGATION. 

2.2.1 Hydrogeology In the area of this investigation, there are three water
bearing systems. According to the Florida hydrostratographic nomenclature 
(Florida Geological Survey [FGS], 1986) these units, from most shallow to 
deepE'-st, 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 uni t are present as dolomite underlying 
a layer of clay with dolomite fragments. Wells designated as "rock" or 
IIsecondaryrl wells are screened within the intermediate ,tartesian" aquifer. The 
Floridan ~quifer system was not encountered during the investigation at au 7. 
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2.2.1.1 Surficial Aquifer System The undifferentiated sediment in the surficial 
aquifer system in the area of au 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 au 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 (UZS) , intermediate (IZS), and lower (LZS) parts of the 
surficial aquifer system. 

The surficial aquifer system is under water table conditions (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 is 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 is 
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 l6-21S, 221, and 23D. 
The surficial aquifer, in turn, drains to an area south-southeast of well cluster 
CEF l6-38S, 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-16-5S) to the furthest downgradient monitoring well 
(CEF-16-32S) 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 1994. 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 USCS at Cecil Field, the 
hydraulic conductivity of the surficial aquifer ranges from 3.0 to 5.0 ft/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 Hawthorn 
includes near its top a locally continuous carbonate-rich unit of dolomite with 
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significant secondary (e.g., fractures) porosity, possibly including shell hash, 
or sand bodies. This carbonate-rich unit forms the historical Ilrack aquifer" or 
"secondary artesian aquifer, 'I 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 bis. The top of this unit is irregular and may represen~ an 
erosional '.Inconformity. The total thickness of the entire Hawthorn Group 
(including the underlying clayey confining beds) exceeds 300 feet in this area 
(Florida Geological Survey [FGSj, 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 higr.er 
than the potentiometric surface in the lower zone of the surficial aquifer. As 
a result, the potential exists for upward leakage of \Vater from this unit to the 
surficial aquifer system. This is particularly true near creeks, where 
topographic relief and lowering of surficial heads due to gaining streams 
accentuates this head difference. At au 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 ft/ft, 
based on \vater level data collected in August 1994. Water levels were also 
collected 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. 

A vertical upward gradient from the intermediate aquifer to the surficial aquifer 
is present, as documented by the higher head in the I1DDI1 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 l6-21S, 
221, and 23D. 

Hydraulic conductivity values were estimated for each well in the intermediate 
aquifer at au 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 upper portion of the intermediate 
aquifer is estimated at 40 ft/day. 

For the intermediate aquifer, a seepage velocity of 0.36 ft/day or 131 ft/yr was 
calculated. This was based on a hydraulic conductivity of 40 ft/day (USGS, 1995) 
a horizontal gradient of 0.0018 ft/ft (based on August 1994 water levels), and 
an effective porosity of 0.20 (USGS, 1995). 

2.2.1.3 Floridan Aquifer System The Floridan aquifer system is the principal 
source of groundwater-derived public drinking water in most of northern 
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 Formation, the Avon 
Park Formation, and the Ocala Limestone, The Hawthorn Group, which forms a 
confining zone, unconformably overlies the Floridan aquifer. Geraghty & Miller 
(1983) report that the transmissivity of the Floridan aquifer a few miles east 
of the base is 25,400 square feet per day (ftz/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 OU 7 RI was completed in 1994. 
Surface soil, subsurface soil, groundwR"t_er, sediment, and surface water were 
investigated. Sampling locations are shown on Figures 2-3 through 2-8 The 
evaluation of investigation results indicates that contaminants were found in 
samples from all media. 

TeE was introduced to the soil and ground;;vater 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 TeE and 
cobalt, none of these contaminants are observed to have migrated from the source 
area in the 35 years since discharge to the Seepage Pit began. 

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

2.2.2.1 Soil 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 unsaturated soil above the water table 
(vadose zone). 

Evaluation of analytical results for 10 surface soil samples (0 to 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 
associated 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, pesticides, 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 laboratory and 
sampling artifact). The SVOCs include 11 PAHs, 2 phthalates, and phenol. The 
inorganics that most frequently exceed background screening concentrations are 
aluminum, calcium, 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 
micrograms per kilogram [~g/kgJ), 
area and replaced with clean fill. 
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sampling and analysis, it is estimated that an average TeE concentration of 137 
ILg/kg remains in the vadose zone soil (0 to 6 foot bls) oVer an area of 
approximately 5,000 ftZ located around the perimeter of the original source area. 
It was estimated (using the Summers Model) that the TeE concentration in leachate 
generated by precipitation infiltrating the soil would be approximately 217 ILg/ f. 
Based on these estimates, it will take approximately 30 years for infi 1 tn'ltinB 
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 ILg/l. These estimates assume that all TeE in the soil above 
and below the water table will migrate, TeE is not present as a nonaqueous phase 
liquid (NAPL), and leachate will mix with the top 10 feet of the surficial 
aquifer. 

2.2.2.2 Groundwater Because 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. Evaluation of groundwater analytical results from 43 temporary 
groundwater sampling probes (Aquaprobe borings) and 34 monitoring wells indicates 
that contaminants, primarily TeE, 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 TeE 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 TeE. 
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, TeE was detected only in IZS wells. The TeE 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 
IZS to the UZS. 

The highest groundwater concentrations of TeE were detected in an Aquaprobe at 
the source area. The highest of these detections was 1,500,000 ILg/i (aqueous 
solubility is 1,100,000 ILg/i) 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 ILg/P. This estimate also assumes the 
TCE present in soil will re~pond as adsorbed and dissolved TCE. 

The projected path of the TeE 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 dispersion) 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 TeE at the seepage pit, the concentration of 
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the TCE plwne would reach a maximwn discharge concentration of 730 I'g/ i in 
approximately 195 years (i.e., by the year 2189). However, based on previous 
estimates, the TCE concentration in groundwater at the source will be 5.0 I'g/P 
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 ~o dRcrease 
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 l,l-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 I'g/P) 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, nor 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 IZS 
of the surficial aquifer. Bis(2-ethylhexyl)phthalate, a cornmon 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 Building 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 
observed. 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 OU 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 OU 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 
the following data 

Based on the evaluation of data gathered during the OU 7 RI, 
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 
GS·16-l and GS-l6-43) is not known. 

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

2.2.3.3 Recommendations Based on the evaluation of data gathered during the OU 
7 RI,the following rRr.ommendations are presented, 
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A control program should be instituted for contaminants in groundwater 
at au 7 to prevent risks associated with possible future use of 
groundwater as a potable water supply. 
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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 Sal Taylor Creek tributaries. 

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

A baseline RA was completed at au 7 to characterize the risks associated with 
exposure to site-related contaminants for human health and ecological receptors 
(ABB-ES I 1995a). This section presents a summary of the human health and 
ecological baseline RAs for au 7. Although the baseline ~~ is presented as a 
separate document, it is summarized here to provide the rationale for developing 
remedial action objectives and alternatives as part of the FS. 

3.1 APPROACH TO THE BASELINE RISK ASSESSMENT. The baseline RA was completed in 
accordance with the USEPArs human health risk assessment guidance for Superfund 
(USEPA, 1989b; USEPA, 1989c; USEPA, 1991a; USEPA, 1991d; USEPA, 1992d), Region 
IV Risk Assessment Guidance (USEPA, 1991c), Ecological Assessment of Hazardous 
Waste Sites: A Field and Laboratory Reference (USEPA, 1989a); 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 1993; Suter, 1993) were also 
consulted. 

The baseline RA for au 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 environmental 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 RI. 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 au 7 for human health receptors. Four 
components for the HHRA were completed: (1) data evaluation (including selection 
of human health chemicals of potential concern [HHCPCs]), (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 
c-once_utrations and associated blanks; and comparison to USEPA Region III risk
based concentrations (USEPA, 1993; USEPA, 1994d). The HHCPCs for au 7 for each 
medium (surface soil, surface water, sediment, and groundwater) are presented in 
Table 3-1. 

3.3.2 Exposure Assessment au 7 was evaluated to identify actual or hypothetical 
populations that could contact site-related contaminants and the pathways through 
which exposure could occur. There are five potential sources of exposure 
associated with au 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 au 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 au 7 (Figure 3-1). 

As a result of the exposure assessment, the following exposure scenarios were 
identified as being possible at au 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 au 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 au 
7 based on USEPA Region IV guidance (USEPA, 1991c). The inclusion of a 
residential land use scenario at au 7 is intended to represent a worst-case 
scenario. Future residential land use at or near au 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 au 7 may be altered from its current industrial daily 
use. However, it is likely based on BRAG reuse plans and the interest of future 
land users that the area near au 7 will remain indu.s:tri81 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 au 7 HHGPGs. 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). 
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Table 3-1 
Summary of Human Health Chemicals of Potential Concern 

Feasibility Study, Operable Unit 7 
Naval Air Station Cecil Field 

Jacksonville, Florida 

Environmental Medium Human Health Chemicals of Potential Concern 1 

Surface Soil Inora.nics: calcium, cobalt, and sodium 

Organics: benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzD(k)1Iuorantnene, chrysene, 
dibenz(a,h)anthracene, indeno(1 ,2,3-dc)pyrene, and dibenzofuran 

Subsurface Soil lnorganics: arsenic, calcium, cobalt, and thallium 

Organics: none 

Surface Water lnorganics: beryllium, cadmium, and iron 

Organics: 1,2-dichloroethene and trichloroethene 

Sediment [norg.nics: cadmium and sodium 

Ora.nics: none 

Surticial Aquifer Inwganic: antimony, arsenic, cobalt, iron, magnesium, manganese, and thallium 

Organics: 1,1,1-trichloroethane, 1, l-dichloroethene, 1,2-dichloroethene, bis(2-ethylhexyJ)phthalate, and 
trichloroethene 

Intermediate Aquifer lnorg_nics; antimony and manganese 

Org.nic: bis(2-ethylhexyl)phthalate 

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

Note: 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 risks 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)-l). 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, 1994). 

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 (10- 6 ) 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 j 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 OU 7 surface soil, subsurface 
soil, surface water, sediment, and the intermediate aquifer are all below or 
within the acceptable risk range defined by USEPA (10- 6 to 10-'). The risk 
estimate for the surficial aquifer under future land use conditions (adult 
resident) is 3xlO- 3 which is at a level of concern. The maj or contaminant 
contributing cancer risk to the ELCR for the resident is 1, I-dichloroethene 
(ELCR~3x10-3) . 

Noncancer risk estimates associated with future use of OU 7 surface soil, 
subsurface soil, surface water, sediment, and the intermediate aquifer are all 
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. Maj or 
contributors to this HI are 1,2- dichloroethene (HQ~38), I, I-dichloroethene 
(HQ~1.2), trichloroethene (HQ~2.5), antimony (HQ~I.l), and thallium (HQ~1.8). 
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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 au 7, Further, fish that might be consumed by humans are 
not present in the drainage ditches. 

3,3,5 Comparison to Available Criteria Available criteria for groundwater 
(USEPA, 1994a; Florida Legislature, 1994b; FDEP, 1994b), surface soil (FDEP, 
1994a), and subsurface soil (FDEP, 1994a) were considered in the HHRA for au 7, 
A comparison (see Appendix A) of the maximum detected concentrations for each 
chemical detected in the groundwater (surficial aquifer; Table A-I), 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 
l,l,l-trichloroethane, l,l-dichloroethene, 1,2-dichloroethene, trichloroethene, 
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 
guidance value. 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 
trichloroethene 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 frequencies of detection. 

TPH data were collected in surface and subsurface soil as well as sediments at 
au 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 au 7 (ABB-ES, 1995a), Therefore, the source of TPH near au 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 au 7, 
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3.3.6 Summary of Human Health Risk Assessment The purpose of the HHRA at OU 7 
was to characterize the risks associated 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 water, sediment, and groundwater 
(surficial and intermediate aquifers) assof'.iated wi,th au 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 au 7, under the conditions evaluated in this assessment, is not 
associated 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 planned. Use of the surficial aquifer as a drinking water supply at OU 7 
may never occur because the area is served by a community water supply system. 

Based 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 au 7. 

3.4 ECOLOGICAL RISK EVALUATION. The purpose of the ecological risk assessment 
for au 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 route. 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 terres trial receptors 
as part of the ERA for OU 7 because it is unlikely that terrestrial receptors 
would 1?e exposed to surface soil contamination, as the maj ority of au 7 is 
located in an industrial area surrounded by paved roads and mowed grass (Figure 
3 - 2) . 

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 Selection of Ecological Chemicals of Potential Concern Ecological 
chemicals of potential concern (ECPCs) represent the analytes detected in 
evaluated 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 au 7 that could possibly present a potential risk 
for ecological receptors. ECPCs were selected sepA.rately 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 au 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. 

Potential 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 
biological responses observed 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. 

Toxicity 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 Criteria (AWQC) (USEPA, 1991a). 

Analyses of the benthic macro invertebrate 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 laboratory 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 
AWQC (USEPA, 1991a). 

3.4.4 Risk Characterization The following sections describe how risks were 
characterized for ecological receptors at au 7. 
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Table 3-2 
Summary of Ecological Chemicals of Potential Concern (ECPCs) 

Feasibility Study, Operable Unit 7 
Naval Air Station Cecil Field 

Jacksonville, Florida 

Environmental Medium Ecological Chemicals of Potential Concern 1 

Surface Water Inoeg.nics: Aquatic and wildlife receptors: cadmium (Cd), copper (Cu), iron (Fe), lead (Pb), and zinc 
(Zn). 

Wildlife only: beryllium (8e). 

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

Sediment lnorganics: Aquatic and wildlife receptors; aluminum (AI), barium (Ba), Cd, hexavalent chromium 
(Cr~ II), Fe, Pb, manganese (Mn), mercury (Hg), vanadium M, and Zn. 

Wildlife only: Cr and Cu. 

Organics: Aquatic and wildlife receptors: 2-butanone, acetone, and toluene. 

Groundwater Inorg.nic: Aquatic receptors only: AI, arsenic (As), cobalt (Co), Fe, Mn, thallium (TI), V, and Zn. 

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

1 ECPCs were selected for each medium In the Baseline Risk Assessment Report (ABB-ES, 1995) 
---- ---



Terrestrial Wildlife Exposure to Surface 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 calculated for each ECPC by dividing the estimated potential 

dietary exposure (PDE) concentration by the toxicological benchmark (RTV). HIs 

were det.:ermined 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, 

Aquatic 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 macro invertebrate 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 Morgan, 1990), and 

physical and chemical factors in the aquatic environment (other than 

chemical contamination) such as presence of an oil sheen. 

Aquatic Receptor Exposure to Groundwater. Risks were evaluated for aquatic life 

associated with exposures to ECPCs in groundwater as it discharges to: (1) Sal 

Taylor Creek, and (2) the wetland adjacent to (or 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 

for 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 

Surface Water Quality Standards (Florida Legislature, 1995) and AWQC (USEPA, 
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1991a). Where exposure concentrations exceed the standards or standards are unavailable, risks Were characterized based on comparisons of the exposure concentrations with aquatic toxicity information from AQUIRE. 

3,4.4.1 Risk Characterization for OU 7 

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

Aquatic Receptor Exposure to Surface Water. Risks for aquatic receptors resulting from exposure to the ECPCs in surface water were characterized based on an evaluation of the field measurements of the benthic macro invertebrate community and comparison of the concentration of ECPCs in surface water samples to their respective toxicity benchmarks or standards. The results of the comparisons show that maximum concentrations of cadmium, copper, iron, lead, and zinc exceed the aquatic toxicity benchmarks. Although concentrations of cadmium, copper, lead, iron, and zinc exceed available toxicity benchmarks, it is suspected that the presence of these metals in the surface water of the drainage ditches is not site-related because the ditches receive stormwater drainage from the runway area and much of the developed area west of the runways. 

Aquatic Receptor Exposure to Sediment. Adverse biological effects were measured at two of the three sample locations in the drainage ditches. Based on weightof-evidence of available data (toxicity testing results, benthic community, and chemical analyses) for each sampling location, the following statements concerning risks for aquatic life associated with sediment contamination can be made. 

Risks may be present for certain macroinvertebrate receptors at two of the three drainage ditch sampling stations (STC-SD-Ol and STC-SD-03, see Figure 2-8). For station STC-SD-Ol, 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 aquatic life may be associated with elevated concentrations of TPH in sediment (concentrations detected ranged from 214 to 1,920 mg/kg). 

Analysis of the benthic community metrics relative to contaminant concentrations in surface water and sediment are inconclusive because no adequate reference location was available for comparative purposes. 

Aquatic Receptor Exposure to Groundwater. Risks to aquatic receptors from exposures to groundwater as it discharges to Sal 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-ethylhexyl)phthalate, 
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aluminum, iron, and zinc exceed surface water toxicity benchmarks. However, the 

following statements can be made. 

The maximum concentration of bis(2-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 (2-

ethylhexyl)phthalate are greater in the intermediate aquifer and are 

interpreted to flow up into the surficial aquifer downgradient of the 

OU 7 source area. 

Exposures to aluminum in surface water and subsequent risks for aquatic 

life are not currently occurring, although predicted. If the maximum 

or average detected concentration of aluminum in groundwater is 

transported to the surface water of the wetland, then the exposure 

concentrations would be toxic to aquatic life at pH ranging from 6.5 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 not possible to 

predict the toxicity associated with aluminum 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 is 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) is an overestimate; therefore, the 

predicted risks to aquatic receptors may also be overestimated. 

The presence of iron and zinc in the surficial aquifer is 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 to 

bis(2-ethylhexyl)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 alternative 

processes such as dispersion, it is not likely that the assumed conditions will 

occur. Concentrations of bis(2-ethylhexyl)phthalate, iron, and zinc appear to 

originate in the intermediate aquifer, which has not received wastes from au 7, 

and flow upward to the surficial aquifer; therefore, these detections are not 

believed to be associated with contamination from au 7. Future exposures of 

aluminum in the wetland may pose a risk to aquatic receptors; 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 ERA at OU 7 was 

to characterize the risks associated with potential exposures of ecological 

receptors to site-related contaminants. Potential risks for ecological receptors 

were evaluated for ECPCs in surface water, sediment, and groundwater. 
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There were no risks identified for terrestrial wildlife resul~ing from exposures to ECPCs in surface water and sediment. 

Evaluation of the sediment toxicity data suggest that certain types of macro invertebrates (i. e., aquatic receptors) may be impacted by exposure to sediment. This response 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 Taylor Creek. The risk characterization did not identify risks for aquatic receptors in Sal Taylor Creek associated with ECPCs in groundwater. However, risks associated with exposures to bis (2ethylhexyl) -phthalate, aluminum, iron, and zinc are possible for aquatic receptors in the wetland. Concentrations of bis(2-ethylhexyl)phthalate, iron, and zinc appear to originate in the intermediate aquifer and flow upward to the surficial aquifer; therefore, these detections are not believed to be associated with au 7. Future exposures of aluminum in the wetlands may pose a risk to aquatic receptors; however, factors such as pH and bioavailability may limit these exposures and subsequent risk. 
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4.0 SUMMARY OF INTERIM REMEDIAL ACTION 

An IRA was implemented for OU 7. This chapter presents a summary of the IRA. 

Section 4.1 presents a summary of the purpose of the IRA at au 7. Section 4.2 

summarizes the process that was followed to select the IRA. Section 4.3 

describes the IRA. as documented in the IROD for the site and the NDI Holding 

Tank Closure Certification aDd Report. 

4.1 PURPOSE OF IRAs. The purpose of the IRA at au 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 au. A secondary purpose of the IRA was to comply with the RCRA pem.it 

for the holding tank that stipulated that the tank must be closed in accordance 

with RCRA by June 4, 1994. 

4.2 SUMMARY OF IRA SELECTION PROCESS. The IRA for au 7 was selected using a 

process very similar to the FS process. The first step was preparation of an FFS 

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 detail, and compares alternatives. Site 

conditions were described based on information available at the time and not the 

more comprehensive data and evaluation as is now available in the RI and RA. A 

limited 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 action 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 swrunary 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 3D-day public comment period. Comments were addressed in a 

responsiveness summary, and an TROD was signed by the USEPA, FDEP, and the Navy 

in M:arch 1994. 

4.3 DESCRIPTION OF THE IRA FOR au 7. The preferred alternative for OU 7 was a 

combination of Alternative 1 and Alternative 2. Alternative 1 includes 

excavation, onsite treatment of debris (e.g" piping and tank), and offsite 

disposal of debris and contaminated soil. Alternative 2 includes excavation, 

onsite treatment of debris, offsite disposal of debris, and offsite treatment and 

disposal of 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. For a detailed 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 QHsite disposal of soil to a Subtitle C landfill and onsite 
treatment of debris and disposal to a Subtitle D landfill. 

2 QHsite treatment of soil and disposal to a Subtitle C landfill 
and on site treatment of debris and disposal to a Subtitle 0 
landfill. 

3 Onsite treatment of soil and offsite disposal to a Subtitle C 
landfill and onsite treatment of debris and disposal to a 
Subtitle 0 landfill. 

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

Note: FFS = Focused Feasibility Study. 
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The NDI holding tank was uncovered, and 2,000 gallons 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 55-gallon metal drums for subsequent 
disposal. The tank was then removed, cleaned hy 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 landfill. 

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 III 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 IDENTIFICATION OF REMEDIAL ACTION OBJECTIVES (RAOs) 

This chapter presents the RAOs for OU 7. The RAOs will provide the basis for 

selecting appropriate remedial technologies and developing remedial alternatives 

from those technologies for au 7. Section 5.1 presents the chemical-, location-, 

and action-specific ARARs that were considered prior to defining alternatives for 

au 7, Section 5.2 presents an overview of various remedial considerations, such 

as regulatory drivers and risk issues, that are evaluated prior to defining RAOs. 

Section 5.3 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 selected 

remedial action. CERCLA and the NCP require that remedial actions comply with 

State 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 NCP defines two ARAR components: (1) applicable 

requirements, and (2) relevant and appropriate requirements. 

Applicable requirements are those cleanup standards, standards of control, 

and other substantive requirements, criteria, or limitations promulgated 

under Federal or State environmental or facility siting laws that 

specifically address a hazardous substance, pollutant, contaminant, 

remedial action, or other circumstance found at a CERCLA site. Only those 

State 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 are those cleanup standards, 

standards of control, and other substantive requirements under Federal and 

State environmental and facility siting laws that, while not ltapplicablell 

to a hazardous substance 1 pollutant 1 contaminant 1 or remedial action 1 

address situations sufficiently similar to those encountered at the CERCLA 

site that their use is 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. 

1'Applicability" is a legal determination of jurisdiction of existing statutes and 

regulations whereas llrelevant and appropriate" is a site-specific determination 

of the appropriateness of existing statutes and regulations. Therefore, relevant 

and appropriate requirements allow flexibility not provided by applicable 

requirements in the final determination of cleanup levels. Once a requirement 

is identified as an ARAR, the selected remedy must comply with ARARs, even if the 
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ARAR is not 
appropriate 
requirements 

required to assure protectiveness. The general requirements apply only to actions at the site. apply to both on- and offsite remedial actions. 

relevant and 
Applicable 

Other requirements lito be considered!! (TBGs) are Federal and State nonpromulgated advisories or guidance that are not legally binding and do not have the status of potential ARARs (have not been promulgated by statute or regulation). However, if there are no specific ARARs for a 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 protection 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 natural and manmade site features such as historical or archaeological sites), and 

action-specific (i.e., pertaining to the proposed site remedies and governing the implementation of the selected site remedy). 
During the detailed analysis of remedial alternatives, each alternative will be analyzed to determine its compliance with ARARs. Chemical-, location-, and action-specific ARARs are discussed in the following subsections. 
5.1.2 Chemical-Specific ARARs Chemical-specific requirements are standards that limit the concentration of a chemical found in or discharged to the environment. They govern the extent of site remediation by providing either actual 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-I in Appendix B presents and discusses the chemical-specific ARARs identified for OU 7. 

Currently, there are no promulgated Federal or State chemical- specific ARARs that provide limits for the concentration of chemicals in soil. However, the State of Florida has provided guidance 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 comparison of chemicals detected in soil at au 7 compared to these Florida Guidance values which are identified as TBC criteria. 
Federal and State chemical-specific ARARs are available for groundwater. Table 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 141]), State of Florida Drinking Water Standards (Chapter 62-550, FAC, September, 1994a), and State of Florida Groundwater Guidance Concentrations (Groundwater Guidance Concentrations, Bureau of Groundwater Protection, June, 1994b). 
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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 au 7 

because it is located near Sal Taylor Creek and a wetland area. Table B-5 in 

Appendix B presents the location-specific ARARs identified for au 7. 

5.1.4 Action-Specific ARARs Action- specific ARARs are technology- or activity

based limitations controlling activities for remedial actions. Action-specific 

ARARs generally set performance or design standards, controls, or 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 Section 

l21(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 a~tained. 

Table B-6 in Appendix B summarizes potential action-specific ARARs for au 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 CONSIDERATIONS. Prior to es tab lishing RAas for au 7, the 

identification of NAS Cecil Field for BRAC was considered. NAS 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 au 7, has not clearly been 

identified. Currently, activities at au 7 are considered commercial and/or 

industrial with potable water supplied by a community system. 

The RA completed for au 7 assumed a future residential scenario (i.e., humans 

living on au 7 and consuming unfiltered water from the surficial aquifer), but 

this scenario is unlikely for au 7 according to the current Draft Base Reuse 

Plan. au 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 is low. If this is the case, it is unlikely 

that humans will ever establish residence at au 7, and it is further unlikely 

that humans 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 au 7 that assumed 
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a future residential scenario. Pending consensus with the US EPA and FDEP and acceptance by the community, it is likely that the action levels established in this FS 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 Lhe detailed analysis of alternatives in Chapter 7.0. 

5.3 REMEDIAL ACTION OBJECTIVES AND CRITERIA. This section presents the goals and objectives for remedial action at OU 7. First, RAOs are established for the au based on consideration of the RI, RAJ and ARARs. 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 OU 7. Next, volumes and physical characteristics of media of concern are summarized for au 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 concern, exposure routes, and receptors present 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 consideration of the RI, the human health risk assessment, the ecological risk 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 soil, surface water, sediment, and various contaminants detected in groundwater. 

Sampling and analytical results from subsurface vadose zone and saturated soil indicate the presence of TCE and other chemicals. As previously discussed, the discharge of wastewater to the seepage pit apparently caused the water table to 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 vadose zone. During the IRA, soil within the vadose zone that contained TeE 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 pg/kg remains. The RI further estimated that continued leaching of this soil from infiltrating rainfall would take 30 years before TCE in the soil would no longer cause the groundwater to exceed the MCL of 5 pg/ ~. The RI also estimated that it would take 160 years for the aquifer to flush, under existing conditions, to a TCE concentration less than 5 
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I'g/2. Since 
contaminated 

developed. 

the 
soil 

aquifer will take longer to clean up than the overlying 

in the vadose zone, an RAO specific to this soil was not 

The RI evaluated subsurface saturated soil and concluded that soil samples did 

not idenLify 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-af-thumb 

method for estimating if NAPL is 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 RAO to address NAPL at OU 7 will not 

be identified. If the presence of this NAPL impacts the effectiveness of any 

remedial alternative, it 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 lise conditions for a subset 

of contaminants detected in surface soil, subsurface soil, surface water, 

sediment I 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 intermediate aquifer are below or wi thin 

acceptable risk ranges as defined by USEPA. Therefore, the development of RAOs 

for these media at OU 7 is not necessary for protection of human health. Also, 

no risks were identified for nonresidential exposure 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 scenario was calculated at 

3xI0-3
; the major chemical contributing to this risk was l,l-DCE. The noncancer 

risk estimate (or the HI) was calculated at 50; the major chemicals contributing 

to this risk estimate include 1,2-DCA, l,i-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 

subset of contaminants (i. e., ECPCs) found in surface water, sediment J 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 ECPCs in surface 

water, sediment, and groundwater. 

Risks were not identified for terrestrial wildlife resulting from exposures to 

ECPCs in surface water or sediment. 

C&e-DU7.FS 
ASW OB.95 5-5 



Risks were not identified for aquatic 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 au 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. 

Risks were evaluated for exposure of aquatic receptors to groundwater based on 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(2-ethylhexyl)phthalate, aluminum, iron, and zinc in the wetland. However, concentrations of bis(2-ethylhexyl)phthalate, iron, and zinc appear to originate in the intermediate aquifer and flow upward to the surficial aquifer; therefore) these detections are not believed to be associated with au 7. In addition, concentrations of aluminum in groundwater are not believed to be associated with activities conducted at au 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 au 7. 

Consideration of ARARs and TBCs. The concentration of 11 chemicals detected in unfiltered groundwater samples collected from the upper and lower zone of the surficial aquifer were greater than the Federal MCL, the Florida Drinking Water Standard, or Florida Guidance Concentrations (Table B-3 in Appendix B). The concentration of four chemicals detected in unfiltered groundwater samples 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 site-related. 

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

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

Summary. Two RAOs are identified for OU 7. These 
groundwater media at the OU. 
ou 7. 

Table 5-1 summarizes 
RAOs are applicable to the 
the two RAOs developed for 

5,3,2 Action Levels and Chemicals of Concern (COCs) This subsection presents the action levels for au 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 Le"els 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 for 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 
Naval Air Station Cecil Field 

Jacksonville, Florida 

Remedial Action Objective Description 

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

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

Notes: ARAR = applicable or relevant and appropriate requirement. 
TBC == to be considered. 
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Future Land Use. There are two possibilities for future use of the au 7 property: industrial use and unrestricted future land use. Under the industrial use scenario, the area in the vicinity of the au would continue to be used for various industrial activities, such as aircraft 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 Rrea 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 au 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. J the surficial-unfiltered 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 au 7. These risks include the risk to the excavation worker from dermal or inhalation exposure to groundwater. However I the risk assessment did not evaluate an industrial use scenario for groundwater for au 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 au 7. 

Summary. Action levels identified for au 7 considered the above future uses of au 7 property, the risk 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 au 7 In order to establish action levels for au 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 at au 7. 

The second step is to select a set of criteria (i.e. I the selection criteria (see Appendix Cl) 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 FS 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 wa's available I the chemical was deleted from further consideration unless the chemical contributed to the total risk presented by the site. 

The third step 
concentration of 
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in identifying action levels at au 7 was to compare the 
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 OU 7, but to a second upgradient source. The 
comparison shows that groundwat_er At: OU 7 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. Alternatives identified will be 
evaluated on the practicability of achieving these action levels for the 
chemicals listed on Table 5-2. 

5.3.3 Treatment Levels If groundwater were addressed via 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 which groundwater would be treated) would vary. 

5.3.3.1 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 Tab Ie 5 - 3. 

5.3.3.2 Ex Situ Treatment Alternatives 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 receiving body, 

Chemicals of Concern in Extracted Groundwater. 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 au 7 and not just those 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 be achieved by an ex situ treatment alternative prior to discharge 
to groundvrater. 

Gee-OU7.FS 
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Table 5-2 
Action Level Exceedances Summary 

Feasibility Study, Operable Unit 7 
Naval Air Station Cecil Reid 

Jacksonville, Florida 

Frequency 
Range of Detected 

Mean 01 Maximum 
Selected GW Analyle of Detected Detected 

Detection 1 Concentrations 
Concentrations2 Concentration 

Criteria3 

Volatiles (pglIJ 

1,1 J 1-Trichloroethane 1/21 3,000 3,000 3,000 200 

1,1-Dichloroethene 1/21 400 400 400 7 

1,2-Dichloroethene (total) 2/21 270 to 12,500 6,360 12,500 70 

Trichloroethene 7/21 12t0630 238 630 3 

Inorganics (pg/ll 

Aluminum 12/21 176 to 7,970 1,480 7,970 750 

Antimony 3/21 2.2 to 16.0 7.3 16.0 6 

Arsenic 10/21 3.6 to 56.2 13.2 56.2 50 

Manganese 18/20 4.9 to 56.8 27.4 56.8 50 

Thallium 3/21 6 to 6.3 6.2 6.3 2 

1 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 all confirmatory samples in which the analyte was detected. 
It does not include those confirmatory samples in which the analyte was not detected. 
3 Refer to shaded values in Appendix C. 

Notes: GW = groundwater. 
j.J9/ I = micrograms per liter. 

Cec-OU7.FS 
ASW08.95 5-10 



»0 "'. ". og 
'"~ 
"''' ~'" 

'" , 
~ 

Table 5-3 
Groundwater In Situ Treatment Requirements 

Feasibility Study, Operable Unit 7 

Naval Air Station Cecil Field 

Jacksonville, Florida 

Frequency 
Range of Detected 

Mean of Maximum Selected GW 
Percent 

AI1alyte of 
Concentrations 

Detected Detected Criteria:! 
Removal 

Detection 1 Concentrations 2 Concentration Requlred4-

Volatiles (pgfll 

1,1, i-Trichloroethane 1/21 3,000 3,000 3,000 200 93.3 

l,l-Dlchloroethene 1/21 400 400 400 7 98.3 

1,2-DichloToethene (total) 2/21 270 to 12,500 6,360 12,500 70 99.4 

Trichloroethane 7/21 12 to 630 238 630 3 995 

Inorganics IJig/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 16.0 6 626 

Arsenic 10/21 3.6 to 56.2 13.2 56.2 50 11.0 

Manganese 18/20 4.9 to 56.8 27.4 56.8 50 120 

Thallium 3/21 6 to 6.3 6.2 6.3 2 68.3 

1 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 all confirmatory samples in which the analyte was detected. It does not include 

those confirmatory samples In which the analyte was not detected. 

3 Refer to shaded values in AppendIx C, Table C-1. 

-4- Percent removal required for groundwater at operable unit (OU) 7 to meet the selected groundwater (GW), selection criteria. 

Notes: GW = groundwater. 
I 

-
)19/1 = micrograms per liter. 

~- - - - -
I 
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Treated Groundwater Discharged to Surface Water. An eX situ treatment alternative that included a discharge to surface water component would most likely discharge water to Sal Taylor Creek via the existing stormwater system. The selection criteria for this discharge option are the Florida surface water standards, the Federal AWQC (where a Florida Surface Water Standard Was not available), or background (upstream) concentrations, whichever was higher (see Appendix C). Florida surface water standards considered at this step were for Class III surface water, as the receiving water body (i.e., Sal Taylor Creek) under this scenario is a Class III surface water. A Class III 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 groundwater at OU 7 was compared to the selected surface water criteria (see Appendix C). Most point source discharges to surface water in the State of Florida are issued permits for !lend of pipe!! effluent quali ty, which is typically based on attaining the Florida surface water standards at the perimeter of a mixing zone. Under this scenario, a permit for a discharge from OU 7 to Sal Taylor Creek may contain effluent criteria that 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. An 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 System (NPDES) permit granted for this discharge indicates that the FOTW must prOVide treatment of chemicals to the Florida Surface Water Standards (see Appendix C). Based on this information, the percent removal the FOTW is able to achieve was estimated for chemicals in extracted groundwater from OU 7. The percent removal was estimated through use of the USEPA Fate and Treatability Estimator (FATE) model (USEPA, 1990c). In 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 is 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 au 7 to the FOTW. TCE must be reduced by at least 98 percent and iron by 43 percent. 

Summary. If an in situ treatment alternative is 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 
I 

Groundwater Ex Situ Treatment Requirements for Discharge to Surface Water 
I 

Feasibility Study, Operable Unit 7 
Naval Air Station Cecil Field 

Jacksonville, Florida 

Frequency Mean of 
Estimated 

Range of Detected Concentration Selected Percent Removal 
Analyle of 

Concentrations 
Detected 

in Extracted SW Criteria4 Required 5 

Detection t Concentrations2 

Groundwater3 

Volatiles (JIg/I) 

1,1-Dlchloroethene 1/21 400 to 400 400 32.5 3.2 90.2 

Trlchloroethene 7/21 12 to 630 238 °21,800 807 996 

Semivolatiles (pglll 

Phenanthrene 1/21 3 3 0.06 0.03 50.0 I 

bis{2-Ethylhexyl)phthalate 17/21 0.5 to 205 57 
I 

5.7 3 47.4 
, 

Inorganics (pg! 11 

Copper 5/21 2.1 to 3.B 3 38 2.9 22.7 

Iron 20/20 260 to 9,150 1,830 1,900 381 79.9 

Nickel 2/21 11 to 12.5 11.8 11 5 83 278 

ThalliulT. 3/21 6 to 6.3 6.2 8.8 6.3 28.0 

1 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 all confirmatory samples In which the analyte was detected, It does not 
include those confirmatory samples In which the analyte was not detected. 
3 Estimated contaminant concentrations in extracted groundwater are provided in Appendix C and the calculations are presented in Appendix 
D. 
4 Refer to shaded values Appendix C, Table C-3, 
5 Percent removal required for groufldwater at operable unit (OU) 7 to meet the selected surface water (SW) criteria. 
G Value estimated from confirmatory and screening data, 

Notes SW = surface water 
119/1. = micrograms per liter. 

. __ ._-- _._-- --- --- -- -- - -- --
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Table 5-5 
Groundwater Ex Situ Pretreatment Requirements for Discharge to Federally Owned Treatment Work (FOTW) 

Feasibility Study, Operable Unit 7 
Naval Air Station Cecil Field 

Jacksonville, Florida 

Frequency Range of Mean of 
Estimated FOTW Overall Percent 

Percent Pretreatment 
Concentration Removal Percent 

Analyte of Detected Detected 
in Extracted 

Discharge Removal 
Achievable by Removal 

Detection 1 Concentrations Concentrations2 

Groundwater3 Criteria4 Requlred5 

FOTIN" Required 7 

Volatiles (pgll) 

1,1-Dichloroethene 1/21 400 to 400 400 33 32 902 90.6 NA 

Trichloroethene 7/21 12 to 630 238 8 21 ,800 80.7 99.6 73.1 98.6 

Semivolatiles (pglll 

Phenanthrene 1/21 3 3 0.06 003 500 841 NA 

bis(2-Ethylhexyl) 17/21 0.5 to 20.5 5.7 5.7 3 47.4 99.9 NA 
phthalate 

Inorganics {JIg! IJ 

Copper 5/21 2.1 to 3.8 3 3.8 2.9 22.7 617 NA 

Iron 20/20 260 to 9,150 1,828 1,900 300 84.2 75.3 36.0 

Nickel 2/21 11to12.5 11.8 11.5 8.3 27.8 498 NA 

ThallIum 3/21 6 to 6.3 6.2 8.8 6,3 28.0 80.0 NA 

1 Frequency of detection is the number of confirmatory samples in which the analyte was detected divided by the total number of samples analyzed (confirmatory 
samples only). 
Z 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. 
J Estimated contaminant concentrations in extracted groundwater are provIded in Appendix C and the calculations are presented In Appendix 0 
4 Discharge criteria that the FOTW must meet (Florida Surface Water Standards). 
5 Percent removal required for extracted groundwater to meet the FOTW discharge criteria. 
6 Percent removal able to be 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 necessaf"\ 
8. Value estimated from confIrmatory and screening data. 

Notes: jig/I=; micrograms per liter. 
NA =; not available. 

--- -- - --~ -



For this FS, ex situ treatment alternatives would need to provide a level of 
treatment to meet criteria assumed for discharge to groundwater CTable 5~3), 

discharge to surface water (Table 5-4), or discharge to the FOTW (Table 5-5), 

5.3.4 Volume of Contaminated Groundwater The volume of contaminated groundwater 
at OU 7 is estimated based on thE ohserved horizontal and vertical migration of 
TCE (because TCE is the primary chemical of concern) from the source area, The 
RI 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 l, 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 Subsection 5.3.3). A brief explanation 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/m2) at 4 degrees Celsius (OC). The density of a 
substance is an indicator of whether it will tend to sink or float in water. If 
a substance is less dense than water, it will float; if it is more dense, it will 
sink. 

SolUbility is defined as a compound r 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 biodegrade. 
Compounds with low solubilities tend to adsorb to soil, volatilize from water, 
and bioconcentrate in aquatic organisms. The COGs identified have solubilities 
ranging from 6,300 mg/~ for 1,2-dichloroethene to 0./, mg/2 for bis(2ethylhexyl)
phthalate. The volatile COGs have solubilities in the mid-range, and the 
semivolatiles have low solubilities. 

Vapor pressure is defined as the pressure exerted by the vapor 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 s~bstance will volatilize from soil and/or water. The vapor pressure of 
water at 20 °C is 18 millimeters of mercury (mm Hg). The volatile COGs have 
vapor pressures in the mid-range, and the semivolatiles have low vapor pressLres. 

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 tempera'Cure and under equilibrium 
conditions. Henry's law constant provides an indication of the relative 
volatili"::-y of a substance. The following guidelines are for Henryrs constants 
in atmospheres times cubic meters per mole Catm- m3/mo l e )" 
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Table 5-6 
Characteristics of Organic Chemicals of Concern 

Feasibility Study, Operable Unit 7 
Naval Air Station Cecil Field 

Jacksonville, Florida 

.o4Vapor Estimated Aqueous Biodegrada- Relative DegradabJlity 

CAS 
Molecular 2SpecifiC 

3So lub1 lity 
Pressure 

5Henry's Law 610g_ 710g_ tion Half-life ClasSification 
1 Contaminant Weight (mg! I) at Constant 

Number 
(g!mole) 

Density 
25 °C 

at 20°C 
(atm-m3)/mole K.w K •• Anaerobic 

(mm Hg) (GW) 
AerobiC (SW) Anaerobic Aerobic 

75-35-4 1,1-Dichloroethene 9694 1.22 5,000 495 0.021 2.13 1.81 8to 19 weeks 4 to 26 weeks Slow Slow 

156-60-5 1,2-0ichlofoethene 96.94 1.26 6,300 265 0.0072 2.09 1.77 16to 104 4 to 26 weeks Resistant Slow 
weeks 

79-01-6 Trichloroethene 131.39 1.46 t, too 58 0.0117 2.53 2.03 o 9 to 4.5 0.5 to 1 year Resistant Resistant 
years 

71-55-6 1,1) l-Trichloroethane 133.40 1.34 950 100 0.0162 2.48 2.t8 20 to 78 weeks 20 to 39 weeks Resistant Slow 

117-81-7 bis(2-Ethylhexyl)- 390.57 0.98 0.4 2x1Q-7 lx1Q-5 4.20 5.0 10 to 389 days 5 to 23 days Resistant Moderately 
phthalate Fast 

85-01-8 Phenanthrene 178.24 0.98 1.18 21,000 3.9xl0-5 4.57 436 1 to 13 3 to 25 hours Resistant Fast 
months 

1 The contaminants presented are organic contaminants of concern identitJed in the human health and ecological baseline fisk 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 of water IS 1.00 g!ml at 4 nc. 
:I 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 equilibrium conditions. 
5 Henry's law constant, also known as the air-water partitioning coefficient, is defined as the ratio of a compound's partial pressure in air to the concentration of the compound 
in water at a given temperature and under equilibrium conditions 
6 Log Kow' the .!l-octanol/water partition coefficient, is defined as the ratio of the solute concentration in the water-saturated .!!-octanol phase to the solute concentration in the .!!-
octanol-saturated water phase, 
7 Log Koo , the soil/sediment partition coefficient, IS defined as the ratio of adsorbed chemical per unit weight of organic caruon to the aqueous solute concentration. 

Sources' Montgomery, J. H., and L.M Welkom, 1991, "Groundwater ChemIcals Desk Reference", Lewis Publishers, Chelsea, Michigan. 
PH. Howard, and others, 1991, "Environmental Degradation Rates", Lewis Publishers, Chelsea, Michigan. 

Notes' CAS = Chemical Abstract Service, atm-m 3 /mole = atmospheres times cubic meters per mole. 
g/mole = grams per mole K,w = octanol-water partition coefficient. 
mg/l =; ml!llgrams per liter. Koo = soil-sediment partition coefficient. 
°C = degrees Celsius. GW = groundwater. 
g/m 1 = grams per milliliter SW = surface water. 

L-____ mm Hg =: millimeter of mercury. 
------ ---- ---- ---- -_ .. _------ --



H > 10- 3 

10-5 < H < 10-3 

10-7 < H < 10- 5 

H < 10-7 

rapid volatilization 
volatilization 
slow volatilization 
extremely low volatilization 

Henry r S C'.onstants of the volatile COGs indicate they are in the rapid to mid
range volatilization. The semivolatiles are in the slow volatilization range. 

The octane1 water partition coefficient, KoW ) is defined as the ratio of the 
solute concentration in the water-saturated octanol phase to the solute 
concentration in the octanol-saturated water phase. It is used to estimate the 
hydrophobicity and sorptive tendencies of hydrocarbons. For convenience, Kow is 
often reported in logarithmic form (logKow) because values from the class of 
immiscible hydrocarbons that are of environmental concern span several orders of 
magnitude. Negative logKow values indicate a preference for the aqueous phase 
(hydrophilicity). Positive logKow 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 volatiles. 

The soil and/or sediment partition coefficient, Koc ' is defined as the ratio of 
adsorbed chemical per unit weight of organic carbon to the aqueous solute 
concentration. Koc is a measure of a chemical's relative adsorption potential, 
i.e., a chemical's tendency to sorb to particulate or organic matter. This is 
largely dependent on the organic content of soil. For convenience, Koc is often 
reported in logarithmic form (logKoo) because values that are of environmental 
concern span several orders of magnitude. Sorption is generally considered to 
be high for logKoo values of 5 to 6, moderate for logKoo 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 coes adsorb weakly, and the semivolatiles 
adsorb strongly. 

5.4 IDENTIFICATION OF GENERAL RESPONSE ACTIONS. General response actiDns 
describe potential mediwn-specific measures that may be employed to address RAOs. 
Potential response actions for au 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 bioremediatioD, 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 C'.hapter. 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, mobility, 
or volume of contaminants rather than technologies that solely prevent exposure. 
The primary goal of alternative development for OU 7 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 

enhanced 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 IDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLOGIES. Traditional and 
innovative 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 technologies 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 technique_s, 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 au 7. 
Thus, to achieve 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 dewatering sludge from chemical 
precipitation may be different than conditioning and dewatering sludge from a 
biological 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 aquifer, The 
practicality of groundwater extraction depends on the hydrogeologic conditions 
at a site, Hydrogeologic investigations at au 7 indicate that groundwater 
extraction is practical. Extraction is a proven technology and has been 
successfully implemented at sites with conditions similar to OU 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 pwnped, 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 
nwnber 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 multiple wells are 
pumped simultaneously, stagnation zones (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 replace wells no longer effective. 

6.1,2 Treatment of Organic Compounds in Extracted Groundwater Selected organic 
compounds have been identified as chemicals of concern (COCs) at OU 7. These 
compounds include VOCs such as TCE and DCE and SVOCs 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 to 
remove vacs from contaminated water. It is generally considered to be only 
partially effective for SVOCs. 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 into the following four categories: 
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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
Roy-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 generally requires a higher po-v.rer 
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 lIsplashingll the water onto 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 packing 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 vac.<=:. 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 
following four general categories of oxidation have been identified: 

ultraviolet light, 
ozone, 
H20 2 J and 
other chemical oxidants. 

Ultraviolet Light. Ultraviolet light oxidation (UV/OX) 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/OX include hydrogen peroxide 
and ozone. DV/OX occurs in a stainless-steel chamber containing vertically or 
horizontally mounted ultraviolet lamps, The process is the same for either 
oxidant (i.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 tank, and diffused as a gas into the reactor, UV/OX 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, 1994a), 

Ozone, Ozone is a highly reactive gas that is typically generated onsite, It 
can be used alone or in combination with UV/OX, Alone, it is bubbled as a gas 
through diffusers into the water, In contrast to other types of chemical 
oxidants, 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 dissolved 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 to 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 SVOCs (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 acid (HOCl) is the most effective form of chlorine for 
oxidation. However, if inappropriately applied, it can combine with organic 
matter to form trihalomethanes (THMs) , THMs are potentially carcinogenic 
compounds, such as chloroform and bromoform (AWWA, 1990), Other 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 subsequent treatment and 
disposal (AWWA, 1990). 

Recommendation. 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 obj ective of oxidizing groundwater 
extracted from OU 7. Thus, UV lOX with ozone or hydrogen peroxide is a more 
effective oxidation technique. To minimize residuals created during oxidation 
and ensure complete destruction of organic compounds 1 lTV lOX with hydrogen 
peroxide is selected as the representative oxidation technology for subsequent 
screening. It is anticipated that UV/OX with hydrogen peroxide can destroy VOGs 
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/OX unit to keep inorganic compounds in solution and avoid 
fouling the system. After UV/OX, 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 in wastewater. The same 
techniques typically applied in wastewater treatment can be applied to 
groundwater treatment. TeE typically degrades faster in anaerobic 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 aerobic and anaerobic 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 biomass 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 .. II 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 
biological 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 !1fixed film!1 to 
biologically fil ter organic matter. Att:ached growth can be effective in reducing 
the concentrations of organic matter that pass near 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 
onsite 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 VOCs 
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. GAG 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 oxidation) 
to develop the internal pore structure. Carbonization is usually performed in 
the absence of air at temperatures less than 700 'c (AWWA, 1990). 

GAG adsorption is applicable to different water flow rates and concentrations. 
Two GAG canisters are typically used in series to monitor breakthrough and to 
ensure treatment effectiveness. GAC can be used as either a polishing step or 
a 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). 

PAG has advantages over GAC in that it has lower capital costs and allows greater 
flexibili ty in altering carbon doses as the water quality changes. The 
disadvantages are that the PAC can not be regenerated, it attains lower TOC 

C"c-OU7.FS 
ASW.OB.95 6-6 



removal, the sludge in the bottom of the tank must be disposed of, and it is 
difficult to remove the spent carbon from the water. 

R"comm"ndation. 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. 
GAG is easy to implement and has demonstrated effectiveness for removing organic 
compounds, such as those present in groundwater at au 7. 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 in place of 
GAG. 

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 section 
identifies treatment technologies that remove inorganic 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 maj ority 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 carbonates (C0 3 -) , 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 
than other chemicals, but it is more appropriate for large-scale operations at 
high flow rates (millions of gallons per day) to avoid the formation of hard 
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Packed tower air stripping is selected as the representative pretreatment 
technology to remove TeE prior to treatme.nt in the FOTW. Because oxidation and 
other technologies typically generate solid residuals that require subsequent 
treatment and disposal ~ an air stripping and aeration technology would be 
preferable if oxidation of inorganic compounds is not required. Packed tower air 
stripping achieves this obj ective. Based on existing groundwater data and 
knowledge of FOTW operations, the FOTW should be capable of effectively treating 
the effluent from the air stripper without impacting the sludge quality or 
discharge limitations of the FOTW. 

Although iron removal is not required prior to treatment of extracted groundwater 
in the FOTW 1 it may impede the effectiveness of the air stripper if it 
accumulates in the unit. If this happens, this alternative may be modified by 
lowering the pH of extracted groundwater with sulfuric acid prior to pretreatment 
with the air stripper. This pH reduction would help keep iron at its lower 
oxidation state, in a dissolved form (Fe2+). 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 o 



7.0 DETAILED 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 wit:h 
sufficient information to select the appropriate rAme-dial alternative for au 7. 
The detailed analyses have been conducted in accordance with CERCLA Section 121, 
the NCP, and US EPA RI/FS guidance. The detailed evaluation of each remedial 
alternative includes the following: 

a detailed description of Lhe alternative, emphasizing the applications 
of the technology or actions proposed 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 guidance 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 (to 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. Communi ty acceptance will be 
addressed upon receipt of public comments on the FS and Proposed Plan (USEPA, 
1988) . The ROD, including its reponsiveness swnmary (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 DETAILED ANALYSIS FOR ALTERNATIVE MM-1: NO ACTION. Alternative MM-l 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, Florida 

Factors Criteria to Consider 

Overall protection of human health and the environment How risks aTe eliminated, reduced, or controlled. 
Short-term or cross-media effects, 

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

Long-term effectiveness and permanence Magnitude of residual risk. 
Adequacy of controls. 
Reliability of controls. 

Reduction of mobility, toxicity, and volume 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 01 treatment residual. 

Short-term effectiveness Protection 01 community during remedial action. 
Protection of workers during remedial action. 
Environmental effects. 
Time until RAOs are achieved. 

Implementability Ability to construct technology. 
Reliability 01 technology. 
Ease 01 undertaking additional remedial action, jf necessary. 
Coordination with other agencies. 

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

Notes: ARARs = Applicable or Relevant and Appropriate Requirements. 
RAO = Remedial Action Objective. 
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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-l In accordance with the NCP, the 
no-action alternative is used as a baseline for comparison against alternatives 
that incorporate remedial actions (i.e., Alt:ernatives MM-2 through MM-5). 
Because hazardous substances, pollutants, or contaminants would be left in place 
at OU 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 occur 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-l, 
groundwater would be analyzed for only those compounds that were previously 
detected. Every fifth year, sampling of groundwater would consist of all VOG, 
SVOC, TAL, and pesticide analytical parameters. All data would be used to 
evaluate the movement of the contaminant plume and to assess whether 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 be 
annotated to indicate that groundwater extraction for potable 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, based 
on the groundwater monitoring program results, that the OU 7 action levels have 
been achieved. 

7.1.1.3 Five-Year Site Reviews 
site, the Navy, USEPA, and FDEP 
the continued implementation of 
would occur every 5 years until 
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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 
appropriate selection for OU 7. 

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

Overall Protection of Human Health and the Environment. This alternative would 
provide a minimum standard of protection to future human receptors who may use 
au 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 OU 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 or cross-media effects are anticipated with this 
alternative. However, contaminated groundwater is expected to 
ultimately to the wetland near Sal Taylor Creek. 

no-action 
discharge 

Compliance with ARARs. This alternative would not comply with chemical-specific 
ARARs (e.g., MCLs or Florida Guidance Concentrations, FDEP, 1994b) in the short 
term. Eventually, this alternative may comply with ARARs if natural processes 
including physical, chemical, and biological 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. 

Reduction of Toxicity. Mobility. and Volume Through Treatment. Although no 
treatment is included in this alternative, this alternative provides some 
reduction in contaminant toxicity of vacs and svacs through natural degradation 
processes. However, 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 increase the rate of natural 
transformation processes that reduce the toxicity, rnobili ty, or volurne of 
contaminants in groundwater. The volwne 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 alternative 
were implemented. 
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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 s~rficial aquifer, 

This alternative would not comply with ~~Os in the short term because the only 
means of contaminant reduction posP.rt hy t_his alt_ernative is natural degradation. 
Based on the baseline RA, this alternative does not pose a threat to workers 
through exposure to contaminated groundwater. 

Implernentability. This alternative does not require remedial construction for 
implementation. Other ac tivi ties, such as groundwater moni taring, implementation 
of groundwater use restrictions, and S-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 ~~-l is presented on Table 7-2. 
This estimate includes the cost of the groundwater monitoring program, 
groundl ..... ater 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-l is presented in Appendix E. Direct costs 
for Alternative MM-l include installing two groundwater monitoring wells and 
establishing groundwater use restrictions for au 7. Direct costs are estimated 
to be ~13,OOO, 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-l 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-l. 

7.2 DETAILED ANALYSIS FOR ALTERNATIVE MM-2: ENHANCED BIOREMEDIATION. 
Alternative MM-2 consists of administrative actions to limit the use of 
groundwater as a drinking water source at OU 7 and the enhancement of natural 
biological degradation processes to reduce contaminants in 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 compounds 
in groundl ..... ater through natural biological J chemical, and physical processes 
(natural attenuation)" These naturally occurring processes and indigenous 
microorganisms IIlou1d use organic contaminants as substrate (food), thus reducing 
contaminant concentrations through metabolic growth. This is an in situ process 
that requires no excavation of soil or extraction of ground'V,rater. Preliminary 
testing indicates the presence of TCE biodegradation byproducts. Biological 
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 Table for Alternative MM-l: No Action 

Cost Item 

DIRECT COST 

Feasibility Study, Operable Unit 7 
Naval Air Station Cecil Field 

Jacksonville, Florida 

Groundwater monitoring well installation (2) 

Groundwater use restrictions 

T01al direct cost 

INDIRECT COST 

Health and safety (20 percent) 

Engineering (20 percent) 

Direct cost contingency (20 percent) 

Total indirect cost 

OPERATION AND MAINTENANCE COST (Annual) 

Annual groundwater monitoring 

5-year reviews (annualized) 

Present worth of Operation and Maintenance (over 30~year period) 

Total cost 

Clilc-OU7.FS 
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Cost 

$3,000 

$10,000 

$13,000 

$2,600 

$2,600 

$2,600 

$7,800 

$24,000 

$12,600 

$503,000 

$524,000 



inhibitors and nutrient limitations 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 dowllgradient portions of the plume, 
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 enhancement, 
5-year reviews, 
groundwater and system monitoring, 
biodegradation 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 
au 7. Additional nutrients to promote microbial activity include glucose and 
lactic acid. It is anticipated that this alternative' would consist of low-flow 
inj ection 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-16-10S, 19S, and 
21S) 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 nitrogen 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 into 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/i 
(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 required 
if anaerobic growth is to be encouraged. This is not included in the cost 
estimate for this alternative and would be a relatively minor additional 
expenditure as it would be added with the other growth amendments. Based on the 
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preliminary treatability evaluation (that indicates biodegradation is occurring) 
and experience with TeE at other sites, it is 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 ~aken, 
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 
Alternative 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-l). The following biological indicator parameters would be 
analyzed on a quarterly basis for a period of 5 years, and then annually for the 
remainder of the groundwater monitoring program: 

TCE, DCE, vinyl 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 
biodegradation in the saturated subsurface of OU 7. 

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

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

Compliance 'ivi th ARARs, In the short~terrn, this alternative would not achieve 
chemical~specific ARARs. This alternative would eventually achieve chemical
specific ARARs for vacs and svacs through natural and enhanced biological 
mechanisms, This alternative would not reduce the concentrations of inorganic 
consti tuents such as aluminum, antimony, arsenic, manganese, and thalli1..lIll. 
Groundwater and biological monitoring will be used to model biological 
degradation to evaluate compliance with ARARs, 

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

Long~Terrn 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 u,se restrictions would also prevent human consumption of groundwater 
until treatment levels are achieved through enhanced biological remediation. It 
is anticipated that treatment duration would be approximately 12 years to reduce 
organic contaminant concentrations to action levels for VOCs and SVOCs. 

Biological monitoring would provide a means of evaluating the biological activit-y 
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 alternative 
would not provide a significant reduction in contaminant mobility or volume 
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 hwnan 
or ecological receptors over baseline conditions. This 
proposed by this alternative occurs in sicu, making 
contamination limited. Furthermore, no residuals 
alternative, 

is because all treatment 
exposure to groundwater 
are produced by this 

Short-Term Effectiveness. This alternative would eventually reduce human health 
risks posed by groundwater contamination because natural microbes present in the 
aquifer would be encouraged, through nutrient addition, to degrade contaminants 
in groundwater. Also, groundwater use restrictions would be implemented, 
providing further protection of human health. 
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This alternative would not comply with RAOs in the short term because microbes 
present in the groundwater generally require time to acclimate and u~ilize 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 installat:ion, remedial 
construction activities are not proposed under this alternative. 

Implementabilitv. Natural biological activity enhancement is relatively easy to 
implement and would not pose a threat '[0 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-l. A 
complete cost summary is presented in Table 7-3. 

The direct cost is 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 3D-year period and $696,000 for system 
maintenance and utilities over a l2-year treatment duration. 

7.3 DETAILED ANALYSIS FOR ALTERNATIVE MM-3: GROUNDWATER EXTRACTION, TREATMENT, 
AND DISCHARGE TO SURFACE WATER. Alternative MM-3 consists of extraction, 
treatment via UV/OX and GAG, 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 
of collecting groundwater, providing treatment to 
discharging the treated effluent to surface water. 
MM-2 include: 

groundwater extraction, 
pH adjustment and UV/OX, 
polymer addition and clarification, 
GAC adsorption, 
treated groundwater discharge, 
5 -year reviews, 
groundwater and system monitoring, and 
groundwater use restrictions. 

This alternative would consist 
achieve treatment levels, and 
The components of Alternative 

A treatment train schematic for Alternative MM-3 is shown on Figure 7-3. 
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Table 7-3 
Cost Summary Table for Alternative MM-2: Enhanced Bioremediation 

Cost Item 

DIRECT COST 

Site preparation 

Treatment system 

Injection wells (6) 

Feasibility Study, Operable Unit 7 
Naval Air Station Cecil Field 

Jacksonville, Florida 

Pumps (6), piping, and injection equipment 

Monitoring equipment 

Nutrients (for 12 year treatment duration) 

Biodegradation monitoring 

Treatability studies 

Groundwater monitoring well installation (2) 

Groundwater use restrictions 

Total direct cost 

INDIRECT COST 

Health and safety (4 percent) 

Admmistration and permitting (5 percent) 

Engineering and design (10 percent) 

Construction support services (10 percent) 

Direct cost contingency (20 percent) 

Total indirect cost 

OPERATIONS AND MAINTENANCE COST (O&M) (Annual) 

Administrative O&M (30-year period) 

Annual groundwater monitoring 

Biodegradation monitoring 

5-year 'eviews (annualized) 

Present worth ~ administrative O&M ~over 3D-year period) 

Treatment system O&M (12-year period) 

System maintenance 

Utilities 

Present worth - treatment system O&M (over 12-year period) 

Total cost 
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Cost 

$23,000 

$15,000 

$107,000 

$30,000 

$326,000 

$120.000 

$20,000 

$3,000 

$10,000 

$654,000 

$26,000 

$33,000 

$65,000 

$65,000 

$131,000 

$320,000 

$24,000 

$6,000 

$12,600 

$586,000 

$27,000 

$56,000 

$696,000 

$2,256,000 
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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 wells that would be installed along the length of the plume at OU 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. Calculations to support this estimate are provided in Appendix F. 

Stagnation zones of negligible groundwater flow would be created between 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. Clean water would be injected 
into the aquifer to flush out the stagnation zones so 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 connected via manifold to a groundwater treatment 
facility adjacent to OU 7. 

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

After pH adjustment, hydrogen peroxide would be added and water would be sent 
through the UV/OX contactor. A diagram of a typical UV/OX system with hydrogen 
peroxide addition is shown on Figure 7-4. UV/OX with hydrogen peroxide has 
proven effective in removing VOGs 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 liquid from the thickened and 
dewatered sludge would be returned to the headworks of the UV/OX treatment train. 
The dewatered sludge would be sampled, analyzed, and transported offsite to an 
approved disposal 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 VOGs, as well as low concentrations of detected SVOCs and 
other synthetic organics. Periodically, the GAG would require replacement, and 
spent GAG 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 

ClIc·OU7.FS 
ASW.OB.95 7-15 



Not to Scale 

850016 CF aU7 FS 950331WEM 

Ultraviolet ~ 
. ~ Effluent to 

Light Bulbs" \"~~~~~~=--"~~~ Clarifier 

l h"~~ 

r---., , , , , 
Ultraviolet : : , , 

Light Control--B''''~ , , , 
Panel " , , 

'--y--' , , , , , , , , 
L __________ _ 

Hydrogen 
Peroxide 
Storage 
(Liquid) 

FIGURE 7-4 

Mixer 

l 
I 

TYPICAL ULTRAVIOLET OXIDATION CONTACTOR 
FOR ALTERNATIVE MM-3 

Oxidation Unit 

Influent 
f===== ~ (Contaminated 

Groundwater) 

FEASIBILITY STUDY 
OPERABLE UNIT 7 

NAS CECIL FIELD 
JACKSONVILLE, FLORIDA 



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 Table 5-4. 

7.3.1.6 Five-Year Site Reviews Refer to paragraph 7.1.1.1 for a detailed 
descriptior. 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 quali ty 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-l, 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. J 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 lOX and GAG would reduce organic contaminant 
concentrations, and treatment via chemical precipitation and clarification would 
reduce inorganic contaminant concentrations. Groundwater use restrictions would 
also prevent human consumption of groundwater until action levels are achieved. 
Groundwater monitoring would provide a means of evaluating the concentrations of 
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contaminants in groundwater over -eime. All controls proposed in this alternative 
are considered reliable. 

Reduction of Toxicity, Mobilitv, and Volume Through Treatment. This alternative 
\vould reduce the toxicity, mob iIi ty, and volume of VOC, SVOC, and inorganic 
contaminants in extracted groundwRt:f'!r. VOCs such as l,l-DeE and TeE would be 
destroyed in the lTV/OX system, SVOGs such as phenanthrene and 
bis(2ethylhexyl)phthalate would be transferred onto activated carbon in the GAG 
system and subsequently treated offsite during carbon regeneration. Inorganics 
such as copper, iron, nickel, and thallium would be separated from the waste 
stream via chemical separation, thus requiring subsequent offsite transport and 
disposal. 

Short-Term Effectiveness. This alternative ;.;rould comply with RAOs 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 of 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, 

Implementability. Construction of the extraction and treatment system is 
relatively easy to implement and would not pose a threat to workers or the 
community. Discharge to surface 'ivater through the storm Seyler sys tern is the most 
direct method of discharge, Discharge directly to Sal Taylor Greek is an 
alternate option. but construction of piping under the runways would be required. 

Monitoring equipment is easily obtained, and groundwater monitoring, 5-year site 
reviews, and groundwater use restrictions are easily implemented. 

Cost. The present worth cost of Alternative 1£11-3 is presented on Table 7-4. This 
estimate includes site preparation, a groundwater extraction system, a full 
treatment system, discharge to FOTW, 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 administra~ive activities such as a 
groundwater monitoring program, groundwater use restrictions, 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 cost estimate for Alternative MM-3 is presented in Appendix E. Direct costs 
include site preparation, treatment system costs, pH adjustment, a UV/OX system, 
a clarifier, miscellaneous piping and equipment, and liquid phase carbon 
(including regeneration). Other direct costs for operation and maintenance items 
included in Alternative }lli-3 are for items such as installing two monitoring 
wells for the proposed groundwa~er monitoring program and establishing 
groundwater use restrictions. Total direct costs are estimated to be $1,096,000 
and total indirect costs are es'Cimated to be $483.000. Total Operation and 
Maintenance costs are approximately $36 , 600 per year for administrative O&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 

Cost Item 

DIRECT COST 

Site preparation 

Groundwater extraction system 

pH adjustment 

Ultraviolet OXIdation (UV lOX) system 

Inclined-plate clarifier 

Miscellaneous piping and equipment 

Feasibility Study, Operable Unit 7 
Naval Air Station Cecil Field 

Jacksonville, Florida 

Liquid-phase granular activated carbon (GAG) (including regeneration) 

Groundwater monitoring well installation (2) 

Groundwater use restrictions 

Total direct cost 

INDIRECT COST 

Health and safety (2 percent) 

Administration and permitting (2 percent) 

Engineering and design (10 percent) 

Construction support services (10 percent) 

Direct cost contingency (20 percent) 

Total indirect cost 

OPERATIONS AND MAINTENANCE (O&M) COST (Annual) 

Administrative (3D-year penod) 

Cost 

$39,000 

$280,000 

$18,000 

$150,000 

$165,000 

$50,000 

$381,800 

$3,000 

$10,000 

$1,096,000 

$22,000 

$22,000 

$110,000 

$110,000 

$219,000 

$483,000 

Annual groundwater monitoring $24,000 

5-year reviews (annualized) $12,600 

Present worth - administrative O&M (over 3D-year penod) $503;000 

System O&M (3D-year period) 

System maintenance $190,000 

Utilities $75,000 

Present worth - .ys1em O&M (over 3O-year period) $3,650,000 

Total cost $5,732,000 
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The total present worth cost of Alternative MH-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 DETAILED ANALYSIS FOR ALTERNATIVE MM-4: SPARGING OF GROUNDWATER. 
Alternative MM-4 consists of installing an air sparging system with soil vapor 
extraction. A description of this alternative is presented in Subsection 7.4.1 
and a technical criteria assessment of this alternative is presented in 
Subsection 7.4.2. 

7.4.1 Detailed Description of Alternative MM-4 Similar to Alternative MM-2, 
this alternative 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 volatiles from the soil. 

The design of this alternative was based on ABB-ESls 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, 1993a 
and 1993b). It is anticipated that an observational approach would be used to 
continually modify this design based on system performance. 

Air 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 vacs out of the 
groundwater through turbulence and gas transfer, Conversely, 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 one 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-S 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 Alternative MH-2 to induce aerobic biodegradation of less-chlorinated 
organic compounds (such as DCE). 

The following components would be included in this alternative: 

air inj ection, 
vapor extraction, 
vapor-phase treatment and monitoring, 
5 -year reviews, 
groundwater and system monitoring, and 
groundwater use restrictions. 

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

7.t .1 Air Injection It is estimated that 10 air injection wells would be 
sui .. cient 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 

Cec-OU7.FS 
ASW,0895 7-20 



Low-permeability 
Vapor barrier 

~-~~ooooooooo 
¢oooooooo 

00000000 
0000000 

000000 
00000 

0000 

Air 
Blower 

a:~IE-Air 

Vapor 
Extraction 

Well 
(Typical) 

Vent 
to 

Atmosphere 

Vapor 
Treatment 

~~ 
0000 

Land 
SUrface\ 

000000000'-' 
00000000C' 
0000000('> 

0000000 
000000 
00000 
0000 

Groundwater 
Table 

00\ 
--rur,.-:- Injected Air 0,....--4!!~~ 

8500-16 CF QU? FS 950331WEM 

Area of 
Groundwater 

Contamination 

FIGURE 7-5 

SCHEMATIC OF AIR SPARGING FOR 
ALTERNATIVE MM-4 

Air Injection 
Well (Typical) 

Not to Scale 

FEASIBILITY STUDY 
OPERABLE UNIT 7 

NAS CECIL FIELD 
JACKSONVILLE, FLORIDA 



> 
< 
'" z 
c 
'" 

FIGURE 7·6 

PARKING 
LOT 

241 

APPROXIMATE LOCATIONS OF 
AIR SPARGING AND SOIL VAPOR 
EXTRACTION WELLS 

CE,.:::L\CE-GSL\NP-N,.\B\C8- 18-95 

Cac-OU7.FS 

ASW 08 95 

o 

7-22 

815 ! 

o 
o 

o 
o 

o 125 250 

.......... i 
SCALE: 1" ::::: 250 FEET 

LEGEND 
~ Air injection well location 

/ 
/ 

-t..'!;;- Soil vapor extraction well locarion 



of the plume in cheir respective locations (approximately 45 to 60 feet bls) and 
an air compressor that induces a flow of 20 LO 30 cubic feet per minute (ft3 jmin) 
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 3/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 be 
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 construction 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 l-foot riser pipe is required above 
the well-screen for structural stability. 

Based onABB-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 3/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. It 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 - phas e 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 GAG canister to adequately disperse the treated exhaust. A separate 
vapor-phase treatment system would be required for each area of the plume (i.e" 
source area and downgradient area), 
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Samples of organic vapors in the extraction system would be required to assess 
the rate of gas transfer, the effectiveness of vapor-phase treatment I and 
compliance with air discharge limitations. It is estimated that analysis of 
total organic vapors 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 
description. In addition, treatment performance will be swnmarized 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-l, 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 Environment. This alternative would 
provide protection to future human receptors who may use au 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). 

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 ARARs for VOCs such as l,l,l-TCA, l,l-DCE, 1,2-DCE, and TCE and SVOCs 
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, antimony, 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 VOG and SVOG groundwater contamination. Treatment via air 
sparging with soil vapor extraction would reduce vac and svac contaminant 
concentrations in groundwater. This alternative does not address inorganic 
contamination in groundwater. 

Groundwater use restrictions would prevent human consumption of groundwater until 
the action levels for vaGs and svacs are achieved. Groundwater monitoring would 
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provide a means of evalua~ing the concentrations of contaminants in groundwater 
over time. 

All controls proposed in this alternative are considered reliable. 

Reduction of Toxicitv, Mobility, and \lolume of Contaminants Through Treatment. 
This alternative would reduce the toxicity, mobility, and volume of vac and svac 
contaminants in groundwater, This would be accomplished through volatilization 
of dissolved contaminants and capture of the organic vapors for subseyyeuL 
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 
term because volatilization and gas transfer is a relatively rapid 
process _ However, this a1 ternati ve is only effective for vac 
contaminants in groundwater. 

the short 
treatment 
and SVOC 

Installation of sparging and vapor extraction wells and treatment of the offgas 
would not pose a significant risk to workers or the conununi ty. Residuals 
produced through implementing this alternative (e.g., spent 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, 5-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 s~arging and SVE treatment system costs, 
a treatability study, system maintenance, and utilities for the 12 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 
monitoring program, groundwater use restrictions, and 5-year site reviews over 
a 3D-year period. 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 si te 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 HM-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 O&M costs are approximately $36,600 
per year for administrative O&M and $75,000 for treatment system O&M. 

The total present worth cost of Alternative ~~!-4 is approximately $1,829,000. 
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. 

Cae-OU7 FS 

ASW.0895 7-25 



Table 7-5 
Cost Summary Table for Alternative MM-4: Air Sparging 

Feasibility Study, Operable Unit 7 
Naval Air Station Cecil Field 

Jacksonville, Florida 

Cost Item 

DIRECT COST 

Site preparation 

Treatment system 

Compressors (2) 

Blowers (2) 

Generators (4) 

Miscellaneous flow equipment 

Pipes, valves, and miscellaneous materials 

Well installation (for air sparging and soil vapor extraction [SVE]) 

Vapor phase carbon (includes regeneration over treatment duration) 

Treatability studies 

Groundwater monitoring well installation (2) 

Groundwater use restrictions 

Total direct cost 

INDIRECT COST 

Health and safety (5 percent) 

Administration and permitting (5 percent) 

Engineering and design (15 percent) 

Construction support services (15 percent) 

Direct cost contingency (20 percent) 

Total indfrect cost 

OPERATIONS AND MAINTENANCE (O&M) COST (Annual) 

Administrative O&M (3D-year period) 

Annual groundwater monitoring 

5~year reviews (annualized) 

Present worth~administrative O&M (over 3O-year period) 

Treatment system O&M (12-year period) 

System maintenance 

Utilities 

Present worth- - system O&M (over 12~year period) 

Total cost 
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Cost 

$33,000 

$20,000 

$15,000 

$30,000 

$102,000 

$150,000 

$30,000 

$23,000 

$20,000 

$3,000 

$10,000 

$436,000 

$22,000 

$22,000 

$65,000 

$65,000 

$87,000 

$261,000 

$24,000 

$12,000 

$503,000 

$44,000 

$31,000 

$629,000 

$1,829,000 



7.5 DETAILED ANALYSIS OF ALTERNATIVE MM-5: GROUNDWATER EXTRACTION, PRETREAT
MENT, AND DISCHARGE TO THE FOTW. Alternative MM-S consists of extraction, 
pretreatment of extracted groundwater via air stripping, and further treatment 
at the NAS Cecil Field FOTW. A description of this alternative is presented in 
Subsection 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 removal prior to discharge. Because iron is naturally occurring at au 
7, and it is not likely the result of the waste disposal activities, further 
calculations 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 ~g/) in the combined 
influent was calculated. This concentration is below the 300 ~g/) 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 achieve the treatment levels for the discharge to FOTW component. 

This alternative consists of the following components: 

groundwater extraction, 
packed tower air stripping, 
vapor-phase treatment and monitoring, 
treated groundwater discharge, 

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

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

7.5.1.1 Groundwater Extraction 
description. 

Refer to paragraph 7.3.1.1 for a detailed 

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

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. Of these parameters, only TeE 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 
FOTW State Operating and NPDES Permit Criteria 

Feasibility Study, Operable Unit 7 
Naval Air Station Cecil Field 

Jacksonville, Florida 

Parameters 
State Operating Permit Discharge Effluent 
Limitations 

Flow Average daily flow shall not exceed 
1.2 MGD' 

BOD; (5 day) 5.0 mg/l (30 day average maximum) 

DO 

TSS 

pH units 

6.0 mg/ t (30 day average maximum) 

Annual average'" 20 mg/ t 
Monthly average = 30 mgj t 
Weekly average == 45 mg/ t 
Instantaneous Maximum = 60 mg/l 

5.7 mg/l (30 day average max) 

6.0 to 8.5 

Total chlorine residual Minimum 0.01 mg/l 
Maximum 0.5 mg/ I 

Fecal coliform Average < =200/100 ml 
Maximum 800/100 ml 

Acute toxicity Greater than 20% lethality 

1 Average daily flow is currently 0.6 MGD. 

Notes: FOTW "" Federally Owned Treatment Work. 
NPDES = National Pollutant Discharge Elimination System. 
MGD = millions of gallons per day. 
BOD = biological oxygen demand,S days. 
mg/ 1 = milligrams per liter. 
DO = dissolved oxygen. 
TSS ::: total suspended solids. 
NH3-N = ammonia as nitrogen. 

Cel;-OU7 FS 
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NA = values not given in the permit. 
% percent. 

7-29 

NPDES Permit Effluent Discharge 
Limitations 

Monthly average 0.82 MGD 

Monthly average 30 mg/ t 
Weekly average 45 mgj 1 

Monthly average 5.0 mg/ t 

Monthly average 30 mg/ t 
Weekly average 45 mg/l 

NA 

6.0 to 9.0 

NA 

Monthly average 200 
Weekly average 400 

NA 



The second set of discharge criteria (operating permit requirements) consist of 
surface water quality parameters, such as BOD, dissolved oxygen (DO), and total 
suspended solids (TSS). Introduction of extracted groundwater to the FOTW would 
not be expected to cause these criteria co 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 GAG 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, 1995). 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 FOTW 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 
evalua~ed. The summary will include monitoring results, quantities of 
contaminants removed or treated, and amounts and quality of residuals produced 
and removed from the site. 

7.5.1.6 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-l, the treatment effectiveness and the operation of 
the air stripping system would also be monitored on a continual basis throughout 
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-S This subsection presents the 
technical assessment of Alternative MM-S. 

Overall Protection of Human Health and the Environment. This alternative would 
provide protection to future human receptors by preventing use of OU 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 aquifer 
until complete aquifer restoration (i.e., when treatment 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 pretreatment via air stripping and further treatment at the FOTW 
would reduce VOC, 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 alternative are 
considered reliable. 

Discharge to the FOTW 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 Alternative MM-3). 

Reduction of Toxicity, Mobilitv, and Volume of Contaminants Through Treatment, 
This alternative reduces the toxicity, mobility, and volume of VOG, SVOC, and 
inorganic contaminants in extracted groundwater, VOCs would be treated via air 
stripping, and the off-gas from the air stripper would be collected on GAG 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 aquifer, 

Installation of extraction wells, treatment of the groundwater, and discharge to 
the FOTW would 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 transport 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, 
5-year site reviews, and groundwater lise restrictions are easily implemented. 

Cost. The present worth cost of Alternative MM-S 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 FOrn, 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 Item 

DIRECT COST 

Site preparation 

Treatment system 

Extraction wells and pumps (6) 

Piping for injection well water and piping to treatment facility 

Miscellaneous pumping materials 

Air stripper and vapor phase carbon unit (includes regeneration or replacement 
over treatment duration) 

pH adjustment 

Groundwater monitoring well installation (2) 

Groundwater use restrictions 

Total direct cost 

INDIRECT COST 

Health and safety (5 percent) 

Administration and ,permitting (5 percent) 

Engineering and design (15 percent) 

Construction support services (15 percent) 

Direct cost contingency (20 percent) 

Total indirect cost 

OPERATION AND MAINTENANCE COST (Annual) 

Administrative O&M (30-year period) 

Annual groundwater monitoring 

5-year reviews (annualized) 

Present worth - administrati¥'e O&1vt (aver 30-year period) 

Treatment system O&M (30-year period) 

System maintenance 

Utilities 

Present worth· system O&M (over 3D-year period) 

Total costs 
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Cost 

$69,000 

$126,000 

$76,000 

$78,000 

$41,000 

$12,000 

$3,000 

$10,000 

$415,000 

$21,000 

$21,000 

$62,000 

$62,000 

$83,000 

$249,000 

$24,000 

$12,600 

$503,000 

$134.000 

$48,000 

$2,505,000 

$3,672,000 



of the 0&:1'1 for a 30-year duration for administrative activities such as a 
groundwa~er monitoring program, groundwater use restrictions, and 5-year site 
revie\vs 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 cost estirr.a-ce for Alternative M11-5 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 rL\1-5 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 $415,000 and total indirect 
costs are estimated to be $249,000. Total O&M costs are approximately $36,600 
per year for administrative O&M and $182,000 for treatment system O&M. 

The total present worth cost of Alcernative MM-S is approximately $3,672,000. 
The RI/FS guidance manual suggests that the cost of an alternative presented in 
the FS should be accurate wi-chin +50 percent to -30 percent of the actual cost. 
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8.0 COMPARATIVE ANALYSIS OF 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 criteria recommended by the NCP. 
For comparative purposes, NCP criteria are grouped into the following categories: 

threshold criteria, 
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 ANALYSIS. As presented in Chapter 6.0, 
remedial alternatives were developed to accomplish the RAOs identified for OU 7. 
The RAOs are based on protection of human exposure to groundwater and attainment 
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 alternatives using 
threshold criteria is presented in subsection 8.2.1. 

8.1.2 Primary Balancing Criteria Primary balancing criteria consist of the 
following five components: 
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long-term effectiveness and permanence; 
reduction of toxicity, mobility, and volume; 
short-term effectiveness; 
implementability; and 
cost. 

These criteria are used to provide an assessment of the permanence of each 
remedial alternative, while ensuring their implementability and cost-effective
ness. These criteria ensure the use of t.reatrnent technologies that reduce the 
toxicity, mobility, or volume 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 
is 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 OU 7. 

8.2 COMPARATIVE ANALYSIS. The following sections present a comparison between 
each alternative with respect to threshold and primary balancing criteria. 

8.2.1 Implementation Time Conceptual time comparisons between alternatives are 
presented on Figure 8 -1. This figure shows the relative remediation time 
required for VQCs, 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 natural 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-l 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. 

8.2.2 Comparison of Threshold Criteria 

Overall Protection of Human Health and the Environment. The environment is not 
at risk from au 7 contaminants. Alternative MM-l 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 provide 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- S. Although mechanical intervention is included in Alternatives MM-2 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-S would be expected to meet all ARARs as they include mechanical treatment processes to address both organic and inorganic contaminants. Al ternative MM- 2 is focused solely on organic contaminants and Alternative MM-4 is focused solely on volatile 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 on volatilization. ARARs for inorganic 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-S would likely achieve action levels sooner than Alternatives MM-l and MM-2. However, given sufficient time for natural transformation processes to occur, even the no-action alternative CMM-l) would eventually achieve action levels. 

While Alternatives MM-l, MM-2, MM-3, and MM-4 are independent systems, Alternative MM-S 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, Alternative MM-l 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 bOLh organic and inorganic contaminants. 

Conversely, Alternatives MM-2 and MM-4 would not include groundwater extraction. Alternative MM-2 includes nutrient injection and Alternative MM-4 includes air injection. Other than collecting organic vapors from the vadose zone (Alternative 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-S would likely have 
the quickest impact (i.e" contaminant concentrations would be reduced sooner 
than if Alternatives MM-l 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 DeE and other organic 
compounds c.an occur rapidly, bacteria require conditions conducive to their 
metabolism. Additionally, an acclimation period is generally required before 
substantial bacterial growth occurs, 

Implementability. Because Alternative MM-l 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 
groundwater use restrictions 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-S and MM-3 include a similar type of remedial action (i.e., pump
and-treat). However, Alternative MM-5 would be easier to construct because 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 comprehensive treatment system for all 
contaminants (e.g., UV/OX system, clarifier, and GAG). 

Cost. The relative present-worth cost estimate for each alternative, based on 
a 3D-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-l includes only groundwater use restrictions, 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-l and, thus, 
would also have a relatively low cost. 

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

Al ternatives MM- Sand 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 alternatives. 

B.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 alternatives for au 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 
Naval Air Station Cecil Field 

Jacksonville, Florida 

Alternative: MM-1 MM-2 MM-3 MM-4 

Aguifer Restoration 

Organics destroyed? No Yes Yes Yes 

In organics removed from No No Yes No 
aquifer? 

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

Plume contained? No No Yes Partially 

Plume to)(icity reduced? No Partially Yes Partially 

Remedy permanent? No Yes Yes Yes 

Uncertainty of attaining ac- Moderate Moderate Low Moderate 
tion levels 

Treatment Residuals 

Organics destroyed onsite No Yes Yes No 
Organics destroyed offsite No NA NA Yes 

Contaminants ReleasedLRemaining in Environment 

Organic Yes No No No 

Inorganics Yes Yes No Yes 

Cost 

Present Worth (30-years) 524,000 2.256,000 5,732,000 1.829,000 

Notes: MM-l = no action alterative. 
MM-2 = enhanced 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, 
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30 
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Because enhanced bioremediation 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 

dO.TIgradient area of the plume. 

If Alternatives MM-3 or MM-S were the preferred alternative for au 7, the rate 
of remediation may be increased by augmenting the system with either enhanced 
bioremediation or air sparging. For example, DeE and lesser-chlorinated organic 
compounds present in the downgradient area of the plume may effectively be 
aerobically biodegraded. Nutrients could be injected to stimulate aerobic 
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 pltune. 

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-S, 
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 l1 (selected 
alternative) and a "contingent action!r (system modification), For example, 
Alternative MM-3 or MM-S could be designed as the base action, while Alternatives 
MM-2 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 various cost components for remedial 
alternatives. One of the major cost components for each MM alternative for au 
7 is the present worth of the annual O&M cost. 

Consistent with RI/FS 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 O&M costs (administrative and treatment system) would be incurred may 
vary for each alternative because O&M costs are directly 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 8-2 to 
those costs presented on Chapter 7.0, shows that the total cost of each 
alternative would not_ significant:.l y change if both administrative and treatment 
system O&M costs were applied throughout the treatment duration. If 0&'1 
activities were conducted for Alternative MM-l for a period of 160 years rather 
than 30 years, the cost would increase by 20 percent. Similarly, if O&M 
activities were conducted for Alternatives MM-2 and MM-4 for a period of 12 years 
rather than 30 years, the cost would decrease by 10 and 11 percent, respectively. 
There wDuld be no change in cost fDr Alternatives MM-3 and MM-S because the 
estimated treatment duration is equal 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 

Assumed Adminis~ 
Present 

Total Cost of Adjusted Admin-
Present 

Total Cost of Percent Change 
AlternatIVe Worth of Admmis- Worth of Adminis-

tration Duration 1 
trative O&M 

A1ternative 2 istratJOn Duration:3 
trative O&M 

Alternative of Total Costs 

MM-1 30 503,000 524,000 160 610,000 630,800 +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 -11 

MM-5 30 503,000 3,672,000 30 503,000 3,672,000 0 

1 Monitoring and 5-year review used in Chapter 7.0 
2 Direct, indirect, and present worth of administrative and treatment O&M used in Chapter 7. 
3 Based on treatment duration. 
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APPENDIX A 

COMPARISON OF SITE MEDIA WITH CRITERIA 



Table A-1 
Surficial Aquifer Comparison with Drinking Water Criteria 

Feasibility Study, Operable Unit 7 
Naval Air Station Cecil Field 

Jacksonville, Florida 

I-requency 
Range of Detected 

Mean of Analyte Federal Florida Florida 
Exceedance?7 

Analyte of Detected HHCPC7' Primary Pnmary GUidance 
Detection 1 

Concentrations 
ConcenUations2 (Yes/No) MCl' Standards ConcentrationS 

(Yes/No) 

Volatiles iJ,Igll) 

1,1,1-Trichforoethane 1/21 8 3,000 3,000 Yes 200 200 200 Yes 13,14,15 

1,1-Dichloroethane 1/21 1 1 No NA NA 700 No 

1,1-Dichloroethene 1/21 8400 400 Yes 7 7 7 Yes 13. 14,15 

1,2-Dichloroethene (total) 2/21 270 to 1i12,500 6,360 Yes '70 '70 '70 Yes I3,14,15 

4-Meth yl-2 -penta none 1/16 1 1 No NA NA 350 No 

Trichloroethene 7/21 12t0 8630 238 Yes 5 3 3 Yes I3,14.15 

Semivolatiles (pgll J 

2-Methylnaphthalene 1/21 ~2.75 2.8 No NA NA NA NA 

Diethylphthalate 2/21 1 to 1 1 No NA NA 5,600 No 

Naphthalene 1/21 83.5 3.5 No NA NA 6.8 No 

Phenanthrene 1/21 3 3 No NA NA 10 No 

Phenol 3/21 O.Bto 81.45 1.1 No NA NA 10 No 

bis(2-Elhylhexyl) phthalate 17/21 0.5 to 820.5 5.7 Yes 6 6 6 Yes 13, 14, 15 

Pesticides/PCBs (pg/ " 

Endrin 1/20 0.02 0.02 No 2 2 2 No 

Inorganics Cpg/.tJ 

Aluminum 12/21 6176 to 87 ,970 1,490 No 1°200 11200 200 Yes U .14-.T5 

Antimony 3/21 2.2 to 816.0 7.3 Yes 6 6 6 Yes 13,14,15 

Arsenic 10/21 3.6 to 56.2 13.2 Yes 50 50 50 Yes 13,1415 

Barium 21/21 6.5 to 108 27.5 No 2,000 2,000 2,000 No 

Cadmium 1/21 113.3 3.3 No 5 5 5 No 

Calcium 21/21 603 to 858,500 19,800 No NA NA NA NA 

Chromium 4/21 2.2 to 7.9 4.8 No 100 100 100 No 

Cobalt 3/21 82.3 to 5.9 4.6 Yes NA NA NA NA 

Copper 5/21 82,1 to 3,8 3 No 1°1,000 "1,000 1,000 No 

Iron 20/20 8260 to 9,150 1,830 Yes 1(1300 "300 300 Yes 13, 1'1-,15 

See notes at end of table. 



Table A-l (Continued) 
Surficial Aquifer Comparison with Drinking Water Criteria 

Feasibility Study, Operable Unit 7 
Naval Air Station Cecil Field 

Jacksonville, Florida 

Frequency 
Range of Detected 

Mean of An.lyle Federal Florida Florida 
An.lyle of Detected HHCPC?3 Pnmary Primary Guidance 

Detection' 
Concentrations 

Concentratlons2 (yes/No) MCL4 StandardS Concentration!"; 

Lead 1/21 82.55 2.6 No 12 15 15 15 

Magnesium 21/21 254 to 2B,000 B,190 Yes NA NA NA 

Manganese lB/20 84.9 to 56.8 27.4 Yes 1050 "50 50 

Mercury 1/21 1 1 No 2 2 2 

Nickel 2/21 8 11 to 12.5 11.B No 100 100 100 

Potassium 21/21 125 to 84,470 B06 No NA NA NA 

Sodium 21/21 82 ,670 to 831,700 7,510 No NA NA NA 

Thallium 3/21 6 to 6.3 6.2 Yes 2 2 2 

Vanadium 13/21 1.1 to 14.3 4.1 No NA NA 49 

Zinc B/21 1l. 16.0 to 89.5 40.4 No 1°5,000 11 5,000 5,000 

1 Frequency of detection is the number of samples in which the analyte was detected divided by the total number of samples analyzed. 
2 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 groundwater associated with Site 16 surficial aquifer as described in the baseline risk assessment (ABS-ES, 1995). 
4 Federal Primary MCLs are taken from USEPA Drinking Water Regulations and Health Advisories (May 1994). 

Exceedance?7 

(Yes/No) 

No 

NA 
Yes'3.14.15 

No 

No 

NA 
NA 

Yes 13,14,15 

No 

No 

5 Florida Primary Standards are taken from Chapter 1 (Primary Standards) of the Florida Department of Environmental Protection (FDEP) Groundwater Guidance 
Concentrations (June 1994). 
" Florida Guidance Concentrations are taken from Chapter 6 (Guidance Concentrations Index) of the FDEP Groundwater Guidance Concentrations (June 

1994). 
1 An exceedance of the available criteria is identified when the maximum detected site concentration is greater than one or more of the criteria. 
B Value is the average of a sample and its duplicate (s). 
II Primary Mel is for cis-1,2-Dlchloroethylene. 
10 Value is a Federal Secondary Mel. 
li Value is a Florida Secondary MCL. 
12 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 Advisories (May, 1994). 
13 The maximum detected concentration of the contaminant exceeds the Federal Primary Mel. 
14 The maximum detected concentration of the contaminant exceeds the Florida Primary Standard. 
15 The maximum detected concentration of the contaminant exceeds the FlOrida Guidance Concentration. 

Notes: HHCPC;= human health chemical of potential concern, 
Mel = maximum contaminant level. 
J19/1 = micrograms per liter. 
NA = not available 
PCB = polychlorinated biphenylS. 



Table A-2 
Intermediate Aquifer Comparison with Drinking Water Criteria 

Feasibility Study, Operable Unit 7 
Naval Air Station Cecil Field 

Jacksonville, Flonda 

Frequency Range of Mean of Analyte Federal Florida Florida 
Exceedance?7 

Analyte of Detected Detected HHCPC?3 Primary Primary Guidance 
(Yes/No) 

Detection 1 Concentrations Concentrations2 (Yes/No) MCl' MCl' ConcentrationS 

Semivolatiles Ipg!l) 

Di·n-butylphthalate 1/4 1 1 No NA NA 700 No 

bis(2-Ethylhexyl) phthalate 4/4 1 to 10 5.5 Yes 6 6 6 Yes 10 11,12 

Inorq.nics !POll} 

Antimony 2/4 3.1 to 10.3 6.7 Yes 6 6 6 Yes lO,11,T2 

Barium 4/4 7t041.8 27.3 No 2,000 2,000 2,000 No 

Calcium 4/4 9,160 to 63,400 49,300 No NA NA NA NA 

Chrom'lum 1/4 9.8 9.8 No 100 100 100 No 

Copper 2/4 8 to 8.2 8.1 No 81,000 81,000 1,000 No 

Iron 4/4 69,6 to 444 250 No !!300 ~300 300 Yes to,11,12 

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 YestO,lt 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 85,000 85,000 5,000 No 

, Frequency of detection is the number of samples in which the analyte was detected dIVided by the total number of samples analyzed, 
2 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 groundwater associated with Site 16 intermediate aquifer in the baseline risk assessment (ABB-ES, 1995), 
4 Federal Primary MCLs are taken from USEPA Drinking Water Regulations and Health Advisories (May 1994), 
6 Florida Primary Standards are taken from Chapter 1 (Primary Standards) of the Florida Department of Environmental Protection (FDEP) Groundwater Guidance 
Concentrations (June 1994). 
II Florida Guidance Concentrations are taken from Chapter 6 (Guidance Concentrations Index) of the FDEP Groundwater Guidance Concentrations (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 MeL 
9 Value is a Florida Secondary MeL. 
lQ The maximum detected concentration of the contaminant exceeds the Federal Primary MeL. 
" The maximum detected concentration of the contaminant exceeds the Florida Primary Standard 
12 The maximum detected concentration of the contaminant exceeds the Florida Guidance Concentration. 

Notes: HHCPC = human health chemical of potential concern, 
MCl = Maximum Contaminant Level. 
#9/ I = micrograms per [iter. 
NA ::: not available 



Table A-3 
Surface Soil Comparison with Criteria 

Feasibility Study, Operable Unit 7 
Naval Air Station Cecil Field 

Jacksonville, Florida 

Frequency Range of Range of Mean of Analyle Background FDEP Exceedance? 
Analyle of Detected Reporting Detected HHCPC?' Screening Clean-up 

(Yes/No)' 
Detection' Concentrations Limits Concentrations2 (Yes/No) Concentration 4 Goals5 

Volatiles (pg/kg) 

1,2-Dlchloroethene (total) 1/10 76 .5 5 to 11 6.5 No NA NP NA 

Trichloroethene 6/10 3 to 150 5 to 12 43.2 No NA 12,000 No 

Semivolatiles (pg/kg) 

Acenaphthene 3/10 32 to 82 360 to 380 55 No NA 4,000,000 No 

Acenaphthylene 1/10 31 360 to 380 31 No NA NO NA 

Anthracene 3/10 46 to 170 360 to 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 5/10 729 to 310 360 to 380 178 Yes NA 148 No 

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 NO NA 

Benzo (k) fluoranthene 5/10 720 to 180 360 to 380 103 Yes NA 1,470 No 

Butyl ben zyl p hth alate 6/10 32 to 140 360 to 380 78.2 No NA 15,300,000 No 

Carbazole 3/10 65 to 140 360 to 380 94.7 No NA 58,100 No 

Chrysene 7/10 26 to 360 360 to 380 150 Yes NA 14,800 No 

Dibenz (a,h) anthracene 3/10 29 to 52 360 to 380 41.7 Yes NA 148 No 

Dibenzofuran 1/10 44 360 to 380 44 Yes NA 290,000 No 

Fluoranthene 7/10 41 to 870 360 to 380 351 No NA 2,990,000 No 

Fluorene 3/10 26 to 97 360 to 380 55.3 No NA 2,760,000 No 

Indeno (1,2,3-cd) pyrene 5/10 62 10 190 360 to 380 125 Yes NA 1,480 No 

Naphthalene 1/10 28 360 to 380 28 No NA 2,290,000 No 

Phenanthrene 6/10 739 to 740 360 to 380 288 No NA NO NA 

Pyrene 8/10 24 to 600 360 to 380 203 No NA 2,224,000 No 

Pesticides/PCBs {JIg/kg} 

4,4-000 1/10 75,85 3.6 to 4 5.9 No NA 4,740 No 

4,4-0DE 7/10 0.32 to 3.1 3.6 to 4 0.97 No NA 3,340 No 

Aroclor-1260 4/10 5.5 to 33 36 to 38 21.1 No NA NP NA 

See notes at end of table. 



Table A-3 (Continued) 
Surface Soil Comparison with Criteria 

Feasibility Study, Operable Unit 7 
Naval AIr Station CeCil Field 

Jacksonville, Florida 

Frequency Range of Range of Mean of Analyte Background FDEP Exceedance? 
Analyte of Detected Reportmg Detected HHCPC?3 Screening Clean-up 

(Yes/No)' 
Detection 1 Concentrations Limits Concentrations2 (Yes/No) Concentration 4 Gaalss 

Pesticides/PCBs (pg/kgJ~-continued 

Endosulfan sulfate 1/10 0.27 3.6 to 4 0.27 No NA NP NA 

alpha-Chlordane 4/10 0.6 to 726 1.9 to 2 7.4 No NA 869 No 

gamma-Chlordane 1/10 '30 1.9 to 2 30 No NA 869 No 

Inorganics Img/kg) 

Aluminum to/10 932 to 76,000 40 to 40 2,780 No 29,000 ND No' 

Barium 10/tO 1.7 to 8.7 40 to 40 5.8 No 21 NP No' 

Cadmium 5/10 70 .35 to 0.94 1 to 1 0.69 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 to 713 2 to 2 6.5 No 31.2 "201 No' 

Cobalt 4/10 o 49 to 0.71 10 to 10 0.6t Yes - ND No 

Copper 9/10 0.81 to 3.1 5 to 5 1 7 No 2,880 No 

Iron 10/10 207 to 1,030 20 to 20 603 No 8,060 NO No' 

Lead 10/10 3.9 to 32. t 0.6 to 0.6 16.1 No 15.6 NO No 

Magnesium 10/10 66 to 7 173 1,000 to 1,000 114 No 474 NP No' 

Manganese 10/10 2.9 to 14 3 to 3 7.7 No 18 5,710 No' 

Nickel 9/10 0.81 to 2.6 8 to 8 1.6 No 8 1,510 No' 

Potassium 9/10 21.7 to 93.7 1,000 to 1,000 45.3 No 310 NP No' 

Silver 1/10 0.4 2 to 2 0.4 No - NP No 

Sodium to/10 143 to 192 1,000 to 1,000 164 Yes - NP No 

Vanadium 10/10 1.2 to 5 10 to 10 2.9 No 34.2 501,000 No" 

See notes at end of table. 



Table A-3 (Continued) 
Surface Soil Comparison with Criteria 

Feasibility Study, Operable Unit 7 
Naval Air Station Cecil Field 

Jacksonville, Florida 

Frequency Range of Range of Mean of Analyte Background FDEP 
Exceedance? 

Analyte of Detected Reporting Detected HHCPC?' Screening Clean-up 
(Yes/No)" 

Detection1 Concentrations Umits Concentrations2 (Yes/No) Goncentratlon4 Goals
5 

Inorganics (mgJkgl~-continued 

Zinc 8/10 9.4 1025.2 4 to 4 14.2 No 23,330,000 No 

1 Frequency of detection is the number of samples in which the analyte was detected divided by the total number of samples analyzed (168801, 168802, 168803, 
165504, 165505, 165806, 168807, 165508, 168809, and 168810, including a duplicale al 168808). 
2 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 (ASB-ES, 1995). 
-4 Twice the average of detected concentrations for inorganic analytes at BS801, 88802, 83S03, and 88804, including a duplicate at BSS02 (Arents soil unit). 
5 Rorida Department of Environmental Protection (FOE?) memorandum dated July 5, 1994. Values presented are the Jesser of the clean-up goals based on the 
hazard index for the chlJd reSident or the cancer risk for the aggregate resident. 
I!I 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 FOEP guidance (July, 1994), an analyte that has a maximum detected concentration that is less than the background concentration IS not listed as 
exceeding the FOEP clean-up goal. 
7 Value is the average of a sample and its duplicate. 
B This analyte is not listed as exceeding the FOEP clean-up goal because the maximum detected concentration of the analyte IS less than the background soil 
screening concentration. 
i Value is for chromium VI. 

Notes: HHCPC = human health chemical of potential concern. ND =: analyte is presented in FOEP guidance but no data is provided 
FDEP =: Florida Department of Environmental Protection. PCB = polychlorinated biphenyl. 
.P9/kg = micrograms per kilogram. ODD:: dichlorodiphenyldichloroethane . 
NA = not applicable. ODE = dichlorodiphenyldichloroethylene 
NP = analyte is not presented in FOEP gUidance. - = not detected in any background samples. 



Table A-4 
Subsurface Soil Comparison with Criteria 

Feasibility Study, Operable Unit 7 
Naval Nr Station Cecil Field 

Jacksonville, Florida 

Frequency Range of Range of Mean of Analyte Background FDEP Clean-up 
Exceedance-

AIlalyie of Detected Reporting Detected HHCPC7' Screening Goals Based on 
?'(Yes/No) 

Detection \ Concentrations Umits Concentrations2 (Yes/No) Concentration" Leachabillty5 

Volatiles Cpg/kg} 

1,2-Dichloroethene (total) 3/24 73 to 7350 5 to 28 145 No NA NP NA 

2-Butanone 1/24 6 11 to 54 6 No NA 878 No 

Acetone 4/24 46 to 220 11 to 150 169 No NA 143 Yes 

Methylene chloride 10/24 72.5 to 10 5 to 28 6 No NA 1.13 Yes 

Trichloroethene 9/24 3 10 650 5 to 54 146 No NA 1.46 Yes 

Semivol.tiles (pg/kg) 

2-Methylnaphthalene 1/24 21 360 to 410 21 No NA ND NA 

Senzo (a) pyrene 2/24 20 to 21 36010410 20.5 No NA 2,200 No 

Sanzo (b) fluoranthene 6/24 23 to 49 360 to 410 32.4 No NA 4,400 No 

Benza (g,h,i) perylene 2/24 19 to 21 360 to 410 20 No NA 32,000 No 

Bu tyl be nzyl phthalate 4/24 21 to 750 360 to 410 244 No NA 24,200 No 

Chrysene 1/24 46 36010410 46 No NA 2,000 No 

Dlethylphthalate 1/24 23 360 to 410 23 No NA NP NA 

Dimethylphthalate 1/24 29 360 to 410 29 No NA NP NA 

Fluoranthene 2/24 723.5 to 28 360 to 410 25.8 No NA 21,300 No 

In de no (1,2,3-cd) pyrene 1/24 20 360 to 410 20 No NA 24,000 No 

Phenol 2/24 20 1033 360 to 410 26.5 No NA NP NA 

Pyrene 2/24 21 to 723 36010410 22 No NA 16,000 No 

bis(2-Elhylhexyl) phthalate 8/24 23 to 600 360 to 410 108 No NA NP NA 

Pesticides/PCBs {JIg/kg} 

4,4-DDD 2/24 0.99 to 3.1 0.6 to 4 1 2 No NA 154 No 

4,4-DDE 8/24 0.27 to 74.2 3.6104.1 1 2 No NA 880 No 

4,4-DDT 1/24 031 2.25104.1 0.31 No NA 48.6 No 

Aroclor-1248 2/24 715.8 to 30 33 to 41 22.9 No NA NP NA 

Aroclor-1254 3/24 7151066 36 to 41 43.3 No NA NP NA 

Aroclor-1260 4/24 31 to 49 36 to 41 16.5 No NA NP NA 

See notes at end of table 



Table A-4 (Continued) 
Subsurface Soil Comparison with Criteria 

Feasibility Study, Operable Unit 7 
Naval Air Station Cecil Field 

Jacksonville, Florida 

Frequency Range of Range of Mean of Analyte Background FDEP Clean-up 
Exceedance?8 -

Analyle of Detected Reporting Detected HHCPC?' Screemng Goals Based on 
Detection1 Concentrations Limits Concentrations2 (Yes/No) Concentration 4 Leachabilitl (Yes/No) 

Heptachlor epoxide 1/24 1.5 0.4 to 2.1 1.5 No NA 0.128 No 

alpha-Chlordane 5/24 71.25to 19 1.8 to 2.1 6.8 No NA 560 No 

gamma-Chlordane 7/24 1 to 22 1.8t02.1 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 

Arsemc 5/24 0.75 to 1.9 2 to 2 1.1 Yes 1.64 NO NA 

Barium 22/24 1.6 to 15.6 40 to 40 7.1 No 16 NP NA 

Cadmium 1/24 0.93 1 to 1 0.93 No - NO NA 

Calcium 18/24 304 to 45,500 1,000 to 4,370 Yes 320 NP NA 
1,000 

Chromium 24/24 7 1.4 to 19.5 2 to 2 8.3 No 16 NO NA 

Cobalt 14/24 0.49 to 72.85 10 to 10 1 Yes - NO NA 

Copper 16/24 7 0.525 to 2.1 5 to 5 0.84 No 1 16 NO NA 

Cyanide 2/23 1.7 to 2 0.5 to 0.5 1.9 No NP NA 

Iron 24/24 191 to 4,420 20 to 20 1,030 No 2,840 NO NA 

Lead 24/24 1 6 to 55 0.6 to 0.6 7.6 No 14 NO NA 

Magnesium 18/24 39.7 to 339 1,000 to 189 No 268 NP NA 
1,000 

Manganese 24/24 2.8 to 8 3 to 3 4.8 No 7.8 NO NA 

Mercury 4/24 0.12 t070.13 0.1 to 0.1 0.13 No 1.1 NP NA 

Nickel 22/24 048 to 5 8 to 8 2.2 No 5.4 NO 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 

Thallium 2/24 2.1 to 2.6 2 to 2 2.4 Yes - NP NA 

Vanadium 24/24 71.1 to 17 10 to 10 5.7 No 16 NO NA 

See notes at end of table. 



Table A-4 (Continued) 
Subsurface Soil Comparison with Criteria 

Feasibility Study, Operable Unit 7 
Naval Air Station Cecil Fjeld 

Jacksonville, Florida 

Frequency Range of Range of Mean of AIlalyte Background FDEP Clean-up 
Exceedance-

AIlalyte of Detected Reporting Detected HHCPC7' Screening Goals Based on 
?'(yes/No) 

Detection 1 Concentrations umits Concentrations2 (Yes/No) Concentratlon4 Leachabllity5 

Zinc 2/24 9.4 to 25 8 4 to 4 17.6 No NO NA 
, 

Frequency of detection is the number of samples in which the analyte was detected divided by the total number of samples 
analyzed (16881082,16881084,16881182,16881186,16881282, 16881286, 168B180, 1688186, 1688282, 168B284, 1688380, 168B386, 166B482, 168B486, 
168B582, 168B586, 168B682, 168B684, 168B782, 168B784, 168B882, 168B884, 168B984, 168B986, including duplicates at 168B1082, 168B582, and 
168B782). 

2 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 subsurface soil as described in the baseline risk assessment (ABB-ES, 1995). 
4 Twice the average of detected concentrations for inorganic analytes at CEFBBMS1S0, CEFBBMS1S6, CEFBBMS2S2, CEFBBMS2S6, CEFBBM8312, 

CEF8BM8316, CEFBBM8482, CEFBBM8484, CEFBBM8582, CEFB8M8586, CEFBBM8610, CEFBBMS616, CEFBBM8780, CEFBBM8784, CEFBBM8882, 
CEFBBM8886, CEFBBM8910, and CEFBBM8916, including a duplicate at CEFBBM8780 (background). 

5 Florida Department of Environmental Protection (FOEP) memorandum dated July 5,1994. Values presented are the clean-up goals based on leachability. 
15 An exceedance of the FOEP clean-up goal IS identified when the maximum detected analyte concentration is greater than the clean-up goal concentration. 

Pursuant to FOEP guidance (July, 1994), an analyte that has a maximum detected concentration that is less than the background concentration is not listed as 
exceeding the FOEP clean-up goal 

7 Value is the average of a sample and its duplIcate. 

Notes: HHCPC = human health chemIcal of potential concern. PCB = polychlOrinated biphenyl. 
FDEP = Florida Department of Environmental ProtectIon. ODD = dichlorodiphenyldichloroethane. 
,ug/kg = micrograms per kilogram. DOE = dichlorodiphenyldichloroethylene. 
NA = not applicable. DDT = dichlorodiphenyltflchloroethane. 
NP = FDEP clean-up cnterion for this analyte not presented in guidance. mg/kg = milligrams per kilogram. 
NO = analyte is presented In FDEP guidance but no criterion is provided. - = not detected in any background samples. 



APPENDIX B 

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 



Table B-1 
Synopsis of Potential Federal and State Chemical-Specific ARARs 

Feasibility Study, Operable Unit 7 
Naval Air Station Cecil Field 

Jacksonville, Florida 

Standards and Requirements Synopsis Consideration in the Remedial 
Response Process 

Federal 

Clean Water Act (CWA) Regula- Ecological and health·based Federal Ambient Water Quality Relevant and Appropriate. AWQC should be used in the deter-
tions, Ambient Water Quality Grite- Criteria (AWQC) are non-enforceable guidelines used by states mination of cleanup goals involving surface water In the absence 
ria [40 CFR Part t31J to set their state-specific water standards for surface water. of state water quality standards at aU7 If a groundwater treat-

The criteria established in this section are also used as part of ment system is installed at aU? and the discharge from this 
the National Pollutant Discharge Elimination System (NPDES) system IS sent to an onsite surface water Dody, Ambient Water 
process to limit the discharges of pollutants to surface water Quality Criteria (AWQC) would be considered in the National 
bodies. PoJlutant Discharge Elimination System (NPDES) permitting 

process. However, although Florida is not currently recognized as 
a "delegated" state, the Federal government uses the State sur-
face water standards as identified in Florida Administrative Code 
(FAG) 62-302, not the AWQC, for limiting the discharges of pollut-
ants to the surface waters of the State because they are more 
strmgent than the Federal standards and are better suited for 
Florida waters. 

Safe Drinking Water Act (SDWA) Establishes drinking water quality gOdls at levels of no known Relevant _nd Appropriate. If MCLGs are greater than zero, these 
Regulations, Maximum Contami- or antiCipated adverse health effects with an adequate margin standards should be met for groundwater or surface water that are 
nant Level Goals (MCLGs) [40 CFR of safety. These Criteria do not consider treatment feasibility or current or potential sources of drinking water, assuming that the 
Part 141J cost elements treatment technique chosen, is capable of achieving this standard. 

SDWA Regulations, National Prima- Establishes enforceable standards for potable water distribu- Relevant and Appropriate. MCLs can be used for groundwater or 
ry Drinking Water Standards, Maxi- tion systems for specific contaminants that have been deter- surface waters that are potential drinking water sources (Le., 
mum Contaminant Levels (MCLs) mined to adversely effect human health. These standards, OUTs ground and surface waters). MCLs would be relevant and 
[40 CFR Part 141J MCLs, are protective of human health for individual chemicals appropriate requirements for groundwater at aU? where non-zero 

and are developed using MCLGs, available treatment technolo- MCLGs have not been promulgated. 
gies, and cost data. Requirements for Secondary Maximum 
Contaminant Levels (SMCLs) are located at 40 CFR Part 143. 

See notes at end of table 



Table B-1 (Continued) 
Synopsis of Potential Federal and State Chemical-Specific ARARs 

Feasibility Study, Operable Unit 7 
Naval Air Station Cecil Field 

Jacksonville, Florida 

Standards and Requirements Synopsis Consideration in the Remedial 
Response Process 

State 

Chapter 62-302, FAC Florida Sur- Defines classifications of surface waters, and establishes water Relevant .nd Appropriate. State WQS should be used in the 
face Water Standards - August, quality standards (WQS) for surface water Within the classifica- determination of cleanup goals for surface waters. The minimum 
1994 tions. The State's antidegradation policy IS also established in wass mandate that all surface waters of the State must be "free 

this rule. Sal Taylor Creek is classified as a Class III surface from" contaminants as described at FAC 62-302.500, Remedial 
water. alternatives that address surface water contamination or include 

an option for discharge of treated groundwater or surface water to 
surface water Will consider Flonda WQSs. 

Chapter 62-520, FAC Groundwater Establishes the groundwater classification system for the State Appl~able. Groundwater subject to this rule must be "free from" 
Classes, Standards, and Exemp- and provides qualitative minimum criteria for groundwater components of discharges in concentrations that are harmful to 
tions - October, 1994 based on the classification Groundwater at aU7 is classified the organisms responsible for treatment or stabilization of the 

as G-Il, designated for potable water use_ This rule adopts the discharge; are carcinogenic, mutagenic, teratogenic, or toxic to 
Federal primary and secondary drinking water standards and human beings; are acutely toxic to indigenous species of signifi-
establishes some State standards that are mOTe stringent than cance to the aquatic community; pose a serious danger to the 
Federal standards. Like Federal MCLs, these standards are public health, safety, or welfare; create or constitute a nuisance; or 
considered ARARs for cleanup of groundwater that is a poten- impair the reasonable and beneficial uses of the adJacent waters. 
tial source of drinking water. "Free from" is further defined in the Florida Groundwater Guidance 

Concentrations. 

Chapter 62-550, FAC Florida Drink- EstabliShed to Implement the Federal Safe Drinking Water Act Relevant and Appropriate. MCLs are commonly considered 
ing Water Standards - September, by adopting the national primary and secondary drinking water relevant and appropriate where surface water and groundwater is 
1994 standards and by creating additional rules to fulfill state and considered a potential potable water supply source. 

federal requirements for community water distribution systems. 

Chapter 62-650, FAC Florida Water All activities and discharges, except dredge and fill, must meet Applicable. All activities and discharges, other than dredge and 
Quality Based Effluent limitations - effluent limitations based on technology or water quality. This fill actiVities, are required to meet effluent limitations based on 
November, 1989 rule also states that in addition to any other technology based technology (technology based effluent lim!t) and/or water quality 

groundwater effluent limitation requirements, all sources will (water quality based effluent limit), as defined by this rule. The 
also meet water quality based effluent limitations where neces- substantive permitting requirement established in this rule is a 
sary to meet groundwater quality standards potential relevant and appropriate requirement for remedial 

actions where treated water (either groundwater or surface water) 
IS discharge to a surface water body (e.g., Sal Taylor Creek). 

See notes on following page. 
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Table 8-1 (Continued) 
Synopsis of Potential Federal and State Chemical-Specific ARARs 

Feasibility Study, Operable Unit 7 
Naval Air Station Cecil Field 

Jacksonvifle, Florida 

Notes from previous pages. 

Notes: ARARs = Applicable and/or Relevant and Appropriate Requirements. 
AWQC = 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 Levels. 
MCLGs = Maximum Contaminant Level Goals. 
NCP = National Contingency Plan 
NPDES = National Pollutant Discharge Elimination System. 
au = Operable Unit. 
SDWA = Safe Drinking Water Act. 
WQS = Water Quality Standard, 



Table B-2 
Chemical-Specific Standards and Guidance 

Feasibility Study, Operable Unit 7 
Naval Air Station Ceell Fjeld 

Jacksonville, Florida 

FEDERAL STANDARDS AND GUIDANCE FLORIDA STANDARDS AND GUIDANCE 

CWA Ambient Water Quality Criteria Drinking Soli Thermal 
Safe Drinking (b) Water Surface Water Quality Standards Treatment Facility 

Water Act Standards (d) Criteria for Clean 
(SDWA) (a) For Protection of For Protection of (e) Soil 

Chemical Name 
Human Health Aquatic Life (i) (e) 

MCl MClG Water Fish Fresh Marine MCl Class Class Class Class Class Max Total 
(f) (f) and Fish Con- Water I II III IV V TClP 

Consump sumption Acutej Acutej Fresh/ 
tion only ChroniC Chronic Marine 

(pgj 1) (pgj I) ~gjl) ~gj 1) (pgj I) (pgj 1) ~gjl) ~gjl) ~gjl) ~gjl) ~gjl) ~gjl) (mgjl) (mgjkg) 

VOLA TILE ORGANICS 

1,1-Dichloroethane -- -- -- -- --j-- --j-- -- -- -- --j-- -- -- -- --
1,1-Dichloroethene 7 7 0.033 185 --j-- -/-- 7 0.057 3.2 - '- -- --
(',l-diohloroethylene) (41) (22) 

cis-l,2-Dichloroethene 70 70 -- -- --j-- --j-- 70 -- -- --j-- -- -- -- --
(cl&-1,2-dichloroethylene) 

trans-1,2-Djchloroethe~ 100 100 -- -- --j-- -j-- 100 -- -- --j-- -- -- -- --
ne 
(tn:mw-1,2-dichloroethylene) 

4-Meth yl-2 -pentan 0 ne -- -- -- -- --j-- --j-- -- -- -- --j-- -- -- -- --
(methyl ISQbutyl ketone) 

Toluene 1,000 1,000 14,300 424,000 17,500j- 6,3OOj 1,000 -- - --j-- -- -- -- 0.1 
- 5,000 (14) 

(6) (6) 

Total recoverable pe- -- -- -- -- --j-- -j-- 5,000 -- -- --j-- -- -- -- 10 
troleum hydrocarbon (h)(l) (25) 

1,1,1-Trichloroethane 200 200 18,400 1,030,000 --j-- 31,200 200 3,100 173,000 -- -- --
j--(6) 

Trichloroethene 5 0 27 80.7 45,000j 2,000 3 27 80] -- - -- -. 
(trlchloroethylenel 21,900 j-- (22)(- (22) 

(6) (6) 43) 

See notes at end of table. 



Table B-2 (Continued) 
Chemical-Specific Standards and Guidance 

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 Soil Thermal 
Safe Drinking (b) Water Surface Water Quality Standards Treatment Facility 

Water Act Standards (d) Criteria for Clean 
(SDWA) (a) For ProtectJOn of For Protection of (c) Soil 

Chemical Name 
Human Health Aquatic Life (i) (e) 

MCl MClG Water Fish Fresh Marine MCl Class Class Class Class Class Max Total 
~) (f) and Fish Con- Water I II III IV V TClP 

Con sump sumption Acute/ Acute/ Fresh/ 
tlon only ChroniC Chronic Marine 

i.!Jg/I) i.!Jg/l) (ug/ I) i.!Jg/I) (ug/ I) i.!Jg/I) (ug/ I) i.!Jg/I) (ug/ I) i.!Jg/l) i.!Jg/I) i.!Jg/I) (mg/I) (mg/kg) 

SEMIVOLA TILE ORGANICS 

Diethylphthalate -- -- 350,000 1,800,000 --/-- --/-- -- -- -- --/-- -- -- -- --

bls(2-Ethylhexyl) phtha- 6 0 15,000 50,000 2000/- 400 6 -- -- 3/-- -- -- -- -
late (g) (g) 160 (12)(49) (18) 
(di-2-ltthylhltxylphthallltlt) (12)(49) 

2-Methylnaphthalene -- -- -- -- --/-- --/-- 100 -- -- --!- -- -- -- --
(h) (21) 

Naphthalene -- - -- -- 2,300/ 2,350/- 100 -- -- --/-- -- -- -- --
620 (6) (h) (21) 
(6) 

Phenanthrene -- -- -- -- 30/6.3 7.7/4.6 -- (19) -- -- -- --
(12) (12) 

Phenol -- -- 3,500 -- 10,200/ 5,800/-- -- 21,000 4,600,000 200 -- --
2,560 (6) (33) 

(6) 

PESTICIDES/PCBS 

Endrin 2 2 1 -- 0_18/ 0.037/- 2 0.0023 -- -- -- --
(g) (g) 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. 



Table 8-2 (Continued) 
Chemical-Specific Standards and Guidance 

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 Soil Thermal 
Safe Drinking (b) Water Surface Water Quality Standards Treatment Facility 

Water Act Standards (d) Criteria for Clean 
(SDWA) (a) For Protection of For Protection of (c) SOli 

Human Health Aquatic Life (i) (e) 
Chemical Name 

MCl MClG Water Fish Fresh Marine MCl Class Class Class Class Class Max Total 
(t) (t) and Fish Con- Water I II III IV V TClP 

Consump sumptlon Acute/ Acute/ Fresh/ 
tlon only ChroniC Chronic Marine 

lpg/I) lpg/I) lpg/I) lpg/I) lpg/I) lpg/I) lpg/I) lpg/I) lpg/I) lpg/I) lpg/I) lpg/I) (mg/I) (mg/kg) 

Metals/lnorganics--continued 

Antimony 6 6 146 45,000 88/30 1,500/ 6 14 4,300 -- -- -- --
(g) (g) (12) 500 

(12) 

Arsenic 50 -- 0.0022 0.0175 --/-- --/-- 50 50 5 10 
(4) 

Arsenic (III) - -- -- -- 360/190 69/36 -- -- 36 --/36 -- - -- --

Arsenic M -- -- -- -- 850/-- 2,319/-- -- -- -- --/- -- -- -- --
(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 -- -- --
(g) (g) (6) (22) (22) (46) 

Cadmium 5 5 10 -- 3.9/1.1 43/9.3 5 10 93 (17)/ -- -- I 37 
(11) (17) 9.3 

Calcium -- -- -- -- --/- --/-- -- - - --/-- -- - -- --
Chromium 100 toO -- -- --/-- --/-- 100 -- -- --/-- -- -- 5 50 

Chromium (III) -- -- 170,000 3,433,000 1,700/ 10,300 -- (17) 673,- (17)/ (47) -- --
210 /-- 000 673,000 
(11) (6) 

See notes at end of table. 



Table B-2 (Continued) 
Chemical-Specific Standards and Guidance 

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 Soil Thermal 
Safe Drinking (b) Water Surface Water Quality Standards Treatment Facility 

Water Act Standards (d) Criteria for Clean 

(SDWA) (a) For Protection of For Protection of (e) Soil 

Chemical Name 
Human Health Aquatic ufe (i) (e) 

MCl MClG Water fish Fresh Manne MCl Class Class Class Class Class Max Total 
(f) (f) and Fish Con- Water I II III IV V TClP 

Consump sumption Acute/ Acute/ Fresh/ 
tlon only Chronic Chronic Marine 

(;19/1) (;19/1) (;19/1) (;19/1) (;19/1) 1jJg/1) (;19/1) 1jJg/1) (;19/1) (;19/1) (;19/1) (;I9j I) (m9/1) (m9/k9) 

Metals Iinorga nics --co nti n u ed 

Chromium (VI) -- -- 50 -- 16/11 1,100 -- 11 50 11/50 (47) -- --
/50 

Cobalt -- -- -- -- --/-- --/-- -- -- -- -!- -- -- -- --

Copper TT 1,300 -- -- 18/12 2.9/- 1,000 500 2.9 500 5,000 -- --
100 (11 ) (10) (17) (17)/ 
(10) 2.9 

Iron 300 -- 300 -- --/1,000 --/-- 300 0.3 300 1,000/ 1,000 -- --
(10) (10) 300 

Lead 15 a 50 -- 83/3.2 220/8.5 15 50 5.6 50 50 5 108 
0)(38) (11) (17) (17)/ 

5.6 

Magnesium -- -- -- -- --/-- -/-- -- -- -- --/-- -- -- -- --
Manganese 50 -- 50 100 --/-- --/-- 50 -- 100 --/-- -- -- -- --

(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 -- --
(9) (9) 160 (11) 8.3 

Nitrate (as N) 10,000 10,000 10,000 -- -/-- --/-- 10,000 10,000 -- --/-- -- -- -- --

Nitrite (as N) 1,000 1,000 -- -- --/-- --/-- -- 1,000 -- -/-- -- -- -- --

See notes at end of table. 



Table B-2 (Continued) 
Chemical-Specific Standards and Guidance 

Feasibihty 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 Soil Thermal 
Safe Drinking (b) Water Surface Water Quality Standards Treatment Facility 

Water Act Standards (d) Criteria for Clean 
(SDWA) (a) For Protection of For Protection of (e) Soil 

Chemical Name 
HUman Health Aquatic Life (i) (e) 

MCl MClG Water Fish Fresh Marine MCl Class Class Class Class Class Max Total 
(t) (t) and Fish Con- Water I II III IV V TClP 

Consump sumptlon Acute/ Acutej Freshl 
tion only Chronic Chronic Marine 

iP91 t) ipgl I) ipgll) iP911) ipgl t) iP91 I) iP911) iP91 t) ipgl I) ipgl t) ipgll) ipgll) (mg/l) (mg/kg) 

Nitrate + nitrite (both 10,000 10,000 .' .. -/-- .. I .. .. 1,000 .. .. I .. .. .. .. .. 

as N) 

Potassium - .. .. .. .. I .. .. I .. .. - .. -/-- .. .. .. .. 

Sodium - .. .. .. -/-- .. I .. 160,000 .. .. .. I .. .. .. .. . . 

(13) 

Thallium 2 0.5 13 48 1400/40 21301 .. 2 13 48 48/48 .. .. .. .. 
(g) (g) (49) (49) (6) (49) (6) (49) 

Vanadium .. .. - .. .. I .. ..I .. .. .. .. .. I .. .. .. .. .. 

Zinc 5,000 - .. .. 1201 95186 5,000 1 0 86 1 0 1,000 .. .. 

(10) 110 (10) (17) (17)1 
(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 Summary", Office of Science and Technology, Health and Ecological Criteria DiVIsion, Washington, D.C. 
(e) Florida Administrative Code, 62-550, "Safe Dnnking Water Act", September, 1994. 
(d) Florida Administrative Code, 62-302, "Surface Water Quality Standards", amended August, 1994. 
(e) Florida Administrative Code, 62-775, "SoIl Thermal Treatment Facilities", November, 1992. 

(t) USEPA, "Drinking Water Standards and Health Advisories", Office of Water, Washington, DC, November, 1991. 

(9) USEPA, "National Primary and Secondary Drinking Water Regulations; Synthetic Organic Chemicals and Inorganic Chemicals; Final Rule", 57FR31777, July 17, 1992. 
(h) Florida Administrative Code, 62-770, "Petroleum ContamInation Site Cleanup Criteria", FebrualY, 1990. 
(i) Florida Administrative Code, 62-550, "Safe Drinking Water Phase V Standards", January 1, 1993. 

OJ USEPA, JlMaximum Contaminant Level Goals and National Primary Drinking Water Regulations for Lead and Copper", 56FR26460, June 7,1991. 

See additional notes on following page. 
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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 

Footnotes from previous pages. 

(1) 
(2) 
(3) 
(4) 
(5) 
(6) 
(7) 

(8) 
(9) 
(10) 
(11) 
(12) 
(13) 

(14) 
(15) 
(16) 
(17) 

Standard indicated is the cleanup criteria for kerosene or mixed product analytical group at a POL site. 
Standard for aldlcarb sulfone is 4 J19/ I and aldicarb sulfoxide is 2 j.Jg/l. 
Criteria are pH dependent. Refer to 53FR33178. 
Mel for arsenic currently under review. 
Secondary Mel of 8 Jl9/ I 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 (Le., the sum of concentrations of chloroform, bromodichlaromethane, dlbromochloromethane, and 
bromoform). Refer to 56FR3579 and Florida AdminIstrative Code, 17-550. 
Proposed standard for aldiearb sulfone is 2 fJ9/1 and aldicarb sulfoxide is 4 pg/l. 
Treatment Technique (TT) requirement. 
Secondary MeL. 
Hardness dependent criteria (100 mg/l CaCO. used). 
Proposed standard or criteria. 
No MCL has been set for sodium. However, a reporting level of 20 mg/l has been established. Monitoring 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 (VOAs) (Le., the sum of concentrations of benzene, tOluene, ethyl benzene, and total xylene). 
Different levels are proposed (marine acute - 7.2 pg/l; marine chronic - 0.92 pg/ 1; freshwater acute - 0.92 pg/l). 
Not to e)(ceed 1.3 pg/ t (Class II or Class III marine) or 3.0 fJ9/1 (Class III fresh water). 
Hardness-dependent (Values are In Jig/I, with (In H) = natural logarithm of the total hardness expressed as mg/l calcium carbonate (CaCO,)). 

cadmium e(O 71152(1" HI·l.4>l1 lead =; e(1 273(ln HI-4.7051 

chromium (Ill) = e(O 819(1" HI +1 561) nickel = e(O i48(1n H'-1.1I!45) 

copper = eI085-4S(lnHI·l-US) zinc = elOil473(I"H)+078H.] 

(18) Standard indicated is for phthalate esters. 
(19) Polycyclic aromatic hydrocarbons (PAHs) (i.e., the sum of concentrations of acenaphthylene, anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 

benzo(kj1Iuoranthene, benzo(g,h,ilperylene, chrysene, dibenzo(a,h)anthracene, fluorene, indeno(1,2,3-cd)pyrene, phenanthrene, and pyrene) shall not exceed 0.0028,ug/ 1 

(Class I) or 0.031 fJ9/ t (Class II) measured at annual average flow conditions. 
(20) Standard includes radium 228 , and excludes radon and uranium. 
(21) Standard indicated is the cleanup criteria for the sum of naphthalene and methylnaphthalene. 
(22) At average annual flow conditions. 
(23) This standard is pH dependent; 7.8 pH used. Refer to 51FR43666. 
(24) Units for asbestos MCLs are millions 01 fibers per liter for fibers longer than 10 micrometers. 
(25) The cleanup level for total recoverable petroleum hydrocarbons in soil may be increased to 50 mg/kg if total PAHs are :5 6 mg/kg and total Volatile Organic Halocarbons 

(yOHs) are s 0.05 mgjkg. 
(26) Not to exceed 0.004 Jig/l (Class II or Class III marine) or 0.0043 fJ9/ t (Class III fresh water) at any time. 
(27) Not to exceed 0.001 Jig/l at any time. 
(28) Not to exceed 0.0019 f.J9/1 at any time. 
(29) Not to exceed 0.0036 pg/l (Class liar Class JlI marine) or 0.0038 pgj 1 (Class I or Class III fresh water) at any time. 
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Table 8-2 (Continued) 
Chemical-Specific Standards and Guidance 

Feasibility Study, Operable Unit 7 
Naval Air Station Cecil Field 

Jacksonville, Florida 

Footnotes--continuect 

(30) 
(31) 
(32) 

(33) 
(34) 
(35) 
(36) 
(37) 
(38) 

(39) 
(40) 
(41) 
(42) 
(43) 
(44) 
(451 

{4u/ 
(47) 
(48) 
(49) 

Not to exceed 0,16 JIQ/ 1 (Class II or Class III marine) or 0.08119/1 (Class I or Class III fresh water) at any time. 
Not to exceed 0 03 P9/1 (Class II or Class III marine) or 0.014 Jl9/ 1 (Class I or Class III fresh water) at any time. 
This standard ;s pH dependent. Concentration limit (pg/l) = e(l,005(pH).S 29), not to exceed 30 at any time. [Not to exceed 8.2119/1 at average annual flow conditions. See 
scurce [d), above.] 
Phenolic: compounds as listed - Total chlorinated phenols, including trichloropheno[s, and chlorinated creasols shall not exceed 50 fJ9/ t. 
Standard indicated IS for chlOrinated benzenes as a group. 
Standard indicated IS for chlorinated naphthalenes as a group. 
Fluoride also has a secondary MCl of 2,000 J.I9/.t 
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 Mel for lead is a treatment technique; however, an action level for lead of 15 }lg/t 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 W/t at any time. 
Refer to Class III standards. Use marine values for predominantly manne waters and freshwater standards for predominantly fresh waters. 
Not to exceed 0.057 J.I9/ t at average flow conditions or 7 pg/t at any time. 
This standard is pH dependent. Concentration limit (;,;g/ t) := e(l 00i(pHj·5 2g), not to exceed 30 at any time. 
Not to exceed 3 }lg/t at any time. 
Not to exceed 0.0043 W/t at any time. 
This value is not specific to a particular configuration of 1,3-dichloropropene. The given value is tentative, based on current data or other iniormation. It is anticipated 

thiS value will be proposed in the near future . 
.-, to exceed 100 Ji9/t when hardness is less than or equal to 240 mg/t or 500 Ji9/ t when hardness is greater than 250 mg/t. 

For Chromium 
Values taken from the Draft "Quality 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. 

Notes; Class I := potable water supplies. mremfyr == millirem per year. 
pCi/t == Plcocuries per liter. 
SDWA == Safe Drinking Water Act. 

Class II := shellfish propagation or harvesting. 
Class III = recreation, fish & Wildlife propagation. 
Class IV = agricultural water supplies. 
Class V == navigation utility Industnal. 
CWA == Clean Water Act. 
MCl = maximum contaminant level. 
MClG := maximum contaminant level goal. 
mg/kg == milligrams per kilogram. 
mgl t == milligrams per liter 

TClP = Toxicity Characteristic leachate Procedure. 
TT = treatment technique. 
USEPA == U.S. Environmental Protection Agency. 
W/t == micrograms per liter. 
W/kg == micrograms per kilogram. 



Table B-3 
Comparison with Criteria, Surficial Aquifer Groundwater 

Feasibility Study, Operable Unit 7 
Naval AIr Station Cecil Field 

Jacksonville, Florida 
Frequency 

Range of Detected Mean of 
Federal Florida 

flOrida 
Exceedance?7 Analyte of 

Concentrations 
Detected 

MCL4 Standards Guidance 
(Yes/No) Detection 1 Concentrations2 

Concentratiod' 
Vol.tiles lpg/I) 

1,1,1-Trichloroethane 1/21 8 3,000 to 83,000 3,000 200 200 200 Yes'3,14,15 
1,1-Dichloroethane 1/21 1 to 1 1 NA NA 700 No 
1 J l-D1chloroethene 1/21 1i1400 t08400 400 7 7 7 Yes 13, 1~, 15 
l,2-D1Chlo(oethene (total) 2/21 270 to 812,500 6,360 '70 '70 '70 Yes 13, 14, lS 

4-Methyl-2 -pe ntanon e 1/16 1 to 1 1 NA NA 350 No 
Trichloroethene 7/21 12 to 8630 238 5 3 3 Yes'3,14,15 
Semivolatiles (pg/l) 

2-Methylnaphthalene 1/21 82.75 to 82.75 2.8 NA NA NA NA 
Diethylphthalate 2/21 1 to 1 1 NA NA 5,600 No 
Naphthalene 1/21 8 3.5 to 835 3.5 NA NA 6.8 No 
Phenanthrene 1/21 3 to 3 3 NA NA 10 No Phenol 3/21 0.8 to 81.45 1.1 NA NA 10 No 
bis(2-Elhylhexyl) phlhalate 17/21 0.5 to 820.5 5.7 6 6 6 Yes 13. 14, 15 
Pesticides/PCBs lpg/II 

Endnn 1/20 002 to 0.02 0.02 2 2 2 No Inol"ganics (pg/ll 

Aluminum 12/21 8176 to 1i7,970 1,480 1°200 11 200 200 Yes 13.14, 15 
Antimony 3/21 2.2 to 816.0 7.3 6 6 6 Yes I3 . 14,15 
Arsenic 10/21 3.6 to 56.2 13.2 50 50 50 Yes 1,,", 14.15 
Barium 21/21 6.5 to 108 27.5 2,000 2,000 2,000 No Cadmium 1/21 8 3.3 to 8 3.3 3.3 5 5 5 No Calcium 21/21 603 to 858,500 19,800 NA NA NA NA 
Chromium 4/21 2.2 to 7.9 4.8 100 100 100 No Cobalt 3/21 823t05.9 4.6 NA NA NA NA Copper 5/21 82 .1 to 3.8 3 1°1,000 11 1,000 1,000 No Jron 20/20 8260 to 9,150 1,830 1°300 11300 300 Yes 13.14.1~ 
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 

Frequency 
Range of Detected 

Mean of 
Federal FlOrida 

Florida 
Exceedance?7 

Analyt. of Concentrations 
Detected Mel' Standards 

Guidance 
(Yes/No) 

Detection1 Concentrations2 ConcentrationS 

Inorganics (pgll)--contlnued 

Lead 1/21 E!2.S5 to 82.55 2.6 1215 15 15 No 

Magnesium 21/21 254 to 28,000 8,190 NA NA NA NA 

Manganese 18/20 84.9 to 56.8 27.4 1°50 1150 50 Yes 13,14.15 

Mercury 1/21 1 to 1 1 2 2 2 No 

Nickel 2/21 Bl1 to 12,5 11.8 100 100 100 No 

Potassium 21/21 125 to 8 4,470 806 NA NA NA NA 

Sodium 21/21 82,670 to 831 ,700 7,510 NA NA NA NA 

Thallium 3/21 6 to 6.3 6.2 2 2 2 Yes 13, 14_,15 

Vanadium 13/21 1.1 to 14.3 4.1 NA NA 49 No 

Zinc 8/21 8 16.0 to 89.5 40.4 1°5,000 11 5,000 5,000 No 

1 Frequency of detection is the number of samples in which the analyte was detected divided by the total number of samples analyzed, 

1- 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. 

4 Federal MCLs are taken from USEPA Drinking Water Regulations and Health AdVisories (May 1994), 

5 Florida Standards are taken from Chapters 1 and 2 (Primary and Secondary Standards) of the FDEP Groundwater Guidance Concentrations (June 1994). 

6 Florida GUidance Concentrations are taken from Chapter 6 (Guidance Concentrations Index) of the FDEP Groundwater Guidance Concentrations (June 

1994). 
7 An exceedance of the available criterion is identified when the maximum detected site concentration is greater than one or more of the criteria. 

B Value is the average of a sample and its duplicate(s). 

9 Primary Mel is for cis-1 ,2-dichloroethene, detection concentrations are reported for the sum of cis- and trans-1,2-dichloroethene. 

10 Value is a Federal Secondary MCl, 

1 t Value is a Florida Secondary MCL 

12 Treatment technology action limit for lead in drinking water distribution system identified in the USEPA Drinking Water Standards and Health Advisories 

(May, 1994). 
13 The maximum detected concentration of the contaminant exceeds the Federal MCl. 

14 The maximum detected concentration of the contaminant exceeds the Florida Standard. 

15 The maximum detected concentration of the contaminant exceeds the Florida GUidance Concentration, 

Notes: Mel = Maximum Contaminant Level. 

jJg/l = micrograms per liter. 

NA = not available. 



1 Frequency of detectIon is the number of samples in which the analyte was detected divided by the total number of samples analyzed. 2 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. 
4 Federal Primary MCLs are taken from USEPA Drinking Water Regulations and Health Advisories (May 1994). 
5 Florida Primary Standards are taken from Chapters 1 and 2 (Primary and Secondary Standards) of the FDEP Groundwater Guidance Concentrations (June 1994) 
6 Florida Guidance Concentrations are taken from Chapter 6 (Guidance Concentrations Index) of the FDEP Groundwater Guidance Concentrations (June 1994). 
7 An exceedance of the criterion is identified when the maximum detected site concentration is greater than one or more criteria, U Value is a Federal Secondary MCl. 
~ Value is a Florida Secondary MCL. 
10 The maximum detected concentration of the contaminant exceeds the Federal MCL. 
11 The maximum detected concentratIon of the contaminant exceeds the Flonda Standard. 
12 The maxImum detected concentration of the contaminant exceeds the Florida Guidance Concentration. 

Notes: MCl = Maximum ContamInant level. 
f.J9/ t = micrograms per lIter 
NA = not available, 



Table B-5 

Synopsis of Potential Federal and State Location-Specific ARARs 

Feasibility Study, Operable Unit 7 

Naval Air Station Cecil Field 

Jacksonville, Florida 

Standards and Requirements Synopsis 
Conslderation in the Remedial 

Response Process 

Federal 

Endangered Species Act [50 CFR Part 402] Requires remedial action to avoid jeopardizing the continued Applicable. When choosing a remedial action, minimlza-

eXistence of Federally-listed endangered or threatened spe- tian of impact to endangered species existing in and 

Cles, Requirements include notification to the USEPA and around QU? will be considered 

minimization of adverse effects to such endangered species. 

National Environmental Polley Act (NEPA) Requires that Federal agencies minimize the degradation, loss, Applicable. When choosing a remedial action, any possi-

Regulations; Protection of Wetland [Execu- or destruction of wetland, and preserve and enhance natural ble impact to a wetland through discharge should be 

live Order (EO 11990) and 40 CFR 6, Ap- and beneficial values of wetland under EO 11990 considered to ensure that degradation, Joss, or destruc-

pendix A and 40 CFR 6302(a)] 
tion of wetland would be minimized 

Protection of Roodplains, EO 11988 Federal agencies are required to reduce the risk of flood loss, Applic.ble. The potential effects of any action at aU7 

to minimize impact of floods, and to restore and preserve the will be evaluated to ensure that the planning and decision 

natural and beneficia! values of floodplains. making reflect conSideration of fJood hazards and flood~ 

plains management, including restoration and preserva-

tion of natural, undeveloped floodplains. 

State 

Chapter 62-340, FAC Delineation of the Provides a unified state-wide methodology for delineation of Applicable. The methodology defined in this rule IS 

Landward Extent of Wetland and Surface wetland and surface waters. required for delineation of all wetland and surface waters 

Waters 
at aU? 

Notes: ARARs = applicable and/or relevant and appropriate requirements, 

CFR = Code of Federal Regulations 

EO = Executive Order. 

FAG = Florida Administrative Code, 

NEPA = National Environmental Policy Act. 

au = operable unit. 

USEPA = U.S. Environmental Protection Agency. 



Table 8-6 
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 RemedIal 
Response Process 

Federal 
Clean An Act (eM) Regulations, This rule provides emissions standards, which are promul- Relevant _nd Appmpriate. The substantive requirements for Emissions Standards (40 CFR Part gated to attain the National Ambient Air Quality Standards emissions standards and monitoring requirements promulgated in 50J (NAAQSs), for hazardOUS air pollutants likely to cause an this rule are relevant and appropriate requirements for alternatives increase in mortality or a serious Illness to humans. that involve the discharge to air (e g., air stripping) of pollutants 

regulated under the CM. The state of Florida has jurisdiction for 
the implementation of these regulatJOns through the State Imple-
mentation Plan. 

CAA Regulations, New Source ThIs rule establishes NSPS for specified sources that are Relev.nt .nd Appropriate. This rule may be a relevant and appro-Performance Standards (NSPS) [40 similar to a source that has established NSPSs (such as aIr priata requirement for a new source that is similar to a source that CFR Part 60J stripping technologies). The NSPSs lImit the emissions of has established NSPSs (such as air stripPIng technologies). If it is a number of different pollutants, including the six criteria determined that the remedy would create potential air impacts, the pollutants list (for which NMQSs are established) as well response actIon or the equipment for the response action may rp as fluorides, sulfuric acid mist, and total reduced sulfur qualIfy as a new source; therefore, these requirements should be (including hydrogen sulfide [H 2S]). met. '" Clean Water Act (CWAJ Regula- Requires permits specifying the permIssible concentration Applic.ble. Treated groundwater from Superfund remedial actions tions, NPDES [40 CFR Parts 122 or level of contaminants in the effluent for the dIscharge of that is discharged to onsile surface water must meet the substan-and 125J pollutants from any pOint source mto waters of the United tive requirements of a NPDES permit, but would not have to meet States. 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 exempt from the ReRA 
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 
Rorida becomes 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 Rorida surface water standards are met. CWA Regulations, National Pre- Sets pretreatment standards through the National Categori- Applic.bfe. If groundwater is dIscharged to a POTW or the FOTW, treatment Standards [40 CFR Part cal Standards or the General Pretreatment Regulations for the discharge must meet local limits imposed by the POTW. A 403J the introduction of pollutants from non-domestic sources dIscharge from a CERCLA site must meet the POTW's pretreat~ into Publicly Owned Treatment Works (POTWs) in order to ment standards in the effluent to the POTW. Discharge to a POTW control pollutants that pass through, cause interference, or is considered an off sIte actIvity and is, therefore, subject to both are otherwise incompatible with treatment processes at a the substantive and adminJstrative requirements of this rute, POTW. 

See notes at end of table. 



Table B-6 (Continued) 

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 Remedial 

Response Process 

Federal--continued 

Federal Facilities Compliance Act This Act amends the Solid Waste Disposal Act to clartfy Applicable. This Act expands the domestic sewage exclUSion 

of 1992 (HR 2194) provisions concerning the application of certain require- policy to FOTWs. Therefore, hazardous waste may enter the FOTW 

ments to federal facilities, such as providing a conditional at QU? and be excluded from coverage under the Solid Waste 

exception to ReRA's domestic sewage exclusion for feder- Disposal Act In addition, when wastewater is considered a hazard-

ally owned treatment works (FOTWs). In general, it allows ous waste under RCRA, but is mixed with domestic waste as it 

state agencies and the U S. Environmental Protection flows through the sewer system to the FOT'VV, the FOTW would not 

Agency (EPA) to enforce hazardous waste laws at govern- be required to meet the additional regulatory requirements for a 

ment sites. RCRA facility. 

Occupational Safety and Health Requires establishment of programs to assure worker Applicable, Under 40 CFR 300.38, requirements apply to all 

Act (OSHA) Regulations, General health and safety at hazardous waste sites, including em- response activities under the National Oil and Hazardous Substanc-

Industry Standards [29 CFR Part ployee training reqUIrements. es Contingency Plan (NCP). 

1910] 

OSHA Regulations, Occupational Establishes permissible exposure limits for workplace Applicable. Standards are applicable for worker exposure to OSHA 

Health and Safety Regulations [29 exposure to a specific listing of chemicals. hazardous chemicals during remedial activities. 

CFR Part 1910, Subpart Z] 

OSHA Regulations, Recordkeeping, Provides record keeping and reporting requirements appli- Applicable. These requirements apply to all site contractors and 

Reporting, and Related Regula- cable to remedial activities. subcontractors and must be followed during all site work. 

lions [29 CFR Part 1904] 

OSHA Regulations, Health and Specifies the type of safety training, equipment, and proce- Applicable. All phases of the remedial response project should be 

Safety Standards [29 CFR Part dures to be used during site investigation and remediation. executed in compliance with this regulation. 

1926] 

RCRA Regulations, Contingency Outlines requirements for emergency procedures to be Applicable. The administrative requirements established in this 

Plan and Emergency Procedures followed in the event of an emergency such as an explo- rule should be met for remedial actions involving the management 

[40 CFR Part 264, Subpart D] sion, fire, or other emergency event. of hazardous waste. The groundwater at OU? is conSidered a 

hazardous waste according to the "contained'ln" rule. 

See notes at end of table. 



Table 8-6 (Continued) 
Synopsis of Potential Federal and State Action-Specific ARARs 

Feasibility Study, Operable Unit 7 
Naval Air Station Cecil Fjeld 

Jacksonville, Florida 

Standards and Requirements Synopsis Consideration in the Remedial 
Response Process 

Federal--continued 
ReRA RegulatIOns, General Facility Sets the general facility requirements including general Relevant and Appropriate. If the remedial action InYolves con-Standards [40 CFR Subpart S, waste analysis, security measures, inspections, and training struction of an onsite treatment facility, such as a groundwater 264. to-264.18] requirements. Section 264.18 establishes that a facility treatment facility, the substantive requirements of this rule would located In a lOO-year floodplain must be designed, con- be applicable requirements. A permitted treatment facility must be structed, and maintained to prevent washout of any hazard- selected for offsite treatment. These regulations do not apply to ous wastes by a lOO-year flood, the aboveground treatment or storage of hazardous waste before It 

IS injected underground. However, this rule may be an applicable 
requirement for alternatives that do not Involve groundwater 
remJection. 

RCRA Regulations, Identification Defines those wastes subject to the regulation as hazard- Applicable. These requirements define RCRA-regulated wastes, and Listing of Hazardous Waste ous wastes under 40 CFR Parts 262-265. thereby delineating acceptable management approaches for listed [40 CFR 261] 
and characteristically hazardous wastes that should be incorporat-
ed mto the characterization and remediation elements of remedial 
response projects. Groundwater at aU7 that is contaminated with 
hazardous waste, is subject to these regulations because it "con-
tains" hazardous waste. However, the groundwater must first be 
"generated" V.e., pumped out of the ground} and be found to 
contain hazardous waste before the groundwater itself can be 
classified as a waste. If, as a result of treatment, the groundwater 
no longer contains hazardous waste, the groundwater would not be 
subject to the hazardous waste rules. A contained-in waste does 
not have to be dellsted; 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. 



Table B-6 (Continued) 

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 Remedial 

Response Process 

Federa!--continued 

RCRA Regulations, Land Disposal Establishes restrictions on land disposal of hazardous Applicable. Under the LDRs, treatment standards have been 

Restrictions (LDRs) [40 CFR Part wastes and provides standards for treatment of hazardous established for all listed wastes such as were released at OU? 

268] wastes prior to land disposal. Universal Treatment Stan- Groundwater treatment residuals from Superfund remedial actions, 

dards (UTSs) for organic hazardous substances that are such as spent carbon, that are contaminated with RCRA-llsted 

subject to LORs became effective on December 19, 1994. waste for which treatment standards have been promulgated must 

either 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 below the characteristiC levels established under 

RCRA before disposal once the LDRs for 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 requirements of an 

NPDES permit are exempt from the RCRA LDRs. Therefore, 

groundwater itself IS exempt from LDRs; however, the treatment 

residuals from the groundwater would be subject to LDRs and 

would need to be disposed of appropriately. 

RCRA Regulations, Miscellaneous These standards are applicable to miscellaneous units not Applicable. The design of proposed treatment alternatives, not 

Units [40 CFR Part 264, Subpart X] previously defined under existing RCRA regulations. Sub- specifically regulated under other subparts of RCRA, must prevent 

part X outlines performance requirements that miscella- the release of hazardous constituents and future impacts on the 

neous units be designed, constructed, operated, and main- environment. This subpart would apply to onsite construction of 

tained to prevent releases to the subsurface, groundwater, any treatment facility that is not previously defined under the ReRA 

and wetland that may have adverse effects on human regulation. 

health and the environment. 

RCRA Regulations, Preparedness Outlines requirements for safety equipment and spill con- Applicable. Safety and communication equipment should be 

and Prevention [40 CFR Part 264, trol for hazardous waste facilities. Facilities must be de- incorporated into all aspects of the remedial process and local 

Subpart C] signed, maintained, constructed, and operated to minimize authorities should be familiarized with site operatlons~ 

the possibility of an unplanned release that could threaten 

hUman health or the environment. 

RCRA Regulations, Releases from Establishes the requirements for solid waste management Relevant and Appropriate. ThiS rule is a relevant and appropriate 

Solid Waste Management Units [40 units (SWMUs) at RCRA regulated TSDFs. The scope of requirement for the treatment of hazardous waste (i.e., "generated" 

CFR Part 264, Subpart F] the regulation encompasses groundwater protection stan- contaminated groundwater). This rule could be applicable If the 

dards, point of compliance, compliance period, and re- site IS designated as a SWMU. However, if the site is not a desig-

quirements for groundwater monitoring. nated SWMU, but the hazardous waste contained onslte is the 

same as it '" <i be at a SWMU, then thiS subpart would be 

considered rel,;ivant and appropriate. 

'see notes at end of table, 



OJ 

"'" <0 

Standards and Requirements 

ReRA RegulatIons, Standards for 
(NIners and Operators of Hazard-
aus Waste Treatment, Storage, and 
Disposal Facilities [40 CFR Part 
264] 

ReRA Regulations, Use and Man-
agement of Containers [40 CFR 
Part 264, Subpart I] 

SDWA Regulations, Underground 
Injection Control Regulations [40 
CFR Parts 144, 146, 147, and 
1000] 

Chapter 62-2, FAC Florida Air POI-
lution Rules - October, 1992 

Chapter 62-4, FAC Florida Rules on 
Permits - November, 1994 

Chapter 62-25, FAC Florida Regu-
lation of Stormwater Discharge -
May, 1993 

Chapter 62-28, FAC Florida Under-
ground Injection Control Regula-
tions - April, 1989 

See notes at end of table. 

Table 8-6 (Continued) Synopsis of Potential Federal and State Action-Specific AAAAs 

Feasibility Study, Operable Unit 7 
Naval Air Station Cecil Field 

JacksonvIlle, Florida 

Synopsis Consideration In the Remedial 
Response Process 

FederaJ·-continued 
Establishes minimum national standards defining the Applic.ble. If remedial actions involving management 01 ReRA 
acceptable management of hazardous wastes for owners wastes at an offsite Transportation, Storage, and Disposal FacIlity 
and operators of facilities that treat, store, Of dispose of (TSDF) or if ReRA wastes are managed onsite, the requirements of 
hazardous wastes. 

this rule apply when groundwater IS extracted. 
Sets standards for the storage of containers of hazardous Applicable. This requirement would apply if a remedial alternative 
waste. 

involves the storage of a hazardous waste (Le., contaminated groundwater) in containers, prior to treatment. aU? will have tanks, prior to treatment, that may be used 10 store a hazardous substance and would therefore require aU? to comply with thIs subpart. EstablIshes minimum program and performance standards Applicable. Discharge of treated groundwater, by well Injection, 
for underground mjectlon programs. Technical criteria and must be In accordance with all criteria and standards m these 
standards for siting, operation, maintenance, reporting, and Federal regulations, as well as meet art State Underground Injection 
recordkeeping are included In Part 146, Also requires Control Program requirements. Treated groundwater must meet all 
protection of underground sources of drinking water, SDWA standards for reinjection prior to well injection. 

State 
Establlshes permitting requirements for owners or operators Applic.ble. Although this rule is directly applicable to industrial 
of any source which emits any aIr pollutant. This rule also polluters, these requirements are relevant and appropriate for a 
establishes ambient air quality standards for sulfur dioxide, remedial action which could result in release of regulated contaml-
PMlO, carbon monoxide, lead, and ozone. nants to the atmosphere, such as may occur during air stripping or excavation, it may be subject to thIs regulation. Establishes procedures for obtaining permits for sources of Applic.ble. These substantIve requirements must be met during a 
pollution This rule also establishes a "mixing zone" rule for CERCLA remediatJDn. Through dIlution, applying the "mixing zone" 
faCIlities that discharge wastewater into the surface waters rule allows wastewater With higher concentrations of pollutants to 
of the State, 

be discharged into surface water, while stiH maintaining the Florida water qualIty standards, If aU? chose to apply the "mixing zone" rule, a state "mixing zone" permIt would be reqUired according to this rule. Establishes requirements for discharges of untreated storm- Applicable. Remedial actions should consider the impact of 
water to ensure protection of the surface water of the state, construction of the dIscharge of untreated stormwater. 
Establishes a State Underground Injection Control Program Applicable. These regulatIons should be considered if remedial 
consistent with federal requirements and appropriate to the actions as aU? involve underground injection. hydrogeology of Flortda. 



Table 8-6 (Continued) 

Synopsis of Potential Federal and State Action-Specific ARARs 

Feas!bility Study, Operable Unit 7 

Naval Air Station CecIl Field 

Jacksonville, Florida 

Standards and RequIrements 
Synopsis 

Consideration in the Remedial 

Response Process 

State--continued 

Chapter 62-272, FAC Ambient Air Establishes ambient air quality standards necessary to Applicable. These ambient alf quality standards should be met for 

Quality Standards - December, protect human health and public welfare. It also establish- remedIal actions involving the possIble reledse exposure of con-

1994 es maximum allowable Increases in ambient concentrations taminants to the atmosphere. 

for subject pollutants to prevent significant deterioratIon of 

air quality in areas where ambient air quality standards are 

being met. Approved air quality momtoring methods are 

also specified. 

Chapter 62-273, FAC Air Po!lution In order to prevent episode condittons (defined as a "condi- ReleVant and Appropriateo Although this rule is directly applicable 

Episodes - September, 1994 tlon which exists when meteorological conditions and rates to industrial polluters, these requirements are relevant and appro-

of discharge of air pollutants combine to produce pollutant pnate for remedial actions that may result in the emission 01 sulfur 

levels in the atmosphere which, if sustained, can lead to a dioxide, PM lO, carbon monoxide, ozone, or nitrogen dioxide to the 

substantial threal to the health of the people") from contlnu- atmosphere, these levels and response requirements should be 

lng or from developing into more severe conditions, action reviewed. 

must be taken. This rule classifies an air episode as an air 

alert, warning or emergency and establishes critena for 

determliling the level of the air episode. It also establishes 

response requirements for each level 

Chapter 62-3D2, FAG Flonda Sur- Defines classifications of surface waters, and establishes Applicable. RemedIal actions at OU7 that involve a discharge to a 

face Water Standards - August, water quality standards (WQSs) for surface water within the surface water of the State Will consider surface wass. 

1994 classi1ications. The State's antidegradation policy is also 

established In thiS rule. 

Chapter 62-522, FAC Florida Establishes permrtting and monitoring requirements for Applicable. The substanttve requirements at this rule shOUld be 

Groundwater Permitting and Moni- installations discharging to groundwater. considered when discharge to groundwater is a possible remedial 

taring ReqUirements - April, 1994 
action If these requirements are met under another permit, a 

separate discharge permit may not be required 

Chapter 62-532, FAC Establishes the minimum standards for the location, con- Applicable. The substantive requirements for permitting should be 

Florida Water Well Permitting and struction, repair, and abandonment of water wells. Permit- met if remedial actions involve the construction, repair, or aban-

Construction Requirements - Hng requirements and procedures are established. donment of monitoring, extraction, or injection wells 

March, 1992 

Chapter 62·730, FAC Flonda Haz Adopts, by reference, appropriate sections of 40 CFR and Relevant and Appropriate. The substantive perrnJtting requtre-

ardous Waste Rules - October, estabhshes minor additions to these regulations Guncerning ments for hazardous waste must be met where applicable for 

1993 the generation, storage, treatment, transportation, and CERCLA remedial actions. 

disposal of hazardous wastes. 

See notes at end of table. 



Table 8·6 (Continued) 
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 Remedial 

Response Process 

State--continued 

Chapter 62-736, FAC Requires warning signs at NPL and FDEP identified hazardous Applicable. This requirement should be met for sites which are 
Florida Rules on Hazardous Waste waste sites to inform the public of the presence of potentially on the NPL Of which have been identified by the FOEP as paten-
Warning Signs - July, 1991 harmful conditions. tiaJly 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 Quality Criteria. 
CM = Clean Air Act. 
CERCLA "" Comprehensive Environmental Response, Compensation, and Liability Act. 
CFR -= Code of Federal Regulations, 
CWA = Clean Water Act 
FAC = Florida Administrative Code 
FOTW = Federally Owned Treatment Work. 
H2 S = Hydrogen Sulfide~ 
LDRs = Land Disposal Restrictions. 
MCLs = MaXimum Contaminant Levels, 
NAAQSs '" National Ambient Air Quality Standards. 
NCP =- National Contingency Plan 
NPDES == Nationa! Pollutant Discharge Elimination System 
NSPS = New Source Performance Standards. 
OSHA = OccupatIOnal Safety and Health Act 
PM lO = Particulate Matter less than 10 micron In size. 
POTWs = Publicly Owned Treatment Works. 
ppmw == parts per million by weight 
RCRA = Resource Conservation and Recovery Act. 
SDWA = Safe Drinking Water Act 
SWMUs = Solid Waste Management Unit. 
TBEL = Technology Based Effluent limit. 
TSDF -= Transportation, Storage, and Disposal Facility. 
USEPA = U.S. EnVironmental Protection Agency. 
UTSs = Universal Treatment Standards. 
WQBEL = Water Quality Based Effluent Limit 
was = Water Quality Standard. 



Table B-7 
Synopsis of Federal and State "To Be Considered" Documents 

Feasibility Study, Operable Unit 7 
Naval Air Station Cecil Field 

Jacksonville, Florida 

Advisones and Guidance Synopsis Consideration In the Remedial 
Response Process 

Federal 

Clean Air Act (eM) Regula- Establishes primary (health-based) and secondary (welfare- Site remediation activities should comply with emission stan-
tians, National Ambient Air based) air quality standards for carbon monoxide, lead, nitro- dards established to achieve NMOs at aU? The principal 
Quality Standards (NAAQSs) gen dioxide, partiCUlate matter, ozone, and sulfur oxides emlt- application of these standards is during remedial activities 
[40 CFR Part 501 ted from a major source of air emissions. The NAAQSs form resulting in exposures to humans through dust and vapors 

the basis for all regulations promulgated under the eAA. 
However, the NAAQSs themselves are non-enforceable and are 
never ARARs. 

Safe Drinking Water Act Establishes welfare-based standards for publiC water systems SMCLs are non-enforceable limits intended as guidelines for 
(SDWA) Regulations, Nation- for specific contaminants or water characteristics that may use by States in regulating water supplies. 
al Secondary Dnnklng Water affect the aesthetiC qualities of drinkmg water. 
Standards (SMCLs) [40 CFR 
Part t 431 

USEPA Office of Drinking Health adVISOries are estimates of non-carcinogenic risk due to These adVISOries should be considered for contaminants in 
Water, Health Advisories consumption of contaminated drinking water. surface water and groundwater that is or could be used as a 

potable water source (i.e., OU7's ground and surface waters) 

State 

Chapter 62-611, FAC Florida Sets requirements for discharge of domestic wastewater to This rule mainly addresses the discharge of domestic 
Wetland Application Regula- wetland. wastewater to wetland. Discharge limits are established for 
tions - November, 1989 CBOD, TSS, N, and phosphorus. This rule should be conSid-

ered for remedial alternatives which would result in discharges 
to wetland where these limits may be approached. 

Chapter 62-620, FAC Florida This rule establishes requirements for wastewater permits. It Upon delegation, facilities in Florida requiring a wastewater 
Wastewater Facility Permits was published in November, 1994; however, It is not effective permit, will meel the permitting requirements under thiS rule. 

until Florida is recognized as a "delegated" state. When Florida becomes a "delegated" state, facilities will be 
allowed to have a single permit to meet both Federal and State 
discharge requirements 

See notes at end of table, 



Table B-7 (Continued) 
Synopsis of Federal and State "To Be Considered" Documents 

Feasibility Study, Operable Unit 7 
Naval Air Station Cecl! Fjeld 

Jacksonville, Florida 

Advisories and Guidance Synopsis Consideration In the Remedial 
Response Process 

State--continued 

Groundwater Guidance Concentration, This document establishes maximum concentration levels of The values provided in this document should be considered 
Bureau of Groundwater Protection - contaminants for groundwater in the state of Florida Ground- when determining cleanup levels for groundwater. These 
June, 1994 water with concentrations less than the listed values are consid- gUIdance values for groundwater are considered to be ARARs 

ered "free from" contamination by the Florida Department of Environmental 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. AJJ of these parameters 
must be met according to the NCP, The Glou.'ldwater Guid-
ance Concentrations are not promulgated as law or regulation; 
however, it IS recognized that the FDEP maintains the position 
that these guidance concentrations are considered ARARs 

Notes: ARARs '" Applicable and/or Relevant and Appropriate Requirements 
CM = Clean ;\if Act 
CBOD = Carbonaceous Biological Oxygen Demand 
CERCu\ '" Comprehensive Environmental Response, Compensation, and Liability Act 
CFR = Code of Federal Regulation 
FAC = Florida Administrative Code 
FDEP = Florida Department of Environmental Protection 
FOTW = Florida Owned Treatment Work 
N = Nitrogen 
NAAQSs = National Ambient AIr Quality Standards 
OU '" Operable Unit 
POTWs = Publicly Owned Treatment Works 
RCRA = Resource Conservation and Recovery Act 
RifFS '" Remedial Investigation and Feasibility Study 
SDWA = Safe Drinking Water Act 
SMCLs = Secondary Drinking Water Standards 
TSS = Total Suspended Solids 
USEPA = U,S Environmental Protection Agency 
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C.c-OU7.FS 
ASW.OB.95 

Table C-l 
Selected Groundwater Criteria 

Feasibility Study, Operable Unit 7 
Naval Air Station Cecil Reid 

Jacksonville, Florida 

Federal Florida 
Florida 

Analyte' 
MCL2 Standard3 Guidance 

Concentration" 

Volatiles (pgll) 

1,1,1-Trichloroethane 200 200 200 

1,1-Dichloroethane NA NA 700 

1,1-Dichloroethene 7 7 7 

1,2-Dichloroethene (total) '70 ~70 '70 

4-Methyl-2-pentanone NA NA J5d 
Trichloroethene 5 3 3 

Semivol.tUse (pgll) 

2-Methylnaphthalene NA NA NA 
Diethylphthalate NA NA 5,600 

Naphthalene NA NA 6,8 

Phenanthrene NA NA 10 

Phenol NA NA 10 

bis(2-Elhylhexyl)phlhalale 6 6 6 

Pesticides lpg/II 

Endrin 2 2 2 

Inorgana (pglll 

Aluminum 1°200 11200 200 

Antimony 6 6 6 

Arsenic 50 50 50 

Barium 2,000 2,000 2,000 

Cadmium 5 5 5 

Calcium NA NA NA 
Chromium 100 100 100 

Coball NA NA NA 
Copper 1°1,000 11 1,000 1,000 

Iron "300 "300 300 

Lead 15 15 15 

Magnesium NA NA NA 
Manganese 1°50 1150 50 

Mercury 2 2 2 

Nickel 100 100 100 

Potassium NA NA NA 
Sodium NA NA NA 

Thallium 2 2 2 

Vanadium NA NA 49 

Zinc 1°5,000 115,000 5,000 

See notes on following page. 

C-1 

Background 
Concentra~ 

tion5 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 

NA 

NA 
NA 

NA 

750 

ND 
3 

22,2 

ND 
12,600 

8,8 

ND 
2,1 

na 
ND 

2,950 

18,2 

ND 
ND 
584 

5,090 

ND 
2,7 

27,6 



C.c-OU7.FS 
ASW.Oa.95 

Table C-1 (Continued) 
Selected Groundwater Criteria 

Feasibility Study, Operable Unit 7 
Naval Air Station Cecil Field 

Jacksonville, Florida 

Federal Florida 
Florida Background 

Analyte 1 

MCl2 Standard 3 Guidance Concentra-
Concentration-4- tion5 

Notes from previous pages. 

1 Analytes listed are all those detected in unfiltered groundwater samples taken from the 
surficial aquifer at operable unit (OU) 7. 
2 Federal MCLs are taken from U.S. Environmental Protection Agency (USEPA) Drinking 
Water Regulations and Health Advisories (May 1994). 
3 Florida Standards are taken from Chapters 1 and 2 (Primary and Secondary Standards) of 
the Florida Department Environmental Protection (FDEP) Groundwater Guidance Concentra-
tions (June 1994). 
-4- Florida Guidance Concentrations are taken from Chapter 6 (Guidance Concentrations 
Index) of the FDEP Groundwater Guidance Concentrations (June 1994). 
5 Background concentration represents the mean of the detected chemicals in four 
background (upgradient) monitoring wells at au 7 (CEF-16-13S, CEF-16-14D, CEF-16-15S, 
and CEF-16-16D). 
iii Primary MCl is for cis-1,2-Dichloroethene. 
10 Value is a Federal secondary MeL. 
11 Value is a Florida secondary MCL. 

Notes: 1) Shading represents the selected groundwater (GW) criteria represented by the 
higher 01 the background concentration or the Florida Guidance Concentration. 

MeL = maximum contaminant level. 
J19/1 = micrograms per liter. 
NA = nat avai lable. 
ND = not detected. 

C-2 



Table C-2 
Unfiltered Surficial Groundwater and Selected GW Criteria Comparison 

Frequency 
Analyte of 

Detection' 

Vol.tiI .. lpg/II 

1,1,1·Trichloroethane 1/21 

1,1-Dichloroethane 1/21 

1,1-Dichforoethene 1/21 

1,2-Dichloroethene 2/21 
(Iolal) 

4-Methyl-2-pentanone 1/16 

Trichloroethane 7/21 

Semivol.tile. (pgl II 

2-Molhylnaphlhalene 1/21 

Diethylphthalate 2/21 

Naphthalene 1/21 

Phenanthrene 1/21 

Phenol 3/21 

bis(2-Elhylhexyl)phlha 17/21 
late 

Pesticidetl (PUll) 

Endrin 1/20 

lnorq.nice (pgll) 

Aluminum 12/21 

Antimony 3/21 

Arsenic 10/21 

Barium 21/21 

Cadmium 1/21 

Calcium 21/21 

Chromium 4/21 

Coball 3/21 

Copper 5/21 

Iron 20/20 

Lead 1/21 

Magnesium 21/21 

Manganese 18/20 

Mercury 1/21 

Nickel 2/21 

Potassium 21/21 

Sodium 21/21 

Thallium 3/21 

Vanadium 13/21 

See notes at end of table. 
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Feasibility Study, Operable Unit 7 
Naval Air Station Cecil FIeld 

Jacksonville, Florida 

Range 01 Mean of Maximum 
Selected GW 

Detected Detected Detected 
Criteria3 

Concentrations Concentratiol1s2 Concentration 

3,000 3,000 3,000 200 

1 1 1 700 

400 400 400 7 

270 10 12,500 6,360 12,450 70 

1 1 1 350 

1210630 238 630 3 

2.75 2.8 2.8 NA 

1 10 1 1 I 5,600 

3.5 3.5 3.5 6.8 

3 3 3 10 

0.810 1.45 1.1 1.45 10 

0.51020.5 5.7 20.5 6 

0.02 0.02 0.02 2 

175107,970 1,480 7,965 750 

2.210 16.05 7.3 16.05 6 

3.61056.2 13.2 56.2 50 

6.5 to 108 27.5 108 2,000 

3.3 3.3 3.3 5 

603 10 58,500 19,800 58,500 NA 

2.2107.9 4.8 7.9 100 

2.3105.9 4.6 5.9 NA 

2.1103.8 3 3.8 1,000 

260 to 9,150 1,830 9,150 773 

2.55 2.6 2.55 15 

25410 28,000 8.190 28,000 NA 

4.91056.8 27.4 56.8 50 

1 1 1 2 

111012.5 11.8 12.5 100 

125104,470 806 4,470 NA 

2,6701031,700 7,510 31,700 NA 

6 to 6.3 6.2 6.3 2 

1.11014.3 4.1 14.3 49 

C-3 

Exceedance? 
(Yos/No)' 

Yos 

No 

Vos 

Ves 

No 

Ves 

NA 
-

No 

No 

No 

No 

Vos 

No 

Yes 

Yes 

Yes 

No 

No 

NA 

No 

NA 

No 

Yes 

No 

NA 

Yo. 

No 

No 

NA 

NA 

Yes 

No 



Table C-2 (Continued) 
Unfiltered Surficial Groundwater and Selected GW Criteria Comparison 

Feasibility Study, Operable Unit 7 
Naval Air Station Cecil Field 

Jacksonville, Florida 

Frequency Range of Mean of Maximum 
Selected GW Exceedance? 

Analyte of Detected Detected Detected 
CnterraJ (Yes/No)' 

Detection 1 Concentrations Concentrations2 Concentration 

Zinc 8/21 16.0 to 89.5 40.4 89.5 5.000 No 

1 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 mean of all samples in which the analyte was detected. It does 
not Include those samples in which the analyte was not detected. 
3 Refer to shaded values in Table C-1. 
4- Exceedance indicates that the detected concentration 01 a chemical IS at or above the selected groundwater criterion. 

Notes: 

C.c-OU7.FS 
ASW.OS.95 

jig!l = micrograms per liter. 
GW = groundwater. 
NA == not applicable. 
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Analyte! 

Volatiles {pgllJ 

1,1, 1~Trichloroethane 

1,1-Dichloroethane 

1,1-Dichloroethene 

1,2-Dichloroethene (total) 

4-Methyl-2-pentano n e 

Trichloroethene 

Semfvolatiles (pgll) 

2-Methylnaphthalene 

Diethylphthalate 

Naphthalene 

Phenanthrene 

Phenol 

bi s (2-Ethyl h exyl) phthal ate 

Pesticides (pgll) 

Endrin 

Inorganics (pgll) 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Sodium 

Thallium 

Vanadium 

See notes at end of table. 

Table C·3 
Selected Surface Water Criteria 

Feasibility Study, Operable Unit 7 
Naval Air Station Cecil Field 

Jacksonville, Rorida 

Florida 
Federal Background 

Surface Water 
Standard~ 

AWQC' Concentration· 

NA 31,200 ND 
NA NA ND 
g3,2 NA ND 

NA NA ND 
NA NA ND 
'80.7 2,000 ND 

NA NA ND 
NA NA ND 
NA 2,300 ND 
'0.03 7.7 ND 

300 5,800 ND 

3 400 ND 

0.002 0.004 ND 

1,000 NA 348 

4,300 1,500 ND 
50 NA 1.9 

NA NA 14.3 

9.3 43 ND 
NA NA 33,000 

NA 10,300 ND 
NA NA ND 

2.9 2.9 ND 
300 NA 381 

5.6 220 2.9 

NA NA 1,280 

NA NA 7.4 

O.2S 2.1 ND 
8.3 75 ND 

NA NA 1,560 

NA NA 2,980 

6.3 2,130 ND 
NA NA ND 

C·5 
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Table C-3 (Continued) 
Selected Surface Water Criteria 

Feasibility Study, Operable Unit 7 
Naval Air Station Cecil Reid 

Jacksonville, Florida 

florida 
Federal Background Analyte' Surface Water 

Standardt'l 
AWQC' ConcentrationS 

Zinc 86 NA 18.4 

, Analytes listed are all those detected in unfiltered groundwater samples taken from the 
surficial aquifer at Operable Unit (OU) 7. 
e Florida Surface Water Standard taken from Chapter 62 (Surface Water Quality Standards) 
of the Florida Administrative Code (FAC 62-302), January 23, 1995. 
7 Federal Ambient Water Quality Criteria taken from U.S. Environmental Protection Agency 
(US EPA) Office of Guidance. 
I Background concentration represents the concentrations of the detected chemicals in the 
background (upstream) surface water sample in Sal Taylor Creek (STCSWR1). 

Notes: 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 Rorida Surface Water Standard was available, the Federal 
AWQC number was used to select the criterion). 

AWQC ;;: Ambient Water Quality Criteria. 
wll = micrograms per liter. 
NA = not available. 
ND ;;: not detected. 

C-6 



Table C-4 
Estimated Groundwater Quality and Selected SW Criteria Comparison 

Feasibility Study, Operable Unit 7 
Naval Air Station Cecil Field 

Jacksonville, Aorida 

Frequency Mean of 
Estimated Exceedance 

Range of Detected Concentration Selected SW 
Analyie o! 

Concentrations 
Detected in Extracted Criteria" 

(Yes/No) 
Detection 1 Concentrations2 

Groundwater 
?' 

VoIati ... (Pull) 

',l,l-Trichloroethane 1/21 3.000 3.000 15 165 31.200 No 

1,1-Dichloroethane 1/21 1 1 'NO NA No 

1,1-Dichloroethene 1/21 400 400 '33 3.2 Yes 

l,2-Dichloroethene (total) 2/21 270 to 12.500 6,360 "697 NA No 

4-Methyl-2-pentanone 1/16 1 1 'NO NA No 

Trichloroethane 7/21 12 to 630 238 721 ,800 80.7 Yes 

Semivol.tilu (pgll) 

2-Methylnaphthalene 1/21 2.75 2.75 110.03 NA No 

Diethylphthalate 2/21 1 to 1 1 '1 NA No 

Naphthalene 1/21 3.5 3.5 150.22 2,350 No 

Phenanthrene 1/21 3 3 150.06 0.03 Yes 

Phenol 3/21 0.8 to 1,45 1.1 151.1 300 No 

bis(2-Ethylhe'yI)phthalate 17/21 0.5 to 20.5 5.7 155.7 3 Yes 

P .. ticid .. (Pull) 

Endrin 1/20 0.02 0.02 'NO 0.002 No 

lnora.nics (pgll) 

Aluminum 12/21 176 to 7.970 1.480 '961 1.500 No 

Antimony 3/21 2.2 to 16.0 7.3 '3 4.300 No 

Arsenic 10/21 3.6 to 56.2 13.2 '17 50 No 

Barium 21/21 6.5 to 108 27.5 '25 NA NA 

Cadmium 1/21 3.3 3.3 11.3 9.3 No 

Calcium 21/21 603 to 58.500 19.800 -17,900 NA NA 

Chromium 4/21 2.2 to 7.9 4.8 13,8 10.300 No 

Cobalt 3/21 2,3 to 5,9 4.6 "3,8 NA No 

Copper 5/21 2.1 to 3.8 3 "3.8 2.9 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 

Frequency Mean of 
Estimated 

Exceedance Range of Detected Concentration Selected SW 
Analyte of 

Concentrations 
Detected 

in Extracted Critena4 (Yes/No) 
Detection1 Concentrations' 

Groundwater3 ?' 

Iron 20/20 260 to 9,150 1,828 1ii1,900 381 Yes 

Lead 1/21 2,55 2,55 "1 5,6 No 

Magnesium 21/21 254 to 28,000 8,188 116,900 NA NA 

Manganese 18/20 4,9 to 56,8 27.4 8 33.3 NA NA 

Mercury 1/21 1.0 10 '0.25 0,25 No 

Nickel 2/21 11 to 12,5 11,8 "11.5 8,3 Yes 

Potassium 21/21 125 to 4,470 806 ~767 NA NA 

Sodium 21/21 2,670 to 31,700 7,500 88,770 NA NA 

Thallium 3/21 6 to 6.3 6,2 '8.8 6,3 Yes 

Vanadium 13/21 1,1 to 14,3 4,1 82.8 NA No 

Zinc 
. 

8/21 16,0 to 89,5 40.4 835.8 86 No 

1 Frequency of detection is the number of samples (from monitoring wells) in which the analyte was detected divided by the total number of 
samples analyzed, 
2 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. 
J See Appendix 0 for calculations . 
• Refer to shaded values in Table C-3. 
5 Exceedance indicates that the detected concentration of a chemical is at or above the selected SW criterion. 
IS Used Florida Department of Environmental Protection (FOEP) model with all NO = 0, Level IV data only (see Appendix D). 
7 Used average concentration of all detects and non-detects in Level IV and Aquaprobe data. 
" Used FDEP model with all NO = IOL (see Appendix 0), 

Notes: SW = surface water. 
J.i9/1 = micrograms per liter. 
NO = not detected. 
NA = not available. 
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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 
trichloroethene (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 
extrac'Cing 26 gprn), 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 (1. e., within the plume). Ex situ treatment involves 
extrac~ing 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 
(Aquaprob e Sl4) 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 concentrations of 
chemicals in extracted groundwater 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 uses the chemical 
concentrations in monitoring wells to estimate the chemical concentrations in 
extracted water. 

The steps involved in defining how the monitoring and extraction wells Dverlap 
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 90 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 monitoring wells that would be influenced by the 
extraction well are listed in the table below: 

Ce<:·OU7.FS 
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Table D-1 
Monitoring Wells Associated with Extraction Wells 

Extraction Well 

Weill 

Well 2 

Well 3 

Well 4 

Feasibility Study, Operable Unit 7 
Naval Air Station Cecil Field 

Jacksonville, Florida 

Corresponding Monitoring Wells 

32S 
33D 
35S 
361 
37D 

271 
29S 
31DD 

7S 
lOS 
121 
13S 
15S 
19S 

17S 
21S 
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: 

With a Safety Factor: 

~=1. 25xConc 

The modeling is presented in Attachment B. 
sampling and analysis of monitoring wells 
effort. 

C&C-OU7.FS 
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The value of non-detect results from 
was taken as zero for this modeling 
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ATTACHMENT A 

FLORIDA DEPARTMENT OF ENVIRONMENTAL PROTECTION 
TREATMENT SYSTEM DESIGN CONTAMINANT CONCENTRATIONS 



2.3 Treatment System Design ~out1mina~t Ccncentr~ticns 

T~e following procedures may be used when establishing tte 

maxi=um oonta:inant conoentrations at ~he treatDent unit for 
remedial design purposes. T~e preferred ~ethod is to use cata 
obtained duri~g p~pinq of the reoovery well. A good, 
oonservative r".lle ot th1.::nb is that lr.aximultl concentrations 
observed during pump operation will be less ~han half af the 

highes, concentrations observed during statio conditions. Actual 
ooncen~ratio~s may ~e as low as tan percent of the static 
condition conoentrations. 

If data are ~navailabla while pumping, maximum oontami~an, 
concantratior.s at the treatment unit may be esti~ated by 
calculating a weighted average of surrounding wall contalr.inant 
concentrations under static conditions. The wQiqhted average 
should be based on the inverse of the distances fro~ ~he recovery 

well. When selectir.q well cat a to be used in the calc~laticns, 
the =ollowing ~oints shOUld be considered! 

1. The rQcovery well should be looated n.a~ th~ area ot 
highest concentrations. An exception to this poi~t is 
when the racovery well is located near the leading edge 

of the plultle. In this case, the highest cQI".talIl.inant 
levels may nat be observed until after the sys~em has 

operated for so~e ti~e. 

2. Selection of wells must be within the cone of influence 
ot the recovery well. 

J. Only wells with data from.tha same relative deeth 

should be used. 

I: 



4. site conditions which ~~ght ir.tluence ~~. assu~?~ion 
that conce~trations decrease with dis~anc. must be 
consiliQl:'eci. 

For design pllrpQses a 1.25 safety tactor :~, raco=ended fer 
sizinq treatcent equipment. 

Example Pl:'obl~: GiYen t:.e following concentrations, cn' and 
distancas, dn' from the recovery point, what is the maxi~~ 
ciesign concentration, eN'? 

300 

MW-4 
ZOO 

MIl-I 

2000 

$-2 

300 

1. Cetermir.e t:'e waig~ted average concentration at the l:'ecovery 
poin~ by using the follo~ing formula. 

therefore 

c '" ( ... lLS1-±.....£:2LQ, T ••• .,. 

(1/d1 + l/da + ••. + 

c Id ) 
, Ii 

lido) 

C 2 (2000/1C + 300/15 + 300/30 + 2Q0/2q) 

(1/10 + 1/15 + 1/30 + l/~O) 

c • 960 

( 

,..,. 



2. Apply a safety fac~ar of 1.25 to calculate the C~. fo~ design 

PUrp05IiS. 

C ; l.25C = l~OO "". .. 
J. '::he p::-eceding formula rr.ay bQ set up in ta:oular fonn to solve 

for C as follows. 

lid , 
lid lid" Enid ,1 x 0 , c 

1/10 .100 .400 2000 800 

1/15 .067 .268 300 ao 
1/30 .033 .1n 300 40 

1/20 ,050 .2PQ ---2..Q..Q. ---....JJL 

Total ,2!50 1.000 960 
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NAS CEC~~tb~U~ ~~~ONTA"'NANT CONCENTRAT10NS 

INSTRUCTIONS: 
1. Input distanc. wom monItOrinI weM to recoveryw.U In _.t. 
2. Spr .. d.n..t calcu&at. 1/dl.tance. 
1, Spr .. dahMt calcuW. 1/di.tance dMcMd by the .um 01 .. n 1/distance •. 

Totai ahould .quall.D. 
4. Input contaminant conCMtrat6on tcund in .ad'! w.1I. 
5. Spr ... daheet mu~u.. column 0 tI.".. ~1W't F. 
e. Spr.ad .... t totall. column Q. 

7. Spreadsheet multip •• toUII by .... t.ty .... ctor of 1 .25 
8. Result is maximum contaminant concentraUon all.ptltUd.t .. tt •• tllWlll: unit. 

U .. this number tor remidiaJ de~gn purpo .... 
NOTES: 
1. U .. this IMthod only If data obtal .... d during .. pumpinG ta. 01 tM recovery w.ij 

i. unav .. lele. 
2. Modify spr •• daheet rfualnQ more or Ie .. than 5 'MIll •• 

Location:::::l NAS CAdi F.1d OU 1 Extradlo" .... 1 
Cc:mtaminant- 1,1 -OCt: 

monitoring to NCXJIIIfMY Wi", 
w.1I~n~ -~ '1- 'Llm~1/dllll:l X 

CEF-1S-32S 
CEF-1e-330 
CEF-1e-35S 
CEF-1e-381 
CEF-1e-370 

Loc&tlon~ . 
Coniamlnant= 

monitoring 
well n 

CEF-1e1-32S 
CEF-la-330 
CEF-la-3SS 
CEF-115-3al 
CEF-1e-37D 

Location::: 
Contaminant ... 

monrtoring 
well~n} 

CEF-1 a-32S 
CEF-1 a-330 
CEF-115-3SS 
CEF-115-3SI 
CEF-la-37C 

Location"" 
Contaminant-

monitoring 
wall!n~ 

cEF-le-32S 
CEf-la-33C 
CEF-1a-35S 
CEF-H,-3el 
CEF-115-370 

12 0.014 0.301 
00 0.017 0.311 

204 0._ 0.1oe 
210 0.005 0.108 
210 0.005 0.108 

TOTAlS 0.1146 1.000 

S Ceca F~ld au 7 Extr.cjon well 1 

0.045 1.000 

NAS Ceol FNiId OU 7 Extraction weill 
bi.{2-Eth:tlhex~ ethaiate 

diltar1ce 
to .. ooyary 1/eII'" 
_M~ 1{dll1 5um~1/dllltl X 

12 o.ou 0.308 
00 0.017 0.371 

204 0.005 O.1ot 
210 O.ooa 0.1De 
210 0.005 0.1De 

TOTAlS 0.045 1.COO 

NAS Cacil Field OU 7 Extr.cion wall 1 
Phanantl'lnln-

diltance 
to r.covery l/dl'" 
-M~l l/di.t sumj1/ditlt) X 

12 0.014 0.308 
eo 0.017 0.371 

204 0005 o.lOG 
210 0.005 0.10& 
210 0.005 0.10& 

TOTAlS 0.045 1.COO 

..... (n) 
(u~ 

0 
0 
0 
0 
0 

S.F. "" 
1Mu:. Conc. 

S.F. = 
I Max. Cone. 

conc(n) 
{uiffi 

2 
a 
0 

'3 
1. 

S.F. : 
I Max. Cone. 

ecnc(n) 
{ug/f) 

0 
0 
0 
0 
a 

S.F. "" 
I Max. Cone, 

~oon. 

0.00 
0.00 
0.00 
0.00 
0.00 

0 
1 25 

a u~ 

,.5 
1.25 
181 uQll 

=eonc 
0.02 
2 .... 
0.00 
1.3a 
1.3a 

a 
1.25 

8 uqll 

-cone 
0.00 
0.00 
0.00 
0.00 
0.00 

0 
1.25 
Ou~ 

32.5 

5_15' 

O· DG 



NAS CECL FIELD OU 7 MAXIMUM CONTAMINANT CONCENTRATIONS 

Location=-

monitoring 

CEF-H!i-33D 
CEF-H!-35S 
CEF-1e-34!J1 
CEF-1C-31D 

NAS C.ciI field au 7 extracMon weill 

50 .... 
210 
210 

TOTALS 

0.017 
0._ 
0.008 
0._ 

0.045 

0.311 
0.108 
0.108 
0.100 

1.000 

Location"" NAB C.ciI Field OU 7 Extraction we" 1 
Contaminant- 1.1-0IcHoroethane -monitoring to.-.-.y 1/_ 

weW{n) -!!!l l/dllll: aum~l/dl"l X 
CEF-1e-32S 72 0.O1~ 0.301 
CEF-le-33D 50 0.017 0.371 
CEF-le-3SS .... 0.D05 0.108 
CEF-1e-3e1 210 0._ 0.108 
CEF-le-37C 210 0,005 0.108 

TOTALS 0.0.5 1.000 

Location- NAS C.ciI Field aU 7 Extraction weill 
Contaminant=- 1 .1 ,1 - T ric:hloroethaM 

di_ 
monitoring to reoowry 1/dioll 

weM{nl -!!!l 1/dilll: .. um~1/dl"l X 
CEF-HI-32S 12 0.014 0.308 
CEF -18-:130 50 0.017 0.371 
CeF-1e-l5S .... 0._ 0.100 
CEF-18-3e1 "0 0.005 0.10. 
CEF-l0-37C .,0 0.005 0,108 

TOTALS 0.eM5 1.000 

Location= NAS C.ed Field au 7 Extra~n well 1 
Contaminant- 1 ,2 - DichlohHIthene ~total) 

d,_ 
monitonng to reiCOlll'ltry 1/dloll 

well~n~ -!!!l 1/di .. sumj1/di"~ X 
CEF 1e-32S 12 0.01. 0.308 
cEF-le-:13Q 50 0.017 0.371 
CEf-le-35S 204 0.005 0.101 
CEP-1e-34!J1 210 0.0015 0,101 
CEF-1e-37D 210 0.005 0.101 

TOTALS 0.045 1.000 

Location- NAS C.ciI Field au 7 extract60n well 1 
Contamlnant_ Oleth:!:!E!ttWatei 

diltanoe 
monitoring to recovery 1{dioll 

CEF-18-33C 50 0.017 0,371 
CEF-18-.35S .... 0._ 0.108 
CEF-18-34!J1 210 0.005 0.108 
CEF-1e-310 210 0.005 0.108 

TOTALS 0.045 1.000 

S.F. _ 

I Max. Cone. 

cono(n, 
(ugm 

0 
0 
0 
a 
a 

S.F. -
I Max. Cone. 

conc(n' 
lull1!l 

a 
a 
0 
a 
a 

S.F. -
I Max. Cone. 

cone(n) 
luo/ll 

a 
0 
a 
0 
0 

S.F .• 
I Max. Cone:. 

cone(n) 

a 
0 
0 
0 

S.F. ,. 
I Max. Conc. 

0.00 
0.01 
0.01 
0.01 

o 
1.25 
0.01 uQI1 

=cona 
0.00 
0.00 
0.00 
0.00 
0.00 

0 
1.25 
0.00 ui!1 

::::cone 
0.00 
0.00 
0.00 
0.00 
0.00 

a 
1.25 
0.00 uqll 

=cone 
0.00 
0.00 
0.00 
0.00 
0.00 

a 
1.25 
0.00 uqll 

= cone 

0.00 
0.00 
0.00 
0.00 

0 
1.25 
0.00 uaJI 

D. 

0 

I G 5 



NAS CECL FIELD OU 7 MAXIMUM CONT"'MI~NT CONCENTllATIONS 

Locatlon= NAS c-ct1 Field au 7 Extr.ction weU t 
Contaminant..: Phenol 

dia&.noe 
monitoring to reOlf¥llety lIdlol/ conc(n) 

w.Hfn} w.1iI~ l/dlst aumj1/di-'! X (uQ/l) =eonc 
CEF-115-32S 
CEF-115-330 
CEf-1e-35S 
CEF-1~-3el 

CEF-115-370 

72 0.014 0.308 a 
00 0.011 0.371 0 ,.. 0.005 0.100 a 

210 0.005 0.1oe 0 
"0 0.005 0108 0 

TOTAlS 0.045 1000 
S.F. _ 

iMax. Conc. 

added -

+ -rJ1 t#y /-2 -pC ",-/-arwne, 

N~~-ti1akn€-

0.00 
0.00 
0.00 
0.00 
0.00 

0 
1.25 
0.00 u5ll! 

0,03 

J .J 1 



NAB CECIL FIELD au 7 MAXIMUM CONTAMINANT CONCENTRATlONS 

INSTRUCTlONS: 
1. Input distance from rnonitD'ing w.w to 'ec<:NOrf w041 in t-. 
2. Sil<_co ... d .... l/dloance. 
3. Spr __ .. I/dlotonce dMded by 1he sum of aJll/d~. 

To1aI ohould oquail.O. 
4. Input conIornirArtI "",_,~.tion fcund In each woll. 
5. Spr ... _ muItIpIIeo column 0 tIrMo coIurm F. 

6. Sil<"'-- column G. 
7. Spr_ muItipIIeo .-I by. _!My Ioclor of 1.25 
S. RMuIt Ia maximum contamirw'1t COItcetrn:tion .xpectedata 1reatmenl unit. 

U .. this ntJIl"1t. fa- ,_ deoign pu"_. 
NOTES: 
1. Use this method oNf K dOl _ dU"lng a pumping tal of 1he 'ec<:NOrf woll 

is uneWliIUMe. 
2. Modify spr_ K uoIng more or _ than 5 weilo. 

Location- NAIl Cd Field au 7 Ext-ection w.w 2 
Conlominari- 1.1 -OCE 

monita"ing to,ec<:NOrf l/rirIII 
woll(n) -(II) 11_ 'U"n(I/dlst) X 

CEF 16-271 132 0.00II 0.411 
CEF-16-29S 228 0.004 0.273 
CEF-16-31DO 243 0.004 0.258 

TOTALS 0.016 1.000 

NAIl Cd F.-Id au 7 Ex1rac1ion well 2 
- TCE 

Location = NAS Cecil F.-Id OU 7 Ex1rac1ion w.w 2 
Contarrllnari= bis(2-Elhylhe""'l pthalallo 

monitoring to,ec<:NOrf l/d\otl 
well!n) w.w (ft) l/diat sum(l/dist) 

CEF 16 271 132 0.006 0.471 
CEF-16-29S 228 0.004 0.213 
CEF-16-3100 243 0.004 0.258 

TOTALS 0.01! 1.000 

X 

Location - NAIl Cd Field au 1 Ex1rac1ion well 2 
ContBminart== Pheren1tY __ 

monitaing to rflCiC1'ilrf l/d\otl 
well!n) woll (til I/diat sum(1Idi!!l X 

CEF 16 271 132 0.006 0.411 
CEF-16-29S 22! 0.004 0.273 
CEF-16-31DO 243 0.004 0.258 

TOTALS am! 1.000 

cone(n) 
(uw1) 

0 
a 
a 

S.F. = 
I Max. Cone. 

0.00 
0.00 
0.00 

o 
1.25 

Oug!! 

5.65 
0.00 
0.00 

6 
1.25 

Max. Cone. 7 

cone(n) 
('!IIi!! =conc 

7 3.30 
7 1.91 
5 1.28 

6 
S.F, - 1.25 
IMax.Cone. S !!Ii! 

cone(n) 
(uQ/il =conc 

0 0.00 
a 0.00 
a 0.00 

a 
S.F. = 1.25 
I Max. Cone. o !!Ii! 



NAS CECIL FIELD au 7 MAXIMUM CONTAMINANT CONCENTRATIONS 

Location = NAS CeclI Field au 7 Extraction ",aU 2 
--, Contaminari- Enc:Win 

diollnce 
monitoring tor-v I/diot/ conc(n) 

well(n) "' (!Il I/dlot .um!I/~ X (UQI1l =conc 
CEF-16-271 1~,~ 0.00II 0.471 0.1 0.05 
CEF-16-29S 22 •. O.QGII 0.273 0.1 0.03 
CEF-16-31DD 243 O.QGII 0.256 0.1 0.03 

TOTALS 0.016 1.000 a 
S.F. - 1.25 
I Max. Conc. 0.13 u!Ii! I 

Location- . NAS Cd Foold au 7 Extraction woll 2 
Contaminant- 1.I-DlcNaoe1ha ... -monitc:x'ing tor-V 1/diotl conc(n) 

woll(nj "'!!Il I/dlot ,um!l/d!!!l X (!!III!l -c:onc: 
CEF-16-271 132 0.008 0.471 0 0.00 
CEF-16-29S 221 O.QGII 0273 0 0.00 
CEF-16-31DD 243 O.QGII 0.256 a 0.00 

TOT"LS 0.018 1.000 0 
S.f, - 1.25 
I Max. Conc. a '!!Ii! I 

Location= NAS Cd Foold au 7 Extraction well 2 
Contaminari= 1,1, t Trichb'oethe.ne 

moni1oring tor-v 1/diotl conc(n) 
woll{n) "'!!Il I/dlot sum(l/dis1j X (UQI1) =conc 

CEF-16-271 132 0.008 0.471 a 0.00 
CEF-16-29S 228 O.QGII 0.273 0 0.00 
CEF-16-3IDD 243 O.QGII 0.258 0 0.00 

TOT"LS 0.016 1.000 0 
S.F. - 1.25 
I Max. Conc. o '!!Ii! 

Location= NAS CeclI Foold au 7 Extraction woll 2 
Conlaminart- 1.2-Dichla<*h .... (lo1aI) 

diollnce 
monitoring to rec:cv.y I/dioll conc(n) 

woll(nj 1'011 (ft) l/disl sum{l/di!!) X (~ -cone 
CEF-16-271 132 0.008 0.471 a 0.00 
CEF-16-29S 228 O.QGII 0.273 a 0.00 
CEF-16-31DD 243 O.QGII 0.256 a 0.00 

TOTALS 0.016 1.000 0 
S.F. - 1.25 
(Max.Conc. a ugtI I 

Location - NAS Cd Foold au 7 Extraction woll 2 
Contamlnart=- Di!thylpthal&t8 

monitoring tor-v l/diot/ conc(n) 
well{n) woll {ftl 1/diot ,um{1/disIl X (ua/1l -cone 

CEF 16 271 132 0.008 0.471 0 0.00 
CEF-16-29S 228 O.QGII 0.273 a 0.00 
CEF-16-31DD 243 O.QGII 0.256 0 0.00 

TOT"LS 0.016 1.000 a 
S.F .... 1.25 
(Max. Conc. a ugtI I 



NAS CECIL FIELD au 7 MAXIMUM CONTAMINANT CONCENTRATlONS 

Location- NAS Cd field au 7 Ex1raclion woll 2 
Comaminari- PhenDt 

monitorinQ tor-v II*' ccnc(n) 
well(nl well !!!l 1 Idiot .um(l/diat\ X (1JQ/1) =conc 

CEF-16 271 132 IJOIS 0.471 0 0.00 
CEF-16-29S 22S 

t._ 
0.273 0 0.00 

CEF-16-31DD 243 0._ 0.258 a 0.00 

TOTAlS 0.016 1.000 a 
S,F. - 1.25 
!Max.Conc. 0UQ/1 



NAB CECIL FIELD au 7 MAXIMUM CONTAMINANT CONCENTRATIONS 

INSTRUCTIONS: 
1. Input dis1ancol tom rnonitD'ing well to recavwy woll in feet. 
2. Spr __ .. lld_. 
3. Spr __ 100 lld1aWlce dMded by tho sum of all 11dJctanceo. 

T alai should oquoll.0. 
4. Input conIOmirarl c:cnc:onWation found in """" woll. 
5. Spr ... _ muHiplloo coUnn 0 Urn. ccIurm F. 
6. Spr ... ___ coUnn G. 

7. Spr ... _ multiplloo ~ by a oafwty fIoc1D' of 1.25 
8_ ResuH: is ITIIlXImum ~ CCM IlCenftUon .~ at a 1r_tment unit 

Use Ihio nurnt.' tor romidiol dooign pu'pooeo. 
NOTES: 
1. Use this mo1hod only H dol'" obfainod dlling a pumping 1aot of tho recavwy well 

is unaWlliIe.l». 
2. Modify Ipr_ H using mar. or 1_ than 5 wollo. 

Location= NAB Cecil AoId au 7 Ex1ractlon well 3 
eontaminari=- 1,1-DCE --monitoring torO<XN«Y llrJiat1 

CEF-16-1OS 45 0.022 0.176 
CEF-16-121 15 0.067 0.527 
CEF-16-13S 255 0.004 0.031 
CEF-16-158 165 0.006 0._ 
CEF-16-19S 1211 0.008 0.063 

TOTALS 0.126 1.000 

NAB Cecil Floid au 7 Ex ... o1ion well 3 
- TCE 

monitoring 
weUn 

CEF-16-7S 
CEF-16-1OS 
CEF-16-121 
CEF-16-13S 
CEF-16-158 
CEF-16-19S 

Location= 
Comaminart= 

monitoring 
woll(n) 

CEF-16-7S 
CEF-16-1OS 
CEF-16-121 
CEF-16-13S 
CEF-16-158 
CEF-16-19S 

15 
2 

126 

TOTALS 0.126 

NAB Cecil Floid au 7 Ex1ractlon woW 3 
bia(2 Ethyl hol!)i) pthala,. d_ 
torO<XN«Y 
-(It) 

51 
45 
15 

255 
165 
1211 

TOTALS 

II'*" 
lldla sum(lldlst) X 

0.020 0.155 
0.022 0.176 
0.0I!7 0.527 
0.004 0.031 
0.006 0._ 
0.008 0.063 

0.126 1.000 

ocnc(n) 

590 
0 
0 
0 
0 

S.F. -
I Max. Cone. 

a 
a 
a 
a 

ocnc(n) 
(u!!lll 

S.F. -

0.5 
2 
3 
o 
o 
2 

I Max. Cone. 

103.71 
0.00 
0.00 
0.00 
0.00 

103.71 
1.25 
130 UQ/I I 

77.55 
100.20 

0.00 
0.00 
0.00 
0.00 

177.75 
1.25 
222 UQ/I I 

-cone 
0.06 
0.35 
I.M 
0.00 
0.00 
0.13 

2.14 
1.25 

3 UQ/I I 



NAS CECIL FIELD au 7 MAXIMUM CONTAMINANT CONCENTAATIONS 

l..ocatioo"" NAB CecIl Field OU 7 Extraction woll 3 
Contaminant_ 

_ ... -monitoring to'O<CDW<Y 1/dlotl conc(n) 
well!n) wol !f!I 1 Idiot .um!1Idisl) X 1lJQ/1l =ccnc 

CEF-1S-7S 51 0.020 0.155 0 0.00 
CEF-1S-1OS -45 0.022 0.176 0 0.00 
CEF-1S-121 15 0.0S7 0.527 0 0.00 
CEF-16-13S 255 0.004 0.031 0 0.00 
CEF-1S-155 1601 0.008 0._ 0 0.00 
CEF-IS-19S 128 0.008 0.063 3 O.le 

TOTALS 0.126 1.000 0.19 
S.F. _ 1.25 
I "'-x. Cone. 0.24 ug/I 

Location=- NAB Cecil ReId au 7 Extraction well 3 
Con1amInan!:- Enaln -monitoring to'O<CDW<Y l/d1ot1 ccnc(n) 

wol!n) -!f!I 1/diot .um!'/disll X (ugft) =ccnc 
CEF IS 7S 51 0.020 0.155 0.1 0.02 
CEF-16-1OS -45 0.022 0.176 0.1 0.02 
CEF-1S-121 15 0.067 0.527 0.1 0.05 
CEF-1S-13S 255 0.004 0.031 0.1 0.00 
CEF-1S-155 1115 0.006 0._ 0.1 0.00 
CEF-1S-19S 128 0.008 0.063 0.01 0.00 

TOTALS 0.126 1.000 0.011 
S.F. - 1.25 
I Max. Cone. 0.12 uQi1 I 

Location- NAB Cecil ReId au 7 Extraction woll 3 
Contaminari- 1.1-Dlc:hIcroeth&no -monitoring to'O<CDW<Y 1/d1ot1 ccnc(n) 

woll!nl -!f!I 1/d1ot sum!l/disll X (ugft) =ccnc 
CEF IS 78 51 0.020 0.155 0 0.00 
CEF-1S-1OS -45 0.022 0.176 0 0.00 
CEF-1S-121 15 0.067 0.527 0 0.00 
CEF-1S-13S 255 0.004 0.031 0 0.00 
CEF-1S-155 HIS 0.006 0._ 0 0.00 
CEF-1S-19S 128 0.00II 0.063 0 0.00 

TOTALS 0.126 1.000 0.00 
S.F .... 1.25 
I Max. Cone. o ug/I I 

Location = NAB Cecil ReId au 7 Extraction woll 3 
Con1aminari- 1.1.1-T,ichIa_ ... d_ 

moniIcring to'O<CDW<Y 1/d1ot1 conc(n) 
woll!nl wol!!!} 1 Idiot sum!'/disll X lu!li!! =conc 

CEF-1S 7S 51 0.020 0.155 0 0.00 
CEF-1S-1OS -45 0.022 0.176 3000 627.36 
CEF-16-121 15 0.0S7 0.527 0 0.00 
CEF-1S-13S 255 0.004 0.031 0 0.00 
CEF-16-155 1115 0.006 0._ 0 0.00 
CEF-1S-19S 128 0.006 0.063 0 0.00 

TOTALS 0.126 1.000 527.36 
S.F .... 1.25 
I Max. Cone. 659 u!li) 



NAS CECIL FIELD OU 7 MAXIMUM CONTAMINANT CONCENTRATIONS 

location= NAB Cecil Foeid au 7 ExVaction well 3 
ConfAminari .. 1,2 DlchIorori1e<w (1olaI) 

daonc. 
monitoring torOCCNWY 1Idii1t1 cone(n) 

woll!n) _(ft) 11_ .um!l/dlst) X (UQ/T) -cone 
CEF-16-7S 51 0.020 0.155 270 41.1\8 
CEF-16-1OS -IS 0.022 0.176 12450 2188.55 
CEF-16-121 15 0.067 0.527 0 0.00 
CEF-16-13S 255 0.004 0.031 0 0.00 
CEF-16-15S 165 0.006 0._ 0 0.00 
CEF-16-19S 1211 0.008 0.063 0 0.00 

TOTALS 0.126 1.000 2230.43 
S.F. - 1.25 
IMu.Conc. 27881Jg/\ I 

Location=- NAIl Cecil FIeld au 7 ExVoction woll 3 
Contaminari- D~I~d"" 

daonc. 
monitoring torOCCNWY l/diiItI cone(n) 

woN!nl -(ft) 1/_ .urn!l/dio1l X (UQI1) -c:onc 
CEF-16 7S 51 0.020 0.155 a 0.00 
CEF-16-1OS -IS 0.022 0,176 0 0.00 
CEF-16-121 15 0.067 0.527 0 0.00 
CEF-16-13S 255 0.004 0.031 0,5 0.02 
CEF-16-15S 165 0.006 0.048 0.9 O.~ 
CEF-16-19S 1211 0.008 0.063 a 0.00 

TOTALS 0.128 1.000 0.08 
S.F. - 1,25 
I Max. Conc. 0.07 ugjl I 

I..ocation- NAIl Cecil FIeld au 7 ExVoctionwol13 
Contaminart- Phord 

daonc. 
monitoring torOCCNWY l/diiItI cone(n) 

woN!nl _(ft) l/dlol .um!l/diall X !ugfl) =cone 
CEF-16-7S 51 0.020 0.155 0 0.00 
CEF-16-1OS -IS 0.022 0.176 0 0.00 
CEF-16-121 15 0.067 0.527 0 0.00 
CEF-16-13S 255 0.004 0.031 a 0.00 .~ 

CEF-16-15S 165 0.006 0.048 1 0.05 
CEF-16-19S 128 0.008 0,063 0 0.00 

TOTALS 0.126 1.000 0.05 
S,F. - 1.25 
I Max. Conc. 0.06 u9/1 I 



NAS CECIL FIELD OU 7 MAXIMUM CONTAMINANT CONCENTRATIONS 

INSTRUCTIONS: 
1. Input dis1ance tom monitcring well Ie rocc:N«'( well in fMI. 
2. Spr_ caIcuIo18o I/dlatonce. 
3. SproedshMt caIcuIo18o l/dIa1ance divided by the oum of all I/dislanceo. 

Tolal should eqlal 1.0. 
4. Input conIaminanI ~.tion found in ... 00 well. 
5. Spr ... _ mu/tipliaa column 0 ti",. column F. 
6. Spr ... __ coIurm G. 

7. Spr_ multipllaa Iofal by a _!My "cia of 1.25 
8. Result is maxinum contaminI!Int cotllCellfttion .xpected at II trMtment unit. 

U .. lhis n,,",** 10: romidial deaign P'J'_. 
NOTES: 
I. UN Ihis mrilod ~ H dalll _ dl.l'ing a pumping _ of the recovwy well 

Is unawiiablll. 
2. Modify spr_ H <AinQ mora or .. 1han 5 wolle. 

Location= NAS Cd Foaid au 7 Exhction well. 
Con1aminanl_ I.l-OCE 

CEF-16-2IS 192 0.005 0.342 
CEF-16-221 lea 0.005 0.349 

TOTALS 0.015 1.000 

Iion- NAS Cecil Foaid au 7 Extraction well. 
- TCE 

ALS 0.015 1.000 

Location = NAS Cecil Foald OU 7 Extraction woll • 
Con1amlnart- bio(2 Etnyl hexyl) p1hall!l .. 

CEF-16-21S 
CEF-16-221 

diotonca 
torecov«y 

192 
lea 

TOTALS 

0.005 0.342 
0.005 0._ 

0.015 1.000 

Location_ NAS Cd Foald OU 7 Extraction woil 4 
Contaminant_ PhenanttY_ 

monitoring to recovery I/diatl 
well!n) well !!!l I/dlst sum!l/dist) 

CEF-16-17S 213 0.005 0._ 
CEF-16-21S 192 0.005 0.342 
CEF-16-221 188 0.005 0.349 

TOTALS 0,015 1.000 

X 

a 
a 

S.F. -
IMu.Conc. 

0.00 
0.00 

o 
1.25 

a ug,II I 

=conc 
a 0.00 
a 0.00 

15 5.24 

S.F. -
Max. Cone. 

0 
9 

S.F. -
I Max. Cone. 

cone(n) 
lulli!l 

a 
0 
a 

S.F. -
IMax.Conc. 

5 
1.25 

7 

0.00 
3.14 

3 
1.25 

• ug,II I 

-cone 
0.00 
0.00 
0.00 

0 
1.25 

o uaII I 



NAS CECIL REID au 7 MAXIMUM CONTAMINANT CONCENTRATIONS 

Location ... NAS Cecil FIOid au 7 Ex1raction well 4 
Con1aminart- Endrln 

d_ 
monilc<lng tor~ 1/dloll cone(n) 

well(n) well(!g l/diot sum(1ldlot) X (U<lIIl ~conc 

CEF-16 175 213 0.005 0._ 0.1 0.03 
CEF-16-21S 192 0.005 0.342 0.1 0.03 
CEF-16-221 188 0.005 0.349 0.1 0.03 

TOTALS 0.Q15 1.000 0 
S.F, ,. 1.25 
I Max. Cone. 0.13 ug/1 

Location= NAS Cecil FIOid au 7 Ex1raction well 4 
Conmminart- 1.1-0ichlao.theno 

diItIncot 
monitoring tor~ l/dloll cone(n) 

well(n) wol (!g l/dlot sum(l/dlst) X (~ =conc 
CEF 16 17S 213 0.005 0.308 0 0.00 
CEF-16-21S 182 0.005 0.342 0 0.00 
CEF-16-221 188 0.005 0.349 0 0.00 

TOTALS 0.015 1.000 0 
S.F. - 1.25 
I Max. Cone. o UQ/I 

Location= NAS Cecil Field au 7 Ex1raction well 4 
Con1aminar1:=- 1.1.1-Trlchlcr-..n. 

diItIncot 
monita'ing tor~ 1/dlot/ cone(n) 

well(n) well (!g l/dlot sum(l/dlst) X (!!!llll = cone 
CEF 16-17S 213 0.005 0.308 0 0.00 
CEF-16-21S 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 
S.F. - 1.25 
I Max. Cone. o UQ/I 

Location= NAS CecIl Field OU 7 Ex1roction well 4 
Contamlnant= 1.2-0ichloro.theno (total) 

diRonce 
monitcwing tor~ l/d1stl cone(n) 

woll!n) well !!!l 1 (dlst sump (dist) X (uam =conc 
CEF 16-17S 213 0.005 0.308 0 0.00 
CEF-16-21S 192 0.005 0.342 0 0.00 
CEF-16-221 188 0.005 0.349 a 0.00 

TOTALS 0.015 1.000 0 
S.F, - 1.25 
I Max. Cone. o ug/1 I 

l.ocetion- NAS CecIl Field OU 7 Ex1raction well 4 
Contaminart- Oi~ __ 10 

d_ 
monitoring tor~ 1/diotl cone(n) 

well!n) well (Ill 1 (dial sum!1 (diot) X !U<lIIl =conc 
CEF 16 17S 213 0.00$ D._ 1 0.31 
CEF-t6-21S t92 0.005 0.342 1 0.34 
CEF-16-221 188 0.005 0.349 10 3.49 

TOTALS 0.015 1.000 4 
S.F. = 1.25 
I Max. Conc. 5 ulIi! I 



NAS CECIL FIELD OU 7 MAXIMUM CONTAMINANT CONCENTRATiONS 

Location- NAS Cecil FlokI au 7 Exlraction well 4 
Coneminari- PhwoI 

CEF-1S-:a1S '12 O.DOS 0.342 O.g 0.3\ 
CEF-1S-:al1 .118 O.DOS 0.349 \0 3.4; 

TOTALS 0.015 1.000 4 
S.F. - 1.25 
I Max. Conc. 5 UCIII I 



INSlRUC110N9: 
1 . Input dilltance *om monitoring w.1I to r.covary well tn iMt. 
2. Sp, .. dUwet calcuIa* 1 Jdi.tance. 
3, Spr .. dahMt ca.lCf.Miea 1/di.tanc:e clNIMd by h sum of aill/dislane .. 

Total shoutd eQUId 1.D. 
4. Input contam.nant concentration bund in •• ch well, 
S. Spr.adsheet muttipu.. calumn 0 time. column F. 
e. Spr •• dahHt totIi. coNmn G. 
7. Spr .. daheet multip'" Wt.I by ..... tv fador of 1 .25 
a. R •• uit i. maximum contaminant concentration expected at. tr.atment unit. 

U .. this nurnMf tor rlrrudial cNo&lgn purpo .... 
NOTES; 
1 . u .. tru. method only if data obtained dwin; a pumping t.1d: of the r.covary well 

i.una ... ~. 
2. Modify 'PN.d ... ' if U.u11iJ mora or .... than 5 weW •• 

Location- NAS Cecil Field OU 7 Extracton.,.W 1 
Cont.mlnant _ Alummum 

do ....... 
monitoring tor.~ 1Idioll cone(n) 

well{nl well~' 1/diat :sum{1/dlst) X ~uglf) :scone 
CEf-HIi-32S 72 0.014 0.30a 202 ;0.1111 
CEF-1S-330 .0 0.017 0.371 Q3.' 3 •. 18 
CEf-115-35S 20. 0.005 0.100 30. 33.13 
CEF-115-381 210 0.005 0.100 15< 115.30 
CEF-18-37D 210 0.005 0.100 150.8 15 .• 2 

TOTALS 0045 1.000 111 
S.F. = 1.25 
iMu. Cone. 228 uRI! 

Location- NAS CecU Field au 7 Extr .. ction well 1 
Contamlf1&l1f:- _many 

diatant» 
mcnltcring to ",cov.fY 1/dioll cone(n) 

weM(n) -'(11) 1/dlat: .um(1fdiat) X (ug/i) ==conc 
CEF-1S-32S 72 0.014 0.308 2 0.82 
CEF-1S-330 eo 0.017 0.371 2 0.74 
CEF-1S-3SS 20. 0.0015 0.100 2 0.22 
CEF-18-381 210 0.0015 0.100 2 0.21 
CEF-HS-370 210 0.005 0.100 2 0.21 

TOTALS Q.MS 1.000 2 
S.F. - 1.25 
I Max. Cone. 3 ua/l 

Location= NAS C.cii Field au 1 Extraction well 1 
Cont.&rrunant - ", .. nie 

diatance 
monitoring tor.cover; 1IdioII conc(n) 

_In) -(11) 1/did sum(1 Jdial) X (ug/i) =oonc 
CEF-1S-32S 72 0.Q104 O.:JOe 3 o.n 
CEF-1G-330 00 0.017 0.371 '.3 1.51i11 
CEF-1S-35S 20< 0.005 0.108 3.3 0.3. 
CEF-1&-301 210 0.Da5 0.108 '.5 0.41 
CEF-1G-370 210 0.005 0.108 3 0.32 

TOTALS 0.0045 1.000 • S.F. : 1.25 
I Max. Conc. 5ug/! 

Location- NAS C.cil Field au 7 Extracticn weill 
Contaminant ... Barium 

dilltance 
monitoring to recovery 1/diat/ conc(n) 

we6l(n) -'(11) 1/dill aum(1/dist) X (ugll) =conc 
CEF-18-32S 72 0.014 0.30g 'Q.5 15.02 
CEF-1!5-3lD .0 0.017 0.371 32.4 12.00 
CEF-t15-35S 20. 0.005 O.tOg 1. 1.74 
CEF-1.-3.i 210 0.005 0.1015 11.15 1.25 
CEF-1.-37D 210 0.005 0.100 35.1 3.72 

TOTALS 0.0045 1.000 25 
S.F. == 1.25 
I Mu. Conc. 31 UQ/I 

J5 :1S J Ix 



NAS CECL FIELD OU 7 MAXIMUM CONTAMINANT CONCENTRATIONS 

locadcn= /'Wi C.dI Field au 7 Extraction weill 
Contaminant=- 8etyt11um 

dillMee 
monitoring to NO/l1'ItefIj 1IdiMi cone(n) 

woIl(n) woII (II) 1/dill .um(l/dilt) X (u' '1) -cone 
CEF-HI-32S 72 O.OU 0.308 0.31 
CEF-l0-33D 00 0.017 0.371 0.37 
CEF-1S-38S 204 0.005 0.108 0.11 
CEF-15-3SI 21. 0.005 0.108 0.11 
CEf-1S-37D 21. 0.005 0.10t1 0.11 

TOTALS 0,045 1.0c0 I 
S.F ... 1.25 
I Max. Conc. 1 uq/l 

Location,. HAS C.dI Field OU 7 Extracticn ...,.U 1 
Contarrunant .. Cadmium 

di_ 
monite""; toreoowry 1Idlatl cone(n) 

_W(n) woII (II) l/dill .um(l/diat) X (uoll) =cone 
CEF-HI-32S 72 O.OU •. 3OQ 0.31 
CEF-~e-33D O. 0.017 0.371 0,37 
CeF-le-35S 204 0.005 0.100 0.11 
CEF-HI-3GI 21. 0.005 0.1015 0.11 
CEF-1S-37D 21. 0005 0,100 0.11 

TOTALS 0.045 1000 I 
S,F. = 1 25 
I Max, Cone 1 ug/l 

Location"" NAS C.cil Field OU 7 Extraction w.1I , 
Contaminant- Calcium 

di_ 
mornlOnng to .. oovery 1IdlMl cone(n) 

_U(n) -(II) l/dilt .um(1/di.t:) X (uoll) "conc 
CEF-18-32S 72 O.OU 0.3OQ 1400 432.2. 
CEF-18-330 00 0.017 0.371 5"00 20527.04 
CEF-IO-"S 204 0.005 0.108 253D 275.71 
CEF-18-311 210 0.005 0.100 470 50.71 
CEF-18-37D 210 0.005 0.108 154300 15741.42 

TOT ...... S 0.045 1.0c0 27.34 
S.F. ,. 1.25 
IMu:, Cone. 33713 uQ/l 

Locabon .. NAS Cecd F .. ld au 7 E:rllacton ...,.W 1 
Contaminant ... Chromium 

<10_ 
monltoMIjI to recovery 1/diatl cone'n) 
_In) -(11) l/diat: lum(1 (dist) X (uoll) "'cone 

CEF-IO-32S 72 0.014 D.3OQ 2 0.02 
CEF-IO-33D 00 0.017 0.371 2 0.74 
CEF-US-35S 204 0.005 0.101 2 0.22 
CEF-18-381 21D 0.005 0.108 2 0.21 
CEF-18-37D 21D 0.005 0.1015 2 0.21 

TOTALS 0.045 1.0c0 2 
S.F. = 1.25 
I Max, Cone. 3uQ/l 

Location .. NAS Cecil Field au 7 Extraction well 1 
Contarmnant- CoOd 

diltance 
monltonng to recovery 1/diItJ conc(n) 

_In) woII (II) 1 Idiot .um(1/diltl X (uoll) =conc 
CEF-11!S-32S 72 0.014 0.308 2 O.1!J2 
CEF-IO-33D 00 0.Ot7 0.371 2 D.74 
CEF-l0-35S 204 0.005 0.100 2 0.22 
CEF-IO-301 210 0.005 0.10e 2 •. 21 
CEF-IO-37D 210 0.005 0.1015 2 0.21 

TOTALS 0,1)45 1.000 2 
S.F. = 1.25 
i Max. Conc. 3 u~ 



NAS CECL FIELD OU 7 MAXIMUM CONTAMINANT CONCENTRATIONS 

Location = NAS c.cU F .. ld OU 7 Extr_,*,n well 1 
Contamlnant- Copper 

'"-
monitoring to ... covery '/dltll conc(n) 
_Inl -(11) 'Idiot sum(1Jdiat.) X (ugll) = cane 

CEF-le-32S 7. 0.01" •. 309 .. , 0,85 
CEF-18-33D eo 0.017 0.371 3.0 , .41 
CEF-18-35S .04 0.005 O",QQ 2 0.22 
CEF-llS-101 ,'0 O.DO! 0.108 • 0.21 
CEF-le-37D 210 0.D05 a.1OG 2 0.21 

TOTAl.S O.D-i5 1.000 3 
S.F, ::II: 1.25 
I Max. COne. 3u~ 

Location- NAS Cecil Field au 7 Extraction wtlU 1 
Contaminant- Cyanide ......... 

monftoring to "COVO<'/ lIdiot! cone(n) 
well(n) _.(11) l/diat aum(l/dlat) X (ugll) ~",nc 

CEF-18-32S 7. 0,014 0.309 '0 l.Oe 
CEf-HI-33D o. 0.011 0.371 '0 3.71 
CEF-HI-:J5S ... 0.005 0.108 '0 1.08 
CEF-le-381 21. 000. 0.100 ,. 1.04 
CEf-HI-31D .,. 0.005 0.108 '0 1.0e 

TOTAl.S 0.045 1,000 '0 
S.F. "" 1.25 
I Max. Cone. 13 ui!! 

LOcaUon= NA9 Cecil Field au 7 Extraction ...,.111 
Contaminant- Iron ......... 

monitoring to ,.covery 'Idiot! conc(n) 
well~n} ..,...~ 1 fdi.t !Jum~l/di.t} X (ugll) ""cone 

CEF-le-330 eo 0.017 0,$38 .3. 233.11 

d--- ;7 :l~ CEF-le-35S 2" 0.005 0.1&1 24'0 311.'" I CEF-1S-3e1 210 0.005 0.153 2510 3 .... 41 
CEF-HI-370 ,'0 0.005 0.153 .oe 45.7D 

TOTAl.S 0.031 1.000 1051 
S.F. = 1.25 
I Max. Conc. 1314 uqll 

Location= NAS Cecil Fltlld au 7 Extraction weU 1 
Contaminant- LNd 

di ...... 
mo_; to ... cowry 'Idiot! conc(n) 
~I{nl w.'~ 1!disl tumj1Jdistl X (ui!.'!} ·...no 

CEF-11S-32S 72 0.014 0,308 031 
CEF-11S-330 00 0.017 0.371 0.37 
CEF-1S-35S 2" 0.005 0.108 0.11 
CEf-11S-HI "0 0.005 0.101 0.11 
CEF-15-37D "0 0.005 0.108 0.11 

TOTAl.S 0.045 '.000 
S.f. = 1.25 
I Max. Conc. 1 uql1 

Location"" NAS C.ca field au 7 Extractaon -nIl 1 
Contaminant- "'-i!:!!wm 

"'-monitoring Ie relClCWe'Y 1/dlttJ conc(n) 
MlII~n} .,.,.It!l 1/dist .um~1/distl X (ulii'! =eonc 

CEF-15-32S 72 0.01.4 0.30D 30. gS."1 

~ q )JJI t 
CEF-115-330 00 0.017 0.371 27200 10071.25 I 0 CEF-HIi-3SS ... 0.005 a.10D 71' 71.". 
CEF-115-3e1 21. 0.005 0.'1)8 .00 50 .• 1 
CEF-1S-37D ,'0 0.005 0.10e 25200 2773.154 

TOTAlS 0.045 1.000 13D7e 
S.F. = 1.25 
I Max. Cone, 11534Su~ 



NASi CECL FIELD au 7 MAXIMUM CONTAMINANT CONCENTRATIONS 

LoCldion- NAS C.ciI F~d au 7 Extraction weal 1 
Contamanant_ ",-"--..-..-

monitoring Io .. ~ 1Id1111 cone(n) 
weUln} ."..~ lldiol lum(1/dilt) X luOi1l -cone 

j(J/l CEF-15-33D 50 0.017 0.53e 50.' 30.45 )) CEF-l0-35S 204 0.005 0.151 140 22.07 
CEF-1S-381 210 0_005 0.153 21.0 3.31 
CEF-1S-37D 210 0.005 0.153 45.5 5.SI7 

TOTALS 0.031 1.000 03 
S.F. ". 1.2S 
I Max. Conc. 7a uQl1 

Location- NAS C.dI F,.ld au 7 Extraction w.111 
Contamanant_ -~ di_ 

_ring Io .. ~ lld1111 eone(n) 
..,....~n} -~ 1/dllt ,uml1/diltl X !u;J1) ""'cone 

CEF-10 32S 72 0.014 0.300 1 0.31 
CEF-18-330 50 0.017 0.371 0.2 0.07 
CEF-18-3aS 204 0.005 0.108 0.2 0.02 
CEF-10-381 210 0.005 0.100 D.' 0.02 
CEF-ul-370 210 0.005 0.100 0.2 0.02 

TOTALS 0.04! 1.000 0 
S.F, = 1.25 
I Max. Conc. 1 ug/! 

Location .. NAS C.cil Field au 7 Extraction ... 111 
Contammant • Nickel 

diltance 
mGmoring to recovery lIdlot! conc(n) 

'MIllin} -!!!l 1/dist ,umf1/dilll} X (uam -conc 
CEF-10-32S 72 0.01. 0.308 0 0.00 
CEF-l0-33D 50 0.017 0.371 0 0.00 ( J1t 
CEF-10-US 204 0.005 0.108 0 0.00 
CEf-10-SlI 210 0.005 0.108 0 0.00 
CEF-10-UD 210 0,005 0.108 0 0.00 

TOTALS 0.a.5 1.000 0 
S.F ... 1.25 
I Max. Conc, o uQl1 

Locatton= NAS Cecil Field au 7 Extraction w.U 1 
Contam ..... nt· PotauWm 

distance 
manitom;: to recovery lIdiot! conc(n) 

-l"l -~ 1/dist lum{1/dilt} X IUIIi!! =conc 
CEF-1S-US 7. 0.014 0._ IS. 255.23 
CEF-1S-330 00 0.017 0.371 131 301.81 
CEF-1S-US 204 0.005 0,108 200 21.33 
CEF-HI-381 210 0.005 0.100 173 11.31 
CEF-la-l7D 210 0.005 O.IDe .3. SI8.41 

TOTALS 0.045 1.000 ". 
S.F. ,. 1.25 
IMu.Conc. ega ua/1 

Location- NAS C.ciI FitikI au 7 Extraction ... 11 1 
Contaminant- S.lenium .,-

monitoring to recov.ry 1 Idiot! conc(n) 
well{n) ,"Iml 1/dilt .1..Im~1/dilt} X 1ui£!1 ""conc 

CEF 1S-US 72 0.014 0 .... • 1.24 
CEF-1S-33D 00 0,017 0.371 • 1.41 
CEF-1S-:l5S 20. 0.005 a.l0G • 0.4" 
CEF-1S-381 210 0.005 0.10e • 0.42 
CEF-15-37D 210 0.005 0,108 • 0.42 

TOTALS 0.045 1.000 • S.F - 1.25 
I Max. Conc. S ug/1 



NAS CECL FIELD au 7 MAXIMUM CONTAMINANT CONCENTRATIONS 

Location _ NAS Ceci Fj,eld au 7 Extraction 'nIl 1 
Contammant= Silv« 

momtoring to reOOVllfY 1/_ conc(n) 
wetl{n~ _It!) 1/diat aum{1/dlst) X {ull1l -cone 

C .F-1&-32S 72 0.014 0.300 0.31 
CU=-1S-:l30 00 0.017 0.371 0.37 
CEF-1S-35S 200 0.005 0.108 0.11 
CEF-1a-3SI 210 0.005 0.10C1 0." 
CEF-1S-370 210 0.005 a.10C1 0.11 

TOTALS 0.045 1.000 1 
S.F. _ 1.25 
/Max. Conc. 1 u~ 

Location- NAS CeCIl FMild OU 7 Extr.dion w.111 
Contaminant.. Sodium 

monitoring 1o .. -.ry 11dl"" conc(n} 
weM~nl woI!!!l 1/did lIum~1/diatl X (u~ =conc 

CEF-115-32S 72 0.0104· 0.3Q8 7030 2170.155 
CEF-115-330 00 0.017 0.371 0020 2g71.80 

~l ~ r ~Jlt 
CEF-1a-35S 204 0.005 0.10& 10000 1Sg1.07 
CEF-1S-lel 210 0.005 0.108 5570 SSe.58 
CEF-15-370 210 0.005 0.10115 8520 ;12.55 

TOTALS 0.045 1.000 8238 
S.F. - 12' 
I Max. Cone. 102;4 ugA 

Location- NAS C.ciI FMild au 7 Extr.c.on w.111 
Contamlnant- Thallium 

distance 
monitoring to rtlCOItery 1/eII"" cone(n) 
-(nl we.~ 1/dist sum~1/distl X (ullJ1) "'"conc 

CEF-115-32S 72 0.014 0.308 0 1.15 
CEF-UI-330 00 0.017 0.371 0 2.22 
CEF-1e-35S 204 0.005 0.1De 0 0.85 

'-~ CEF-1a-3el 210 0.00' 0.10C1 • 0." 
CEF-le-370 210 0.005 0.108 • 0." 

TOTALS 0.045 1.000 0 
S.F. - 1.25 
I Max. Cone. a uall 

Loeaijon- NAS Cedi Field aU 7 Extraction well 1 
Contamanant- Vanadium 

dI_ 
rrlCnitonng to r.lCOY.ry 1/dlotl cone(n) 
-(nl _It!) 1/dist aum~1/dist} X {ug/l) =conc 

CEF 18-325 72 0.014 0.30& 3.' 1.01 
CEF-,.-33D .. 0.017 0.371 1 0.37 
CEF-1.-~S 204 0.005 0.108 1 .• 0.17 
CEF-1.-:IOI 210 0.005 a.1De 0.11 
CEF-1.-370 210 0.00' 0.1OS 0.11 

TOTALS 0.0405 1.000 2 
SF. = 1.2' 
I Max. Cone. 2 uQll 

Location .. NAS Cecil F*d OU 7 Extraction well 1 
Contaminant_ ZInc ......... 

monitoring to '.COIIery 1/dl.tl cone(n) 
we"!n} woIt!) 1/did aum(1/did} X 1ugill ==cone 

CEF-18-32S 72 0.014 0.30& Z.!5.S 7.87 
CEF-1e-330 .. 0.017 0.371 sa.:; 33.1I!1 
CEF-UI-36S 204 0.0005 0.1De U a.72 
CEF-18-381 210 0.0005 0.100 11.S 1.23 
cEF-1e-370 210 0.005 0.1015 •. 0 o.e. 

TOTALS 0.045 1.000 00 
S.F. = 1.2' 
I Max. Cone. 55u~ 



NAS CECIL AELD OU 7 MAXIMUM CONrAMIN.'NT CONCENTAATlONS 

INSTRUC'TlONS: 
1. Input d_ tom manitIorin<;j w.U to r~ wojl in foot. 2. Spr ___ l/d_. 
3. Spr ___ 1/dnr-dMdod by tho sum of 411 1/_. 

ToIIII should oqIai 1.0. 
4. Input_ -,"don found in ... eIl woll. 
S. Spr... __ rnuI1IpIioo column D tim .. column F. 
6. Spr_~ IcIOIo ccIumn G. 
7. Spr_ m~ ~ by .... '.tyfaC1cr of 1.25 e. RMuIt .. maximum c:an1IImirwlt COnatnbtion .~ at a .. aatm.nt unit. u.. thio numIW fer romidial design pu-pcooo. 
NOTES: 
1. u.. thie m.tI1Cd only H dafa obtained d .. ing a pumping test of tho r-=voty woll iluna.......,. 
2. Modify spr_ H using mer. or less than S wolls. 

L.ocatIcn- NASCocil FIeld au 7 Extrac1icnwell 2 
CcnIominant- AiunWlum -mcnIIcring tor-v l/diot/ """,,(n) 

well(n) wei (ft) l/dist sum(l/dist) X (ull!1) =ccne CEF-16 271 132 0.008 0.471 184 86.70 CEF-16-29S 228 0.004 0.273 610 166.41 CEF-16-31DD 243 0.004 0.256 199 50.94 

TOTALS 0.016 1.000 304 
$,F ... 1.25 

wi 

I Max. Ccnc. 380 u!lll I 

Location- NAS CocU F"ooId au 7 Extraction woll 2 
ContarrMr"IIU't- AnbiliCIlV 

d_ 
mcnIIcring tor-v l/diot/ cenc(n) 

well{n} wei (It) l/diot .um{1/dls~ X (~ =cone CEF 16 271 132 0.008 0.471 2.2 1.04 CEF-16-29S 228 0.004 0.273 2 0.55 CEF-16-31DD 243 0.004 0.256 2 0.51 

TOTALS 0.016 1.000 2 
S.F. - 1.25 
I Max. Ccnc. 3U!1i\ 

Location- NAS Cecil F"ooId au 7 Extrac1icn woll 2 
Con1amir"\aA:- AI_ 

d_ 
monitoring tor-v l/dio1/ cenc(n) 

well(n) wei (HI l/dlst sum(l/d~ X (UQI1) =ccne CEF-16-271 132 0.008 0.471 4.7 2.21 CEF-16-29S 228 0.004 0.273 3 0.82 CEF-16-31DD 243 0.004 0.256 3 0.77 

TOTALS 0.016 1.000 4 
S.F .... 1.25 
IMax.Ccne. 5 U!Ii\ I 

Location= NAS Cecil FIeld au 7 Extraction woll 2 
Comaminart=- Bar.." -manitIoring tor-v 1/d1stl cenc(n) 

woll(n) wei !!ll l/di., sum{1/dist) X (ug/l) ==eonc 
CEF 16 271 132 0.008 0.471 6.5 3.06 CEF-16-29S 228 0.004 0.273 4.7 1.26 CEF-16-31DD 243 0.004 0.256 41.8 10.70 

TOTALS 0.016 1.000 15 
S.F. = 1.25 
I Max. Cone. 19 u9l1 I 

D a5 Nb 
&Qr IV./Y\ 

II',," 
~tll\'(\'f'-

rJ l'Ie'; c-
fJICtei 
Jo d I ciVl'-

~or 

-'--' 



NAS CECIL FIELD OU 7 MAXIMUM CONTAMINANT CCNCENTRATIONS 

l.ocation- NAS CAdI Foeid OU 7 Exi"ac1ion well 2 
Cornaminent- Boryllil.m 

monitoring torecavory l/diati 
well(n) wei (t!l 1fdiat .,.'m(1/dist) X 

CEF 16 271 132 0.008 0.471 
CEF-16-29S 22e 0.004 0.273 
CEF-16-31DD 243 0.004 0.266 

TOTALS 0.016 1.000 

l.ocation= NAS Cocll FI8Id OU 7 Exi"oction well 2 
CorrtamtN!u"It... Cadmium 

monitaing torecavory l/dIs1I 
well(n) wei (1t) lldis1 sum(lldiat) X 

CEF 16 271 132 0.008 0.471 
CEF-16-29S 228 0.004 0.273 
CEF-16-31DD 243 0.004 0.266 

TOTALS 0.016 1.000 

l.ocation- NAS Cocll Fiold OU 7 Exi"oc1ion woll 2 
Contaminant"'" Calcium 

l/dIs1I monitonng 
woll(n) 

torecavory 
well (1t) lldisl sum(1ldist) X 

CEF 16 271 
CEF-16-29S 
CEF-16-31DD 

132 
228 
243 

TOTALS 

0.008 0.471 
0.004 0.273 
0.004 0.266 

0.016 1.000 

l.ocation- NAS CociI Field OU 7 Exi"octJon well 2 
ContamiMl'i- ClYonWm 

monita'ir!g torecavory lldiat1 
well(n) wei (ft) lldis1 sump/dis1) 

CEF 16-271 132 0.008 0.471 
CEF-16-29S 228 0.004 0.273 
CEF-16-31DD 243 0.004 0.266 

TOTALS 0.016 1.000 

X 

l.ocation- NAS CociI F",1d OU 7 Exi"ac1ion well 2 
Coniaminar1" CobIJt 

monitoring torecavory lld1s11 
wel!n) wei (!!l l/dlo. :3um{1/dlst2 X 

CEF 16 271 132 0.008 0.471 
CEF-16-29S 228 0.004 0.273 
CEF-'6-31DD 243 0.004 0.266 

TOTALS 0.016 1.000 

cone(n) 
(ug/\) 

S.F. -
iMax,Cone. 

cone(n) 
(uSli!! 

S.F. -
I Max. Cone. 

cone(n) 
(uSli!! 

1050 
557 

63200 

S.F. ,. 
I Max. Cone. 

cone(n) 
(uSli!! 

2 
2,1 
9.8 

S.F. ,. 

I Max. Cone. 

cone(n) 
(uQill 

2 
2 
2 

S.F. -
I Max. Cone. 

0.47 
0.27 
0.26 

1 
1.25 

1 (ij1 I 

-cone 
0.47 
0.27 
0.26 

1 
1.25 

1 uQl1 I 

= cone 
494.78 
151.96 

161n.34 

151124 
1.25 

21030 UQ/\ I 

= cone 
0.94 
0.57 
2.51 

4 
1.25 
5~ 

-cone 
0.94 
0.55 
0.51 

2 
1.25 

3 ulIi! 



NAS CECIL FIELD au 7 MAXIMUM CONTAMINANT CONCENTRATIONS 

Location- NAS Cecil FIeld au 7 Extrac1ian well 2 Corrtam....,..· C, .... --monitoring torect:NWIY I/diol/ """,,(n) 
well!n) wol !!!l I/diot sum(1/di, ,I' X (UQ/1) ~conc 

CEF 16-271 132 0.008 0.411 2 0.114 
CEF-IS-29S 228 0.004 0.273 2 0.55 
CEF-IS-3IDD 243 0.004 0.256 8.2 2.10 

TOTALS 0.016 1.000 4 
S.F .... 1.25 
1 Max. Cone. 4 UQi1 1 

l.oca_- NAS Cecil Field au 7 Extraction well 2 
Contamil'lllri- ~anide --monitoring torect:NWIY 1/diol/ """,,(n) 

w!!!!n) wol (ttl I/diot sum(l/diot) X (UQ/1) ~conc 

CEF 16-271 132 0.008 0.471 10 4.71 
CEF-16-29S 228 0.004 0.273 10 2.73 
CEF-IS-3IDD 243 0.004 0.256 10 2.56 

TOTALS 0.Q16 1.000 10 
S.F .... 1.25 
1 Max. Cone. 13 uQ!1 

Location- NAS c.clI Field au 7 Extraction w.n 2 
eontaminari- ~on 

distance 
monitcring torect:NWIY 1/dlsti conc(n) 

weIIIn) well !!!l l/dlst sum!'/di.t) X !uQ!1) -cone 
CEF IS-271 t32 0.008 0.471 2050 966.00 
CEF-IS-zgs 228 0.004 0.273 1410 3M.66 
CEF-IS-3IDD 243 0.004 0.256 361 92.41 

TOTALS 0.016 1.000 1443 
S.F. ,. 1.25 
IMax.Cone. 1804 uq!1 1 

~- NAS Cecil Field au 7 Extraction well 2 
Contaminant- l.Md 

diGnce 
monilDring torect:NWIY t/diotj conc(n) 

wollIn) well (ttl IIdi.t .um!'/dist) X !!!lIL!l -cone 
CEF-IS-271 132 0.008 0.471 0.47 
CEF-IS-zgs 228 0.004 0.273 0.27 
CEF-16-31DD 243 0.004 0.256 0.26 

TOTALS 0.016 1.000 I 
S.F. - 1.25 
1 Max. Cone. I uQ!1 I. 

L..oc:ation- NAS Cecil Field OU 7 Extraclion well 2 
Contaminari- Maon-ium ---ing IDr-=-y l/diot/ conc(n) 

woII(n) woll !!!l I/dist oum!'/dist) X (UQ/I) =conc 
CEF 16-271 132 0.008 0.471 410 193.20 
CEF-16-29S 228 0.004 0.273 286 78.02 
CEF-16-3IDD 243 0.004 0.256 26600 6808.82 

TOTALS 0.D16 1.000 70lI0 
S.F. = 1.25 
I Max. Cone. 8650ulli! 



NAS CECIL flEW OU 7 MAXIMUM CCNTAMINANT CONCENTRATIONS 

Location- NAS Cd Field OU 7 Extraction well 2 
Coniaminart-~ 

diane» 
monitoring lo'e<:ICN«Y 1/dioll conc(n) 

woll(n) woll@ 1/dist sum(l/di51) X (ug/l) =ccne 
CEF 16 271 132 0.006 0.471 9.4 4.43 
CEF-16-29S 228 0.004 0.273 6.2 2.24 
CEF-16-31DD 243 0.004 0.256 53.8 13.7j 

TOTALS 0.016 1.000 20 
S.F. :III 1.25 
I Max. Conc. 26'!Si! I 

Location- NAB Cec:iI Field OU 7 Extraction well 2 
Contaminari- M«!:!!y 

diane» 
monitalMQ lo,e<:ICN«Y 1/dioll conc(n) 

woll(n) woll@ 1/dist sum(1/distl X (ulll!J =conc 
CEF-16 271 132 0.006 0.471 0.2 0.011 
CEF-16-29S 228 0.004 0.273 0.2 0.05 
CEF-16-31DD 243 0.004 0.256 0.2 0.05 

TOTALS 0.Q16 1.000 a 
S.F. = 1.25 
I Max. Cone. a UQI1 I 

Location'" NAS Cecil Fieid au 7 Extraction welt 2 
Con1aminart= Nidcol 

diotonce 
monitaing lo'e<:ICN«Y 1/diat/ conc(n) 

woll(n) woll@ l/dist sum~1/dist) X (~ =conc 
CEF-16 271 132 0.006 0.471 a 0.00 
CEF-16-29S 228 0.004 0.273 a 0.00 
CEF-16-31DO 243 0.004 0.256 a 0.00 

TOTALS 0.018 1.000 a 
S.F, ,. 1.25 
I Max. Cone. a UQI1 I 

Location:: NAB Cecil Foeid OU 7 Extraction w.l1 2 
Contaminartz Potauium 

dia10nce 
monitoring 10 'O<:CN«'( 1/diat/ conc(n) 

woll(n) "011@ l/di51 sum(l/di51) X (uQ/ll =conc 
CEF 16 271 132 0.006 0.471 133 62.67 
CEF-16-29S 228 0.004 0.273 128 34.92 
CEF-16-31DO 243 0.004 0.256 1190 304.61 

TOTALS 0.016 1.000 402 
S.F. = 1.25 
I Max. Cone. 503 ugil I 

Location = NASCedI FiekiOU 7 Extraction well 2 
Contamlnari- Selenium 

monitoring 10 recovery l/diat/ conc(n) 
woll(n) woll (ft) 1/dist sum(l/di51) X (uQ/ll =conc 

CEF 16-271 132 0.006 0.471 4 1.88 
CEF-16-29S 228 0.004 0.273 4 1.09 
CEF-16-31DO 243 0.004 0.256 4 1.02 

TOTALS 0.016 1.000 4 
S.F. = 1.25 
IMax.Cone. S ugjl I 



NAS CECIL FIELD au 7 MAXIMUM CCNTAMINANT CONCENTRATIONS 

Location- NAS Cecil F.aId au 7 Extroc1ion weil 2 
Contaminelri- SiNer 

dar.:. 
monitoring tcreoavwy 1 Idiot! conc(n) 

woll!n) well (!tl lld'-l .um(1/dlst) X !ugJl) =conc 
CEF IS 271 132 0.008 0.~71 0.~7 

CEF-1S-29S 228 0.004 0.273 0.27 
CEF- I S-3100 243 0.004 0.256 0.26 

TOTALS 0.016 1.000 I 
S.F, - 1.25 
I Max. Conc. I UQ!1 I 

Location- NAS Cecil Fooid au 7 Extroc1ion woll2 
Con1aminari= Sodium 

diollnce 
monitoring tcreoavwy 1 Idiot! eonc(n) 

woll!n) well (!tl lldls! sum!1Idist) X !usill -cone 
CEF IS 271 132 0.008 0.~71 3620 1705.81 
CEF-1S-29S 2211 0.004 0.273 ~900 1336.n 
CEF-1S-3100 243 0.004 0.256 11600 2_.26 

TOTALS 0.016 1.000 6012 
g,F. - 1.25 
I Max. Cone. 7515 u9l1 

Location 3 NAS c.cu Fiold au 7 Extrac1lon woll 2 
Contaminari= Thallium 

diolonce 
monitoring tcreoavwy 1 Idiot! conc(n) 

woll(n) well(!!! I Idiot sum(1Idlst) x (ugJI) =conc 
CEF 16 271 132 0.008 0.~71 11.7 5.51 
CEF-1S-29S 228 0.004 0273 6 1.M 
CEF-1S-Jl00 243 0.004 0.256 6 1.M 

TOTALS 0.016 1.000 9 
S.F. - 1.25 
IMax.Conc. II UQ!1 I 

loeation= NAB Ced Fi.1d au 7 Extraction well 2 
Contaminant". Vanadium 

diollnce 
monitoring to recov.y lldlstl eone(n) 

woll!n) well (ft) lldist sum(1/dist) X !u9l!) = cone 
CEF 16 271 132 0.008 0.~71 0.47 
CEF-1S-29S 228 0.004 0.273 0.27 
CEF- 1S-31 DO 243 0.004 0.256 0.26 

TOTALS 0.016 1.000 1 
S.F. = 1.25 
IMax.Conc. I UQ!1 

Location". NAS Cecil Fooid OU 7 Extraction woll 2 
Con1aminant- Zine 

dar.:. 
monitoring to fet::t:NWY 1/dlstl eonc(n) 

woll(n) well (!tl I Idiot sum(1/disl) X (ugJl) =conc 
CEF-IS 271 132 0.008 0.471 18.4 B.67 
CEF-16-29S 228 0.004 0.273 7.2 1.96 
CEF-1S-3100 243 0.004 0.256 48.6 12.~ 

TOTALS 0.016 1.000 23 
S.F. = 1.25 
I Max. Cone. 29 UQ!1 



NAB CECIL FIELD au 7 MAXIMUM CCNTAMINANT CCNCENTRATIONS 

INSTRUCTIONS: 
I. Input dis1ance wom monitDring well to r8CO'Jo<y well in feet. 
2. Spr_ calculo.tIIO 1/dia1an<:e. 
,. Spr_ caicuIo.tIIO I/d~ divided by 111. sum of .11 l/dio1ancoo. 

T o1aI sIlouid oqUlll.0. 
4. Input conIamlnont ~.atlon found in each well. 
5. Spr_ m~ colUmn 0 _ column F. 
6. Spr_lDtaJo ooiumn G. 
7. Spr .. _ multiplloo IDtIIl by a oatety lactcr at 1.25 
e. ~. r1"lII!llIdmum c:ontamiNwrt ~tion _xpectad at a w_tr'Iwnt unit. 

Use this number fa r~ d8S6gn ~~. 
NOTES: 
I. Usoll1ia method only ff dB'" obIainod d ... ing a pumping tasI at !he r-=-y well 

is unavalab6ll. 
2. Modifyo",,_ffuolng mo:.", I ... than Swell •. 

Location .. NAS Cd FIOkI au 7 Extraction well • 
Cantamlnari- A1UnWlum 

dioIonco 

CEF-16-21S 192 0.005 0.342 l.ao 479.01 
CEF-16-221 1811 0.005 0.349 743 259.63 

TOTALS 0.Q15 1.000 1010 
S.F . .,. 1.25 
I Max. Cone. 1263 ugJ1 I 

Location- NAS Cecil FIOkI au 7 Extrac1ion well 4 
Contaminari- Antimony 

dioIonco 

CEF-16-21S 192 0.005 0.342 2 0.611 
CEF-16-221 188 0.005 0.349 2 0.70 

TOTALS 0.015 1,000 2 
S.F. - 1.25 
I Max. Cone. 3 ugJ1 

Location = NAS Cecil Field au 7 Extrac1ion well 4 
Contaminart= "'''"''''' dislonco 

monitoring tor-=-y I/distl conc(n) 
woll(n) well (tt) I/diol sum(l/dist) X (ulli!! = cone 

CEF IS 17S 213 0.005 0,308 3 0.93 
CEF-16-21S 192 0,005 0.342 3 1.03 
CEF-IS-221 1811 0.005 0.349 37.9 13.24 

TOTALS 0.015 1.000 15 
S.F. = 1,25 
IMax,Cone. 19u9J1 I 

Location= NAB Cecil Reld OU 7 Extraction well 4 
COntaminari .... Barium 

d_ 
monitaing to reet::1YWY I/diot/ eonc(n) 

well!n) woil(ft) I/di$l sum(l/dist) X lugJ1) =cone 
CEF-16-17S 213 0.005 0.308 18,9 5.83 
CEF-16-2IS 192 0,005 0,342 30.3 10.37 
CEF-16-221 188 0.005 0,349 IS.l 5.63 

TOTALS 0.015 1,000 22 
S.F, - 1.25 
I Max. Cone. 27 ugJ1 
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NAS CECIL FIELD OU 7 MAXIMUM CONTAMINANT CCNCENTRATIONS 

lDcetion= NAB Cecil Foeid au 7 Ex1rac1lon woll • 
Contamlnart- BervIIium --monitoring to ret:t:1tlfrf l/diotl conc(n) 

woll!n) weill!!! l/dlot .um!l/dist) X !u1ll1) =conc 
CEF 16 17S 213 O.ooe 0.308 0.31 
C"F-16-21S 192 O.ooe 0.~2 O.~ 
C .'-16-221 188 O.ooe 0.349 0.35 

TOTALS 0.015 1.000 1 
S.F. - 1.25 
I Max. Cone. 1 UQ!1 I 

Location= NAB Cecil Field OU 7 Ex1rac1ion woll • 
ConiI!IIminar1:- Cadmium --
CEF-16-21S 192 O.ooe 0.~2 O.~ 
CEF-16-221 188 O.ooe O.~g 0.35 

TOTALS 0,015 1.000 1 
S.F. ,. 1.25 
I Max. Cone. 1 UQ!1 I 

Loc:atJon- NAB Cecil Foeid au 7 Ex1rac1ion woll • 
Contaminari=- Calcium 

d_ 
monitaing to recowry l/diotl conc(n) 

woll!n) well !!!l l/dlot sum(1/dist~ X (u1ll1) -cone 
CEF 16-17S 213 0.005 0.308 .270 1316.94 
CEF-16-21S 192 0.005 0.~2 .780 1635.018 
CEF-16-221 188 0.005 0.~9 686 239.71 

TOTALS 0,015 1.000 3192 
S.F. - 1.25 
I Max. Cone. 3990 u9l1 

Location= NAB Ceci Field au 7 Ex1racticn well 4 
Cantaminart= Ctvomium 

d_ 
monitoring to reco\l.-y l/diotl cone(n) 

weU{n} woll !!!l l/dist sum(1/dist~ X (u9l1) = cone 
CEF 16-17S 213 0.005 0.308 2 0.62 
CEF-16-21S 192 0.005 0.~2 2 0.68 
CEF-16-221 188 0.005 0.~9 2 .• 0.&1 

TOTALS 0,015 1.000 2 
S.F. ,. 1.25 
I Max. Cone. 3 u9l1 

Location= NAB Cecil Foeid au 7 Ex1racticn well 4 
Contaminari= Cobalt 

d_ 
monitoring tor-V l/dist! conc(n) 

woll!n) well !!!l l/dist sum(1/dist} X (ugfl) =conc 
CEF 16 17S 213 0.005 0.308 2 0.62 
CEF-16-21S 192 0.005 0.342 2 0.68 
CEF-16-221 188 0.005 0.349 5.5 1.92 

TOTALS 0.015 1.000 3 
S.F. = 1.25 
I Max. Cone. 4 u!li! 



NAS CECIL FIELD au 7 MAXIMUM CCNTAMINANT CCNCENTRATlONS 

Location~ NAS Cecii Field au 7 Extraction woil • 

Con1aminart- Coppor --monitoring to'oeowry 1/dk11 conc(n) 

woll!n) woil t!!l 1/dist sumNdis!l X (~ =conc 

CEF 16 175 213 0.005 0.308 2 0.62 

CEF-16-21S 192 0.005 0.342 2.1 0.72 

CEF-16-221 1118 0.005 0.349 2 0.70 

TOT ... LS 0.015 \.000 2 
S,F. - 1.25 
I Max. Cone:. 3 ug!l I 

Location= NAS Cecil FIoId OU 7 Extraction woil 4 

Contaminart". 9'anicIe 
distance 

monitoring to 'oeowry 1/dla!l conc(n) 

woil!n) woil (ft) 1/- sum!1/d~ X (ual1) =conc; 

CEF 16 17S 213 0.005 0.308 10 3.011 

CEF-16-21S 192 0.005 0.:142 10 3.42 

CEF-16-221 lea 0.005 0.349 10 3.49 

TOT ... LS 0.015 1.000 10 
S.F ..... 1.25 
I Max. Cone. 13UW1 

Location= NAS Cecil F",1d OU 7 Extraction woil 4 

Contaminart=- ron 
distance 

CEF-16-21S 192 0.005 0.342 281 96.14 

CEF-16-221 188 0.005 0.349 1160 405.34 

TOTALS 0.015 1.000 831 
S.F. ~ 1.25 
I Max. Cone. 1039 ug!l 

Location= NAS Coc~ F..Id OU 7 ExtraClion woil 4 

Contllmlnant= Lead 
distance 

monitoring tor~ l/distl conc(n) 

weil~n) woll (ft) l/dis! sum~1/dist} X (uall) = cone 

CEF 16 175 213 0.005 0.308 0.31 

CEF-16-21S 192 0.005 0.342 0.34 

CEF-16-221 188 0.005 0.349 0.35 

TOTALS 0.015 1.000 1 
S.F ... 1.25 
I Max. Cone. 1 Ua/1 I 

Location= NAS Cecil Fooid OU 7 Extraction woil • 

Conlz!minart .. Mag.-ium 
d_ 

monitoring to'oeowry l/dla!l conc(n) 

woil!n) woil !!1l l/dis! sum!l/disl) X (ual1) =cone 

CEF 16 17S 213 0.005 0.308 584 180.12 

CEF-16-21S 192 0.005 0.342 381 130.36 

CEF-16-221 188 0.006 0.349 573 200.22 

TOTALS 0.015 1000 511 
S.F. = 1.25 
iMax.Conc. 638 u9li 



NAS CECIL FIELD OU 7 MAXIMUM CONTAMINANT CONCENTRATIONS 

Location- w.s Cecil Field au 7 Ex1raction woil 4 
ContamiMri-~ 

dimnce 
monlta'ing tor~ l/dlotl conc(n) 

wollIn) wolf (!!l l/dist .um{l/dis1l X (u!li!l ~cone 

CEF 16 175 213 0.1lOe 0._ 10 3.011 
CEF-16-215 192 O.OOIS 0.342 5.4 1.85 
CEF-16-221 188 0.1lOe 0.349 5.1 1.78 

TOTALS 0.015 1.000 7 
S.F. ,. 1.25 
I Max. Cone. BU!!/! 

lDcaaon= w.s Cecil F1ekt OU 7 Ex1raction woll 4 
Contamil"lal"t- M«~ 

dimnce 
monitCfing tor~ l/dlotl conc(n) 

wolf!n) -!!Il 1/d"1Ot • umll/diat) X (ulll!} -cone 
CEF 16 175 213 O.OOIS 0.3OB 0.2 0.011 
CEF-16-21S 192 O.OOIS 0.342 0.2 0.07 
CEF-16-221 188 0.1lOe 0.349 0.2 0.07 

TOTALS 0.015 1.000 0 
S.F. ,., 1.25 
IMax.Ccnc. o ugJ1 I 

Location .. w.s Cecil Field OU 7 Ex1raction weil 4 
Contaminari- Nid<oI 

diolance 
monncring tor~ l/dlotl conc(n) 

woll!n) wolf (!!l 1/diat ,um(l/dl") X (ulllll -cone 
CEF 16-175 213 0.005 0.3OB 0 0.00 
CEF-1S-21S 192 O.OOIS 0.342 a 0.00 
CEF-1S-221 188 O.OOIS 0.349 12.5 4.37 

TOTALS 0.015 1.000 4 
S.F. ,. 1.25 
I Max.Ccne. 5U!!/! 

Location"" w.s Cecil Field OU 7 Ex1raction woll 4 
Contaminari- Poiasaium 

diatonce 
monitoring to rllCOvwy I/diatl conc(n) 

wollin) wolfl~ I/diat , umll/dist) X IU!li!l =conc 
CEF IS-17S 213 0.005 0.3011 125 38.55 
CEF-IS-2IS 192 0.005 0.342 274 93.75 
CEF-IS-221 HIli 0.005 0.349 177 61.85 

TOTALS 0.Q15 1.000 194 
S.F . .,.. 1.25 
I Max.Ccne. 243 ugJI 

Location,. w.s CocII Field OU 7 Ex1raction woll 4 
Contaminart- SeIonium 

diatonce 
tor~ 

CEF-IS-21S 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 
5.F. - 1.25 
!Max. Conc. 5 ugJI 



NAS CECIL FIELD OU 7 MAXIMUM COIiTAMINANT CONCENTRATIONS 

l..ocation::a NAS Cecil Field OU 7 Extraction woll 4 
Con1aminari:= Si,-

diotonc:e 
monitoring 10'..",..., 1/dlati cone(n) 

woll(nl will (It) I/dls! sum!1/distl X (uQl1l =conc 
CEF 16 17S 213 0.005 0,308 0.31 
CEF-16-21S 192 0.005 0.342 0.34 
CEF-16-221 lea 0,005 0.349 0.35 

TOTALS 0.015 1.000 1 
S,F • .,. 1.25 
IMax.conc. 1 US!I1 

Location = NAS Cecil Field OU 7 Extraction woll 4 
Contaminari- SodIum 

~ 
monitoring 10,..",..., I/dictl cone(n) 

woll(nl well !!!l l/dls! sum!l/distl X (uSill =conc 
CEF 16-17S 213 0.005 0.308 3000 925.25 
CEF-16-21S 192 0.005 0.342 2600 889.59 
CEF-16-221 11'11 0.005 0,349 49110 1740.17 

TOTALS 0.015 1.000 3555 
S.F. - 1,25 
I Max. C<>nc. 4444 US!I1 

Location""' NAS Cecil Field OU 7 Extraction woll 4 
Contaminari:- Thallium 

diotonc:e 
monitoring 10 r..",..., l/dloll cone(n) 

woll(nl wlll(!!) I/dls! sum(1/dist} X (ulli!J =conc 
CEF 16 17S 213 0.005 0,308 6 1,85 
CEF-16-21S 192 0.005 0.342 6 2.05 
CEF-16-221 lea 0,005 0.34~ 6 2.10 

TOTALS 0.015 1.000 6 
S.F ... 1.25 
I Max. C<>nc. 8 US!I1 

Location= NAS Cecil Field OU 7 Extraction woll 4 
Contaminant=- Vanaaum 

distancoo 
monrtaing tcrecavery l/dis1/ cone(n) 

woll(nl woll (ltl l/disl sum(l/disll X (uSill =conc 
CEF 16 17S 213 0,005 0.308 2.5 0.77 
CEF-16-2IS 192 0,005 0.342 4,1 1.40 
CEF-16-221 lea 0.005 0,349 3.3 1.15 

TOTALS 0,015 1.000 3 
S,F. = 1.25 
I Max. C<>nc, 4 US!I1 

Locatlon= NAS Cacll Field OU 7 Extraction woll 4 
Contaminari::o: Zinc 

d_ 
monitoring lo'OCOVWY l/dloll cone(n) 

woll(nl well (ltl lIdls! ,um!l/distl X (uQl1l =cor"'IC: 

CEF 16 17S 213 OOOS 0.308 12.1 3.73 
CEF-16-21S 192 0.005 0.342 17.7 6,06 
CEF-16-221 lea O.OOS 0,349 13.9 4,86 

TOTALS 0.Q15 1,000 15 
S,F, = 1,25 
I Max. C<>nc. 18~ 



NAS CECIL FIELD au 7 MAXIMUM CCNTAMINANT CCNCENTRATIONS 

INSTRUCTIONS: 
1 , Input dlslonc:e from moniIcring woOl to rOCO\lory woOl in feet 
2, Spr_c:aJQ ..... l/diatonee. 
3, Spr __ 1M l/d_ dMded by the sum of oJll/dlstanc.. 

T otoA IhouId oquoJ 1.0. 
4, Input oontuninooI1t ... _tion faund in _ wo4I. 
5. Spr_ rnuIIi!>Iea column 0 _ coiumn F. 
6. Spr ___ G. 

7. Spr ... _ rnulIipieo -. by a _fwty _ of 1 ,25 
8. RMutt ia muimum CCII'ItIImirwrt concenn:tion expected at a 1r_trn.nf: unit. 

Usa lhia ""mbw fa' romidioJ design pu-_. 
NOTES: 
1. Usa lhia method orit H data obtained during. pumping _ of the rOCOllor'f wo4I 

is una"''''. 
2. Modify Ipr_ K..-Ir1v me,.. a .... lhan 5 woIIo. 

Location- NAIl Cecil FIokI OU 7 Ex1ractian woII3 
Contaminant- AI ........... --moniIcring torocovwy l/dIIIAI conc(n) 

w"'lnj -!!!l l/diol .umll/dlalj X 1uw1l ~ccnc 

CEF 16-7S 51 0.020 0.155 lea 29.16 
CEF-16-1OS 45 0.022 0.176 ~ 8-48,05 
CEF-16-121 15 0.067 0.527 1170 617.01 
CEF-16-13S 255 0.004 0.031 1160 35.98 
CEF-16-15S 165 0.00II 0._ 112 5.37 
CEF-16-19S 128 0.00II 0.063 689 43.26 

TOTALS 0.126 1.000 1579,84 
S,F. - 1.25 
I Max. Cone. 1975 ugjl 

l.oc:ation- NAIl Cecil FIokI au 7 Ex1raction woOl 3 
Contaminant- AntImony --moniIcring torocovwy 1/a.!J conc(n) 

wellinj wol !!!l 1/'" .um!l/dlal) X (u!l1!l =conc 
CEF 16-76 51 0.020 0.155 2 0.31 
CEF-16-1OS 45 0.022 0.176 2 0.35 
CEF-16-121 15 0.067 0.527 2 1.05 
CEF-16-13S 255 0.004 0.031 2 0.06 
CEF-16-15S 165 0.00II 0._ 2 0.10 
CEF-16-19S 126 0.008 0.063 2 0.13 

TOTALS 0.126 1.000 2.00 
S.F. = 1,25 
IMax.Conc. 3 ugjl 

Location = NAIl Cecil Field OU 7 Ex1r.c'on woW 3 
Coniaminari- Ar-*: d_ 

monitoring torocovwy l/dlati conc(n) 
wollinj -(!!l l/dlal sumll/diotj X (ulll!! =conc 

CEF 16 7S 51 0.020 0.155 3 0.47 
CEF-16-1OS 45 0.022 0,176 3 0.53 
CEF-16-121 15 0,067 0,527 56,2 29.54 
CEF-16-13S 255 0.004 0.031 3 0,09 
CEF-16-15S 165 0.006 0,048 3 0.14 
CEF-16-19S 126 0,00II 0,063 3 0.19 

TOTALS 0.126 1,000 31.06 
S.F. - 1,25 
I Max. Cone. 39 '!!Ii' 
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NAS CECIL FIELD OU 7 MAXIMUM CCm-AMINANT CCNCENTRATIONS 

Location- NAS Cd Foeid au 7 Extraction woll 3 
Contaminert= Bar.." -
CEF-16-1OS 45 0.1)22 0.176 23.\1 •. 20 
CEF-16-121 15 0.067 0.527 20.2 10.65 
CEF-16-13S 255 O.~ 0.031 24.7 0.77 
CEF-16-1SS 165 0.006 0.048 8.5 0.41 
CEF-16-19S 126 0.008 0.063 29.5 1.85 

TOTALS 0.126 1.000 19.59 
S.F. - 1.25 
1 Max. Cone. 24 uq!1 1 

Location- NAS Cd FIOid OU 7 Extractlon well 3 
ContBminen:- ~Wum 

dAnce 
monitoring to 'oor:NWY l/dlatl canc(n) 

woll!n) well !!!l l/dlot sum!l/dist) X !ulli'! ~ccnc 

CEF 16 7S 51 0.020 O.ISS 1 0.16 
CEF-16-1OS 45 0.022 0.176 1 0.18 
CEF-16-121 15 0.067 0.527 1 0.53 
CEF-16-13S 255 O.~ 0.031 1 0.03 
CEF-16-1SS 155 0.006 0.048 1 0.06 
CEF-16-19S 126 0.008 0.063 1 0.06 

TOTALS 0.126 1.000 1.00 
S.F. - 1.25 
1 Max. Cone. 1 uq!1 1 

l.oc;a1lon- NAS Cd Fleid au 7 Extraction woll 3 
Contaminart ... Cadmium -monitoring to,oor:NWY l/distl conc(n) 

woil!n) well !!!l 1/dlot sum!l/dla1) X (uQ/1) ~conc 

CEF 16 7S 51 0.020 0.155 1 0.16 
CEF-16-1OS 45 0.022 0.176 2.4 0.42 
CEF-16-121 15 0.067 0.527 1 0.53 
CEF-16-13S 255 O.~ 0.031 1 0.03 
CEF-16-1SS 165 0.006 0.048 1 0.05 
CEF-16-19S 126 0.008 0.063 1 0.06 

TOTALS 0.126 1.000 1.25 
S.F. ,. 1.25 
1 Max. Cone:. 2 ug(! 1 

L.ocation:o: NAS Cecil FIOid OU 7 Extraction well 3 
Con1aminart= CaJclum 

dlotonce 
monitoring lo'rteoverY l/diot/ conc(n) 

well!n) well (It) 1/dlot sum!1/dia1j X !uQ/1) ~conc 

CEF 16 7S 51 0.020 0.155 16600 257 •. 77 
CEF-16-1OS 45 0.022 0.176 31!OO 55!1O.04 
CEF-16-121 15 0.067 0.527 1330 701.39 
CEF-16-13S 2515 O.~ 0.031 1390 43.12 
CEF-16-1SS 165 0.006 0._ 27000 1294.43 
CEF-16-19S 126 0.008 0.063 161!O 105.47 

TOTALS 0.126 1.000 10309.22 
S.F. := 1.25 
1 Max. Cone. 12887ug(/ I 



NAS CECIL FIELD au 7 MAXIMUM CCNTAMINANT CCNCENTRATIONS 

Location- NAB Cd Foeid au 7 Extrac1ion woll 3 
Contamine.ri- CIT""""" 

dioWIc:8 
monita'ing tor~ l/diotl conc(n) 

wo4l(n) -!!!! l/diol sum(l/disl) X (u!ll!) ~conc 

CEF 16 7S 51 0.020 0.155 7.9 1.23 
CEF-16-1OS 45 0.022 0.176 ~.3 0.78 
CEF-16-121 15 0.067 0.527 2 1.05 
CEF-16-13S 255 0._ 0.031 2 0.08 
CEF-16-155 1611 0.00II 0.045 2 0.10 
CEF-16-19S 128 O.COI! 0.063 2 0.13 

TOTALS 0.128 1.000 3.32 
S.F .• 1.25 
iMax. Cone. ~ uqt1 i 

Location,. NAB Cecil Floid au 7 Extraction woll 3 
Con1aminart- Cobalt 

dAnce 
tor~ 

CEF-16-1OS 45 0.022 0.176 2.3 MO 
CEF-16-121 15 0.067 0.527 5.9 3.11 
CEF-16-13S 255 0._ 0.031 2 O.OS 
CEF-16-155 165 0.008 0.045 2 0.10 
CEF-16-19S 125 O.COI! 0.063 2 0.13 

TOTALS 0.126 1.000 ~.11 

S.F. - 1.25 
i Max. Cone. 5 uqt1 i 

Location,. NAB Cd Floid au 7 Extrac1ion woll 3 
Conaminui:- c:.,. 

monitoring tor~ l/diotl conc(n) 
weII(n) wei !!!! 1/_ sum(l/dist) X (uaM zcanc 

CEF-16 75 51 0.020 0.155 2.8 o.~ 
CEF-16-1OS 45 0.022 0.176 ~.8 O.~ 
CEF-16-121 15 0.087 0.527 5 2.M 
CEF-16-13S 255 0._ 0.031 2 0.08 
CEF-16-155 165 0.008 0.048 2.1 0.10 
CEF-16-19S 125 O.COI! 0.063 2 0.13 

TOTALS 0.126 1.000 4.17 
S,F. '"'"' 1.25 
i Max. Conc. 5 ug/I i 

Location- NAB Cd Fiold au 7 Extraction woll 3 
Con1amInari:- Cyanide 

diAlnce 
monitoring to rw:t:NWfY 1!dIatI conc(n) 

woll(n) woll (!tl l/diol sum(l/dist) X (uQ/1) ~oonc 

CEF 16 75 51 0.020 0.155 10 1.55 
CEF-16-1OS 45 0.022 0.176 10 1.78 
CEF-16-121 15 0.067 0.527 10 5.27 
CEF-16-13S 255 0._ 0.031 10 0.31 
CEF-16-15S 165 0.00II 0.045 10 0.45 
CEF-16-19S 128 O.COI! 0.063 10 0.83 

TOTALS 0.126 1.000 10.00 
S.F. :: 1.25 
i Max. Conc. 13uqt1 I 



NAS CECIL FIELD OU 7 MAXIMUM CONTAMINANT CCNCENTRATIONS 

Location = NASCacii FIOId OU 7 Ex1ractionwoU3 
Contaminant"" ron 

dAnce 
monrtcring tor-=-y l/diol/ conc(n) 

well!n) woil (!g l/diot .um!l/dioi) X !ua/ll ~cone 

CEF-16-7S 51 0.020 0.155 ~20 65.1~ 
CEF-16-10S 45 0.022 0.176 907 159.44 
CEF-16-121 15 0.067 0.527 5960 3143.08 
CEF-16-13S 255 0.004 0.031 868 26.93 
CEF-16-15S 165 0.006 0.048 ~78 22.82 
CEF-16-19S 128 0.00II 0.063 2&lO 156.96 

TOTALS 0.126 1.000 367~.36 
S.F . ., 1.25 
I Max. Cone. 4<168!!Q{1 I 

Location- NAS Cecil FIOId au 7 Ex1roc1ion well 3 
Coniamlnari- lMd -.,. 

CEF-16-1OS 45 0.022 0.176 0.18 
CEF-16-121 15 0.067 0.527 0.53 
CEF-16-13S 255 0.004 0.031 0.03 
CEF-16-15S 165 0.006 0.048 0.05 
CEF-16-19S 128 0.008 0.063 0.06 

TOTALS 0.125 1.000 1.00 
S.F. = 1.25 
IMax.Conc. 1 !!Q{1 I 

Location- NAS Cecil FIOId au 7 Ex1roc1ion won 3 
Con1amiMri- MoQneoium 

d--..:. 
rnonita'il"9 tor-=-y l/dlatl c:onc(n) 

woll!") woil (!g l/diot sum!1/dioi) x !ua/ll = cone 
CEF 15 7S 51 0.020 0.155 1920 297.80 
CEF-16-1OS 45 0.022 0.176 2730 479.90 
CEF-16-121 15 0.067 0.527 638 440.87 
CEF-16-13S 255 0.004 0.031 2230 69.18 
CEF-16-15S 165 0.006 0.Q.48 1260 60.41 
CEF-16-19S 128 0.008 0.063 1530 96.06 

TOTALS 0.125 1.000 1444.22 
S.F. = 1.25 
I Max. Cone. 1805 ug/l I 

Location- NAS Oed Field au 7 Extraction well 3 
Contaminari'"" MonQan-

diotonce 
monitoring Ior-=-y l/dlatl conc(n) 

well!") woil (ttl l/diot sum!1/dist) X !ua/ll -cone 
CEF-16-7S 51 0.020 0.155 0 0.00 
CEF-16-1OS 45 0.022 0.175 52.9 9.30 
CEF-16-121 15 0.067 0.527 10.~ 5.~ 
CEF-15-13S 255 0.004 0.031 4.7 0.15 
CEF-16-15S 165 0.006 0.Q.48 23.9 1.15 
CEF-16-19S 128 0.00II 0.063 5.5 0.35 

TOTALS 0.125 1.000 16.~2 

S.F. - 1.25 
IMax.Cone. 21 ug/l I 



NAS CECIL FIELD OU 7 MAXIMUM CONTAMINANT CONCENmATlONS 

Location= NAS Cecil F.-Id au 7 Extraction well 3 
Con1aminart- ~~ 

diotonce 
monitcring toroer:NO<Y l/dlo1l conc(n) 

woH!n) w~ (!!l l/dist .um!l/dist) X (u!li!l =cone 
CEF IS 7S 51 0"l20 0.155 0.2 0.03 
CEF-1S-1OS 45 0.022 0.176 0.2 0.04 
CEF-1S-121 15 0.067 0.527 0.2 0.11 
CEF-1S-I3S 255 0.004 0.031 0.2 0.01 
CEF-IS-ISS 165 0.006 0.046 0.2 0.01 
CEF-IS-I9S 126 0.008 0.063 0.2 0.01 

TOTAlS 0.126 1.000 0.20 
S.F. - 1.25 
IMax.Conc. a ugJI I 

L.oeation .. NAS Cecil FIeld au 7 Extraction woll 3 
Contaminart- Nick. 

d-':' 
monitoring toroer:NO<Y l/dJat1 cone(n) 

well(n) w~ (!!l I/dial sum(1/dist) X (u!Ii!l ~cone 

CEF-1S-7S 51 0.020 0.155 a 0.00 
CEF-IS-IOS 45 0.022 0.178 0 0.00 
CEF-IS-121 15 0.067 0.527 0 0.00 
CEF-IS-I3S 255 0.004 0.031 0 0.00 
CEF-IS-ISS 165 0.006 0.048 0 0.00 
CEF-IS-I9S 126 0.008 0.063 a 0.00 

TOT ... LS 0.126 1.000 0.00 
S.F. - 1.25 
I Max. Cone. o U9/I I 

Location .. NAS Cecil F.-Id OU 7 Extraction woll3 
Contaminant- Poauium 

d-':' 
monitoring toroer:NO<Y l/dlaV conc(n) 

woll(n) _00 I/dist .um!1/dl~ X (!!lIlY =cone 
CEF IS 7S 51 0.020 0.155 632 98.03 
CEF-IS-IOS 45 0.022 0.176 4210 740.06 
CEF-1S-121 15 0.067 0.527 325 171.39 
CEF-16-13S 255 0.004 0.031 375 11.66 
CEF-16-15S 165 0.006 0.048 292 14.00 
CEF-16-19S 125 0.008 0.063 1650 103.59 

TOT ... LS 0.12S 1.000 1136.74 
S.F. - 1.25 
I Max. Cone. 1423 ug!I 

Location- NAS CecIl F,.1d OU 7 Extraction woil 3 
Contamlnari= Selenium 

dioionce 
monitoring toroer:NO<Y I/ditJI/ conc(n) 

well(n) woll(1I) l/dlst sum!l/dist) X (ua/ll =cone 
CEF 16 7S 51 0.020 0.155 4 0.62 
CEF-16-IOS 45 0.022 0.176 4 0.70 
CEF-16-121 15 0.067 0.527 4 2.11 
CEF-16-13S 255 0.004 0.031 4.2 0.13 
CEF-16-ISS 165 0.006 0.046 4 0.19 
CEF-IS-19S 126 0.008 0.063 • 0.25 

TOTALS 0.126 1.000 4.01 
S.F ... 1.25 
I Max. Cone. 5 uM 



NAS CECIL FIELD au 7 MAXIMUM CCNTAMINANT CCNCENTRATIONS 

Location- NAS Cecil Field au 7 Exlraction well 3 
Contamlnari .. Si"--
CEF-16-1OS ~ 0.022 0.176 O.IS 
CEF-16-121 15 0.067 0.527 0.53 
CEF-1S-I3S 255 O.COoI 0.031 0.03 
CEF-16-158 165 0.006 O.CoCa 0.0:; 
CEF-16-19S 128 0.008 0.063 0.06 

TOTALS 0.126 1.000 1.00 
S.F. - 1.25 
iMax. Cone. 1 UQ/1 I 

Location- NAS Cecil Field au 7 Exlraction woll 3 
Contaminari- Sodium 

d-..:. 
monitaing tc'eeovwy 1/~ conc(n) 

woll(n! woll !!1l 1 Idiot sum(lldist! X (!!Sill ~conc 

CEF-16 7S 51 0.Q20 0.155 7290 1130.73 
CEF-16-10S ~ 0.022 0.176 30800 5<41 •. 25 
CEF-16-121 15 0.067 0.527 6100 3216.91 
CEF-16-13S 255 O.COoI 0.031 2~ 91.20 
CEF-16-158 165 0.006 O.CoCa 3500 167.80 
CEF-16-19S 128 0.006 0.063 3510 220.36 

TOTALS 0.126 1.000 102.1.24 
S.F .... 1.25 
iMax. Cone. 12802ugjl I 

Locatlon- NAS Cecil FIeld au 7 Exlractlon well 3 
Contaminart- 1l'alIIum -monitoring tcreeovwy lldlo1i conc(n) 

well(n) well (!!l 11_ 5um~1/distl X (u!lill ~conc 

CEF 16 7S 51 0.020 0.155 6 0.93 
CEF-16-10S ~ 0.022 0.176 6 1.05 
CEF-16-121 15 0.067 0.527 6 3.16 
CEF-16-13S 255 O.COoI 0.031 6 0.19 
CEF-16-1SS 165 0.006 0.048 6 0.29 
CEF-16-19S 126 0.008 0.063 6 0.38 

TOTALS 0.126 1.000 6.00 
S.F ... 1.25 
iMax.Cone. S ugjl 

Location- NAS Cecil Field au 7 Exlraction well 3 
Coniam1nart- Vanadium 

d_ 
monitaing 10 reeovwy lld1at1 conc(n) 

well(n) woll (tt) 1 Idiot sum(lldist! X (u!lill ~conc 

CEF 16 7S 51 0.020 0.155 1.4 0.22 
CEF-16-1OS ~ 0.022 0.176 11.7 2.06 
CEF-16-121 15 0.067 0.527 1.1 0.511 
CEF-16-13S 255 O.COoI 0.031 2.6 0.08 
CEF-16-15S 155 0.006 0._ 2.7 0.13 
CEF-16-19S 126 0.008 0.063 1.6 0.10 

TOTALS 0.126 1.000 3.16 
S.F. ~ 1.25 
I Max. Cone. 4 '!!Ii! I 



NA6 CECIL FIELD OU 7 MAXIMUM CONTAMINANT CONCENTRATlON6 

l..ocation- NAS c.ciI Foeid OU 7 Extraction well 3 
Contaminari- Zinc 

d_ 
monitoring Ioroc:cv.y l/dJaII conc(n) 

well!n! well !!!l l/diat .um!l/dis1! X (uQ/ll -cone 
CEF 16 76 51 0.020 0.155 24.7 3.83 
CEF-16-106 45 0.022 0.176 <\6' 8.21 
CEF-16-121 15 0.067 0.527 34. 18.25 
CEF-16-13S 255 0.004 0.031 s.a 0.27 
CEF-16-15S 165 0.006 0.048 3 0.14 
CEF-16-19S 128 0.00II 0.063 27.7 1.74 

TOTALS 0.126 1.000 32.44 
S,F. - 125 
!Max. Cone. 41 !!!li! 
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ATTACHMENT C 

ESTIMATED CONCENTRATION OF TCE 
IN EXTRACTED GROUNDWATER 



Average TCE Concentration in Groundwater, Screening Results 

SCREENING SAMPLING CONC.OF AVG. CONC. OF 

BOREHOLE INTERVAL TCE TCE IN BOREHOLE 
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 
GS-16-3 11 - 16 0 

18 - 22 0 
28-32 3 

1 
GS-16-4 11 - 16 15 

18 - 22 0 

28-32 3 

6 
GS-16-6 11 - 16 0 

18 - 22 0 
28-32 0 

0 
GS-16-7 11 - 16 0 

18 - 22 0 
28-32 0 

52 - 56 0 

0 
GS-16-8 11 - 16 24 

18 - 22 96 
28-32 17 

52 - 56 36 

72 -76 74 

49 
GS-16-9 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 TCE IN BOREHOLE 

GS-16-11 11 - 16 0 

18 - 22 0 
28-32 0 

0 
GS-16-12 11 - 16 590000 

18 - 22 110000 I 
28-32 1500000 ! , 

52 - 56 6400 

5516001 
GS-16-14 11 - 16 130 

18 - 22 29 
28-32 2800 

i 986 

I 
GS-16-15 11 - 16 0 

I 
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 0 

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 Groundwater, 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 0 
0 

GS-16-26 11 - 16 0 

18 - 22 190 

28-32 17 
52 - 56 0 

52 
GS-16-28 11 - 16 2 

18 - 22 0 
28-32 1400 

52 - 56 36 

360 
GS-16-31 11 - 16 84 

18 - 22 190 

137 
GS-16-32 11 - 16 0 

18 - 22 0 

0 
GS-16-33 11 - 16 27 

18 - 22 0 

14 
GS-16-34 11 - 16 640 

18 - 22 0 

320 
GS-16-36 11 - 16 a 

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 

32S 470 

330 a 
35S a 
361 a 
370 a 
271 12 

29S a 
3100 a 
7S 500 

10S 630 

121 a 
13S a 
15S a 
19S a 
17S a 
21S a I 

221 15 

96 

AVERAGES 21804 19893 

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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Table E-1 
Cost Summary Table 

Alternative M M-1 : No Action 

DIRECT COST 

Groundwater Monitoring Well Installation (2) $3,000 

Groundwater Use Restrictions $10,000 

Tota~ 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 Rve-year Groundwater Monitoring (annualized) $12,600 

Present Worth of O&M (over 3O-year period) $503,000 

To1al Cost $524,000 
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Table E-2 
Cost Summary Table 

Alternative MM-2: Enhanced Bioremediation 

DIRECT COST 

Site Preparation $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 Monitoring Well Installation (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%) $65,000 

Direct Cost Contingency (20%) $131,000 

Total Indirect Cost $320,000 

OPERATION AND MAINTENANCE COST (Annual) 

Administrative O&M (3Q..year period) 

Annual Groundwater Monitoring $24,000 

Biodegradation Monitoring $6,000 

Five·year Reviews and Fiye~year Groundwater Monitoring (annualized) $12,600 

Pt .... nt WOrth - Admin. O&M (over 3O'y •• r period) . $586,000 

Treatment System O&M (12-year period) 

System Maintenance $27,000 

Utilities $56,000 

Pr,seot Worth - Treatment System O&M (over 12-year period) $696,000 

Tetal Cost $2s256JXJO 
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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 lOX) System $150,000 

Inclined-plate Clarifier $165,000 

Miscellaneous Piping and Equipment $50,000 

Uquid-phase GAC (including regeneration) $381,800 

Groundwater Monitoring Well Installation (2) $3,000 

Groundwater Use Restrictions $10,000 

Total Diroct Cost $1,096,000 

INDIRECT COST 

Health and Safety (2%) $22,000 

Administration and Permitting (2%) $22,000 

Engineering and Design (10%) $110,000 

Construction Support Services (10%) $110,000 

Direct Cost Contingency (20%) $219,000 

T olal Indiroct Cost $483,000 

OPERATION AND MAINTENANCE COST (Annual) 

Administrative O&M (30-year period) 

Annual Groundwater Monitoring $24,000 

Rve-year Reviews and Five-year Groundwater Monitoring (annualized) $12,600 

Prssent Worth ~ Administrative O&M (over 3O-yeat period) $503,000 

System O&M (30-year period) 

System Maintenance $190,000 

Utilities $75,000 

PreMot Wbrtll- Syslllm O&M (ovor 3O-yoar period) $3,650,000 

Total Coal $5,732,000 
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Information 
UQUIDPHASE 

p8¢TEcT Line 
Installation lind Start Up Instru<:tions 

13 :6 

A BARNEBEV& e SUTCLIFFE CORP .. 
P.O. Box 2521 
CollHllu9, OH 43216 
F!"imllo: 114·25841!4 
Teiopl1ono: 614-2S6·9!lOl 

Protect II ~8 design~d. for easy installation. Final inst,llation 
reqUires ap~ropriate size piping or flexible hose for connection of 
the PROTECT! to the. process outlet. The follOwing steps a:.:. 
recommendediprior to start up. 

. , 

a. 

b. 

c. 

d. 

e. 

f. 

Posi ti~' n the PRQTECT on a level area close to the source. 'fhe 
area s ould be {lat, accessible, and must be able to support 
the we ght at the ad sorber when it is saturated. 

, . 
Check ~nd make a~re all safety labels are visible. Remove the 
inlet/qutlBt ph,!'] ... 

I • 

Fill the adaorher with water and allow the carbon to soak (if 
possib~e for 24 hours). 

Backflushing the I!yatem 18 reco111lllended at a rate of $-Ul gpm 
for a periOd of. 18-15 minutes. At a minimum, the entrapped 
air poqketa within the carbon bed must be allowed to escape 
througli a p:re9S~rO!! relief valve. 

Pres8utte relief,valves are not provided by the factory, but 
can bQ jfurnished if requested. 

, 

The inlet of th~ PROTBCT should be connected to the' sourc •• 
The ad~orbe, i.,now operational. 

I , 
KABRXIG I • 

Your PROTEC~ II is designed to o~erate up to a maximum 
Refer to T&~le r. for.the corresponding maximum preS8u:.:e 

CONlfECT 
Refer to connection .1288 and looations. 

preasu",e. 
rating. 

OPI!:RA.TI OR C~Hnl':\::l(m' • 
Table I il~u8ti:ate8' the operating conditione for each PROTECT 
model. i. l 

I • 

RECOMMENDEDAR~EMEH! 
i . 

Refer to Dr~wing *24346 for reco~.nded arrangement. 
l 

i 
I 

HJ 'Slo) 3"l.:lIlJlllS '8 ,,3EE3NdIjEl 

T-12f/l9 
G/rc 



TABLE I 

I Model Number· L-170 L·500 L·1000 
Maximum Presa'ure (p9Ig) e a 10 

1!11et Sl*e(FN~ 2" 4" 4' 
: lnle; LOcation bottom bottom bottom 

o~ kit SliejFNpTt 2' 4" 4' 
OU1let Location top top top 

Maxin um Frow 10 25 eo 
MaximumTE mpenl!ure (deg 110 110 110 

L Influ9111 pH 3-11 3-11 3-11 
Sy$tem Pre !;sure Drop (psi) U 2.1 2.5 

L-IIbOQ 

. L I .. dI 4.· 1000 . rw>\dl! ~ 135"0 dlslYJ:e U 300 o~p '''' CDS II 11 J r-

"at IH I 

VLlfo, '"(Ii -1 L-Z:oOO 
, I 

caf;-'" I ,ost, ~ til"": r~c:J cit it 1(000 d,sp<6e -\'I3'Do 

HO 'S,OJ 3~~I,Jlns ~ A383N~~8 

L-1600 
10 
4' 

bottom 
4' 

too 
00 
110 
3-11 
3.3 

'1'--1299 
G/lC 
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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 

Mise Flow Equipment $102,000 

Pipes, Valves, and Mise materials $150,000 

Well Installation (for air sparging and SVE) $30,000 

Vapor Phase Carbon (includes regeneration over treatment duration) $23,000 

Treatability Studies $20,000 

Groundwater Monitoring Well Installation (2) $3,000 

Groundwater Use Restrictions $10,000 

Total Direct Cost $4;J6,QO() 

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 

Dlreet Cost Contingency (20%) $87,000 

Total Indirect Cost $?61,QO() 

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 

Ptl:Mnt Wotth~Admlnistratfve O&M (over 3O-year periOd) $S03,ooo 

Treatment System O&M (12~year period) 

System maintenance $44,000 

Utilities $31,000 

Prosent Worth· System O&M (over 12-year period) $62~,000 

Total Cost $1,797,000 



/ '0 10 

&A 

Evaluation of Air Sparging Effectiveness 

Design values: 
a (sft) 
f 
d 
D (m2/sec) 
L (m) 
S/V 
H (ft) 
v (m/s) 
Q (CFM) 
Vs 
Roi (ft) 
r 
k 
n 

B 

30000 Plume area 
0.80 Fraction of plume within sparging wells' radius of influencE 
0.75 Fraction of a 24-hour day that sparge wells operate 

0.000000001 Diffusion coefficient 
1.0E-03 Diffusive distance around a bubble 

3000 Bubble surface area to volume ratio 
65 Height of sparging zone 

0.25 Rise velocity 01 the bubble 
20 Vapor flow rate 

23418.71927 Volume 01 water in the contaminant plume 
45 Radius 01 inlluence 01 sparging well 

1.0E-03 Average radius of bubbles 
10 Number 01 sparging wells 

0.2 Porosity 

0.0000000575 Coefficient of decay 

Estimation of time required to remediate: 

Governing equations: 

B =/d(D/L) (S/V) (Hjv) (Q/Vs) 

t= In(C(t)/C(O))/-B 

Calculations based on: 

EXISTING 
GWCONC. 
C(O) (mg/I) 

6.3 

DESIRED 
GWCONC. 
C(t) (mg/I) 

0.003 

TIME 
REQUIRED 

(t) (seconds) 
133065765.49428 ,~'·cc_., 

1540.11303 '" ',5 I 4.21949 yeo,"J 

Sellers, Katharine l. and Schreiber, Robert P., 'Air Sparging Model lor Predicting Groundwater Cleanup 
Rate", in Proceedings 01 the 1992 Conlerence on Petroleum Hydrocarbons and Organic Chemicals in 
Ground Water: Prevention, Detection, and Restoration. National Ground Water Association, 
Nov. 4-6, 1992. 
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[3] From: Phil Martin at USEVS03 3/9/95 
To: Shannon Buckley at USEVS06 
Subject: MM-4 COST ITEMS 

1:14PM (2085 bytes: 47 In) 

------------------------------- Message contents ----------------------------
SHANNON, 

HERE IS THE LIST OF ITEMS YOU SENT ME AND THEIR COSTS 

AIR INJECTION 
BLOWER 
GENERATOR 
FLOW METER 
PRESSURE GAUGES 
PRESSURE RELIEF VALVES 
TEMPERATURE GAUGES 
PIPES, VALVES, MISC 

VAPOR EXTRACTION 
BLOWER 
GENERATOR 
FLOW METER 
PRESSURE GAUGE 
PRESSURE RELIEF VALVE 
TEMPERATURE GAUGE 
PIPES, VALVES, MISC 

PLEASE NOTE: 

$10000/EA 
$ 7500/EA\ 
$ 1500/EA" [",,\ 
$ 250/EA > f' 
$ 2000/EA " 

Lt ;. $ 500/EA 
$75000/LS 

$ 7500/EA 
$ 7500/EA 
$ 1500/EA 
$ 250/EA 
$ 2000/EA 
$ 500/EA 

i $75000/LS 
\~ 

, , 

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 

\ " \\l\'; '( 
llv' 

r ( I [ , ' 



Burnvbey " Sutcliffe Corp. 
Teohnioal Department 
Vapor Phase Adsorption Model 
Activated ca~bon con.umptlon Calculation 

. . 'llVat"", """OOriilHfon • 
ay.,.m Temp01'atyt. (oF) 
Flow liate (61m) : 
Sy.lem Pr .... ure (mmH\I) 
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; 

IL 

. 

FRE:JN 13 
TelrlhvdrofUtan 

n 
20 
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24 

Rav ~ (2-94) 
Oe1M.~r.95 

Inlst 
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TABLE I 

I Mod$1 Numl)er L-170 L-500 
Maximum Pre.,'ure (psla) B 8 

I let SiZe (FNP"O 2" 4" 
; Inlet Location bottom bottom 

OUtI~t SI~e(FNPn 2" 4' 
Olrtle1loeatlon top top 

Maxin um Flow (gpm) 10 2~ 

MaximumTE mperQture . {dea 110 110 
I Influent pH 3-11 3-11 

Sy$tem Pre,sl.Ire [)rop (lOsl) LIS 2.1 

L-I hOQ 

L·1000 
10 
4" 

bottom 
4' 

top 
~o 

110 
3-11 

2.5 

L-l600 
10 
4" 

bottom 
4" 

top 
00 

110 
3-11 
3.3 

, / 

'1'-1219 
(Ute 



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 for Injection Well Water and Piping to Treatment Facility $76,000 

Mise pumping materials $78,000 

Air Stripper and Vapor Phase Carbon Unit (includes regeneration or replacement $41,000 
over treatment duration) 

pH Adjustment $12,000 

Groundwater Monitoring Well Installation (2) $3,000 

Groundwater Use Restrictions $10,000 

Tatar 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 (1S%) $62,000 

Diroct Cost Contingency (20%) $83,000 

Total Indirect Cos! $249,000 

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 

prosent Wortl' - Admlni.trative O&M (ovor 3O-year periOQ) $503,000 

Treatment System O&M (JO-.year period) 

System maintenance $134,000 

Utilities $48,000 

prosont Wort~ - System O&M (over 3Q-year period) $2,505,000 

Total COsta $3,672,000 
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~AR- ~-85 rHU 15:56 DELTA I):WNG TOWERS, iNC FAX NO, 201 227 !J4S8 p, J 1 

QUOTATION NO: ___ _ 

Delta Cooling Towers, Inc. 

CUSTOMER; ABE ENVIRONMENTAL SERVICES DATE: 3/9195 , 
ARLINGTON VIRGINIA 

PROJECT: 

ATTN: LESLIE PANEK 
REF. NO,; 

PHONE NO.;_ (703) 769 8134 SITE LOCATION: 

FAX NO,: (703) 769 8182 
REMARKS: 

DESIGN CONDITIONS 

Water Flow: Normal 30 gpro., M.u,/Pesign 30 gpro. 
Influent Temp.: Min. 55 'F., Max. ___ oF. 
Destination of treated water: 0 Drinkmg [) Other _______ _ 
Operation is: t:.4 Conunuous, year round 0 Otller ______ _ 
Minimum ambient winter temperature is 'P. 
Water discharge from system: ii) Gravity flow. 0 To transfer pump suction. 
Mode of Tfea~l\ent: kJ once-through D <liserele batch circulalion 

~ Olher ___________________________________________ _ 

M,<\,JOR CONTAMINANTS AND REMOVAL REQUIREMENTS; 

1.0. 
C •• l1Ikal cone, Unit 

1. TeE Zl,UUU ppD 
2. 
3. 
4. 
S. 
6. 
7. 

TOTAL 

Other performance or operational requirements, if any; 

SELECTION 

Model AS • .l.....5 -1 9 O,R.'oun'erflow 'ype.:&I Forced Draft 0 loduced Dl'Olfl 
hIl motOi': 1. 5 HP, ~ TEFC 230 ur 460/3/60 D Otllel' 
Number of Strlppe,,' .one ,in D Series 0 Parallel 

,,In. 
COrte. 
~vv 

The proposed Stripper> are Iiii Delm Stalldru'd Deslgn U Cli,tom Engineered 

©t987 Delta Cooling; Tow.fI. 11('. 
All RJ,jh", R ... nd 

"I, 
Unit Remow) 

ppb 

.·10/ 



~AR- ~-95 THU 15:57 D~LTA 'jOOLH1G TOWERS, ;~!C FAX NO, 201 227 0458 p, 02 •• ---- _____ 1111"'"""''" 

QUOTATION NO: __ _ 

Delta Cooling Towers, Inc. 

STA~DARD DESIGN FEATUI:tES 

Delta Vanguard· Au Strippero are provided with an FRP Column, an integral treated water collection Sllrnp including acc.ss 
""U impc"tilln pllrt.:{JIlXx~x~:iI'::lt1!~~~kR'lfi~~)\tW~t'lfolB'lHI!~~\lmn .• PVC water distri
hutinn ,IYM:m. ~nrl rnljnirtrl r,ntlllr."tionR ~Ilrl fir,l,ine~, TYllr. ,~H miM r.limil\~li'IT, FAn WiTh rTInlnr ATI:l rlrivr.l, ~nrl TYllr.11l4 Sil 
fastenel~ .nd 11a1'dw",., 

CUSTOM DESIGN FEATURES 

Della Custom Air Slrippen are pro"ided as described above except: 
RANDOM PACKING USED TO REDUCE AIR FLOW - 160 SCiM 

SCOPE OF SUPPLY 

Including optional items and accellsories, 

Not 

Item Curnponent Description Inel'd Qty. Incl'd Remarks 

1. VANGt:ARD' AIR STRIPPER WITH FAN, MOTOR 
ANDDRlVE. :fl _1_ U 

A. Guy,,;,. Package 0 iKl 
Available in galvanized or stainless steel. 

B. F"". Standing O.,ien 0 !!9 
An alternate to guywire (equirement. 

2. SIOD MOUNTING. £J --J-- ~ 

3. 

Factory pre-assembled, prepacked Stripper and components pro'fided on a mounting platform. 
(ModulaJ' column t)l.lcn~ion~ alii applicilble. 3:1"e iflHallel,.1 in th~ field.) 

BLOWER COATING OPTIONS. 
MASTIC COATING. o --_. -------

111~ housing md wheel are coaled and iii sl,,-inlcs.~ steel shaff offe.l.'s allditional protect~on ugainsl exposure to 
~,e elements. 

fRI'rMTllM mRROlilflN PRflTJi'/'TION 11 .itl 
PVC phlutioo] onoc.poufo~jon of blo ..... .(J1' hUlI!:Ii'r.l,!:, wh~d lU'l.J tL'~.u~.:... ,)to.'liuJ\;II~ ",L.:;.:;[ .... II"n .unJ ~4,hliljuui.ll jJlll~f;(':

tivc coatiL1g of ~Ileav~"" b~arjllg huusing and motor ~han, AI~ economical 3ltern<lli\'~ lo fib~rglass or .. tainles.s 
sloel, 

4. ACCESS LADDER WITH SAFETY CAGE. U iiiI 
With Slep-\hrough landing plQtform, roiling and ladde, a\tll<;hmcnls. Pre.a."ellloled, "[,olu-out" con'true
tior'l. for c,~sy inscall('ltion. Aluminum construction. 

@ lM7 D~I'" C(Joliac Towers, 1rI1:'. 
>\0 Riihes a ..... ct MANUJ·,WTVRER Ol"NON-(;{JRlfOSIV1!COOLlN<'.i ! OW~I<~. All< ~JIIJl'P"'HS AND TANKS 



~AR- 9-35 T~U 15:38 P,03 

QUOTATION NO: __ _ 
Delta Cooling Towers, Inc. 

No1 --,I~tt~m~ ______ ~C~o~m!l!l"~..::n:::.Il~t-,D,-,e",sc:::r.:!ipc:t:::io~n,----____ ~ __ --,In=c1'd Qty. rnd'd Rerruorks 
5, AIR FLOW SWITCI:l, 0 __ IRJ 

Signals reducl;on or 10" of .\rt1ow to indicate fouling of packing, loose belts, mot01' failure. etc. 
6. A. DIFFERENTIAl. PRESSURE GAUGE. o 

Indicittc.5 pfe~sure differt::nlial betwe~.n somp and attllOsphere 

6, DIFFERENTIAL PRESSURE SWITCH GAUGE, 

VIBRA nON crT·OUT SWITCH. ::J 
Contllct closure will .shur dow>l, blower due to excesshe vibradonll. 

8. HIGI:l SUMP LE VEL SWITCH. 
Slgnals eXcess water level in sump of Air Stripper. 

9. LIQUID LEVEL CONTROL PACKAGE. :J I1!i For Stripper sump, tanks f etc. with back up (ontroM. Used with two-stage stripping systems and when 5Jripper outlet to! conn~cred to pump ~uctiOD. Primary mechanical !;;ysrern Inalotains non-oscillatlns. prc~et witer level over Ii span of varying flow ralee" Two (2) cuntrollers :ue prO\o'Idcd~ one [or ZlUU:H.I.utlstop or trans;fer pump, >nd Ih. other [O! omergen"y Hi 1~'~1 monitorm, and conlrol. Comult Factory for specifications. 
10. ANn·FREEZE OPTIO:'IIs. 

n. 

11. 

13. 

14. 

15. 

16, 

17. 

18. 

A. flIUINVALUE ACTUATOR. [J ~ 
Au!Omalic~lIy drain, stripper lump when freezing condition e,isL, during system .hUtdOWD. 

B. BI.oWER A.IR YRK·HEATER. o Ii Heat~ illlc! air to • wet bulb 
ating conditions.. 

tempcr.IUl~ above 32' F. ReqUrcd for c.m.in low flow. cold weather oper· 

TRANSFERPUMPPACKAGIl. :i{l -L- 0 Ee",d to stripper For 2nd ".ge 'trip?er .upply or pumped ,ystcm di,chRrge. lllclude. two (2) PVC valves for proper function of the above '1iquld 10v.1 conlrol paellaI/o." 

PREMOUN'fINr. 01' TRANSFER PUMP. £] -1_ r 
Skid moumiIl¥ oplion (4) reqllircd_ 

HOW METER 'rOT ALIZER. il _1_ 0 
DlSTRlllUTION NOZZI.K kl ---l..-..- ::J 
STORAGE TANK. Cl ~ 

WllLLPUMP. lJ ___ ~, 
Srainles-s 5teel with tet10n sea.i~ fOr maJtimum resisti1Ilc~ to cUl1lr.Uninl;\ted wa[cr •• 

WEI,L LIQUU> LE\'l<;L CONTROLS. [J 
intrimicttlly safe open slyle cOJl(ro!ler; cMuuctivily "tualca. 

I~ 

CONTROL PANIlL. __ 1_ 0 

NEM.4, _~4 ____ enclosure. (Electrical drawing provided afler order.) 

@lM1 Delta CQOlill1 Towen, Inc. 
AD Kith .. Reoerv.d JIIANI.lFACTURER OFNON·CORROS1VECOOi.lNG TOWERS, fUR STRIPPEIIS AND TANKS 



Fti,\ NO, ~O l 221 0458 p, J4 

QUOTATION NO: ___ _ 

Item 

19, 

20. 

21. 

22. 

23-

24. 

25. 

26. 

27. 

Delta Cooling Towers, Inc. 

Component DescrlpUon 

PREMO{JNTING & PREWJRlNG OF CONTROL 
PA.."'EL. 

TELEMETRr RE.'.IOTE TER'\oI1NAL SYSTEM. 

CHEMICAL CLEA.NlNG SYSTEM. 

mON REMOVAL SYSTEM, 

SOIL VENTING SYSTEM. 

CARBON A8S0RPTION SYSTtMS. 
.-\. VAPOR PHASE 

B. '({Qthbl>td~E XP Dehumidifier 

ADDITIONAL ITEMS. 

~.cl'd 

.IE 

:::J 

::J 

~, 

c< 

C 

iCj 

0 

o 

o 

o 

QIy. 

_1_ 

~ 

~ot 
Ind'd 

0 

IX 

IX 

(3: 

iJl 

[J 

to( 

o 
::J 

Remark" 

1200 jj; c:at:bon sllpply 

TOTAL MATERIAL COST IS $._3",,1"--'-., 5"-,5"-O,,-_~A,,,d,,,d,,----$,,-9"'..800, (or each addi tinal carbon uni t 

THIS QUOTATION IS a1J FIRM rot' 30 days and is subj.cllo re"iew thol' •• n.r. 

TIllS QUOTATION IS 0 FOR BUDGET PURPOSES ONLY, 

Price quoted i. F.O.B. Faufield. N,J. and is based on shipment wit hi" 90 days after (eceipt of formal purchase order. 
Shipment can be made apPl'Oidmately 5 -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 th~ proposal is complete and sati,fies your request. rU<r ~ 
If we can be of further assistance, plea.le do not besitate to contact UL Kei th Kay 

Sales Engineer 
Very truly yours, 
Delta Cooling Towers, Inc. 

This quotation il submillcd on behalf of Delta Coolinp; Tower"Inc. and is iubieor (0 formal review priur (" acceptance. 
All attachment. incluw"I the standard Conditions of Sal~ and WaITa~ty, ronstitute our complete proposal. 

ene. 0 - List Attached. 

ec: 0 - Delta, Fairfield, 

©lM' Pelt. coou_" Towcn.. b,c. 
All Bllhb .... ".cd 

Represented by: 

(Company) 

(Address) 

Ensons Inc 

95Q9 Irppmaster Drive 

(City,Stale,Zip) Burke, VA 22015 
(Telephone No.) 7L:OLW.3-..::19uJ.,3L..JOJ..7J,:O ..... 4 ____________ _ 

(Signature) 

Eam Nagrani 

MANUFAC'[URt:JI. OF NON.CORROs/VE COOUNG TOWERS. AIR STRIPPERS AND r AN/fS 
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APPENDIX F 

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.s. Geological Survey (USGS) developed an extraction system. This system is 
discussed in Section 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 OU 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 IIbatch flush u model that was used to 
predict the number of pore volumes of flushing to reach action levels in 
groundwater at OU 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 Patterns The first two figures in Attachment B show 
groundwater flow lines and water table elevation contours for six recovery wells 
that are spaced uniformly along the OU7 plume, and are pumping at various flow 
rates. For this analysis, aquifer transmissivity was taken to be 250 ft2/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 taken to be 0.00275 toward the 
southeast (_45°). The length of the pathlines toward each well is for a five 
year travel time. In the first figure, the total flow to all six wells is 50 
gpm, and in the second figure, the total flow is 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 into 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. 

Cflc-OU7.FS 
ASW.OB.95 F-1 



3.2 Batch Flush Model for TCE 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 carbon in the soils of the water table aquifer at OU7 is 
about 0.0012, the bulk density of the aquifer soils is about 1.7 gm/cc, and the 
porosity of the aquifer is assumed to be 0.25. With these values, a retardation 
coefficie_nt of 2.0 is calculated. Using this retardation coefficient, and the 
batch flush model: 

Where: 

PV ~ 

PV = -R l~ ~:) 

the number of pore volumes of flushing necessary to reduce the 
groundwater concentration from some initial concentration (c~) 

the final concentration of TCE 

R = the soil 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-l shows the number of PVs needed to reduce the TCE plume to 5 ~g/l given 
the various starting concentrations. 

Initial Concentration Cu9/1) 

50 

100 

500 

1000 

5000 

50000 

500000 

Table F-1 

Feasibility Study, Operable Unit 7 
NAS Cecil Field, Jacksonville, Florida 

Pore Volumes to get to 5,ug/1 

4.6 

6 

9.2 

10.6 

13.8 

18.4 

23.0 

Now, given the measured plume and the capture pathlines I it can be determined how 
many years are required to flush the contamination from the aquifer. 
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4.0 ESTIMATED LENGTH OF TIME FOR EXTRACTION SYSTEM TO OPERATE. This section 
discusses the assumptions and calculations used to estimate the length of time 
that an extraction system would to operate au 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 TeE in groundwater is 3 ~g/i. 

The highest concentration of dissolved TeE in the plume is 6,300 ~g/i 
(Aquaprobe boring GS-16-1). Higher concentrations of TeE were detected 
in samples from GS-16-12 at the source area; however, the rapid decrease 
in TeE concentrations downgradient from the source area indicate that 
these high concentrations do not represent dissolved TeE. 

The retardation factor for TCE is 2.0 (as described above). 

Using the batch flush model as described above: 

PV=-2.01n( 3ug/L )=15.3 
6,300ug/L 

Therefore, at least 15.3 pore volumes would be required to reduce the highest 
concentrations of TCE in the plume to 3 ~g/ i. 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-l 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 au 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 au 7 was wider than that predicted in the RI, 
the assumption was made for calculating a time frame 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-l 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 durations presented in this appendix are estimates. There are many 
adjustments that could be made during the design phase to optimize the system 
including: 
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adding wells 
adjusting pumping rates 
repositioning wells 
building invariable 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. 
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APPENDIX F 
ATTACHMENT A 

GROUNDWATER EXTRACTION SYSTEM DEVELOPED 
BY THE U.S. GEOLOGIC SURVEY 



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 

Eric Blomberg, Geologist, ABB, Tallahassee, FL 

hram: Keith J. Halford, Hydrologist, WRD, Altamonte Springs, FL 

~'hrough: C1arles H. Tibbals, Hydrologist, WRD, Altamonte Springs, FL 

Subject: Site 16 pump and treat remedial alternatives 

January 3D, 1995 

The calibrated GW flow model of the shallow aquifer system at NAS Cecil Field was used as the basis for 
clJlswering your questions. The areal and vertical extent of the model is shown by the figures in Packet I. The model 
'V'IS calibrated to water-level measurements collected during times of low, 5"/yr, and high, 7"/yr, effective recharge 

,tes, The resulting potentiometric surfaces for model layers 1-5 are shown in figure packets 2 and 3 (May '94 and 
,)ctober '94), ,'le postings on the figures are water-level residuals, r = h, - h"" where he 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 
tlce measured value. Likewise, a residual of -0.2 indicates the model calculated water level was 0.2 ft lower than the 

;,UTed value. The hydraulic properties used for head and pathline computations are listed in Table I. 

Table 1: Aquifer and confining unit properties used in calibrated model. 

I AQUIFER i ,'ONFINING UNIT 
(Model Layer) Kxy' ftld Kz' ftld n. 

I Surficial (1-3) 3. 0.04 0.2 
r . 
i Blue Marl (4) om 0.000 0.2 

Upper Rock (5) 40. NA 0.2 

Gray Marl NA 0.005 0.2 

Lower Rock (6) 20. NA 0.2 

A model with a fmer grid near site 16 (Packet 4) and with the hydraulic properties shown in Table 1 was 
","structed, since the grid used to develop the calibrated model was too coarse near site 16 to properly evaluate the 

iffip-and-treat remediation alternatives. The smallest model elements are 5 ft on a side and are located at potential 
,traction we" .,ites. All extraction wells were assumed to be screened from water table to about 60 ft BLS and would 

produce at 5 gpm. The wells were simulated as extraction points in layer 2 with a high leakance value between layers 

In(~} 
I and 2 above the extraction points. Drawdowns in individual wells were estimated by adding ~s = 21tKb to 

odel simulated drawdowns at a node. r, is the effective radius of a tinite difference block and is equal to 

1 



O. 14 Jtul1y " where tu and l1y are the width and length of a model block. The expected drawdowns in tbe extraction 

'ells are about 20 ft at pumping rates of 5 gpm and assuming 50% well efficiencies. 

Four scenarios were considered for remediation, do-nothing, install-I-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 
[.-eket 5 to what is known to have occurred. If the 50 yr travel times, actually took 25 yrs, the times in all packets 
silouid be adjusted to half of what is shown. Beware. The travel times are based on advective transport ONL Y, not on 
diffusive or dispersive effects so small concentrations are expected ahead of the plume shown in packet 5. 

I thin l: reinjection of the treated water is not feasible in lhe Surficial aquifer due to its low hydraulic 
conductivity. 

A-ha, I remembered. I can present a given remediation scheme more clearly, if needed, for the RABid 
c· c.mitee. If you have questions please call at (407) 865-7575 

Sincerely, 

d/#-f 
Keith J. Halford 
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LIST OF PACKETS 

1. Summary of base wide model lateral and vertical discretization and extent. 

2. Calibrated potentiometric surfaces around site 16 in model layers 1-5 (Upper, Middle, and Lower Surficial, 
Blue Marl, and the Upper Rock) on May 6, 1994 with residuals posted. 

3. 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. 

4. Ponion of70 column by 71 row grid used to evaluate pump-and-treat options at site 16. 

5. Forward-tracked particle paths from site 16 assuming a steady recharge rate of 6"fyr and no remediation. 

6. Backward-tracked particle paths and capture zones from I remediation well screened across the Upper and 
Middle Surficial and produced at 5 gpm. 

7. Backward-tracked particle paths and capture zones from 3 remediation wells screened across the Upper and 
Middle Surficial and produced at 5 gpm. 

8. Backward-tracked particle paths and capture zones from 4 remediation weDs 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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