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requirements of this contract. 
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This Certification and Closure Report for Potential Source of Contamination (PSC) 
43, Naval Air Station Jacksonville, Jacksonville, Florida, has been prepared 
under the direction of a Florida-registered professional engineer to document 
that remedial activities at PSC 43 have been performed in accordance with the 
InterimRemediation Work Plan (including approved changes; Bechtel Environmental, 
Inc., 1 9 9 4 ) ,  as approved by the Florida Department of Environmental Protection. 
The work and professional opinions rendered in this report were conducted or 
developed in accordance with commonly accepted procedures consistent with 
applicable standards of practice. The documented remediation activities at PSC 
43, as presented in this report, are based on site observations by ABB 
Environmental Services, Inc., personnel and various items of supporting 
documentation provided in the subject report. 

Expires February 28, 1998\ I I - 



FOREWORD 

In accordance with the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA) of 1980, as amended by the 1986 Superfund Amendments and 
Reauthorization Act (SGRA), and as directed in Executive Order 12580 of January 
1987, the Department of Defense (DOD) is conducting an Installation Restoration 
(IR) program for evaluating and remediating problems related to releases and 
disposal of toxic and hazardous materials at DOD facilities. The Naval 
Assessment and Control of Installation Pollutants (NACIP) program was developed 
by the Navy to implement the IR program for all Navy and Marine Corps facilities. a The NACIP program was originally conducted in three phases : (1) Phase I, Initial 
Assessment Study; (2) Phase 11, Confirmation Study (including averification Step 
and a Characterization Step); and (3) Phase 111, Planning and Implementation of 
Remedial Measures. The three-phase IR program was modified in 1987-88 to be 
congruent with CERCLA and SARA. The updated nomenclature for the Remedial 
Investigation/Feasibility Study process is as follows: 

preliminary assessment and.site inspection, 
remedial investigation, 
feasibility study, and 
planning and implementation of remedial design. 

In addition to these programs, military installations are subject to regulations 
promulgated by the 1976 Resource Conservation and Recovery Act and the 1984 
Hazardous and Solid Waste Amendments. Southern Division, Naval Facilities 
Engineering Command (SOUTHNAVFACENGCOM) has the responsibility for enforcement 
of the IR program at Navy and Marine Corps facilities in the southeastern United 
States. 

Questions regarding this report should be addressed to the SOUTHNAVFACENGCOM 
Engineer-in-Charge, Anthony Robinson, Code 18511, at (803) 820-7339. 
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1.0 INTRODUCTION 

This report summarizes remedial activities implemented to certify closure of 
Potential Source of Contamination (PSC) 43 at Naval Air Station (NAS) Jackson- 
ville in Jacksonville, Florida. The industrial sludge drying beds that comprise 
PSC 43 were used between 1980 and 1988 as a holding area to allow for evaporation 
and percolation of moisture from sludge generated at the station's industrial 
wastewater treatment facility. Closure of PSC 43 was performed under the 
Resource Conservation and Recovery Act (RCRA) closure requirements of hazardous 
waste facilities, according to Title 40, Code of Federal Regulations ( C m )  Part 
264 (40 CFR 264), Subpart G. 

In 1988, the Florida Department of Environmental Regulation (FDER), currently 
incorporated within the Florida Department of Environmental Protection (FDEP), 
issued a Consent Order requiring a corrective action plan to mitigate hazardous 
constituents detected in materials still contained within the industrial sludge 
drying beds at PSC 43. The FDER issued the Consent Order (Appendix A) after 
their review of groundwater data collected in the vicinity of PSC 43. In 
response to the Consent Order, NAS Jacksonville prepared a Closure Plan 
(Appendix B) and applied for closure of both domestic and industrial sludge 
drying beds (PSCs 41 and 43, respectively), as well as PSC 42, the wastewater 
treatment plant polishing pond. In September 1991, FDER issued NAS Jacksonville 
a permit for closure and postclosure activities at PSCs 41, 42, and 43 (Appendix 
C) - 

In 1995, an interim remedial action (IRA) was performed at PSC 43 in accordance . with 
ongoing Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA) activities at NAS Jacksonville, which includes 
the PSC 43 area, and 

the above-mentioned FDER closure permit. 

Contaminants of concern (COCs) for PSC 43 -were identified as chromium, lead, and 
nickel. IRA activities included excavation and onsite treatment of industrial 
sludge drying bed materials, using a stabilization and solidification process, 
followed by temporary storage at PSC 41 (domestic sludge drying beds); 
nonhazardous waste materials and debris were disposed of off-site at a solid 
waste landfill (Subtitle D). Identical remedial actions were implemented at both 
PSCs 43 and 41, almost simultaneously, due to similar waste sources, COCs, and 
media to be treated. After excavation of both PSCs 41 and 43, contaminated 
materials from each were stored separately, adjacent to the excavation area at 
PSC 41. After a brief storage period, during which the treatment system was 
mobilized, PSC 43 media were stabilized and deposited in the PSC 41 excavation. 
Subsequent to verification testing of the stabilized PSC 43 materials, the 
excavated materials from PSC 41 were treated in the same manner. During the 
recent (1996-97) remedial actions (in situ stabilization and solidification) at 
PSC 42 (wastewater polishing pond), the stabilized PSCs 41 and 43 materials were 
reexcavated from the PSC 41 area and added to the backfill materials covering the 
solidified portions of the stabilized mix at PSC 42 (completed in March 1997). 



This closure report presents a site description, project description, and summary 
of closure activities conducted at PSC 43 between March and October 1995 to 
document the execution of activities described in Appendices F, G, and H. 
Groundwater in the postconstruction area (former industrial sludge drying bed 
location) at PSC 43 has been addressed under the CERCLA Installation Restoration 

a 
program at NAS Jacksonville, within which the remedial investigation (RI) report 
for Operable Unit (OU) 2 is currently under final review. 



2 .0  PROJECT OVERVIEW AND BACKGROUND 

Closure (i.e., completion of site field activities associated with remediation) 
of PSC 43 was performed under the provisions currently found in Florida 
Administrative Code (FAC), Chapter 62-730, Hazardous Waste, FDEP (previously in 
Chapter 17 of the FAC). As mentioned in Chapter 1.0, this report was prepared 
in accordance with 40 CFR 264 Subpart G Closure and Post-Closure, the RCRA 
Guidance Manual for Subpart G Closure and Post-Closure Care Standards (U.S. 
Environmental Protection Agency [USEPA], 1987), and guidance found in the USEPA 
Remedial Action Report (USEPA, 1992). 

2.1 SITE DESCRIPTION AND BACKGROUND. NAS Jacksonville is located in south- 
central Duval County, Florida, on the western bank of the St. Johns River (Figure 
2-1). NAS Jacksonville has been used for U.S. Navy operations since 1940. In 
December 1989, as a result of previous investigations, NAS Jacksonville was 
placed on the National Priorities List for Uncontrolled Hazardous Waste Sites, 
in accordance with 40 CFR 300. ABB Environmental Services, Inc. (ABB-ES), was 
contracted under the Comprehensive Long-Term Environmental Action, Navy contract 
(contract number N62467-89-D-0317) to prepare and implement remedial investiga- 
tion and feasibility study (RI/FS) workplans, site-screening workplans, and 
associated documents for PSCs at NAS Jacksonville. PSC 43 is part of OU 2, which 
is located in the northern part of the installation (Figure 2-2) . The industrial 
waste sludge drying beds (PSG 43) were constructed in 1980 to dewater sludge 
generated at the station's industrial wastewater treatment plant. The plant was 
primarily designed to treat liquid wastestreams from electroplating operatsions 
at the facility (Figure 2-3). 

The industrial sludge drying beds consisted of four unlined beds, each 
approximately 15 feet wide and 18 feet long, enclosed with 8-inch-thick 
reinforced concrete retaining walls. From top downward, media within the beds 
consisted of 12 inches of sand, 4 inches of medium gravel (nominal diameter of 
0.75 inch), and 6 to 15 inches (side of each bed to centerline, respectively) of 
coarse gravel (nominal diameter of 1.5 inches; see Figure 2 - 4 ) .  A synthetic 
filter material separated the two gravel-layers. Each sludge bed was constructed 
on a natural base of silty fine sand, sloped to bed centerlines. Leachate was 
collected in 6-inch-diameter perforated plastic pipes, located along the bed 
centerlines. Collected leachate flowed by gravity, through a common header, to 
a small lift station located 10-20 feet west of the beds. Leachate from the 
domestic sludge beds (PSC 41) was also collected and mixed with the PSC 43 
leachate in this lift station, prior to pumping the mixed liquids back to the 
industrial wastewater treatment plant headworks. 

Between 1980 and 1988, approximately 41 cubic yards (yd3) of dried sludge were 
excavated annually from the drying beds between 1980 and 1988 and disposed of by 
land spreading at PSC 3 and possibly PSC 4, both within OU 2. The industrial 
sludge drying beds were permanently removed from service in November 1988, with 
the remaining sludge removed and taken to an off-site USEPA-permitted landfill 
in 1991. 

2.1.1 Focused Remedial Investi~ation (FRI) An FRI was conducted at PSC 43 
between June and September 1993. This study included the collection and analysis 
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of sludge drying bed media and soil from beneath the beds. Soil samples 
immediately surrounding the drying beds were also collected and analyzed during 
the FRI. Laboratory analysis identified acetone at a concentration of 44 
micrograms per kilogram in one sample collected from the sludge drying bed filter 
media. Metals, particularly arsenic, cadmium, chromium, lead, and nickel, were 
also detected in the sludge bed filter media at concentrations higher than 
natural background levels found in local area soil. Onsite screening identified 
cadmium, chromium, lead, and nickel in the soil immediately below the filter 
media at concentrations higher than those for subsurface soil collected in areas 
immediately surrounding the drying beds. Concentrations of metals in the soil 
immediately surrounding the sludge drying beds were within the range of natural 
background concentrations found in local area soils (Appendix D, Section 3 .0 ) .  

2.1.2 Focused Risk Evaluation (FRE) As part of the FRI, an FRE of the sludge 
drying beds and subsurface soils at PSC 43 was performed using laboratory data 
collected during the FRI. The ERE was completed as a means to characterize 
potential risks to humans and the environment that could be caused by exposure 
to the chemicals present at PSC 43. The FRE indicated that unacceptable risks 
to human health may be associated with exposure to the observed levels of 
chromium, nickel, and lead detected in the filter media and underlying soils at 
PSC 43 (Appendix D, Section 4.0). 

In addition, these three metals were potentially acting as a continuing source 
of soil and groundwater contamination at PSC 43 due to the presence of residual 
contamination in the drying bed media and the potential for additional leaching 
of the contaminants into the soil and groundwater. 

2.1.3 Focused Feasibility Study (FFS) Remedial action objectives (KAOs) were 
identified and remedial alternatives were developed as part of the FFS. The RAOs 
provided the basis for identification of remedial technologies and alternatives. 
The alternatives were analyzed and compared (Appendix D, Sections 5.0 through 
8 .0 )  prior to selection of the preferred alternative, as noted in the Technical 
Memorandum (Appendix E, Section 2.3). 

2.1.4 IRA and Supporting Documentation After review of the FRI/EES, Southern 
Division, Naval Facilities Engineering Command (SOUTHNAVFACENGCOM) and NAS 
Jacksonville proposed an IRAto provide source reduction at PSC 43. The proposed 
IRA for PSCs 41 and 43 was identified in the Technical Memorandum (Appendix E) 
and consisted of excavation and onsite solidification of the remaining sludge bed 
media and contaminated soil, followed by site restoration. The IRA objective was 
to reduce potential risks to human health and the environment from inorganic 
analytes and to comply with RCRA closure requirements (40 CFR 264 Subpart G). 

A Proposed Plan for IRA was made available to the ~ublic in July 1994; the plan 
identified the potential risks and proposed remedy at PSC 43, as well as PSCs 2 
and 41 (ABB-ES, 1994). After review of the FRI/FES, ERE, and Proposed Plan, the 
FDEP and USEPA approved the IRA. An Interim Record of Decision (IROD), which 
identified the selected remedy for the three PSCs (Appendix F), was signed on 
September 30, 1994. An IRA workplan was issued in January 1995, providing 
necessary information for the remedial action contractor (RAG) (Bechtel 
Environmental, Inc.) to implement the IRA at PSC 43 (Appendix G). A Record of 
Decision encompassing all PSCs within OU 2 (consisting of PSCs 2, 3, 4, 41, 42 ,  
and 4 3 ) ,  is forthcoming. 

JAX-P43. CCR 
PMW.08.97 



2 .2  PROJECT DESCRIPTION. The IROD for PSC 43 identified the following preferred 
alternative for treatment of the contaminated material. 

Remove and dispose of nonhazardous material off-site. 

Excavate and treat hazardous materials onsite. 

Backfill the excavated area to existing area grade and revegetate the 
area. 

Preliminary tests performed during the FRI/FFS determined that metal concentra- 
tions in the sludge drying bed filter media (sand and gravels) were above levels 
identified in the RCRA Land Disposal Restrictions standards (40 CFR 268) and thus 
required treatment prior to disposal. In accordance with 40 CFR 268, which 
describes approved treatment technologies for debris contaminated with metals, 
onsite stabilization was the treatment technology chosen for use. Metal 
contaminants were not destroyed by this treatment process, but rather became 
physically and chemically entrapped in the matrix residual stabilized material. 
Stabilized material consistency may range from a semisolid to a solid, depending 
upon the design mix employed. 

Contaminated sludge bed materials and soil from PSC 43 were treated, stabilized, 
and solidified in this manner. The stabilized material was temporarily stored 
at PSG 41 until the final phase of disposal could be completed. Between January 
and March 1997, the treated material stored at PSC 41 (combined residual 
materials from PSCs 41 and 43 treatment) was disposed of at PSC 42 by incorporat- 
ing the previously stabilized materials into the backfill used to cover the fully 
cured and stabilized areas of pond sediments at PSC 42, thus completing the final 
phase of disposal. 

The following is a summary of IRA events that occurred at PSC 43. A high density 
polyethylene (HDPE) covered earthen pad was constructed adjacent to the sludge 
drying beds to temporarily stockpile the sludge bed media and underlying soils. 
Prior to stabilization, the excavated filter media and subsurface soil was 
screened through a 4-inch sieve to separate oversized material. Metal items 
(pipes, etc.) were separated from the- -oversized objects, and the remaining 
oversized materials were then crushed and added to the finer material stream. 
The contaminated material stream entered a chamber of the stabilization mixing 
unit via a conveyor belt, was mixed with kiln dust and water, and was ultimately 
discharged to the excavated PSG 41 area for completion of the stabilization 
process (solidification). Following stabilization, the treated material was 
sampled and analyzed using toxicity characteristic leaching procedures (TCLP) as 
specified in the workplan. The mobile stabilization equipment and HDPE-lined 
storage area were decontaminated and removed when this stage of the IKA was 
completed. 

The interior concrete walls and other concrete appurtenances exposed to the 
sludge were decontaminated using an abrasive technique consistent with 40 C F R  
268.45. The decontaminated concrete was then crushed and stored separately from 
other excavated materials. Debris generated during concrete decontamination was 
later added to the wastestream. 



3.0 CLOSURE ACTIVITIES 

Chapter 3 . 0  presents a summary of the PSC 43 IRA. Preconstruction activities, 
excavation, stabilization, confirmatory sampling, and site restoration are 
described. 

3.1 PRECONSTRUCTION ACTIVITIES. Onsite activities began with personnel and 
equipment mobilization on March 13, 1995. Bechtel Environmental, Inc., the RAC - * 

for implementation of the IRA at PSC 43, secured applicable permits for 
installation of the onsite treatment system. Site preparation at PSC 43 included 
clearing of vegetation and debris and construction of a 75-foot by 125-foot HDPE- 
covered, earthen pad. The pad provided containment for the stockpiled soils and 
sieve equipment. A trench lined with HDPE was then constructed around the 
perimeter of the pad and sloped toward a sump for collection of leachate and 
runoff from stockpiled material. Liquid wastes collected in this manner were 
later disposed of at Industrial Water Services, Inc, (Jacksonville, Elorida; 
USEPA ID# FLD981928484), an off-site industrial wastewater treatment facility. 

Prior to excavation, a utility clearance survey was performed. Utility clearance 
included review of available As-Built or Record Drawings and use of standard 
field utility detection devices. 

3.2 EXCAVATION AND DECONTAMINATION. Excavation at PSC 43 included removal of 
the filter media and subsurface soils immediately below the drying beds. 
Excavated material was then stockpiled at the HDPE-lined storage area, as 
described above. Excavation was done with a backhoe, shovel, and excavator. 
Sludge drying bed appurtenances encountered during the excavation process were 
removed. Appurtenances included plastic and steel pipe from the underdrain 
leachate collection system. Plastic pipe was crushed and mixed with filter media 
and soil for stabilization. Steel pipe was decontaminated by pressure washing 
inside and out. Rinsate samples were taken from the interior and exterior pipe 
surface to confirm decontamination. Deionized water was poured on and in the 
piping during rinsate water sample collecEion. Following receipt of analytical 
results from the rinsate samples and confirmation of acceptability, the steel 
pipe was disposed of in a Subcitle D landfill. A summary of laboratory results 
from the steel pipe rinsate samples can be found in Appendix C of the M C  
Completion Report for PSC 43 Sludge Drying Beds (Appendix H-1). Clarification 
of reported data is found in Appendix H-2, Response to Comments. Wastewater 
generated during decontamination activities (equipment and steel pipe decontami- 
nation) was containerized in a storage tank and later disposed of at Industrial 
Water Services, Inc., of Jacksonville, Florida. 

Once the sludge drying bed media and subsurface soils were excavated, the 
concrete walls were decontaminated using an abrasive technique similar to that 
described in Section 4.6 of the Interim Remediation Work Plan (Appendix G). A 
rinsate sample was collected from the concrete to confirm decontamination. 
Laboratory results are presented in Appendix B of the RAC Construction Completion 
Report (Appendix H). Debris resulting from concrete decontamination (dust and 
pieces of concrete) were temporarily containerized in Department of Transporta- 
tion-rated steel drums and later stabilized with the other excavated material. 



After the concrete was decontaminated, it was crushed and disposed of off-site, 
at a solid waste landfill (Subtitle D). Concrete footers and apron drains 
(discharging to the leachate lift station) were left in place. Additional steel 
pipes, locatedbetween PSC 43 and the industrial wastewater treatment plant, were 
excavated, decontaminated, and disposed of with the other decontaminated steel 
pipes. Other pipes observed to be impacted by the excavation and treatment were 
capped in place using a bolted mechanical joint cap, as described in Section 
2.5.2 of the RAC Construction Completion Report (Appendix H). 

3.3 STABILIZATION. Stabilization of the PSC 43 drying bed materials, underlying 
soil, plastic pipe, and concrete debris proceeded as follows: (1) excavated 
material was screened through a sieve that retained oversized material (greater 
than 4 inches); (2) with the exception of steel pipe, the oversized material was 
crushed and added to the wastestream; and (3) the crushed material entered a pug 
mill and was mixed in a weight ratio of 15 percent cement kiln dust, 10 percent 
water, and 75 percent contaminated material. A detailed description of the 
stabilization process is provided in Section 4.8 of the RAG Work Plan (Appendix 
G). The volume of material removed from PSC 43 and stabilized was approximately 
200 yd3. The total volume of material stabilized from both PSCs 41 and 43 was 
approximately 2,795 yd3. 

Stabilized material was periodically sampled to maintain consistency with the 
quality control program. One of rhe quality criteria tests included geocechnical 
strength. The stabilized material was required to achieve a minimum unconfined 
compressive strength of 30 pounds per square inch, as specified in Part 4.11 of 
the RAC Work Plan (Appendix G). One sample was collected and met the comprehen- 
sive strength requirements. 

Samples of the stabilized material were also collected and shipped off-site for 
analysis of TCLP metals at a rate of approximately 1 sample per 200 yd3. 
Laboratory results are summarized in Table 3-1 of this report and detailed in 
Appendix E of the RAC Construction Completion Report (Appendix H). Analytical 
results presented in Table 3-1 indicate that stabilized materials, as tested, 
were consistent with, and met, the criteria specified in the RAC Work Plan 
(Appendix G, Table 4-2). . .. - 

3.4 CONFIRMATORY SOIL SAMPLES. Confirmatory sampling was conducted at the 
former industrial waste sludge drying beds. To confirm the lateral limits of 
excavation, eight samples were collected from the excavation sidewalls for 
laboratory analysis. The RAC Work Plan specified collection of confirmatory soil 
samples from the proposed level at the excavation base, unless groundwater was 
encountered first. Because groundwater was encountered, no floor samples were 
collected from the excavation. Two of the eight were composite samples, each 
composed of materials from four sidewall areas, for a total of 12 locations 
around the excavation perimeter (see Figure 2 of Appendix H for sample point 
locations). Both composite samples were analyzed for F-listed wastes. The 
remaining six samples were analyzed for arsenic, cadmium, chromium, lead, and 
nickel. Cleanup criteria used in the IRA are identified in Table 3-2. A 
summary of analytical results for the soil samples is presented in Table 3-2 of 
this report and Appendix D of the RAC Construction Completion Report (Appendix 
H ) .  An exceedance of the total chromium criteria (160 milligrams per kilogram 
[mg/kg]) was noted in one of the composite samples (176 mg/kg). However, when 
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Table 3-2 
Confirmatory Soil Analytical Results 

Certification and Closure Report 
Potential Source of Contamination 43 

Naval Air Station Jacksonville 

Inorganic Analytes (mglkgl 

Arsenic 2,5 U 2.4 U 2,5 U 2.4 U 2.5 U 2.6 U 2.53 U 2.45 U %G 

Cadmium 0.56 B 0.19 U 0.32 B 0,36 0 0.20 U 0.20 U 0.195 U =NC 

Total Chromium 19.0 4.8 17.8 8,4 0.52 B 4.7 4.21 3l 60 

Jacksonville, florida 

Nickel 

Sample 1 301 1 302 

Lead 

Total Cyanide 

4 1 1 ~  

Vdatile Organics (mglkg) 

Methylene Chloride N A NA NA N A N A N A 0.00402 J 0.00295 J 2NC 

303 

Acetone N A N A N A N A N A N A 0,0188 J 0.0158 J ' NC 
' F-listed waste composite samples. 

Alsenic, cadmium, methylene chloride, acetone, and cyanide were not identified in Table 4-1 of the Interim Remediation Work Plan for Potential Source of Conternination 
41 end 43 (Bechtel Environmental, Inc., 1995) as contaminants of concern for Potential Source of Contamination 43; therefore, cleanup criteria are not given. 

Cleanup criteria source: Focused Remedial Investigation and Feasibility Study, Po tential Sources of contamination IPSCsl 2, 4 1, and 43 at Operable Unit 2 Naval Air 
Stafion Jacksonville, Jacksonville, Florida (ABB Environmental Services, Inc,, August 1994, Tables D-13 and D-14, Florlda General Worker State Target Levels). 

Cleanup criteria source: Focused Remedial Investigation and Feasibility Study, Potential Sources of Contamination IPSCs) 2, 4 1, and 43 at Operable Unit 2, Naval Air 
Station Jacksonville, Jacksonville, Florida (ABB Environmental Services, Inc., August 1994, Tables D-13 and D-14, Industrial Preliminary Remedtal Goals.) 
' Cleanup criteria source: Ftorida Department of Environmental Protection Memorandum, Cleanup Goals for the Military Sites in Fforida, dated July 5, 1994 (unless noted 
otherwise). 

304 1 305 

Notes: All sample 1Ds are preceded by JXOO. 
Shaded entry indicates exceedance of criteria for chromium. Exceedance is considered to be a statistics[ outlier. 

mg/kg = milligrams per kilogram. 
U = not detected at the reporting limit. The reporting limit is the value preceded by the "U" qualifier. 
NG = no criteria. 
B = reported value is between the contract-required detection limit and the instrument detection limit. 
NA = not analyzed. 
J = reported value is an estimated quantity. 

306 316' 317' Cleanup Criteria 



compared to results from the other seven samples, where the highest reported 
level was 19 rng/kg, the high value noted for the one composite sample was 
considered as a statistical outlier. 

3.5 SITE RESTORATION. The excavated area was surveyed for preparation of site 
drawings to support the RCRA closure process. Backfilling the excavation at PSC 
43 included placement of a sand layer on the excavation floor, followed by an 
impermeable plastic sheet and another sand layer. Additional backfill material, 
used to bring the excavated area to the prescribed grade, was thermally treated 
soil from the Kemen Test Cell Site - Building 873 at NAS Jacksonville (Bechtel 
Engineering, Inc., 1996). Site restoration and final grading included a slight 
mounding of the excavated area (surface runoff control), followed by hydroseed- 
ing . 

3.6 SUMMARY. The following are several salient points related to the IRA 
undertaken at PSC 4 3 .  

After completion of field activities at PSC 4 3 ,  a final site inspection 
occurred on October 6, 1995. 

Bechtel Environmental, Inc. , prepared and submitted a completion report 
(August 1996) summarizing the field implementation of remedial activi- 
ties associated with PSC 43 (Appendix H-1). Clarification of analyti- 
cal results reported in the appendices to that document are provided in 
Bechtel's Response to Comments, dated March 1997 (Appendix H-2). 

Daily construction status reports, prepared by the RAC during the IRA 
implementation period, are presently kept at the NAS Jacksonville 
Resident Officer-in-Charge of Construction office. They will eventual- 
ly be transferred and stored at SOUTHNAVFACENGCOM. 

ABB-ES has prepared this report and certified that the intent was net for both 
the Closure Plan as provided in Appendix B-1, and Closure Permit (Appendix C-1), 
in accordance with the approved InterimRenediation Work Plan (Appendix G). 
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APPENDIX A 

FLORIDA DEPARTMENT OF ENVIRONMENTAL REGULATION vs. 
NAVAL AIR STATION JACKSONVILLE, CONSENT ORDER NO. 88-0280 

(JUNE 1988) 

Note: A signed copy of Consent Order N;: 88-0280 could not be located in FDEP record 
files. Therefore, a signed copy could not be included in this report. 
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" STATE Of FLORIDA . . _ *  . b '  

DEPARTMENT OF ENVIRONMENTAL REQULATION 

131 U A U T l ~ l Z  - 
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IIEIC.MI 

InNIlt  K. * a r t  
WVBW V A W *  

3ARY L I f i M f K R  
1IWYAUl 2 l l Y F  -In 

Jcnr 3 ,  1988 

CERTIFIED - RETU2.B RECEI?T 

Capt .  William J ,  Groan, J r , ,  USN 
Cocmrndlnq o f f i c e r  
0 .  S.  Naval A i r  S t a t i o n  Jacktenvillr 
J ~ c k s o n v i l l e ,  F l o x i d a  32212-5000 -.* 

  ear Clptain Greenr  
- . . 

: : 

OGC Consent O r d o t .  Ho, 88-02803 
-. 

united Staten Naval a i r  Station Jacksonville 

E n c l o r o d  in t h e  r e v l s a d  Conrent Crdsr t o  r e e o l v e  t h e  
above-rafarrnced caes.  ? l e a n o  r r v i a w  thr  d o c u n a n t  a n d ,  i f  
acceptable, oign a:,d r h t u r n  i t  t o  this o f f i c e  f o r  nY exrcut!on 
w i t h i n  11 daym of recmipt.  

Should you have  acy qu-e-st-ionr concarning the Cocsent O r d e r ,  p l e a e e  
c o n t x t  E l i z a b e t h  Z e r r i l l  a t  t h e  l e t t e r h e a d  ~dd:eae o r  telephone 
nunber , 

Your cooperation !A t h i s  nattsr l a  ap?rrciatad. 

Sincmraly ,  / 



X 8 0 3  7 4 3  9 8 6 5  SOUTH HRU F n C  

BEFORE THE STATE OF PLORISA 
DEPA4TMENT OF ENVIZONhENTAL REGULATION 

.. "&:L . -.. 

STATE OF FLORIDA DEPARTMENT 
OF ENVIRONMENTAL REGULATIOHr I I N  THE OFFICE OP THS 

I NORTHEAST DISTRICT 
~ o m ~ l a i n r n t ,  t 

1 OGC C468  NO*: 8 8 - 0 2 0 0  
vn, 

4 

UNITED STATES NAVAL AIR SJATION I 

JACXSONVILLEl e 

I 
Xeepondent. t 

t 

COHSERT ORDER 

This C o n a a n t  C:dcr i a  made and ~ n t e r o d . i n t o  between t h e  S t a t e  

o f  F l o r i d a  3epart:ect o f  Enviroanental Ragulation ( "Dapar tnen r ' )  

and C n i t e d  S t a t e 8  Navy ('~e8~ondant'), u n i t e d  S t a t a s  Nava l  Air 

S t a t i o n  J I C ~ B O I I V ~ ~ ~ ~ ~  Jackdonvilla, F l o r i d a  32212-5000. 

Thm Depar tmtct f i c d e  and ~ e a p o n d e z t  nei t k a t  a d f l i t  6 nor denies 

the  f ollowiag t 

1. Tbm Department is t h e  s t a t e  agency charged  with t h e  
. -  

p r o t e c t i o n  of t 5 e  a!r and watsre cf ths S t a t e  cf ?;oridat a n ?  i s  

v t a t e d  w i t h  the  poker rnd daky t o  i a p l ~ ~ r n t  ant enforce t h e  , 

provirions of t ! i e  Florida Air and Rater Tollution Control Act ,  

Chapter 403, P a r t  :, F l o r i d a  strtutss (FS)! and :he F l o r i d a  

R a o o ~ r c e  Recovery  tad HandFernant Act I  Chapter 4 5 3 1  P d t t  IVI P S I  

a n d  t h a  Rules  prom2:atsd t h e r r u a d e r ,  ~ l o r i d a  ~dnlnistrltive code 

( P A C )  :it la 1 7 ,  Tursuant t o  thane  provisione, t h e  Department I s  

authorized t o  control o r  p r o h i b i t  activities wkiich nay reasonnbly 

be expected t o  be aourc*r of pollution 4nd which nay diecharge 





8 ,  on ~ u l y  2 8 ,  1 9 8 7 ,  R88pofldbnk submitted t o  tha Department, 

storage  area referenced in.p.aragraph 7 above, . I t  l a  the intent!on 
. -, 

' . - -% 

of tho  Deplrtmant t o  modify Oprrrtion Permit h'o. H016-119108 t o  

. i n c l u d e  prov ia l ens  a?plieabls to  the containmr otorage ares , 

prov ided  Reapondent- subnits cornplate and adequate i n f o r m t i o n  t o  

the D~partmant. 
4 1 

9 .  Spec i f i c  Coaditlon 4 6  of Operation ? e m i t  Nos H016-119100 
ad 

required Reapondent t o  astablirh a correct!ve a c t i o n  p l a n  whfcb 

meets t h r  ~ a q u i r e ~ e n t s  oi 4 0  crR 264,100 w i t h i n  4 5  daya of r e c r i p t  

of docuncntat?on & t a t  haz&rdOUB c o n s t i t u i n t e  were measured in the 

grousCwnter . Hdzagtcuo conetituants were d e t e c t e d  a t  t t a  

i n d d a t r i a l  waetewater treatntnt p l a n t  p r i o r  t o  !seuancs of t h e  

p e r n i t ;  t h e r e fo r e ,  tSa plan  waa dur on or b a f o r l  July 31, 1 9 8 7 ,  A 

p l a n  h h a  n o t  bean r e c a l v e d  by the Department t o  Cats .  

lo. On October 1 5 ,  1 9 8 7 ,  the  Department issued ~ e s p o n d e n t  

Karn ing Yot:ca yo,  K8-W-16-4441.  The Earnlag Notice n o t i f i e d  

Resplndent t h a t  i t  t a d  f a i l e d  t o  a e t a b l i s h  a corrective a c t i o n  

p l a n  pureuant t o  the :equircmrnts of S ~ a c i l i c  Conb i  t i 05  4 6  of 

D ~ e r a t i o n  Permit NO. !iOl6-ll9lO8, 

11. on January 2 8 /  1988, Respondent a u b a l t t s d  t o  tho 

D e p a r t ~ e n t  a p l a n  t i t l e d  ' P l a n  o f  A c t i o n ,  Delinsatioa of inpdcted 

Crcund  Xater a t  t h e  ~ n d u e t r i n l  WaBtewatar Treatment P l a n t . "  ?his 

plan  doe^ not a a t i s f y  the roquircmcnts of Sprciiie Cond!t!cn 4 6  of 

Operation Perni t  No, 3016-119108. 



. . 
1 ,-. 
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12. The Dapactnsnt  b r l i e v s d  t h a t  xorpondent'e a l l # g a d  F a i l u r e  

t o  comply with specific Condition I6 of o p e r a t i o n  Permit NO. 

by t S e  Department pureuant  to its lawful authority, 

1 3 ,  The Repartznnt and R e ~ p o n d s n t  have agreed  t o  enter into 

t h i a  Conaent Order !n order  t o  g i v e  ~ e a p o n d e n t  t h o  t ins n t c s i a a r y  
4 

t o  cone i n t o  co~pliracs w i t h  the  appl i cab le  S t a t e  and Federal 

r r q u l a t i o n s  a l l e g e d l y  v i o l a t e d  no t h a t  the ~ e p s r t m e n t  m 4 ~  modify 

FxsPondtnt18 h a z a r d a s  vaa ta  opcr&tion purrnit t o  inc lude  operation 

o f  t S e  h a z a r d o u s  wa8:a rtarrgm f a c i l i t y .  

TFEXEFORE,  h a v i c g  m a t  and rmached a Z ~ B O ? U ~ ~ O ~  02 this 

mat te r ,  2ursuant t o  F l o r i d a  Adninintrative Code Rula 17-103.11O1 

the Departtiant and 2 a a p o n C ~ n t  n u t ~ a l l y  agree ,  ~ 3 d  i t  i s  

OZDtRhdr 

14, K i t b i n  30 Caya from t h r  affective d a t e  of th!a Consent 

Order, Reepondent shall cake payzent t o  t h e  D e p a r t z c n t  f o r  c o l t 6  

a n d  exFeneas of t h e  S t a t e  i n  the amount of  $152.10. An  aecount!3g 

of  t h e  c o a t s  and, t x ~ t n s . a b . , .  w h i c h  a r e  recoverable  p l l r s u a n t  :O 

Secticn 403,141(1), F l o r i d a  s t a t u t e 1  i a  attached a ~ d  incorporated 

h e r e i n  a s  & h i b i t  I ,  payment e 3 a l l  be made by ca83lwrta check o r  

noney c;der, payabiq  t o  t h e  ' s t a t e  of F l o r i d a  Papartnent 0: 

I n v i r o n m ~ n t n l  ~ ~ g u l a ~ i o n . '  Reepondect shall rcnCer s a i d  payment 

by Un!:ad S t s t a o  nhi1 t o  t h e  aap4rkmcnt  o f  Envlrcnncnthl 

3egUl&ti0n1 N o r t h e l ~ t  D i B t ~ i c t ,  3426 ail19 Road,  ~acksonv!lle~ 

? lor id4  3 2 2 0 7 ,  



1 5 .  aaspondent shall immedlatelY implement t he  plume 

d e l i n e a t i o n  action, ar ~ 8 t  f o r t h  i n  the  Januaryl 1 9 8 8  docurncnt 

t i t i e d  'Plan of Action,  ~elineat!on of Impacted ~ t o u n d  Water a t  . , 
-:, 7 cy 

the I n d u ~ t r  i a l  Wasterater Ties inant Plant.  a 

16, ~ a e p p n d e n t  shall submit L o  the  Depsrtnent the £ o l l o u i n g  

E o ~ u m e n t a  w l t h l n  the 1r.dlcatcd tine frames o r  by the  referencad 

d a t e ,  . . . ,  . 
I : 

ER , su rvey  Final ~ e ~ o r i '  4d 

Conceptual Design Fina l  Report ~ u l y  12, 1 9 8 8  

Plums Delineation ~ i n a l  Rtpor: Septer.bsr 12, 1 9 8 8  

6 Carrectlvs Act ion  Plan  lOOI Report 0c)obtr  11, 1 9 8 8  
o++* 12, 14xr .- 

c;&. d o r r e c t i v e  As:irn Final R e p o r t -  4 5   day^ from raesipt 

1.1'55 of Departient conmsntn o n  the 100% R e P O r t  

L corrective Action F i n a l  3eaign 7 5  daye from receipt 

of Departnant comments on t h e  l o o k  R e p o r t  

The Conceptua?  3 a a i g n  Report  . h a l l  a v a l u a t e  treatment 

technologies t o  lde'tlfy the n c ~ t  anvironmentrlly m u n d  and 

a f f e c t i v e  correceivc action t o  a c h i a v e  c?eanup o f  t h e  grounOw&te: 

con:azination d e t e c t e d  a-t t b a  i f i t c a t r i a l  wastewater t reatmen:  

a t  The Pluma i h l l n a a t l o a  F i n a l  3 e p o r t  a h a l l  uuinmarize t h a  

r e s u l t s  of the invcrrigation conducted p u r n u u n t  to paragraph 1 5  . 

and r t a l l  include C e l l n e a t ? o n  cf t h e  h o r i z o n t a l  and v e r t i c a l  

e x t e n t  o f  ~onta.ina:ion for e ~ c h  constiLgent w i t h i n  the plume(8L 

The C0r:ective ~ c t i o n  P l a n  Report a h a l l  meet t h e  r e W i r 8 m e n t 8  of 

O p a r a t i ~ n  Permit  ka. ~ 0 1 6 - 1 1 9 1 0 8  I L  the corrective action p l a n  

recormends a t:eat;.cnt procea3 ,  e e t a i ? a  of the treataent pr0ceM1 

t h e  r e c o m e n d e d  groundwater :emoval r a t e ,  ~ n d  t h e  Lrsalmtnt 



cap&city a h a l l  be prov ided .  ~ h d  Corrective A c t i o n  Plan Design 

shall be plans  and specificationr f o r  the inplementation o f  the 

Corrective Action plan Repeft which m e t e  t h e  :equi renents  of 
f .<.a -- ... ..A:. 

Opwration Permit NO. ~016-1i9108.  he dsaign p l a n  shall include 

an implementation sckedulr  which rhall bo 8ubjoct  t o  Department 

approval. 

17. In the a v a n t  t h a t  additional information i r  ccceseaty f o r  

t h e  Department t o  evalnate'dthe reports and plans submit ted  

pursuant  t o  paragr lph  14 :%eve, t h a  Deprrtaent shall maka a 

writtwn request t o  ~ e s p o n d e n t '  f o r  t h a  infornation, and Xespondent 

shall prov lde  a l l  r q u e a t e d  i n f o r m a t i o n  !a vr i -k ing t o  the 

Depar t rent  w i t h i n  2 0  days from r s c a i p t  of s a i d  reqUcaL c n i o s s  t h e  

raqueated in fo rmt i :n  requires additional f i e l d  work i n  which case 

RerponCsnt ah411 en:nit t o  t h c  Departnant a writ ten achedula 

acceptable t o  t h e  itpartlent f o r  col;p!ating the . ' i e l d  work caeded 

t o  p r o v i d e  t h o  roqzssted  inforaai!oa, 

? 9 .  Once a r t ? o r t  or p l a n  har been a?proved by t h a  

Departrant, it s h a l l  bacon. a f f e c t i v e  and ~ a d e  a p r t  of this  

C c n s e o t  Order. T t c  ; lanu s h a l l  be i n p l e n e ~ k c d  u?on r e c e i p t  o f  the 

3epas trent16 n o t l f  ic r t ion  t o  neapondont  t h a t  :he p l a n  hcs been  

a p p r o v e d .   ha r s p c r k s  o: ??an8 shall incorpora's a 1 1  

modifications r e q u i r e d  t y  the repu?ationa and lientiiied by t b w  

D@pa:tmunt, 

19. S i x  cop iea  of a l l  reports, ~ l a n a ,  and d a t a  requ1:ad by 

t h l a  Connent Ordcr t o  kc submitted t o  the Departsank ehall be a e a t  

t o  the Eazhrdous raste supervisor, >apa r tmen t  of fnvironmental 

8egulation, N o r t h e a s t  District, 3426 aills aoad, jrckaonvll?el 

Florida, 32207, . . 



notice ahall be publiohed one tire o n l y  wlthln 14 day8 a f t e r  

execution of the Cdnaent . Otgat. -. by t h e  papar t n e n t  P 

S t a t e  of P l ~ r i d a  b tpartmsnt  of Environmental Ragalation 
Notict of 3ropceed Agency Action 

?he Deprr tmcnt  of mvi ronmeptal ~ e g u l a t i o n  g i  vss  n o t  ice of aqency 
action of e n t e r i n g  i n t o  a donsent  Ordcr w i t h  ~ a v a l  A i r  S t a t i o n  
,Jacksonvil le  pureuact  t o  mle 17403,110 ( 3 )  ~ l o r i t a  
g d n i n i ~ t r a t i v e  Code ( F A C ) ,  The Consent order addtefls ln the 
requirement8 of PAC chapter 1 7 - 3 0  regarding this faciliLylr 
management of  h a r a r f o u s  wants i n c l u d i n g  correc t ive  a c t i o n  f o r  
grocndvater c o n t a m i n a t i o n ,  

T h e  C o n d e n t  Order 1 8  cvailabla for public i n s p e c t i o n  during l o r m a 1  
tuaiaess hours, 8 : 0 0  8,s. t o  5 : 0 0  p , n . ,  Monday t h r o u ~ h  Friday, 
e x c ~ p t  l e g 8 1  holidays, at the Department of ~avironnental 
Regulrtion, 3426 Xl?s  ~ o s d ,  Jack80nvillml r l o r i d a  3 2 2 0 7 .  

Pereons whoae s u b s t a n t i a l  i n t s r a a t r  a r e  a f f e c t e d  by t h e  above 
propoled  i qency  actfcn have a right, pursuant t? S*c t ion  1 2 0 . 5 7 1  
Florida S t a t u t e s  ( ? . S , ) r  t o  petition for an a d n ~ n i s t r a t i v *  
Cetcrnination ( h e a r i c ~ )  on the p r o p o s e d  act ion .  The Petition must 
conlorn t o  t h e  requ?rementa of Chaptern 1 7 - 1 0 3  and 2 8 - 5 ,  F A C I  and 
n u b t  be f i l e d  ( r a c e l v e d )  with t h e  ~ e p a r t m f l n t ' s  Office of Gencrai 
Counsel, 2600 B l a i r  Stone Road, ~ n l l & h a s a a e ~  F l o r i d a ,  32301, 
within 14 day. of  ; u b l ? c a t i o n  of t h i n  notice.  allure to f i l e  a 
petition within tbe 1 4  days c ~ n 8 : i t g t c 8  a r h i v ~ r  of  any r i g h t  auch 
?eraon h a a  t o  an a d n i n i a t r a t l v e  d#t#rmin&iton i t e a r i n p )  pu re l a f i t  
to s e c t i o n  1 2 0 . 5 7 ,  F.S. ... . 

If a petltion is f l i e d .  t h a  a d m i n i ~ t r a t i v a  heat icq procena !a 
desiqned t o   formula:^ agency ackion, A c c ~ r d i n g l y ,  t he  
Depart-ent'a f i n a l  r c t i o n  nay be dlffere:: from :he propoaed ' 

agency rction. ?crsons whoae subatant in :  I n t e r e a t s  will be 
a f f e c t e d  by any dtc!rlon of t h e  D e p a t t x n t  have the r i g h t  13 
i n t e r v e n e  i n  the p r ~ c e t d f n g .  A p s t i t i : ~  for l a t a r v e n t i o n  muat be 
f i l e d  pursuant to ksd.1 Rule 2 8 - 5 . 2 0 7 ,  FACl a t  l t a a t  f i v e  day8 
b e f o r e  the f i n a l  hearing and be flled with the X e l r i n q  O f f i c e r  i f  
one has been a s e i g z e d  a t  t b r  D i v i e i o n  of Adrnin1a:ratlVO Hearinon, 
Departnent of A d m i n l ~ c r a t i o n ,  2009 A p ~ l a c h e e  pbrkvay, Tallahdaaee, 
Florida, 32301. IS ~o Eearinq Officer h a s  been a8sig:eC. the  
p e t i t i ~ n  i 8  t o  be f i l e d  with t h e  Departmcntls Office of General 
Counael, 2600 elair Stone Road, Tallahaesee, ~ l o r i d a  32399-2400. 
F a i l u r e  t o  petition t o  intervane w i t h i n  t h e  allowed t i n e  frame 
cmst i tu tee  a waiver  o f  any r i ~ h t  such person hns to an 
adminisrratlvr d s t e r a i n l t i o n  (hearing) under sec t ion  1 2 0 . 5 7 ,  1 . 5 .  



. * 

D i t h i n  21 days o f  the a f f e c t l v e  da te  of this Coneent  O r d e r ,  

Reapondent s h a l l  prov ide  the Department w i t h  p r o o f  o f  publication. 

2 1 .  With regard t o  any determif ia t ion  made by the Dapartnent 
7. * - 

-; t. ;t 
regarding Aeegondentts reuponsee t o  the C o r r o c t i ~ t  Actions made 

pGr6uant t o  t h i e  Consent Order, Respondent may f i l a  a P o t i t i o n  f o r  

Fornal or Informal.Adrninintrl t!VB E e a r i n g  proco~d!ng i f  Respondent 

objects  t o  tha be?crtment'e detetmination, p u r s u a n t  t o  Sec t ion  

'20.~7, FS, and FAC ~ h a p t d k s  17-103 a n d  28 -5 ,  aeapondant shdll 
* 

have :kc burden t o  establish the inapproprintenees of the 

Dc?ar tment  ' e  d e t e r l i n a t i o n ,  ~ t e  p r t i t i o n  nust c o n f c m  with  t h e  

r e q u i r e m n t s  of FAc 3ule 2 8 - 5 , 2 0 1 ,  and muat be rece ived by t h e  

3epartzont'a o f f i c e  of General counesl, 2600 B l a i r  stona R o a d ,  

Talla!Msims, F lor iCa 32399-2400, within 14 dayr a f t e r  r d c s i ~ t  of  

notice f rom the  De;artnent of any determination Reepondtnt wl8bee 

t o  chailenge, r a i ? x e  t o  f i l e  a patition within t h i s  tine p~:!Od 

shall conatltute a waiver  by R t s ~ o n d e n t  of  i t s  r i g h t  t o  request an 

~dnin!str&t!ve prccs sd ing  cad#: 6 s c t i o n  1 2 0 , 5 7 ,  FS. The 

2 e p a r t ? , e n t 1 a  detcrzinaticn, cpoa e x p i r a t i o n  o f  the 14-day t i m e  

p e r i o d  i f  n o  petition i a ~  f i l e d ,  o r  t h e  Dapar:aentls ~ i n a l  O:CIC a e  

a result of thm f i l i n g  of a petition, shall be !ncorporared 5y 

r e f e r e n c r  i n t o  t h i s  C o n s e n t  Order 4nd mads a p a r t  of i t ,  A l l '  

o t h e r  anpecta of thin Cocsent Order s 3 a l l  remain I n  f u l l  f o r c e  and 

e f i e c k  a t  a l l  t i f i c s .  If Zeapandtnt  seeks an nininistrative 

~ r o e e e d f n g  purauan: t o  t h i s  p&raqra;h, t h e  D e p a r t m n t  may f i l e  

suit  a s a l n a t  Rcapo:dent i n  lie2 a: o r  in addlkion t o  h o l d i n g  the 

adr i in ia t rc t ive  p r c c e a d i n g  t o  o b t a i n  j u d i c i a l  :ecolution of a l l  t h e  

iosues Unresolved a t  t h e  t i p a  cf t h e  request l o r  a6ministrative 

procooding, 
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2 2 .  Respondsnk s h a l l  allow a l l  a u ~ h o r i z e d  r c p r e a e n t a t i v e a  OT 

the Department sccesa t o  the propqrty a t  reasonable t ines  f o r  the  

purpose of detcrmh:ng compliance with the  te rms of thin Condent 

Order and the  ruloe' of thr  .'pr'p~rtment. . - .  

initiate appropriate l e g a l  action t o  p r ~ v e n t  or pt0hibi .t  f u t u r e  

violaklona. of applicable s t a t u t a s  or the ru lce  promulgated 

thereunder not  covered by tihe tarml of t h i a  Consent OrCer. 

2 4 .  The Departnent, far and in c o n e i d e r a t i o n  of t h e  con?latn 

and t i ~ e l y  perf  ormacce by i teapondant of the  oblipations a g r e e d  t o  

! n  this coneent Ordes, hereby waived  any r i g h t s  i t  may have t o  . . 
, ., 

penaltier for violation. outlined in thin conamnt O ~ c e r .  

2 5 ,  Entry  of this coneant Order does not r e l i e v e  Rospocdant 

of tbe Reed t o  coinply with the applicable f e d e r a l ,  s t a t e  o r  1 0 d  

i a w e ,  regUldtian8, or  ord!nancss, Tbe ant:y of this  Conaant order  

doe8 n o t  a b r o g a t e  t 5 e  r i g h t s  of substantially b f f e c t a d  p a r s o z s  who 

a r c  not p a t t l r a  to this Order ,  pureuant t o  cha?tsr 120, FS. 

2 6 ,  The t e r n s  azd conditiane s e t  f o r t h  in this consent Z r d e r  

nay be e ~ f o r c a d  i n  A court of conpetent juri~iiction putgU63' t o  

Sbctions 120,69 and 403,121, Fd, 
+ .  

2 7 .  T h i s  Constz:  Order i a  f i n a l  agency action of t h e  

Depsr tmnt  p u ~ a u a n t  :o S e c t i o n  ? 2 0 , 6 9 ,  PS, and FAC RU!@ 

17-103.li0(3), and i t  i s  final and a i f o c t i v e  on cha d a t e  t i l e d  

w i t h  t h e  C l a r k  of :he Cepartment  anleee a p e t i t i o n  f o r  

A d m l n l r t r a t i v ~  Heariag is t i l e d  in accordanca v i t b  Chapter 120, 

FS, Upon the timely filing of a petition t$is Conaent C:der will 

no t  be elfective u n t i l  f u r t h e r  order of the Departasnt, 
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ha e f : e c t l v t  u n t i l  reduced t o  writing and executed by b o t h  

Respondant and the l e p a r t n e n t .  ~ h i 8  Consent o r d e r  shall terminate 

when a11 r c t i v i t i s i  and p r b ~ e c ~ ~  &greed Lo hrrr ln  have been 

determined by t h o  Department t o  hive been completud. Such 

determination shall n o t  t e  u.zrearonrbly withbelda 

2 9 .  ReBpondent1u f a i l u r e  t o  comply with Lha d e a d l i n e 8  

eatablishtd i n  t h i n  Consent, Order shall  be excused O n l y  f o r  such 

pe r iod  t h a t  euch fc!!ure YB cauaed by events beyond the control  

and without t h e  f lu i t  of 3espondsnt  and/or an  a c t  of G o d ,  a 3  i c t  

of War,   trike, v a ~ i a l i ~ n  o r  a c t  O K  crnission of a p a r t y  o t h e r  than 

Respondent or i t s  q c n t f i ,  w h i c h  RaspondanC ccu?d n o t  h a v e ,  t h r o ~ ~ h  

Cili$ent effort, p:svente2. provided, howevsr , t h a t  Res?ondent 

e h l l ?  notify t h e  D e y r t m e n t  i n  wrl:ing i f  t u c h  conOition Occurs, 

with13 5 day8 o f  d ! # ~ o v o r y  tkmraot, ~ n d  a h a l l  p r o v i d a  a rtatarent  



a s  t o  . the s p e c i f i c  cauaaa and rsaaons f o r  d a l u y i n g  the a n t i c i p a t e d  

completion d a t e .  

-- '?.?<?L 
. -. 

FOR RESPONDENT: 

Date c a p t a i n  william J. Green,  J r . .  USW 
Commanding officer 
U, S .  Naval A i r  Sta t ion  Jackeonvi l l a  
Jtcksonville, F!Nida 32212 -5000  

DONE A N D  ORDE213 this day of 

i n  Jackeonvilla, P i z r i d a .  

STATE OF FLORI3A 
OP EHVI3ONMENTXL 

DEPAATXENT 
REGULATION 

Nor thtast Dirtrizt 
3 4 2 6  a i m  Road 
Jseksonvi?le, Florida 32207 
Taleghona :  904/798-4200 

cop ice  t u r n i e h e d  t o :  

S t a n  xupi8zewskir ;i. . Gfflce of ~ a n a r a l  C0unael1 5E3 
United S t a t e s  Navy 



EXHIBIT If  
: ..J.. 

INVESTXGATIVE C O S T $ ~ F  RAZARDOUS WASTE VIOLATICNS 
HAYAL AIR STATION - JACKBOdVILLE 
STARTINO DATE! OCTOBER 15, 1987 

-4 

Asaiatant Diatrict YAnagsr 1 h r  B 18,49/hr $10.49 
E n v i r o n n a n t a l  Supv ,  I 6 hte @ 1 1 0 9 /  6 6 A 4  
Eavirenmantal S p c ,  11 4 hrr  @ 11.09/hr 44.36 
Sr, Word Proc.  Sys. Oper. 2 hrs @ 6.23/hr i 2 . 4 6  

niscallanaous 

Copying costa :  

1 3 2  pager B #,OS/pqgr 

Hailing C o a t s :  

1 package by c e r t i f i a d  mail 
2 package& by t e g u l h r  mail 

Total., . . . . , . , . . , . . . ., . , , , , , , , a a , ,  .. , , . . , , , , , , , , , , , , , ,$IS2 - 1 9  - 



APPENDIX B 

CLOSURE PLAN FOR POTENTIAL SOURCES OF CONTAMINATION 41,42, AND 
43 AT NAVAL AIR STATION JACKSONVILLE 

Appendix B-l 1991 Closure Plan for Potential Sources of Contamination 41, 42, 
and 43 at Naval Air Station, Jacksonville 

Appendix B-2 1996 Closure Plan for Potential Sources of Contamination 41, 42, 
and 43 at Naval Air Station, Jacksonville 



APPENDIX 6-1 

1991 CLOSURE PLAN FOR POTENTIAL SOURCES OF CONTAMINATION 41,42, 
AND 43 AT NAVAL AIR STATION JACKSONVILLE 
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d) 
SECTION K - CLOSURE 

Closure Plan 

Sludge Drying Beds - The Industrkal and Domestic Sludge Drying 
Beds will be closed as follows: 

1. All structures , filter media, collection system 

materials,, drain pipe, and subsoil to 6 inches below the 

lowest point of the collektion system will be demolished. 

All demolished materials will be removed and disposed of 

at a permitted hazardous waste landfill. 

2. The sludge drying beds will be backfilled with clean 

soil to a point within 21 inches of the final grade. 

3. A 12 inch layer of 1 X lo-' crn/sec permeability clay 

will be placed over the backfill area. 

4 .  A final cap of 9 inches of concrete pavement will be 

placed over the clay cap. 

Polishing Pond - The polishing pond w i l l  be closed as follows: 

1. The polishing pond sludge will be dewatered and 

stabilized in-situ by the addition and blending of 

cement k i l n  dust. 

2. The stabilized sludge will be compacted to 95 percent 

maximum density. 

3. The polishing pond will then be backfilled with clean 

soil to within 3 feet of final grade. 

4. Twelve inches of 1 x cm/sec or less permeability 



clay will be placed over the backfill area. 

5 .  A synthetic liner will be placed on the clay cap. 

6. Nine inches of clean construction sand will then be 

placed over the synthetic . . ,.liner. 
i.. 

7, Fifteen inches of topsoil will be placed over the sand 

layer and seeded with bahia grass seed. 

Inspection Activities - During the post-closure care 
d 

the above caps will be informally inspected daily 

period, 

for any 

signs of deterioration. A thorough inspection will be 

performed monthly and a log will be maintained documenting the 

results of the monthly inspections. The inspection log will 

note the inspection date and time, inspector's name, any noted 

deficiencies, corrective action taken, and date corrective 

action is complete. 

Maintenance Activities - During the post-closure care period, 
the above caps will be maintained . .. as follows: 

Any erosion of the polishing pond clay liner will be 

f i l l e d  with like clay. Any deterioration of the top 

soil will be filled with like soil and reseeded. 

Any barren areas of polishing pond cover will be 

reseeded and fertilized. 

Any cracks in the sludge drying bed caps will be 

repaired and sealed. 

Periodic maintenance of the polishing pond cover will 



inc lude  mowing twice monthly and fertilizing twice 

year ly .  

The point of contact during the-post -. closure period will be: 

Mr. Joseph P. Wallmeyer 
Environmental Coordinator 
NAS-Jacksonville 
P. 0. Box 5,, Code 814 
Jacksonville, Florida 322212-5000 1 

K.2 Alternate Closure Plan 

On October 23,1990, the U.S. Environmental Protection Agency, 

the Florida Department of Environmental Regulation, and the U. 

S. Department of the Navy entered intd the Federal Facilities 

Agreement (FFA) for NAS Jacksonville. This agreement 

establishes the requirements for each of the three parties in 

assessing and remediating each of the 42 Potential Sources of 

Contamination (POCs) currently identified at NAS Jacksonville. 

The Domestic Sludge Drying Beds and polishing pond are 

identified in the FFA ... as POCs requiring a Remedial 

Investigation/Feasibility Study ( R I / F S ) .  The Industrial 

Sludge Drying Beds will be added to the FFA as  an additional , 

site requiring an RI/FS in accordance with Section 1V.B of the 

FFA 

Section VII of the NAS Jacksonville FFA states that the 

parties intend to integrate the Navy's CERCLA response 

obligations and RCRA corrective action obligations. As such, 



the FFA establishes the mechanism whereby remediation of the 

POCs will occur under the provisions of CERCLA with RCRA 

considered an applicable or relevant and appropriate 

requirement (ARAR) with respec$* to releases of hazardous 

waste. Further, the FFA states that permits shall be modified 

to incorporate the provisions of the FFA and modified again 

after the CERCLA process has resulted in the final selection 

of a remedial action. 4 

Based on the above provisions, the Navy will develop 

alternatives for closure of the Industrial Sludge Drying Beds, 

Domestic Sludge Drying Beds, and polishing pond other than 

that specified in K.l above. Ultimately, the CERCLA process 

will result in a Record of Decision (ROD) which will specify 

the remediation alternative of choice for each of the units. 

The Navy will then submit a modified closure/post-closure 

permit application for the I S D B s ,  DSDBs ,  and polishing pond 

based on the ROD. See.., Attachment K - 1  for a detailed 

description of the CERCLA process. 

, 3  Schedule 

The FFA requires that the Navy submit a S i t e  Management Plan 

(SMP) which provides a schedule for performing the CERCLA 

activities at NAS Jacksonville. The Navy is to update and 

submit a revised schedule yearly. The schedule included in 



the SMP shall serve as the schedule required for the purposes 

of this permit. A copy of the  c u r r e n t  SMP is included as 

Attachment K-2. 
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The Comprehensive Envi ronmenta l  Response,  Compensat ion  and Liabil  i ty Act 
() ( C E R C U )  Remedial I n v e s t i g a t i o n  (RI ) and F e a s i  b i l  i ty Study (FS) p r o c e s s  s h a l l  

d e t e r m i n e  the a p p r o p r i a t e  r e s p o n s e  t o  l d e n t  i f  ied c o n t a m i n a t i o n ,  T h e  RI/FS 

p r o c e s s  c h a r a c t e r i z e s  the n a t u r e  and e x t e n t  of  r i s k s  posed  by u n c o n t r o l l e d  
haza rdous  w& si* antamina t ion  and f o r  e v a l u a t i n g  p o t e n t i a l  remedi a1 
o p t i o n s .  The  p r o c e s s  1 s  n o t  a  r i g i d  s t e p -  by..step . L approach  but a f l e x i b l e  
methodology t h a t  is t a i l e d  t o  each  s i t e .  

* 

A1 though the RI/FS p r o c e s s  i s  i t e r a t i v e  and  i n t e g r a t e d ,  each  component  h a s  
s p e c i f i c  f u n c t i o n s .  The  RI serves a s  t h e  mechanism t o  c o l l e c t  s i t e  
c h a r a c t e r i z a t i o n  d a t a ,  d e t e r m i n e  t h e  n a t u q e  o f  the waste ,  a s s e s s  risk t o  human 
h e a l t h  and env i ronmen t ,  and conduc t  t r e a t a b i l  i ty  t e s t i n g  of p o s s i b l e  
r e m e d i a t i o n s .  The FS i s  t he  mechanism f o r  i d e n t i f y i n g ,  d e v e l o p i n g  a n d  
s c r e e n i n g  t echno1  ogi  e s  and g e n e r a t i n g  d e t a i  1 ed a n a l y t i c a l  d a t a  s u p p o r t i n g  
s e l e c t i o n  o f  f i n a l  r e rned ia t ion  a1 t e r n a t i v e s ,  

The b a s i c  RI/FS p r o c e s s  s t a r t s  w i th  s c a p i n g  a c t i v i t i e s ,  Here p r e v i o u s l y  
developed and  a c q u i r e d  d a t a  a r e  a s s e s s e d  t o  i d e n t i f y  p o t e n t i a l  t e c h n o l o g i e s  

() t h a t  m i g h t  a b d r e s s  s i t e  problems.  Si te  s p e c i f i c  a p p l i c a b l e  o r  r e l e v a n t  and 
a p p r o p r i a t e  r e g u l a t i o n s  (ARARs) are g a t n e r e d  and  d a t a  qua1 i ty  o b j e c t i v e s  
a s s i g n e d ,  W i t h  this  i n f o r m a t i o n  i n  hand,  r emed ia l  o b j e c t i v e s  a r e  d e v e l o p e d ,  
d a t a  a c q u i s i t i o n  needs a r e  i d e n t i f i e d ,  and  RI f i e l d  work commences. 

T h e  FS s c r e e n s  t h e  i d e n t i f i e d  t ? c n n o l o g i e s  and  d e v e l o p s  a s e t  of  r e m e d i a l  
- 

a1 t e r n a t i v e s ,  The a1 t e r n a t i v e s  a r e  e v a l u a t e d  b a s e d  on t n e  d a t a  f r o m  t h e  R I  

f i e l d  work and t h e i r  p r o j e c t e d  e f f e c t i v e n e s s ,  i n p l e m e n t a b i l i t y ,  a n d  c o s t .  A t  

t h i s  s t a g e  i n  t h e  process, a d d i t i o n a l  f i e l d  work and t r e a t a b i l i t y  t e s t i n g  
occur .  



. The short listed remedial a1 ternatives undergoes a detailed analysis after t h e  

', performance of any additional f i e l d  work o r  treatabil i t y  test ing-  Each snort  
1 isted a1 ternative undergoes comparative analysis against nine criteria 

points ,  For most, points are: 

(1  ) Overal 'i protection of human heal thr:'aqd the envi tofment. 

(2)  compl i a w e  with f derltified ARARs, 
(3)  cost effectiveness, 

( 4 )  long term effectiveness, and 
(5) reduction of toxicity, mobility or  volume: 

6 

The remaining points are: 

( 6 )  Short term effectiveness, 

( 7 )  implewntabil i ty,  

(8) s ta te  acceptance, and 

(9) corrmuni-ty acceptance. 

The r'meiial a1 ternati ye o f  choice is in tnt proposed d ~ a n  for 

review and comnent by appropriate rcpularfons and any other concerned 

individuals, I f  there are no signif icant decision a1 tering cotmnents received, 
a Record of Decision i S prepared and signed by t h e  €PA and t h e  s ta te -  

The  f i na l  remedial a1 te rna t ive  as  described i n  the  Record of Decision i s  

designed, constructed, and implemented unt i  ... . .  1 t h e  remedial goal s are  achieved. 

A. .. 

The Federal FAcit i t y  Agreement (FFA) signed by tne U.5- Navy, the.U.S. . . . ".. 
and t he  s t a t e  o f  F l o r i d a  requires the Navy submit  a S t a t e  Management P-lan 

(9.V). The S;IIP provides the schedules-for p e r f o n i n g  CERCLA activities a t  NAS 
Jacksonville. Tne Navy i s  to update  and submit a revised schedule yearly. 
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1. THE BASIS F6W A SlTE MANAGEMENT PLAN 

The requirement for this Site Management Plan (SMP) is identified in the Federal 

Facilities Agreement (FFA) signed by the Environmental Protection Agency, the State 

of Florida, Department of Environmental Regulation and the U S  Navy. The FFA was 

entered into based on the requirement for an interagency agreement identified in the 

Superfund Amendments and Reauthorization Act (SARA), section 120(e) (I). The intent 

of the plan is to provide: (I) an action deemed necessary to mitigate any immediate 

threat to human health of the environment, (2) a list of operable units subject to the 

tenets of the FFA, (3) a prioritization and rationale for the operable units at the Site, (4) 

activities and schedules for work planned for the current year, including the submittal 

schedule for primary and secondary documents, and (5) work projections for subse- 

quent calendar years. The FFA was Signed on 16 October, 1990 and has an effective 

date of 1 November, 1990. 

2. OVERALL SlTE MANAGEMENT APPROACH 

Three major investigation activities have been conducted at NAS Jacksonville, the 

Site, under the Navy Installation Restoration (IR) Program (NIRP) or Superfund 

Program: Preliminary Assessment (PA) or Initial Assessment Study, Site Inspection 

(SI) or Verification Study, and Extended Site Inspection (ESI) or Confirmation Study. 

The PA (1983) identified and assessed 38 potential sources of contamination (PSC) on 

the Site that could pose a potential threat to human health or the environment as a 

result of contamination derived from past naval operations. Two additional PSCs were 

identified for a total of 40 post-PA PSCs. The SI (1985) and ESI (1986) were con- 

ducted to confirm or refute the presence of hazardous substances at the PSCs 

identified in the PA; and, if contamination was detected, evaluate its magnitude and 

extent to a degree that would allow for the recommendation of future remedial 
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response actions. As a result of further IR activities, five additional sites were identified 

for a total of 45 post-ESI PSCs. 

In addition to the NIRP/CERCLA program, the station has other active regulatory 

programs. A Florida RCRA permit was issued to NAS Jacksonville by the Florida 

Department of Environmental Regulation (FDER). Concurrently,-a RCRA/HSWA permit 

was issued to the installation by the U.S. EPA in June, 1987. A RCRA Facility As- 

sessment (RFA) was included in the EPA issued permit. An Underground Storage 

Tank Program is currently investigating over 50 tanks as provided for in Florida 

Administrative Code Section 17-770. 

Of the 45 identified IR PSCs, thirteen are currently being addressed as Remedial 

Investigation/Feasibility Study PSCs with the remaining requiring FFA site screening 

efforts due to present data quality otjjective inadequacies and data gaps, or due to a 

preliminary determination that no further action is required. Due to the proximity of 23 

PSCs, the US Navy shall assess the state of the St. Johns River in the immediate area 

about those PSCs. . .. 

The SMP provides a PSC-IR Program event management plan. Included is a de- 

scription of the Site's PSC program arrangement into Remedial Activity groupings or 

Operable Units (OU). The Plan ONLY discusses the management of PSCs that are 
' 

identified as needing to undergo Phase II: Remedial Investigation, Feasibility Study, 

and Record of Decision, and possibly Phase Ill: Remedial Design and Remedial 

Action, of the IR/CERCLA Program. A list of projected schedule tasks through the 

deletion of the Site from the National Priority List is furnished. Detailed are program 

events to take place in the upcoming year and the delivery dates for draft primary 

documents-and target dates for secondary program documents. The Navy shall 

update the SMP yearly. A SMP addenda is scheduled when significant changes in 

scheduling time frames occur. Updates may reflect changes in project priorities, 
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refining each OU's project schedule, and PSC additions or deletions due to program 

accomplishments or field conditions. 

3. RATIONALE FOR OPERABLE UNIT PSC GROUPINGS 

In order to facilitate implementation of NAS Jacksonville's t R  Program, the 45 

PSCs are organized into five groups: 3 RI/FS Operable Units (OUs), a PSC Screening 

group, and Petroleum PSC group. The screening group consisting of 29 PSCs and the 

petroleum group consisting of 3 PSCs will not be further considered in this SMP. The 

criteria used to generate the RI/FS OU arrays are as follows: 

1) geographic proximity of sites; 

2) similar contaminant types; 

3) similar aquifer contarnination'zones; 

4) similar potential investigation methods; 

5) potential scope and complexity of the investigation; 

6) mission impact of remedial activities; ... - 

7) regulatory concerns; and 

8) similarity of potential remedial actions. 

The PSCs in each OU are: 

OU#l : Oil and Solvent ~ i s ~ o s a l  Pits Area 

PSC 26, The Old Main Registered Disposal Area 

PSC 27, Ex Transformer Sto~age Area 

OU#2 : Wastewater Treatment Area 

PSC 2, Aircraft Fire Fighting Training Area 

-PSC 3, Ex Sludge Disposal Area 

PSC 4, Pine Tree Planting Area 

PSC 41, Domestic Sludge Drying Beds 
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PSC 42, Polishing Pond 

PSC 43, IWTP Sludge Drying Beds 

OU#3 : Industrial Area 

PSC 11, Hanger 101 

PSC 12, Old Test Cell Building 101 K - 
PSC 13, Radium Paint Waste Disposal Pit 

PSC 14, Battery Shop 

PSG 15, Solvent and Paint Sludge Disposal Area 

Operable Unit remedial activities are being phased based on investigation and 

hazard priorities, schedule effectiveness and task management. Due to the large 

number of PSCs on the Site overall, the number of PSCs in each RI/FS OU, and the 

aggregate complexity of the contamination problem at each OU, the commencement 

of work at all OUs concurrently is not feasible; therefore, a phased approach has been 

implemented. Present management plans, based on hazardous assessment, are to 

proceed with RI/FS OU#l first, then activate .. . RI/FS OU#2, and then commence Rl/FS 

OU#3. The scheduled staggering provides for a coherent effort by the investigative 

and engineering team enabling a higher quality assessment of the problem and more 

accurate identification of a suitable remedial response action. The aggregation of t h 6  

PSCs and the assignment of phasing priorities was based on the seven criteria stated 

above. The specific aggregation issues are discussed in the accompanying OU Nar- 

ratives. The assignment of priorities was driven by the actual or potential threat posed 

by the PSC's known or suspected contamination. 

The Oil and Solvent Disposal, OU#l, is situated on a topographical high and 

contains halogenated hydrocarbons and petroleum hydrocarbons. The area drains 

into a St. Johns River estuary and adjoining wetlands and abuts a military housing 
-.. .. 

area. The potential environmental and human health threat is sufficient to commence 
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IR program RI/FS work at this OU first. 

The Wastewater Treatment Area, OU#2, has a known, large areal, heavy metal 

and potential halogenated hydrocarbon contamination problem. Due to the proximity 

of the OU to the St. Johns River, there is a sufficient potential environmental threat that 

makes this OU a number two priority. - 
Although the Industrial Area, OU#3, has known halogenated hydrocarbon con- 

tamination, the extent of the problem is unknown. Because the OU abuts the St. Johns 

River, there is concern about an environmental threat. The areal industrial development 

effects a complex investigation. Due to the anticipated time and mission sensitivity of 

this area,. IR efforts at this OU are scheduled to commence last. 

NAS Jacksonville's Navy IR Program (NIRP) Plan, the Plan, details the overall and 

specific management of addressing tR remedial activities at 45 PSCs in seven 

volumes. Due to the large number of PSCs at the Site, economies of scale dictate the 

singular establishment of plan methodologies and protocols. Volume I ,  Organization 

and Planning, addresses the organization of the PI-an, data and project management 
. - 

functions, specific IR Program sub-plans: Health and Safety Plan, and Community 

Relations Plan, Site and PSC background information, OU PSC aggregation process, 

and activity/ OU priority formulation. Volumes 2 and 3, not yet developed, shall con- ' 

tain, respectfully, No Further Action and Site Screening activities. Volume 4 contains 

the basic methodologies and protocols for conducting field investigations, doing field 

sampling work - Basic Field Sampling Plan (BFSP), and performing field and laboratory 

analytical activities - Quality Assurance Program Plan (QAPP); the BFSP and the QAPP 

are combined into one document called the Basic Sampling and Analysis Plan ( S A P ) .  

The specific RI/FS Work Plans for each OU are contained in Volume 5-OU#1, Volume 

6-OU#2, and Volume 7-OU#3; Valumes 6 and 7 are not yet developed: Once this 

basic set of IR/CERCLA work protocols and methodologies containing the OU#l 
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specific work plan are approved, the development of additional work plans shall 

commence. The Navy's Installation Restoration Program Plan for NAS Jacksonville is 

available for viewing in the information repository at the Webb Wesconnett Branch 

Library of the City of Jacksonville Public Libraries located at 6887 103rd Street, Jack- 

sonville, FI. 3221 2-6897. 

4. SITE PSCs S M P  EXCLUSIONS 

The 29 PSCs identified in Attachment A to the FFA are not included nor otherwise 

addressed herein, except in this section. After screening the 29 PSCs, the Navy will 

determine future response activities. See NlRP Plan Volume I for additional information. 

d If ~ / F S  activities are recommended, the US Navy shall create additional 0"s to 

address PSC(s) problems. When established, the future additional OUs shall be 

incorporated into the SMP. The Petroleum PSC Group, consisting of three PSCs: 7, 

19, and 33, have been transferred to the Underground Storage Tank Program for 

response activities detailed in Florida Administrative Code 17-770 and are not included -. - 

in the SMP or the Navy's IR Program. 

5. OPERATIONAL UNIT SCHEDULING 

The schedules of operable units #2 and #3 are based on the issuance of the 

draft RI/FS Work Plan for the previous operable unit. The start of the next OU's work 

plan is commenced during the review process of previous OU's Draft Final Work Plan. 

Presently, the time projected for this staggered scheduling is the result of the extensive 

review comments being received on the initial NlRP Plan, and for inclusion of Federal 

Facilities Agreement review and comment periods. Upon obtaining an agreement on 

the level of information required in a specificwork plan and if the FFA review and 

comment durations are shortened by the parties by their ability to perform the required 
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review in less than the provided time frames, the Navy shall be able to exepidite and 

execute plans earlier. 

6. 1992 - 1993 GENERAL SCHEDULE 

The following is a list of the general deliverables that are associated with the 

overall management of the site and their target transmittal date. 

1992 GENERAL DELIVERABLES TARGET DATES 

1st Qtr. Quarterly Progress Report 30 April, 1992 

2nd Qtr. Quarterly Progress Report 30 July, 1992 

1993 Site Management Plan 1 September, 1992 

3rd Qtr. Quarterly Progress Report 30 October, 1992 

4th Qtr. Quarterly Progress Report 30 January, 1993 

1993 GENERAL DELIVERABLES 
. -  

TARGET DATE 

1st Qtr. Quarterly Progress Report 30 April, 1993 

2nd Qtr. Quarterly Progress Report 30 July, 1993 

1992 Site Management Plan 1 September, 1993 

3rd Qtr. Quarterly Progress Report 

4th Qtr. Quarterly Progress Report 

30 October, 1993 

30 January, 1994 

7. OPERATIONAL UNIT NARRATIVES 

The following are narratives describing the contents of each OU. A description of 

the physical location and terrain is furnished. What is known about the contamination 

and an assessment of its present threat is included. The events for the 'upcoming year 

are listed and the due dates of primary documents.and the target dates of secondary 
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documents are provided. A schedule of the projected submittal dates for primary 

documents only is included for the first outlying year. The upcoming and outlying year 

are on one time line Gantt Chart schedule. For the long term view, a list of projected 

schedule program tasks thru the finalization of the Record of Decision is included. 
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A. RI/FS O~erable Unit #I : The Oil and Solvent Disposal Area PSCs 

Descriotion : 

An area of approximately 20 acres located in the south central part of the Site. 

The topology is open and relatively flat. me unit is located within a drainage ditch 

network. In an included area approximately 150 feet square, PCB transformers were 

stored. This unit is comprised of PSC 26 - The Old Main Registered Disposal Area and 

PSC 27 - Ex-Transformer Storage Area. Previous studies have identified ground water 

and subsurface soils contaminated with industrial solvents, heavy metals, PCBs and 

petroleum hydrocarbons. The unit has experienced interim remedial measures that 

have removed the direct exposure threat to the public's health or the environment. 

1992 Primarv Deliverables: 

-- NONE -- 

1992 Secondaw Deliverable~ : 

Preliminary Site Characterization 

Report 

Proiected 1993 Primarv Deliverables : 

Draft Baseline Risk Assessment 

[Agency Review Comments] 

Draft Final Baseline RA 

Draft Remedial Investigation Report 

[Agency Review Comments] 

Due Date : 

- NONE -- 
Tarqet Dates : 

5 December, 1992 

Tarqet Dates : 

19 January, 1993 

90 days after receipt of document 

120 days after reciept of review 

comments 

20 March, 1993 

90 days after receipt of document 

Draft Final RI Report 120 days after reciept of review 
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Draft Feasibility Study 

[Agency Review C o m ~ n t s ]  

comments 

27 March, 1993 

90 days after receipt of document 

Draft Final FS 120 days after reciept of review 

comments 

** : Action occurs unless Dispute Resolution evoked by one of the three FFA Parties. 
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Schedule Name : SMP Work Schedule f o r  OU# 1 

~esponsible : US NAVY 

As-of Date : 27-Aug-91 

The  proposed schedule f o r  

at OU#1 - Oil and Solvent 

Task Name 
......................... 
NAVY MAILS DFINAL 

RI/FS WP GOES F I N A L  

RI/FS WP F I N A L I Z E D  

R I  Field Work 

AWARD WORK 

FW ~obilization 

Do F i e l d  Work 

Data Validation 

Data Analysis 

Gen 0-PCSR 

Review & Gen F-PCSR 

Transmit D-PCSR 

AGENCY REVIEW 

Agency T r a n s m i t s  RCs 

Navy R v s  RCs, Gen F-Rpt  

Additional RI ~ i ' e l d  Wk. 

NUMERICAL MODELING 

AWARD WORK 

Phase I NM Tasks 

Phase I1 NM Tasks 

.Gen DNM Rpt. 

Review & Gen F-NMRpt. 

Schedule F i l e  : OU19293B 

performing CERCLA response actions 

Disposal P i t s  Area. - 
S t a r t  

Date Duration 

7.0 days 

30.0 days 

0-0 

427.0 day 

75.0 days 

30.0 days 

187.0 day 

45.0 days 

45.0 days 

45.0 days 

89.0 days 

7.0 days 

30.0 days 

7.0 days 

45.0 days 

1.0 day 

472.0 day 

75.0 days 

150.0 day 

60.0 days 

30.0 days 

89.0 days 

End 

Date 
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Task Name 

T r a n s m i t  D-PCSR 

AGENCY REVIEW 

~ g e n c y  T r a n s m i t s  RCs 

Navy Rvs RCs, Gen F-Rpt 

BASELINE RISK ASSESSMENT 

AWARD WORX 

Phase I BLRA Tasks 

Phase I1 BLRA Tasks 

PREPARE DRFT BASELINE 

SUBMIT DRAFT BASELINE 

T r a n s m i t  D-BLRA 

Gen ~ i n a l  BRA 

AGENCY REVIEW 

NAVY RECVS COMMENTS 

NAVY R ON RCs 

NAVY MAIL R ON RCs 

PREPARE DRAFTIFINAL 

SUBMIT DRAFTIFINAL 

BASELINE FINALIZED 

DF-BLRA RPT Transmit. 

RI REPORT GENERATION 

AWARD WORK 

WORK RI TASKS 

Develop Draft RI Rpt. 

Start 

Date 
--------- 
19-Jan-93 

2 6-Jan-93 

25-Feb-93 

4-Mar-93 

5-0ct-91 

5-0ct-9 1 

19-Dec-9 1 

21-0ct-92 

2 0-Dec-92 

19-Jan-93 

' 19-Jan-93 

26-Jan-93 

26-Jan-93 

26-Apr-93 

3-May-93 

2-Jul-93 

2-Jul-93 

3 1-Aug-9 3 

7-Sep-93 

3 1-Aug-93 

-5-Oct-91 

5-Oct-9 1 

19-Dec-91 

19-Jan-93 

7.0 days 

30.0 days 

7.0 days 

45.0 days 

479.0 day 

75.0 days 

150.0 day 

60.0 days 

30.0 days 

7.0 days 

0.0 

254.0 day 

90.0 days 

7.0 days 

60.0 days 

7.0 days 

6 0 . 0  days 

7.0 days 

30.0 days 

0.0 

5 3 9 . 0  day 

75.0 days 

232.0 day 

60.0 days 

End 

Date 

SUBMIT 'DRAFT RI RPT 20-Mar-93 7.0 days 27-Mar-93 

DRAFT RI RPT DLVD 27-Mar-93 0.0 27-Mar-93 

GEN FINAL RI RPT 27-Mar-93 254.0 day 6-Dec-93 

AGENCY REVIEW 27-Mar-93 90.0 days 25-Jun-93 



Federal Facilities Agreement 

Site .. . Management . Plan 

NAS Jacksonville 

Task Name 

NAVY RECVS COMMENTS 

NAVY R on RCS 

NAVY MAILS COMENTS 

PREPARE DRAFT/FINAL 

SUBMIT DRAFTIFINAL 

RI REPORT FINALIZED 

RI ~inalized 

TREATABILITY STUDY 

AWARD WORK Plan Gen 

Gen Work Plans 

Award T/T WP 

PERFORM TREATABILITY 

Gen. D-T/T Rpt. 

SUBMIT DRFT TREAT 

AGENCY REVIEW 

AGENCY MAILS RCs 

NAVY Assess RCs 

NAVY SENDS R OF RCS 

TREAT STDY FINALIZED 

FEASIBILITY STUDY 

AWARD WORK 

DO FS W O W  TASKS 

GEN. DRAFT FS RPT 

SUBMIT DRAFT FS 

DRAFT FS RPT DLVD 

GEN FINAL FS RPT 

AGENCY REVIEW 

NAVY RECVS COMMENTS 

Start 

Date 
--------- 
25-Jun-93 

2-Jul-93 

3 1-Aug-93 

3 1-Aug-93 

30-Oct-93 

6-NOV-93 

6-Dec-93 

5-0ct-91 

5-Oct-91 

19-Dec-91 

2-Feb-92 

17-Apr-92 

14-Sep-92 

29-Oct-92 

5-NOV-92 

5-Dec-92 

5-Dec-92 

19-Dec-92 

2 6-Dec-92 

5-Oct-91 

5-Oct-9 1 

19-Dec-91 

19-Jan-93 

20-~ar-93 

27-Mar-93 

27-Mar-93 

27-Mar-93 

25-Jun-93 

Duration 

--------- 
7.0 days 

60.0 days 

7.0 days 

60.0 days 

7.0 days 

30.0 days 

0.0 

478.0 day 

75.0 days 

45.0 days 

75.0 days 

150.0 day 

45.0 days 

7.0 days 

30.0 days 

7.0 days 

14.0 days 

7.0 days 

30.0 days 

539.0 day 

75.0 days 

360.0 day 

60.0 days 

7.0 days 

0.0 

254.0 day 

90.0 days 

7.0 days 

- 
Page 14 of 25 ,e 

. . -  - 
Revision 4.2 
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Revision 4.2 

Task Name 
~~_~~~~~~~C~~~~~~~~__________C________C_C___~__________C________C_C___~~~ 

NAVY R of RCS 

NAVY Mail R of RCs 

PREPARE DRFT/FINAL 

SUBMIT DFAFT/FINAL 

FS RPT goes f i n a l  

FS Finalized 

PROPOSED PLAN 

XXARD PP & ROD WORK 

PREPARE PP 

SUBMIT DRAFT PP 

DPP ISSUED 

GEN FINAL PP 

AGENCY REVIEW 

AGENCY MAILS COMMENTS 

NAVY R of RCs 

NAVY MAILS COMENTSS 

PREPARE DRAFTjFINAL 

SUBMIT DRAFT/FINAL 

PP goes final 

PP FINAL ISSUED 

PP PUB. MTG. 

PREP PUB. MTG NOTICE 

PUBLISH MTG NOTICE 

COMMENTS FROM PUBLIC 

PP Finalized 

GEN DRAFT ROD 

GEN RESPON. SUM 

R e v i e w  Pub Comments 

Start 

Date 
--------- 
2-Jul-93 

3 1-Aug-9 3 

3 1-Aug-93 

3 0-Oct-93. 

6-NOV-9 3 

6-Dec-93 

6-Dec-93 

6-Dec-93 

19-Feb-94 

20-Apr-94 

27-Apr-94 

27-Apr-94 

27-Apr-94 . 
2 6-Jul-94 

2-Aug-94 

1-Oct-94 

1-0ct-94 

3 0-NOV-94 

7-Dec-94 

6-Jan-95 

6-Jan-95 

6-Jan-9 5 

2 1-Jan-95 

2 0-Feb-95 

6-Apr-95 

6-Apr-95 

6-Apr-95 

6-Apr-95 

Duration 
c----c--- 

60.0 days 

7.0 days 

60.0 days 

7.0 days 

30.0 days 

0.0 

142.0 day 

75.0 days 

60.0 days 

7.0 days, 

0.0 

254.0 day 

90.0 days 

7.0 days 

60.0 days 

7 .0  days 

60.0 days 

End 

Date 
--------- 
3 1-Aug-9 3 

7-Sep-93 

30-0ct-93 

6-NOV-93 

6-Dec-93 

6-D~c-93 

27-Apr-94 

19-Feb-94 

20-Apr-94 

27-Apr-94 

27-Apr-94 

6-Jan-95 

26-Jul-94 

2-Aug-94 

1-0ct-94 

8-0ct-94 

3 0-NOV-94 

7.0 days 7-Dec-94 

30.0 days 6-Jan-95 

0.0 6-Jan-95 

90.0 days 6-Apr-95 

15.0 days 21-Jan-95 

30.0 days 2 0-Feb-9 5 

45.0 days 6-Apr-95 

0.0 6 - ~ ~ r - 9  5 

112.0 day 27-Jul-95 

45.0 days 2 1-May-9 5 

15.0 days 21-~pr-95 
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Task Name 
_ _ d C I - - - - - - - - - I - - C - _ _ L - - - - - -  

Gen Summary 

PREPARE DRAFT ROD 

NAVY MAILS DROD 

DRAFT ROD SUBMITTED 

GEN FINAL ROD 

AGENCY REVIEW 

AGENCY MAILS COMMENTS 

NAVY R of RCs 

NAVY COMENTS mailed 

NAVY GEN DFinal 

NAVY mails DFinal 

ROD GOES FINAL 

ROD FINALIZED 

ROD OFFICIAL 

ROD SIGNATURE 

PREP PUB. NOTICE 

PUBLISH NOTICE 

ROD FINAL & OFFICIAL 

Start End 

Date ~uration Date 
--------- --------- --------- 
2 1-Apr-95 30 .0  days 2 1-May-95 

2 1-May-95 60 .0  days 20-Jul-95 

20-Jul -95 7 . 0  days 27-Ju~-95 

0 . 0  

254.0  day 

9 0 . 0  days 

7.0 days 

6 0 . 0  days 

7 . 0  days 

6 0 . 0  days 

7.0 days 

3 0 . 0  days - 

0.0 

4 6 . 0  days 

1 . 0  day 

1 5 . 0  days 

3 0 . 0  days 

0 . 0  
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Revision 4.2 

6 .  RI/FS Operable Unit #2 : The Wastewater Treatment Area PSCs 

Descri~tion : 

An area on the Northwest end of the air station comprising six PSCs: 2 - Fire 

Fighting Training Area, 3 - Ex-Sludge Disposal Area, 4 - Pine Tree Planting Area, 41 - 
Ex-Domestic Sludge Drying Beds, 42 - Ex-Polishing Pond, and 43 - Ex-IWTP Sludge 

Drying Beds. The area is the location of the stations domestic and industrial was- 

tewater plants, is bounded on the north by the St. Johns River and, even though 

relatively flat, is a hydrologic high. me area's groundwater has known contamination 

consisting of industrial solvents and heavy metals. No direct exposure threat presently 

exists to public health or the environment. 

I, 
1992 Primarv Deliverables : Due Dates : 

Draft RI/FS Work Plan . 19 April, 1992 

[Agency Review Comments] 

Final RI/FS Work Plan 

90 Days after receipt of document 

120 Days after reciept of review 
... . - 

comments 

1992 Secondarv Deliverables : Taraet Dates 

OU#2 RI/FS Sampling & Analysis Plan 19 April, 1992 

OU#2 RI/FS Health and Safety Plan 19 April, 1992 

[Agency Review Comments] 30 Days after reciept of document 

Proiected 1993 Primarv Deliverables : 

- NONE -- 
Proiected Due Dates 

-- NONE - 

** : Action occurs unless Dispute Resolution evoked by one of the three FAA Parties 
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Fievision 4.2 

Schedule Name : SMP Work Schedule for OU# 2 

~esponsible : US NAVY 

As-of Date : 1-Oct-91 Schedule File : 0U29293A 

The proposed FFA CERCLA schedule for response actions at 

O U f 2 ,  Wastewater Treatment Area. 

GEN Draft RI/FS W? 

'AWARD WORK 

Develop Rough WP 

NAVY Review Rough 

Gen Draft WP 

NAVY Mail Draft RIIFSWP 

Draf t  RI/FS WP Issued 

Gen F i n a l  RI/FS WP 

Agency R&C Draft WP 

AGENCY MAIL RCS 

NAV ASSESS R&C 

NAVY MAIL R OF RCS 

NAVY GEN FINAL RI/FS WP 

NAVY MAILS DFINAL 

RI/FS WP GOES FINAL 

RI/FS WP FINALIZED 

RI ~ i e l d  Work 
AWARD WORK 

FW ~obilization 

Do F i e l d  Work 

Data Analysis 

1-Oct-91 187.0 day 26-Apr-92 

1-Oct-9 1 75.0 days 2 0-Dec-9 1 

3 0.0 days 

30.0 days 

45.0 days 

7.0 days 

0.0 

2 5 4 . 0  day 

90.0 days 

7.0 days 

60.0 days 

7.0 days 

60.0 days 

7.0 days 

30.0 days 

0.0 

427.0 day 

75.0 days 

30.0 days 

187.0 day 

45.0 days 
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NAS Jacksonville 

Task Name 

Gen D-PCSR 

Review & Gen F-PCSR 

Transmit D-PCSR 

AGENCY REVIEW 

Agency Transmi t s  RCs 

Navy Rvs RCs, Gen F-Rpt 

Additional RI Field Wk. 

@ NUMERICAL MODELING 

AWARD WORK 

Phase I NM Tasks 

Phase I1 NM Tasks 

Gen DNM R p t .  

~ e v i e w  & Gen F-NMRpt. 

~ r a n s m i t  D-PCSR 

AGENCY REVIEW 

Agency Transmits RCs 

Navy Rvs RCs, G e n  F-Rpt 

BASELINE RISK ASSESSMENT 

AWARD WORK 

Phase I BLRA Tasks 

Phase I1 BLRA Tasks 

PREPARE DRFT BASELINE 

SUBMIT DRAFT BASELINE 

Transmit. D-BLRA 

Gen Final BRA 

AGENCY REVIEW 
1 

NAVY RECVS COMMENTS 

August 30, 1991 

Page 19 of 25 

 isio ion 4.2 

S t a r t  

Date 

45.0 days 

45.0 days 

89.0 days 

7 . 0  days 

30.0 days 

7.0 days 

45.0 days 

1.0 day  

472 .0  day 

75.0 days 

150.0  day 

60.0 days 

3 0.0 days 

89.0 days 

7.0 days 

30.0 days 

7.0 days 

45.0  days 

479.0 day 

75.0 days 

150.0 day 

60.0 days 

3 0 - 0  days 

7 . 0  days 

0.0 

254.0 day 

90.0 days 

7.0 days 



Task Name 
-__------1---------1________1_________1____1--1________1_________1____1-1________1_________1____1 

NAVY P, ON RCS 

NAVY MAIL R ON RCS 

PREPARE DRAFTIFINAL 

SUBMIT DRAFT/FINAL 

BASELINE FINALIZED 

D-BLRA RPT Transmit. 

DRAFT R I  RPT DLVD 

XI RETORT GENERATION 

AWARD WORK 

WORK RI TASKS 

Develop Draft RI Rpt. 

SUBMIT DRAFT R I  RPT 

GEN FINAL RI RPT 

AGENCY REVIEW 

NAVY RECVS COMMENTS 

NAVY R on RCs 

NAVY MAILS COMENTS 

PREPARE DRAFT/FINAL 

SUBMIT DRAFTIFINAL 

RI REPORT FINALIZED 

RI Finalized 

TREATABILITY STUDY 

AWARD WORK Plan Gen 

Gen Work Plans 

Award T/T WP 

PERFORM TRFATABILITY 

G e n .  D-T/T Rpt. 

SUBMIT DRFT TREAT 

Start 

Date 
--------- 

7-Sep-94 

7-NOV-94 

7-NOV-94 

23-Jan-95 

30-Jan-95 

23-Jan-95 

31-Jul-94 

10-Jan-93 

10-Jan-93 

28-Mar-93 

' 23-May-94 

24-5~1-94 

31-Jul-94 

31-Jul-94 

3 1-act-94 

7 -NoV-9 4 

23-Jan-95 

23-Jan-95 

4-Apr-95 

13-Apr-95 

25-May-95 

10-Jan-93 

10-Jan-93 

28-Mar-93 

12-May-93 

28-Jul-93 

14-Jan-94 

2-Mar-94 

Duration 
--------- 
60.0 days 

7.0 days 

60.0 days 

7.0 days 

30.0 days 

0.0 

0.0 

539.0 day 

75.0 days 

232.0 day 

60.0 days 

7.0 days 

254.0 day 

90.0 days 

7.0 days 

60.0 days 

7.0 days 

60.0 days 

7.0 days 

30.0 days 

0.0 

478.0 day 

75.0 days 

45.0 days 

75.0 days 

150.0 day 

45.0 days 

7.0 days 

End 

Date 
--------- 
7-NOV-94 

15-NoV-94 

23-Jan-95 

30-Jan-95 

2-Mar-95 

23-Jan-95 

31-Jul-94 

31-Jul-94 

28-Mar-93 

2 0-NOV-93 

24-5~1-94 

31-Sul-94 

25-May-95 

3 1-0ct-94 

7 4  -Nov-9 

23-Jan-95 

30-Jan-95 

4-Apr-95 

13-Apr-95 

25-May-95 

25-May-95 

2 9-May-9 4 

28-Mar-93 

12-May-93 

28-Ju1-93 

14-Jan-94 

2-Mar-94 

9-Mar-94 
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NAS Jacksonville 

NAVY Assess RCs 

NAVY SENDS R O F  RCS 

TREAT STDY FINALIZED 

FEASIBILITY STUDY 

AWARD WORK 

DO FS WORK TASKS 

GEN. 'DRAFT FS RPT 

SUBMIT DRAFT FS 

DRAFT FS RPT DLVD 

GEN FINAL FS RPT 

AGENCY REVIEW 

NAVY R E W S  COMMENTS 

NAVY R of RCs 

NAVY Mail R of RCS 

PREPARE DRFTIFINAL 

SUBMIT DMFT/FINAL 

FS RPT goes f i n a l  

FS Finalized 

PROPOSED PIAN 

AWARD PP & ROD WORK 

PREPARE PP 

SUBMIT DRAFT PP 

DPP ISSUED 

a GEN FINAL PP 

AGENCY REVIEW 

S t a r t  

Date 

AGENCY MAILS COMMENTS 29-Apr-96 

August 30, 1991 

Page 21 of 25 
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Duration 

30.0 days 

7.0 days 

14 .0  days 

7.0 days 

30.0  days 

539.0  day 

75.0  days 

360.0  day 

60.0 days 

7.0 days 

0.0  

254.0 day 

90.0  days , 

7 .0  days 

60.0  days 

7.0 days 

60.0 days 

7 . 0  days 

30 .0  days 

0.0 

1 4 2 . 0  day 

75 .0  days 

60.0  days 

7 .0  days 

End 

Date 

0.0 19-Dec-95 

254.0 day. 23-Dec-96 

90 .0  days 29-Apr-96 

7.0 days 8-May-9 6 
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NAS Jacksonville Revision 4.2 

Task Name 
-----1-----1-------_____1_____1_____________-_____1_____1_____________--_____1_____1_____________ 

NAVY R of RCs 

NAVY MAILS COMENTSS 

PREPARE DRAFT/FINAL 

SUBMIT DRAFT/FINAL 

PP goes final 

PP FINAL ISSUED 

PP PUB. MTG* 

PREP PUB. MTG NOTICE 

PUBLISH MTG NOTICE 

COMMENTS FROM PUBLIC 

PP Finalized 

GEN DRAFT ROD 

GEN RESPON. SUM 

Review Pub Comments 

Gen Summary- 

PREPARE DRAFT ROD 

NAVY MAILS DROD 

DRAFT ROD SUBMITTED 

GEN FINAL ROD 

AGENCY REVIEW 

AGENCY MAILS COMMENTS 

NAVY R of RCs 

NAVY COMENTS mailed 

NAVY GEN DFinal 

NAVY m a i l s  DFinal 

ROD GOES FINAL 

ROD FINALIZED 

ROD OFFICIAL 

Start 

Date 
--dm----- 

8-May-96 ' 

2-Aug-9 6 

2-Aug-9 6 

29-0ct-96. 

7-NOV-96 

2 3 -Dec-9 6 

23-Dec-96 

23-Dec-96 

15-Jan-97 

28-Feb-97 

2-May-97 

2-May-97 

2 -May-97 

2-May-97 

23-May-97 

8-Jul-97 

1-0ct-97 

10-Oct-97 

10-Oct-97 

10-Oct-97 

24-Feb-98 

5-Mar-98 

2 9-May-98 

29-May-98 

24-Aug-98 

2-~ep-98 

16-Oct-98 

16-Oct-98 

- 

Duration 
--------- 
60.0 days 

7.0 days 

60.0 days 

7.0 days 

30.0 days 

0.0 

90.0 days 

15.0 days 

30.0 days 

45.0 days 

0.0 

112.0 day 

45.0 days 

15.0 days 

30.0 days 

60.0 days 

7.0 days 

0.0 

254.0 day 

90.0 days 

7.0 days 

60.0 -days 

7.0 days 

60.0 days 

7.0 days 

30.0 days 

0.0 

46.0 days 

End 

Date 
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NAS Jacksonville ~evisi64.2 

S t a r t  

Task Name Date Duration 
__------------dI------_______________I_________-_______________I_________ --------- -------I- 

ROD SIGNATURE 16-Oct-98 1.0 day 

PREP PUB. NOTICE 19-Oct-98 15.0 days 

PUBLISH NOTICE 9-Nov-98 30.0 days 

ROD FINAL & OFFICIAL 23-Dec-98 0.0 

End 

Date 
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Revision 4.2 

C. RI/FS Operable Unit #3 : The Industrial Area PSCs 

Descriation : 

An area on the east side of the air station comprising five PSCs: 11 - Hanger 101, 

12 - Old Test Cell Building 101 k, 13 - Radium Paint Waste Disposal Pit, 14 - Battery 

Shop, 15 - Ex-Solvent and Paint Sludge Disposal Area. The area is flat and adjacent to 

the St. Johns River. Located within this industrial complex is the Naval Aviation Depot 

and several helicopter squadrons. Previous studies have identified groundwater and 

subsurface soils contaminated with industrial solvents and heavy metals. No direct 

exposure threat presently exists to public health or the environment. 

1992 Primam Documents : Due Dates : 

-- NONE -- - NONE-- 

1992 Secondarv Documents : Taraet Dates : 

-- NONE -- - NONE -- 

Proiected 1993 Primarv Deliverable~ : Proiected Due Dates : 
.-. . -  

Draft RI/FS Work Plan 3 July, 1993 

[Agency Review Comments] 90 Days after receipt of document 

Final RI/FS Work Plan 120 Days after reciept of review 

comments 

** : Action occurs unless Dispute Resolution evoked by one of the three FAA Parties 
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NAS Jacksonville Revision 4.2 

Schedule Name : SMP Work Schedule for OU# 3 

~esponsible : US NAVY 

As-of Date : 27-Aug-91 Schedule File : OU39293C 

The proposed FFA CERCLA schedule for response actions 

OU#2, Wastewater Treatment A r e a .  a 

S t a r t  

Task Name Date Duration 

GEN Draft RI/FS WP 

AWARD WO,W * Develop Rough WP 

NAVY Review Rough 

Gen D r a f t  WP 

NAVY   ail Draft RI/FSWP 

Draft RI/FS WP Issued 

Gen Final RI/FS WP 

Agency R&C Draft WP 

AGENCY MAIL R C s  

NAV ASSESS R&C 

NAVY MAIL R OF RCs 

NAVY GEN FINAL RI/FS W P  

NAVY MAILS DFINAL 

RI/FS WP GOES FINAL 

RI/FS WP FINALIZED 

RI Field Work 

AWARD WORK 

FW Mobilization 

Do Field Work 

Data Analysis 

4-Jan-93 187.0 day 

4-Jan-93 7 3 . 0  days 

20-Mar-93 30.0 days 

19-Apr-93 - 30.0-days 

45.0 days 

7.0 days 

0.0 

254.0 day 

90.0 days 

7.0 days 

60.0 days 

7.0 days 

60.0 days 

7.0 days 

30.0 days 

0.. 0 

427.0 day 

75.0 days 

30.0 days 

19-Jun-94 187.0 day 

23-Dec-94 45.0 days 

End 

Date 

Data Validation 6-Feb-95 45.0 days 23-Mar-95 
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Task Name 
_------------------________I________________________I________________-________I________________-- 

Gen D-PCSR 

~eview & Gen F-PCSR 

Transmit D-PCSR 

AGENCY REVIEW 

Agency Transmits RCs 

Navy Rvs RCs, Gen F-Rpt 

~dditional RI Field Wk. 

NUXERICAL MODELING 

AWARD WORK 

Phase I NM Tasks 

Phase I1 NM Tasks 

Gen DNM R p t .  

Review & Gen F-NMRpt. 

Transmit D-PCSR 

AGENCY REVIEW 

Agency Transmits RCs 

Navy Rvs RCs, Gen F-Rpt 

BASELINE RISK ASSESSMENT 

AWARD WORK 

Phase I BLRA Tasks  

Phase I1 BLRA Tasks 

PREPARE DRFT BASELINE 

SUBMIT DRAFT BASELINE 

T r a n s m i t  0-BLRA 

Gen F i n a l  BRA 

AGENCY REVIEW 

NAVY RECVS COMMENTS 

NAVY R ON RCs 

August 30, 1991 

. , . .  -. - . . . , .  

Start 

Date 
--------- 
23-Mar-95 

7-May-9 5 

7-May-95 

14-May-95. 

13-Jun-95 

20-Jun-95 

4-Aug-95 

6-Nar-94 

6-Mar-94 

2 0-May-94 

23-Mar-95 

2 2-May-9 5 

21-Jun-95 

2 1-Jun-9 5 

28--Jun-95 

28-Jul-95 

4-Aug-95 

6-Mar-94 

6-Mar-9 4 

20-May-94 

23-Mar-95 

22-May-95 

21-Jun-95 

21-Jun-95 

28-~un-95 

28-Jun-95 

26-Sep-95 

3-0ct-95 

Duration 
---c----c 

45 .0  days 

89.0 days 

7.0 days 

30.0 days 

7.0 days 

45.0 days 

1.0 day 

472.0 day 

75.0 days 

150.0 day 

60.0 days 

30.0 days 

89.0 days 

7.0 days 

30.0 days 

7.0 days 

45.0 days 

479.0 day 

75.0 days 

150.0 day 

60.0 days 

30.0 days 

7.0 days 

0.0 

254.0 day 

90.0 days 

7.0 days 

60.0 days 

End 

Date 

-dm----- -  

7-May-9 5 

4-Aug-95 

14-May-95 

13-Jun-95 

20-Jun-95 

4-Aug-95 

5-Aug-95 

21-Jun-95 

20-May-94 

17-0ct-94 

22-May-95 

21-Sun-95 

18-Sep-95 

28-Jun-95 

28-Jul-95 

4-Aug-95 

18-Sep-95 

28-Jun-95 

20-May-94 

17-0ct-94 

22-May-95 

21-Jun-95 

28-Sun-95 

21-Jun-95 

12-Mar-96 

26-Sep-95 

3-0ct-95 
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Task Name 

NAVY MAIL R ON RCs 

PREPARE DRAFT/FINAL 

SUBMIT DRAFT/FINAL 

BASELINE FINALIZED 

D-BLRA RPT Transmit. 

DRAFT RI RPT DLVD 

RI REPORT GENERATION 

.WORK RI TASKS 

Develop Draft RI Rpt .  

SUBMIT DRAFT RI RPT 

GEN FINAL RI RPT 

AGENCY REVIEW 

NAVY RECVS COMMENTS 

NAVY R on RCs 

NAVY MAILS COMENTS 

PREPARE DRAFT/FINAL 

SUBMIT DRAFT/FINAL 

RI REPORT FINALIZED 

RI Finalized 

TREATABILITY STUDY 

AWARD WORK Plan Gen 

Gen Work Plans 

Award T/T WP 

PERFORM TREATABILITY 

0 '  Gen. D-T/T Rpt. 

.SUBMIT DRFT TREAT 

AGENCY REVIEW 

Start  

Date 
me------- 

2-Dec-95 ' 

2-Dec-95 

3 1-Jan-9 6 

7-Feb-9 6 

31-Jan-9 6 

27-AUg-95 

6-Mar-94 

6-Har-94 

~uration 
--------- 
7.0 days 

60.0 days 

7.0 days 

30.0 days 

0.0 

0.0 

539.0 day 

75.0 days 

232.0 day 

60.0 days 

7.0 days 

254.0 day 

90.0 days 

7.0 days 

60.0 days 

7.0 days 

60.0 days 

7 . 0  days 

30.0 days 

0.0 

478.0 day 

75.0 days 

45.0 days 

75.0 days 

150.0 day 

45.0 days 

7 . 0  days 

30.0 days 

End 

Date 
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Task Name 

AGENCY MAILS R C s  

NAVY Assess RCs 

NAVY SENDS R O F  RCs 

TREAT STDY FINALIZED 

FEASIBILITY STUDY 

AWARD WORK 

DO FS WORK TASKS 

GEN. DFSFT FS RPT 

SUBMIT DRAFT FS 

DRAFT FS RPT DLVD 

GEN F I N A L  FS RPT 

AGENCY REVIEW 

NAVY RECVS COMMENTS 

NAVY R of RCs 

NAVY Mail R of RCs 

PREPARE DRFTIFINAL 

SUBMIT DRAFTIFINAL 

FS RPT goes final 

FS Finalized 

PROPOSED PLAN 

AWARD PP & ROD WORK 

PREPARE PP 

SUBMIT DFAFT PP 

DPP ISSUED 

GEN FINAL PP 

AGENCY REVIEW 

AGENCY MAILS COMMENTS 

NAVY R of RCs 

Start 

Date 

--------- 
7-May-95 

14-May-95 

2 8 -May-9 5 

28-May-95 

6-Mar-94 

6-Mar-94 

20-May-94 

21-Jun-95 

20-Aug-95 

27-Aug-95 

' 27-Aug-95 

27-Aug-95 

25-NOV-95 

2-Dec-95 

31-Jan-96 

31-Jan-9 6 

12-Apr-96 

23-Apr-96 

5-Jun-96 

5-Jun-96 

- 5-Jun-96 

20-Sep-96 

18-Dec-96 

30-Dec-96 

30-Dec-96 

3 0-Dec-96 

8-May-97 

19-May-97 

~uration 
--------- 
7.0 days 

14.0 days 

7.0 days 

30.0 days 

539.0 day 

75.0 days 

360.0 day 

60.0 days 

7.0 days 

0.0 

254.0 day 

90.0 days 

7.0 days 

60.0 days 

7.0 days 

60.0 days 

7.0 days 

30.0 days 

0.0 

142.0 day 

75.0 days 

60.0 days 

7.0 days 

0.0 

254.0 day 

90.0 days 

7.0 days 

60.0 days 

End 

Date 

-------- 
14-May-95 

2 8 -May-9 5 

4-Jun-95 

27-Jun-95 

27-Aug-95 

20-May-94 

15-May-95 

20-Aug-95 

27-Aug-95 

27-Aug-95 

5-Jun-96 

25-NOV-95 

2-Dec-95 

3 1-Jan-9 6 

7-Feb-96 

12-Apr-96 

23-Apr-96 

5-Jun-96 

5-~un-96 

3 0-Dec-9 6 

20-Sep-96 

18-Dec-9.6 

30-Dec-96 

30-Dec-96 

5-Jan-98 

8-May-97 

19-May-97 

13 -Aug-97 
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NAVY MAILS COMENTSS 

PREPARE DRAFT / FINAL 
SUBMIT DRAFTIFINAL 

PP goes final 

PP FINAL ISSUED 

PP PUB. MTG. 

PREP PUB. MTG NOTICE 

PUBLISH MTG NOTICE 

COMMENTS FROM PUBLIC 

PP Finalized 

GEN DMFT ROD 

GEN RESPON. SUM 

Review Pub Comments 

Gen Summary 

PREPARE DRAFT ROD 

NAVY MAILS DROD 

DRAFT ROD SUBMITTED 

GEN FINAL ROD 

AGENCY REVIEW 

AGENCY MAILS COMMENTS 

NAVY R of RCs 

NAVY COMENTS mailed 

NAVY GEN DFinal 

NAVY,. mails DFinal 

ROD ~ O E S  FINAL 

ROD FINALIZED 

ROD OFFICIAL 

ROD SIGNATURE 

S t a r t  

Date 
--------- 
13-Aug-97 

13-Auq-97 

7-NOV-97 

19-NOV-97 

5-Jan-98 

5-Jan-98 

5-Jan-98 

27-Jan-98 

11-Mar-98 

, 13-May-98 

13-May-98 

13 -May98 

13 -May-98 

4-Jun-98 

17-Jul-98 

13-Oct-98 

22-Oct-98 

22-0ct-98 

22-Oct-9 8 

5-Mar-99 

16-Mar-99 

9-Jun-99 

9-Jun-99 

2-Sep-99 

14-Sep-99 

27-Oct-9 9 

27-Oct-9 9 

27-0ct-99 

~uration 
----c-c-- 

7.0 days 

60.0 - days 
7.0 days 

30.0 days 

0.0 

90.0 days 

15.0 days 

30.0 days 

45.0 days 

0 . 0  

112.0 day 

45.0 days 

15.0 days 

3 0 . 0  days 

60.0 days 

7.0 days 

0.0 

254.0 day 

go .  0 -  days 

7.0 days 

60.0 days 

7.0 days 

60.0 days 

7.0 days 

30.0 days 

0.0 

46.0 days 

1. o day 

End 

Date 
-----I--- 

22-Aug-97 

7-NOV-97 

19-NOV-97 

5-Jan-98 

5-Jan-98 

13-May-98 

27-Jan-98 

11-Mar-98 

13-May-98 

13-May-98 

22-Oct-98 

17-Jul-98 

4-Jun-98 

17-Jul-98 

13-0ct-98 

22-Oct-98 

22-0ct-98 

27-Oct-99 

5-Mar-99 

16-Mar-99 

9-Jun-99 

18-Jun-99 

2-Sep-99 

14-Sep-99 

27-0ct-99 

27-Oct-99 

5-Jan-00 

28-0ct-99 



Start End 

Task Name Date Duration Date 
--I-C---_--I--C---_I_-C------ --------- -_--_---- ------I-- 

PREP PUB. NOTICE 28-Oct-99 15.0 days 19-NoV-9 9 

PUBLISH NOTICE 19-Nov-99 30.0 - days 5-Jan-00 

ROD FINAL & OFFICIAL 5-Jan-00 0.0 5-Jan-00 
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Schedule Name : Informal Expedited Work Schedule for 1992 - 1993 
Responsible : US NAVY 

As-of Date : 27-Aug-91 9:00a 

Task Name 

OU#l SCHEDULE 

Gen. DF RI/FS WP 

RI/FS WP FINALIZED 

FIELD WORK START 

FIELD WORK COMPLETED 

DATA VAL. & ASSESSMENT 

GEN. DRAFT RI/FS RGPORT 

AGENCY REVIEW 

GEN. DFINAL RI/FS REPORT 

GEN. DRAFT PROPOSED PLAN 

FINAL RI/FS KEPORT 

RECEIVE PP REVIEW COMMENTS 

DRAFT FINAL PROPOSED PLAN 

PP FINALIZED 

PUBLIC NOTICE 

PUBLIC MEETING 

COMMENT PERIOD BEGINS 

END OF COMMENT PERIOD 

DRAFT RESPONSIVENESS SUHHARY 

DRAFT RECORD OF DECISION 

AGENCY REVIEW 

DRAFT FINAL ROD 

. Schedule File : IEXS9293 

Start 

Date 
--------- 
30-Jul-9 1 

30-Jul-91 

13-Sep-9 1 

28-Sep-91 

17-Nov-9 1 

21-Jun-92 

19-sep-92 

18-Dec-92 

1-Feb-93 

2-Apr-93 

2-May-93 

2-May-93 

23-nay-93 

13-Jun-93 

13-Jun-93 

13-Jul-93 

14-Jul-93 

14-Ju-1-9 3 

28-Aug-93 

6-Sep-93 

27-Sep-93 

27-Oct-93 

D u r a t i o n  
--------* 

- 850.0 day 

45.0 days 

15.0 days 

50.0 days 

217.0 day 

90.0 days 

90.0 days 

45.0 days 

90.0 days 

30.0 days 

15.0 days 

21.0 days 

21.0 days 

0.0 

30.0 days 

1.0 day 

0.0 

45.0 days 

30.0 days 

21.0 days 

30.0 days 

30.0 days 

End 

Date 

--------- 
2 6-Nov-93 

13-Sep-91 

28-Sep-9 1 

17-Nov-91 

21-Jun-92 

19-Sep-92 

18-Dec-92 

1-Feb-93 

2-May-93 

2-nay-93 

17-Hay-93 

23-May-93 

13-Jun-93 

13-Jun-93 

13-Jul-93 

14-Jul-93 

14-Jul-93 

28-Aug-93 

27-Sep-93 

27-Sep-93 

27-Oct-93 * 

26-NOV-93 



August 26, 1991 

REVISION 1.0 

INFORMAL EXPEDITED SCHEDULE 

INSTALLATION RESTORATION PROGRAM 

NAVAL AIR STATION JACKSONVILLE, FL. 

OPERABLE UNITS No. s 1 ,2 ,  AND 3 

. . . . . . , 

SOUTHERN DIVISION 

NAVAL F,ACILITIES ENGINEERING COMMAND 

CHARLIESTON, SOUTH CAROLINA 
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Task Name __  
OU#2 SCHEDULE 

AWARD & GEN. DRI/FS WP 

D RI/FS WP DLM. 

AGENCY REVIEW 

Gen. DF RI/FS WP 

RI/FS WP FINALIZED 

FIELD WORK START 

FIELD WORK COMPLETED 

DATA VAL. & ASSESSMENT 

GEN. DRAFT RI/FS REPORT 

AGENCY REVIEW 

GEN. DFINAL RI/FS FLEPORT 

GEN. DRAFT PROPOSED PLAii 

FINAL R I / F S  REPORT 

RECEIVE PP REVIEW COMMENTS 

DRRFT FINAL PROPOSED PLAN 

PP FINALIZED 

PUBLIC NOTICE 

PUBLIC MEETING 

COMMENT PERIOD B E G I N S  

END OF COKNENT PERIOD 

D W T  RESPONSIVENESS S U M Y  

DRAFT RECORD OF DECISION 

AGENCY REVIEW 

DRAFT FINAL ROD 

Start 

Date 

--------- 
1-0~t-9 1 

1-Oct-91 

13-Feb-92 

14-Feb-92 

30-Mar-92 

28-Sun-92 

13-Jul-92 

1-Sep-92 

6-Apr-93 

5-Jul-93 

3-Oct-93 

17-NOV-93 

16-Jan-94 

15-Feb-94 

15-Feb-94 

8-Mar-94 

29-Har-94 

29-Mar-94 

28-Apr-94 

29-Apr-94 

29-Apr-94 ... . -  

13-Jun-94 

22-Jun-94 

13-Jul-94 

12-Aug-94 

Duration 
--------- 
1,076.0 d 

135.0 day 

1.0 day 

45.0  days 

90.0 days 

15.0 days 

50.0 days 

217.0 day 

90.0 days 

90.0 days 

45.0 days 

90.0 days 

30.0 days 

15.0 days 

21.0 days 

21.0 days 

0.0 

30.0 days 

1.0 day 

0.0 

45.0 days 

30.0 days 

21.0 days 

30.0 days 

30.0 days 

End 

Date 

--------- 
11-Sep-94 

13-Feb-92 

14-Feb-92 

30-Mar-92 

28-Jun-92 

13-Jul-92 

1-Sep-92 

6-Apr-93 

5-Jul-93 

3-Oct-93 

17-Nov-93 

15-Feb-94 

15-Feb-94 

2-Mar-94 

8-Mar-94 

29-Mar-94 

29-Mar-94 

28-Apr-94 

29-Apr-94 

2 9-Apr-94 

13-Jun-94 

13-Jul-94 

13-Jul-94 

12-Aug-94 

11-sep-94 



~ n f o m a l  ~xpedited Schedule August 26, 1991 

. . .. . . ,, HAS ~ackeanville . .  , 
, . 

. . .. . *. . .. Page 4 of 4 
,. - .  . , -. .. .T.: ., . I, :. . 

. . 
--.:Revision 1.0 .I; ,. . _ . 

Task Name 
.............................. 
OU#3 SCHEDULE 

AWARD & GEN. DRI/Fs WP 

D RI/FS WP DLM. 

AGENCY REVIEW 

Gen. DF RI/FS WP 

RI/FS WP FINALIZED 

FIELD WORK START 

FIELD WORK CONPLETED 

DATA VAL. & ASSESSNENT 

GEN. DRAFT RI/FS REPORT 
.- ,, -,-- - AGENCY REVIEW 
. -.: . *'? ' - . . , .  GEN. DFINAL RI/FS REPORT 

GEN. DRAFT PROPOSED PLAN 

FINAL RI/FS REPORT 
.d. 

RECEIVE PP REVIEW COMMENTS 

DRAFT FINAL PROPOSED PLAN 

PP FINALIZED 

PUBLIC NOTICE 

PUBLIC MEETING 

COMMENT PERIOD BEGINS 

END OF COMMENT PERIOD 

DRAFT RESPONSIVENESS SUMMARY 

DRAFT RECORD OF DECISION 

AGENCY REVIEW 

DRAFT FINAL ROD 

Start 

Date 
--me----- 

13-Jul-92 

13-Jul-92 

25-Nov-92 

2 6-Nov-92 

10-Jan-93 

10-Apr-93 

25-Apr-93 

14-Jun-93 

17-Jan-94 

17-Apr-94 

16-Jul-94 

30-Aug-94 

29-Oct-94 

28-Nov-94 

28-NOV-94 

19-Dec-94 

9-Jan-95 

9-Jan-9 5 

8-7eb-95 

9-Feb-95 

9-Feb-95 
. .. . 

26-Mar-95 

4-Apr-95 

25-Apr-95 

25-Hay-95 

Duration 
--------- 
1,076.0 d 

135.0 day 

1.0 day 

45.0 days 

90.0 daye 

15.0 days 

50.0 days 

217-0 day 

90.0 days 

90.0 days 

45.0 days 

90.0 days 

30.0 daye 

15.0 days 

21.0 daye 

21.0 days 

0.0 

30.0 days 

1.0 day 

0.0 

45.0 days 

30.0 days 

21.0 days 

30.0 days 

30.0 days 

End 

Date 
--------- 
2 4-Jun-9 5 

25-NOV-92 

2 6-NOV-9 2 

10-Jan-93 

10-Apr-93 

25-Apr-93 

14-Jun-93 

57-Jan-94 

17-Apr-94 

16-Jul-94 

30-Aug-94 - 

28-NOV-94 

28-Nov-94 

13-D~c-94 

19-Dec-94 

9-Jan-95 

9-Jan-95 

8-Feb-95 

9-Feb-9 5 

9-Feb-95 

2 6-Mar-9 5 

25-Apr-95 

2 5 -Apr-9 5 

25-May-95 

24-Jun-95 
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1996 CLOSURE PLAN FOR POTENTIAL SOURCES OF CONTAMINATION 41,42, 
AND 43 AT NAVAL AIR STATION JACKSONVILLE 
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NA VFA C - NAS Jackronvilie 
Hazardous Waste Permir Appiicarion 

ATTACHMENT T 

CLOSURE PLANS 

T-1.0 INTRODUCTION 

Information provided in this section is submitted in accordance with the requirements of FDEP 

instructions (1I.K.) regarding closure and post-closure of the hazardous waste units. 

NAS Jacksonville is included on the CERCLA National Priority List (NPL) of contaminated sites. 

The Navy is addressing its CERCLA responsibilities at NAS Jacksonville under the Navy 

Installation Restoration Program (IW). The manner and means in which the Navy will perform 

remedial actions at the sites and interact with the FDEP and the USEPA are detailed in the Federal 

Facilities Agreement (FFA). Therefore, closure of these units will be in accordance with the FFA. 

T-2.0 THE OLD PLATING SHOP - BUILDING 101 

Foster Wheeler was retained by Naval Environmental and Energy Support Agency (NEESA) to 

perform the closure of the Old Plating Shop - Building 101. The report titled, Certlfcafion and 

Closure Report and Comprehensive Environmental Response, Compensation and Liability Act Soil 

contamination Reduction, Building 101, Naval Aviation Depot's Former Plating Shop was 

completed in November 1995 by ABB Environmental Services, Inc. for closure of the Old Plating 

Shop - Building 10 1. The Old Plating Shop - Building 10 1 closure report provided the following: 
. . . .  

site background 

an outline of the closure activities 

waste disposal procedures 

a demobilization procedures, and 

CERCLA soil contaminant reduction 

A copy of this report was submitted to FDEP on November 30, 1995. 

T-3.0 SLUDGE DRYING BEDS 

Bechtel Environmental, Inc. was retained by Southern Division, Naval Facilities Engineering 

0 
Revised 2/26/97 

April 1996 
-.. 



NA VFAC - NAS Jacbonville 
Hazardous Waste Permit App/icarion 

Command to prepare a work plan for the closure of the i n d u s ~ a l  and domestic sludge drying beds. 

The report prepared under the NAS Jacksonville CERCLA Installation Restoration Program titled, 

Interim Remediation Work Plan for Potential Source of Contamination 41 and 43 was completed 

in July 1995. The work plan provides the following information: 

site background 

a remedial action objectives and interim action description 

contaminants of concern and cleanup criteria 

a an outline of closure activities include soil excavation and stabilization 

a site restoration, and 

a sampling and analysis plan 

T-4.0 THE POLISHING POND 

Bechtel Environmental, Inc. was retained by Southern Division, Naval Facilities Engineering ' 

Command to prepare a work plan for the closure of the polishing pond. The report prepared under 

the NAS Jacksonville CERCLA Installation Restoration Program titled, Interim Remediation Work 

Plan Serpentine Pond (PSC 42), In-Situ Sludge/Soil Stabilization was completed in September 1995. 

The work plan provides the following information: 

a site background 

remediation activities such as water treatment and soil stabilization 

waste management 
... . . 

a quality control plan, and 

a a sampling and analysis plan 

T-5.0 POST CLOSURE REQUIREMJ3NTS FOR THJ? OLD PLATING SHOP-BUITiDING 

101 - 
In order to establish clean closure at the Old Plating Shop - Building 101, ground water sampling 

will occur quarterly for one year and semi-annually thereafter. 

Two wells are to be installed and sampled in addition to an existing piezometer (PZ021) at that site. 

It is proposed that sampling begin in July 1997 to allow for well installation, The ground water will 

be sampled for Appendix IX volatiles, semi-volatile organics, metals and cyanide. A cap is not 

Revised 212619 7 
April 1996 -. 



NA VFAC - NAS Jackronvilie 
He-ardous Waste Permlr Appiicarion 

proposed for the Old Plating Shop-Building 101 as a new building has been constructed which 
- . covers this site and as such is acting as a cap. 

In the event contamination is determined, remedial activities will be addressed under the CERCLA 

Remediation Program for which R C U  will be an ARAR. 

T-6.0 ADDITIONAL CLOSURE REOUIREMENTS - TSDB. DSDB. AND PP 

A partnering meeting with representatives from FDEP, EPA, NAS Jacksonville. and Southern 

Division Naval Facilities Engineering Command took place on February 13, 1996 in order to discuss 

the closure and post-closure activities of the ISDB, DSDB and PP. In order to establish clean 

closure, it was decided that ground-water at the polishing pond (PSC42) and the domestic sludge 

drying bed (PSC 41) would be sampled utilizing selected monitoring wells. 

Representatives of NAS Jacksonville subsequently met with FDEP on March 15, 1996 and agreed 

that ground-water monitoring at the polishing pond would be semi-annual for the first year, annually 

for the next four years with a review at the fifth year to determine clean closure. The industrial and 

domestic sludge drying beds would be monitored quarterly the first year. A complete statistical 

analysis of contaminants found would be performed at the end of one year to determine if clean 

closure had been achieved. A copy of the partnering meeting minutes and subsequent 

correspondence has been included at the end of this section. 

After execution of the above referenced work plans and groundwater monitoring program for the 

ISDBs, DSDBs, and PP, any other remedial worKr6quired by the IR Program at the ISDB, DSDB, 

or PP will be addressed under the CERCLA Remediation Program for which RCRA will be an 

ARAR. 

T-7.0 QUALITY ASSURANCE PLAN [FAC 62-1601 

The laboratory selected to perform the analytical work for the closure will have an approved Quality 

Assurance Plan (QAP) on file with the FDEP. NAS Jacksonville will notify FDEP of its laboratory 

choice before closure work begins. 

Revised 2/26/97 
April 1996 
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MW-19-1996 07:12 FROM TO 95725661 P - w 1 

I To; Jodi L LloverasBCode 18 
From: D a n a  D Ga~kinsQCode 18 

or ig inated  by: diane - lancaster@ABBSMTP.abb.com ( d i m e  l a n c a s t e r ) @ ~ ~ ~ c  

a EFDSOUTH 
Cc: Anthony B Robinson@Code 18,Mark J Turnbull@Code 18 

B c c  : - 
Subje,ct: f w d :  OU2/RCRA meeting at FDEP 

. . . . . . . . . . . . . . . . . . . . .  ~ t ta&men ,~  : Headers- 822 ... ...-. - -  ...... - . .--.--.--._. . . . . . . . . . .  . . . . 
. . . .  . . . .  Date: 3/18/96 7:44 AM ppo~~w-tjraird -mitt81 memo ~GI J t - I 1 

Jodi ,  
Far you from Diane and Jane* 

Dana 

Original t e x t  
From diane - lauca~t;er@ABBSMTP.  abb. corn (dianc lacaster)  , on 3/18/96 7 : 37 AM: 

TO : cddgaskins~ef dsouth. navf ac .navy. mil>. <berry.martha@epamail. epa .gov>, 
ccaspam-j&ep.state.fl.uas, <G=hermann%S~bauertbochteI~cimai1.~orn~, 
c~=valerie%S-mccaintbechtel@mcimail.com~ cphylissa - miller@ABBSMTP.abb-c~m>~ 
< c N = J ~ B ~ ~ T ~ ~ ~ ~ ~ ~ ~ / O U = U S N S / O = A B B @ A B B  - USEVS-abb,com> 

Dana, please aleo pass t h i s  to Jodi: 

Jane and I met with Jorge, Merlyn Russell and a couple other 
people f r o m  FDEP, with L i s s a  and Jesse, on Friday, March 15, 
1996, 

Discussed w a s  the proposed plan for  t h e  compliance  well^ for 
OU2 (PSCa 41,42, and 43 . Our plan was modified from the 
one we agreed to at the Partnering meeting. 

~t PsC 42,  polishing Pond, semi-annual for first year, 
annua7.ly for the  next four years, review at year five - The 
w e l l s  to be monitored are 4 2 - 5 ,  42-6D, 42-7 ,  and an 
additional well to be installed as close aa possible at the  
northeast of the pond (on the north side) . 

A t  PSCs 41 and 43, the sludge drying be&, qwarterly 
monitoring the first year (four samples f o r  each event 

' 

allowing the well casing to clear of sapled w a t e r  based on 
groundwater flow) . Complete statistical analysis of 
contaminante found will be done at the coinpletion of one 
year to determine if c l e a n  cl oei~rs hae heen qchieved and 
beds caa be removed from RCRA. The wells to be sampled are 
4, 5 ,  and 12D at the industrial beds, and 41-6 and either 3 
or 4 ,  plus a deep well at the domestic beds: 

The analytical for the routine monitoring w i l l  be the same 
w e  sample for now. O n e  set of con£ irmatory Appendix IX 
samples will be required for PSCs 41 and 43- We can delete, 
w i t h  justizication in the report, pes~icides, furans , 

TOTRL P . E: 



NAS JACKSONVILLE PAKINERING MEmNG 
FEBRUARY 13 & 14,1996 

iES  

irperson: 

zmbers: 

.alitator 

r II: 

rpport: 

Jests:  

)atton: 

( W k )  
Martha Berry (gatekeeperhme keeper). Mark Turnbull, Jesse Tremarne, Dana Gaskins 
(recorder). Phylissa Miller. Diane Lanmster, Herman Bauer 

Tim Schofield 

Absent 

Hal Davis (USGS), Larry Blackburn (ROICC), Ed Walker (Bechtel), Bill Doughtery (NAS). 
Kelly Murray (ABB), Sandy Maynard (NAS) 

Jodi Weras (SDIV), Denise Klimas (NOAA), John Barnard (Tirniquana Country Club) 

i he  Winterbourne House, Orange Pa* Fl - 
Item 1.0 Team hkdng and lntroductlons 
The m h g  began with the team check-in and guests introduction. The team ground rules were read 
by Jorge. 

r -!-US m: Consensus was reached on last meeting agreements. 

Last meeting action iterrtS were reviewed: 
OU1 LNAPL - Oaeument from Foster Wheeler is to be signed and sealed. 
OU2 Groundwater - FDEP talked with EPA about wnoems they had and the agreements which were 
reached. 
RRDS - NOAA to mviw the appendices and contact Dime with mrnments. 
OU1 RVFS - FS to ba out 15 March 1996. Mailing list for RUFS was updated. 
PSC 42 - -n oommenk from FDEP were incorporated. 
PSC 47 - SJWMD (Bab Brodie) to sample only for PCBs. FDEP and EPA agreed. . 
PSC 30 -Awaiting resutts from Brown and Root 
Casa Linda Lake - NELP - has to be DERA funds. Not going to happen. 
PSC 42 communication - no longer an issue. Notice to proceed issued. 
OU3 E C A  - Negotiated. Awaiting funds. 
PSC 18 Update - Ed Walker to look a t  Preparing to backfill. 
OU1 FS to be miwed. 

PSC 42mrnlqwna Country Club Golf Coume Reterrtion Pond 
John Barnard fmm Trrr6quana country dub gave a presentation on the golf course retention pond 
which they are prsparing to build. The pond will hold water from the domestic waste water treatment 
plant Ths pnd is to 1.9 acres. They will h k  to d m r  fw abqut one week approximately one 
week for mndmcth.  l l e y  have concerns abut the piping w h i  will came ham the chlorination unit 
to the pond. Bids to bs out 12 Feb and they should be able to suppwt furnishing the soil for PSC 42 
remediation. They urwld like access through the fen-. The base CO had said that is no problem. 
Them is to be a deep d l  placed at the pond. 

NAS Jacksowilb Parlnsnng Meeting 
13 - 14 February1996 

Page 1 



ACTlON m: (Tirniquana Country Club) Provide logs of the well to NAS Jacksonville (Diane 
Lanmster). 

ACTION m: (NAS) Provide well logs to USGS (Hal Davis). 

3. Radiological Characterhation 
Ed Walker gave a presentation on the Radiological Charactemation of the sites which received a 
radiologid survey. 
- PSC 13 and 26A are finished. 
-The survey protocol was 'expect to find nothing". 
PSC 3 - a large area 
- 3 above background areas were found, 
- no samples were taken therefore we don't know if readings were from radium. 
- Condusion: The area wnnot be released for unrestricted used. 
PSC 9 - size is several acres 
- several hot spots 
- Conclusion: Max hot spot dose rate of 50 microcurieslhr. Needs remediation. 
PSC 15 - 3 hot spats 
- hit of 20 picdCurie/gram 
- Conclusion: - Needs remediation. 
PSCs 25.32.41.43 
- one elevated area in PSC 32. 
- 25, 41, and 43 - unrestricted release. 
- 32 -look at on a tighter grid. 
PSCs 16.40.42 - sediment samples 
- no further radiologid adion required. @ PSC 3 needs radiolagid data in RI. 
BE1 needs funding for radiologid reports. 

-: (SDIV) See if funding can be obtained for PSC 3 RAD Issue. 

-: Team will leave PSC 3 out of OU2 RI if SDlV annot get funding. 

OU2 GROUNDWATER 
Groundwater monitoring/wnfirmation was discussed~with the following plan decided upon: 

Fwe new monitoring wells will be'installed. 
PSC 2 - One well will be located at the center of the fire fighting training area near lomtion 40. 
PSC 2 - One well will be lomted downgradient of the fire fighting training area near OPT1 8. 
PSC 3 - One well will be loc=ated at Iotation 25. 
PSC 4 - One well will be Iccated at lmt ion 36. 
PSC 42 - One well will be located at location 12. 

PSC 41 and 43 will used compliance wells. 
PSC 42 will use monitoring wells MW 42-5 and 42-7 in addition to the n w  well above. 
Monitoring will be as f o l k :  

PSC 42 will be semiannual for the firs& year, once for the second year, and then once at year 
five. 
PSC 41 will be the same as stated for PSC 42 above. PSC 41 sampling will be reduced to - one time after removal to PSC 42. 
PSC 43 will be sampled one time to prove dean dosure. 

\ 
' CONSENSUS ITEM: Consensus was reached on me well installation 1-tions and monitoring plan. 

NAS Jaduonvilb P a m m q  Msahng 
13 - 14 February 1996 
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TEAM AGREEMENT: OU2 RI will be delayed until installation of new wells to allow consol&tion of 
OU2 and OU3 well drilling. 

14 February 1996 
SMP Discussion 
The SMP was discussed and the team decided to go with the best dates we have based on current 
funding. FDEP is not sure about how RCRA is going to react without the SMP being final. RCRA may 
not wait for enforcement 

ACTION ITEM: (ABB) A86  will provide a new SMP schedule with input from SDIV, Bechtel. NAS 
and will provide to FDEP and EPA by 2/21. 

OU1 RUFS 
Final RUFS will be out from production 15 March. 
Team to select alternative at the 19 March meeting. 
- FDEP and EPA currently like alternative 2. 
NOAA is going to look at Ecologiml data. 

Partnoring issues 
Trn Schofreld from Galileo addressed 'Where does the team sand' 

- Team Manual needs to be devalopedlhnished. 

ACTION ITEM: (FDEP) Provide mission statement and charter to Galileo. 

'Do we need a facilitatofl - l i rn  to talk with Jerry -1-0 to see if we still need them. 
Can Ter II give the Jacksonville team an evaluation? 

-Are we doing we117 

001 LNAPL UPDATE 
Still producing about titty-five gallons a month. 
One of the wells is not plumb. Pump hangs up but can be manipulated to raisdlower. 

. 
NOAA: Denise Klirnas gave a presentation on NOAA's role. 

10. OU3 EECAs for Buildlng 106 and 780 ... , - 

Bedrbal can change system with AEB approval. 
Detail shop drawings from the vendors to be submitted at completion of installation. 

11. OU3 Plating Shop Cloaum Report 
FDEP reviewing. 

POC @ NAS - Jane Mears 
POC @ SDlV - Jodi Uoveras 

ACTlON IlEM: (FDEP) Update @I next meeting. 

I Z  OU3 Other Issues 
Tank 101-12 was pulled and there was evidence of a release. FDEP Northeast District was notifid. 

NAS Jacksonvills Parinmhg Meeting 
13 - 14 February 19% 
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13. Miscellaneous 
Brown and Root Sampling 

FDEP did not understand what the sampling which was being done was for. It was explained that 
this sampling was for the Navy's R e l a t ~ e  Risk Program and not for site screening. They took 
samples at several bases and not just Jacksonville. 

SOUTHDIV will update team on the results of the sampling. 

j4. April Meeting 
Due to difficulty in finding lodging in close proximity to a meeting place in Atlanta. The meeting location 
has been changed to Jacksonville. 

Consensus Item: The team agreed to change the Iomtion for me April meeting from Atlanta to 
Jacksonville. 

15. Partnsring Meeting Tlmes 
A discussion was held to determine if the time of the parhering meetings could b e  changed to meet 
on the third Tuesday of the month to coincide with the RAB meetings. This was found not to be 
possible due to existing commitments by Partnering Team members. FDEP stated they would only be 
able to attend every other RAE due to budget constraintr. 

16. PSC 18 Remediation 
Most of me remediation has been completed. There is a h e  foot strip that has not been completed 
due  to its proximity to the shoreline. 
It was stated that if there is mitigation required, then CNO has to notified. 
There will have to be a permit requird due  to wetiands being disturbed. 

The permit will be subrnrtted and NAS will then meet with FDEP (Emie Fry) to try to expedite 
p w s s i n g .  

Action ttorn: (NAS) Cmrdinate with Bechtel regarding Envimnmental Resource Permit 

17. Partnsring 

Consensus Item: Lissa Miller was made a member of the team. 

NAS J a m m i l k  Parmaring hhtrng 
13 - 14 February 1996 
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EiVIlrf 
NAS 

ACTlON NEEDED 
Provide well logs to USGS (Hal Davis). 

A 6 0  ABB will provide a new SMP schedule wlth lnput from SDIV. Bechtel, NAS and w~ll 
provide to FDEP and EPA by 2/21. 

I 

I 

a 

FDEP 
1 

NAS JaeksMlvih P a m  lueewg 
13 - 14 Febnury 1996 
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SDlV 

Provide mission statement and charter to Galileo. 

FDEP 

NAS 

See if funding can be obtained for PSC 3 RAD Issue. 

Update on plating shop closure report @ next meeting. 

Coordinate with Bechtel regarding Environmental Resource Permit I 



MINUTES 

Chairman : 

Members: 

Absent : 

Tier I1 Link: 

Facilitator: 

Support : 

Loca t ion : 

Dana Gaskins 

Jorge Caspary, Diane Lancaster, Hermann Bauer, 
Peter Redfern, Martha Berry, Kevin Gartland, Fred 
Mi 1 ton 

Tom Trainor 

None 

Wandy Browne 

Mark Turnbull, Jesse Tremaine, Bill Weber, Fred 
Bragdon 

Atlanta, GA 

1. The meeting began with the team huddle, team member greeting 
and check-in, and assignment of team meeting organizational 
roles. Mark Turnbull introduced as the proposed SODIV co- 
member. 

2. Members present completed Conflict Resolution and New Member 
Entrance Procedure norms. 

3 .  Guests Bi 1 1  Weber and Mi-ke- Maughon were introduced and team 
ground rules were read in the afternoon. Meeting minutes 
reviewed and consensus reached on 2/15. Action items 
reviewed. 

4. CONSENSUS ITEM: Consensus reached concerning Conflict 
Resolution norms and New Member Entrance Procedures. 

a. GOAL: Consensus on course of action for QU3 Phase I 
field investigation. 

Presentation by Jesse Tremaine concerning The characterization 
logic for the approach to be used to investigate OU3- Discussion 
followed concerning contractual requirements to implement proposed 
logic. 

Non-time critical removal action, funds currently not s l a t e d ,  

ACTION: SODIV (Dana) will check to see  i f  money w i l l  be 
available sooner for 0 u 3  Phase I 'field investigation- 



Team members requested to make timely decisions as data is 
presented based on characterization logic. Mike Maughon requested 
that the tree be modified to include another question at each 
decision block: "Does the Source Area warrant Interim Removal?" 
If no, decision will be to postpone removal action. 

I 
I CONSENSUS ITEM: Team agreed to use characterization logic as / modified. 

FDEP expressed concerned that the removal act ion at OU3 wi 11 not be 
I timely enough ta warrant an EE/CA based on Navy fund-ing 1 ( constraints. 

I ACTION: SODIV to contact FDEP concerning funding availability 
for time critical removal action based upon water quality 
degradation at OU3. 

ACTION: ABB to provide timeline for EE/CA acti-on at OU3 as 
part of the POA process 

ACTION: SODIV to investigate whether ABB/Bechtel can produce 
products such as "OU3 characterization logic" or "OU3 hotspots 
list with the reasoning for hot spots" to team w/o contract 
change. 

ACTION : SODIV to provide SOH to ABB regarding 
characterization logic. 

ACTION : ABB to prepare POA response, which will be 
distributed to all partnering members (less the cos t  d a t a )  
using characterization logic. 

. .. . 
b. EPA Grant Opportunity for Bioremediation 

GOAL: Information 

$150K grant to ABB, Wakefield office for bioremediation of soil 
contaminated with TCWPCE. Possible site would be Bldg 106. 

ACTION: Willard Murray from ABB Wakefield Office will provide 
more information at the March Telecon concerning EPA 
Bioremediation Grant funds. 

c. OU3 Workplan 

GOAL: Update 

OU3 workplan will be published on or before March . 17 ,  1995. Only 
changes will be published. Pen and ink changes wi 1 1  be made by 
individual members to the draft workplan. 

d. Plating Shop 

GOAL: Information t o  FDEP concerning Northeast Distrlct 
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Proposal for Monitoring Well Installation Locations 

Operable Unit 2 
NAS Jacksonville, Florida 

1.0 INTRODUCTION 

The purpose of this proposal is to identify the locations for monitoring well installations across OU 2. 
Monitoring well installations are necessary to provide additional data t o  verify the  results of statistical 
analysis and comparative correlations between DFT groundwater data  and unfiltered groundwater data 
from existing permanent monitoring wells. Monitoring well placement determinations were made based 
on data correlation and verification objectives. The additional data sources used t o  support the 
analytical data obtained during the DPT groundwater investigation are briefly addressed in this proposal. 
The results of t he  statistical correlations and comparative analysis used t o  evaluate all groundwater 
data are presented entirely in the Preliminary Groundwater Data Evaluation for Operable Unit 2 (ABB- 
ES, October 1995). This proposal presents a brief discussion of the  groundwater data sources and 
statistical and comparative methods used t o  evaluate and select proposed monitoring well installation 
locations. 

2.0 DATA SOURCES 

A groundwater investigation was  performed a s  part of the  RI field investigation a t  OU 2 using OPT 
methodology in accordance with the  OU 2 workplan and FSAP. The intent of the groundwater 
investigation w a s  t o  evaluate possible impacts to groundwater across OU 2, based on the current 
understanding and interpretation of the known source areas (ie. Fire Training Area, Sludge Drying Beds, 
etc.). Groundwater samples were collected using DPT methodology t o  provide an innovative, cost 
effective, and less intrusive method for contaminant plume characterization. 

OPT groundwater analytical data obtained during the field investigation w a s  statistically compared, 
where applicable, t o  analytical data from existing background and compliance monitoring wells to  
establish a correlation between groundwater samples obtained in situ and from permanent wells. 
Figure 2-1 shows  the  DPT sampling locations at OU 2. 

2.1 OU 2 DPT Groundwater Samples 
... . 

Opernblu Unit 2 
NAS Jacksonville, Horidu ABB Environmental Services, Inc. 

DPT groundwater sampling locations were chosen based on the sampling grid by geographic spread. 
Initially, 8 locations were selected in the Open Field Area (OFAI a t  PSC 4 on the 300 x 300 ft. 
sampling grid, and 31 locations were sampled across t he  rest of OU 2 on the  200 x 200 ft. sampling 
grid. Groundwater samples were collected from one to three depth intervals a t  each sampling location. 
Samples were generally collected immediately above clayey layers that  were determined by piezocone 
soundings a s  presented in the Preliminary Groundwater Dara Evaluarion for OU 2 (ABB-ES, October 
19951. The maximum contaminant concentrations were anticipated t o  be above the clay layers. 
Initially, a total of 70 depth intervals were sampled and analyzed for TCL VOCs and TAL inorganics. 
Later, additional locations were added around the Fire Training Area (FTA) t o  evaluate the  effectiveness 
of recent remedial activities. A total of 83 samples were collected during the  groundwater 
investigation. Sampling location and depth information is presented in Table 2-1. 

Inorganic analyses were performed on filtered samples from all depth intervals and a n  unfiltered 
samples from approximately 88% of the depth intervals. While turbidity measurements were not made, 
turbidity was  determined by visual inspection of the unfiltered samples, and although variable, appeared 
to be greater than 5 mu .  

Proposal for Monitoring Well Installation Locations 



Proposal for Monitoring Well Installation Locations 

Operable Unit 2 
NAS Jacksonville, Florida 

2.4 Statistical Analysis and Groundwater Data Evaluation 

Both statistical and comparative analysis methods were used t o  evaluate the DPT groundwater data. 

2.4.1 Unfiltered vs. fi l tered DPT Data 

As outlined in the Preliminary Groundwater Dara Evaluation for OU 2 (ABB-ES, October 1995). the 
statistical comparison of unfiltered and filtered DPT data ~uggested that filtering samples did no t  result 
in a consistent reduction either within a specific parameter or  between parameters. The inconsistency 
was most likely due t o  the variability of the turbidity in  the unfiltered samples. 

2.4.2 DPT Data vs. Background Monitoring Wells 

As outlined in the Preliminary Groundwater Dara Evaluation for OU 2 (ABB-ES, October 19951. the 
Mann-Whitney U test for  population evaluation was used to  statistically determine if the either the 
filtered or the unfiltered DPT data sets came from the same parent population as the unfiltered 
basewide background data set. The results indicated that the unfiltered DPT data did no t  come from 
the same parent population as the unfiltered basewide background data set, but  the filtered DPT data 
did, The U test indicated the unfiltered OPT data set could not  be statistically compared t o  rhe 
background data set, bu t  the filtered data set could. 

2.4.3 DPT Data vs. Compliance Monitoring Wells 

As outlined in the Preliminary Groundwater Data E v h t i o n  for OU 2 (ABB-ES, October, 19951, a 
comparative evaluation was performed between filtered and unfiltered DPT data and unfiltered data 
from nearby compliance monitoring wel l  data obtained during quarterly, semiannual and annual 
compliance monitoring events. The comparison indicated that the unfiltered OPT data did no t  correlate 
wi th unfiltered compliance well data, bu t  the filtered DPT data did. This indicated that the filtered DPT 
data is most comparable t o  unfiltered monitoring-well data. Therefore the filtered DPT data was used 
for comparison with FDEP guidance concentrations and unfiltered compliance monitoring well data. 

2.4.4 Kriging 

Kriging, the statistical method t o  evaluate predictability, was then applied t o  the filtered DPT data in 
order to  predict analytical concentrations a t  locations where samples had not  been collected. Since 
kriging works best when it is used t o  predict concentrations within a contaminant plume, the kriging 
demonstrated only a random distribution of a f e w  isolated,- slightly elevated detections among 
otherwise background-level detections. This distribution suggests the absence o f  a contaminant plume. 

Proposal for Moniroring Well Installation Locations 
Operable Unit 2 
NA S Jacksonvi//~,  &ride ABB Environmental Services, Inc. 
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Operable Unit 2 
NAS Jacksonville, Florida 

Table 3-1 

Summary of Positive Detections - Volatile Organic Compounds 
DPT Groundwater Sampling 

Operable Unit 2 
NAS Jacksonville. Florida 

Sample ID 

Based on the analytical results of the DPT samplTrig; a monitoring well location is proposed a t  the 
center of the FTA near sampling location 040. The monitoring well will be installed as  outlined in the 
OU 2 FSAP. The well will be screened from 17 - 27' bls, as the subsurface lithology determined by 
the pierocone sounding a t  sampling location 040 indicated a 5 ft. thick clay layer w a s  encountered 
from 27 - 32' bls, and the  DPT oroundwater sample w a s  collected a t  25' bls from this location. 

Sample 
Location 

DPT-52 

FTA 3 

I T A  4 

FTA 5 

Additionally, a downgradient monitoring well will be installed a t  sampling location 01 8. The sample 
w a s  collected a t  23' bls. The subsurface lithology determined by the piezocone sounding indicated a 
clay layer from 28 - 33' bls. The well will be screened from 18 - 28' bls. 

Analytical data from the proposed monitoring wells will be used to  support t he  correlation of DPT data 
with monitoring well data and therefore support the  recommendation of transferring the  FTA to the 
UST program under 62-770. Historical data from a previously installed shallow surficial monitoring well 
installed in the center of the FTA will be evaluated and compared t o  data obtained from the  proposed 
monitoring wells to  support the correlation between DPT data and monitoring well data. The previously 
installed well was  removed prior to the remedial activities a t  PSC 2. 

Sample 
Collection 
Depth, ft 

23-24 

32-33 

25-26 

25-26 

Proposal for Monitoring We// Insrallarion Locotions 
Operable Unit 2 
NA S Je ckson v i h ,  Horida ABB Environmental Services. Inc. 

Contaminant 

Benzene 
Chlorobenzene 
Ethylbenzene 

Benzene 

1,2-Dichloroethene(total) 
Benzene 

4-Methyl-3-pentanone 
Chlorobenzene 
Ethylbenzene 
Xylene (total) 

Benzene 

Concentration, 
ug/L 

2 7 
3- 
7 

12 

2 0 
6 9 
4 
10 
5 2  
3 1 

3 



Proposa l  for Monitoring Well Ins ta l l a t i on  Locations I 

Operab le  Unit 2 
NAS Jacksonv i l le ,  Flor ida 

3.0 PROPOSED MONITORING WELL LOCATIONS 

Based on the interpretation of the available groundwater data and discussions with FDEP and €PA, the 
following locations have been selected for permanent monitoring well installations. Monitoring wells 
will be installed t o  provide additional data to verify the results of the statistical and comparative 
analysis. Monitoring wells will be installed in accordance with the installation procedures detailed in 
the OU 2 FSAP. Surfieial stratigraphy determined by DPT pierocone soundings performed during the 
groundwater investigatian was used t o  select screened interval depths based on stratigraphic 
conditions. All monitoring wells will be sampled once, to  verify the correlation between filtered DPT 
data and analytica! data from permanently installed monitoring wells. 

3.1 PSC 2 

Twelve locations were selected for DPT sampling in the vicinity of the FTA. The results of the OPT 
investigation indicated slightly elevated detections for organic compounds in four filtered samples 
collected near the FTA. As outlined in the Preliminary Groundwater Data Evaluation for 0 U  2 (ABB-ES, 
October 1995), benzene was detected a t  69 u g L  in sample number 40 from 25' bls. The results of 
the statistical analysis indicated this detection was a statistical outlier. Table 3-1 presents the positive 
detecrions for volatile oroanic compounds at PSC 2. 

Proposel for Moniroring Well Insrat/rrtion Locations 
Operable Unir 2 
NAS Jacksonville, Florida " 

ABB E n v i r o n m e n t a l  Services, Inc. 
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Operable Unit 2 

0 
NAS ~ k k s o n v i l l e ,  Florida 

3.2 PSC 3 

Two locations were selected for DPT sampling in the  vicinity of PSC 3. The results of the DPT 
investigation indicated positive detections for inorganic compounds at both locations. Table 3-2 
presents the  positive detections for selected inorganics detected a t  PSC 3. Organic compounds were 
not detected a t  t he  sampling locations. 

Table 3-2 

Summary of Positive Detections - Inorganics 

Operable Unit 2 
NAS Jacksonville, Florida 

To  verify the  statistical and comparative correlation of DPT data with data from permanently installed 
monitoring wells a s  presented in the Prelhinary Groundwater Data Evaluation for OW 2 IABB-ES, 
October 1995). one  well is proposed for installation a t  PSC 3 based on groundwater flow direction. 
The well would be installed downgradient from source soils a t  OPT sampling location 025. The DPT 
groundwater sample w a s  collected from 10-1 1.'. bls a t  this location. The subsurface lithology 
determined by the piezocone sounding indicared approximately l 'foot of clay a t  12' bls. The well will 
therefore be screened from 4-1 4' bls. 

DPT 
Sample ID - 
U2Z01701 

U2Z01702 

U2Z02501 

U2Z02502 

3.3 PSC 4 

OPT samples were collected a t  13 locations a t  PSC 4. The results of the  DPT investigation indicated 
positive detections for inorganic compounds. Table 3-3 presents the positive detections for selected 
inorganics. 

Sampling 
Depth 

10-1 1 

51 -52 

10-1 1 

39-40  

To verify t he  statistical and comparative correlation of DPT data with data  from permanently installed 
monitoring wells a s  presented .in the  Preliminary Groundwater Data Evaluation for OU 2 (ABB-ES, 
October 19951, one well is proposed for installation a t  PSC 4 based on t h e  DPT sample location with 
the  highest positive detections for inorganics. The sample location with the  highest inorganic 
detections was location 036, collected from 31 - 32' bls. The subsurface lithology determined by the  
pietocone sounding indicated 3 feet of clay a t  32 - 35' bls, therefore the  well will be screened from 

Proposal for Moniroring Well lnsra//ution Locarions 

Soluble 
Cadmium 

1.2 

1.2 

3.8 

2.9 

Opsrable Unir 2 
NAS Jacksonvil/e, floride ABB Environmental Services .  Inc. , 

Soluble 
Chromium 

42.3 

1.7 

8.9 

5.9 

- Soluble 
toad 

4.4 

0.40 

3.3 

1.5 

Soluble 
Manganese 

76.8 

134 

39.5 

64.2 

Soluble 
Nickel 

11.2 

58.8 

30.3 

7.2 
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Tabla 3-3 

Summary of Positive Detections - Inorganics 
Operable Unit 2 

NAS Jacksonville. Florida 

Proposal for Moniroring Well lnsra//arion Locarions 

' 

Operable Un/nir 2 
NA S Jacksonville, florida ABB Environmental Services, Inc. 

DPT 
Sample ID 

U2ZO0101 

U2Z00102 

U2Z00701 

U2200702 

U2Z00901 

U2Z00902 

U2ZO1101 

U2Z01102 

U2ZO 1 40 1 

U2Z01402 

U2Z02001 

U2202002 

U2202301 

U2202701 

U2Z 02702 

U2202801 

U2202802 

U2Z02901 

U2202902 

U220340 1 

Soluble 
Lead 

4.9 

23.9 

0.60 

0.80 

0.80 

0.50 

1.5 

1.5 

2.0 

1 .I 

1.3 

1.3 

1.3 

1.5 

1.8 

1.5 

0.70 

1.3 

1.3 

1.3 

Sampling 
Depth 

14-15 

49-50 

9-10 

41 -42 

1 6-1 7 

38-39 

9-1 1 

33-34 

10-1 1 

47-48 

9-1 0 

51-52 

11-12 

9-1 0 

20-21 

10-1 1 

57-58 

8-9 

51 -52 

7-8 

Soluble 
Manganese 

84.6 

333 

24.7 

93.3 

12.0 

81.3 

13.7 

59.5 

20.8 

42.5 

17.2 

53.4 

22.5 

31 -2 

63.6 

13.8 

55.6 

93.0 

54.1 

9.1 
- 

Soluble 
Nickel 

20.6 

48.4 

16.3 

20.6 

5.7 

5.7 

15.6 

14.2 

60.1 

7.4 

11.2 

11.2 

11.2 

20.3 

. 23.8 

5.7 

5.7 

20.2 

12.6 

11.2 - 

Soluble 
Cadmium 

3.4 

12.1 

1.2 

1.2 

1.2 

1.2 

3.4 

3.1 

1.2 

1.2 

2.4 

' 2.4 

2.4 

1.2 

2.4 

1.2 

1.2 

2.4 

2.4 

2.4 
- 

Soluble 
Chromium 

5.5 

86.7 

1.7 

1.7 

1.8 

1.7 

3.4 

3.1 

88.5 

9.0 

. 2 .- .O. 

2.0 

2.0 

4.2 

25.0 

1.9 

1.7 

2.0 

2.0 

2.0 



Proposal for Monitoring Well Installation Locations 

Operable Unit 2 
NAS Jacksonville, Florida 

3.4 PSC 41 

No monitoring well installation is proposed, based on the correlation of the filtered OPT data with 
compliance monitoring well data (ie. quarterly, semiannual and annual compliance monitoring) as  
presented in the Preliminary Groundwater Dara Evaluation for OU 2 (ABBES, October 1995) and FDEP 

DPT 
Sample ID 

U2203402 

and EPA concurrence. Table 3-4 presents the compliance wells construction details. 

a 

Soluble 
Manganese 

11.0 

Table 3 4  

Soluble 
Nickel 

11.2 
m 

Compliance Monitoring Well Construction Details - PSC 41 

Sampling 
Depth 

31  -32 

Operable Unit 2 
NAS Jacksonville, Florida 

Soluble 
Chromium 

3.2 

Soluble 
Cadmium 

2.6 

Soluble 
Lead 

1.3 

Proposal for Moniroring Well lnstallsrion Locarionr 

1. 

Operable Unit 2 
NAS Jecksonvills, Rorida ABB Environmental Services, Inc. 

Well ID 

41-3 

Sueen Interval. ft. bls 

9.72 - 1 4 . 7 2  

Total Depth, ft. bls 

14.72 



Proposal for Monitoring Well Installation Locations 

Operable Unit 2 
NAS Jacksonville, Florida 

3.5 PSC 42 

One monitoring wel l  installation is proposed to determine the effects, if any, o f  remedial activities at 
PSC 42. Although the results of the OPT investigation indicate positive detections for inorganic 
compounds below MCLs, the well will be installed a t  DPT sampling location 01 2, as groundwater f low 
direction appears t o  trend toward location 0 1  2. Based on the correlation o f  the filtered DPT data with 
compliance monitoring well data (ie. quarterly, semiannual and annual compliance monitoring) as 
presented in the  Preliminary Groundwater Data Evaluation for 0U  2 (ABB-ES, October 19951 and FDEP 
and EPA concurrence, the historical data from compliance monitoring wells will be used t o  verify the 
comparative correlations between DPT and monitoring wel l  data. Table 3-5 presents the compliance 
wells construction details that will be used to  support the data correlations. 

Table 3-5 

Compliance Monitoring Well Construction Details - PSC 42 

Operable Unit 2 
NAS Jacksonville, Florida 

3.6 PSC 43 

Well ID 

42-5 

42-6D 

No monitoring wel l  installation is proposed, based o n  the  correlation of the  filtered DPT data with 
compliance monitoring well data (ie. quarterly, semiannual and annual compliance monitoring data) as 
presented in the  Preliminary Groundwater Data Evaluation for OU 2 {ABBES, October 1995) and FDEP 
and EPA concurrence. Table 3-6 presents the compliance wells construction details.,. 

Proposal for Monitoring Well Insrallation Locarions 
Operable Unir 2 
NAS Jacksonville, noride 

Screen Interval, ft. bls 

9.19 - 14.19 

30.00 - 35.00 

ABB Environmental Services, Inc. 

Total Depth. ft. bls 

14.1 9 

35.00 



Proposal for Monitoring Well Installation Locations 

Operable Unit 2 
NAS Jacksonville, Florida 

Table 3-6 

Compliance Monitoring Well Construction Details - PSC 43 

Operable Unit 2 
NAS Jacksonvilla, Florida 

)I Well ID Screen Interval, ft. bls Total Depth, ft. bls 

Proposal for Monitoring Well /nstallarion Locations 
Operable Unir 2 
NA S Jacksonville, Florida ABB Environmental Services, Inc. 



Proposal for Monitoring Well Installation Locations 

Operable Unit 2 
NAS Jacksonville, Florida 

Piezocone I Total Depth, 1 Sample ID Sample Sample Depth, 
ID ft. bls I Date I ft. bls 

DPT 11 

OPT-84 

SS/DPT-17 

D PT- 9 

SSIDPT-6 

DPT-24 

Proposal for Moniroring Well lnsrs/larion Locations 
Operable Unir 2 
NAS Jacksonvil/a, Horida 

DPT 6 

DPT 7 

DPT 8 

DPT 9 

DPT 10 

DPT-62 

OPT-3 1 

ABB Environmental Services, Inc. 

53' 

53' 

22' 

48 '  

34' 

DPT 12 

DPT 13A 

U2Q01701 
U2Z01701 
U2QO1702 
U2201702 

no sample 
collected 

U2Q01601 

no sample 
collected 

U2Q00501 
U2Z0050 1 
U2Q00502 
U2Z00502 

39' 

68' 

7/26/95 
7/26/95 
7/26/95 
7/26/95 

no sample 
collected 

7/26/95 

no sample 
collected 

711 3/95 
711 3/95 
7120195 
7120195 

. .. .U2Q01201 
U2Z01201 
U2Q01202 
U2Q01202 

U2Q01301 
U2Z01301 
U2Q01302 
U2201302 

10-1 1 
10-1 1 
51-52 
51-52 

No sample 
collected 

15-1 6 

no sample 
collected 

9-10 
9-1 0 

25-26 
25-26 

711 9/95 
711 9/95 
711 9/95 
711 9/95 

7/21 195 
712 1 195 
712 1 195 
7/21 195 

10-1 1 
10-1 1 
30-34 
30-34 

10-12 
10-1 2 
41 -42 
41-42 



Summary o f  Proposed ~ o n , . , T n ~  Well lnstollntion Details 

Operable Unit 2 
NAS Jacksonville, Florida 

A33 Well ID Welt Installation Proposed Screened Screen 
Number Location by Sample ID Interval (ft. blsl Length (ft.1 

U2MW013 Center of FTA 17 - 27 10 

Remarks 

lnstalted at PSC 2 in  the center of FTA near 
sampling location 040 to  verify DPT data 

correlation. 

Installed at PSC 2 downgradient of TTA at 
location 01 8 to verify DPT data correlation. 

lnstalled at PSC 3 downgradient of past source 
area at  location 025 t o  verify DPT data 

correlation. 

Installed a t  PSC 4 a t  location 036 based on 
highest overall inorganic detections to verify DPT 

data correlation. 

Installed a t  PSC 42 downgrudient o f  the 
Polishing Pond to verify DPT data correlation and 

check the effectiveness of remedial activities. 



Proposal for Monitoring Well Installation Locations 

Operable Unit 2 
NAS Jacksonville. Florida 

Table 2-1 
DPT Sample Location Log 

Operable Unit 2 
NAS Jacksonville, Florida 

Survey 
ID 

Pierocone 
ID 

Total Depth, 
ft. bls 

Sample ID Sample I Date 
Sample Depth, 

ft. bls 

DPT 1 

DPT 2 

DPT 3 

DPT 4 

- 

13-14 
13-1 4 
39-40 
39-40 
39-40 
39-40 
39-40 
39-40 

10-1 1 
10-1 1 
29-30 
29-30 

no depth 
recorded 

Roposal for Monitoring Well lnsrallation Locarions 
Operabh Unit 2 
NAS Jacksonville, Florida ABB Environmental Services, Inc. 



Proposal for Monitoring Well Installation Locations 

Operable Unit 2 
NAS Jacksonville, Florida 

Survey 
ID 

Piezocone 
ID 

DPT 14 

Total Depth, 
ft. bls 

57' 

Sample ID Sample 
Date 

DPT- 1 2 

Sample Depth, 
ft. bls 

DPT-52 

Propas J for Monirorjng We// /nsra/larion Locarions 
Operado Unir 2 
NAS Jacksonville, Rorida 

DPT 17 

ABB Environmental Services, Inc. 

DPT 18 

49' U2Q01901 
U2Z01901 
U2Q01902 - 

., . . U2ZO 1 902 

51' U2Q01801 
U2ZO 1 80 1 
U2Q01802 
U2Z01802 
U2Q01803 
U2201803 



Proposal for Monitoring Well Installation Locations 

Operable Unit 2 
NAS Jacksonville, Florida 

Survey 
ID 

Pietocone 
ID I Total Depth, 

ft. bls 
Sample ID Sample 

Date 
Sample Depth, 

f t .  bls 

DPT 19 U2Q00901 
U2ZOO9O 1 
U2Q00901 D 
U2ZOOgO 1 D 
U2Q00901 MS 
U2Z00901 MS 
U2Q00901 MSD 
U2Z00901 MSD 
U2Q00902 
U2Q00902 
U2Z00902 

DPT 20 

DPT 21 

DPT 22 

- 

DPT 25A 

Proposal for Monitoring Well lnsralhti~n Locsriom 
Operable Unit 2 - 
NA 3 Jacksonvi/le, Aorida ABB Environmental Services, Inc. 



Proposal for Monitoring Well Installation Locat ions  

0p.erable Unit 2 
NAS Jacksonville, Florida 

-- 

Survey Piezocone Total Depth, Sample ID Sample Sample Depth, 
ID ID ft. bls Date ft. bls 

DPT-14 DPT 26 61' U2Q02601 8/7/95 13-1 4 
U2Z0260 1 8/7/95 13-1 4 
U2Q02602 8/7/95 52-53 
U2202602 8/7/95 52-53 

SSIDPT-13 DPT 27 

SSIDPT-15 DPT 28 

SSIDPT-19 DPT 29 61' 

F r A  1 DPT 30 55' 

- - - . .. 

I T A  2 1 DPT-31 1 not in lopbook 

Proposal for Monitoring Well Insralhrion Locarions 
Operable Unit 2 
NAS Jacksonville, Aorida ABB Environmental Services, Inc. 



Proposal for Monitoring Well Installation~Locations 

Operable Unit 2 
NAS Jacksonville, Florida 

Total Depth, 
ft. bls 

Sample 
Date 

Sample Depth 
ft. bls 

Survey 
I D  

Piezocone 
1 D 

Sample ID 

Proposal for Monitoring Well Installetion Locarions 
Operable Unir 2 
NA S J~cksonville, Rorida ABB Environmental Services, Inc. 



Proposal for Monitoring Well Installation Locations 

Operable Unit 2 
NAS Jacksonville, Florida 

Piezocone Total Depth; Sample ID F I T - .  I Sample Sample Depth, I Date / ft. bls 

Proposal for Monitoring Well Irrrrallarion Locarions 
Operable Unir 2 
Nd S J8cksonvil/e, Roride ABB Environmental Services, Inc. 



Proposal for Monitoring Well Installation Locations 

Operable Unit 2 
NAS Jacksonville, Florida 

Survey 

DPT-68 

FTA-3 

FTA-4 

FTA-5 

Proposal for Monitoring Well lnsrallatmn Locnrionr 
Operable Unit 2 
NAS Jacksonvi//e. Rorida 

Depth; 
ID ft. bls 

ABB Environmental Services, Inc. 

Sample ID Sample Sample Depth, I Date / ft. tAr 





APPENDIX C 

FLORIDA DEPARTMENT OF ENVIRONMENTAL REGULATION PERMIT 
FORCLOSUREANDPOSTCLOSUREOFTHREEHAZARDOUSWASTE 

SURFACE IMPOUNDMENTS 

Appendix C-1 Florida Department of Environmental Regulation 1991 Permit 
#HF16-152611 for Closure and Postclosure of Three Hazard- 
ous Waste Sutface Impoundments 

Appendix C-2 Florida Department of Environmental Regulation 1997 Permit 
#HF16-288092 for . Closure . and Postclosure of Three Hazard- 
ous Waste Surface Impoundments 



APPENDIX C-1 

FLORIDA DEPARTMENT OF ENVIRONMENTAL REGULATION 
1991 PERMIT #HFl6-l526Il  FOR CLOSURE AND POSTCLOSURE 

OF THREE HAZARDOUS WASTE SURFACE IMPOUNDMENTS 



Florida Department of Environmental R e g ~ l ~ t i  
*in Towers Office Bldg. + 2600 B h  Smne Road T- Florida 323%. 

Lawton Chilcr, -or 

PERMITTEE : 
U.S. Naval Air Station-Jackeonville 
post Office Box 5, Code 184 
Jaekeonville, Florida 32212-5000 

Attent ion: 
Commanding Officer 
Naval Air Station - Jacksonville 

I.D. Number: FL6 170 024 412 
Permit/Certification Number: W16-152611 
Date of Iseue: September 20, 1991 
Expiration Date: September 20, 1996 
County: Duval 
Latitude/Longitude: 30°13'30"N/81041'00"~ 
Section/Township/Range: 23/T3S/R27E 
Project: closure and Poet-Closure of 

Three Hazardous Waste Surface 
Impoundmenta, 

This permit is issued under the provision of Chapter(s) 403, Florida Statutes, 
and Florida Administrative Code Rule(8) 17-3, 17-4, 17-25, 17-532, 17-550 and 
7-730. The above named permittee is hereby autharized to perform the work or 
::crate the facility shown on the application and approved drawing(s), plans, 

and other documents attached hereto or on file with the Department and made a 
part hereof and specifically .described as followe: 

To close and post-close three gurface impoundments, (Domestic Waste Sludge 
Drying Beds, Industrial Waete Sludge Drying Beds, and Polishing Pond), which 
contained hazardous waste generated from NAS-Jackeonville. The sludge 
generated from the wastewater treatment met the definition of hazardous 
waste designated as hazardous waste codes FOol through F006 and F019. These 
units are no longer in service. 

The Industrial Waste Sludge Drying Beda are comprised of four beds used to 
aewater wastewater treatment sludges from electroplating operations (FQ06 
hazardoue waste). Conetructed in 1980, each drying bed is approximately 15 
feet by 18 feet. The drying beda are enclosed with retaining walls 
constructed of 8 inch thick concrete'reinforced with Number 5 reinforcing 
steel on 12 inch epacings. The bottom of the beds is unlined and consiets 
of a 12 inch sand layer, with an underlying 10 inch gravel layer. The beds 
are underdrained, and the liquids were returned to the industrial wastewater 
treatment plant. Approximately 8250 gallone of dried eludgee were excavated 
from the surface impoundment annually. 

The Domestic WaBte Sludge Drying Bede and the Polishing Pond were used for 
the treatment and storage of sludgee resultant from the treatment of F006 
and F019 rinaewater from electroplating operations, Fool through F005 paint 
stripping and parts cleaning operations, in addition to sludge from the 

d 
aerobic digester of the domestic wastewater treatment plant. The Domestic 
Sludge Drying B e d 6  were constructed in 1970 and consist of five (5) bede. 
Each bed ia approximately 50 feet by 50 feet w i t h  a three-foot high wall 
gonetructed of 8-inch concrete block6 and reinforced with wire tire tiee. 
The bottom of the beds is unlined and is underlain by seven inehee of sand, 
three inchen of fine gravel and n i x  inchee to twelve inches of course gravel 
layers. 



The Poliehing Pond wae built in 1970 to provide additional settling for  2 . :  
million gallone*per day of combined domeatic and induetrial wastewater 
treated effluent. The Poliohing Pond ie unlined and ham a eurface area of 
3.8 acrea and an average depth of 3.5 feet. 

The facility is located at U.S. Highway 17 and Yorktown Avenue, Jacksonville, 
Florida. 

The application named in this permit eonaists of the following documents which 
are considered a part thereof: 

1. Hazardous Wa~te,Facility Cloeure/Poet-Cloeure Permit Application dated 
August 8, 1988. 

2. Hazardous Waste Facility Closure/Post-Cloeure Permit Application (Revision 
1) dated June 2, 1989. 

3. Federal Facilities Agreement Between United States Environmental Protecton 
Agency, Florida Department of Environmental Regulation, for the State of 
Florida and United States Department of the Navy Jacksonville, Jacksonville 
Florida dated October 23, 1990. 

4. Hazardous Waste Facility Cloeure/Post-Cloaure Permit Application (Revision 
2) dated November 21, 1990. 

5. Hazardous Waste Facility Closure/Poet-Closure Permit Application (Revision 
3) dated February 26, 1991. 



Horida Department of Environmental Regulatz 
lkin Towers Office Bldg. 2600 Blair Stone Road Florida 32399- 

L w o n  Chila;. Govcmor Caul M. Bmwncr, 5 
September 20, 1991 

CERTIFIED MAIL 

Captain Charles R. Cramer 
Commanding officer 
U.S. Naval Air Station-Jackeonville 
Post Office Box 5, code 184 
Jacksonville, Florida 32212-5000 

Subject: U.S. Naval Air Station-~acksonville 
FLD 170 024 412 
HF16-152611 
Duval County - Hazardous Waste 

Dear captain Cramer: 

Enclosed is Permit Number HF16-152611 dated September 20, 1991 to conduct 
closure and post-closure activities at the regulated units at your facility, 
issued pursuant to Section 403.722, Florida  statute^ and Florida Administrative 
Code 17-730.260. Acceptance of q e  permit constitutes notice and agreement that 
the Department may periodically review this permit for compliance, including 
site inspections where applicable, and may initiate-enforcement actions for 

(b violation of the eonditiona and requirements thereof. 

Any party to this permit has the right to eeek judicial review of the permit 
pursuant to Section 120.68, Florida Statutee, by the filing of a Notice of 
Appeal pursuant to Rule 9.110, Florida Rules of Appellate Procedure, with the 
clerk of the Department in the Office of General Counsel, 2600 Blair Stone Road, 
Tallahaseee, Florida 32399-2400; and by filing a copy of the Notice accompanied 
by the applicable filing fees with the..appropriate District Court of Appeals. 

The Notice of Appeals must be filed within thirty (30) daye from the date this 
permit is issued. 

John M. Ruddell ,  Director 
Divieion of Waste Management 

JR/KRo -- 
Enclosure 

cc wfenclosure: 
St. John's River Water Management District 

a Jim Scarbrough, EPA/Region IV Clay County Conuni~sioners 
Kent Williams, EPA/Region I V  Honorable Ron Raymond,Mayor of Orange park 
Ernie Frey, DER/Jacksonville Duval county commissioners 
Honorable Ed Auetin, Jack~onville City Hall 
James Mannins, Bio Environmental Servicee, Jacksonville 



PERMIITEE 
U.S. Naval Air Sta t ion-Jacksonvi l le  I.D. Number: FL6 170 024 412 
pos t  Of f i ce  Box 5 ,  Code 184 Permi t /Cer t i f i ca t ion :  HF16-152611 
Jacksonvi l le ,  ~lorida 32212-5000 Date of Issue:  September 20, 1991 

E x p i r a t i o n  D a t e :  September 2 C ,  1996 

GENERAL CONDITIONS : 

1. The terms,  cond i t ions ,  requirernenta, limitations, and r e s t r i c t i o n s  set f o r t h  
i n  t h i e  permit  are "permit condit ions" and are binding and enforceable  
pursuant t o  Sec t ions  403.141, 403.727, O r  403-859 through 403.861, F.S. The 

' permi t t ee  i s  placed on no t i ce  t h a t  t h e  Department w i l l  review t h i s  permit  
p e r i o d i c a l l y  and may i n i t i a t e  enforcement action for any v i o l a t i o n  of these 
condi t ione .  

2. This  permit  is v a l i d  only  f o r  t h e  s p e c i f i c  proceeeea and opera t ions  app l i ed  
f o r  and i n d i c a t e d  i n  t h e  approved drawing8 or  exhibits. Any Unauthorized 
d e v i a t i o n  from t h e  approved drawings, e x h i b i t s ,  e p e c i f i c a t i o n e ,  or 
condi t ione  of t h i s  permit  may c o n e t i t u t e  grounds fo r  revocat ion  and 
enforcement a c t i o n  by t h e  Department. 

1 

3. AS provided i n  subsect ions  403.087(6) and 403.722(5), F.S., t h e  i ssuance  of 
t h i s  permit  does no t  convey any ves ted  rights or  any exc lus ive  privileges. 
Nei ther  does it au thor ize  any i n j u r y  t o  p u b l i c  or  p r i v a t e  p roper ty  o r  any 
invaeion of  personal  r i g h t s ,  nor infr ingement of federal, state o r  l o c a l  
laws o r  r egu la t ions .  This  permit is  n o t  a waiver of  o r  approval  of any 
o t h e r  Department penni t  t h a t  may be r e q u i r e d  f o r  o t h e r  a s p e c t s  of  the t o t a l  
p r o j e c t  which a r e  not  addreased i n  t h e  permit .  

4. This  permit  convey6 no t i t l e ' t o  land o r  water ,  does not  c o n s t i t u t e  S t a t e  
r ecogn i t ion  o r  acknowledgement of t i t l e ,  and does no t  c o n e t i t u t e  a u t h o r i t y  
f o r  the use  of submerged lands unleas h e r e i n  provided and the necessary 
t i t l e  o r  leasehold  i n t e r e s t s  have been ob ta ined  from t h e  state. Only t h e  
Trus tees  of t h e  I n t e r n a l  Improvement True t  Fund may exprees s t a t e  opinion as 
t o  t i t l e .  

5. This  permit  does not  r e l i e v e  the permi t t ee  from l i a b i l i t y  f o r  harm or  injury 
t o  human h e a l t h  o r  welfare ,  animal, o r  p l a n t  l i f e  o r  p roper ty  caused by the 
cons t ruc t ion  o r  opera t ion  of t h i s  permi t ted  source ,  or  from p e n a l t i e s  
t h e r e f o r e ;  nor doe6 it allow t h e . p e r m i t t e e  t o  cause p o l l u t i o n  i n  
cont ravent ion  of Florida Sta tu te6  and Department r u l e s ,  unlese  s p e c i f i c a l l y  
author ized  by an o rde r  from t h e  Department. 

6. The pe rmi t t ee  s h a l l  proper ly  operate and main ta in  t h e  f a c i l i t y  and systems 
of t rea tment  and c o n t r o l  (and r e l a t e d  appur tenances)  t h a t  a r e  i n s t a l l e d  and 
used by t h e  pe rmi t t ee  to achieve compliance w i t h  the cond i t ions  of t h i s  
permit, a s  r equ i red  by Department rulee. T h i ~  provie ion inc ludes  t h e  
opera t ion  of backup o r  a u x i l i a r y  f a c i l i t i e s  o r  s i m i l a r  Byatema when 
necessary  t o  achieve compliance with t h e  c o n d i t i o n s  of t h e  p e r m i t  and when 
requ i red  by Department rules. 



L 
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PERMITTEE 
U-S, Naval Alr Sta t ion-Jacksonvi l le  I.D. Number: FL6 170 024 412 
Post  Off ice  Box 5, Code 184 P e n n i t / C e r t i f i c a t i o n :  HF16-152611 
Jacksonvi l le ,  Florida 32212-5000 Date of I8sue: September 20, 1991 

Exp i ra t ion  Date: September 20, 1996 

7. The  permi t tee ,  by accept ing  t h i s  permi t ,  s p e c i f i c a l l y  agrees  t o  allow 
authorized Department personnel, upon presentation of c r e d e n t i a l s  o r  o the r  
documente ae may be requi red  by l a w  and a t  reaeonable  times access t o  t h e  
premi~ee where t he  permit ted activity ia l o c a t e d  or  conducted to: 

(a) Have aeeeaa t o  and copying any r ecords  t h a t  must be kept  under 
condi t ions  of t h e  permit; 

( b )  Inspect t h e  f a c i l i t y ,  equipment, p r a c t i c e s ,  or  opera t ions  regulated o r  
r equ i red  under t h i s  permit;  and 

( c )  Sample or  monitor any substances o r  parametere at any loca t ion  
reasonably necessary t o  a m u r e  compliance with t h i s  permit o r  
Department rules. 

. 
Reasonable t ime may depend on t h e  n a t u r e  of t h e  concern being inves t iga ted .  

8 .  If ,  f o r  any reason,  t h e  permi t tee  does not comply wi th  o r  w i l l  be unable t o  
comply with any condi t ion  o r  l i m i t a t i o n  e p e c i f i e d  i n  t h i e  permit ,  t h e  
permi t tee  s h a l l  immediately provide t h e  Department wi th  t h e  following 
information: 

(a) A d e s c r i p t i o n  of and cause of noncompliance; and 

( b )  The per iod  of noncompliance, inc lud ing  d a t e s  and t h e e ;  o r ,  i f  not 
co r rec ted ,  t h e  a n t i c i p a t e d  t i m e  t h e  noncompliance is  expected t o  
continue,  and s t e p s  being taken t o  reduce, e l imina te ,  and prevent 
recurrence  of  t h e  noncompliance. The pe rmi t t ee  s h a l l  be responoible 
f o r  any and a l l  damages which may r e s u l t  and may be sub jec t  to 
enforcement a c t i o n  by the Department f o r  p e n a l t i e s  o r  revocation of 
t h i s  permit .  

9. I n  accepting t h i s  permit ,  t h e  pe rmi t t ee  understands and agrees t h a t  a l l  
records,  no tes ,  monitoring d a t a  a n d - o t h e r  informat ion  r e l a t i n g  t o  t h e  
cons t ruct ion  o r  opera t ion  of t h i e  permi t ted  eource which a r e  submitted t o  
the Department may be used by t h e  Department a s  evidence i n  any enforcement 
case involving t h e  permit ted eource a r i s i n g  under t h e  F lo r ida  S ta tu tes  o r  
Department r u l e s ,  except  where such use  is presc r ibed  by Sect ion  403.111 and 
403.73, F.S. Such evidence s h a l l  only be used to t h e  e x t e n t  it is 
consistent wi th  t h e  F lo r ida  Rules of C i v i l  Procedure and appropr ia te  
ev iden t i a ry  rules. 



PERMITTEE 
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10. The permittee agree6 to comply with changes in Department rulee and Florida 
Statuten after a reasonable time for compliance, provided, however, the 
permittee does not waive any other righte granted by Florida Statutes or 
Department rules. A reaeonable time for compliance with a new or amended 
surface water quality etandard, other than thoee standards addreseed in ~ u l  
17-3.051, shall include a reasonable time to obtain or be denied a mixing 
zone for the new or amended standard. 

11. This permit is transferable only upon Department approval in accordance "it 
Rules 17-4.120 and 17-730.300 F.A.C., am applicable. The permittee ehall be 
liable for any noncompliance of the permitted activity until the transfer i 
approved by the Department. 

12. This permit or a copy thereof io required to be kept at the work site of th, 
permitted activity. 

13. This permit also constitutes: 

(a) Determination of B e s t  Available Control 
Technology (BACT) 

(b) Determination of Prevention of Significant 
Deterioration (PSD) 

(c) Certification of Compliance with State Water 
Quality Standardo (Section 401, PL 92-500) 

(d) Compliance with New Source Performance Standards 

14. The pennittee ahall comply with the following: 

(a) Upon request, the permittee ahall furnieh all records and plans 
required under Department rules. During enforcement actions, the 
retention period for all reco~de will be extended automatically unless 
otherwise etipulated by the Department. 

(b) The permittee shall hold at the facility or other location designated 
by t h i s  permit records of all monitoring information (including all 
calibration and maintenance records and all original strip chart 
recordings for continuoua monitoring inatrumentation) required by this 
permit, copies of all report6 required by thia permit, and records of 
all data used to complete the application for this permit. These 
materials ahall be retained at least three years from the date of the 
aample, measurement, report or application unleee otherwise specified 
by Department rule. 
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Record6 of-monitoring information shall include: 

the date, exact place, and t h e  of sampling or measuremente; 
the person reoponsible for performing the sampling or measurements; 
the dates analyses were performed; 
the person responmible for  performing the analyses; 
the analytical techniques o r  methods used; 
the results of such analyses. 

15. When requested by the Department, the permittee shall within a reasonable 
time furnish any information required by law which is needed to determine 
compliance with the permit. I f  the permittee becomee aware that relevant 
facts were not submitted or were incorrect in the permit application or in 
any report to the Department, such facts or information ahall be corrected 
promptly. 

16. The following conditions shall also apply to a hazardous waste facility 
permit : 

(a) The 

1. 

following reports shall be eubmitted to the Department: 

Manifest discrepancy report. I f  a significant discrepancy in a 
manifest is discovered, the permittee shall attempt to rectify th 
discrepancy. If n& resolved within 15 days after the waste is 
received, the permittee shall immediately submit a letter report, 
including a copy of the manifest, to the Department. 

Unmanifested waste report. The permittee shall submit an 
unmanifested waste report to the Department within 15 days of 
receipt of unmanifeeted waete. 

Biennial report. An biennial report covering facility activities 
during the previous calendar year ehall be submitted to the 
Department by March 1,-'of each even numbered year pursuant to 
Chapter 17-730, F.A.C. 

(b) Notification of any noncompliance which may endanger health or the 
environment including the release of any hazardous waste that may 
endanger public drinking water supplies, or the occurrence of a fire o 
explosion from the facility which could threaten the environment or 
human health outside the facility, shall be reported verbally to the 
Department within 24 hours, and a written report shall be provided 
within 5 days. The verbal report within 24 hours shall contain the 
name, addreas, I.D. number and telephone number of the facility, its 
owner or operator, the name and quantity of materials involved, the 
extent of any injuriee, an aeeerr~ment of actual or potential hazarde, 
and the eatimated quantity and dLspooition of recovered material. The 
written submienion ehall contain: 

1. A description of cause of the noncompliance. 
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2.  If not corrected, the expected time of correction and steps being 
taken to reduce, eliminate, a.nd prevent recurrence of the 
noncompliance. 

( c )  ~ e p o r t a  of compliance or noncompliance with, or any progresn reports 
on, requirements contained in any compliance schedule ehall be 
submitted no later than 14 daym after each schedule date. 

( d )  All reports or information required by the Department by a hazardous 
waste permittee shall be aigned by a person ac+:horized to sign a permit 
application. 

SPECIFIC CONDITIONS: 

PART I - STANDARD REQUIREMENTS: 
1. Two submittals in response to these permit conditions shall be submitted to: 

Federal Facilities Coordinator 
Bureau of Waste Cleanup 
Department of Environmental Regulation 
2600 Blair Stone Road 
Tallahassee, Florida 32'399-2400 

One submittal in response to t h e m  permit conditions shall be submitted to: 

District Manager 
Department of Environmental Regulation 
Northeaet District Office 
7825 Baymeadows Way 
Suite 200B 
Jacksonville, Florida 32256-7577 

. -  

One eubmittal in reeponee to these permit conditions shall be submitted to: 

Mr. James H. Scarbrough, P.E. Chief 
Waste nanagernent Division 
U.S. Environmental Protection Agency 
Region IV 
345 Courtland Street 
Atlanta, Georgia 30365 

2 -  All documenta submitted pursuant to the conditions of this permit shall be 
accompanied by a cover letter stating the name and date of the document 
submitted, the number(6) of the Specific Condition(e) affected, and the 
permit number and project name of the permit involved. All eubmittals 
modifying the approved Closure and/or Poet-eloaure Plan ehall be certified 
%y the owner and operator and aigned, sealed and certified by a professional 
engineer registered in the State of Florida except when exempted in 
accordance with 17-4.050 and 17-730.220(5), FAC. 
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3. The Department ma9 modify, revoke, reiasue, or terminate for cause this - - - 
permit in accordance with the provisions of 17-730.290, FAC. The filing of 
- 

a requeet for a permit modification, revocation, reisauanee, or termination, 
or the notification of planned change8 or anticipated noncompliance on the 
part of the permittee does not stay the applicability or enforceability of 
any permit condition. The permittee may submit any eubsequent revision8 to 
the Department for departmental approval. Should these revisions conetitute 
a modification to the permit, the permittee a h a l l  meet t h e  requirement8 of 
17-730.290, FAC. 

4.  The permittee ehall follow the emergency procedures specified in 40 CFR Part 
264.56 and approved in Attachment A-2 of the application. The permittee 
shall give proper notification if an emergency situation arises and within 
fifteen (15) calendar day8 must aubrnit to the Department a written report ,- 
which includes all information required in 40 CFR Part 264.56(j). 

5. The Department of Environmental Regulations's 24-hour emergency telephone 
number is (904) 488-1320. During normal buainees hours, the District Office 
may be contacted at (904) 448-4320. The Bureau of Waste Cleanup may be 
contacted at (904) 488-0190. 

6. The permittee shall inspect the facility emergency and safety equipment in 
accordance with 40 CFR Part 264.15. Changee to the schedule m u ~ t  be 
approved in writing by the Debartment. The schedule must be maintained aa 
part of the operating record at the facility. 

7. Facility personnel must succeeefully complete the approved training program 
in accordance with 40 CFR Part 264.16. Verification of this training must 
be kept with the personnel training records and maintained on site. 
Personnel shall not work unsupervised until t h e  appropriate training has 
been completed. 

8. The contingency plan must be amended-and distributed to the appropriate 
agencies if any criteria in 40 ~ G - ~ a r t  264.54 are met. Amendments to the 
plan must be approved in writing by the Department. - 

9. Prior to 135 calendar days before the expiration of this permit, the 
permittee ahall aubmit a complete application for renewal of the permit on 
forms and in a manner prescribed by the Department, unlese post-closure care 
has been completed and certified in accordance with Specific Condition IV.6 
and accepted by the Department [17-730.300(1), FAC] .  
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10. The permittee shall keep a written operating record at the facility which 
includes : 

a. The reeulta of the waste analyees. 

b. A summaxy report and details of incidents that require implementation 
of the contingency plan. 

c. Manifests 

d. The results of inspections. 

e. Closure plan and eloeure cost eetimates. - 
f. Biennial reports. 

g. Monitoring, testing or analytical data where required by 40 CFR Part 
264 Subpart F and 40 CFR Part 264.226. 

These records must be maintained at the facility until 'completion and 
certification of closure [40 CFR Parts 264.73 and -741. 

11. The permittee shall comply with all the applicable portions of 40 CFR Parts 
260 through 268 and those coriditions required by 40 CFR Parts 270.30 and 
270.31 (17-730.280, FAC). 

12. The permittee shall revise "Part I - General" of the Application for a 
Hazardous Waste Facility Permit (17-730.900(2), FAC) within thirty (30) 
calendar daye of any changes in the Part I. The revised "Part I - General" 
m u E t  be eubmitted to the Department within thirty (30) calendar days of sue 
changes. 

PART XI - STANDARD -SURE m Q U m S t  

1. The permittee ahall close the hazardous waste units in a manner that 
minimizes or eliminates, to the extent neceseary to protect human health an 
the environment, post-closure escape of hazardoue waste, hazardous waste 
constituents, leachate, contaminated run-off, or hazardous waste 
decomposition products to the groundwater, surface waters, or to the 
atmosphere (40 CFR Part 264.111). 
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a 2 ,  In accordance with the requirements of 40 CFR Part 264.112(a), the 
permittee ehall'keep a copy of the Closure Plan and all revisions to the 
plan until cloaure is completed, certified in accordance with 40 CFR p a r t  
264.115, and accepted by the Department. 

3. The permittee muet complete clean-up and sampling activities in accordance 
with the Federal Facilitiee Agreement (FFA) dated October 23, 1990. Any 
changes in the time allowed for closure of the units after approval shall 
require prior Department approval (40 CFR Part 264.113). 

4. The permittee shall decontaminate or dispose of all facility equipment, 
structurem, and residue6 resulting from the cloaure activitiee as required 
by 40 CFR Part 264.114. 

. 5 .  Within sixty (60) calendar days of the completion of phyeieal closure, the 
permittee ahall eubmit to the Department, by certified mail or hand 
delivery, a report signed by the permittee and an independent, Professional 
Engineer registered in the state of Florida, except when exempted, in 
accordance with 17-4.050 and 17-730.220(5), FAC stating that the surface 
impoundments have been cloeed in compliance with the Closure Plan, and the 
specific conditions of this permit (40 CFR Part 264.115). 

6. The permittee shall maintain a daily log of closure activities on site 
J throughout the closure perioli. Closure activities shall be reported to the 

Department on a quarterly basis, in accordance-with the Federal Facilities 
Agreement dated October 23, 1990. 

7. All sampling and analytical procedures shall be done in accordance with the 
Baeic Sampling and Analysia Plan (BSAP). The permittee shall revise the 
Basic Sampling and Analysis Plan whenever there is a change in sampling 
and/or analytical procedures, including personnel. The revised plan or 
revieions muat be submitted to the Department for approval within thirty 
(30) calendar days of such changes. 

.. . - 

8. The permittee shall provide opportunities for site inapections by the 
Department by informing the District Office and Bureau of w a ~ t e  Cleanup 
(Specific Conditiong 1.1 or 1.5) in writing or verbally at least seven (7) 
calendar day8 in advance of any physical cloeure activity ( e - g .  soil 
sampling, pipe removal, moil removal, cap installation, decontamination of 
equipment, etc.). 
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g. ~f a t  any t ime t h e  permit tee  determines t h a t  ac t ion8  undertaken as part: of 
c l o s u r e  o r  aaaocia ted  monitoring programs no longer  a a t i s f y  t h e  
requirements set forth i n  t h i s  permit,  t h e  pe rmi t t ee  s h a l l ,  wi th in  seven 
( 7 )  ca lendar  days, notify t h e  Department of this f inding.  If t h e  
Department determinea that a major modi f i ca t i an  i e  . required ,  the permittee 
s h a l l ,  wi th in  sixty (60) calendar days, submit an a p p l i c a t i o n  f o r  a permit 
modif ica t ion i n  accordance with 17-730.290 FAC, t o  make any appropr ia te  
changes to t h e  permit. 

10. A l l  amendments, r ev i s ions ,  and modificat ione to any p l a n  required  by t h i s  
permit e h a l l  be submitted t o  t h e  Department for review and permit 
modif ica t ion as neceeeary. 

. 
PART 111 - CU)SURE CONDITIONS FOR SURFACE IMPOUNDMENTS: 

1. The sur face  impoundments s h a l l  be c losed ae approved i n  Section D of t h e  
application and 40  CFR Par t  264 Subparts  G and K. 

2. The Department s h a l l  be n o t i f i e d  seven ( 7 )  ca lendar  day8 p r i o r  t o  taking -, 

s o i l  samples. 

3. The permit tee  s h a l l  maintain a d a i l y  log of c l o s u r e  a c t i v i t i e s  on site 
throughout t h e  c l o ~ u r e  peridd. Closure a c t i v i t i e e  s h a l l  be reported t o  the 
Department on a q u a r t e r l y  basie ,  in accordance with t h e  Federal  Facilities 
Agreement dated October 23,  1990. 

PART IV - POST--SURE CONDITIONS FOR SURFACE IMPOUNDMENTS: 

1. U p n  completion of c losure  of t h e  s u r f a c e  impoundments, the permit tee  
shall: 

a .  Begin post-cloeure c a r e  and continue for t h i r t y  yea rs  a f t e r  t h a t  d a t e  
i n  accordance with 40 CFR part- 264.117 ( a ) .  

b. Maintain compliance with aecur i ty  p rov i s ions  of 40 CFR P a r t  264.14, 
throughout the 'pos t -e losure  care per iod ,  t o  prevent  t h e  unauthorized 
entry o f  pereons o r  l ives tock onto  t h e  f a c i l i t y  [40 CFR P a r t  
2 6 4 . 1 1 7 ( b ) ] .  

c. Never d i s t u r b  t h e  f i n a l  cover o r  any o t h e r  components of the associa ted  
e t r u e t u r e s  unleee previous w r i t t e n  Department approval haa been 
provided pureuant t o  4 0  CFR Part 264.117(c). 
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d. Ensure that-all poet-closure care activitiee be in accordance with the 
Post-closure Plan aa specified in 40 CFR Part 264.118 [40 CFR Part 
264.117(d)]. 

2. The permittee shall keep a copy of the Post-eloeure Plan and all revisions 
to the plan at the facility until post-closure care is completed and 
certified in accordance with 40 CFR Part 264.120 f40 CFR Part 264.118(c)] 
and accepted by the Department. 

3. Any proposed amendments to the Poet-closure Plan shall be submitted to the 
Department for review and approval [40 CFR.Part  264.118(d)]. . 

4. Within sixty (60) days upon receipt of Department acceptance of the 
certification of closure, the permittee shall comply with the requirements 
of 40 CFR Part 264.119(a) (Notice to local land authority). 

. The permittee shall comply with the requirements of 40 CFR Part 264.119(b) 
(Notice in deed to property). The notice shall be eubmitted to the 
Department within sixty (60) days of receipt of the departmental acceptance 
of the certification of'closure of the hazardous waste surface 
impoundment a. 

6. Within sixty (60) days from the completion of the eetablished post-closure 
care period, the permittee shall eubmit to the Department by certified mail 
or hand delivery, a letter signed by the permittee and an independent 
professional engineer, registered in the State of Florida, except when 
exempted, in accordance with 17-4.050 and 17-730.220(5), FAC, stating that 
the post-clo~ure care for the hazardoun waste disposal unit waa performed 
in accordance with the specifications in the approved Post-closure Plan [40 
CFR P k t t  264.12OI. 

..... 
7. The permittee shall comply with all applicable portiono of 40 CFR Parts 260 

through 268 until releaaed from post-closure care requirements. 
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PART Y - GROUHDWA- MONITORINO PROGRAM: 

The Waste Management Areaa ehall. be haginax'y lines circumscribing the 
Sludge Drying Beds and Polishing pond designated on Attachment A [40 CFR 
P a r t  264.95(b)(l) and (2)J. The Point of Compliance shall be the northern 
and eastern boundariea of the Waete Management Areas [40 CFR Part 
264 .95 (a ) ] .  If future groundwater monitoring indicates a change in 
groundwater flow direction within the aurficial aquifer,  t h i s  permit may be 
modified to require the installation of additional point-of-compliance 
monitoring wello. 

The background water quality monitoring well for both Waste Management 
Areas shall be Well NAS4-9 (Attachment B). 

The point-of-compliance wells for the combined Sludge Drying Beds shall be 
NAS~-5, 41-3, 41-4, and 41-6 (Attachment B). 

The point-of-compliance wells for the Polishing Pond shall be 42-5, 42-6, 
42-7 and 42-8 (Attachment B). 

All groundwater eampling shall be conducted in accordance with the Basic 
Sampling and Analysis Plan noted in Section H.11 of the application. 

'1 

The permittee shall sample the background well, all point-of-compliance 
wells and assessment well clustera 4-20 and 4-21 (Attachment B) in January 
and July of each year throughout the Compliance Periods specified in 
Specific Condition 14 of thia part. Each of theae welle muet be sampled 
for the conetituents listed in Specific Conditions 8 and 9 of this part. 

The permittee shall submit to the Department groundwater monitoring reports 
that provide analytical data and information requested in Specific 
conditions 6, 10, 13, 14 and 16 of this part. The groundwater monitoring 
.ca from each January sampling event shall be submitted no later than 
2 r i l  30 and data from each July sampling event shall be submitted no later 

than October 31. If for any reason the permittee i e  unable to submit 
analyses within the specified time, the permittee must comply with General 
Condition 8-  
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8. The Groundwater Protection Standard (40 CFR Part 264.92) shall be: 

tetrachloroethylene 
methylene chloride 
trichloroethylene 
1,1,2-triehloroethane 
toluene 
carbon tetrachloride 
chlorof o m  
methyl ethyl ketone 
ethylene dibromide 
benzene 
1,2-dichlarobenzene 
chlorobenzene 
vinyl chloride 
total eresols 
cryselic acid 
total phenol6 , 

total xylene 
carbon diaulfide 
trichlorofluoromethane 
pyridine 
2-nitropropane 
nitrobenzene 
1,2-dichloropropane 
1,2,3-trichloropropane 
areenic 
barium 
cadmium 
total chromium 
lead 
mercury 
eelenium 
silver 
nickel 
eornplexed cyanide 

Groundwater Protection Standard 

background 
background 
background 
baekground 
background 
background 
background 
background 
baekground 
background 
background 
background 
background 
background 
background 
background 
background 
baekground 
background 
background 
background - 
baekground 
background 
background 
0.05 mg/l 
1.0 mg/l 
0.01 mg/l 
0.05 mg/l 
0 . 0 5  mg/l 
0.002 mg/l 
0.01 mg/l 
0.05 mg/l 
background 
background 

mg/l = milligrame per liter; background is defined in Specific 
Condition 10 of this part. 
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The following constituents shall be sampled on a eemi-annual baaia: 

PH 
specific conductance 
turbidity 
total colif o m  
nitrate (as N) 
radium 226 
radium 228 
gross alpha 
grose beta 
chloride 
1,l-dichloroethane 
1,2-dichloroethane 

l,l,l-trichloroethane 
isobutanol 
1,1,2-trichloro-1,2,2-trifluoroethane 
2-ethoxyethanol 
copper 
fluoride 
iron 
manganeee 
sodium 
vanadium 
zinc 
sulfate 

Background coneentratione shall be established through sampling at the 
upgradient background well each time groundwater ie sampled at the Point of 
Compliance. The background concentration limit shall be the mean of the 
four most recent background samples of the hazardous constituent [40 CFR 
Part 264.99(~)(1)]. 

The permittee may apply for Alternate Concentration Limits (ACLs) in 
accordance with 40 CFR Part 264.94. Xn accordance with 40 CFR Part 
264.94(b), the Department shall eetablieh Alternate Concentration Limits 
(ACLs) upon approval of the ACL demonatration. 

The Complianee Period (40 CFR Part 264.96) for the Sludge Drying Beds began 
February 25, 1988 and the Compliance Period shall be 26 years long. The 
Compliance Period for the Polishing Pond began April 13, 1990 and the 
Compliance Period shall be 26 years. If the permittee is engaged in a 
corrective action program at the end of the Compliance Period, the 
Compliance Period ie extended until-the permittee can demonstrate that the 
Groundwater Protection Standard (40 CFR Part 264.92) epecified in Specific 
Condition 8 of this part has not been exceeded for a period of three 
coneecutive years. 
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13. Groundwater e leva t ions  and flow r a t e e  s h a l l  be determined each time w e l l s  
a r e  sampled 140-CFR Part 264.97tf)I. I n  a d d i t i o n ,  groundwater e leva t ions  
f o r  a l l  monitoring w e l l s  must be measured on a q u a r t e r l y  b a s i s  i n  January, 
Apr i l ,  J u l y  and october  of each year. A l l  groundwater e leva t ions  must be 
measured within  the mame e i g h t  hour period and must be meamred p r i o r  t o  
srmpling. The data f o r  t h e  January event s h a l l  be submitted no l a t e r  than 
A p r i l  30 of each year; the data f o r  t h e  A p r i l  event s h a l l  be 8ubmitted no 
l a t e r  than  J u l y  31 of each year; t h e  da ta  f o r  t h e  J u l y  event  s h a l l  be 
submitted no later than  october 31 of each y e a r  and the d a t a  f o r  t h e  
October event s h a l l  be submitted no l a t e r  t h a n  January 31 of t h e  following 
y e a .  I n  addi t ion ,  t o t a l  depth of a l l  w e l l s  must be determined by physica l  
measurement each time a w e l l  is  sampled t o  determine whether s i l t a t i o n  of 
any w e l l  is occurring,  and t o  ca lcu la te  t h e  c a s i n g  volume t o  be purged 
p r i o r  t o  sampling. If i n f i l l i n g  o r  s i l t a t i o n  of w e l l s  is determined, t h e  
discovery and any cor rec t ive  ac t ion  taken ahall be repor ted  t o  the 
Department within f i f t e e n  (15)  days. 

14. The permit tee  s h a l l  notify the Department i n  w r i t i n g  i f  any damage t o  t h e  
groundwater monitoring wel ls  occurs. Damage s u b j e c t  t o  t h i s  n o t i f i c a t i o n  
w i l l  be t h a t  r equ i r ing  r e p a i r ,  not maintenance. N o t i f i c a t i o n  descr ib ing 
c o r r e c t i v e  a c t i o n  taken shall be given a f t e r  damage ha8 been corrected,  or 
with in  f i f t e e n  (15)  daye from t h e  d a t e  t h e  damage wae detected ,  whichever 
occurs f i r s t .  Descript ion of cor rec t ive  a c t i o n  t aken  s h a l l  be submitted i n  
w r i t i n g  t o  the Department, i n  any ease, w i t h i n  f i f t e e n  (15) days of 
completion da te -  

15. The permit tee  s h a l l  provide t h e  Department wi th  o p p o r t u n i t i e s  t o  observe 
.. groundwater eampling and split samples by providing t h e  D i a t r i c t  Office and 

Bureau of Waste Cleanup (Speci f ic  Conditions 1.1 and 1 .5)  wr i t t en  o r  verbal  
n o t i f i c a t i o n  a t  l e a s t  seven ( 7 )  days p r i o r  t o  each groundwater sampling 
event .  

16. I f  w e l l s  a r e  t o  be abandoned, they s h a l l  be abandoned i n  accordance with 
17-532.500(4), FAC. 

... 

PART VI - POST--SURE ASSESSMENT: 

1. Addit ional  assessment of contaminated groundwater must continue i n  
conjunction with t h e  CERCLA Remedial Investigation/Feasibility Study. 

. - .L 
1 - 

PART VII- POST-CLOSURE CORRECTIVE ACTION: ,!! i+ CA 
, " iG \Y  2 ,L.p-- 
I .  

I. The permit tee  s h a l l  submit, t o  t h e  Department, a d e t a i l e d  cor rec t ive  a c t i o n  
p lan  t o  m e e t  t h e  requirements of 40 CFR P a r t  264.100 and mRCLA 
requirements i n  accordance wi th  t h e  Federal F a c i l i t i e s  Agreement dated 
October 23, 1990. 

7' 
2. Within t h i r t y  (30)  day8 of Department approval, t h e  pe rmi t t ee  s h a l l  

3mplement t h e  Correct ive  Action Plan. I 



PERMITrrP 
U.S. Naval Air Station-~acksonville I.D. Number: a 6  170 024 412 
post Off ice Box 5, Code 184 . Permit/Certification: HF16-152611 
Jacksonville, Florida 32212-5000 Date of Issue: September 20, 1991 

Expiration Date: September 20, 1996 

3. After the ~orreciive Action Plan is implemented, the permittee shall submit 
to the Department in March and September of eacn year a report on the 
effectiveness of the eorrective action program f40 CFR Part 264.100(g)]. 

4. Corrective action measures may be terminated upon the Department's 
approval, when the hazardoue eonetituents listed in Specific Condition V.8 
have been below the concentrations l imits  eetablished in the Groundwater 
Protection standards for a period.of three eoneeeutive yeare [40 CFR Part 
264.100(e)(2)]. 

5. The permittee muat continue corrective action measures during the 
Compliance Period to the extent necessary to ensure that the Groundwater 
Protection Standard is not exceeded. If the permittee is conducting 
corrective action at the end of the Compliance Period, the permittee s h a l l  
continue that eorrective action until groundwater monitoring data 
demonstrate that the Groundwater Protection standard has not been exceeded 
for a period of three consecutive years [40 CFR Parts 2 6 4 . 9 6 ( ~ )  and 
.lOO(f) 1 .  

6. If eorrective action is terminated prior to the termination of the 
post-closure care period, thio permit shall be modified to address at a 
minimum, ecmi-annual groundwater monitoring throughout the remainder of t h e  
post-closure care period. 

7. The eorrective action program set forth in 40 CFR Part 264.100 s h a l l  extend 
beyond the facility property boundary [17-730.180(5)(b), FAC], 

I e eued ~ 1 a k 1  
STATE OF FLORIDA DEPARTMENT 
OF ENVIRONMXNTAL REGULATION 

John M. Ruddell, Director 
Division of Waste Management 

Filing and Acknowledgement 
Filed on this date, pursuant 
to Section 120.52, Florida 
Statutes, with the deeignated 

L l e r k ,  recei t of which is acknowledged. 
n .  rP 

at this Notice of Permit was mailed before the close of 
business on L?O, /99/ 
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U.S. N a v a l  A i r  Station-Jackeonville I.D. Number: FL6 170 024 412 
Post O f f i c e  Box 5 ,  Code 184 Permit/certification: HF16-152611 
~ackeonville, Florida 32212-5000 Date of Issue: September 2 0 ,  1991 
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m C H M E H T  A 
WASTE HAKAG- AREAS 

~ - - 

SCALE IN FEET 

flcua'E F H 7  
* M l m e d 6  U E l l ,  L A C A J I ~  M A P  

UNLINED SLUDGE -DRYING BED: 

MAP SOURCE1 RESOURCE ENGINEERING, INC. 
NAS J A C K S O W  
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Date of Ieeue: September 20t 199. 
~xpiration Date: September 20, 1: 

ATTA- A 0 .- 

KASTE MANAGEMENT lREllS (continued) 

1 
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PERMITTEE 
U . S .  Naval Air Station-Jack~onville I.D. Number: FL6 170 024 412 
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Expiration Date: September 2 0 ,  1996 

GRAPHIC SCALE 
SCALE IN FEET 

SO 25 0 5 0 

/:/ INDUSTRIAL WASTEWATER 

TREATMENT PLANT 

FORMER INDUSTRIAL 
SLUDGE DRYING BEDS 
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4-1 9 
4-22 4-20 

k k 4-1 90 
G3 A-ZZD 4-200 

43 
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G E R A G H l Y  AND MILLER WELL - t 

8 INTERNATIONAL TECHNOLOGY WELL 

I BORING 

MONITOR WELL LOCATION MAP 
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APPENDIX C-2 

.. ... FLORIDA DEPARTMENT OF ENVIRONMENTAL REGULATION 
1997 PERMIT #HF16-288092 FOR CLOSURE AND POSTCLOSURE 

OF THREE HAZARDOUS WASTE SURFACE IMPOUNDMENTS 



Department of 

Lawron Chiles 
Governor 

Environmental Protection 
Twin Towers Office Building 

2600 Blair Stone Road 
Tallahassee, Florida 32399-2400 

Virginia B. Wetherell 

Secretary 

June 26, 1997 

CERTIFIED MAIL - RE- RECEIPT 

Captain Robert D. Whitmire 
Commanding Officer 
U. S. Naval Air Station - Jacksonville 
Post Office Box 5 
Jacksonville, Florida 32212-5000 

Subject: U. S. Naval Air Station - Jacksonville 
FL6 170 024 412 
Post-closure Permit HF16-288092 
Duval County 

Dear Captain whitmire: 

Enclosed is Permit Number HF1.6-288092 to post-close three 
hazardous waste surface impoundments and a hazardous waste 
storage unit (Building 101 - electroplating shop) being 
permitted issued pursuant to Section 403.722, Florida 
Statutes (F.S.), and Chapters 62-3, 62-4, 62-25, 62-160, 
62-550, 62-522, 62-532 and 62-730, Florida Administrative 
Code (F.A.C.) . 
This permit is final and effective on the date filed with 
the clerk of the Department, When the Order [Permit] is 
final, any party to the Order has the right to seek 
judicial review of the Order pursuant to section 120.68, 
F.S., by the filing of a Notice of Appeal pursuant to Rule 
9.110, Florida Rules of Appellate Procedure, with the Clerk 
of the Department in the Office of General Counsel, 
Department of Environmental Protection, 3900 Commonwealth 
Boulevard, MS 835, Tallahassee, Florida 32399-3000; and by 
filing a copy of the Notice of Appeal accompanied by the 
applicable filing fees with the appropriate District Court 

"Protect. Conserve and Manage F!orido's Ennronmenr orld Natural Resources" 

Pnnrcd on recycled paper. 



Captain Robert D. Whitmire 
June 26, 1997 
Page Two 

of Appeal. The Notice of Appeal must be filed within 
thirty (30) days from the date the Final Order is issued. 

sincerely, 

John M. Ruddell, Director 
~ivision of Waste Management 

enclosure 

cc (with enclosure) : 

Kent Williams, EPA/Region 4 
Michael J. Fitzsimmons 
Ashwin B. Patel, DEP/Jacksonville 
Jorge Caspary, DEPIBWC 
Jane Mears, NAS Jacksonville 
Diane Lancaster, NAS Jacksonville 
Mayor, City of Jacksonville 
Chair, Duval County Commissioners 



Department of 

Environmental Protection 

Lawton Chiles 
Governor 

Permittee: 

Twin  Towers O f i c e  Building 
2600 Blair Stone Road 

Tallahassee, Florida 32399-2400 
Virginia B. Wetherell 

Secretary 

I.D. Nurnkr: FL6 170 02 412 
U. S. Naval Air Station - Jacksonville PerrnitICeaification Number: HF16-28 8092 
PC& Office Box 5 Issue Date: June 26, 1997 
Jacksonville, Florida 322 12-5000 Expiration Date: September 20,200 1 

County: Duval 
Attention: LatitudeILongitude: 30" 13 '30nN/8 1'4 1 '40nW 
Captain Robert D. Whitmire, Section/Township Range: 2 3 R 3  SlR27E 
Commanding Officer Project: Post-closure of three hazardous waste 

surface impoundments and a 
hazardous waste storage unit (Building 
101 - electroplating shop). 

This permit is issued under the provisions of Section 403.722; Florida Statutes and Florida 
Administrative Code Chapters 62-3,62-4, 62-25,62-160,62-522,62-532, 62-550, and 62-730. 

a The above-named permittee is hereby authorized to perform the work or operate the facility 

.. 
shown on the application, and approved drawing(s), plans, and other documents attached hereto 
or on file with the Department and made a part hereof and specifically described as follows: 

To post-close thee  surface impoundments that are no longer in service: Domestic Waste 
Sludge Drying Beds, Industrial Waste Sludge Drying Beds, and Polishing Pond. These 
surface impoundments contained hazardous waste generated from wastewater treatment 
operations at Naval Air Station-Jacksonville and had EPA Hazardous Waste Codes: 
FOO 1 through F005 and F0 19 (as described 'm Table 1- 1, page L 4  of the permit 
application dated April 22, 1996 and revised August 1, 1996). 

The Industrial Waste Sludge Drying Beds were comprised of four beds used to 
dewater wastewater treatment sludges from electroplating operations (F006 
hazardous waste). Each drying bed was approximately 15 feet by 18 feet. The 
drying beds were enclosed with retaining walls constructed of eight-inch thick 
concrete reinforced with Number 5 reinforcing steel on 12-inch spacings, with an 
underlying 10-inch gravel layer. The beds were underdrained and the liquids 
were returned to the industrial wastewater treatment plant. Approximately 8250 
gallons of dried sludges were excavated annually from the surface impoundment. 

The Domestic Waste Sludge Drying Beds and the Polishing Pond were used for 
the treatment and storage of sludges resulting horn the treatment of F006 and 
F019 rinsewater from electroplating operations, FOOl through F005 paint 
stripping and parts cleaning operations, and sludge from the aerobic digester of 
the domestic wastewater treatment plant. The Domestic Waste Sludge Drying 

"Protect. Conserve end Menage Florida's Envrronmenr and Notu rd  i?murces" 
-Page 1 of 29 - 

Prrnted on recycled paper. 



Permitk: 
U. S. Naval Air Station - Jacksonville 
Post om- Box 5 
Jaclrsonville, Florida 32212-5000 

I.D. Numbor: FL6 170 024 412 
PermiUCertincntiotl Nurnkr: HElC2MW! 
Issue Date: Juae 26,1997 
Expiration Date: Sepbmbr 20,2001 

Beds consisted of five beds. Each bed was approximately 50 feet by 50 feet with 
a three-foot high wall constructed of eight-inch concrete blocks and reinforced 
with wire tire ties. The bottom of the beds was unlined and was underlain by 
seven inches of sand, three inches of fine gravel and six inches to 12 inch= of 
coarse gravel. 

The Polishing Pond was built in 1970 to provide additional settling for 2.36 
million gallons per day of combined domestic and industrial wastewater treated 
effluent. The Polishing Pond was unlined and had a surface area of 3.8 acres and 
an average depth of 3.5 feet. 

To post-close a hazardous waste storage unit (Building 101 - electroplating shop) which 
consisted of ninety-six (96) tank systems, f ~ y - s i x  (56) of which were considered to be 
hazardous waste tanks, and had dimensions of 100' by 78'. The total capacity of the 56 
hazardous waste tanks was approximately thirty-eight thousand (38,000) gallons. The 
shop ceased operations in 1990. Hazardous waste codes are listed in Attachment A. 

The facility is located at the U.S. Naval Air Station in Jacksonville, Florida 32212-5000. 



Permittee: I.D. Number: FL6 170 Q24 412 
U. S. Naval Air S h t h  - J s c h v i l k  PcrmitlCartinc~tloo Number: BFl6-288092 
Post O f e a  Box 5 Issue Date: JUIW 26,1997 
Jackeoovilh, Rwida 32212-5094 Expiration Date: September 20,2001 

The following documents were used in the preparation of this permit: 

1. Meeting Minutes, dated March 15, 1996 between representatives of the Department and 
Naval Air Station (NAS) Jacksonville. 

2. Application for: Closure Permit Old Plating Shop 101), Domestic Sludge 
Drying Beds, Industrial Sludge Drying Beds, and Polishing Pond dated April 22, 1996. 

3. Quality Asfllrance Project Plan approved June 20, 1993. 

4. Revisions, dated August 1, 1996 to permit application. 

5. 1996 Site Management Plan dated August 30, 1996 (Gaskins to Caspary). 

6.  Hazardous Waste Facility ClosureTPost-Closure Permit Application dated August 8, 
1988 and revised June 2, 1989, October 23, 1990, November 21, 1990 and February 26, 
1991. 

7. Federal Facilities Agreement dated October 23, 1990. 

8. Naval Installation Restoration Program Plan, Naval Air Station, Jacksonville, a Florida, Volume 1, Organization and Planning, September 1991, by Geraghty and 
Miller, Inc. 

9. Revisions, dated February 26, 1997 to pennit application. 

10. Requested Changes, dated April 8, 1997, to Post-closure Permit HF16-288092. 

11. Affidavit, dated May 14, 1997, requestingdeletion of groups of parameters from Appendix 
IX sampling for the Domestic Sludge Drying Bed, Industrial Sludge Drying Bed and 
Polishing Pond. 

12. Change, dated June 19, 1997, to signing date of draft Record of Decision (ROD). 



Permittee: 
U. S. Naval A h  Stntioa - Jackmnvilh 
Post om- Box 5 
Jacksollvik, FloridP 32212-5000 

GENERAL CONDITIONS: 

I.D. Numbtr: F U  170 024 412 
PermitlGrtifirotion Number: HFlC288092 
Iswc btt: J u a ~  26,1997 
ExpirPhn Dak Ssptcmber 20,2001 

The terms, conditions, requirements, limitations, and restrictions set forth in this permit are 
"permit conditiolls" and are binding and enforceable pursuant to Sections 403.141,403.727, 
and 403.859 through 403.86 1, Florida Statutes (F. S .). The permittee is placed on notice 
that the Department will review this permit periodically and may initiate enforcement 
actions for any violation of these conditions. 

This perrnit is valid only for the specific processes and operations applied for and indicated 
in the approved drawings or exhibits. Any unauthorized deviation from the approved 
drawings, exhibits, specifications, or conditions of this permit may constitute grounds for 
revocation and enforcement action by the Department. 

As provided in Subsections 403.087(6) and 403.722(5), F.S., the issuance of the permit 
does not convey any vested rights or any exclusive privileges. Neither does it authorize any 
injury to public or private property or any invasion of personal rights, nor infringement of 
federal, state, or local laws or regulations. This perrnit is not a waiver of or approval of any 
other Department permit that may be required for other aspects of the total project which 
are not addressed in the permit. 

This perrnit conveys no title to land or water, does not constitute State recognition or 
acknowledgment of title, and does not constitute authority for the use of submerged lands 
unless herein provided and the necessary title or leasehold interests have been obtained 
from the state. Only the Trustees of the Internal Improvement Trust Fund may express 
State opinion as  to title. 

This permit does not relieve the permittee from liability for harm or injury to human health 
or welfare, animal, or plant life or property caused by the construction or operation of this 
permitted source, or from penalties therefore; .-. . -  nor does it d o w  the permittee to cause 
pollution in contravention of Florida Statuts and Department Rules, unless specifically 
authorized by an order from the Department. 

.The permittee shall properly operate and maintain the facility and systems of treatment and 
control (and related appurtenances) that are installed and used by the permittee to achieve 
compliance with the conditions of this permit, as requited by Department Rules. This 
provision includes the operation of backup of auxiliary facilities or similar systems when 
necessary to achieve compliance with the conditions of the permit and when required by 
Department Rules. 

The permittee, by accepting this pennit, specifically agrees to allow authorized Department 
personnel, upon presentation of credentials or other documents as may be required by law 
and at reasonable times, access to the premises where the permitted activity is located or 
conducted to: 

a. have access to and copy any records that must be kept under conditions of the pennit; 



Permittee: 1.D. Number: FL6 170 M4 4 U  
U. S. Nnvd Air Station - Jacksonville PsrmiUCertl[icPtion Numberr HFlC288092 
Post Off~ce Box 5 Issue Date: Jum 26,lW 
J n c k m n v i ~  Roridn 32212-5000 lhpiration htc: September 20,2001 

b. inspect the facility, equipment, practices, or operations regulated or required under this 
perrnit; 

c. sample or monitor any substances or parameters at any location reasonably necessary to 
assure compliance with this permit or Department Rules. 

Reasonable times may depend on the nature of the concern being investigated. 

8. If, for any reason, the permittee does not comply with or wiU be unable to comply with any 
condition or limitation specified in this permit, the permittee shall immediately provide the 
Department with the following information: 

a. a description of cause of noncompliance; and, 

b. the period of noncompliance, including dates and times; or, if not corrected, the 
anticipated time the noncompliance is expected to continue, and steps being taken to 
reduce, eliminate, and prevent recurrence of the noncompliance. The permittee shall be 
responsible for any and all damages which may r m l t  and may be subject to enforcement 
action by the Department for penalties or revocation of this permit. 

9. In accepting this permit, the permittee understands and agrees that all  records, notes, 

a monitoring data and other information relating to the construction or operation of this 
permitted source which are submitted to the Department may be used by the Department as 
evidence in any enforcement case involving the permitted source arising under the Florida 
Statutes or Department Rules, except where such use is prescribed by Sections 403.1 11 and 
403.73, F.S. Such evidence shall only be used to the extent it is consistent with the Florida 
Rules of Civil Procedure and appropriate evidentiary rules. 

10. The permittee agrees to comply with changes in Department Rules and Florida Statutes 
after a reasonable time for compliance P&ded, however, the permittee does not waive any 
other rights granted by Florida Statutes or Deparbnent Rules. A reasonable tirne for 
compliance with a new or amended surface water quality standard, other than t h m  
standards addressed in Rule 62-302.500, F.A.C. shall include a reasonable tirne to obtain or 
be denied a mixing zone for the new or amended standard. 

11. This permit is transferable only upon Department approval in accordance with Rules 62- 
4.120 and 62-730.300, F.A.C., as applicable. The permittee shall be liable for 
noncompliance of the permitted activity until the transfer is approved by the Department. 

12. This permit or a copy thereof is required to be kept at the work site of the permitted 
activity. 

13. This permit also constitutes: 

@ a. determination of Best Available Control Technology (BACLJ. 



Permittee: 
U. S. Naval Air Station - Jacksonville 
post om- B ~ X  5 
Jacksonville, Florida 32212-5000 

I.D. Nurnbr: FL& 170 024 412 
PermitlCedfhtion Number: HFlC2880W 
Iseue Dote: June 26,1997 
Expiration D a b  Ssptombar 20,2001 

b. determination of Prevention of Signrficant Deterioration (PSD). 

c. certification of compliance with State Water Quality Standards (Section 401, Public Law 
92-500). 

d. compliance with new Source Performance Standards. 

14. The p e d t t e e  shall comply with the following: 

a. Upon request, the permittee shall furnish all records and plans required under 
Department Rules. During enforcement actions, the retention perid for all  records will 
be extended automatically unless othenvise stipulated by the Department. 

b. The permittee shall hold at the facility or other location daignated by this perrnit 
records of all monitoring information (including all calibration and maintenance records 
and all original strip chart recordings for continuous monitoring instnunentation) 
required by this perrnit, copies of aU reports required by this permit, and records of all 
data used to complete this application for this permit. These materials shall be retained 
at least three years from the date of the sample, measurement, rep* or application 
unless otherwise specified by Department Rules. 

c. Records of monitoring information shall include: 

(1). the date, exact place, and t h e  of sampling or measurements; 

(2). the person responsible for performing the sampling or measurements; 

(3). the dates the analyses were performed; 

(4). the person responsible for performing the analyses; 

(5). the analytical techniques or methods used; and, 

(6). the results of such analyses. 

15. When requested by the Department, the permittee shall, within a reasonable time, furnish 
any information required by law which is needed to determine compliance with the perrnit. 
If the permittee becomes aware that relevant facts were not submitted or were incorrect in 
the permit application dated April 22, 1996 and revised August 1, 1996 or in any report to 
the Department, such facts or information shall be corrected promptly. 

16. The following conditions shall also apply to the hazardous waste facility permit: 

a. The following reports shall be submitted to the Department: 



- Permitk 1.D. Number: H A  170 024 4 U  
U. S. Naval Air Station - Jacksonville PermitlCartififation Nurnbsc BFIC28B092 
Post Office Box 5 Issue Date: Juw 26,1997 
Jockmnvilk, Florida 32212-5000 Expiration Date: September 20,2001 

(1). Manifest Discrepancy Report. If a significant discrepancy in a manifest is 
discovered, the permittee shall attempt to rectify the discrepancy. If not raolved 
within fifteen (15) days after the waste is received, the permittee shall immediately 
submit a letter report, including a copy of the manifest, to the Department. 

(2). Unrnanifested Waste Report. The permittee shall submit an unrnanifested waste 
report to the Department within fifteen (15) days of receipt of unrnanifated waste. 

(3). Biennial Report. A biennial report covering facility activities during the previous 
calendar year shall be submitted to the Department pursuant to Chapter 62-730, 
F.A.C. 

b. Notification of any noncompliance which may endanger human health or the 
environment including the release of any hazardous waste that may endanger public 
drinking water supplies, or the occurrence of a fire or explosion from the facility which 
could threaten the environment or human health outside the facility, shall be reported 
verbally to the Department within twenty-four (24) hours, and a written report s h d  be 
provided within five (5) days. The verbal report within twenty-four (24) hours shall 
contain the name, address, I.D. number, and telephone number of the facility, its owner 
or operator, the name and quantity of materials involved, the extent of any injuria, an 
assessment of actual or potential hazards, and the estimated quantity and disposition of 
recovered material. The written submission shall contain: 

(1). A description of cause of the noncompliance. 

(2). If not corrected, the expected time of correction and steps being taken to reduce, 
eliminate, and prevent recurrence of the noncompliance. 

c. Reports of compliance or noncompliance with, or any progres reports on, requirements 
contained in any compliance scheduleshall be submitted no later than fourteen (14) days 
after each schedule date. 

d. All reports or information required by the Department by a hazardous waste pennittee 
shall be signed by a person authorized to sign a permit application. 

SPECIFIC CONDITIONS: 

1. All submittals in response to these conditions (except Specific Condition 2 of this Part) 
shall be as follows: 

a. One (1) copy shall be sent to: 

Hazardous Waste Supervisor 



Permittee: 
U. S. Naval Air Station - Jacksonville 
Post Ofice Box 5 
Jacksonville, Floridn 32212-5000 

I.D. Numbr: FI.4 170 024 412 
PenniUCertincation Number: HF16-2880!#2 
Issue Date: June 26,1997 
Expiration Date: September 20,2001 

Department of Environmental Protection 
7825 Baymeadows Way, Suite 200B 
Jacksonville, Florida 32256-7590 

b. One (1) copy shall be sent to: 

Environmental Administrator 
Hazardous Waste Regulation Section 
Bureau of Solid and Hazardous Waste 
M.S. 4560 
Department of Environmental Protection 
2600 Blair Stone Road 
Tallahassee, Florida 32399-2400 

c. One (1) copy shall be sent to: 

. . 
Environmental Admmstrator 
Federal Facilities Group 
Bureau of Waste Cleanup 
M.S. 4505 
Department of Environmental FYotection 
2600 Blair Stone Road 
Tallahassee, Florida 32399-2400 

2. All documents submitted purmant to the conditions of this permit shall be accompanied by 
a cover letter stating the name and date of the document submitted, the number(s) of the 
Specific Condition@) affected, and the permit number and project name of the permit 
involved. 

3. All submittals incorporating interpretation of geological data shall be signed and sealed by a 
Professional Geologist registered in the State of Florida in accordance with Chapter 492, 
F.S. and Rule 62-730.220(8), F.A.C. 

4. The Department may modify, revoke, reissue or terminate for cause this permit. The filing 
of a request for a permit modification, revocation, reissuance, or termination or the 
notification of planned changes or anticipated noncompliance on the part of permittee does 
not stay the applicability or enforceability of any permit condition. The permittee may 
submit any subsequent revisions to the Department for approval. These revisions shall 
meet the requirements of Rule 62-730.290, F.A.C., and the fee requirements of Rule 62- 
4.050, F.A.C. 

5. Prior to one hundred-eighty (180) calendar days before the expiration of this permit mule 
62-730.260(2), F.A.C.], the permittee shall submit a complete application for the renewal 
of the permit on f o m  and in a manner prescribed by the Department unless pastclosure 
has been completed and certified in accordance with Specific Condition V. 10 and accepted @ 
by the Department. 
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6. The Department of Environmental Protection's 24-hour emergency telephone number is 
(904)4 13-99 1 1. During normal bushes  hours, the DEP District Office may be contacted 
at (904)4484320. 

7. The facility shall comply with 40 CFR Parts 260 through 268 and those conditions required 
by 40 CFR Parts 270.30 and .31 (Rule 62-730.280, F.A.C.). 

8. The permittee shall revise "Part I - General" of the Application for a Hazardous Waste 
Facility Permit [DEP Fom 62-730.900(2)(a)] within thirty (30) days of any changes in 
the Part I. The revised "Part I - General" must be submitted to the Department within thirty 
(30) days of such changes. 

9. The permittee shall follow the emergency prwedures required by 40 CFR Part 264.56. The 
permittee shall give proper notification to the Department if an emergency situation arises, 
and within ffieen (15) calendar days, must submit to the Department a written report 
which included all information required in 40 CFR Part 2a.560). 

10. Before transferring ownership or operation of this facility during the post-clme period, 
the permittee must notify the new owner or operator in writing of the requirements of 40 
CFR Part 264 and Rule 62-730, F.A.C. 140 CFR Part 2@.12(c)] The permittee shall 
comply with Rule 62-730.300, F.A.C. 

-- 
1 1. The permittee shall comply with the security provisions of 40 CFR Part 264.14 and the site 

security provisions in Attachment G of the permit application dated April 22, 1996 and 
revised August 1, 1996. This site is a suspected or confirmed contaminated site where there 
may be a risk of exposure to the public, and therefore, the permittee must comply with the 
warning s i p  requirements of Section.403.7255, F.S. and Rule 62-730.181(3), F.A.C. 

. .  

a. Warning signs shall be at least 2 feet by 2 feet, made of a durable weather resistant 
material, with a white background and red lettering of a size indicated as follows: 

WARNING 
NO TRESPASSING! 

1" Letters ------------- > CONTAMINATED AREA 
AVOID CONTACI' WITH 

SOIL AND WATER 
FOR INFORMATION 

(904)448-4320 

b. Warning signs shall be placed at all entrances and other access points and around the 
perimeter of any contaminated sites, treatment system areas, waste site,study areas and 
sites with hazardous waste covers, at intervals of no greater than 100 feet and in 
sufficient numbers as to be seen from any approach. 
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c. The permittee is responsible for supplying, instaUing and maintaining the warning signs. 

12. The permittee shall visually inspect the facility emergency and safety equipment in 
accordance with 40 CFR Part 264.15 and Attachment I of the permit application for Permit 
HO 16-232028 during post-closure activities. 

13. Facility personnel must succmfully complete the approved training program indicated in 
Attachment K of the permit application dated A p d  22, 1996 and revised August 1, 1996, 
within six (6) months of employment or assignment to a facility or to a new position at the 
facility. Verification of this training must be kept with the personnel training records and 
maintained on-site. Personnel shall not work unsupervised until training has been 
completed. The training must be reviewed by facility personnel at least annually. The 
permittee shall maintain an updated List of personnel handling hazardous waste and their 
respective job titles at the site 140 CFR Part 264.161. 

14. The permittee shall comply with the following conditions concerning preparedness and 
prevention: 

a. At a minimum, the permittee shall have the equipment available at the facility which are 
described in the Contingency Plan in Attachment D of the permit application dated April 
22, 1996 and revised August 1, 1996, as required by 40 CFR Part 2a.32.  

b. The permittee shall test and maintain the equipment specified in S4mific Condition 16.a. 
of this Part as necessary to assure its proper operation in time of emergency, as  required 
by 40 CFR Part 264.33. 

c. The permittee shall maintain access to the communications or alarm system, as required 
by 40 CFR Part 264.34. 

.-. . - 

d. The permittee shall maintain arrangements with state and local authorities as required by 
40 CFR Part 264.37. If state or local officials refuse to enter into preparedness and 
prevention arrangements with the permittee, the permittee must document this refusal in 
the operating record. 

15. The contingency plan must be reviewed periodically and immediately amended and 
distributed to the appropriate agencies if any criteria in 40 CFR Part 264.54 are met. 
Amendments to the plan must be approved in writing by the Department. 

16. The permittee shall comply with the following conditions concerning the contingency plan: 

a. The permittee shall immediately carry out the provisions of the Contingency Plan, 
Attachment H in the permit application dated April. 22, 1996 and revised August 1, 1996, 
and follow the emergency procedures described by 40 CFR Part 264.56, whenever there 
is a fire, explosion, or release of hazardous waste or hazardous waste constituents which 
threatens or could threaten human health or the environment. The permittee shall give 
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proper notification if an emergency situation arises and, within fifteen (15) calendar 
days, must submit to the Department a written report which includes all information 
requited in 40 CFR Part 264.56Q). 

b. The permittee shall comply with the requirements of 40 CFR Part 264.53. 

c. Within seven (7) calendar days of meeting any criteria listed in 40 CFR Part 264.54(a), 
(b) and (c), the permittee shaU amend the plan and submit the amended plan for 
Department approval. Any other changes to the plan must be submitted to the 
Department within seven (7) days of the change. All amended plans must be distributed 
to the appropriate agencies. 

d. The permittee shall comply with the requirements of 40 CFR Part 264.55, concerning 
the emergency coordinator. 

17. The permittee shall comply with the manifest requirements of 40 CFR Parts 2a.71,264.72 
and 264.76. 

18. The permittee shall keep a written operating record at the Building 144 at the facility which 
includes: 

a. the results of the waste analysis; 

b. a summary report and details of incidents that require implementation of the contingency 
plan; 

c. manifests and the land-ban certification; 

d. the results of inspections; 
... . 

e. the postclosure plan; 

f. biennial reports; and, 

g. monitoring, testing, or analytical data where required by 40 CFR Part 2 a  Subparts F and 
G,  and 40 CFR Part 2H.228. 

19. In the event that the permittee treats, stores, or disposes of hazardous wastes onsite where 
such wastes were generated, then the permittee must comply with 40 CFR Part 2@.73@) 
(9), and the permittee must certrfy, no less often than annually, that: 

a. the permittee has a program in place to reduce the volume and toxicity of hazardous 
waste generated to the degree determined by the permittee to lx economicaUy 
practicable; 
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b. the proposed method of treatment, storage or dqmsal is the most practicable method 
available to the permittee which minimizes the present and future threat to human health 
and the environment; and, 

c. the permittee shall maintain copies of certification in the facility operating record as 
required by 40 CFR 264.73 @) (9). 

20. If the waste minimization program, as detailed in Specific Conditions 19a and 19b of this 
Part, is applicable then the permittee shall, at a minimum, address the following elements: 

a. Top management support 

1). a dated and signed policy describing management support for waste minimization 
and for implementation of a waste minimization plan, 

2). a description of employee awareness and training programs designed to involve 
employees in waste minimization planning and implementation to maximize the 
extent feasible, and 

3) a description of how a waste minimization plan has been incorporated into 
management practices so as to ensure ongoing efforts with respect to produce 
design, capital planning, production operations, and maintenance; 

b. Characterization of waste generation 

identification of types, amounts, and hazardous constituents of waste streams, with the 
source and date of generation; 

c. Periodic waste minimization assessments 
. , 

1). identification of all points in a process where materials can be prevented from 
becoming a waste, or can be recycled, 

2). identification of potential waste reduction and recycling techniques applicable to 
each waste, with a cost estimate for capital invespnent and implementation, 

3). description of technically and economically practical waste reduction/recycling 
options to be implemented, and a planned schedule for implementation, 

4). specific performance goals, preferably quantitative, for the source reduction of 
waste by stream. Whenever possible, goals should be stated as weight of waste 
generated per standard unit of production, as defined by the generator. 

d. Cost allocation system 
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1). identification of waste management costs for each waste, factoring in liability, 
transportation, recordkeeping, personnel, pollution control, treatment, d i i ,  
compliance, and oversight costs to the extent feasible, 

2). description of how departments are held accountable for the wastes they generate, 

3). comparison of waste management costs with costs of potential reduction and 
recycling techniques applicable to each waste; 

e. Technology transfer 

1). description of efforh to seek and exchange technical information on waste 
minimization from other parts of the company, other b, trade associations, 
technical assistance programs, and professional consultants; 

f. Program evaluation 

1). description of types and amounts of hazardous waste reduced or recycled, 

2). analysis and quantification of progress made relative to each performance goal 
established and each reduction technique to be implemented, 

3). amendments to waste minimization plan and explanation, 

4). explanation and documentation of reduction efforts completed or in progrm before 
development of the waste minimization plan, and 

5). explanation and documentation regarding impediments to hazardous waste 
reduction specific to the individual facility. . -  

A Pollution Prevention Plan prepared in accordance with Department of Navy requirements . .  . is acceptable in lieu of a separate Waste Mmrmzation Plan. 

1. The Sludge Drying Beds and the Polishing Pond shall be closed as approved in Section T of 
the Hazardous Waste Facility ClosureTPost-Closure Permit Application dated August 
8, 1988 and revised June 2, 1989, October 23, 1990, November 21, 1990 and February 26, 
1991. 

2. The Department shall be notified seven (7) calendar days prior to taking soil samples. 
Where the sampling will rxcur over an extended perid an an intermittent bask, such as 
sampling to determine effectiveness of treatment, a one-time notification covering an 
extensive sampling period is acceptable. 
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3. The permittee shall maintain a daily log of c l m e  activities on-site throughout the closure period. 
Closure activities shall be reported to the Department on a quarterly basis in accordance with the 
Federal Facilities Agreement dated October 23, 1990. 

4. Within sixty (60) calendar days of the completion of closure, the permittee shall submit to 
the Department, by certified mail or hand delivery, a report signed by the permittee and an 
independent Professional Engineer registered in the State of Florida, stating that the name 
of unit has been closed in compliance with the Closure Plan and the specific conditions of 
this permit (40 CFR Part 264.115). The C l m e  Certification must be based on the 
Professional Engineer's own observation and knowledge of the c l m e  activities. The 
Certification of Clasure must include, but not be limited to, the following: 

a. Sampling data to verify closure; 

b. Decontamination data; 

c. Closure activities log (Specific Condition ITS); 

d. Copies of manifests for removal of all hazardous wastes; and, 

e. Groundwater monitoring data summary. 

5. The permittee shall continue to submit progress reports throughout the closure period, with 
copies submitted quarterly to the Department. Each report must be submitted to the 
Department by the tenth (10th) day of each quarter for the preceding quarter until the 
acceptance of physical closure by the Department. Any deviation from schedule or 
described tasks shall be fully documented in the report. The quarterly report may be 
submitted as part of the Partnership quarterly meeting minutes. 

. .. - 

6. All sampling and analytical prmedures shall be done in accordance with the revised Quality 
Asfllrance Project Plan approved by the Department on June 20, 1993. The permittee shall 
revise the Quality Assurance Project Plan in accordance with Rule 62-160.220, F.A.C. The 
revised plan or revisions must be submitted to the Department for approval within thirty 
(30) calendar days of any necessary changes. 

7. The permittee shall notify the Northeast District Office at least seven (7) calendar days in 
advance of any physical closure activities. When physical closure activities will occur over 
an extended period on an intermittent basis, a one-time notification is acceptable. 
Submittal as a part of the Partnerdip quarterly meeting minutes is acceptable. 

8. The permittee shall notify the Department within seven (7) calendar days of the 
determination that actions undertaken as part of clamre or associated monitoring programs 
no longer satisfy the requirements set forth in this permit. If the Department determines 
that a modification of the permit is required, the permittee shall, within sixty (60) calendar 
days, submit an application for a permit modification in accordance with Rules 62-730.290 
and 62-4.050, F.A.C. 
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1. The permittee shall comply with the requirements of 40 CFR Part 264.97. 

2. The Waste Management Areas 140 CFR Part 264.95@)] shall be designated by imaginary 
lines circumscribing the Sludge Drying Beds and the Polishing Pond, indicated in Figure U- 
3 of the permit application dated April 22, 1996 and revised August 1, 1996 and February 
26, 1997. 

3. The Point of Compliance [40 CFR Part 2@.95(a)] shall be northern and eastern boundaries 
of the Sludge Drying Beds and the Polishing Pond. 

4. The Point-of-Compliance (POC) wells are as follows: 

a. The background well for all Waste Management Areas shall be monitor well NAS 4-9. 

b. The POC wells for the Sludge Drying Beds shall be monitor we& NAS 4 4 ,  NAS 4-5 
and NAS 4-12D (for the Industrial Sludge Drying Bed) and NAS 41-2, NAS 41-3, NAS 
4 14, NAS 4 1-6 (for the Domestic Sludge Drying Bed). 

c. The POC wells for the Polishing Pond shall be monitor well 42-5,42-6D, 42-7 and the 
well required by Specific Condition 21 of this Part. If groundwater elevations indicate a 
change in groundwater flow direction of the d c i a l  aquifer, the Department may 
require the installation of additional monitoring wells and revisions to the Groundwater 
Monitoring Plan. 

5. Upon permit imance the facility shall be in compliance monitoring in accordance with 40 
CFR Part 2a.99. ... . .  

6. The Compliance Period is the number of years equal to the active life of the Sludge Drying 
Beds and the Polishing Pond, including any waste management activity prior to permitting, 
and the c l m e  period. The Compliance Period is specified as follows [40 CFR Part 
264.961: 

a. For the Sludge Drying Beds, the Compliance Period began February 25, 1988 and shall 
be twenty-six (26) years. 

b. For the Polishing Pond, the Compliance Period began April 13, 1990 and shall be 
twenty-six (26) years. 

Pursuant to 40 CFR Part 264.96(c), if the permittee is engaged in a corrective action 
program at the end of the Compliance Period, the Compliance Per id  is extended until the 
permittee can demonstrate that the Groundwater Protection Standard of 40 CFR Part 264.92 
has not been exceeded for a period of three consecutive years. 
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7. Upon permit issuance the permittee shall use the following schedule for groundwater 
sampling: 

a. For the Sludge Drying Beds, the pexmittee shall sample background well NAS 4-9 and 
monitor wells NAS 4-4, NAS 4-5 and NAS 4-12D (for the Industrial Sludge Drying 
Bed) and NAS 41-3, NAS 41-4, NAS 41-6 and NAS41-2 

b. For the Polishing Pond, the permittee shall sample background well NAS 4-9 and 
monitor wells 42-5R, 42-6R, 42-7R, 42-8-2R and MW-017. 

Sampling shall be conducted in January and July of the first year following permit issuance 
and annually thereafter in January until the Department accepts the Certification of Post- 
closure. 

8. The permittee shall submit to the Department groundwater monitoring reports that include 
information pursuant to Specific Condition 7. The groundwater monitoring data from the 
January sampling event shall be submitted no later than the last day of March; data from 
the July sampling event shall be submitted no later than the last day of September. If, for 
any reason, the permittee is unable to submit analyses within the specified h e ,  the 
pemittee must comply with General Condition 8. 

9. The permittee shall measure groundwater elevations every time any well is sampled [40 
CFR Part 2a.97(f)]. All groundwater elevations must be measured within the same 8-hour 
period. These data shall be used to determine the horizontal and vertical groundwater flow 
directions and flow rates. The permittee shall submit these data to the Department with 
each monitoring report. 

10. Total depths of all wells must be determined by physical measurement in January of each 
year to determine if siltation has occurred in any well. If infilling or siltation of any well 
has occurred, the discovery and any redevelopment shall be reported to the Department 
within fifteen (15) calendar days of such action. 

- 11. All groundwater sampling shall be conducted in accordance with the most-recently 
approved Quality Assurance Project Plan. The permittee shall revise the Quality Assurance 
Projxt Plan in accordance with Chapter 62-160, F.A.C., whenever there is a change in 
sampling andlor analytical procedures, including personnel or laboratory. The revised plan 
or revisions, along with the permit modification fee pursuant to Rule 62-4.050(4)(r)5, 
F.A.C., must be submitted to the Department for approval within thirty (30) days of such 
changes. 

12. The permittee shall sample all we& specified in Specific Condition 7 of this Part for the 
following parameters: 

benzene I cresols, total I 2-ethoxyethanol 
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carbon disulfide 1 1  

chlorobenzene 1,2-dichloroethane methyl ethyl ketone 
chlorofom 1,2-dichloropropane methylene chloride 

I nitrobenzene I toluene ] 1,2,3-trichloropropane 1 
2-nitropropane 
phenols, total 
pyridine 
tetrachloroethene 

barium 
cadmium 
chromium, total 
copper 
iron 

I Parameter I Units 1 GWPS 

1,1,l-trichloroethane 
1,1,2-trichloroethane 
trichloroethene 
trichlorofluoromethane 

cyanide, cornplexed 
fluoride 
gros alpha 
pass beta 

I benzene I uefl I 1 

I 

1,1,2-bichlorw l,1,2-trifluoroethane 
vinyl chloride 
xylenes, total 

lead 
manganese 
mercury 
nickel 
selenium 

13. The Groundwater Protection Standard (GWPS) for these parameters will be as follows: 

nitrate (as N) 
radium 226 
radium 228 
pH 

I cresols, total 
I I 

I upn I 35* 

I 

silver 
sodium 
vanadium 
zinc 
chloride 

specific conductance 
total colifom 
turbidity 

carbon disulfide . ., . 

carbon tetrachloride 
chlorobenzene 
chloroform 

2-ethoxyethanol p d  25,000 
ethylene dibromide 0.02 - 
isobutanol U I L I ~  2,100 

arsenic I 

I methyl ethyl ketone C L ~  1 4,200 
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pgll 
pgfl 

p$l 

700 
3 

100 
6 
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methylene chloride 5 

nitrobenzene 
2-nitropropane 
phenols, total 

I I 

toluene I MA I 40 

pyridine 
tetrachloroethene 

pgn 
pgn 
pgA 

I trichlorofluoromethane I 1 2 . 1 0 0  

9.5 
PQL* 
PQL* 

pg/l 
u ~ n  

l,l, l-trichloroethane 
1,1,2-trichloroethane 
trichloroethene 

-- 

vinyl chloride Frgn I 
xylenes, total I@ 20 
arsenic m d  0.05 

7 
3 

pg/l 
pgn  
u ~ / l  

200 
5 
3 

barium a 
cadmium m 
chromium, total mgA 
copper mgfl 
iron meA 

. . . . . . .- . 

2 
0.005 
0.1 

1 
0.5 

lead ... - mgn 
manganese mg/l 
mercury mgn 
nickel mgn 
selenium mgA 

0.015 
0.05 
0.002 
0.1 
0.05 

silver 
sodium 

mgll 200 
fluoride m ~ l l  2.000 

vanadium 
zinc 
chloride 

mgn 
. mgn 

0.1 
160 

mgll 
mg/I 
mgfl 

gross alpha 
gross beta 

0.049 
5 

250 

pCin 
pCi/l 

15 
PQL 
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1 nitrate (as NI I m d l  I 10 I 

*This standard is the most conservative of the three isomers. 

radium 226 
radium 228 

*Practical Quantitation Limit, which is defined as minimum concentration of a chemical 
that can be measured and reported in accordance with the Quality Asfllrance Project Plan 
approved on June 20, 1993. 

WThe Groundwater Protection Standard is for radium. 

14. The permittee shall utilize the statistical analyses outlined on pages U-45 and U-46 of the 
permit application dated April 22, 1996 and revised August 1, 1996 and February 27, 1997 
to determine significant evidence of contamination for any constituents listed in Specific 
Condition 12 of this Part in accordance with 40 CFR Part 264.99. 

pCiA 
~ C i / l  

15. The permittee shall determine in January of each calendar year the concentration of each 
constituent horn the 40 CFR Part 264 Appendix IX list, less pesticides, herbicid~, PCBs, 
dioxins, furans and sulfide. This sampling shall be conducted at the point-of-compliance 
well or wells most representative of the groundwater quality at each Waste Management 
Area, as approved by the Department based on the groundwater monitoring conducted 
pursuant to Specific Condition 7 of this Part [40 CFR Part 264.99(g)]. 

5** 
5$* 

16. Pursuant to Specific Condition 15 of this Part if the permittee finds 40 CFR Part 2C~l 
Appendix IX constituents (less pesticides, herbicides, PCBs, dioxins, furans and sulfide) in 
the groundwater that are not identified in Specific Condition 11 of this Part, the permittee 
may resarnple within one month and repe.at the Appendix M analysis for those contested 
constituents. If the second analysis confirms the presence of new constituents, the 
permittee must report the concentration of these additional constituents to the Department 
within seven (7) calendar days and add them to the monitoring list. If the permittee 
chooses not to resarnple, then the permittee must report the concentrations of these 
additional constituents to the Department within seven (7) calendar days after completion 
of the initial analysis and add them to the monitoring list [40 CFR Part 2fA99(g)]. 

17. The permittee may request that the Department establish alternate concentration limits. 
The Groundwater Protection Standard for these additional constituents shall be the 
respective Florida Groundwater Guidance Concentration or, if none exists, the practical 
quantitation limit (J?QL) unless the Department establish= such alternate concentration 
limits, or unless a maximum concentration level is specified in Rule 62-550.310 and ,320, 
F.A.C. or 40 CFR Part 141. 

18. The permittee shall notify the Department in writing of any damage requiring rep& (not 
maintenance) to the groundwater monitor wells and provide a schedule for repair within 
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seven (7) calendar days. A description of repairs shall be provided within seven (7) 
calendar days after the damage has been corrected. 

19. Abandonment of monitor wells shall be performed in accordance with Rule 62-532.500(4), 
F.A.C. 

20. Within thirty (30) days of permit issuance, the permittee must submit to the Department a 
well installation report that includes, at a minimum, the following information on 42-5R, 
42-6R, 42-7R, 42-8-2R and MW-017: 

a. A surveyed location map of all new and existing wells with correct orientation and scale; 

b A description of the protective device for MW-017; 

c. Well development procedures (for MW-0 17 only); 

d. Disposal of boring soils, drilling muds and fluids, and purge water (for MW-017 only). 

1. Upon the completion of closure of the Domestic Sludge Drying Bed, the Industrial Sludge 
Drying Bed and the Polishing Pond, the permittee shall: 

a. Begin post-closure care and continue for thirty (30) years after that date in accordance 
with 40 CFR Part 264.117(a) and in accordance with the postclosure plan included in 
the application. 

b. Maintain compliance with security ~rovisions of 40 CFR Part 2W. 14 throughout the 
post-closure care period 140 CFR Pan 264.1 17(b)]. 

. .. . . 

c. Never disturb the fmal cover or any other components of the associated structures unless 
previous Department approval has been provided pursuant to 40 CFR Part 264.ll7(c). 

d. Ensure that a l l  post-closure care activities be in accordance with the post-closure plan as 
specifled in 40 CFR Part 264.118 [40 CFR Part 2 a .  117(d)]. 

2. The permittee may apply for a shortened pw-closure care period in accordance with 40 
CFR Part 264.117(a)(2)(i). However, the Department may extend the post-clme care 
period if it is determined that the extended period is necessary to protect human health and 
the environment in accordance with 40 CFR Part 264.117(a)(2)(ii). 

3. No later than the submittal of the certification of closure (Specific Condition II.4), the 
permittee shall submit a survey plat in accordance with 40 CFR Part 264.116. 
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Within sixty (60) calendar days of certification of closure (Specific Condition II.4) the 
permittee shall submit to the authority with jurisdiction over Naval Air Station - 
Jacksonville land use, and to the Department, a record of the type, location, and quantity of 
hazardous wastes disposed of within the Industrial Sludge Drying Bed, the Domestic Sludge 
Drying Bed, the Polishing Pond and Building 101 (Former Electroplating Shop). For 
hazardous wastes disposed of before January 12, 1981, the owner or operator must identify 
the type, location, and quantity of the hazardous wastes to the best of hisher knowledge 
and in accordance with any records s h e  has kept [40 CFR Part 2M. 119(a)] (notice to local 
land authority). If there is no local authority with jurisdiction over Naval Air Station - 
Jacksonville land use, the permittee must subrnit an alternate method for recording the type, 
location, and quantity of hazardous wastes disposed of within the Industrial Sludge Drying 
Bed, the Domestic Sludge Drying Bed and the Polishing Pond acceptable under the Record 
Of Decision (ROD). 

The permittee shall comply with the requirements of 40 CFR Part 2H. 119fi) (Notice in 
deed to property). The notice shdl be submitted to the Department within sixty (60) 
calendar days of receipt of certification of closure of the Industrial Sludge Drying Bed, the 
Domestic Sludge Drying Bed and the Polishing Pond. If the permittee cannot file a notice 
in the deed, the permittee must submit an alternate method for the notice requirement 
acceptable under the ROD. 

Complete inspection log describing results of inspections and remedial action taken in 
maintaining the final cover, containment structures, groundwater monitoring equipment, 
surveying benchmarks and security devices in order to comply with 40 CFR Part 
264.117(a) shall be maintained in the operating record. 

The permittee shall keep a copy of the Post-closure Plan required by 40 CFR Part 
264.118(a), and all revisions to the plan at the facility until post-closure care is completed 
and certified in accordance with 40 CFR Part 264.120 and accepted by the Department. 

... . -  

Any proposed amendments to the Post-closure Plan shall be submitted to the Department 
for review and approval [40 CFR Part 264.1 18 (d) J . All documents modifying the approved 
Post-closure Plan submitted to the Department for review shall be signed, sealed, and 
certified by a Professional Engineer registered in the State of Florida, in accordance with 
Section 471, F.S., and Rule 62-730.220(7), F.A.C. 

Within sixty (60) calendar days from the completion of the established post-clme care 
period, the permittee shall submit to the Department by certified mail or hand delivery, a 
letter signed by the permittee and an independent Professional Engineer, remered in the 
State of Florida, except when exempted, in accordance with 62-730.220(5), F.A.C., stating 
that the post-closure care for the Sludge Drying Beds and the Polishing Pond was 
performed in accordance with the specifications in the approved Post-closure Plan [40 CFR 
Part 264.1201. 

By no later than December 3 1, 1997, the permittee shall submit to the Department the draft 
ROD including a complete post-closure plan. 
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@ 1. The permittee shall submit to the Department the OU2 Final Feasibiliv Study to meet the 
requirements of 40 CFR Part 264.100. The document shall be submitted no later than April 
7, 1997, along with the appropriate fee. 

2. The permittee shall ensure that the Corrective Action Program will function as designed in 
the Corrective Action Plan. If the permittee or Department determines that the Corrective 
Action Plan no longer satisfies the requirements of 40 CFR Part 2W. 100, the permittee 
must, within ninety (90) calendar days, submit a permit modification to make any 
appropriate changes to the program [40 CFR Part 264.100(h)]. Any measures taken to meet 
this condition shall be reported in the semiannual report required by Specific Condition 3 
of this Part. 

3. The permittee shall' ensure that groundwater monitoring and corrective action measures 
necessary to achieve compliance with 40 CFR Part 264.100 are taken during the 
Compliance Period. The Compliance Period began February 25, 1988 for the Sludge 
Drying Beds and April 30, 1990 for the Polishing Pond. 

4. The permittee must continue corrective action measures thrsughout the Compliance Period 
to the extent necessary to ensure that the Groundwater Protection Standard is not 
exceeded. If the permittee is engaged in a corrective action program at the end of the 
Compliance Period, the Compliance Period is extended until the permittee can demonstrate 
that the Groundwater Protection Standard of 40 CFR Part 2a.92 has not been exceeded 
for a period of three (3) consecutive years. 

5. If corrective action is terminated prior to the completion of the post-clme care period, 
this permit shall be modified to address at a minimum, semiannual sampling for the first 
year, with annual sampling throughout theremainder of the post-clme care period. 

(BUKDING 101 - ELECTROPLATING SHOP). 

The permittee shall comply with the requirements of 40 CFR Part 264.97. 

The Waste Management Area [40 CFR Part 264.95(b)] shall be designated by an imaginary 
line circumscribing the hazardous waste storage unit, indicated in Figure U-1 of the permit 
application dated April 22, 1996 and revised August 1,1996 and February 26,1997. 

The Point of Compliance [40 CFR Part 264.95(a)] shall be the southern boundary of the 
hazardous waste storage unit. 

Upon pennit imance the facility shall be in compliance monitoring in accordance with 40 
CFR Part 264.99. 
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5. The Compliance Period is the number of years equal to the active life of Building 101 - :- .. 

electroplating shop, including any waste management activity prior to permitting, and the 
closure period. The Compliance Period is specified as 56 years, 5 months and 20 days 
(January 1, 1940 until May 20, 1996) [40 CFR Part 264.961. 

6 Within fifteen (15) calendar days of permit issuance, the permittee shall install monitor 
wells shown on Figure U-1 of the permit application dated April 22, 1996 and revised 
August 1,1996 and February 26, 1997. The wells shall be installed in accordance with the 
most recent edition of the RCRA Ground-water Monitoring Technical Enforcement 
Guidance Document (OSWER-9950.1). 

7. Within thirty (30) days of installation of the monitor wells necessary to comply with 
SpeciFic Condition 6 of this Part the permittee must submit to the Department a well 
installation report that includes, at a minimum, the following information: 

a. A Well Construction Summary Report Form 62-730.900(2)(b)] for each well; 

b. A surveyed location map of all new and existing wells with correct orientation and scale; 

c. A description of protective devices for each well; 

d. Well development procedures and duration of well development; 

e. Disposal of boring soils, drilling muds and fluids, and purge water; 

f. Detailed lithologic logs including soils classification used, the geologist or geotechnical 
person responsible for compiling the lithologic logs, and sampling devices and intervals. 

8. The perrnittee shall sample the wells in Specific Conditions 6 and 7 of this Part for the 
parameters listed in Specific Condition 12-of this Part and shall be conducted in July, 
October, January and April of the first year and annually thereafter in July until the 
Department accepts the Certification of Post-clme. The groundwater monitoring data 
from the July sampling event shall be submitted no later than the last day of September; 
data from the October sampling event shall be submitted no later than the last day of 
December: the groundwater monitoring data from the January sampling event shall be 
submitted no later than the last day of March; data from the April sampling event shall be 
submitted no later than the last day of June. If, for any reason, the permittee is unable to 
submit analyses within the specified time, the permittee must comply with General 
Condition 8. 

9. The permittee shall measure groundwater elevations every time any well is sampled [40 
CFR Part 264.97(f)]. All groundwater elevations must be measured withjn the same 8-hour 
period. These data shall be used to determine horizontal and vertical groundwater flow 
directions and flow rates. The permittee shall submit these data to the Department with 
each monitoring report. 
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10. Total depths of all wells must be determined by physical measurement in January of each 
year to determine if siltation has occurred in any well. If' h f i b g  or siltation of any well 
has occurred, the discovery and any redevelopment shall be reported to the Deparhent 
within fifteen (15) calendar days of such action. 

11. All groundwater sampling shall be conducted in accordance with the Quality Assurance 
Project Plan approved on June 20, 1993. The permittee shall revise the Quality Assurance 
Project Plan in accordance with Chapter 62-160, F.A.C., whenever there is a change in 
sampling andlor analytical procedures, including personnel or laboratory. The revised plan 
or revisions must be submitted to the Department for approval within thirty (30) days of 
such changes. 

12. The permittee shall sample all wells specified in Specific Conditions 6 and 7 of this Part for 
the following parameters: 

benzene 1, 1 , l-trichloroethane 
carbon disulfide 1,1,2-trichloroethane 
carbon tetrachloride trichloroethene 
1,2-dichlorobenzene trichlorofluoromethane 
1,3-dichlorobenzene 1,1,2-trichloro- 1,2,2-trifluoroethane 

1,4-dichlorobenzene vinyl chloride 
dichlorodifluoromethane barium 
1, l-dichloroethane cadmium 
1,2-dichloroethane chromium, total 

- - ~ -  

cis- l,2-dichloroethene chromium, hexavalent 
.. . - 

-. . 

trans- l,2-dichloroethene copper I 
2-ethoxyethanol iron 
isobutanol lead 
methyl ethyl ketone manganese 
rnethylene chloride nickel 

J 

2-methylphenol selenium - 
3-methylphenol silver 
4-methylphenol vanadium 
nitrobenzene zinc 
2-nitropropane cyanide, cornplexed 

I 

pyridine ( pH I 
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13. The Groundwater Protection Standard (GWPS) for these parameters will be as follows: 

Parameter GWPS Parameter GWPS I 

1, l-dichloroethane, pall 70 vinyl chloride, pg/1 
1,2-dichloroethane, pgll 3 barium,mg/l 2 1 
cis- l,2-dichloroethene, pg/l 70 cadmium, mg/l 

trans-1,2-dichloroethene, pgll 100 chromium, total, mgA 
2-ethoxyethanol, pg/l 25,000 chromium hexavalent, mgll 0.1** 
isobutanol, pgA 2,100 copper, mgll 1 --- 
methyl ethyl ketone, pgll 4,200 iron, mgn 0.5 
methylene chloride, pgA 5 lead, mg/l 0.015 --- 

2-methylphenol, pg/1 350 manganese, mgll 0.05 

3-methylphenol, pg/l 350 nickel, mgll 0.1 
4-methylphenol, pgI1 35 , -selenium, mgA 0.05 

nitrobenzene, pgll 9.5 silver, mg/l 0.1 
2-nitropropane, pg/l I BG* I vanadium, mgn 1 0.049 11 
pyridine, pgll 7 zinc, mgA 5 

*Background, established through sampling at the upgradient background well each time 
groundwater is sampled at the Point of Compliance. The background 
concentration limit shall be the mean of the four most recent background 
samples of the parameter 140 CFR Part 264.98 (d)] . 

**This value, for total chromium, will also apply to hexavalent chromium. 

The pennittee shall determine in January of each calendar year the concentration of each 
constituent from the 40 CFR Part 264 Appendix IX list, less pesticides, herbicides, PCBs, 
dioxins, furans and sulfide. This sampling shall be conducted at the point-of-compliance 
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well or wells most representative of the groundwater quality at each Waste Management 
Area, as approved by the Department based on the groundwater monitoring conducted 
pursuant to Specific Condition 7 of this Part [40 CFR Part 264.99(g)]. 

Pursuant to Specific Condition 14 of this Part if the permittee finds 40 CFR Part 264 
Appendix IX constituents (less pesticides, herbicides, PCBs, dioxins, furans and sulfide) in 
the groundwater that are not identified in Specific Condition 11 of this Part, the permittee 
may resarnple within one month and repeat the Appendix IX analysis for those contested 
constituents. If the second analysis c o d m  the presence of new constituents, the 
permittee must report the concentration of these additional constituents to the Department 
within seven (7) calendar days and add them to the monitoring list. If the permittee 
chooses not to resarnple, then the permittee must report the concentrations of these 
additional constituents to the Department within seven (7) calendar days after completion 
of the initial analysis and add them to the monitoring list [40 CFR Part 2W99(g)]. 

The permittee may request that the Department establish alternate concentration limits. 
The Groundwater Protection Standard for these additional constituents shall be the 
respective Florida Groundwater Guidance Concentration or, if none exists, the practical 
quantitation limit PQL) unless the Department establishes such alternate concentration 
limits, or unless a maximum concentration level is specified in Rule 62-550.310 and .320, 
F.A.C. or 40 CFR Part 141. 

The permittee shall notify the Department in writing of any damage requiring repair (not 
maintenance) to the groundwater monitor wells and provide a schedule for repair within 
seven (7) calendar days. A description of repairs shall be provided within seven (7) 
calendar days after the damage has been corrected. 

Abandonment of monitor wells shall be performed in accordance with Rule 62-532.500(4), 
F.A.C. 

. . 

The permittee shall submit a Corrective Action Plan to meet the requirements of 40 CFR 
Part 264.100. This shall be submitted according to the time schedule set forth in the 
CERCLA Site Management Plan dated October 22, 1996. 
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EPA 

HAZARDOUS 

WASTE NO. 

FOO 1 

Attachment A - Hazardous Waste Codes for Building 101 Tanks 

TABLE L-1 

BASIS FOR LISTING HAZARDOUS WASTE 

(40 CFR 261, Appendix VII) 

HAZARDOUS CONSTITUENTS FOR WHICH LISTED 

Tetrachloroethylene, methylene chloride, trichloroethylene, 1,1,1- 

trichloroethane, carbon tetrachloride, chlorinated fluorocarbons 

Tetrachloroethylene, methylene chloride, trichloroethylene, 1,1,1- 

trichloroethane, 1 ,I ,2-trichloro-l,2,2-trifluoroethane, ortho- 

dichlorobenzene, trichlorofluoromethane 

NA 

Cresols and cresylic acid;' ni-trobenzene 

Toluene, methyl ethyl ketone, carbon disulfide, isobutanol, pyridine, 2- 

ethoxyethanol, benzene, 2-nitropropane 

Cadmium, hexavalent chromium, nickel, cyanide (complexed) 

Hexavalent chromium, cyanide (complexed) 
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FOREWORD 

To meet its mission objectives, the U.S. Navy performs a variety of operations, 
some requiring the use, handling, storage, or disposal of hazardous materials. 
Through accidental spills and leaks and conventional methods of past disposal, 
hazardous materials may have entered the environment in ways unacceptable by 
today's standards. With growing knowledge of the long-term effects of hazardous 
materials on the environment, the Department of Defense (DOD) initiated various 
programs to investigate and remediate conditions related to suspected past 
releases of hazardous marerials at their facilities. 

One of these programs is the Navy and Marine Corps Installation Restoration (IR) 
program. This program complies with the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA), as amended by the Superfund Amendments 
and Reauthorization Act (SARA). The acts, passed by Congress in 1980 and 1986, 
respectively, established the means to assess and cleanup hazardous waste sites 
for both private-sector and Federal facilities. These acts are the basis for what 
is commonly known as the Superfund program. 

Originally, the Navy's part of this program was called the Naval Assessment and 
Control of Installation Pollutants (NACIP) program. Early reports reflect the 
NACIP process and terminology. The Navy eventually adapted the program structure 
and terminology of the Navy IR program. 

The Navy IR program is conducted in several stages as follows. 

The Preliminary Assessment (PA) identifies potential sites through 
record searches and interviews. 

A Site Inspection (SI) then confirms which areas contain contamina- 
tion, constituting actual "sites." Together, the PA and SI steps 
were called the Initial Assessment Study (IAS) under NACIP. 

Next, the Remedial Investigation and the Feasibility Study (RI /FS)  
together determine the type and extent of contamination, establish 
criteria for cleanup, identify and evaluate any necessary remedial 
action alternatives, and develop cost estimates of each alternative. 



As part of the RI/FS, a Risk Assessment is made to identify potential 
effects on human health and the environment to help evaluate remedial 
action alternatives. 

. The selected alternative is planned and conducted in the remedial 
design and remedial action stages. Monitoring then ensures the 
effectiveness of the effort. 

The investigations of potential hazardous waste sites at Naval Air Station (NAS) 
Jacksonville, Florida, are presently being conducted under the Navy IR program 
and follow CERCLA guidelines. Earlier preliminary investigations had been 
conducted at NAS Jacksonville, Florida, under NACIP. In 1990, in coordination 
wirh the U.S. Environmental Protection Agency (USEPA) and the Florida Department 
of Environmental Protection (FDEP; formerly Florida Department of Environmental 
Regulation), the investigation of hazardous waste sites were formalized under a 
Federal Facility Agreement. 

NAS Jacksonville, Florida, is conducting the investigation and cleanup of 
hazardous waste sites at their facility by working through the Southern Division, 
Naval Facilities Engineering Command (SOUTHNAVFACENGCOM). The USEPA and the FDEP 
oversee the Navy environmental program at NAS Jacksonville. All aspects of the 
program are conductedin compliance with State and Federal regulations, as ensured 
by the participation of these regulatory agencies. 

Questions regarding the Navy I R  program at NAS Jacksonville, Florida, should be 
addressed to Mr. Dana Gaskins , Code 1857, Remedial Project Manger, at (803) 7 4 3 -  
0628.  



EXECUTIVE SUMMARY 

ABB Environmental Services, Inc. (ABB-ES) , has been contracted by the Department 
o f t h e  Navy, SouthernDivision, Naval Facilities Engineering Command (SOUTHNAVFAC- 
ENGCOM) to complete a Remedial Investigation and Feasibility Study (RI/FS) for 
Operable Units (OUs) 1, 2, and 3 located at the Naval Air Station (NAS) 
Jacksonville in Jacksonville, Florida. This document, known as a Focused R I / F S ,  
documents trhe first phase of the RI/FS being conducted to address source control 
at potential sources of contamination (PSCs) 2, 41, and 43, which comprise a 
portion of OU 2. PSC 2 is a former fire-fighting training area, PSC 41 consists 
of abandoned domestic wastewater treatment sludge drying beds, and PSC 43 consists 
of abandoned industrial wastewater treatment sludge drying beds. 

In August 1988, NAS Jacksonville submitted the first application for closure of 
the domestic and industrial sludge drying beds (PSCs 41 and 43, respectively) and 
the polishing pond (PSC 42). A closure permit was issued by Florida Department 
of Environmental Protection (FDEP) for these PSCs in September 1991. To comply 
with closure requirements and to address source control, ABB-ES executed field 
activities at the direction of the Navy from April to August 1993 at PSCs 2, 41, 
and 42. The purpose of the field investigation was to characterize the extent 
of contamination in the vadose zone at these PSCs. Data gathered during the 
Focused RI were used during a Focused FS to establish remedial action objectives 
for compliancewith closure requirements, and to identify appropriate technologies 
and alternatives to support interim remedial actions at PSCs 2, 41, and 43. This 
report discusses the results and conclusions of the Focused RI field investiga- 
tion; provides evaluations of risks to humanhealth and the environment associated 
with contamination present at PSCs 2, 41, and 43; and presents appropriate 
~echnologies and remedial alternatives for source control. Once the conclusions 
of the Focused FS portion of this report are agreed upon by the Navy and the 
regularory agencies, one remedial alternative identified for PSC 2 and one 
identified for PSCs 41 and 43 will be selected as the preferred alternatives for 
implementation. These alternatives will be identified in the Proposed Plan and 
subsequent Interim Record of Decision for PSCs 2, 41, and 43 at OU 2. 

The scope of the Focused RI was limited to -investigation of vadose-zone material 
(i.e., soil at PSC 2 and filter media at PSCs 41 and 43). As such, the resulrs 
and conclusions of the field investigation are limited to characterization of the 
exrent of any contamination at the three PSCs. A complete RI /FS  will be performed 
for all of OU 2 at a later date to fully characterize the nature and extent of 
contamination. A more detailed risk assessment will be completed at that time. 
The remedial alternatives discussed in this report are not intended to provide 
permanent solutions to all risks associated with contamination atl OU 2. However, 
initiating source control as an interim remedial action for PSCs 2, 41, and 43 
will reduce a porcion of those risks while maintaining consistency with the 
overall remedial strategy for OU 2. 

This Focused RI/FS report presents a brief site history of OU 2 and an overview 
of the field investigation (RI) of PSCs 2, 41, and 43, along with analytical 
results and conclusions (Chapters 1.0 through 3.0) . A summary of evaluated risks 
to human health and the environment associated with contamination at PSCs 2, 41, 
and 43 follows the RI sections (Chapter 4 . 0 ) .  PSCs 41 and 43 were evaluated as a a whole because of their similar construction, past functions, and contaminants 

.. .... detected. Contaminants of potential concern (CPCs) identified in this evaluation 



include semivolatile organic contaminants typically found at fire-fighting 
training areas at PSC 2, and inorganic analytes typical of the sludges deposited 
in the sludge drying beds at PSCs 41 and 43. Remedial action objectives were 
established based on these CPCs (Chapter 5 .0 ) .  Technologies applicable for 
removal, treatment, and/or disposal of soil at PSC 2 and filter media at PSCs 41 
and 43 were identified, screened, and assembled into remedial alternatives 
(Chapter 6.0). Three alternatives for PSC 2 and three for PSCs 41 and 43 are 
discussed in a detailed analysis relative to nine criteria stipulated by  he 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 
(Chapter 7.0). A comparative analysis, which identifies the advantages and 
disadvantages of each alternative relative to one another, follows the detailed 
analysis (Chapter 8.0). 
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1.0 INTRODUCTION 

m 
This Focused Remedial Investigation and Feasibility Study (RI/FS)  report was 
prepared for potential sources of contamination (PSCs) 2, 41, and 43, which 
comprise part of Operable Unit (OU) 2 at the Naval Air Station (NAS) Jacksonville. 
NAS Jacksonville is located in northeast Florida on the west: bank of the St. Johns 
River, south of Jacksonville, Florida (Figure 1-1). 

NAS Jacksonville is participating in the U.S. Department of Defense Installation 
Restoration (IR) program, which identifies and remediates conditions related to 
past spills or disposal of hazardous wastes. The IR program complies with the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), 
as amended by the Superfund Amendments and Reauthorization Act (SARA), and with 
the National Oil and Hazardous Substances Pollution Contingency Plan (NCP) (U.S. 
Environmental Protection Agency [USEPA], 1990). CERCLA and SARA, passed by 
Congress in 1980 and 1986, respectively, establish the means to assess and clean 
up hazardous waste sites, 

NAS Jacksonville was placed on the USEPA's National Priority List (NPL) in 
December 1989. In October 1990, a Federal Facility Agreement (FFA) was signed 
by the USEPA, the Florida Department of Environmental Regulation (FDER, now the 
Florida Department of Environmental Protection [FDEP]), and the Navyto coordinate 
IR program actions at NAS Jacksonville. Previous investigations have identified 
PSCs 2, 41, and 43, which comprise a part of OU 2, as areas requiring investiga- 
tion under the IR program. The location of OU 2 within NAS Jacksonville is 
depicted on Figure 1-2. PSC 2 is a former fire-fighting training area, PSC 41 
consists of abandoned domestic sludge drying beds, and PSC 43 consists of 
abandoned industrial sludge drying beds. Figure 1-3 shows these three PSCs within 
OU 2. 

Volume 1 of the Navy Installation Restoration Program Plan for NAS Jacksonville, 
Organization and Planning (Geraghty & Miller, 1991b), Volume 4; Base Site Work 
Plan (Geraghty & Miller, 1991c, updated 1992), Volume 6; Operable Unit 2 Remedial 
Investigation/Feasibility Study Workplan (RI/FSWP) (ABB Environmental Services 
[ABB-ES], 1992); and Guidance f o r  Conducting Remedial Investigations and 
Feasibility Studies under CERCLA (USEPA, 1988) were used as guidance materials 
for the Focused RI/FS.  

The OU 2 workplan (Geraghty & Miller, 1991~) details the tasks and activities for 
the field investigation at OU 2. The appendices for the OU 2 workplan include the 
OU 2 Sampling and Analysis Plan (comprising the Field Sampling Plan and the OU 
2 site-specific Quality Assurance Project Plan) and the OU 2 site-specific Health 
and Safety Plan. The workplan was modified in accordance with Statement of Work 
dated January 22, 1993, Contract N62467-89-D-0317, IR program Modification to 
Concract Task Order No. 53, Focused RI/FS and Interim Record of Decision ( I R O D )  
for PSCs 2, 41, and 4 3 .  

1.1 PURPOSE AND SCOPE. The purpose of this Focused RI/FS at OU 2 is to: 

define the extent of contamination within the vadose-zone soil at PSC 2 
and within the boundaries of engineered structures present at PSCs 41 and 
43 ; 
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evaluate current and future risks to human health and the environment 
associated with vadose-zone contamination at PSCs 2, 41, and 43; and 

present technologies and remedial alternatives appropriate for compliance 
with closure requirements, and source control interim remedial actions 
at the three PSCs. 

The scope of che Focused RI was limited to investigation of vadose-zone material 
(i.e., soil at PSC 2 and filter media at PSCs 41 and 43). As such, the results 
and conclusions of the field investigation are limited to characterization of the 
extent of such contamination at the three PSCs. Because of the focused nature 
of this study, data gathered during the field effort were not intended to be used 
to fully characterize the nature and ex ten t  of contamination at OU 2, nor were 
they intended to be used to support a full baseline risk assessment. These tasks 
will be completed during execution of the overall RI/FS for OU 2, NAS Jackson- 
ville. Similarly, the remedial alternatives discussed in this report are not 
intended to provide permanent solutions to all risks associatedwith contamination 
at OU 2. However, initiating source control as an interim remedial action for 
PSCs 2, 41, and 43 will reduce current and future risks while mainraining 
consistencywith the overall remedial strategy for OU 2. The remaining three PSCs 
at OU 2 (PSCs 3, 4, and 42) will be investigated at a later date. 

1.2 REPORT ORGANIZATION. This Focused RI/FS report consists of the following 
chapters. 

1.0 

2 . 0  

INTRODUCTION. This chapter presents the purpose and scope of the 
Focused RI/FS. 

OPERABLE UNIT 2 OVERVIEW. This chapter summarizes the environmental 
setting, site history, and previous investigations of OU 2, and more 
specifically, PSCs 2, 41, and 43. 

FOCUSED REMEDIAL INVESTIGATION (RI) SCOPE AND FINDINGS. This chapter 
describes the field activities and findings associated with the 
Focused RI at PSCs 2, 41, and.  4 3 .  

FOCUSED RISK EVALUATION. This chapter includes a focused human health 
and ecologic risk evaluation of the soil at each study area. 

IDENTIFICATION OF REMEDIAL ACTION OBJECTIVES. This chapter includes 
a summary of the location-, chemical-, and action-specif ic applicable 
or relevant and appropriate requirements (ARARs) for OU 2 and develops 
remedial action objectives for the three PSCs. In addition, 
quantities of contaminated media of concern are identified. 

DEVELOPMENT OF REMEDIAL ALTERNATIVES. This chapter identifies a 
selectednumber of technologies appropriate for source control at PSCs 
2, 41, and 43; screens the technologies; and develops remedial 
alternatives consisting of combinations of the technologies. 

DETAILED ANALYSES OF ALTERNATIVES. This chapter describes each 
developed alternative and presents a technical evaluation of each 
alternative based on criteria stipulated by CERCLA. 



8.0 COMPARATIVEANALYSES OFREMEDIALALTERNATIVES. This chapterpresents 
comparative analyses of the alternatives that underwent detailed 
analysis relative to one another using the criteria from the detailed 
analysis . 



2 . 0  OPERABLE UNIT IOU) 2 OVERVIEW 

This chapter provides an overview of the settling, land use, and history of OU 2, 
with an emphasis on PSCs 2, 41, and 43. It also briefly summarizes prior 
investigations completed at the three PSCs. 

2.1 SITE DESCRIPTION AND ENVIRONMENTAL SETTING. The physiography, geology, 
hydrology, hydrogeology, and meteorology of OU 2 are described in the following 
subsections. The environmental setting of NAS Jacksonville and the Jacksonville 
area is presented in Section 4, Volume 1, of the Navy IR program plan for NAS 
Jacksonville (Geraghty & Miller, 1991a). 

2.1.1 Phvsio~raphy OU 2 is located near the tip of a peninsula between the 
Ortega and St. Johns Rivers. The land surface elevation at OU 2 varies from 
approximately 14 feet above mean sea level in the southwestern section, rising 
to a high of 22 feet above mean sea level just north of the domestic waste sludge 
drying beds, and falling to mean sea level along the St. Johns River at the 
northern boundary. 

2.1.2 Geology A generalized geologic cross section of OU 2 is shown and 
described in Volume 1 of the NAS Jacksonville IR program plan (Geraghty & Miller, 
1991a). The surficial soil consists of post-Miocene fluvial deposits including 
fine-grained sand, silty sand, clayey sand, and sandy clay overlying the Hawthorn 
Group. Based on the results of a cone penetrometer survey by the U . S .  Army Corps 
of Engineers (USACE) in 1990, the surficial deposits are at least 75 feet thick 
(USAGE, 1991). The focus of rhis study is the vadose zone of the surficial soil 
unit overlying the Hawthorn Group. 

2.1.3 Surface Hydrolo~v A drainage divide runs northwesterly across OU 2 in 
the vicinity of the waste sludge drying beds (PSCs 41 and 4 3 ) .  South of the 
divide, runoff flows south and west into a drainage ditch that begins 1,200 feet 
south of the wastewater treatment plant (WWTP). This ditch parallels the east 
LO west runway for approximately 3,000 feet, then turns north and heads off base. 
North of the divide, runoff flows toward the St. Johns River via swales on either 
side of the Patrol Road and two 36-inch-diameter drain pipes paralleling the 
taxiway on the east side of OU 2. 

2.1.4 ~vdro~eolo~y Groundwater flow in the surficial aquifer is generally 
northward toward the St. Johns River north of the surface drainage divide and 
south to southwest south of the divide. Depth to groundwater ranges from 3.5 to 
5 feet below land surface (bls). Dewatering operations associated with recent 
construction in early to mid-1993 at the WWTP temporarily altered the groundwater 
flow. 

2.1.5 Meteorology The meteorology of the Jacksonville area is described in 
detail in Volume 1 of the NAS Jacksonville IR program plan (Geraghty & Miller, 
1991a). 

2.1.6 Land Use and Demography Historically, the OU 2 area has been used 
primarily for wastewater treatment since the early 1940's. A secondary use has 
been for fire-fighting training. 



~he.~imuquana Country Club and Golf Course border OU 2 to the west. Access to 
the country club is restricted to members and guests. Two private residences abut 
the NAS boundary on the western side of OU 2 near the St. Johns River (see 
Figure 1-2). A residential area also abuts the NAS boundary west of the Timuquana 
Country Club. Access to OU 2 is limited because of its proximity to the NAS 
taxiways and runways, which have security requirements. A chain-link fence along 
the base boundary and continuous patrols make access by unauthorized personnel 
unlikely. 

2.2 SITE HISTORY. The land incorporated into NAS Jacksonville has been used 
for U. S . Navy operations since 1940.  OU 2, which is located on the norrhern part 
of NAS Jacksonville, has primarily been used for domestic and industrial 
wasrewater treatment. Its secondary use has been for fire-fighting training. 

Past operations at the domestic and industrial WWTPs located within OU 2 that 
could possibly have affected soil quality at the OU include: 

drying of sludge in unlined beds (PSCs 41 and 4 3 ) ,  
discharge of treated water from the domestic wastewater treatment plant 
to an unlined polishing pond (PSC 4 2 ) ,  and - land disposal of sludge removed from the drying beds (PSCs 3 and 4). 

In addition to the treatment plant, a former fire-fighting training area (PSC 2) 
is located within OU 2. Burning fuel within the unlined pit at the training area 
has affected soil quality at PSC 2. 

Probable waste materials disposed at OU 2 include aviation fuels and other 
petroleum products (at the former fire-fighting training area) and inorganic and 
organic compounds (at the domestic and industrial wastewater sludge drying beds 
and at PSCs 3 and 4). The three potential source areas studied as part of this 
investigation (PSCs 2, 41, and 43, shown on Figure 1-3) are described briefly in , 

the following subsecrions and more fully in Volume 6, OU 2 Remedial Investiga- 
tion/Feasibility Study Workplan (ABB-ES, 1 9 9 2 ) .  PSCs 3, 4, and 42, and 
groundwater for OU 2 as a whole, will be investigated at a later date. 

In June 1987, NAS Jacksonville was issued a permit (No. H016-119108) for 
management of the sludge drying beds. This permit detailed the requirements for 
NAS Jacksonville to stay in compliance with the USEPA standards for owners and 
operators of h-azardous waste treatment and disposal facilities. This permit 
specified the installation of one additional groundwater monitoring well, 
semiannual sampling of groundwater monitoringwells, and discontinuance of sludge 
disposal activities by November 1988. In October 1987, groundwater monitoring 

z well NAS-4-11 was installed in response to these requirements. 

In June 1988, FDEP issued a consent order that NAS Jacksonville was out of 
compliance with permit No. H016-119108. This consent order detailed the reasons 
NAS Jacksonville was out of compliance and the actions necessary to stay in 
compliance with the permit. The consent order also specified that because 
hazardous constituents were found in groundwater, the following actions should 
be completed: an electromagnetic terrain (EM) survey, a conceptual design report, 
and a closure plan. The EM survey indicated possible contamination beneath the 
sludge dryingbeds and recommended the installation of five additional groundwater 
monitoring wells and the conceptual design report listed possible remedial 



activities concerning contamination beneath the sludge drying beds. In 1988, NAS 
Jacksonville closed the industrial sludge drying beds and removed all sludge 
present in the beds. 

In August 1988, NAS Jacksonville submitted the first application for closure of 
the domestic and industrial sludge drying beds (PSCs 41 and 43, respectively) and 
the polishing pond (PSC 42). A closure permit was issued by FDEP for these PSCs 
in September 1991. This document specified closure requirements for the PSCs and 
srated that the Industrial Sludge Drying Beds were used to dewater wastewater 
treatment sludge from electroplating operations (F006 wastes) and the Domestic 
Sludge Drying Beds and the Polishing Ponds were used for the treatment and storage 
of sludge resulting fromtreatment of F006 and FOl9 rinsewater from electroplating 
operations. The domestic sludge drying beds and the polishing pond were also used 
for the treatment and storage of sludge resulting from treatment of rinsewater 
from paint stripping and parts cleaning operations (F001 through F005) (in 
addition to sludge from the aerobic digester of the domestic WWTP). 

2.2.1 Former Fire-f i g h t i n ~  Training Area (Potential Source of Contamination 
JPSC] 2) The former fire-fighting training area (PSC 2) is a shallow, unlined, 
circular pit, approximately 120 feet in diameter. Since 1966, obsolete vehicle 
chassis and parts were periodically staged on the pit, covered with JP-4, JP-5, 
aviation gasoline, or other petroleum product, and then ignited to simulate 
aircraft crashes. Fire fighters would subsequently practice extinguishing fires. 
An estimated 6,000 gallons of fuel were burned annually. PSC 2 was removed from 
service as a fire-fighting training area in 1991, and NAS Jacksonville completed 
construction of a new fire-fighting training area just northeast of PSC 2 in 1992 
(Figure 1-3). At present, no vegetation grows on the pit although the immediate 
surrounding areas are vegetated with grass. 

2.2.2 Domestic Waste S l u d ~ e  dry in^ Beds (PSC 41) The domestic waste sludge 
drying beds (PSC 41) were constructed in 1970 to receive sludge from the anaerobic 
digester at the dornesric WWTP. They were in use until 1987. The system consisted 
of five unlinedbeds, each measuring 50 by 50 feet. The 3-foot-high containment 
walls and outside dikes were constructed of concrete blocks, The beds were 
underlain with 7 inches of sand, 3 inches of fine gravel, and 6 to 12 inches of 
coarse gravel. An underdrain system --consisting of three, 6-inch-diameter, 
vitrified clay drain lines collected leachate from the beds and returned it to 
the headworks of the domestic WWTP. During operations, approximately 300 cubic 
yards of dried sludge were removed annually from the domestic waste sludge drying 
beds. 

Before construction of the industrial waste sludge drying beds in 1980, sludge 
from the industrial wastewater treatment operation was also discharged to the 
domestic waste sludge drying beds. The domestic waste sludge drying beds were 
permanently removed from service on June 10, 1987, and the remaining sludge was 
removed and taken to an offsite USEPA-permitted landfill for disposal. At 
present, the media within the domestic sludge drying beds consisr. of filter media 
(sand and gravel) along with fine grained native soil at the surface, which 
supports vegetation during the spring and summer months. 

2 . 2 . 3  Industrial Waste Slud~e Drying Beds (PSC 4 3 )  The industrial waste sludge 
drying beds (PSC-43) were constructed in 1980 to dewater industrial wastewater 
treatment sludge from electroplating operations. Each of the four beds is (0 approximately 15 by 18 fee= and enclosed virh concrete retaining walls. The 



bottoms of the beds are unlined. Filter media within rhe beds consist of, from 
the surface of the bed, a 12-inch sand layer, a 4-inch medium-grained gravel 
layer, and a minimum 6-inch coarse-grained gravel layer. A synthetic filter 
material separates the two gravel layers. The bottoms of each bed are sloped 
toward centralized perforated plastic leachate collection pipes that returned 
leachare to the headworks of the industrial WWTP. Approximately 41 cubic yards 
of dried sludge were excavated annually from the drying beds and disposed by land 
spreading at PSC 3 .  The industrial waste sludge drying beds were permanently 
removed from service in November 1988, and the remaining sludge was removed and 
taken to an offsite USEPA-permitted landfill for disposal in 1991. 

2.3 PREVIOUS INVESTIGATIVE HISTORY. The previous investigative history of OU 
2 is described in detail in Volume 6 of the NAS Jacksonville IR program plan 
(RI/FSWP) (ABB-ES , 1992) . In summary, Preliminary Assessment and Site inspection 
(PA/SI) activities were completed in the early to mid-1980's by Fred C. H a r t  & 
Associates and Geraghty & Miller, Inc. at PSC 2. One groundwater monitoring well 
was installed during the SI, which has since been abandoned at an unknown date. 
PSCs 41 and 43 have been investigated for groundwater compliance with Resource 
Conservation and Recovery ACE (RCRA) standards since 1983. Though several 
groundwater monitoring wells were installed ar. PSCs 41 and 43, no soil or filter 
media samples were collected or analyzed during previous investigations at PSCs 
2, 41, and 43. Informarion is available on groundwater quality at OU 2 ; however, 
groundwater is not the medium of concern for chis Focused RI/FS and groundwater 
contamination at OU 2 will be evaluated at a later date. 



3.0 FOCUSED REMEDIAL INVESTIGATION (Rf) SCOPE AND FINDINGS 

The Focused RI field activities consisted of sampling of vadose-zone soil 
(unsaturated surface soil) at PSC 2 and sampling of the filter media at PSCs 41 
and 43. Some soil samples were also collected around the perimeter of PSCs 41 
and 43 .  Additional field activities included the surveying of the sample 
locations and surface features within each PSC. 

The following sections present the scope and results of the Focused R1. The scope 
of the Focused RI includes soil sampling and sample analyses and a topographic 
survey ar each PSC. The results of the Focused RI present the findings of the 
onsite screening and offsite analyses. 

3.1 SCOPE OF THE FOCUSED RI. The scope of the Focused RI was limited to 
collecting hand-augered soil samples from the surface to the water table 
(approximately 5 feet bls) and surveying of sample locations and selected 
structures at PSCs 2, 41, and 4 3 .  Selected samples were analyzed offsite at a 
USEPA-certified laboratory. Other samples were screened onsite. 

The purpose of the Focused RI was to characterize the extent of contamination in 
the vadose zone at these PSCs to provide information necessary to complete a 
Focused FS. The Focused RI and associated Focused Risk Evaluation will help 
establish remedial acrion objectives for source control and compliance with 
closure requirements. The data generated during this field effort were not 
intended to fully characterize the nature and extent of all contamination at OU 
2 :  these will be addressed at a larer date within the overall OU 2 RI/FS.  

3.1.1 Sample Collection and Analvses The following subsections describe the 
sample locations, sampling methods, and sampling analyses at each PSC. The 
analytical methods are described in Subsection 3 . 1 . 2 .  The instrumentation used 
for field screening is described in Appendix A. 

3.1.1.1 Former Fire-fighting Training Area (PSC 2) A north-aligned grid with 
approximately 20-foot spacing was used,-to-determine the soil sampling locations 
inside the pit at PSC 2 (RI/FSWP, ABB-ES, 1 9 9 2 ) .  Twenty-nine samples were 
collected at the locations shown on Figure 3-1 from 0 to 1 foot bls and screened 
for total petroleumhydrocarbons (TPH), using an infrared spectroscopyunit (USEPA 
Modified Method 418.1) (see Appendix A). The results of this initial screening 
were mapped and an additional six samples were taken from a depth of 2 to 3 foot 
bls within the pit. Four of these samples were taken from evenly spaced locations 
(OU2-SB-8, OU2-SB-15, O U 2 - S B - 1 9 ,  and OU2-SB-27) around  he edge of the pit, and 
two were taken from the middle of the pit (OU2-SB-16, and OU2-SB-17) (RI/FSWP, 
A B B - E S ,  1992). At sample locations where TPH concentrations were found to be 
above 50 milligrams per kilogram (mg/kg) at the 2 to 3 foot bls depth, soil 
samples were collected from 4 to 5 foot bls and screened onsite for TPH. At 
locations where TPH concentrations of greater than 500 mg/kg were observed, five 
additional samples were collected from a deprh of 0 to 1 foot bls and screened 
onsite for selected volatile organic compounds (VOCs) and selected inorganics. 
In addition, two samples were selected from a locationwhere the TPH concentration 
was between 50 and 500 mg/kg and screened for selected VOCs and inorganics. The 

a selected VOCs are part of a subset of the Contract Laboratory Program target 
compound list (CLP TCL) that contains the following compounds of interest commonly 
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associated with fuels; benzene, roluene, ethylbenzene, and xylene (BTEX). The 
14 VOCs of this subset are based on the setup configuration of the field gas 
chromatograph (GC) and consist of the following compounds. 

l,l,l-Trichloroethane 
1,l-Dichloroethane 
Benzene 
Chlorobenzene 
Ethylbenzene 
Methylene chloride 
Tetrachloroethene 

Toluene 
Trichloroethene 
Vinyl chloride 
m/p-Xylene 
o -Xylene 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 

The selected inorganics consisted of the following: 

Arsenic 
Chromium 
Nickel 

Cadmium 
Lead 

These seven samples were also split for a full scan CLP TCL and target analyte 
list (TAL) analysis by an offsite laboratory. Of the samples sent to the offsite 
laboratory, one was selected from a greater than 500 mg/kg TPH location for 
British thermal unit (Btu) content and grain size analysis and one was selected 
from a 50 to 500 mg/kg TPH location for Btu content, total organic carbon (TOC), 
and grain size analysis. 

Historical aerial photographs indicate possible fire-fighting training areas 
located east and west of the known site; therefore, the area around the former 
fire-fighting training pit was also investigated. The sampling methodology for 
the area around the pit was developed in accordance with  he approved RI/FSWP 
( A B B - E S ,  1992). Figure 3-2 shows the sample locations outside the pit. 

A north-aligned grid with approximately 50 foot spacing was used to determine the 
soil sampling locations outside the pit at PSC 2. Initial sampling began at the 
nodes of the grid, and samples were taken in between the nodes based on onsite 
TPH screening results to further delineate potential source areas encounrered. 
A tocal of 45 samples were taken around-the pit from 0 to 1 foot bls and screened 
onsite for TPH. 

As a result of this screening, no additional source areas were identified. Four 
samples (OU2-SB-43, O U 2 - S B - 5 6 ,  OU2-SB-61, and OU2-SB-63) were taken from 2 to 3 
foot b l s  around the pit and screened onsite for TPH. Where concentrations greater 
that 50 mg/kg were detected in the 2 to 3 bls foot samples, the same locations 
were sampled from 4 to 5 foot and screened onsite for TPH. 

Based on the field screening of TPH samples from a depth of 0 to 1 foot bls, six 
samples were selected and screened onsite for VOCs. To confirm analytical results 
of VOCs, these six samples were split for offsite laborarory confirmation (Figure 
3-2). An additional three samples, from outside the pit area, were analyzed by 
an offsite laboratory for full TAL and TCL analyses. 

Confirmatory analysis of the TPH screening was completedby an offsite laboratory. 
Approximately 10 percent of all the samples taken for onsite TPH screening both 

a inside and outside of the pit were sent to an offsite laboratory for TPH analysis. 
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~ i n e  samples were sent for off-site TPH confirmation and 18 additional samples, 
not screened onsite, were sent off-site for TPH analysis. 

- .- 

In addition to soil sampling activities at PSC 2, five temporary observation wells 
were installed with a hand auger within and around the perimeter of the fire- 
fighting training pit (Figure 3-1). They were installed to confirm the presence 
of free-phase light nonaqueous-phase liquid (LNAPL) at PSC 2, which was suspected 
because heavily contaminated soil was observed within the pit during field 
activities. Oil and water interface measurements were taken in each observation 
well a week after installation. TPZ-5 was found to contain 1.09 feet of LNAPL, 
and TPZ-4 contained 0.07 foot of LNAPL. A sample of LNAPL was collected from TPZ- 
5 and characterized by an offsite laboratory. The analyses performed are listed 
in Appendix A. 

3.1.1.2 Domestic Sludge Drying Beds (PSC 41) The domestic sludge drying beds 
consist of five individual beds, each approximately 50 feet square. Three 
sampling locations were selected within each bed (for a total of 15 locations) 
and 1 sampling location was selected approximately 10 feet outside each perimeter 
wall (for a total of 12 locations). The approximate dimensions of the beds and 
sample locations are shown on Figure 3-3. 

Samples were collected at three depths at each of the locations within the beds. 
The first sample, generally collected from 0 to 1 foot bls, consisted of the fine- 
grained fraction screened from the filter gravel. The second sample depth, 
generally collected from 1 to 2 . 5  feet bls, consisted of a composite of the native 
soil directlybelowthe filter media. The third sample depth, generally collected 
from 3 to 4 feet bls, consisted of the deeper native soil. The water table was 
generally encountered at this depth. Samples were collected from t w o  depths, a generally 0 to 1 and 2 ro 4 feet bls, at each of the locations outside the beds. 
All samples were screened for five inorganics (arsenic, cadmium, chromium, nickel, 
and lead) and VOCs in accordance with the RI/FSWP, Volume 6 (ABB-ES, 1992). 

In addition to soil sampling activities, two concrete samples were collected from 
the walls surrounding the drying beds and analyzed for toxicity characteristic 
leaching procedure (TCLP) volatile compounds and inorganics. Locations of the 
concrete samples are shown on Figure 3:,3.- 

3.1.1.3 Industrial Sludge Drying Beds (PSC 43) The industrial sludge dryingbeds 
consist of four individual beds, each approximately 15 feet by 18 feet in 
dimension. TWO sampling locations were selected within each bed (for a total of 
8 locations) and 1 sampling location was selected from approximately 10 feet 
outside each perimeter wall (for a total of 10 locations). The approximate 
dimensions of the beds and sample locations are shown on Figure 3-4. 

At locations IDB-SB-001, IDB-SB-003, IDB-SB-005, and IDB-SB-007 (shown on Figure 
3-4), a sample was collected from a 2-inch thick stained zone at the top of the 
fine crushed gravel layer. At locarions IDB-SB-002, IDB-SB-004, IDB-SB-006, and 
IDB-SB-008, composite samples were collected at three depths, two from within the 
filter material and one from the underlying native soil. The specific depth 
intervals of each sample vary due to the structure of rhe beds. The remaining 
sample locations (IDB-SB-009 through IDB-SB-018) are locatedapproxirnately10 feet 
outside each perimeter wall. Samples were collected from two depths, 0 to 1 foot 
and between 2 to 5 feet bls, at each of these locations. All samples collected 
at PSC 43 were screened for five heavy metals and VOCE as discussed for PSC 41. 
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In addition to soil sampling activities, two concrete samples were collecred from 
the walls surrounding the drying beds and analyzed by TCLP for volatile organics 
and inorganics. Locations of the concrete samples are shown on Figure 3-4. 

3.1.2 Topopraphic Survey Vertical andhorizontal controls were establishedfsom 
existing survey monuments at the site. Location coordinates and elevations were 
established for each bed and sampling location by a Florida-registered 
professional surveyor. The horizontal coordinates for all sampling locations are 
to che nearest 0.1 foot and are referenced to the Florida East Zone Rectangular 
Coordinate System. Elevations are to the nearest 0.01 foot and referenced to the 
North American Datum of 1983 (NAD 83). 

3 . 2  RI FINDINGS. The results of the o f f s i t e  laboratory and field screening 
analyses are presented in the following subsections by PSC. The results of the 
offsite laboratory analyses for each PSC are summarized in Tables 3-1 through 3 - 6 .  
The results of field screening analyses, including purgeable VOGs, inorganics, 
and TPH, are presented in tables contained in Appendix A. A comparison of the 
analytical results between the onsite and offsite laboratories is included in 
Appendix B. Analytical results for soil samples submitted for grain-size 
analyses, TOC, and heat of combustion, along with LNAPL characterization results, 
are presented in Appendix C. 

3.2.1 Former Fire-fi~hting Traininn Area (PSC 2) 

Volatile Organic Compounds The offsite analytical data (Table 3-1) indicates the 
presence of ethylbenzene, 4-methyl-2-pentanone, and 2-butanone at the center of 
PSC 2 (sample location OU 2-SB-17). These constituents are degradation products 
of hydrocarbon-based compounds related to fuel including jet and diesel fuel. 
Acetone was detected at concentrations ranging from 3 to 70 micrograms per 
kilogram (pg/kg) .  However, these low concenrrarions of acetone may be a result 
of field equipmenr or sample bottle decontamination and, therefore, are not 
attributable to historic burning at  he facility. Total xylenes were also 
detected at 350 pg/kg at location SB-031 near the northwest edge of PSC 2. 

The onsite field screening results (Appendix A) suggest the presence of high 
concenrrations of BTEX compounds at the center of PSC 2 (sample location OU2-SB- 
17) and relatively smaller concentrations of VOCs,  primarily BTEX compounds, near 
the edge of PSC 2 (loca~ions OU2-SB-08, OU2-SB-10, OU2-SB-31, and OU2-SB-66). 
However, these- higher concentrations suggested by the screening of 002-SB-17 
samples were nor well confirmedby the offsite analytical results, indicating that 
the screening data is conservative. 

Semivolatile Organic Compounds (SVOCs). SVOCs detected consisted of polynuclear 
aromatic hydrocarbon compounds ( P A H s )  (Table 3 - 2 ) ,  At the center of PSC 2 
(location OU2-SB-017). 2-methylnaphthalene was detected at 11,000 pg/kg. This 
PAH compound was also detected near the northeastern edge of PSC 2 (location O U 2 -  
SB-31) at 9,400 pg/kg together with naphthalene at 4,100 pg/kg. Other PAHs 
detected at low concentrations are confined to one sample location in the eastern 
edge of PSC 2 (location OU2-SB-04) with estimated detections of dibenz(a,h)anthra- 
cene, chrysene,pyrene,benzo(g,h,i)perylene,benzo(k)flu~ranthene, indeno(l,2,3- 
cd)pyrene, and benzo(b)fluoranthene in concentrations ranging from 73 to 260 
pg/kg. These constituents also appear to be associated with degradation of 
hydrocarbon-based compounds related to fuel. 
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Table 3-1 
Summary of Positive Detections in Soil Analytical Results, 

Target Compound List (TCL) Volatile Organics (Offsite) 

Focused RI/FS, Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville, Florida 

Depth Xylene 
Identifier (feet) Acetone Ethylbenzene 2-Butanone 4-Methyl-2-pentanone (total) 

Formmr Fire-fighting Training Araa (PSC 2)  

J OU2SB00301 0 to 1 3 

OU2SBO1001 0 to 1 70 

OU2SB01701 0 to 1 17 

OU2SB02401 0 to I 13 

OU2SB03101 0 to 1 - 

OU2SB04001 0 to 1 34 

OU2SB06801 0 to 1 8 

OU25807201 0 t o 1  5 

OU2SB07401 0 to 1 5 

Domestic Waste Sludge Drying Be 

DDBSBW601 0 to 1 20 

J 

J 

J 

J 

ds (PSC 4 

Industrial Waste Sludge Drying Beds (PSC 431 

Background 
N A N A N A N A N A 

Concentrations 

Notes: Analytical results expressed in micrograms per kilogram lug/kg) dry weight. 
PSC = potentla1 source of contarntnation. 
J = reponed value is an estimated quantity. ... - 

NA = not available. 
TCL volatile organic compounds were also analyzed but were not deiecfed in the following samples: 
PSC 2: OU2SBM3101, OU2SB00401, OU2SBOO801, OU2SB06601, OU2SB07M31, OU2SB07101, and 

OUZSB07301; 
PSC 41: DDBSB00201. DDBSB00502. and DDBSB00602: and 
PSC 43: lD85600201. IDBSB00202. 1085800203. IDBSBW401. IDBSBDWOZ, and IDBSBD0601. 



Table 3-2 
Summary of Positive Detections in Soil Analytical Results 

Target Compound List (TCL) Semivolatile Organics (Offsite) 

Focused RI/FS, Operable Unlt 2 
Naval Air Station Jacksonville 

Jacksonville, Florida 

Depth Dibenz(a.h)- Benzo[g,h,i)- Benzo(k)lluoran- Indeno(l,2,3cd)- Benzo(a)- Benzo(b)fluo- 2-Methyl- Naph- 
Identifier (feet) anthracene Chrysene Pyrene perylene lhene pyrene pyrene ranthene naphthalene thalene 

1 Former Fidighting Training Area (PSC 2) 

Backproud 
N A MA N A N A N A N A N A N A N A N A 

Concentration 
: 

Notes: Analytical results expressed in micrograms per kil&ram b / k g )  dry welght. 
PSC = potential source of contamination. 
J = reported value is an estimated quantity. 
NA = not available. 
TCt semivolatile organic compounds were also analyzed- but were not detected In the followlng samples: 

PSC 2: OUZSB00101, OU2SBM)301, OU2SBOaBD1, OU2SB01001, OU2SBO24Ot, OU2SB04001, and OU2SB06ti01. 



Table 3-3 
Summary of Positive Detections in Soil Analytical Results, 

Target Compound List (TCL) Pesticides and Polychlorinated Biphenyls (PCBs) 
(Off site) 

Focused RI/FS, Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville, Florida 

Depth 
Identifier (feet) alpha-Chlordane gamma-Chlordane Dieldrin 4.4'-DDE 

Former Fie-fighting Training Area (PSC 2) 

Background 
Concentation 

Notes: Analytical results expressed in micrograms per kilogram (M/kg) dry weight. 
DDE = dichlorodiphenyldichloroethene. 
PSC = potential source of contamination. 
J = value reported is an estimated quantity. 
NA = not available. 
TCL pesticide and PCB compounds were also analyzed but were not detected in the following samples: 

PSC 2: OU2SBM3801. OUZSBO1M31. OU2SBOl701, and OU2SBO4OOl. 



Table 3-4 
Summary of Positive Detections In Soil Analytical Results, 

Target Analyte List Inorganics (Offsite) 

Focused RI/FS, Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville, Florida 

Depth 
Identifier (feet) Aluminum Arsenic Barium Cadmium Calclum Chromium Cobalt Copper Iron 

Former Firs-lighting Trsining Area lPSC 21 

OU2SB(l0101 0 to 1 1,420 J 0.93 J 

OU2SB00301 O t01  2,150 J -- 
OU2S800401 0 to 1 2.760 J -- 
OU2SBOOBOl 0 to 1 1,680 J -- 
OU2SBOlOOt 0 to 1 1,320 J --  
OU2SBO1701 0 10 1 3.090 J --  
OU2SB02401 0 to 1 1,550 J -- 
OU2SB03101 0 to 1 1,000 J -- 
OU2SB04001 0101 1.810 J 

OU2SBG6601 0 to 1 1,790 J -1 

Domestic Wnste Sludge Drying Beda IPSC 41 1 
ODBSB00101 0101  1.090 .- 

DDBSBWlOZ 1.5 to 3 792 -- 
DDBSB00103 3 to 4 82.1 

0DBSB00301 0 to 1 2.560 61.1 J 

DDBSBOO302 1.5 to 3 369 0.62 J 

DDBSB00303 3 to 4 659 0.00 J 

DDBSBM3401 0 to 1 2,520 1.5 J 

DDBSB00402 1 to 2.5 419 0.73 J 

0085800403 2.5 to 3.5 174 

Industrial Waste Sludge Drying Beds (PSC 431 

IDBSB00101 '0 to 2 2.590 0.94 J 

1DBSBW501 '0 to 2 2.610 -- 
IDBSB00602 1 to 2 228 

IDBS800701 '0 to 2 5.220 0.84 J 

tOBSB00802 2 to 2.2 7,950 -- 
Background 
Concentrations 

See notes at end of table. 



Table 3-4 (Continued) 
Summary of Positive Detections in soil-~nalytical Results, 

Target Analyte List Inorganics (Offsite) 

Focused Ri/FS, Operabfe Unit 2 
Naval f i r  Stalion Jacksonville 

Jacksonville, Florida 

Depth 
idenlilier [feet) Lead Magnesium Manganese Mercury Nlckel Selenium Silver Znc Cyanide 

Former Fie-fighting Training Area (PSC 2 )  

OU2SB00101 0 to 1 10.4 J -- 
OU2SB0030 1 Oto 1 33.1 

OU2SB00401 O t o f  6.5 J 
3U2SB00801 0 lo 1 t0.2 

OU2SB01001 Oto 1 2 8 -- 
DU2SB01701 Oto 1 133 
3U2SB02401 O t o  t 4 7 

31125803 10 1 0 lo 1 30.8 -- 
3U2SB04001 Dtc 1 28.2 -- 
DU2SB0660 I Oto 1 4.5 

Domsrtk Waste Sludge Drying Bada (PSC 41) i 
DDBSBOOlOl 0 to 1 23 J -- 
DDBSB00102 1.5t0 3 8.5 J 
3DBSB[X1103 3 to 4 4.5 J 
3DBSB00301 0 to l 252 J 227 

DDBSB00302 1.5 to 3 4.2 J -- 
3DBSB00303 3 to 4 2 J  -- 
3DESB00401 Ot01 58.1 J 181 

DDBSB00402 1 to 2.5 4.4 J -- 
3DBSB00403 2.5 to 3.5 2.3 J -- 
n d u d a l  Waste Stwdgr Drylng Beds (PSC 43) 

DBSBOOlOl '0 to 2 563 J 13,XX) 
DBSBW501 ' 0  to 2 444 J 4,850 
DBSB00602 1 to 2 2.1 , J  -- 
DBSaoO701 '0 to 2 1,220 J 23,100 

~ e p t h  Is inches, not feet 

Votes: Analytical results enpressed in miltigrams pet kilogram (mg/kg) dry welght. 
Beryllium, potasslum, sodium, and vanadium were detected only in the background sarnpfes at concentrations 0.23, 0.2, 0.2, and 6.2, respectively. 
PSC = potenliai source of contarninalion. 
d = reported value is an estimaled quantity. 



Table 3-5 
Summary of Positive Detections in Soil Analytical Results, 

Total Petroleum Hydrocarbons (Offsite) 

Focused RI/FS, Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville, Rorida 

Identifier Depth (feet) TPH Identifier Depth (feet) TPH 
I 

3 to 4 86 

Oto 1 7.6 

Oto 1 5.3 

OU2SB06901 Oto 1 1 .8 

OU2SB07501 0 to 1 70.5 

OU2SB07601 0 to 1 16.4 

Notes: Analytical results expressed in milligrams per kilogram (mg/kg) dry weight. 
PSC = potential source of contamination. 
J = reported value is an estimated quantity. 
Total petroleum hydrocarbons (TPH) were also analyzed but were not detected in the following samples: 
PSC 2: OU2SB05901. 0 ~ 2 ~ ~ 0 6 0 0 1 .  OU2SB07502. OU2SB07503, O U ~ S B O T ~ O ~ , O U ~ S B O ~ O ~ ,  and 

OU2SBO8002. 



r 

Table 3-6 
Summary of Positive Detections in Soil Analytical Results, 

Toxicity Characteristic Leaching Procedure, Inorganics 

Focused RI/FS, Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville, Florida 

Depth 
Identifier (feet) Arsenic Barium Cadmium Chromium 

I Domestic Wart@ Sludge Dryinp Beds [PSC 41) I 
1 DDBSB00301 0 t 0  1 0.02 0.79 0.24 0.06 I 

1 Industrid Wmte Yudpm Drying Beds ( P I C  43) I 

Depth not applicable for wall samples. 
Depth is in inches, not feet. 

"ource: 40 Code of Federal Regulations (CFR). Part 268.41. . 

Notes: Analytical results expressed In milligrams per liter ( r n g / f )  (toxicity characteristic 
leaching procedure FCLP] extract). 
CCWE = constituent concentrations in waste extract treatment standards for F006. 
SB = soil boring samples. 
WL = cement wall samples. 



pesiicides and Polychlorinated Biphenyls (PCBs). Pesticide and PCB constituents 
were detected near the edge of PSC 2 at sample locations OU2-SB-01, OU2-SB-03, 
OU2-SB-04, OU2-SB-24, OU2-SB-31, and OU2-SB-66 (Table 3-3). These compounds 
included alpha-chlordane, gamma-chlordane, and dieldrin at concentrations ranging 
from 0.56 to 13 pg/kg. In addi~ion, 4,4'-dichlorodiphenyldichloroethene (DDE) 
was detected at location OU2-SB-04. The presence of these pesticides could be 
the result of general basewide use of the pesticides and may not be related to 
activities associated with PSC 2. PCBs were not detected in any of the soil 
samples collected from PSC 2. 

Total PetroleumHydrocarbons. Positive TPH detections range from1.8 to 642 mg/kg 
(Table 3-5) at locations around the fire-fighting training area (Figure 3-2). 
These values confirm field screening results presented in Appendix A.  The 
horizontal and vertical extent of TPH concentrations in and around PSC 2 are 
graphically shown in Figures 3-5 and 3-6. These figures were created by using 
the horizontal andve r t i c a l coo rd ina t e~andTPH dataimplementingthe Earthvision 
1.2 software program (Silicon Graphics , Inc. ) . The TPH analytical database used 
both laboratory and field screening information. For soil samples with both field 
screening and laboratory analytical values, the higher-quality laboratory data 
were substituted for the screening data (approximately 10 percent of the data 
points). For modeling purposes, an interpolation technique was used to estimate 
data values reported below the TPH field analytical detection limits of 
approximately 50 mg/kg. 

As shown in Figure 3-5, horizontal TPH distribution indicates an approximately 
circular zone of contamination with areas of highest concentrations in and around 
the center of the former fire-fighting training pit. Maximum TPH concentrations 
of 150,000 mg/kg were detected by field screening in samples from locations SB-17 
and SB-15 near  the center of the plume. TPH concentrations rapidly dissipate 
toward the edges of the pit. This plume of contamination extends vertically 
through the vadose zone to the groundwater interface. 

Inorganics. Positive inorganic detections of the 10 samples submitted for 
laboratory analyses are summarized in Table 3-4. Of the 5 inorganics screened 
in the f i e l d ,  l ead  was detected at all 10 locations. Chromium ranged from 2 . 7  
to 17.6 mg/kg, cadmium ranged from 1 . 2  ta.7 ..2 mg/kg, and arsenic was detected from 
one sample at near background concentrations. There were no positive detections 
for nickel. The ranges of detected concentrations are shown on Table 3-4. 
Laboratory inorganic analytical results confirm the field screening data as 
discussed in ~ p ~ e n d i x  B. 

LNAPL Characterization. The results of LNAPL analyses are presented in Appendix 
C. Based on these results, the LNAPL present at PSC 2 is interpreted to be a 
petroleum product containing no PCBs or chlorides. 

3.2.2 Domestic Waste Sludge Drying B e d s  (PSC 41) 

Volatile Organic Compounds. Soil contamination by VOCs is not extensive at PSC 
41. Acetone was the only VOC detected (at a concentration of 20 pg/kg) in one 
of the four soil samples submitted for TCL VOC analysis. Acetone is a common 
artifact of laboratory decontamination procedures. 







The-onsite screening data for purgeable VOCs (Appendix A) indicare low levels of 
VOC contaminarion in samples collected from greater than 2 feet bls. VOCs were 
not detected in any of the soil samples collected at the surface (0 to 1 foot 
bls). Trans-1,2-dichloroethene was detected at three locations greater than 2 
feet b l s  (sample locations DDB-SB-24, DDB-SB-26, and DDB-SB-27). Xylenes were 
detected at location DDB-SB-05 (2.5 ,to 3.5 feet bls) and DDB-SB-09 (3.0 to 4.0 
feetbls). Ethylbenzene was detected at location DDB-SB-05 (2.5 to 3.5 feetbls), 
and 1,l-dichloroethane at location DDB-SB-12 (3 to & feet bls). 

TCLP Analyses. Results of TCLP extract analyses for soil and concrete block wall 
samples are presented in Table 3-6. The results were compared to the constituent 
concentrations in waste extract (CCWE) table 60 Code of Federal Regulations (CFR), 
Part 283.41 for evaluation of disposal options. Cadmium was the only constituent 
related to F006 and F019 wastes that exceeded the CCWE limits for land disposal. 

Inorganies. Positive detections of inorganic analytes in nine soil samples 
submitted for laboratory analyses are summarized in Table 3-4. Twelve analytes 
were detected in soil samples from PSC 2, 17 at PSC 41, and 17 at PSC 43.  
Location DDB-SB-03 shows the highest concentrations of all detected inorganic 
analytes, except manganese. Of the five inorganics screened in the field, lead 
was  detected in all nine samples with concentrations in the surface (0 to 1 foot 
bls) higher than in the subsurface. Arsenic, cadmium, nickel, and chromium were 
detected in five locations. 

Field screening results for the five heavy metals (arsenic, cadmium, chromium, 
lead, and nickel) are presented in Appendix A along with graphical representation 
in Figures A - 1  through A-5. Laboratory inorganic analytical results are in 
keeping with the field screening data as discussed in Appendix B. Figure A-1 
shows the distribution of arsenic in the soil samples screened onsite. Thirty-six 
of 69 samples screened in the field showed detectable levels of arsenic, 
distributed as follows: 17 of 27 surface locations, 6 of 15 subsurface samples 
raken at 1 to 2.5 feet bls, and 13 of 27 subsurface samples taken at 3 to 4 b l s .  
However, all but one (SB00301) of rhe detected samples ranged from 1/2 to 3 times 
background concentrations. Thirty-five of 69 samples screened in the field showed 
detectable levels of cadmium, most of which are in the subsurface (Figure A - 2 ) .  
Eleven of 15 samples taken between 1 to. 2.. 5 feet and 22 of 27 samples taken 
between 3 to L feet had cadmium concentrations ranging from 4 to 134 mg/kg. In 
contrast, only one positive detection of cadmium is recorded in the 0 to 1-foot 
depth inrerval, indicating that cadmium has moved vertically downward. In 
contrast, chromium was detected in all 69 samples screened onsite with the highest 
concenrrations found in the surface (Figure 6-3). Concentrations of chromium 
ranged from 4.4 to 5 . 3 1  mg/kg. Lead concentrations were higher in the surface 
than in the subsurface depth intervals (Figure A-4). Lead was detected in 24 of 
27 surface samples, 11 of 15 samples taken at the I -  to 2.5-foot depth interval, 
and 16 of 27 samples taken at the 3- ~o 4-foot depth interval. Concentrations 
of lead ranged from 2 to 252 mg/kg. However, only two surface locations (0  to 
1 foot bls) were de~ected at levels above background (15.6 mg/kg). Nickel was 
detected in 22 of 27 surface samples, 12 of 15 soil samples raken at the 1- to 
2.5-foot depth interval, and 14 of 27 samples taken at the 3- to &-foot depth 
interval in a distribution pattern similar to arsenic (Figure A-5). Nickel 
concentrations ranged from 18.7 to 110 mg/kg with all of the sample concentrations 
above background values 

0 



3.-2.3 Industrial Waste Sludge Drvin~ Beds (PSC 43) 

Volatile Organic Compounds. As in PSC 41, soil contamination by VOCs is not 
extensive at PSC 43. Laboratory VOC analytical results (Table 3-1) show only one 
positive detection (acetone at a concentration of 44 pg /kg )  out of seven samples 
submitted for TCL VOC analysis. As mentioned previously, this detectable 
concentration is probably attributable to laboratory decontamination artifacts. 
The onsite screening data for purgeable VOCs (Appendix A) also indicated low 
levels of VOC contamination. Xylenes and tetrachloroethene were detected at 
levels ranging from 1.9 to 27 micrograms per kilogram (~g/kg), but were all 
qualified blank or method spike cross contamination or recovery problems. 

TCLP Analyses. Results of the TCLP extract analyses for four soil and t w o  
concrete wall samples taken from PSC 43 are presented in Table 3-6. Detectable 
levels of barium, cadmium, and chromium are present in the extract. These levels 
were compared to the CCWE table for evaluation of disposal options. However, none 
of the values exceeded the CCWE limits for land disposal. 

Inorganics. Positive detections of inorganic analytes in five samples submitted 
for laboratory TAL inorganics analyses are summarized in Table 3-4. Of the five 
inorganics screened in the field, chromium (ranging from 4.8 to 47,700 mg/kg) and 
lead (ranging from 2.1 to 220 mg/kg) were detected in all five samples. Cadmium 
(ranging from 23 to 223 mg/kg) and nickel (ranging from 518 to 1110 mg/kg) were 
detected in three of five samples. Arsenic was detecced in two of five samples. 

Field screening results for the five heavy metals (arsenic, cadmium, chromium, 
l e a d ,  and nickel) are presented in Appendix A.  Vertical contaminant distribution 
profiles within the four beds at PSC 43 are shown graphically in Figures A-6 
through A - 1 0 .  Although no arsenic contamination was detected in the upper 2-inch 
filter mate r i a l  layer, the  highest concentrations of chromium, cadmium, lead, and 
nickel were detected in this thin surficial layer (concentrations ranging from 
86 to 19,040 mg/kg). Also, chromium was detected in every sample from PSC 43 
screened onsite. 



4.0 FOCUSED RISK EVALUATION 

The objective of the focused Risk Evaluation (FRE) for PSCs 2, 41, and 43 is to 
identify potential threats tro human health and the environment associated with 
contamination in soil and filter media with the purpose of evaluating the need 
to perform interim remedial actions for source control. 

Potential threats to human health are identified based on comparison of 
concentrations of site contaminants of concern detected in soils with Preliminary 
Remedial Goals (PRGs). PRGs for site contaminants of concern are established 
based on current USEPA guidance (USEPA, 1991a). Section 4.1 presents the FRE for 
human health. 

Potential threats to the environment are identified for PSC 2 based on direct 
toxicity testing of surface soils. For PSCs 41 and 43, potential threats are 
discussed qualitatively. Section 4.2 presents the FRE for ecological receptors 
at PSCs 2, 41, and 4 3 .  

4.1 FOCUSED HUMAN HEALTH EVALUATION. The focusedhumanhealth evaluation comple- 
ted for PSCs 2, 41, and 43 at NAS Jacksonville follows relevanr USEPA guidance 
for conducting risk assessments at CERCLA sites (USEPA, 1989a; 1991a) and USEPA 
Region IV guidance for CERCLA risk assessments (USEPA, 1991b; 1992a) as each 
applies to a focused effort intended to evaluate the need for potential interim 
remedial action. 

The focused human health evaluation addresses potential exposure to soil at PSC 
2 and filter media within the sludge drying beds at PSCs 41 and 43. The purpose 
of the focused evaluation is to assist in risk management recommendations and to 
identify immediate threats to human health. The evaluation is restricted to a 
brief tabular presentation of the contaminants of potential concern (CPC), 
toxicity information, and calculation of PRGs (USEPA, 1991a). The maximum 
detected concentrations of CPCs detected in soils from each of the PSCs are 
compared to the PRGs and FDEP Soil Target Levels (STLs) (FDEP, 1994) as a means 
to evaluate potential threat of the CPCs to human health. A complete assessment 
of potential risks associated with contamination at OU 2 will be performed at a 
later date. 

Subsection 4.1-.1 identifies the data and methods used to select CPCs and the 
resulting CPCs. The exposure evaluation and toxicity evaluation are described 
in Subsection4.1.2 and Subsection4.1.3, respectively. The informationcontained 
in these two subsections is used in the calculation of PRGs in Subsection 4 . 1 . 4 .  
The PRGs are compared to maximum detected concenrrations of CPCs in soils from 
each of the PSCs in Subsection 4.1.6. This comparison identtfies the CPCs chat 
may result in unacceptable risks for humans upon exposure. 

4.1.1 Identification of Contaminants of Potenrial Concern (CPCs) This 
subsection describes the data used in the FRE, discusses the CPC selection 
process, and presents the result of the CPC selection process. 

The results of the analyses of soil samples collected and analyzed by a CLP- 
certified laboratory are used as the primary daca source for the human health 
evaluation (Tables 3-1 to 3 - 4 ) .  This data set meets USEPA Level 4 data quality 



req&remencs and is used as the source of information for the selection of CPCs 
and the determinations of the maximum concentration of each contaminant for 
comparison to PRGs. 

Onsite Screening Data. Supplemental samples for metals and VOCs were screened 
onsite at OU 2. The samples meet USEPA Level 2 (screening data) data quality 
requirements. The metals data (for arsenic, cadmium, chromium, lead, andnickel) 
were used as supplemental data supporting the focused human health evaluation. 

411.1 Process for Selection of CPCs Maximum detected concentratrions of 
analytes in PSC 2 surface soil (0 to 1 foot bls) and surface (0 to 1 foot bls) 
and subsurface samples (0 to 5 feet bls) at PSC 41 and 43 were compared with NAS 
Jacksonville surface and subsurface soil background data collected in the vicinity 
of OU 1 (ABB-ES, 1992). The soil depth intervals were selected based on the 
exposure pathways necessaryto determine recommendedsoil PRGs (USEPA, 1991a) (see 
Subsection 4.1.3.1). Analytes for which the maximum detected concentration of 
contaminants exceeded 2 times the arithmetic mean (with one-half the sample 
quantitationlimit [SQL] averagedfornon-detections)ofbackgroundconcentrations 
were retained as CPCs. Calcium, iron, and magnesium, which are considered 
essential nutrients, were excluded as CPCs for all PSCs evaluated. 

4.1.1.2 Summary of CPCs Nine metals, 4 pesticides, 10 SVOCs, and 5 VOCs were 
identified as CPCs in PSC 2 surface soil. PSC 2 CPC selection is summarized in 
Appendix D-1. Fourteen metals and one VOC were selected as CPCs in both surface 
and subsurface soils at PSC 41. Fourteen metals and one VOC were selected as CPCs 
in both surface and subsurface soils at PSC 4 3 .  CPC selections are summarized 
in Appendix D-2 for PSC 2, Appendix D-3 for PSC 41, and Appendix D-4 and D-5 for 
PSC 4 3 .  

4.1.2 Exposure Evaluation This subsection identifies potential receptors and 
exposure pathways for soil and filter media at PSCs 2, 41, and 43. 

Exposure pathways and scenarios for human receptors to soil contaminants at PSCs 
2 ,  41, and 43 are presented in Table 4-1. A contaminant pathway model depicting 
potential transport of contamination from source to human receptors is presented 
on Figure 4-1. Based on available guidance for soil PRG calculations (USEPA, 
1991a), two exposure scenarios were selected for potential exposure to soil: 
(1) residential and (2) commercial and industrial. Residents are assumed to be 
exposed to surface soil ( 0  to 1 foot bls) and commercial and industrial workers 
are assumed tobe exposed to surface or subsurface soil ( 0  to 1 foot bls for PSC 
2 and 0 to 5 feet bls for PSCs 41 and 43). 

It is unlikely that the area composing PSCs 2, 41, and 43 would be associated with 
residential use in the future prior to a full RI/FS and final remedial action. 
Therefore, the PRGs based on the residential scenario for PSCs 2, 41, and 43 may 
be overly conservative. The residential PRGs will be used; however, the 
industrial PRGs are more realistic for the determination of potential risk ar the 
PSCs for the interim remedial action. 

4.1.3 Toxicity Evaluation This subsection reviews the toxicity informationused 
to calculate the residential and industrial PRGs. 



Exposure Medium 
I and Exposure Route 

Soil 

Inddental ingestion 
Dermal contact 

Alr 

Inhalation (partlcles 
from sol) 

Inhalation (volatiles 
from soil) 

Note: NA = not applicat 

Table 4-1 
Exposure Pathways and Scenarios 

Focused RI/FS, Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville, Florida 
I I 

PSC 2 (Fire-fighting Training Area) 
Exposure Pathway 

I 

Commercial and 

PSC 41 (Domestic Sludge Drying 
Beds) Exposure Pathways 

I 

Commercial and 

PSC 43 (Industrial Sludge Orylng 
Beds) Exposure Pathways 

I 
Commercial and 

(adult) (adult and chlld) 



SOURCE 

P R l M R Y  
RELEASE 

MECMNISM 

SECONDARY SECONDARY 

SOURCE 
1 1 RELEASE 

MECMNISM 

SOIL b I 

DERMAL 

I RECEPTOR I 

I COMMERCIAL/ INDUSTRIAL 

WORKER RESIDENT 

FIGURE 4-1 
CONTAMINANT PATHWAY MODEL 
FOR PSCs 2, 41, AND 43 

FOCUSED RVFS 
REPORT 
FOR O U 2  

NAS JACKSONVILLE 
JACKSONVILLE, FLORIDA 



4.1:3.1 Toxicity Informarion for Carcinogenic and Non-Carcinogenic Effects 
Toxicity dose-response data in the form of reference doses (RfDs) for non- 
carcinogenic effects and slope factors for carcinogenic effects are presented in 
Appendix D.  For the majority of CPCs, the toxicity data were obtained from the 
Integrated Risk Information System (IRIS) or Health Effects Assessment Summary 
Tables (HEAST) . 

4.1.3.2 Toxicity Information for Which No U.S. Environmental Protection Agency 
(USEPA) Toxicity Values are Available Toxicity information was not available for 
some contaminants. The Environmental Criteria Assessment Office (ECAO) was 
contacted for guidance in October 1993. General guidance included the use of oral 
R f D  values as inhalation RfD values when inhalation RfD values were otherwise not 
available for use in industrial PRG calcula~ions (see Appendix D). Guidance on 
specific CPCs included toxicity values for chromium, naphthalene. and 2 -  
methylnaphthalene (see toxicity tables referencedinSubsection4.1.4 for chemical 
specific ECAO guidance). USEPA Region IV was contactedby telephone and confirmed 
their acceptance of the ECAO guidance for the toxicity values to be used in this 
focused risk evaluation. In cases where toxicity values were not available in 
IRIS, HEAST, or from ECAO, the CPCs were not evaluated. 

4 . 1 . 3 . 3  Uncertainties AssociatedWithToxicity Evalustions ~generduncertainty 
exists with the use of all contaminant-specific toxicity values provided by ECAO. 
The toxiciry values for naphthalene were used as surrogates for 2-methylnaphtha- 
lene because values were not available for 2-methylnaphthalene and an uncertainty 
exisrs with extrapolation of naphthalene toxicity values to 2-methylnaphthalene. 
The toxicity values for benzo(a)pyrene (BaP) were used as surrogate toxicity 
values for several other PAHs. Because BaP is generally regarded as the most 
potent PAH carcinogen, the use of BaP toxicity values for other PAHs represents 
an overly conservative approach. Where appropriate, the maximum concentration 
of each PAH was multiplied by the toxicity equivalence factor (TEF) to decrease 
the uncertainty of the use of the BaP toxicity information for the other, less 
potent PAHs detected at PSC 2 (USEPA, 1992a). 

4.1.4 Preliminary Remedial Goals CPRGs) PRGs represent soil concentrations of 
CPCs that are not expected to pose an unacceptable risk to humans by the 
respective route of exposure. Comparison of PRG values to maximum detected 
concentrations of CPCs measured in soil and filter media at PSCs 2 ,  41, and 43  
provides identification of CPCs that may pose an unacceptable risk. Residential 
and industrial PRGs were calculated for carcinogenic andnon-carcinogenic effects 
(USEPA,  1991a)-and are presented in Appendix D. The PRGs are based on a target 
cancer risk of for carcinogens and a target hazard index of 1 for non- 
carcinogens. The exposure parameters used are the default values, which assume 
tha: a resident ingests 114 milligrams per kilogram of body weight per day (mg/kg- 
day) of soil, 350 days per year, for 30 years (non-carcinogens) or 70 years 
(carcinogens) and that an industrial or commercial worker inhales soil particulate 
and ingests 50 milligrams (mg) of soil per day, 250 days per year, for 25 years 
(USEPA, 1991a). 

A PRG was not calculated for lead. A proposed soil cleanup standard for lead is 
available that recommends cleanup goals be set between 500 and 1,000 mg/kg (USEPA, 
1989b). A concentration of 500 mg/kg of lead was used as the residential 
comparison value and 1,000 mg/kg of lead was used as the industrial PRG. 



4.1;5 Risk Characterization CPCs in soil that may pose a potential risk to 
human health are identified in this subsection. The lesser of the calculated non- 
cancer and cancer PRGs are compared to maximum detected concentrations of each 
CPC. Also, the lesser of the published non-cancer and cancer FDEP STLs are 
compared to maximum detected concentrations of each CPC. 

4.1.5.1 PSC 2 PRG and State Target Level (STL) Comparison The comparison of 
residential and industrial PRGs to the maximum detected concenrration of CPCs in 
surface soil at PSC 2 is provided in Appendix D. The maximum detected , 

concentrations of arsenic and BaP exceed their respective residential PRG values 
and maximum detected concentrations of arsenic, benzo(a)pyrene, and dieldrin 
exceed their respective residential STL values. Maximum detected concentrations 
of the CPCs in surface soil at PSC 2 did not exceed any respective industrial PRGs 
or the respective general worker FDEP STLs. 

4 . 1 . 5 . 2  PSC 41 PRG and STL Comparison The comparison of residential and 
industrial PRGs and STLs to the maximumconcentration of CPCs in soil and filter 
media at: PSC 41 is provided in Appendix D. The maximum detected concentrarions 
of arsenic and chromium exceed their respective residential PRGs and maximum 
detected concentrations of arsenic, chromium, and nickel exceed their respective 
residential STL values. Maximum detected concentrations of arsenic and chromium 
in soil and filter media exceeded their respective industrial PRGs. Maximum 
detected surface soil concentrations of arsenic, chromium, and nickel at PSC 2 
exceed respective general worker FDEP STLs. 

4.1.5.3 PSC 43  PRG and STL Comparison The comparison of residential and 
industrial PRGs and STLs to maximum concentrations of CPCs in surface soil and 
filter media at PSC 43 is provided in Appendix D. The maximum detected 
concentrations of arsenic, chromium, and lead exceed their respective residential 
PRGs and maximum detected concentrations of arsenic, chromium, copper, manganese, 
and nickel exceed their respective residential STL values. The maximum detected 
concentrations of chromium and lead exceed rheir respective industrial PRGs and 
maximum detected surface soil concentrations of chromium and nickel at PSC 2 
exceed respective general worker FDEP STLs. 

4.1.6 Summary. Table 4-2 summarizes the results of the PRG and STL comparisons 
to maximum detected concentrations of OU 2 CPCs. The comparison of maximum 
detected concentrations of CPCs in soil and filter media at PSCs 2, 41.  and 43 
to PRGs is not a quantitative estimate of the risks at each PSC. However, this 
qualitative approach adequately supports the objectives of the Focused RI/FS.  
which is to identify wherher the CPCs in soil may pose an unacceptable risk for 
human health. 

The results support implementation of inrerim remedial actions at PSCs 2, 41, and 
43 as the maximum detected concentrations of some of the CPCs exceed either the 
respective residential or industrial PRGs. Exceedance of the PRG indicates thar 
unacceptable risks for human health may be associated with exposure to the CPC. 

Comparison of maximum detected concentrations of CPCs at PSCs 2, 41, and 43 to 
FDEP STLs was completed for this focused RI/FS. The FDEP STLs presented in 
Appendix D for the residential and industrial pathways are based on combined 
effects of ingestion, inhalation, and dermal contact. STLs were not specifically 
calculated for the exposure pathways present at OU 2 whereas PRGs were calculated 
based on site-specific factors. In certain cases, the FDEP STLs are also lower 



Table 4-2 
Comparison Result Summary for Residential and lndustrial USEPA Preliminary 

Remedial Goals (PRGs)and Florida Soil Target Levels (STLs) 

Focused RI/FS, Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville, Florida 

RI esidential PRG Comparison Result Summarv 

I Exceedances of USEPA PRG 

Arsenic 

Benzo(a) pyrene 

Exceedances of USEPA PRG 

Arsenic 

Chromium 

Exceedance of USEPA PRG 

Arsenic 

Chromium 

Lead 

Exceedances of Florida STL 

Arsenic 

Dieldrin 

Benzo(a) pyrene 

Exceedances of Florida STL 

Arsenic 

Chromium 

Nickel 

Exceedances of Florida STL 

Arsenic 

Chromium 

Copper 

Manganese 

Nickel 

1 Industrial PRG Cornoarison Result Summarv 

I PSC 2 I No exceedances of USEPA PRG I 
- 

PSC 41 Exceedance of USEPA PRG 

No Exceedances of Florida STL 

Exceedances of Florida STL 

Arsenic 

Chromium 

1 PSC 43 Exceedance of USEPA PRG 

I , Chromium I 

Arsenic 

Chromium 

Nickel 

Exceedances of Florida STL 

Chromium 

Nickel 1 Lead 1 
Notes: USEPA = U.S. Environmental Protection Agency. 

PSC = potential source of contamination. 



than the calculated background concentrations used for determining CPCs. 
Therefore, any inrerim remedial action for PSCs 2, 41, and 43 will be based on 
the comparison of CPCs to PRGs. FDEP STLs will be reconsidered during the risk 
assessment completed for the overall RI/FS for OU 2. 

4.2 FOCUSED ECOLOGICAL EVALUATION. The purpose of the Focused Ecological 
Evaluation (FEE) is ro qualitatively describe potential adverse effects to the 
environment associated with exposures to soil contaminants at PSCs 41, 43, and 
2. The following subsections identify potential ecological receptors, potential 
routes of exposure for receptors, contaminants of concern in soil, and the 
ecotoxicity of the contaminants of concern. The potential risks for ecological 
receptors are described qualitatively in Subsection 4.2.4. The evaluation is 
intended only to identify if the media within the sludge drying beds (PSCs 41 and 
43) or the surface soil at the fire-fighting training area (PSC 2) present a 
possible hazard to terrestrial wildlife. A residual Risk Assessment and 
Feasibility Study for OU 2 will be completed at a later date. 

4 . 2 . 1  Potential Ecolo~ical Receptors and Routes of Exposure PSCs 41 and 43 are 
described in Subsections 2.2.2 and 2.2.3, respectively, and are abandoned sludge 
drying beds. PSC 2 is a former fire-fighting training area described in 
Subsection 2.2.1. 

The domestic sludge drying beds (PSC 41) and industrial sludge drying beds (PSC 
43) are concrete-walled square structures with gravel and sand bottoms that are 
surrounded by either concrete pavemenc or mowed grass. These areas offer limited 
habitat for terrestrial wildlife receptors (mammals, birds, or reptiles). The 
material within the drying beds may, however, be directly toxic to soil inverte- 
brates or plants. Soil invertebrates may be exposed to contamination in soils 
via direct contact or ingestion; plants may be exposed by direct contact. Pine 
forests (planted pines) are present to the northeast and south (Figure 1-3) of 
rhe PSCs at a distance of approximately 100 to 250 feet with grassed areas in 
between. A dense scrub-shrub habitat is present to the east of PSC 41 at a 
distance of about 80 feet. These areas may offer habitat for wildlife. Wildlife 
inhabiting these areas may be transient visitors to the sludge drying beds where 
they could be exposed to contamination in soils by direct ingestion, dermal 
contact, or ingestion of contaminated food. Potential receptor species within 
the habitats surrounding the PSCs are listed in Appendix E. 

PSC 2 is a former fire-fighting training area. Presently, the former burn area 
is void of vegetation and the surrounding area to the east and norrh consists of 
planted pine forests. PSCs 41 and 43 are to the southeast. Wildlife from the 
pine plantations may attempt to forage within the burn area and could be exposed 
to contamination by direct contact, direct ingestion, or ingestion of contaminated 
food. Soil dwelling invertebrates may be exposed by direct contact or direct 
ingestion. Terrestrial plants may be exposedby direct contact with soils (Table 
4-3). 

4.2.2 Selection of CPCs The CPCs for the ecological evaluation are selected 
based on comparison ofthe maximum detected concentrations with average background 
concentrations within NAS Jacksonville. The CPCs selected are the same as those 
selected for the human health evaluation for soils 0 to 1 foot b l s  at PSCs 2, 41, 
and 43 (see Appendix D f o r  tables of CPCs). 



Table 4-3 
Potential Exposure Pathways for Ecological Receptors, 

PSCs 2, 41, and 43 

Note: PSC = potential source of contamination. I 

Focused RI/FS, Operable Unit 2 
Naval Air Station Jacksonville 

Dermal Contact 

PSC 2 
PSC 41 
PSC 43 

PSC 2 
Psc 41 
PSC 43 

PSC 2 
Psc 41 
PSC 43 

Ingestion of 
Contaminated Food 

PSC 2 
PSC 41 
PSC 43 

PSC 2 
PSC 41 
PSC 43 

PSC 2 
Psc 41 
PSC 43 

Jacksonville, florida 

Ingestion of 
Soils 

PSC 2 
Psc 41 
PSC 43 

PSC 2 
PSC 41 
PSC 43 

PSC 2 
PSC 41 
PSC 4 3  

PSC 2 
Psc 41 
PSC 43 

Receptor 

Soil Invertebrates 

Plants 

Birds 

Mammals 

Reptiles 

Direct Contact 

PSC 2 
PSC 41 
PSC 43 

PSC 2 
PSC 41 
PSC 43 

PSC 2 
PSC 41 
PSC 43 

PSC 2 
PSC 41 
PSC 43 

PSC 2 
PSC 41 
PSC 43 



4 . 2 ; 3  Ecoroxicitv Evaluatian Several heavy metals including chromium, nickel, 
lead, and zinc were detected at maximum concentrations over 1,000 mg/kg in 
material from the industrial dryingbeds (Table 3-4). Cadmium, copper, and silver 
were measured at maximum concentrations of more than 400 mg/kg. All of these 
heavy metals are potentially toxic to ecological receptors. A brief discussion 
of the potential toxicity of the heavy metal CPCs to terrestrial wildlife is 
provided in Appendix E. There are no listed State or Federal standards for 
concentrations of contaminants in soils that are protective of the environment. 

The organisms most likely to be exposed to soil contamination at PSC 2 are soil 
dwelling invertebrates and plants. Imminent hazard for these organisms is 
assumed to be adverse effects on survival or reproduction. To determine the 
direct toxicity of contaminated soil at PSC 2 to soil invertebrates, toxicity 
testing with the earthworm, Eisenia foetida, was completed. The methods and 
results of the testing completed are described in Appendix E. Toxicity testing 
with earthworms provides a measure of the direct toxicity of the mixture of 
contaminants in soil to a soil dwelling organism. The response of the worms will 
be used to evaluate the necessary extent of soil removal. 

A surface soil sample for the earthworm bioassay was collected from the most 
contaminated area (SB-17; Figure 3-1) baseduponthe onsite screening data. This 
soil sample was diluted with artificial soil at ratios of 1, 3, 10, 30, and 100 
percent of test soil to control soil (by weight). The dilution was intended 20 

provide a gradient of exposure concentrations that could be used to establish a 
dose-response relationship between the response of the earthworms and TPH. The 
results of the test are summarized in Table 4-4. 

Linear interpolation was used to calculate the 7- and 14-day 50 percent lethal 
concentrations (LCSO). The 7-day LC50 of this test soil was 54.8 percent (21,889 
rng/kg TPH) with 95 percent confidence limits of 30 percent and 100 percenr: (11,300 
and 4 2 , 4 0 0  mg/kg TPH) . The 14-day LC50 of the test soils was 5 0 . 5  percent ( 1 9 , 9 9 9  
mg/kg TPH) with 95 percent confidence limits of 30 percent and 100 percent (11,300 
and 42,400 mg/kg TPH). The no-observed-effect concentration (NOEC) based upon 
a lack of mortality was 1 percent (533 mg/kg TPH). At the 1 percent exposure 
concentration, an adverse effect to reproduction was noted as a lack of cocoon 
formarion. This effect was not observed-in.the control. Therefore, a NOEC for 
adverse effects to reproduction could be interpreted to be berween 53 and 533 
mg/kg TPH. 

4.2.4 Ecolo~ical Risk Characterization Ecological risks associated with soil 
contamination are dependent upon the receptor species and exposure pathways. To 
determine quantitative concentrations of contaminants in soil that are protective 
of adverse effects to terrestrial wildlife, it is necessary TO complete 
quantitative risk analyses for the most likely ecological receptors and exposure 
pathways. For PSCs 41 and 43, a quantitative determination of ecological risk 
and acceptable concentrations of CPCs in soil and filter media is unnecessary as 
the volume of material to be removed within the sludge drying beds will be 
determined by the closure requirements under RCRA. A qualitative appraisal of 
the metal content of the material within the drying beds suggests that it presents 
a possible hazard (Appendix E). Thus, the evaluation for ecological risk supports 
the implementation of an interim remedial action at PSCs 41 and 4 3 .  



- - -  

Table 4-4 
Resutts of Soil Toxicity Test at PSC 2 

Source: From Toxikon. 1993, Appendix D. 

Focused RI/FS, Operable Unit 2 
Naval Air Station Jacksonville 

' There were 40 earthworms exposed at each test treatment. The numbers represent the cumulative mortality for all 
replicares. 
One earthworm was observed to be lethargic in the C replicate. 
Earthworms trying to flee soil. 
' Earthworms clumping together. 

Notes: PSC = potential source of contamination. 
TPH = total petroleum hydrocarbon. 
mg/kg = milligrams per kilogram. . . 

Measured TPH 
Concentration 

m / k d  

53 

533 

1,035 

3,700 

1 1,300 

42,400 

Jacksonville, Florida 
1 

Nominal 
Concentration 

(percent) 

control 

1 

3 

10 

30 

100 

Cumulative Number Dead 
(percent mortality)' 

o 
(0) 

0 
(0) 

1 

(2-5) 

0 
(0) 

40 
(0) 

40 
(1 00) 

2~ 

(0) 

0 
(0) 

1 

(2-5) 

3l 
(2.5) 
3.42 

(5) 

40 
(1 00) 



Based on the results of toxicity tescing of surface soil from PSC 2, an interim 
remedial action at PSC 2 is necessary for rhe protection of ecological receptors 
(soil dwelling invertebrates). The testing results indicate that soil at PSC 2 
with a TPH concentration greater than 533 mg/kg is lethal to earrhworms. A 
concentration of TPH in soil at PSC 2 associated with no adverse effects to the 
earthworms is between 53 and 533 mg/kg. A conservative soil action level for an 
interim remedial action for the protection of soil infauna to direct toxic effects 
would be 53 rng/kg TPH. 



5 . 0  IDENTIFICATION OF REMEDIAL ACTION OBJECTIVES (RAOs) 

This chapter presents RAOs for source control at OU 2. The RAOs will provide the 
basis for selecting appropriate remedial technologies and developing remedial 
alternatives for PSCs 2, 41, and 43-within OU 2. 

Section 5.lpresents summaries of location-, chemical-, and action-specific ARARs 
that were considered prior to defining the RAOs. Section 5.2 presents RAO con- 
siderations for source control at PSCs 2, 41, and 4 3 .  Section 5.3 presents the 
volumes of contaminated media of concern at each PSC. 

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 
action 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 determine the appropriate excent of 
site cleanup, identify sensitive land areas or landuses, develop remedial action 
alternatives, and direct site remediation. ARARs for PSCs 2, 41, and 43  are 
identified in this section. Potential ARARs in each category (i.e., location, 
chemical, and action specific) are described in detail in the handbook of ARARs 

@ for Navy sites within the State of Florida (ABB-ES, 1993). 

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 facili~y siting laws that 
specifically address a hazardous subs~ance, pollutant, contaminanr, remedial 
action, or other circumstance found at a CERCLA sire. Only chose State 
standards that are: (I) 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 "applicable" to a 
hazardous substance, pollutant, contaminant, remedial action, location, or 
orher circumstance at a CERCLA site, address problems or situations 
sufficiently similar ro those encountered ac 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 chan Federal 
requirements may be relevant and appropriate. 

Other requirements to be considered are Federal and State nonpromulgated 
advisories or guidance that are not legally binding and do not have the 
status of potential AMRs. 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 
for protection of human health and the environment. 

Under the description of ARARs set f o r ~ h  in the NCP and SARA, State and Federal 
ARARs are categorized as location-specific, chemical-specific, and action- 
specific, and are discussed in the following paragraphs. 

5.1.2 Location-Specific ARARs Location-specific ARARs govern natural site 
features ( e . g . ,  wetlands, floodplains, wilderness areas, and endangered species) 
andmanmade features (e.g., places of historical or archeological significance). 
These ARARs place restrictions on concentrations of hazardous substances or the 
activities that can be conducted based solely on the site's particular 
characteristics or location. 

Based on a review of OU 2 site features, the site features regulated by location- 
specific ARARs are floodplains and sensitive ecosystems. Table 5-1 presents the 
location-specific ARARs for OU 2. 

5.1.3 Chemical-Specific ARARs Chemical-specific requirements are usually 
health- or risk-based standards that limit the concentration of a chemical found 
in or discharged ro the environment. They govern the extent of site remediation 
by providing either actual cleanup levels or the basis for calculating such 
levels. Table 5-2 presents the chemical-specific ARARs for OU 2. 

5.1.4 Action-SpecificARARs Action-specificARARsaretechnology- oractivity- 
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. 

Certain action-specific ARARs include permit requirements; however, under CERCLA 
Section 1 2 1 ( e ) ,  permits are not required for remedial actions conducted entirely 
onsite at CERCLEl sites. This permit exemption applies to all administrative 
requirements, including approval of or..consultation with adminisrrative bodies, 
documentation, recordkeeping, and enforcement. However, the substantive 
requirements of these AWlRs must be attained. 

Table 5-3 summarizes potential action-specific ARARs for PSCs 2, 41, and 4 3 .  Each 
alternative identified for the PSCs will be analyzed in Chapter 7 . 0  to evaluate 
compliance with action-specific ARARs. 

5.2 REMEDIAL ACTION OBJECTIVES (RAOs). This section identifies and discusses 
rhe RAOs for source control and closure at OU 2. RAOs are media-specific goals 
established to protect human health and the environment. Response objectives are 
identified to protect: human health and the environrnenr, and are based on the CPCs, 
exposure route(s), and receptor(s). ARARs that establish cleanup standards are 
also used to develop response objectives. Following the development of RAOs, 
volumes of contaminated media are presented. 



Table 5-1 
Synopsis of Federal and State Location-Specific ARARs lor OU 2 

Focused RI/FS, Operable Unit 2 
Naval Ajr Station Jacksonville 

Jacksonville. Florida 

Endangered Species Act 150 
CFR, Pad 4021 

- 

Federal or Stale Standards 
and Requirements 

floodplain Management 
Executive Order No. 1 1968 140 
CFR, Pari 63 

RCPA, General Facility Stan. 
dards 140 CFR, Subpart 8,  
264,10-264,18) 

- 

Requirements Synopsis 

Nalional Environmental Policy 
A d  [NEPA) 140 CFR, Pari 6j 

Conslderatlon In the Remedial Response Process 

This act requires action to avoid jeopardizlng the continued 
existence of iisied endangered or threatened specles or 
modilication of their habitat. 

Requires Federal agencies lo evaluate the potential effects 
of adverse impacts lo floodplains associated wilh direct and 
indirect development of a floodplain. 

Section 264.18 establishes that a facility located In a 300- 
year floodplain must be,designed, constructed, and main- 
tained to prevent washdut of any hazardous wastes by a 
100-year flood. 

Requires an Envlronmenlal lmpact Statement or a 
"functional equivalent" lor Federal actions that may impact 
the human environment. Also requires that Federal agen- 
cies minimlze lhe degradation, loss, or destruction of wet- 
lands, and preserve and enhance natural and beneficial 
values o l  wetlands and floodptalns under Ejtecutlve Orders 

lnvesligalion and/or remediatlon that may lmpact a rare specles or habllat 
(e.g., gopher lorlolse), requires notillcalion to the agency and mlnimlzation 
of the adverse effects l o  such endangered species due to remedial 
activities. 

Alternatives that involve modiflcatlon or construction within a floodplain 
may not be selected unless a delermlnatlon Is made that no practicable 
alternative exists. A no practicable alternative exlsts, potential harm must 
be mfnlrnized and action taken to restore and preserve the natural and 
beneficial values of the floodplain. 

May be relevant and approptiale if  a lreatmsnt facility is establlshed onsite 
for rsmedlallon of wastes from Ihe domestic and lndustrlal sludge drying 
beds. 

Durlng the leasibllily study process, identiticetion and evaluation of alter- 
natives Involving excavatlon, transport, or backfilling, in or adjacent to a 
floodplaln should address the alternative's lmpact on the floodplaln as il 
relates lo  NEPA, According to the Federal Emergency Management 
Agency, floodplains are present at Operable Unlt 2 at Naval Alr Slallon 
Jacksonville. 

11990 and 11988. 

Notes: A M R s  = applicable or relevant and appropriate requirements. 
CFR = Code of Federal Regulations. 
RCRA = Resource Consewatlon and Recovery Act. 



Table 5-2 
Synopsis of Potential Federal and State Chemical-Specilic ARARs 

Focused RI/FS, Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville, Florida 

Federal or State Standards and 
Requirements Requirements Synopsis Consideralion in Ihe Remedial Response Process 

Occupational Safety and Heallh Establishespermissibteexposurelimitsfotworkplace Standards are applicable for worker exposure to OSHA hazardous 
Act (OSHA), Occupalional Health exposure to a specific listing of chemicals. chemicals during remedial activities. 
and Safety Regulations 129 CFR, 
Part 1910, Subpart Z ]  

Resource Conservation and Re- Defines those solid wastes subject to regulation as These requirements define RCRA-regulated wastes, thereby delineating 
covery Act (RCRA). Identification hazardous wasles under 40 CFR Parts 262-265. acceptable managernenl approaches for llsted and characierlstlcally 
and Listing of Hazardous Waste hazardous wastes that should be incorporated into the remedial 
140 CFR, Pail 261) response for the domestlc and Industrial sludge drying beds. 

Notes: ARARs = applicable or relevant and appropriale requirements 
CFR = Code ol Federal Regulations. 



Table 5-3 
Synopsis of Potentia I Federal and State Action-Specific ARARs 

Focused Ri/FS, Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville, Florida 

Federal or Stale Standards and 
Requirements Requirements Synopsis Consideration In the Remedlal Response Process 

CAA, National Ambient Air 
Quality Standards (NAAQS) 
[40 CFR, Parl 50) 

CAA, New Source Performance 
Standatds (NSPS) (40 CFR, 
Part 601 

RCRA, Standards for Owners 
and Operators of Hazardous 
Waste Treatment, Storage, and 
Disposal (TSD) Facilities [40 
CFR, Part 2641 

RCR4, Use end Management 
of Containers 140 CFR, Parl 
264, Subpart I] 

RCW, lnclnerators 140 CFA, 
Subpart 0, 264.340264.5993 

Establishes primary (heailh-based) and secondary (welfare-based) 
standards for air quality for carbon mononide, lead, nitrogen dioxlde, 
particulate matter, ozone, and sulfur oxides. 

This regulation eslablilhes new source performance standards 
(NSPS) lor specified sources, including incinerators. Thls rule 
establishes a particulate emission standard of 0.00 grains per dry 
standard cubic foot corrected to 12 percent carbon dioxide for 
sources. 

This rule establishes minimum natlonal standards that define the 
acceptable management of hazardous wastes for owners and 
operators of facilities that treat, store, or dispose of hazardous 
wastes. 

Sets standards for the storage of containers of hazardous waste. 

This regulation specifies the performance standards, operating 
requirements and monitoring, inspection, and closure guidelines for 

Site remedial activilies must comply with NAAQS. The most relevant 
pollutant standard is for particulate matter less than 10 microns In 
size (PM,,) as defined in 40 CFR, Sectlon 50.6. The PM,, standard Is 
based on the detrimental effects of parllculate matter to the lungs of 
humans. The PM,, standard far a 24-hout period is 150 micrograms 
per cublc meter of air, not to be exceeded mom than once 
a year, Remedial construction activltles such as excavation will need 
to include controls to ensure compliance with the PM,, standard. 
The attainment and maintenance of prlmary and secondary NAAQS 
are required to protect human health and welfare (wildlife, cllmate, 
recreation, transportation, and economic values). These standards 
are applicable durlng remedial activltles, such as sail excavation, that 
may result In exposure to hazardous chemicals through dust and 
vapors. 

Because NSPS are source-speclflc requlremenls, they are not 
generally considered applicable to CERCLA cleanup actlons. 
However, an NSPS may be applicable for an Inclnerator; or may be 
a relevant and appropriate requirement If the poHutant emltled and 
the technology employed during the cleanup actton are sufflclently 
similar to the pollutant and source category regulated. 

Remedial elternatlves for PSC 43 that involve the management of 
RCRA wastes at an offsite treatment, slorage, or disposal unit would 
need to meet the substantive requirements of this rule. 

This rule would be an AFW for remedial alternetlves foi PSCs 41 
and 43 that involve the storage of containers of RCRA hazardous 
waste onsite. The staging of study-generated RCRA wastes should 
meet the Intent of this regulation. These requirements are relevant 
and approprlate for containerized wasles at CERCLA sites. 

These requirements are applicable for remedia7 actions Involving the 
offsite incineration of RCW-regulated wastes. 

any incinerator that manages hazardous waste. 

See noles at end of table. 
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Table 5-3 (Continued) 
Synopsis of Potential Federal and State Action-Specific ARARs 

Focused RI/FS, Operable Unit 2 
Naval Ajr Station Jacksonville 

Jacksonville, Florida 

Federal or Slale Slandards and 
Requirements Requirements Synopsis Consideration In the Remedlal Response Process 

Occupatlonat Safety and Health 
Act (OSHA), General Induslry 
Standards (29 CFR, Part 19101 

OSHA, Recordkeeping, Report- 
ing, and Related Regulations 
129 CFR, Part t 9O4j 

OSHA, Health and Safely Stan- 
dards (29 CFR, Part 19263 

RCW, General Facility Stan- 
dards 140 CFR, Subpart 8, 
264.10-264.181 

RCR4, Preparedness and Pre- 
vention 140 CFR, Part 264, 
Subpart CJ 

Chapter 17-4, FAC, Florida 
Rules on Permits, May 1991 

Chapter 17-735, FAG, 
Florida Rules on Hazardous 
Waste Warning Signs, July 
1991 

Chapter 17-730, FAG, Rorida 
Hazardous Waste Rules, August 
1990 

This act requires eslablishment of programs to assure worker health 
and safety at hazardous waste sites, including employee training 
requirements. 

Provides recordkeeping and reporting requiremants applicable to 
remedial activities. 

Specifies the type of safety training, equipment, and procedures l o  
be used during site investigation and remediation. 

Sets the general facility requirements including general wade 
analyses, security measures, inspections, and training requttements. 

This regulation outlines:requirements for safety equipment and splll 
control for hazardous waste facilities. Facilities must be deslgned, 
maintained, constructed, and operated to minimize the posslbility of 
an unplanned release that could threaten human health or the 
environment. 

Establishes procedures tor obtaining perrnlts for sources of pollut)on. 

Requires warning signs at National Priority List and FDEP (formerly 
FDER) identified hazardous waste sites to inform the publlc of R e  
presence of potentially harmful mndilions. 

Adopts by reference appropriate secttons of 40 CF8 and estab- 
lished minor additions to these regulations concerning the genera- 
tion, storage, treatment, transportation, and disposal of hazardous 
waste. 

Establishes a cleanup process to be followed at a!( petroleum 
contaminated sites 

Under 40 CFR, Part 300.38, requirements apply l o  dl response 
activities under the NCP. During remedial action at the slle, these 
regulalions must be maintained. 

These requirements apply to all slte contractors and subcontraclors 
and must be followed durlng all site work. During remedial act[on 
at the sile, these regulatlons must be maintained. 

All phases of the remedial response project should be executed In 
compliance with this regulation. During remedial actlon at the site, 
these regulations must be maintained. 

Because the remedial actlon planned for OU 2 involves the 
management of RCR4 wastes at an offsite TSD facility, these 
requirements are appllcable. 

Safety and comrnunkatlon equipment should be Incorporated Into 
all aspects of the rsrnedlai process and local authorities should be 
farnillarized with site operations. 

The substantive permitting requlrements of this rute must be met 
during the remedial action at OU 2. 

Because Naval Atr Station Jacksonville Is cutrenlly listed on the NPL. 
this requirement Is applicable. 

The substantlve permitting requirements lor hazardous waste must 
be met where applicable for CERCLA ternedlal actions. Actlons at 
RCRA permitted units (PSCs 41 and 43) are subject to substantlve 
requlrements. 

Chapter 17-770, FAC, Florida 
Petroleum Contaminated Site 
Cleanup Criteria, February 1990 

See notes at end of table. 

Relevant and appropriate requirement for petroleum contaminated 
sites (PSC 2). 



Table 5-3 (Continued) 
Synopsis of Potential Federal and Sbte Action-Specific ARARs 

Focused RI/FS, Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville, Florida 

Federal or Slate Standards and 
Requirements Requirements Synopsls Conslderation In the Remedial Response Process 

Chapter 17-775, FAC, Florida Eslablishes criterla lor !he thermal treatment of petroleum- or petro- Relevant and appropriate requirement lor remediation of petroleum 
Soll Thermal Treatment leum-product-contaminated soil. The r u b  further outlines proce- conlamhated sites (PSC 2). 

dures for excavaling, receiving, handling, and stockpiling contamin- 
aled soil prior to thermal treatmenl In bolh stationary and moblte 
facilities. 

RCRA, SoAd Waste Land This rule sets forth requirements for disposal of waste within a solid This rule slipulates that no free Ilqulds, no hazardous wastes, and 
Dlsposal Requirements 140 waste landfill. H sets Iorlh consttuclion and monitoring re- no reactive wastes may be deposited within a Subtitle D landfill. 
CFR. Part 2581 ouiremenls 01 Subtitle D landfills. 

-- - - - 

Notes: ARARs = applicable or relevant and appropriate requirements. 
CAA = Clean Air Act. 
CFR = Code o l  Federal Regulatlons. 
CERClA = Comprehensive Environmental Response, Compensalion, and Uabilily Act. 
R C W  = Resource Conservation and Recovery Act: 
PSC = potential source of contamination. 
FAG = Florida Administrative Code. 
USEPA = U.S. Environmental Protection Agency. 
NCP = National Oil and Hazardous Substances Conlingency Plan. 
FOEP = florida Department of Environmental Protection. 
FDER = Florida Deparlment of Environmental Regulation. 



~lthough this report does not address possible groundwater contamination at OU 
2, the RAOs identified for source control are anticipared to be consistent with 
future groundwater remedies to mitigate releases ofhazardous substances from site 
soil to groundwater. Upon completion of the RI at OU 2, the need for remedial 
action to address groundwater contamination will be evaluated. This Focused FS 
report addresses source control actions only. 

As discussed in Chapter 4.0, PSCs 41 and 43 were grouped together for this study 
because of their physical proximity and their similar construction, past 
operation, and CPCs . 
The RAOs for source control at PSC 2, the former fire-fighting training area, are 
discussed in Subsection 5.2.1. RAOs for PSCs 41 and 43, the domestic and 
industrial sludge drying beds, respectively, are discussed in Subsection 5 .2 .2 .  

5.2.1 RAOs f o r  PSC 2 Data gathered during the Focused RI indicate that there 
is U A P L  and associated petroleum-hydrocarbon contamination in the soil at PSC 
2 due to past fire-fighting training activities. As indicated in Section 4.2, 
petroleum-hydrocarbon contamination is posing a risk to ecological receptors. 
Also, soil and LNAPL contamination are acting as sources of groundwater 
contamination at the site. Therefore, the following remedial action objectives 
are proposed for PSC 2 site soil: 

remove free-phase LNAPL from the subsurface soil at PSC 2 to the extent 
practicable inaccordancewith Chaprer17-770.300, Florida Administrative 
Code (FAC); and 

reduce petroleum contamination in the vadose zone soils (approximately 
0 ro  5 feet bls) at PSC 2 in accordance with Chapters 17-770 and 17-775, 
FAC, to: (1) reduce a source of contamination to groundwater, and (2) 
seduce current and future exposure to soil contaminants by humans and 
ecological receptors. 

These objectives would be accomplished at PSC 2 by incorporating remedial 
technologies involving removal, treatment, and/or disposal of con~aminated media 
a r  PSC 2. The estimated volumes of concaminated soil and LNAPL to be addressed 
during remedial action at PSC 2 are presented in Subsections 5.3.1 and 5 . 3 . 2 .  

5 . 2 . 2  RAOs for PSCs 41 and 43 Data gathered during the Focused RI field 
investigation indicate that elevated levels of inorganic CPCs are present in the 
soil and filter media at both the domestic and industrial sludge drying beds. 
The following remedial action objective is proposed for soil and filter media at 
PSCs 41 and 43: 

complete closure under RCRA to: (1) reduce source contaminants to 
groundwater, and (2) reduce current and future exposure to human and 
wildlife ecological receptors. 

This objective would be accomplished at PSCs 41 and 43 by incorporating remedial 
technologies involving removal, treatment, and/or disposal of contaminated media. 
The estimated volumes of contaminated soil, filter media, and debris to be 
addressed during remedial actions at PSCs 41 and 43 are presented in Subsections 
5.3.3 and 5.3.4. 



5 .3 -  IDENTIFICATION OF VOLUME OF MEDIA OF CONCERN. The volume and types of 
contarninatedmedia at OU 2 guide alternative development, screening, and analysis. a Defining quantities of contaminated media requires consideration of site - rpecif ic 
conditions, soil action levels set forth by ARARs and the risk evaluation, and 
engineering judgment . 
The volumes of contaminated media at PSC 2 are presented in Subsections 5.3.1 and 
5.3.2; volumes estimated for PSCs 41 and 43 are presented in Subsections 5 . 3 . 3  
and 5 . 3 . 4 .  

5.3.1 Contaminated Soil at PSC 2 The estimated volume of contaminated soil at 
PSC 2 was based on cleanup levels of TPH concentrations greater than SO mg/kg in 
accordance with Chapter 17-775, FAG. Figures 3-5 and 3-6 present a depiction of 
TPH contamination at 50 mg/kg and greater at PSC 2, Based on this depiction, a 
volume of approximately 92,000 cubic feet ( 3 , 4 0 0  cubic yards [yd3]) of TPH 
contaminated soil was estimated for OU 2 .  

5.3.2 L i ~ h t  Nonaqueous-Phase Liquid (LNAPL) at PSC 2 As previously discussed 
in Chapter 3.0, LNAPL was observed in two temporary observation wells installed 
during the Focused RI. TPZ-5, which is located at the approximate center of the 
fire-fighting training pit, contained 1.09 feet of free-phase LNAPL. TPZ-4, 
located on che eastern edge of the pit, contained 0.07 foot of LNAPL. No baildown 
tests were completed to measure the encountered thickness of LNAPL in the strata 
at PSC 2 ; however, based on a literature review, the LNAPL thickness was estimated 
to be one-fourth of the thickness measured at TPZ-5 (See Appendix F, page F-3, 
for references.). 

An area of the most highly contaminated roil (20 ,000  mg/kg TPH and above af 
multiple depths) was approximated based on field observations. The volume of 
potentially recoverable LNAPL was then calculated to be 1,600 gallons based on 
the estimated area, estimated thickness, and soil porosity values. Calculations 
to support this estimate are provided in Appendix F. 

5.3.3 Contaminated Filter Media at PSCs 41 and 4 3  Filter media present at the 
sludge drying beds include native soil (at the domes tic sludge drying beds only) , 
filter sand, medium-sized gravel (nominal.diameter of 0.75 inch), and coarse 
gravel (nominal diame~er of 1.5 inches). The volume of each medium was estimated 
based on the lengths and widths of the drying beds and on record drawings of cross 
sections of the beds that show the as-built thicknesses of each medium. It is 
estimated that 1 , 6 2 0  yd3 of native soil, 320 yd3 of filter sand, 130 yd3 of medium- 
sized gravel, and 380  yd3 of coarse gravel are contaminated. Calculations to 
supporc these estimates are provided in Appendix F. 

5 . 3 . 4  Contaminared Debris at PSCs 41 and 43 Debris present at the sludge drying 
beds includes concrete and cinder block. Much of the debris present is above 
grade and assumed to be nonhazardous. However, the concrete footings of the walls 
surrounding the domestic and industrial sludge drying beds would require 
management as hazardous wastes due to contact with the sludge from the industrial 
process. It is estimated that 114 tons of debris would require management as 
hazardous waste and that 274 tons would require management as solid waste. Volume 
and weight estimates were based on dimensions shown on record drawings. 
Calculations to support this volume are provided in Appendix F. 

0 



6.0 DEVELOPMENT OF REMEDIAL ALTERNATIVES 

The purpose of this chapter is to identify and screen appropriate source control 
technologies (Section 6.1) for assembly into remedial alternatives that address 
contamination at PSCs 2, 41, and 43 (Section 6.2). 

The development of remedial alternatives for CERCLA sites consists of identifying 
applicable technologies and developingthose technologies into alternatives. SARA 
emphasizes the use of treatment technologies that reduce toxicity, mobility, or 
volume as a principal element rather than alternatives that prevent exposure. 
The NCP requires a range of alternatrives be presented to the maximum practicable 
extent. This range includes alternatives from the following categories: 

removal, 
treatment, and 
disposal. 

These technologies are consistent with source control 

6.1 IDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLOGIES. Source control 
technologies for PSCs 2, 41, and 43 were identified based on a review of current 
literature, vendor information, and experience indevelopingremedial alternatives 
for similar sites with similar contaminants. Technologies were also identified 
based on site- and waste-specific characteristics. * Once technologies are identified and developed, the screening process reduces the 
number of potentially applicable technologies by evaluating the advantages and 
disadvantages of each with respect to cost, effectiveness, and implementability. 

As previously discussed, the purpose of this Focused FS is to address petroleum- 
contaminated soil at PSC 2 under Chapters 17-770 and 17-775, FAC, and contaminated 
filter media within the sludge drying beds at PSCs 41 and 43 for compliance with 
closure requirements. The need for addressing other contaminated media that may 
be present at OU 2 (i-e. , additional contaminated soil at PSCs 41 and 43 and 
groundwater at the site) will be evaluated in the overall FS for OU 2. Because 
this report is focused in nature, remedial actions and technologies consistent 
with removal, treatment, and disposal of soil, debris, and filter media were 
emphasized in the screening process. Technologies deemed ineffective or 
inconsistent with the Focused FS approach were eliminated from further 
consideration. 

Tables 6-1 and 6-2 present the technology identification and screening for PSC 
2 and PSCs 41 and 43, respectively. The technologies remaining after screening 
are assembled into remedial alternatives in Secrion 6 . 2 .  

6.2 IDENTIFICATION AND DEVELOPMENT OF REMEDIAL ALTERNATIVES. Remedial 
technologies that passed the technology screening phase were assembled into 
alternatives that meet the RAOs discussed in Section 5.2. A limited number of 
alternatives were developed for this Focused FS because of the focused nature of 
the study. 



- - - -  

Table &I 
Identification and Screening of Remedial Action Technologies for PSC 2 

Focused RI/FS, Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville, Florida 

Technology Description of Technology Advanlages Disadvantages Status 

Sot! Vapor Ex- A vacuum is applied to wells or French - 
ttaction drains at the site to extract vapor con- 

taining VOCs from the void space in 
t h e e  soil, The vapor Is recovered . 
at the land surface and either treated 
or released lo the almosphere. 

A nutrient source is combined with the 
in soil to suppofl the growth of 
microorganisms that can degrade or- 
ganic contaminants. 

Technology would be easy to con- . 
sttuct due to flat terrain at PSC 2. 

Shallow waler table and sandy soil 
present at PSC 2 are amenable to 
this type ol treatment. 

Spaclous, flat terrain is available for - 
implementation of this technology. 

Sandy soil present at PSC 2 Is 
amenable to this type of treatment. . 
Technology is effective for destruc- 
tion of light-molecular weight com- 
pounds present at PSC 2. 

Technology eliminates removal, 
transportation, and disposal costs 
for soil. 

LNAPL would not be addressed by this 
technology. 

Concentrations of contaminants may be 
too high for thls treatment technology. 

Not a reliable technology for remedlalion 
of hlgh molecular weight sernivo!atile 
compounds present at PSG 2. 

Vacuum extradion points may Interfere 
with future investigations and remedial 
aclions st PSC 2. 

lnstallatlon and O&M costs may be ex- 
cessive. 

Contaminant concenttations may ba 
high enough to be toxic lo mictoorgan- 
isms. 

Technology Is not as effective for 
remediation of hlgh molecular weight 
compounds that are present at PSC 2. 

Several years may be requlred for com- 
plete trealmen! of contaminated soil. 

Bioventlng points may inledere with 
future invesllgations and remedial ac- 
tions at PSC 2. 

Elimlnated. LNAPL 
and sernivolalile 
compound contam- 
Inallon would not 
be adequately 
addressed. 

Elimlnated. Effec- 
tiveness of technol- 
ogy for remediatlon 
of high molecular 
weight compounds 
Is questionable and 
remedial tlrneframe 
is too long. 

O&M costs would be high due to long 
treatment theframe. 

See notes at end of table. 



Table 6-1 (Continued) 
Idenlificath and Screening of Remedial Action Technologies for PSC 2 

Focused Ri/FS, Operable Unit 2 
Naval Air Stalion Jacksonville 

Jacksonville, Florida 

Technology Description ol Technology Advantages Dlsadvan t ages Status 

Excavation and 
Ex dtu Treatment 

Low Tempera- Soil is encavated and treated in a low- . 
ture Thermal temperature ihermal trealmenl unit 
Treatment that volatilizes organic contaminants 

and destroys them in a secondary 
combustion chamber or condenses 
them Inlo a liquid stream. 

lnclneratlon Soil is excavated and trealed in a di- . 
recl-fired incinerator unit. Incineration 
temperature Is high enough to destroy 
organic contaminants In soil. An ash . 
byproduct Is produced. 

Treatment can be performed onslte 
or offsite. 

Thermal treatment Is a proven tech- 
nology tor removal of VOCs from 
soil. 

Space is availabte for laydown of 
moblls treatment equipment onslte. 

Sandy soil present at PSC 2 is arne- . 
nable to this type of treatment, 

Treated soil may be redeposited 
onslte, ellrninatlng transportallon 
end disposal costs. 

Treatment can be performed onslte 
or offslte. 

Inclneratlon is a proven technology . 
lot removal of organic 
conlamlnanls from soll. 

Space is available lor laydown of 
mobile treatment sqdpment onslte. 

Sandy soil present at PSC 2 Is arne- . 
neble to Ihls type of treatment. 

Technology is not as effective for 
removal of SVOCs from soll. 

Capital and O&M costs may be 
high. 

Volume of sol1 lo be treated may 
not be hlgh enough to make onsile 
treatment cost effective, 

Substantive requhments of RCRA 
permits for onslte treatment would 
need to be met. 

If sol1 Is treated offslts, transporta- 
tlon and treatment costs are hlgh. 

H soil Is treated onsb, capital end 
O&M costs are hlgh. 

Subst antlve requirements of RCR4 
permlts for onslte treatment would 
need to be met. 

Technology Is poorly percelved by 
the public. 

Retained. Both onslte 
and offslte thermal 
treatment opllons wlll 
be evaluated. 

EHmlnaled. Cosls sre 
excessive and lech- 
nology Is not well 
percelved by  the 
publlc. 

Ash byproduct would require appro. 
priate management. 

See notes at end of table. 
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Table 6-2 
Identification and Screening of Remedial Action Technologies lor PSCs 41 and 43 

Focused RI/FS, Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville, Florida 

Technology Description ol Technology Advantages Disadvantages Screenlng Status 

Containment 

Soil Caver A layer o l  unconlarninated native soil . 
is placed over the contaminated filter 
media within the sludge drying beds 
to minimize direct contact and inges- - 
tion hazards associated with contarni- 
nated filter media. 

A low permeability cover (e.g., clay 
and soll, asphalt, or clay and synthetic 
membrane covered with soil) is con- 
siructed over the sludge drying beds 
to provide a barrier to water infiltration . 
and to prevenl direct contact expo- 
sure. 

In silu soil Is injected with a setling 
agent (e.g., cement, Ily ash, and lime) 
to produce a hardened, solidified 
mass In which filter medla contarni- 
nants become entrapped. 

Would reduce potential enposure 
l o  filter media contaminants. 

Capilal costs are relatively low. 

Vegetative cover would reduce 
water infiltration, which Is a mecha- 
nism to transport filter media con- 
taminants into groundwater at 
PSCs 41 and 43. 

Would eliminate direct contact 
exposure to filter media contaml- 
nanls. 

Water lnlillratlon would b e  
reduced, whlch is a rnechanlsm for 
transport of filler media contami- 
nants into groundwater. 

Stablllzation is a reliable technolo- 
gy for remediation of inorgantc 
conlamination wllhln fllter medla. 

In treatment ellminates offslte 
transporlalion and dlsposal costs 
for contaminated filter medla. 

Closure requirements may not be 
met. 

Thickness of cover may not be 
sufficient to  minlmlze risks to  eco- 
logical receptors posed by  filter 
media contaminants. 

Construction of cap limlls fulurs 
land use for PSCs 41 and 43. 

An RCRA cap would be diHlcult 
snd  expenslue to conslruct in  thls 
area. 

Shallow water lable and subsurface 
debrla within filter media may 
cause inlerference wllh or revers- 
lblllty of treatment. 

Surface debrls would stfIl requlre 
removal to lay out the slte for im- 
ptementation of the alternative. 

Effective diameter of filter media 
particles varies, whlch may lnler- 
fere w i l h m  treatment. 

Elimlnated. Not wn- 
slstent wlth closure 
requirements, would 
not accomplish a 
source removal, and 
ecotoglcal risks may 
not b e  adequately 
addressed by this 
technology. 

Elirnlnated. Future 
land use is restricted 
by this containment 
technology and not 
economlcaliy feaslble 
lo  Implement. 

Eliminated. Effeclivs- 
ness of technology 
wllh respect to enlsl- 
ing s i b  condltlons is 
questionable. 

See notes at end of lable. 



Table 6-2 (Continued) 
Identilication and Screening of Remedial Action Technologies for PSCs 41 and 43 

Focused RiJFS, Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville, Florida 

Technology Descriplion of Technology Advantages Dlsadvan tages Screening Status 

Excavation and & 
& Treatment 

Stabilization Soil is excavated and mixed with a 
setting agent (e.g., cement, fly ash, 
and time) to produce a slabilized prod- 
uct in which Wer media contaminants 
become entrapped. 

Vitrification hcavated soil is melted at high lem- 
peratures using a plasma arc torch; 
the end product after cooling Is a vitri- 
fied mass in which Inorganic contami- 
nants are entrapped. Combustion 
products and particulates ere collected 
for offgas trealment. 

StabHization is a proven Iechnolo- . 
gy for remedlation of inorganic 
contaminants. 

Stabilized product wodd be sult- 
able backfill material, eliminating . 
offsi!e transportation and dlsposal 
costs for treated filter media. 

Space is available onslte for 
raydown of stabilhetlon equipment. - 

Inorganic contamhants present at 
PSCs 4 1  and 43 would be 
adequately addressed by thls tech- 
nology. 

Volume of conteminated media Is 
increased by 20 to 30 percent be- 
cause of the additlon of setting 
agents, 

Use of this technology may require 
separation of subsurface debris 
from finer filter media, which could 
be labor intensive. 

Relatively small size of site may 
not make this technology cost 
effective for onslte treatment. 

Capltal costs are high and power 
requirements are large. 

Technology may not be cost 
effectlvs because of the relatively 
small volume of flller media tequlr- 
ing treatment. 

Relalned for further 
analysis. Technology 
may be lrnplernenled 
onsite or offslle. 

Eliminated. Costs are 
excessive. 

See notes at end ol table. 



Table 6-2 (Continued) 
Identification and Screening of Remedial Action Technologies tor PSCs 41 and 43 

Focused RI/FS, Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville, Ftorlda 

Technology Description of Technology Advantages Disadvantages Screening Status 

Sol1 Washing 

Abrasivb Blast- 
l ng  of Contaml- 
nated Debris 

hcavated soil Is screened and corn- 
bined with water and/or chemicals 
(e.g, surfactants, solvents, acids, bas- 
es, and chelants) to produce a slurry. 
The slurry is fed l o  a rnultl-stage wash- 
ing  circuit that enhances physical and 
chemical separation o l  contaminants 
from the filter media matrix. Treated 
filter media and a concentrated liquid 
efllusnt are produced following the 
washing process. 

Contaminated debris would be exca- - 
vated and treated via abrasive blasting 
with clean sand. 

Treatment process can be 
designed specificslly for filler me- 
dia contaminants present at PSCs 
41 and 43. 

Space is available for laydown of 
equipment onsite. 

Technology would reduce toniclty 
of debris. 

Abraslve blasting would treat both 
porous and nonporous debris to . 
performance standards. 

Abrasive btasting equipment Is  
generally available. 

Capital and O&M costs would be 
hlgh. 

Technology may not be cost effec- 
tive due to relatively small volume 
of contaminated filter media to b e  
treated. 

Treatment process design and 
jmplementation would be comp le~ .  

Would require treatablllty study to 
demonstrate the efficacy of treat- 
ment. 

Treated Illter medla may requlrs 
deweterlng, which Is  time eonsum- 
Inn and costly. 

Aqueous or concentrated liquld 
waste stceams would requlre ap. 
proprlate management. 

Abrasive blasllng would generate 
contaminated solid residuals re- 
quirlng appropriate management, 

Dependlng on the quantity of de- 
brls to  be treated, it may be more 
cost effectlva In manage debrls 
under RCRA Subtitle C without 
treatment. 

Treatment requires separation of 
debris from finer filler media, which 
could be labor Intensive. 

Elimlnatsd. Costs are 
e~cesslvs and cost 
effectiveness Is ques- 
tlonabla. 

Eliminated. Prsllrnl- 
nary cost calculations 
show that H Is more 
cost effective l o  man- 
age debrls under 
RCRA Subtitle C raih- 
er than to treat It to 
performance stan- 
dards via this technol- 
ogy and subsequenlly 
manage under RCRA 
Sublille 0. 

See notes at end of table. 
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~ a s e d  on the applicable technologies identified in the preceding section, two 
remedial alternatives were developed for PSC 2 (Table 6-3) and three were 
developed for PSCs 41 and 43 (Table 6-4). As previously discussed, a no-action 
alternative was not developed because it is inconsistent with the goals of source 
control and closure of this Focused FS report. The developed alternatives for 
PSC 2 and PSCs 41 and 43 are described on Tables 6-5 and 6-6, respectively. All 
developed alternatives were carried over into the detailedanalysis (Chapter 7 . 0 ) .  

Table &3 
Identification of Remedial Alternatives for PSC 2 

Focused RI/FS, Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville. Florida 

Passive Onsite Thermal Offsite Onsite Mfsite m i t e  
LNAPL Treatment of Thermal Treatment Redeposition Disposal Disposal 

Alternative Recovery Excavation Sail of Soil of Soil of LNAPL of Soil 

1 X X X X X 

Notes: PSC = potential source of contamination. 
RI/FS = Remedial Investigation and Feasibility Study. 
LNAPL = light nonaqueous-phase liquid. 

Table 6-4 
ldentification of Remedial Alternatives for PSCs 41 and 43 

Focused RI/FS. Operable Unit 2 
Naval Air Statjon Jacksonville 

Jacksonville, Florida 

Onsite Mfsite Offsite 
Stabilization of Stabilization of Onsite Disposal of 

Filter Media Filter Media Redeposition Offsite Hazardous and 
and Hazardous and Hazardous of Treated Disposal of Nonhazardous 

fiternatwe Excavation Debris Debrts Media Filter Media Debris 

Notes: PSC = potential source of mntamination. 
RI/FS = Remedial lnvestigation and Feasibility Study. 



Table &5 
Development of Remedial Alternatives for PSC 2 

Alternative 

~ l t m ~ t i v s  I : Passive LNAPL re- 
covery and excavation, offsite ther- 
mal treatment of contaminated soil, 
and offsite disposal of treated soil 
and recovered LNAPL 

Aitermtive 2: Passive LNAPL re- 
covery and excavation, onsite ther- 
mal treatment of contaminated soil, 
onsite redeposition of treated soil, 
and offsite disposal of recovered 
LNAPL 

Focused RI/FS. Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville, Florida 

Description of Key Components 

Site clearing and layout for implementation of the alternative. 

Excavation of an intercaptor trench for passive LNAPL recovery. 

Excavation of contaminated soil. 

Sampling and analyses of soil within open excavations to demonstrate efficacy of 
contaminant removal. 

Transportation of soil to an offsite thermal treatment facility. 

Offsite transportation and disposal of recovered LNAPL 

Demobilization and site restoration. 

Site clearing and layout for implementation of the alternative. 

Mobilization of onsite thermal treatment unit. 

Excavation of an interceptor trench for passive LNAPL recovery. 

Excavation and onsite thermal treatment of contaminated soll. 

Sampling and analysis of soil within open excavations to demonstrate efficacy of 
contaminant removal. 

Sampling and analysis of treated soil to demonstrate efficacy of thermal treatment. 

Onsite redeposition and backfilling of treated soil. 

Mfsite transportation and disposal of recovered LNAPL 

Demobilization and site restoration. 

Notes. PSC = potentla1 source of contaminatm. 
RI/FS = Remedial Investigation and Feasibility Study. 
LNAPL = light nonaqueous-phase liquid. 



Alternative 

N t w ~ t i ~ 8  3: Excava- 
tion and offsite disposal 
3f contaminated filter 
media and hazardous 
and nonhazardous de- 
Dris 

Alternative 4: Excava- 
tion, offsite treatment of 
contaminated filter me- 
dia, and offsite disposal 
of treated filter media 
and hazardous and non 
hazardous debris 

Alternative 5: Excava- 
tlon. onslte treatment oi 
contaminated filter me- 
dia. onsite redeposition 
of treated filter media. 
and otfs~te d~sposal of 
hazardous and nonhaz- 
ardous debris 

Table 6.6 
Development of Remedial Alternatives for PSCs 41 and 43 

Focused RI/FS, Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville. Florida 

Descri~tion of Kev Comoonents 

Site clearing and layout for implementation of the alternative. 

Removal of surface o.e., nonhazardous) debris from sludge drying beds and immediate 
surrounding areas. 

Excavation of contaminated filter media and subsurface (i.e., hazardous) debris from sludge 
drying beds. 

Sampling and analysis of soil within open excavations to demonstrate contaminant removal. 

Sampling and analysis of excavated filter media to make a final determination of the need for 
treatment prior to disposal. 

Transportation and offsite disposal of contaminated filter media, and hazardous and 
nonhazardous debris (if analysis ,of excavated soil shows that treatment is not necessary). 

Demobilization and site restoration. 

Site clearing and layout for implementation of the alternative. 

Removal of surface (i.e., nonhazardous) debris from sludge drying beds and immediate 
surrounding areas. 

Excavation of contaminated filter media and subsurface (i.e., hazardous) debris from sludge 
drying beds. 

Sampling and analysis of filter media within open excavations to demonstrate efficacy of 
contaminant removal. 

Sampling and analysis of excavated filter media to make a final determination of the need for 
treatment prior to disposal. 

Transportation and offsite treatment and disposal of filter media and hazardous debris (if 
analysis of excavated soil shows that treatment is necessary). 

Transportation and offsite disposal of nonhazardous debris. 

Demobilization and site restoration 

Site clearing and layout for implementation of the alternative. 

Mobilization of onsite stabilization equipment. 

Removal of surface (i.e.. nonhazardous) debris from sludge drying beds and immediate 
surroundmg areas. 

Excavation of contaminated filter media and subsurface (i.e., hazardous) debris from sludge 
drying beds. 

Onsite treatment of filter media and hazardous debris via stabilization 

Sampling and analysis of filter media within open excavations to demonstrate contarnlnant 
removal. 

Sampling and analysis of treated media to demonstrate stabilization. 

Onsite redeposition and backfill of stabilized media. 

Transportation and offsite disposal of nonhazardous debris. 

Demobilization and site restoration. 

Notes: PSC = ootential source of contamination. RIIFS = Remedial lnvestiaation and Feasibilitv Study. 



7.0 DETAILED ANALYSES OF ALTERNATIVES 

The remedial alternatives for addressing contamination at PSCs 2, 41, and 43 are 
described in detail in this chapter. 

They are then examined with respect to the requirements stipulated in CERCLA, and 
factors described in the Guidance for Conducting Remedial Investigations and 
Feasibility S t u d i e s  Under CERCLA (USEPA, 1988). The nine technical criteria from 
the guidance document are: 

overall protection of human health and the environment; 
compliance with ARARs; 
long-term effectiveness and permanence; 
reduction of mobility, toxicity, or volume; 
short-term effectiveness; 
implementability; 
cost; 
State acceptance; and 
community acceptance. 

Typically, the State acceptance criterion i s  not addressed until comments on the 
RI/FS have been received from the State. Similarly, community acceptance is 
addressed upon receipt of public comments on the Proposed Plan (USEPA, 1988). 
The responsiveness summary and the IROD will address the eighth and ninth 
criteria. This Focused FS uses the first seven criteria in the alternatives 
evaluation process. a CLRCLA Seccion 1211~) requires that any site where a remedial action that rerulrr 
in hazardous substances, pollutants, or contaminants remaining onsite is 
implemented must be reviewed at least every 5 years. This requirement will be 
addressed during the overall FS for OU 2 at NAS Jacksonville. 

Following the detailed analysis of each technology comprising the alternatives, 
the information was summarized f o r  each alternative. This summary, presented in 
Chapter 8.0, enables comparative analyses..of the remedial alternatives. 

Secrion 7 . 1  presents the detailed analyses of alternatives developed f o r  PSC 2. 
Section 7.2 presents the detailed analyses of  he alternatives developed for PSCs 
41 and 4 3 .  

7.1 DETAILED ANALYSES FOR PSC 2. As described in Chapter 6.0, two remedial 
alternatives were identified and developed f o r  PSC 2, the Former Fire-fighting 
Training Area. The alternatives listed below are discussed in the following 
subsections. 

Alternative 1: Passive LNAPL recovery and excavation, offsite thermal 
treatment of contaminated soil, and offsite disposal of treated soil and 
recovered LNAPL. 

Alternative 2: Passive LNAPL recovery and excavation, onsite thermal 
treatment of contaminated soil, onsite reposition of treated soil, and 
offsite disposal of recovered LNAPL, 



7.1:1 Alternative 1: Passive LNAPL Recovery and Excavation. Offslte Thermal 
Treatment of Contaminated Soil, and Offsite Disposal of Treated SoilandRecovered 
LNAPL 

7.1.1.1 Description This alternative would consist of excavating an interceptor 
trench for passive LNAPL recovery. Once W L  was recovered, then excavation of 
contaminated soil would follow. Soil would be transported to an offsite, low- 
temperature thermal treatment facilicy and would be disposed after treatment. 
Recovered LNAPL would be transported to an offsite permitted facility for 
disposal. 

A process flow diagram for this alternative is provided on Figure 7-1. A proposed 
site Layour for this alternative is depicted on Figure 7 - 2 .  Major activities 
associated with this alternative include: 

site preparation and passive LNAPL recovery, 
excavation of contaminated soil. 
offsite treatment and disposal of contaminated soil 
offsite disposal of recovered LNAPL, and 
site restoration. 

These activities are described and discussed in the following paragraphs. 

Site Preparation and Passive LNAPL Recovery. Site preparation would include all 
activities necessary prior to the excavation of contaminated soil at PSC 2. These 
activities are: 

collection and documentation of necessary base-related permits prior KO 
the onset of intrusive work at PSC 2 .  

location and staking of underground utilities, 

construction and placement of temporary fencing andwarning signs to limit 
access to excavation activities, 

set up of a temporary decontamination area and mobilization of necessary 
equipment, 

excavation of an LNAPL recovery trench, and 

sampling of LNAPL and contaminated soil for characterization (if 
necessary). 

Permits are typically waived for remedial activities carried out at CERCLA sites; 
however, the intent of work permits must be attained. All underground utilities 
in the vicinity of PSC 2 will be located and staked prior to intrusive work. 

Although PSC 2 is already a limited access site due to its location on Patrol Road 
near the flight line, temporary fencing and warning signs would be placed around 
the work area for security and human safety. An access gate would be rolled back 
during working hours to provide entry and exit of vehicles and equipment needed 
throughout implementation of this alternative. 
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A temporary decontamination area consisting of a decontamination water source, 
a catch basin for collection of generated water, a steam cleaner, and a holding 
area for clean equipment would be constructed at the site. The catch basin may 
consist of a simple bermed waterproof tarpaulkn. Water generated from the 
decontamination process would be temporarily stored onsite in a tanker prior to 
offsite disposal. 

As a final step in the site preparation process, a simple recovery trench would 
be excavated within the former fire-fighting training pit. The trench would be 
placed strategically wichin the pit based on observations of LNAPL occurrence 
within temporary monitoring wells installed within the pit. The trench's size, 
location, and geometry would be chosen to maximize the effectiveness of passive 
LNAPL recovery ac PSC 2.  

Soil excavated from the trench would be stockpiled onsite until the remaining 
contaminatred soil is excavated. Recovered LNAPL wouldbe skimmed from the trench 
and temporarily stored onsite. Techniques would be implemented to minimize 
collection of incidentally recovered water while skimming LNAPL; however, 
generated water would likewise be scored onsite temporarily prior to offsite 
disposal. 

Passive LNAPL recovery will be considered complete at the determination of an 
onsite technical representative. Criteria for determination of the completion 
point will be chosen at a later date; however, for the purposes of this Focused 
FS, it is estimated that all recoverable LNAPL would be collected and container- 
ized onsite within 2 weeks (subject to site conditions). 

If necessary, representative samples of contaminated soil and LNAPL would be 
collected during site preparation activities and analyzed for characterization 
prior to disposal. Data collected during the Focused RI will be used to the 
extent practicable for characterization to minimize sample collection and 
analytical costs. It should be noted that disposal vendors generally require that 
a sample be collected and analyzed to determine whether or not the wastes can be 
accepted by their facilities. For the purposes of this Focused FS, it is assumed 
that the contaminated soil at FSC 2 is a petroleum-contaminated waste, not a 
hazardous waste. Petroleum-c0ntarninate.d .wastes are excluded from RCRA waste 
management regulations and fall, instead, under State jurisdiction (Chapters 
17-770 and 17-775, FAC) . 

Excavation of Contaminated Soil. Excavation of contaminated soil wouldbegin upon 
completion of site preparation and passive LNAPL recovery. A backhoe would be 
used to remove site soil, which would be transported to an offsite disposal 
facility. Because excavation is limited to the vadose-zone soil at PSC 2, no 
dewatering of soil would be required. Excavation would continue until one of two 
situations occurs: 

I. analyses of soil samples collected fromthe excavated areas indicate that 
the remaining in s i t u  soil at PSC 2 contains total volatile organic 
aromatics (VOAs)  of less than 100 ug/kg, and TPH concentrations are less 
than 50 mg/kg (in accordance with Chapter 17-775, FAC), or 

2 .  a total of 3,400 yd3 of soil has been removed from PSC 2.  



Any remaining in s i r u  sail at PSC 2 containing TPH below 50 mg/kg would be 
addressed in the overall FS for OU 2 .  

Offsite Treatment and Disposal of Contaminated Soil and Recovered LNAPL. As 
previously discussed, recovered WAPL and excavated soil would be stored 
temporarily onsite. Once LNAPL recovery was complete, LNAPL would be transported 
to a waste oil disposer. Excavated soil would be transported to an o f f s i t e  S t a t e -  
permitted, low-temperature thermal treatment facility prior to disposal. A 
process-flow diagram for a typical thermal treatment facility is shown on Figure 
7-3. 

Thermal treatment could be described as soil heating or thermal aeration. Soil 
is directly or indirectly heated in a materials dryer that volatilizes organic 
contaminants from the soil matrix. These contaminants are collected and destroyed 
in an afterburner ox condensed into a liquid stream. Low-temperature thermal 
treatment has been used successfully for awide variety of VOC-contaminated soil, 
including soil contaminated with petroleum product constituents. 

Thermal treatment has been applied using a number of different approaches 
including rotary kiln dryers, indirect fired dryers, and heated auger. Several 
types of stationary facilities are available within the State of Florida and the 
facility chosen to accept contaminated soil from PSC 2 for treatment would be 
selected based on reputation, cost, and available capacity at the time of remedial 
action implementation, The basic components of the thermal treatment process are 
described and discussed in the following paragraphs. 

Pretreatment. Prior to treatment, soil would be transported from PSC 2 to 
the selected offsite treatment facility and stockpiled there. The soil would 
likely be screened to remove large stones, roots, and debris prior to 
treatment; this debris would be managed appropriately by the operators of 
the stationary facility. 

Primary Treatment. Contaminated soil would be fed into a hopper that meters 
soil into the primary treatment chamber. Typical feed rates for stationary 
thermal treatment facilities are 60 to 200 tons per hour. As previously 
discussed, this chamber could be a--rotary kiln dryer, an indirectly fired 
dryer, or a heated auger. In all of these cases, the goal is to heat the 
soil to a temperature high enough to volatilize organic contaminants of 
concern from the soil matrix, but low enough to prevent combustion. Typical 
operating temperatures for thermal treatment are between 250 and 600 degrees 
Fahrenheit (OF) .  The system would be fired with natural gas or oil. A f r e r  
passing through the primary treatment chamber, soil would be discharged via 
a conveyor to a treated soil stockpile. Treated soil may be sprayed with 
water to control dusr emissions. 

Air Pollution Control Equipment. Volatile contaminants, combustion gases, 
water vapor, and particulates in the gas stream exiting the primary treatment 
chamber pass through a particulate removal system (e.g., a high-efficiency 
cyclone or baghouse) prior to removal or destruction of volatilized organic 
contaminants. This system reduces particulate emissions to acceptable 
regulatory levels. Particulates removed from the gas stream are circulated 
back to the treated soil stockpile. 
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Secondary Treatment Chamber. Volatilizedorganic contaminants andcombustion 
gases would pass from the air pollution control equipment into a secondary 
chamber. This chamber could be an afterburner fired with natural gas or 
oil and heated tro 1,800 to 2,400 OF. Organics would be reduced to carbon 
dioxide and water in this chamber. Some secondary chambers use granular 
activated carbon (GAC) units instead 6f afterburners to trap VOCs in the 
gas stream. Prior to carbon adsorption, the gases may pass through a 
scrubber for cooling and removal of acidic gases. VOCs in the gas stream 
would be adsorbed to the GAC before gases are discharged to the atmosphere. 
Spent carbon would be regenerated at regular time intervals by the facility 
operators. 

Once the soil is treated to exisring State standards, it would be transported to 
a permitted disposal facility. Typically, the treatment facility would be 
responsible for disposal ofthe treated soil, and disposal costs wouldbe included 
as a portion of the processing fee for treatment. 

If possible, transportation and disposal of contaminated soil would be ongoing 
and concurrent with soil excavation. 

Site Restoration. Once LNAPL recovery, excavation, and disposal activities were 
complete at PSC 2, site restoration would begin, Site restoration activities 
would include: 

backfilling, grading, and vegetation of PSC 2; 

transportationandoffsite disposal ofwater generatedduringdecontamina- 
tion; and 

removal of the temporary fence, warning signs, and other equipment used 
during removal activities and cleanup of the decontamination area. 

Open excavations would be backfilled with clean fill upon completion of removal 
activities. Backfill would be staged in a clean area as shown on Figure 7 - 2 ,  and 
would be delivered to PSC 2 according to demand. Common backfill material would 
be used because only soil in the vadose.-zone would be excavated. 

Decontamination water would be temporarily stored in drums or a tanker during 
remedial activities at PSC 2 .  Upon completion of these activities, the water 
would be sampled for characterization, and transported o f f s i t e  for disposal in 
accordance with appropriate State and Federal regulations. 

The decontamination water source, temporary fencing, warning signs, and other 
equipment would be demobilized and removed from the site upon completion of 
remedial acrivities. As a final step in site restoration, the excavated and 
backfilled areas would be seeded. 

7.1.1.2 Technical Criteria Evaluation 

Overall Protection of Human Health and the Environmenr. This alternative would 
provide protection of human health and the environment because LNAPL and 
contaminated soil above 
Implementation of this 
contamination at PSC 2 

the specified action level would be removed from the site. 
alternative would also reduce a source of groundwater 
and reduce exposure to humans. 



s o i i  containing concentrations of no more zhan 50 mg/kg of TPH are protective of 
groundwater and surrounding soil, and should not have a direct toxic effect on 
soil infauna, as empirical data show on NOEC of TPH of 53 mg& (see Section 4 . 2 ) .  

Compliance with ARARs. It is expected that site activities would comply with the 
ARARs summarized in Section 5.1. This alternative is expected to remove LNAPL 
from PSC 2 to the extent practicable in accordance with Chapter 17 - 770 and 17  -775, 
FAC. In addition, all generatedwastes produced during remedial activities would 
be managed and disposed in accordance wirh appropriate Federal and State regula- 
tions. Soil would be treated offsite to existing State ARARs for thermal 
treatment. 

L o n ~ -  term Effectiveness and Permanence. This alternative is expected to 
permanently remove LNAPL and contaminated soil currently acting as a source of 
groundwater contamination to the specified action level. Concentrations below 
50 mg/kg remaining in the in situ soil at PSC 2 will be addressed during the 
overall FS for OU 2 .  In addition to pemanent removal of LNAPL and soil with TPH 
greater than 50 mg/kg from PSC 2 during implementation of this alternative, 
volatile contaminants would be removed permanently from the soil matrix during 
offsite treatment. 

Reduction in Mobilitv. Toxicity. or Volume. This alternative would reduce the 
toxicity, mobility, and volume of the free-phase LNAPL and soil contaminants at 
PSC 2 because they would be removed from the site to the specified action levels. 

Disposal of LNAPL will reduce its mobility because disposal facilities for waste 
oils are designed to contain liquid contaminants; however, unless treated by the 
disposal facility, the toxicity and volume of LNAPL would not be affected by 
disposal. The toxicity of the excavated soil would decrease as a result of 
treatment; the volume of soil may also decrease slightly during the thermal 
treatment process, Treated soil would be disposed at an RCRA-permitted disposal 
facility. Landfills are designed to control leaching and runoff of contaminants; 
therefore, disposal in a landfill would reduce the mobility of any remaining soil 
contaminants. 

Short-term Effectiveness. Removal of LNAPL.and contaminated soil from PSC 2 would 
minimize potential future exposure of human and ecological receptors to 
contaminants in these media and would immediately reduce a source of groundwater 
contamination 

OU 2 is generally a limited access area; however, access to PSC 2 would be limited 
further during site preparation, excavation, and restorative activities. Air 
monitoring would be required during all excavation activities and, if necessary, 
dusr control would be implemented. All activities would be conducted in the 
appropriate level of personal protection equipment (PPE) required. 

Implementabilitv. This remedial alternative is based on well-established 
engineering practices, and is expected to be relatively simple to execute. The 
equipment and services necessary for LNAPL recovery, excavation, treatment, and 
disposal are readily available from local vendors. 

Air monitoring would be implemented during all phases of the remedial activities 
scheduled for PSC 2 .  All necessary permits would be obtained prior to excavation 
activities for the site. 



~pproximately 2 weeks would be necessary for site preparation and LNAPL recovery 
activities (subject to site conditions). Upon completion of site preparation and 
LNAPL recovery activities, approximately 2 weeks wouldbe necessary for excavation 
and transportation of the contaminated soil to an offsite stationary thermal 
treatment facility. Finally, 1 week would be necessary for site closeout 
activizies following offsite transportation of excavated soil and recoveredLNAPL. 

Cost .  Table 7-1 presents the summary of the cost estimates for this alternative. 
Costs are based on an 5-week project lifespan. Total cost, including contingency, 
was estimated to be $697,000. Capital costs were estimated to be $492,000. No 
present-worth analyses were included in the cost estimate due to the short project 
lifespan. Prices were rounded to the nearest $1,000. 

7.1.2 Alternative 2: Passive LNAPL Recoverv and Excavation of Contaminated 
Soil, Onsite Thermal Treatment of Contaminated Soil. Onsite Redeposition of 
Treated Soil, and Offsite Disposal of Recovered LNAPL 

7.1.2.1 Description This alternative would consist of excavation of a simple 
interceptor trench for LNAPLrecovery followedby excavation of contaminated soil. 
Soil wouldbe treated onsite using amobile low-temperature thermal treatment unit 
and would be redeposited into excavated areas at PSC 2 following treatment. 
Recovered LNAPL would be transported to an offsite permitted facility for 
disposal. 

A process-flow diagram for this alternative is presented on Figure 7-4. The 
proposed site layout for this alternative is depicted on Figure 7-5. Major 
acrivities associated with this alternative include: 

site preparation and passive LNAPL recovery, 
excavation of contaminated soil, 
onsite thermal treatment of contaminated soil, 
onsite redeposition of treated soil, - offsite disposal of recovered LNAPL, and 
site restoration. 

This alternative would be implemented similarly to Alternative 1, with the 
following exceptions: 

site preparation and passive LNAPL recovery, - onsite thermal treatment of contaminated soil, 
onsite redeposition of treated soil, and 
site restoration. 

These exceptions are described and discussed in the following paragraphs 

Site Preparation and Passive LNAPL Recoverv. Site preparation and passive WAPL 
recovery would be implemented as described for Alternative 1. However, some 
additional site preparation activities would be necessary to implement onsite 
thermal treatment at PSC 2 .  These additional activities include: 

securing permit(s) for onsite thermal treatment (if necessary), and 

construction of a 60-foot by 80-foot concrete pad for staging of the 
mobile thermal treatment unit. 



Table 7-1 
Summary of Cost Estimate for Atternative 1 

Focused RI/FS, Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville, Florida 

:aphl Costa 

Total Capital Cost 

Dioct 

Site preparation 

Excavation of soil 

Disposal of LNAPL 

Offsite heatmant and disposal of soil 

Sampling and analysis 

BacMill of excavation 

Restoration activities 

Toull D i e c t  Cort 

Indiract 

Health and safety (5 percent of direct cost) 

Legal, administrative, and permitting (10 percent of direct cost) 

Total Indirect Cost 

Operation and Maintenance ( 0 & M ]  Costs 

Manhours for oversight 

Total O&M Cost 

Subtotal, Capital and 0&M Costs 

Contmgency (20 percent of subtotal) 

Amount 

TOTAL COST OF Alternative 1 $697,oOO 

Notes: Prices are rounded to the nearest $1.000 for t h ~ s  estimate. 

Health and safety cost assumes that site operatlons would be carried out in Level D personal protection equipment. 

No present-worth analysis was completed because of the brief project duration. 

Note: LNAPL = light non-aqueous phase liquid. 



I OFFSITE DISPOSAL I 

t LNAPL 

TRIAL BURN/ EXCAVATION OF ONSITE THERMAL 
SET OPERATING CONTAMtNATED TREATMENT OF SOIL 

I'ARAM ERS (SEE FIGURE 7-4)  

f 
I 

NOTE: 

LNAPL r LIGHT NONAQUEOUS-PHASE 
UWID 

ONSITE REDEPOSlTlON OF I TREATED SOIL I 

STOCKPILE 
ONSITE 

SITE RESTORATION 6 

1 

FIGURE 7-4 
PROCESS FLOW DIAGRAM 
FOR ALTERNATIVE 2 

MOBILIZATION OF 
THERMAL TREATMENT 

UNfT 

FOCUSED RllFS 
REPORT 
FOR OU2 

NAS JACKSONVILLE 
JACKSONVILLE, FLORIDA 

, - - PRODUCL' PlANS 
AND SPEClFICAIlONS/ 
SECURE CONTRACTOHS 

EXCAVAT1ON OF 
RECOVERY TRENCH/ 

PASSIVE LNAPL 
RECOVERY 

OBTAIN NCCCESSARY 
PERMITS/PERMIT 
DOCUMEN TATION 

---t. 4 
SITE 

PREPARATION 



WARNING SiGN 60' X BO' CONCRETE P A 0  
FOR UECONTAMlEIAnON AND 
LAWOWN OF THERMAL TAEATMEWT 
EQUIPMEFIT (EQUIPMENT NOT SHOWN) 

EQUIPMENT WOULO INMUDE: 
4 THERMAL TREATMENT UNIT 
r POTABLE WATER SOURCE 
0 LNAPC STORACE DRUMS 
0 CLEAN EOUIPMENT STORAGE CABINET 

1 - 1  ..u r DECONTAMINATION EQUIPMENT 

0 i 
&Io0 
SCALE: 1" = 100' 

FIGURE 7-5 FOCUSED RllFS 
PROPOSED SITE LAYOUT FOR REPORT 

ALTERNATIVE 2 FOR O U 2  
NAS JACKSONVILLE 
JACKSONVILLE, FLORIDA 



onsite Thermal Treatment of Contaminated Soil. As discussed in the description 
of Alternative 1, contaminated soil wouldbe treatedusing low-temperature thermal 
treatment. Unlike Alternative 1, treatment would take place onsite in a mobile 
facility rather than offsite in a stationary facility. 

The thermal treatment processes and equipment are the same for both stationary 
andmobile facilities. However, some of the pretreatment and support requirements 
are different for onsite thermal treatment. These exceptions are described and 
discussed in the following paragraphs. 

Pretreatment. Soil wouldbe excavated and stockpiled on the concrete staging 
pad. The excavation rate would be controlled to match processing rates, 
resulting in a small stockpile area. Typical feed rates for mobile thermal 
treatment units are 5 to 20 tons per hour. Soil in the stockpile area would 
be covered temporarily to prevent dust emissions and rainwater infiltration 
and percolation through contaminated soil. Large stones, roots, and other 
material classified as debris would be removed from the stockpile and managed 
appropriately. 

Utilities. The mobile thermal treatment unit would require an electric power 
source, a potable water source, and fuel to fire the unit (typically provided 
by the vendor). 

Support Equipment. Mobile thermal treatment equipment is typically 
transported to a site on one or more flatbed trucks and would be staged on 
the constructed concrete pad. In addition to the treatment system itself, 
support equipment may include, but is not limited to, an operations trailer, 
a personnel trailer, and an onsite laboratory trailer. 

Onsite Redeposition of Treated Soil. Treated soil would be stockpiled on the 
concrete staging pad. Samples of the treated soil would be collected and analyzed 
at an offsite laboratory to demonstrate compliance with existing State ARARs for 
thermal treatment of petroleum-contaminated soil. Once demonstration of 
compliance has been achieved, the soil would be used as backfill material in the 
excavated areas at PSC 2 ,  Prior to backfilling, the soil would be rehydrated to 
a moisture content approximately equal EO chat existing in the in s i t u  soil at 
PSC 2. If the volume of treated soil is insufficient for backfill and compaction 
in place of excavated areas, it would be supplementedwith clean backfill obtained 
from an offsite source. 

Site Restoration. Site restoration for this alcernative would be implemented 
similarly to that described for Alternative 1, except that treated soil would be 
used as backfill material in excavated areas. Additional restorative activities 
for this alternative are demobilization of the thermal treatment equipment, 
removal of the concrete staging pad, and revegetation. The concrete would be 
disposed at a permitted solid-waste landfill facility. 

7 . 1 . 2 . 2  Technical Criteria Evaluation The technical criteria evaluation for this 
alternative is similar to those for Alternative 1 with a few exceptions, which 
are described in the following paragraphs. 

Compliance with ARARs. It is expected that site activities would comply with the 
ARARs summarized in Section 5.1. This alternative is expected to remove LNAPL 
from PSC 2 to the extent practicable in accordance with Chapter 17-770, FAC. In 



addition, all generated w a s t e s  produced during remedial activities would be 
managedand disposedin accordance with appropriate Federal and State regularions. 
Soil would be treated onsite to existing State ARARs for thermal treatment, and 
permit requirements for onsite thermal treatment and other remedial activities 
at PSC 2 would be met. 

Reduction in Mobility, Toxicity, or Volume. This alternative would reduce the 
mobili~y and volume of the free-phase LNAPL and soil contaminants at PSC 2 because 
they would be removed from the site to the specified action levels. 

Disposal of LNAPL will reduce its mobility because disposal facilities for waste 
oils are designed to contain liquid contaminants; however, unless treated by the 
disposal facility, the toxicity and volume of LNAPL would not be affected by 
disposal. The toxicity of the excavated soil would decrease as a result of onsite 
treatment; the volume of soil may also decrease slightly during the thermal 
treatment process. Treated soil would be redeposited onsite, and the excavated 
areas reseeded. Although vegetative cover reduces runoff and rainwater 
infiltration at the site, it would not significantly reduce mobility of any 
remaining soil contaminants. As previously discussed, however, soil contaminants 
would be removed permanently by treatment to ARARs. 

Implementability. This remedial alternative is based on well-established 
engineering practices, and is expected to be relatively simple to execute. The 
equipment and services necessary for LNAPLrecovery, excavation, onsite treatment. 
and disposal are available from local vendors. 

Air monitoring would be implemented during all phases of the remedial activities 
scheduled for PSC 2. All necessary permi~s and documentation would be obtained 
prior to implementing remedial activities for the site. 

Approximately 2 weeks would be necessary for site preparation, mobilization of 
the thermal treatment unit, and WAPL recovery activities. Upon completion of 
these activities, approximately 3 weeks would be necessary for excavation, 
trestrnent, and redeposition of site soils, in addition to disposal of recovered 
LVAPL. Finally, 1 week would be necessary for site closeout activities. 

C o s t .  Table 7-2 presents the summary of the cost estimates for this alternative. 
Costs are based on an 6-week project lifespan. Total cost, including contingency, 
was estimated to be $614,000. C a p i c a l  costs were estimated to be $491,000. No 
present-worth analyses were included in the cost estimate due to the short project 
lifespan. Prices were rounded to the nearest $1,000. 

7 . 2  DETAILED ANALYSES FOR PSCs 41 AND 4 3 .  As described in Chapter 6.0, three 
remedial alternatives were identified and developed far PSCs 41 and 43, the 
domestic and industrial sludge drying beds, respectively. The alternatives listed 
below are discussed in the following subsections: 

Alternative 3: Excavation and offsite disposal of contaminated filter 
media and hazardous and nonhazardous debris; 

Alternative 4: Excavation, offsite treatment of contaminated filter 
media, offsite disposal of treated filter media, and offsite disposal of 
hazardous and nonhazardous debris ; and 



- 

Table 7-2 
Summary of Cost Estimate for Alternative 2 

Focused RI/FS, Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville, norida 

Capital Costs 

Total Capital Cost 

Diect 

Site preparation 

Mobilization of thermal treatment unit and proof of performance test 

Excavation, treatment, and backfill of soil 

Sampling and analysis 

Disposal of LNAPL 

Restoration activities 

Toul Diect Coot 

Indirect 

Health and safety (5 percent of direct cost) 

Legal, administrative, and permitting (10 percent of direct cost) 

Toul Indirect Cost 

Operation and Maintenance (O&MJ Costs 

Manhours tor oversight 

Total O&M Cost 

Subtotal, Capital and O&M C 0 6 t ~  

Contingency (20 percent of subtotal) 

Amount 

s20.000 

$15,000 

$253.000 

$105,000 

s,m 
s29.000 

$427.000 

Total Cost at Alternative 2 $614,000 

Notes: Prices are rounded to the nearest $1,000 for this estimate. 

Health and safety cost assumes that site operations would be carried out in Level D personal protection equipment. 

No present-worth analysis was completed because of the brief projea duration. 

Note: LNAPL = light non-aqueous phase liquid. 



Alternative 5 :  Excavation, onsite treatment of contaminated filter media, 
onsite redeposition of treated filter media, and offsite disposal of 
hazardous and nonhazardous debris. 

7.2.1 Alternative 3: Excavation and Offsite Disposal of Contaminated Filter 
Media and Hazardous and Nonhazardous Debris 

7.2.1.1 Description This alternative would consist of excavation of hazardous 
and nonhazardous debris and filter media (including soil from the domestic sludge 
drying beds) from PSCs 41 and 43, followed by offsite rranspartation and disposal 
to appropriately permitted disposal facilities. In this alternative it is 
expected that all materials will not require treatment, even though sampling 
conducted in the Focused RI indicated that some marerial may require treatment 
to meet Federal requirements p r i o r  to offsite disposal. However, depending on 
the excavation methodology used, it is very possible that soil samples collected 
a f t e r  excavation prior to disposal would indicate that treatment would not be 
required for offsite disposal. 

A process-flow diagram for this alternative is provided on Figure 7-6. The 
proposed s i t e  layout for this alternative is depicted on Figure 7 - 7 .  Major 
activities associated with this alternative include: 

site preparation (including removal of surface [i.e. nonhazardous] 
debris), 

excavation of contaminated filter media and subsurface (i.e. hazardous) 
d e b r i s ,  

offsite disposal of contaminated filter media (including soil) and 
hazardous and nonhazardous debris, and 

site restoration 

Site Preparation. Site preparation would include all activities necessary prior 
:o the excavation of contaminated debris and filter media at PSCs 41 and 43. 
These activities would i nc lude :  ... . 

collection and documentation of necessary base-related permits prior to 
the onset of intrusive work at both PSCs 41 and 43, 

locating and staking of underground utilities, 

construction and place men^ of temporary fencing andwarning signs to limit 
access to excavation activities, 

set up of a temporary decontamination area and mobilization of necessary 
equipment, 

removal of surface (nonhazardous) debris, and 

- sampling of media for characterization (if necessary). 
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permits are typically waived for remedial activities carried out at CERCLA sites; 
however, the intent of work permits must be attained. All underground utilitries 
at the site will be located and scaked prior to intrusive work. 

Although PSCs 41 and 43 are already limited access sites due to their location 
on Patrol Road near the flight line; temporary fencing and warning signs would 
be placed around rhe work area for security and human safety. The access gate 
in the fencing would be sufficiently large enough for the equipment needed during 
excavation. 

A temporary decontamination area consisting of a decontamination water source, 
a catch basin for collection of generated water, a steam cleaner, and a holding 
area for clean equipment would be constructed at the site. The catch basin may 
consist of a simple bermed waterproof tarpaulin. Water generated from the 
decontamination process would be temporarily stored onsite in drums or a tanker 
prior to offsite disposal. 

Above-grade debris, including che concrete walls surrounding the sludge drying 
beds and other appurtenances that did not come into contact with sludge bed 
wastes, wouldbe removed, decontaminatedwithpotable water, and placed in rolloff 
bins for temporary storage prior to offsite disposal. Samples of the concrete 
walls surrounding the sludge drying beds at PSCs 41 and 43 were collected and 
analyzed for TCLP parameters during the Focused RI field effort. Results of these 
analyses were below TCLP standards; thus, for the purposes of this Focused FS, 
it is assumed that this material is nonhazardous and it would be disposed as solid 
waste. 

Excavation of Contaminated Debris. Soil, and Filter Media. Excavation of 
contaminated debris and filter media would begin upon cornplerion of site 
preparation and removal of surface debris. Heavy equipment would be used to 
remove the subsurface debris and filter media. The contaminated material would 
be placed directly into rolloff bins for subsequent transportation to an offsite 
RCKA Subtitle C hazardous waste disposal facility. The volume of subsurface 
debris and filter media would be limited by the geometry of construction of the 
domestic and industrial sludge drying beds as depicted on NAS Jacksonville record 
drawings and field observation. ... . 

Offsite Disposal of Hazardous Debris and Filter Media. Excavated debris and 
filter media would be transported to an offsite RCRA Subtitle C landfill for 
disposal.  his alternative assumes that all the materials will not require 
treatment even though sampling conducted in the Focused R I  indicated that some 
material may require treatment to meet Federal requirements prior to offsite 
disposal. Depending on the excavation methodology used, it is very possible that 
soil samples collected after excavation would indicate that treatment would not 
be required prior to offsite disposal. The waste would still be managed as a RCRA 
hazardous waste and will be taken to an RCRA Subtitle C disposal facility. This 
alternative also provides a range of costs when compared to Alternative 5 .  If 
feasible, transportation and disposal of contaminated material would be ongoing 
and concurrent with excavation. 

Site Restoration. Once excavation of contaminated media is complete, site 
restoration would begin. Restoration would be temporary because more investiga- 
tive activities are scheduled for PSCs 41 and 43 following the proposed interim 
remedial action. Site restoration activities would include: 



backfilling, grading, and seeding of PSCs 41 and 43; 

transporting and disposing of wacer generated during decontamination 
offsite; and 

removing and cleaning up the decontamination area, temporary fence, 
warning signs, and other equipment used during removal activities. 

Open excavations would be backfilled with clean fill obtained from an offsite 
source upon completion of removal activities. Backfill wouldbe staged in a clear 
area and would be delivered to PSCs 41 and 43 according to demand. 

Decontamination water would be temporarily stored in a tanker during site 
acrivities. Upon completion of remedial activities, the water would be sampled 
for characterization, and transported offsite for treatment and disposal in 
accordance with appropriate Federal and State regulations. 

The decontamination water source, temporary fencing, warning signs, and other 
equipment will be removed from the site upon completion of remedial activities 
at PSCs 41 and 4 3 .  

7 . 2 . 1 . 2  Technical Cri te r ia  Evaluation 

Overall Protection of Human Health and the Environment. This altesnatrive would 
provide protection of human health and the environment because the contaminated 
debris and filter media would be removed from the site. This action would also 
reduce a potential source of groundwater contamination at PSCs 41 and 43. 

It is expected that removal of debris and filter media at PSCs 41 and 43 would 
reduce future risks associated with exposure to humans and wildlife by reducing 
concentrations of inorganic contaminants that exceed residential PRGs at the 
sites, as discussed in Section 4 .1 .  Removal of heavy metals is also expected to 
be protective of future ecological receptors as discussed in Section 4 . 2 .  

Compliance with ARARs. All generatedwastes produced during site activities would 
be managed and disposed in accordance with RCRA and other appropriate Federal and 
State regulations. 

Lon~-term Effectiveness and Permanence. This alternative is expected to 
permanently remove contaminared debris and filter media present within the 
domestic and industrial sludge drying beds, which are currently acting as direct 
contact hazards and as potential sources of groundwater contamination. 

Reduction in Mobiliry, Toxicitv, or Volume. This alternative would reduce the 
mobility and volume of contaminated media at PSCs 4 1  and 43 because it would be 
removed from the sites. 

Excavated listed waste that are considered hazardous (i-e., subsurface debris and 
conraminated filter media), but do not require treatment, would be disposed in 
an RCRA Subtitle C landfill. Disposal in a landfill designed to control leaching 
and runoff would reduce the mobility of the contaminants in the disposed 
materials. However. the overall toxicity and volume of contaminated media would 

e not be reduced because treatment is not used. 



~hokt-term Effectiveness. Removal of contaminated media from PSCs 41 and 43 would 
minimize potential future exposure of human and ecological receptors to 
contaminants in these media, and would immediately reduce potential sources of 
groundwater contamination. 

OU 2 is generally a limited access area; however, access to PSCs 41 and 43 would 
be further limited during site preparation, excavation, and restorative 
activities. Air monitoring would be required during remedial activities and, if 
necessary, dust control would be implemented. All activities would be conducted 
in the appropriate level of PPE required. 

Implementability. This remedial alternative is based on well-established 
engineering practices and equipment. Equipment and services necessary for the 
excavation and disposal of the debris and filter media are available from local 
vendors. 

~pproximately 2 weeks would be necessary for site preparation and removal of 
surface debris. Upon completion of site preparation activities, approximately 
2 weeks would be necessary for excavation of subsurface debris and filter media 
and disposal of all excavated material to appropriate disposal facilities. One 
week would be necessary for completion of restorative activities at PSCs 41 and 
4 3 .  

Cost. Table 7-3 presents the summary of the cost estimates for this alternative. 
This alternative provides a range of costs when compared to Alternative 4. Costs 
are based on a 5-week project lifespan. Total cost, including contingency, was 
estimated to be $2,064,000. Capital costs were estimated co be $1,706,000. No 
present-worth analyses were included in the cost estimate due to the short project 
lifespan. Prices were rounded to the nearest $1,000. 

7.2.2 Alternative 4: Excavation. O f f s i t e  TreatmentandDisposalof Filter Media 
and Hazardous Debris, and Offsite Disposal of Nonhazardous Debris. 

7.2.2.1 Description This alternative would consist of excavation of hazardous 
and nonhazardous debris and filter media from PSCs 41 and 43, followed by offsite 
treatment and disposal of filter media-and hazardous debris, and offsite disposal 
of all d e b r i s .  The sampling conducred in the Focused RI indicated that hazardous 
d e b r i s  and filter media may require treatment to meet Federal requirements. 

A process flow-diagram for this alternative is presented on Figure 7-8. The site 
layout for this alternative is identical to that for Alternative 3 and is depicted 
on Figure 7-7. Major activities associared with this alternative include: 

site preparation (including removal of surface, i.e., nonhazardous, 
debris), 

excavation of contaminated filter media and subsurface (i.e., hazardous) 
debris, 

offsite treatment and disposal of contaminated filter media and hazardous 
debris, 



Table 7-3 
Summary of Cost Estimate for Alternative 3 

Focused RI/FS. Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville, Florida 

Cap.ital comts 

Total Capital Cost 

Dioct 

Site preparation 

Excavation of filter media and subsurface debris 

Disposal of surface debris 

Disposal of filter media and subsurfam debris 

Sampling and analysis 

Backfill of excavations 

Restoration activities 

Totsl Dwect C a t  

Health and safety (5 percent of direct cost) 

Legal, administrative, and permitting (10 percent of direFt cost) 

Total Indied Cost 

Operation and Maintenance (O&M) Costs 

Manhours for oversight 

Total O&M Cost 

Subtotal, Capital and O&M Costs 

Contingency (20 percent of subtotal) 

Amount 

Total Cost of Alternative 3 $2,064,000 

Notes: Prices are rounded to the nearest $1.033 for this estimate. 

Health and safety cost assumes that site operations would be carried out in Level D personal protection equipment. 

No present-worth analysis was completed because of the brief project duration. 
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offsite disposal of nonhazardous debris, and 

site restoration. 

This alternative is similar to Alternative 3 except that it is assumed that rhe 
filter media and hazardous debris would require treatment to standards for F009 
and F016 wastes prior to disposal. Thus, a detailed description of this 
alternative is not necessary. The only activity that differs from those outlined 
for Alternative 3 is described in the following paragraphs. 

_Offsite Treatment andDisposal of Contaminated Filter Media andHazardous Debris. 
After sampling and analysis is completed on the excavated material to verify the 
need for treatment, the filter media excavated from the sludge drying beds would 
betransportedoffsite to anRCRA-permittedtreatment, storage, anddisposal (TSD) 
facility that can treac inorganic wastes to regulatory treatment requirements. 
These treatment requirements are based on data from stabilization, a process that 
immobilizes filter media contaminants in a low-permeability matrix via the 
addition of setting agents. A process flow diagram for a typical stabilization 
unit is depicted on Figure 7-9 and the process is discussed in the following 
paragraphs. 

Pretreatment. Wasteswouldbe transportedto the TSD facility and stockpiled 
near the stabilization unit. Typical processing rates for these facilities 
range from 50 to 250 tons per hour. Wastes may be covered to prevent dust 
emissions and/or rainwater infiltration. Prior to treatment, wastes would 
be passed through a screen that separates oversized material (typically with 
a nominal diameter of 4 to 6 inches) from the finer material. Typically, 
the oversized material (i.e., debris) would be crushed to the appropriate 
size and added to the waste stream. 

Primary treatment. Once screened, wastes wouldbe transportedto the primary 
mixing chamber via conveyor belt. Water and stabilization agents, which 
may include Portland cement, fly ash, lime, pozzolans, and proprietary 
additives, would be added to and mixed with the waste in the appropriate 
volumetric ratios. Treatability tests help to determine the correct 
"formula" for the waste to be treaLed. Once mixed, treaced wastes would 
be transported to a holding area for final curing and testing prior to 
ultimate disposal. 

utilities: Stabilization units require a potable water source along with 
electricity and fuel, all available at TSD facilities. 

The filter media and hazardous debris would be treated using stabilization at the 
TSD facility and disposed appropriately following treatment. The treated waste 
can range from a clay-like friable material suitable for backfill to a more rigid 
mass of concrete-like material. In either case, the stabilization process would 
immobilize contaminants in the waste stream. 

7 . 2 . 2 . 2  Technical Criteria Evaluation The technical criteria evaluation for this 
alternative is identical to that for Alternative 3 with a few exceptions, which 
are described below. 
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Compliance with ARARs. It is expected that site activities would comply with the 
ARARs summarized in Section 5.1. Treatment of filter media to regulatory 
standards will meet RCRA and orher Federal and State hazardous waste management 
requirements. 

Reduction in Mobilitv. Toxicitv, or Volume. This alternative would reduce the 
mobility and volume of contaminated media at PSCs 41 and 43 because they would 
be removed from the sites. 

Excavated filter media would be treated and disposed according to RCRA and other 
applicable Federal and State requirements. Treatment of contaminated filter media 
would reduce the mobility of filter media contaminants in the environment because 
they would be entrapped in a solid or semi-solid treated matrix. The toxicity 
of the contaminants would not be affected because the treatment for inorganic 
wastes does not render waste constituents nonhazardous via chemical reaction. 
The volume of contaminatedmedia would increase because of the addition of setting 
agents necessary for treatment. 

Cost. Table 7-4 presents the summary of the cost estimate for this alternative. - 
Costs are based on a 5-week project lifespan. The total cost of Alternative 4, 
including contingency, was estimated to be $2,220,000. Capital costs were 
estimated at $1,836,000. No present-worth analyses were completed due to the 
brief project duration. Prices were rounded to the nearest $1,000. 

7 . 2 . 3  Alternative 5: Excavation, Onsite Treatment of Filter Media and Hazardous 
Debris. Onsite Redeposition of Treated Wastes, and Offsite Disposal of Nonhazard- 
ous Debris 

7.2.3.1 Description This alternative would consist of excavation of hazardous 
and nonhazardous debris and filter media (including soil) from PSCs 41 and 4 3 ,  
followed by onsite treatment of filter media and hazardous debris via stabiliza- 
tion. Treated wastes would be subsequently backfilled into excavated areas at 
PSCs 41 and 43. Nonhazardous debris would be transported offsite to a solid waste 
disposal facility. 

A process-flow diagram for this alternative is presented on Figure 7-10. The 
proposed site layout for this alternative is depicted on Figure 7-11. Major 
activities associated with this alternative include: 

site (including removal of surface [i.e.,-nonhazardous] 
debris), 

excavation of contaminated filter media and subsurface (i.e., hazardous) 
debris, 

onsite stabilization of filter media and hazardous debris, 

onsite redeposition of stabilized wastes, 

offsite disposal of nonhazardous debris, and 

site restoration. 



Table 7-4 
Summary of Cost Estimate for Alternative 4 

Focused RI/FS. Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville, Florida 

Capitnl Costs Amount 

Dimct 

I Site preparation $19.000 

I Excavation of filter media and hazardous debris $29,000 

I Disposal of surface debris $10.000 

I Treatment and disposal of filter media and hazardous debris $1,463,000 

I Sampling and analpis W.MX] 

I Backfill of excavations $29,000 

I Restoration activities 

Indiimct 

Health and safety (5 percent of direct cost) 

Legal, administrative, and permitting (10 percent of direct cost) 

Total Indiiea Coat 

Total Capital Coat 

Operation and Maintenance (O&M) Costs 

Manhours for oversight 

Total OLM Cost 

Subtotal, Capital and O&M Costs 

Contingency (20 percent of subtotal) 

Total Cost of Alternative 4 $2.220,m 

Notes: Prices are rounded to the nearest $1,000 for this estimate. 

Health and safety cost assumes that site operations would be carried out in Level D personal protection equipment. 

No present-worth analysis was completed because of the brief project duration. 
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Thi's alternative would be implemented similarly - to Alternatives 3 and 4, with the 

0 following exceptions: 

- .- 

site preparation, 
onsite stabilization of filter media and hazardous debris, 
onsite redeposition of stabilized wastes, and 
site restoration. 

These activities are described in the following paragraphs. 

Site Preparation. Site preparatrion would be similar to that: described for 
Alternatives 3 and 4 .  However, some additional site preparatory activities would 
be required prior to initiation of onsite treatment via stabilization. These 
activities include 

securing permit(s) for onsite treatment (if necessary), and 

construction of a 20-foot by 120-foot concrete pad for staging of onsite 
stabilization equipment. 

Permitting. As previously discussed, permits are typically waived for 
remedial actions conducted at CERCLA sites; however, the intent of any 
construction or work permits would need to be met during remedial action 
implementation. The permits that may be required for onsite treatment are 
described in Subsection 7.1.3.1. 

Staging of Onsite Stabilization Equipment. A 20-foot by 20-foot concrete 
pad for laydown of the onsite stabilization unit and necessary support 
equipment would be constructed in the vicinity of PSCs 41 and 43 during site 
preparatory activities. Once the pad was constructed, stabilizarion 
equipment would then be mobilized to the area and staged on the pad. 
Decontamination of heavy equipment would also take place on this pad. The 
pad would be graded toward a sump for collection of generated water. 

Onsite S~abilization of Filter Media and Hazardous Debris. Filter media would 
be treated onsite via stabilization. . A typical process-flow diagram for 
stabilization is provided on Figure 7-10. 

Stabilization is a treatment: process by which contaminants are immobilized in a 
low-permeability matrix to prevent migration. The treated matrix produced by an 
onsite stabilization unit is typically a friable, clay-like material suitable for 
use as backfill. It is a demonstrated rechnology for soil containing inorganic 
contaminants such as those present at PSCs 41 and 4 3 .  The stabilization process 
is similar to that described for Alternative 4 except for some extra consider- 
ations for onsite treatment, which are discussed in the following paragraphs. 

Pretreatment. Filter media and hazardous debris would be excavated and 
stockpiled on the concrete pad. The excavation rate would be controlled 
to match processing rates, resulting in a small stockpile area. Typical 
processing rates for mobile stabilization units are 20 to 150 tons per hour. 
Wastes in the stockpile area would be covered temporarily to preventr dust 
emissions and rainwater infiltration and percolation. Prior to treatment, 
wastes would be passed through a screen that separates oversized material 
(typically of a nominal diameter of 4 inches to 6 inches) from the finer 



media. Oversized material would be crushed and added to the finer waste 
stream. 

Primary Treatment. Once screened, wastes would enter the primary mixing 
chamber via a conveyor belt. Setting agents would be added to  he waste 
as discussed for Alternative 4. Once mixed, treated wastes would be staged 
until pickup for backfilling occurs. Samples of the treated media would 
be collected at this time for offsite laboratory analysis to demonscrate 
the efficacy of the treatment process. It is desirable to allow curing to 
take place after backfill and compactionhas occurred. Therefore, processing 
and backfill rates would be staggered so that treated media would not need 
to be staged for long periods of time. 

U t i l i t i e s .  Utilities typically required for an onsite stabilization unit 
include water (5 to 10 gallons per minute) and fuel (typically provided by 
the vendor). 

Support Equipment. Stabilization units are typically transported to a site 
via flatbed trucks and would be staged on the constructed concrete pad. 
Minimal support equipment is needed because the operation of the system is 
fairly simple. 

Onsite Redeposition of Stabilized Wastes. Stabilized wastes would be sampled and 
analyzed at an offsite laboratory to demonstrate the efficacy of the treatment 
process. Once demonstration of efficacy has been achieved (i.e., tests show that 
the concentrations of the treated material are below land disposal restriction 
[LDR] requirements), treated wastes would be backfilled and compacted in place 
into excavated areas at PSCs 41 and 43, It is preferable to allow final curing 
of the stabilized product to occur after the material has been compacted in place. 
When it is allowed to cure in place, the resulting material will have a higher 
compressive strength than if it were allowed to cure prior to backfill and 
compaction. 

Site Restoration. Site restoration for this alternative would be implemented 
similarly to that described for Alternatives 3 and 4, except that treated wastes 
i n s t e a d  of c l e a n  f i l l  would be used as..backfill material in excavated areas. 
Additional restorative activities for this alternative are demobilization of the 
stabilization equipment and removal of the concrete staging pad. The concrete 
would be disposed at an RCRA-permitted solid waste landfill facility. 

7.2.3.2 Technical Criteria Evaluation The rechnical criteria evaluation is 
similar to that discussed for Alternative 4 with the exceptions noted i n  the 
following paragraphs. 

Compliance with ARARs, It is expected that site activities outlined for this 
alternative would comply with the ARARs summarized in Section 5.1.. All generated 
wastes produced during the removal activities would be managed and disposed in 
accordance with RCRA and other appropriate Federal and State regulations. The 
intent of construction and work permits would be met during onsite treatment via 
stabilization. 

Lonp-term Effectiveness and Permanence. Stabilization 
as the basis for the treatment standards of F006 
Stabilization has been demonstrared as a containment or 

has been chosen by USEPA 
and F019 listed waste. 
encapsulation technology 



for' metals contamination. Although there is little long-term performance data 
on chis technology, the scientific data available indicates that properly designed 
systems will be effective in the long term. 

Reduction in Mobilitv, Toxicitv, or Volume. Filter media and hazardous debris 
would be treated onsite via stabilization. The stabilizarrion process typically 
increases the volume of contaminaced media by 20 to 30 percent because stabilizing 
agents are added to the media requiring treatment. The mobility of media 
contaminants is reduced because the contaminants become entrapped in the treated 
matrix; however, the toxicity of the filter media is not affected because 
stabilization is a physical treatment process that does not chemically destroy 
or inactivate contaminants. 

Short-term Effectiveness. Treatment of contaminated media from PSCs 41 and 43 
would minimize potential future exposure of human and ecological receptors to 
contaminants in these media, and would immediately reduce potential sources of 
groundwater contamination. 

OU 2 is generally a limited access area; however, access to PSCs 41 and 43 would 
be further limitedduring site preparation, excavation, treatment, andrestorative 
activities. Air monitoring would be required during remedial activities and, if 
necessary, dust control would be implemented. All activities would be conducted 
in the appropriate level of PPE. 

Implementabilitv. This remedial alternative is based on well-established 
engineering practices and equipment. Equipment and services necessary for the 
excavation, treatment, and backfill of the debris and filter media are available 
from local vendors. 

Approximately 2 weeks would be necessary for site preparation and removal of 
surface debris. Upon completion of site preparatory activities, approximately 
4 weeks would be necessary for excavation of hazardous debris and filter media, 
treatment of fine filter media, demonstration of treatment efficacy, and backfill 
of material into excavated areas, along with disposal of excavated debris to a 
solid w a s t e  disposal facility. One week would be necessary for completion of 
restorative activities at PSCs 41 and 4 3 . .  

C o s t .  Table 7-6 presents the summary of the cost estimates for this alternative. - 
Costs are based on a 7-week project lifespan. Total cost, including contingency, 
was estimated to be $558 ,000 .  Capital costs were estimated to be $444,000. NO 
operation and maintenance (O&hi) costs or present-worth analyses were included in 
the cost estimate due TO the short project lifespan. Prices were rounded to the 
nearest $1,000. 



1 able 7-5 
Summary of Cost Estimate for Alternative 5 

Focused RI/FS, Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville, Florida 

Capital costs 

Total Capital Cost 

Dimct 

Site preparation 

Mobilization of stabilization unit and trial test 

Excavation of filter media and hazardous debris 

Onsite treatment of filter media and hazardous debris 

Backfill of treated wastes 

Sampling and analysis 

Disposal of surface debris 

Restoration activities 

Tom1 Direct k t  

Amount 

l n d i r e t  

Health and safety (5 percent of direct cost) w ~ ~ 0 0  

Legal, administrative, and permitting (10 percent of direct cost) $39,000 

Total indiwset Cost $58.000 

Operation and Maintenance (O&MJ Costs 

Manhours for oversrght . .. . 

Total O&M Cost 

Subtotal, Capiral and O&M Costs 

Cantingemy (20 percent of subtotal) 

Total Cost of Alternative 6 $558.000 

Notes: Pr~ces are rounded to the nearest $1.000 for this estimate. 

Health and safety cost assumes that site operations would be carried out in Level D personal protection equipment. 

No present-worth analysis was completed because ot the brief project duration. 



8 . 0  COMPARATIVE ANALYSES OF REHEDIAL ALTERNATIVES 

The purpose of comparative analysis is to identify the advantages and disadvan- 
tages of the alternaeives presented in Chapter 7.0 relative to one another. This 
analysis uses rhe criteria on which the derailed analyses were completed. 
Evaluating the relative performance of each alternative aids in the selection of 
a interim remedy for source control at PSCs 2, 41, and 4 3 .  

Tables  8-1 and 8-2 summarize the comparative analyses for PSC 2 and PSCs 41 and 
43, respectively. A summary of the distinguishing characteristics and features 
of each alternative is provided in the following sections. 

8.1 S W Y  OF ANALYSES FOR PSC 2. All alternatives for PSC 2 provide for the 
overall protection of human health and the environment by removing soil from the 
site, thereby reducing the contaminants, preventing exposure, and reducing a 
source of groundwater contamination. However, both Alternatives 1 and 2 provide 
further reduction of contaminants in soil because they propose to treat soil prior 
to disposal. The alternatives are in compliance with ARARs as long as the 
petroleum-contaminated soil does not contain a hazardous waste. 

Alternatives 1 and 2 reduce soil contamination via thermal treatment, which has 
been used successfully at similar sites. However, implementation of Alternative 
2 would not pose a risk of exposure to soils to offsite populations because soil 
would be treated onsite. Both of the proposed alternatives had estimated costs 

d) within che same order of magnitude. 

8 . 2  SlMMlLRY OF ANALYSES FOR PSCs 41 AND 43. All alternatives proposed for PSCs 
41 and 43 provide overall protection of human health and the environment by 
removing filter media from the sludge drying beds, thereby preventing exposure, 
reducing onsite contaminants, and reducing a source of groundwater contamination. 
Both Alternatives 4 and 5 provide reduction of mobility of filter media 
conraminants via treatment. All contaminated media generated by the proposed 
interim remedial actions would be managed-in compliance with ARARs. 

If Alternative 3 were implemented, contaminated filter media wouldbe transferred 
co an offsite disposal facility. Alternatives 4 and 5 reduce rhe mobility of 
filter media contaminants via stabilization, a demonstrated technology for 
treatment of inorganic contaminants. However, implementation of Alternative 5 
would not pose a risk of exposure to filter media to offsite populations because 
media would be treated onsite. The estimated costs for Alternatives 3 and 4 were 
an order of magnitude higher than that for Alternative 5 .  



Table 8-1 
Comparative Analyses of Remedial Alternatives for PSC 2 

Focused RI/FS, Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville, Florida 

Criterion 

Alternative 1: LNAPL recovery and excavation Alternative 2: LNAPL recovery and excava- 
and offsite thermal treatment and disposal of tion and onsite thermal treatment of contami- 
contaminated soil and offsite disposal of nated soil, onsite redeposition of treated soil 
LNAPL and ofkits disoosal of LNAPL 

Overall Protection of Human Hoalth and tho Envionmmt 

How risks are Alternative 1 would provide an increased level of 
eliminated, reduced, or protection of human health and the environ- 
controlled ment. Risks are reduced by removing contami- 

nants from the sits, thereby preventing exposure 
and reducing a source of groundwater contam- 
ination. Worker health and safety requirements 
would be maintained. Subsequent risks at 
disposal facility are reduced through ofkite 
treatment for removal of soil contaminants. 

Short-term or No short-term or cross-media effects are expect- 
cross-media effects ed tor the implementation of this alternative. 

Compliance with ARARs 

Chemical-, location-. Contaminants would be removed from soil via 
and action-specific offsite treatment to levels specified in State 
ARARs ARARs for petroleum-contaminated soil. H soil 

is found to contain hazardous wastes, disposal 
ARARs would not be met by this alternative. 
LNAPL would be recovered from the site to the 
extent practicable. 

Long-term Effsctivenss~ and Pcrmarnncm 

Magnitude of residual 
risk 

Adequacy of controls 

Reliability of controls 

Reduction in risk at PSC 2 is permanent be- 
cause contaminants would be removed from the 
site. Contaminants remaining below the speci- 
fied action levels for this remedial action would 
pose a minimal direct-contact hazard-and would 
be addressed during the overall FS for OU 2 if 
they pose a risk to groundwater uses. Risk 
associated with soil contaminants is reduced 
further through treatment for removal of these 
contaminants. 

LNAPL recovery followed by excavation and 
subsequent offsite disposal of soil and LNAPL 
would provide immediate and long-term source 
control. 

Excavation of soil is highly reliable. Offsite 
disposal reliability is acceptable. Offsite treat- 
ment equipment is also generally reliable. 

Analysis is the same as far Alternative 1. 
Though excavated soil remains onsite, risks are 
reduced through treatment to remove contami- 
nants of Eoncorn. Unlike Alternative 1, imple- 
mentation of this alternative involves no risks 
posed to offsi i  populations by transportation of 
contaminated soil. 

Analysis is the same as for Alternative 1. 

Contaminants would be removed from soil via 
onsite treatment to levels specified in State 
ARARs for petroleumtontaminated soil. Air 
emissions from onsite treatment unit may re- 
quire treatment to comply with ARARs. LNAPL 
would be removed from the site to the extent 
practicable. 

Analysis is the same as for Alternative I. Onsite 
redeposition of treated soil leaves no residual. 

Analysis is the same as for Alternative 1. The 
thermal treatment unit would be equipped with 
appropriate shutdown mechanisms if problems 
with implementation arise. 

Analysis is the same as for Alternative 1. Opti- 
mization of the thermal treatment parameters 
during the first week of operation would en- 
hance reliability of the treatment operation, as 
would proper and continual marntenance of the 
unit. 

See notes at end of table 



Table &I (Continued) 
Comparative Analyses of Remedial Alternatives for PSC 2 

Focused RI/FS. Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville, Florida 

A l t m t i v a  1 : LNAPL recovery and excavation A l t e r ~ t i v e  2: LNAPL recovery and excava- 

Criterion 
and offsite thermal treatment and disposal of tion and onsite thermal treatment of contami- 
contaminated soil and offsite disposal of nated soil, onsite redeposition of treated soil 
LNAPL and offsiie disposal of LNAPL 

Treatment process and 
remedy 

Amount of hazardous 
material destroyed or 
treated 

Reduction of mobility, 
toxicity, or volume 
through treatment 

Contaminated soil would be thermally treated 
offsite at a stationary State-permitted facility. 

Contaminated soil would be treated onsite via 
thermal treatment. 

Approximately 3,400 cubic yards (4,600 tons) of 
contaminated soil would be treated under this 
alternative. 

Analysis is the sarne as for Alternative 1. 

Treatment of soil via thermal treatment would 
achieve signfieant and permanent reduction in 
toxicity, mobility, and volume of soil contami- 
nants. VOCs would be mobilized to the vapor 
phase and destroyed in an afterburner. 

Analysis is the same as for Altemative 1, except 
that reductions in mobility, toxicity, and volume 
of contaminants would occur within site bound- 
aries. 

Irreversibility of 
treatment 

Removal of VOCs from soil via thermal treat- 
ment is irnversible. 

Analysis is the same as for Alternative 1. 

Type and quantity of 
treatment residual 

Approximately 1,000 gallons of water from 
decontamination would require treatment. 
Treated soil would be disposed by the offsite 
treatment vendor. 

Approximately 1,000 gallons of water from 
decontamination would require treatment. 
Unlike Altemative 1, treated soil would be re- 
used onsite as bacMill in the excavated areas at 
PSC 2. 

Short-Term Effectiveness 

Protection of commu- 
nity during remedial 
action 

If required, dust control would be implemented 
during excavation of soil. Volatilization of soil 
contaminants would be monitored during exca- 
vation and transport of soil, and cuntrolled with 
foam and covering. Work area would be fenced 
off to control access. 

Analysis is the same as for Alternative 1. Air 
emissions during thermal treatment would be 
monitored and controlled. 

Protection of workers 
during remedial ac- 
tions 

Workers would be required to follow an a p  
proved Health and Safety Plan.  here are risks 
associated with open hole excavation and vola- 
tilization of contaminants during excavation. 

Analysis is the same as for Alternative 1 .  Expe- 
rienced. trained personnel would be responsible 
for operation of the thermal treatment unit. 

Environmental effects No effects expected to surface water or ground- 
water. Releases of contaminants or particulates 
to air are expected to have minimal environmen- 
tal effect. 

Analysis is the same as for Alternative 1. Air 
emissions during thermal treatment would be 
monitored-and controlled, but would have mini- 
mal environmental effects. 

Time until remedial 
act~on objectives are 
achieved 

Approximately 5 weeks are necessary to meet 
the remedial action objectives for PSC 2. 

Approximately 6 weeks are necessary to meet 
the remedial action objectives for PSC 2. 

-. - .  - - 

See notes at end of table. 
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Table 8-1 (Continued) 
Comparative Analyses of Remedial Alternatives for PSC 2 

Focused RI/FS, Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville, Florida 

A l m ~ t i v m  1 : LNAPL recovery and excavation Altwmtive 2: LNAPL recovery and excava- 
and offsite thermal treatment and disposal of tion and onsite thermal treatment of contami- 

Criterion contaminated soil and offsite disposal of nated soil, onsite redeposition of treated soil 

LNAPL and offsite disposal of LNAPL 

Ability to construct 
technology 

Reliability of 
technology 

Ease of undertaking 
additional remedial 
action, if necessary 

Monitoring consider- 
ations 

Coordination with other 
agencies 

Availability and 
capacity of treatment, 
storage, and disposal 
services 

Availability of 
technologies. 
equipment, and spe- 
cialists 

Ability to obtain 
approvals from other 
agencies 

Soil would be transported to a prefabricated 
offsite stationary thermal treatment unit. 

Offsite thermal treatment has been implemented 
successfully at other sites with similar waste 
streams. Regulated landfills for treated soil are 
designed and constructed to minimize leaching 
of contaminants. 

Implementation of this alternative would pose no 
impediment to additional remediation. 

Air monitoring would be conduaed as appropri- 
ate during excavation and transportation. 

Coordination with NAS Jacksonville personnel 
would be required for the duration of remedial 
activities. Coordination with county, USEPk 
FDEP, and landfill regulatory agencies neces- 
sary. Coordination with offsite stationary ther- 
mal treatment facility would be necessary also. 

Availability of permitted stationary offsite thermal 
treatment facilities for contarnmated soil would 
be required at the time of remedial action. 
Availability of landfills permitted to accept treat- 
ed soils would be required also. 

Construction contractors, equipment, and labo- 
ratories are available. Mfsite stationary thermal 
treatment facilities are also available locally, but 
would requlre coordinat~on. 

Approval from State and USEPA necessary prior 
to offsite disposal of contaminated soil. Ap- 
proval from State and USEPA necessary prior to 
offsite treatment of contaminated soils. 

Thermal treatment units are delivered prefabri- 
cated and require little construction or site 
preparation. 

Onsite thermal treatment has been implement- 
ed successfully at other sites with similar waste 
streams. Unlike regulated landfills, onsite 
redeposition does not have leaching or runoff 
control protocols. 

Analysis is the same as for Alternative 1. How- 
ever, concrete pad constructed for staging of 
the thermal treatment unit would require remov- 
al before site restoration. 

Analysis is the same as for Alternative 1. Thor- 
ma1 treatment system would be monitored for 
gaseous releases. Treated soil would be sam- 
pled and analyzed to demonstrate compliance 
with remedial objectives. 

Analysis is the same as for Alternative 1, except 
that coordination with landfill agencies would 
not be necessary because treated soil would be 
redeposited onsite. Coordination with onsite 
thermal treatment vendors would be required 
also. 

Availability of thermal treatment unit at time of 
remedial action is necessary. Unlike Alterna- 
tives 1 and 2, availability of offsite landfills is not 
required. 

Analysis is the same as for Alternative 1. Ther- 
mal treatment vendors are generally available. 
but would require schedule coordinat~on. 

Approval from State and USEPA necessary prior 
to onsite treatment. H results of the pilot traat- 
ment test are acceptable, approval should not 
be difficult. Approval to backfill treated soil 
onsite would also be necessary; sampling and 
analysis of soil to demonstrate efficacy of onsite 
treatment would be required in order to get 

See notes at end of table. 



Table 8-1 (Continued) 
Comparative Analyses of Remedial Alternatives for PSC 2 

Focused RI/FS, Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville, Florida 

Alternative 1 : LNAPL recovery and excavation Alrer~oive 2: LNAPL recovery and excava- 
and offsite thermal treatment and disposal of tion and onsite thermal treatment of contami- 

Criterion 
contaminated soil and offsite disposal Of nated soil, onsite redeposition of treated soil 
LNAPL and offsite disposal of LNAPL 

Capital costs %567.000 $491.00 

O&M Cost $14,000 $21 .OW 

Total present worth $697,000 $61 4,000 
(including contingency) 

Notes: PSC = potential source of contamination. 
RI/FS = Remedial Investigation and Feasibility Study. 
NAS = Naval Air Station. 
AWRs = applicable or relevant and appropriate requirements. 
LNAPL = light nonaqueous-phase liquid. 
OU = operable unit. 
VOCs = volatile organic compounds. 
CERCL4 = Comprehensive Environmental Response, Compensation, and Liability Aet. 
USEPA = U.S. Environmental Protection Agency. 
FDEP = Florida Department of Environmental Protection. 
RCRA = Resource Conservation and Recovery Act. 
O&M = operating and maintenance. 





Table 8-2 (Continued) 
Comparative Analyses of Remedia1 Alternatives for PSCs 41 and 43 

Focused Ri/FS, Operable Unit 2 
Naval f ir  Station Jacksonville 

Jacksonville, Florida 

Criterion 

Attarnative 6: Excavation, onsite treatment of 
Altsrnativs 4: Excavation, offsite treatment 

Alternative 3: Excavation and offsite disposal filter media and hazardous debrls, onsite 
of all media and disposal Of media and hazardous redeposition of treated wastes, offslte dlsposal debris, offsite disposat of nonhazardous debrk 

of nonhazardous debris 

Asductlon of Mobility. Toxicity. or Volume 

Treatment process and 
remedy 

Amount of hazardous 
materlal deslroyed or 
treated 

Reduclion of mobility, 
toxicity, or voIume 
through lreatment 

Irreversibility of 
treatment 

Type and quantity of 
treatment residual 

Excavated filter media and debris would be 
disposed offsite without treatment. 

Neither contaminated filter media nor debris 
would be treated under this alternalive. 

Tonicity, mobility, and volume of contarninanls 
in fitter media would be reduted onsile but 
would be transferred to an offsite landfill. 

No treatment is used, but disposal is generally 
Irreversible. 

Approximately 1.000 gallons 01 water from 
decontamination would require treatment. 

Excavated filler media and hazardous debris 
would be treated oHslle via stabllizalion and 
subsequenlly disposed. Nonhazardous debrls 
would not be treated but would be decontaml- 
nated onslte prior to offsite disposal. 

Approwimately 2,450 cublc yards of filter medla 
and 114 tons of debris would be trealed offsite 
under this alternative, Nonhazardous debris 
would not be treated. 

Treatment of filler medla and hazardous debrls 
via stabilization would achleve slgniflcant reduc- 
tion in mobility of conlaminants, lnorganlc 
compounds would become entrapped Ir: a low- 
permeabilty rnatrl~. However, addllion of chem- 
ical setling agents to the wastes would increase 
the volume of contaminated medla. The toxlclty 
of contarnlnants would not be reduced because 
they ere entrapped rather than destroyed. 

Stablllzatlon is a potentially reversible treatment. 
Offslte disposal is generally Irreversible. 

Approxlmetely 1,000 gatlons of water from 
decontarninatlon would require tteatment. 

nlter medla and hazardous debrls would be 
treated using onslte stablllzation equipment and 
backfilled onslte. Nonhazardous debris would 
not be treated but would be decontaminated 
prior to offsite disposal. 

Approximately 2,450 cublc yards of filter media 
and 114 tons of hazardous debrls would be 
trealed onsite under this elternatlve. Nonhaz- 
ardous debrls would not be treated. 

Analysis Is the same as for Alternative 4. 

Analysis is the same as for Alternalive 4. 

Approximately 1,DMl gallons of water from 
deconlamlnation would requlre treatment. 
Treated wastes would be reused 8s backfill In 
excavated areas at PSCs 41 and 43, 

See noles at end of table. 



Table 8-2 (Continued) 
Comparative Analyses of Remedial Alternatives for PSCs 41 and 43 

Focused RI/FS, Operable Unit 2 
Naval Air Station Jacksonvilte 

Jacksonville, Florida 

Alternative 6: Excavation, onslte treatment of n, offsile Irealment 
filter media and hazardous debrls, onslte 'la ---, and hazardous 
tedeposition of treated wastes, offsite disposal - - d o u s  debris 
of nonhazardous debrls 

Protection of cornmu- 
nity during remedial 
action 

Prolection of workers 
durlng remediat ac- 
tions 

Environmental eRects 

Time until remedial 
ectlon objeclives are 
achleved 

Imphnantabllity 

Ability to construct 
technology 

H required, dust control would be implemented 
during excavation of filter media. Volatilization 
of filler media contaminants should not be 
problematic because VOC contarnhalion is not 
extensive at the sites. Work areas would be 
fenced off to control access. 

Workers would be required lo foliow an 
approved Health and Safety Plan. There are 
human safety risks associated with open hole 
excavation. 

No effects expected to surface water or ground- 
water. Releases of conlaminanls or particulates 
to air are expected to have minimal environmen- 
tal etfect. 

Approximately 5 weeks are necessary to meet 
the remedial action objectives for PSCs 4 1 and 
43. 

No construction would be required for imple- 
mentation of this allernalive. 

Analysis Is the same as for Allernatlve 3. 

Analysis is the same as for Alternative 3. 

Analysis Is the same as for Alternative 3. 

Appro~hately 5 weeks are necessary to meet 
the remedial action objectives for PSCs 41 and 
43. 

Analysis Is the same as for Alternative 3. 

Analysis is Ihe same as for Alternative 3, except 
that trealed wastes remain wilhln sits bound- 
aries. 

Analysis Is the same as for Alternative 3. 
Tralned personnel would be responsible for the 
operation of the stablllzalion equlpment. 

Analysis 4s the same as for Alternative 3. If 
curing conditions are optimized and the cheml- 
cal environment remains Ihe same, contaml- 
nants should not leach from stabilized filter 
medla that would be backfilled onsile. 

Approximately 7 weeks are necessary to meet 
the remedial actlon objedlvss for PSCs 41 and 
43. 

Wastes would be treated using prefabricaled 
stablllza!lon equipment, a well-demonslr~ted 
technology that uses common equlpment and 
requires minlmal construction or sib prepara- 
tion. 

- - - - - - - 

See notes at end of table. 
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APPENDIX A 

Field Screening Analytical Results 



Field screen in^ Equipment 

The following paragraphs provide brief summaries of the methods and equip men^ used 
for screening samples during the Focused Remedial Investigation (RI) field 
activities. 

Atomic Absorption (AA) AA spectroscopy was used to screen for total soil arsenic, 
cadmium, chromium, lead, and nickel. Samples were brought to the field office, 
prepared that day, and analyzed the following'day. Samples were analyzed with 
a perkin-~lmer" 3100 AA model spectrometer. Instrument detection limits were 
determined for each elemenc. These were in the low parts per million range. 

Gas Chromatograph (GC) Samples were screened for purgeable volatile organics 
using a Hewlett ~ackard" 5890 Series I1 GC in conjunction with a ~ekmar" LSC-2000 
purge-and-trap system, The system is controlledby amicrocomputer Chem stationL 
connected to an HP ~ a s e r ~ e t ~  111 printer. This systrem can detect volatile organic 
compounds ( V O C s )  in soil or water in the low parcs per billion range. Samples 
were screened for the following purgeable VOCs: l,l,l-trichloroethane, 
1,l-dichloroethane, benzene, chlorobenzene, ethylbenzene, methylene chloride, 
tetrachloroethene,toluene,trichloroethene,~inylchloride, cis-1,2-dichloroeth- 
ene, m/p-xylene, o-xylene, and trans-1,2-dichloroethene. 

Infrared (IR) Spectroscopy Samples were screened for total petroleumhydrocarbon 
(TPH) by IR spectroscopy using a Eoxboro ~ i r a n ~  fixed filter IR unit. The method 
protocol is adapted from U.S. Environmental Protection Agency (USEPA) Method 
418 .1 ,  with a modified micro-extraction suitrable for soil analysis. This method 
is used to determine gross contamination because of the large number of compounds 
that are collectivelymeasuredby this technique. These results may not directly 
correlate with routine laboratory analysis, e.g., target compound list (TCL) 
organics analysis, due to the better specificity of laboratory methods used. 



Table A-t 
Summary of Positive Detections in Soil Analytical Results, Field Screening 

Volatile organics* 
Operable Unit 2 

Focused RI/FS, Operable Unlt 2 
Naval Air Statlon Jacksonville 

Jacks~nville, florida 

Identifier /Depth l,l-Dichloro- trans-1.2- Benzene Chlorobenzene Ethylbenzene m/p-Xylsne o-Xytene Methylene Telrachlor- Toluene 
ethane Dlchloroelhsne Chloride oethene 

Fwrnsr Fta-fighting Training Area (PSC 2) 
ounseoo401 l o - t '  - 
o u 2 s m a o l  /@I' -- 
o u 2 s ~ o r o o 1  /o-I' - 
OU2SB01701 10-1' - 
OU2SB03101 /O-1' -- 
OU2SB06601 10- I '  
Domestic Walt* Sludge Drying Bed lPSC 41) 
DDBSB00503 /2.5-3.5' - 
D o e s m a  13-4' 
ODBSBO1203 13-4' 9.6 

DDBSBO2202 /2-3.5' 
DDBSB02402 12-4' - 
DDBSB02602 /2-3.5' -- 
DDBS602702 /2-3' - 
Industhl Wmls Sludge Drying Bed (PSC 431 

IDBSBOOSOI /2'-2' - 
m e s m o o t  lo-1' - 
lDSSeOlOO2 /3-5' - 
1Desmtm l  /o-l '  - 
lDBSB01202 /2-3.5' - 
lDBSBOl301 /@I' - 
lDBSBOl302 12-3.5' - 
lDBSBOt401 /0-1' - 
15BSB01402 /2-3.5' - 
IDBSB01502 /2-3.5' -- 

Notes: Analytical results expressed in pg/kg dry weight. 
J = Reported value is an estimated quantity; M = Matrix spike remveries do not meet criteria; B = Target compound is detected in the associated method blank. 
'Field screening of 14 purgeable volatile organic compounds (VOCs) using purge and t a p  gas chromatography done on 23 samples from PSC 2, 69 samples ffom 
PSC 41 and 36 samples from PSC 43. 



Table A-2 
Summary of Positive Detections in Soil Analytical Results, Field Screening 

Inorganics - Arsenic, Cadmium, Chromium, Lead and Nickel 
Operable Unit 2 

Focused RI/FS, Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville, Florida 

identifier /Death Arsenic Cadmium Chromium Lead Nickel 
~ .... . , -  

Fwmw Fro-fighting Training Arw (PSC 2) 
0U2SB00101 10.1' - 
OU2SB00301 10-1' + 

ou2sBoo4ol /@l' - 
OU2SBW801 /GI' 12 
o u ~ s ~ o i o o i  /GI' - 
OU2SB01701 /@I' 2 
OU2SBDZDOl /GI' - 
OU2SB02401 /&I' - 
OU2SB03101 /GI' - 
OU2SB04001 10-1' - 
OU2SB06301 10-1 ' - 
OU2SBO6601 /&I' - 
Domsstie Waste Sludge Drying Beds (PSC 41) 
~ ~ 6 ~ ~ 0 0 1 0 1  8 

DDBSB00102 11 .5-3' 24 
DDBSBOOlO3 134' 8 

DOESBOO201 /@I' 16 

DDBSBMI202 /IS-3' 16 
DDBSBOO203 /M' 6 
DDBSB00301 /0-1' 58 
DDBSBM1302 /I -5-3' - 
DDBSBMI303 13-4' - 
DDBSBKMOl 10-1' - 
DDBSBOO402 11-2.5' - 
DDBSB00403 /2.5-3.5' + 

DDBsBoo5ol /&l '  - 
DDBSB00502 /I-2.5' - 
DDBSBW503 12.5-3.5' 2 

DDBSB00601 10-1' - 
DDBSBOMO2 /I-2 '  - 
DDBSB00603 12.5-3.5 - 
D D B S B ~ ~ O ~  p i . 5 '  - 
DDBSBW702 11.5-2.5' - 
DDBSBCQ703 /I 5 2 . 5 '  - 
DDBSBOOBOI /P I '  42 

DDESBOOB02 /I-2.5' 40 

QDBSBCQ803 13-4' 52 

DDBSB00901 /0-1' 32 
DDBSB00902 11-2.5' 6 

DDBSB00903 /34 18 
DDBSBOlMIl /@I' 24 
DDBS601002 /1-3' - 
DDBSBOloO3 13-4' 34 . - 

See notes at end of table. 



Table A-2 (Continued) 
Summary of Positive Detections in Soil Analytical Results, Field Screening 

Inorganics - Arsenic, Cadmium, Chromium, Lead and Nickel 
Operable Unit 2 

Focused RI/FS, Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville, norida 

Identifier /Depth Arsenic Cadmium Chromium Lead Nickel 

DDBSBClllOl /@I' 24 26 4MlE 420 150 

DDBSBOllO2 11-2' 10 2 1 4  74 6 

DDBSBOl l o 3  /3-4' 6 - 10 1 0  2 

DDBSBOl201 /&I' 2 1 6  400 E 98 1 10 
DDBSBOl202 11-25 '  - - 4 2 4 

DDBSBOl2U3 /3-4' 1 8  2 4 2 12 

DDBSBOI301 /&I' 18 22 13M3 74 36 
DDBSB01302 /1-2.5' 24 2 1 6  1 2 0  1 2  

DDBSB01303 12.5.3.5' 6 - 8 12 6 

ODBSBOl401 / e l '  12 6 74 36 16 

ODES601402 /1-2' 46 - 6 8 8 

DDBSBOl403 12-3' - - 6 6 - 
DDBSBOl501 / G I  ' 1 6  88 E 1300 4 1 0  1 6 0  

DDBSB01501 D /&I '  1 0  76 500 E 330 120 E 

DDBSB01502 11-2' 32 - 20 8 - 
DDBSB01503 12-3' - - 6 - 1 0  

DDBSBO1601 10-1' 2 2 1 3 0  18 22 
DDBSBO1602 1 2 4 '  8 - 1 2  4 - 
DDBSB01701 /&I '  - - 34 4 8 

DDBSB01702 1 2 4 '  - - 36 6 1 0  

DDBSB01702D /24 '  1 0  - 1 0  4 4 

DDBSBOlBOl /@I'  - 4 220 22 1 8  

DDBSBO1802 12-3' 6 - 54 4 28 

DDESBOl901 /O-1' - 4 1 4 0  22 1 2  

DDBSB01902 /24' - - 70 4 2 6  

DDESBO2001 /@I'  1 6  1 4  370 E 56 28 

DDBSB02M32 12-3.5' - 52 2 1 8  

DDBSBOZlOl / G I '  6 2 110  1 6  24 
. .. . 

DDBSB02102 / G I '  - - 1 6  4 6 

DDBSB02201 /@1' 3 4  2 54  6 8 
DDBSB02202 12-3.5' - - 44 4 8 

DDBSB02301 / D l '  - 4 140  1 8  2 0  

DDBSB02301 D /&1' 6 2 92 1 4  4 

DDBSB02302 12-3.5' - - 44 2 20 

DDBSB02401 /&I' 14 - 32 4 - 
DDBSB02401 D 10-1 ' 1 2  2 40  - 2 

DDBSB02402 12-4' - - 1 0  - - 
DDBSBO2402D 12-4' 14 - 2 - 6 

DDBSB02501 /0-1' 1 6  - 26 - - 
DDBSBO25Ol D /@I ' - - 1 4  - 8 

DDBSB02502 /2-3.5' 6 - 4 - - 
DDBSB02502D 12-3.5' 22 - 1 0  - 6 

DDBSB02601 /&I '  - - 22 - - 
DDBSBO2601 D / e l '  22 - 2 6  - 1 0  

See notes at end of table. 



Table A-2 (Continued) 
Summary of Positive Detections in Soil Analytical Results, Field Screening 

Inorganics - Arsenic, Cadmium, Chromium, Lead and Nickel 
Operable Unit 2 

Focused RI/FS, Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville, Florida 

Identifier /Depth Arsenic Cadmium Chromium Lead Nickel 

DDBSBO2602 12-3.5' 14 - 6 
DDBSBO2701 10-1' 18 

DDBSBO2702 /2-3' - 
Industial Waste Sludge Drying Beds (PSC 43) 
lDESB00101 /0-2" - 
IDBSB00201 /&I' 2 
IDBSBM3202 11-2' - 
IDBSBOO203 12-3' - 
I D B S B ~ ~ O I  10-2" - 
IDBSB00401 /2"-1 S' - 
IDBSB00402 11 53.5'  12 

IDBSBoo403 13.54' - 
IDBSB00501 /02" - 
lDBSBCh3601 /2"-I' 6 

IDBSB00602 /1-2' 12 

lDBSBOO602D 11-2' 18 

IDBSB00603 /4' - 
IDBSB00603D 14' - 
lDBSBOO7Ol 10-2" - 
lDBSBOO801 /2"-2' - 
IDBSB00802 /2-2.2' - 
lDBSBOO803 /4' 

lDBSBOO803D 14' - 
lDBSBOO901 / D l '  - 
IDBSBCQ902 13-5' - 
IDBSBOlD31 / G I '  6 
IDBSBOl W2 13-5' - 
IDBSBOllOl 10-1' 2 
IDBSBOI 102 13-5' - 
lDBSBOl2Ol / @ l '  - 
lDBSBOl202 13-5' - 
lDBSBOl301 /&I' - - 
IDBSB01302 /2-3.5' - 
lDBSBOl4Ol /GI '  - 
IDBSB01402 /'2-3.5' - 
IOBSBOl501 /@I'  - 
lDBSB01502 /2-3.5' - 
lOBSBOl601 /&l' 6 

IDBSB01602 12-3.5' - 
IDBSB01701 / & I '  - 
IDBSB01702 12-3.5' - 
lDBSBOl801 /0-1' - 
ICBSBO1802 12-3.5' - - 6 

Notes: Analyt~cal results expressed in mg/kg dry weight. 
E = Analyte is detected at a concentration above the highest calibration standard. 



Table A-3 
Summary of Soil Analytical Results - Field Screening 

Total Petroleum Hydrocarbons 
Operable Unit 2 

Identifier /Depth TPH 

OU2SBM3101 /&I' 7900 

Notes: Analyt~cal results expressed in mg/kg dry weight. 
J = Reported value 1s an estimated quantity. 
U = Not detected at the mstrument detect~on h i t  (IDL). IDL maybe slightly higher depending on moisture content. 
B = Reported contamination in the associated method blank. 

Focused RIIFS, Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville, norida 

Identifier I Depth TPH 

OU2SB02301 10-1' 2800 
OU2SB02401 /GI '  500 

OU2SB02501 /&I' 620 

OU2SB02601 10-1 ' 580 J 

OU2SB02701 /@I' 5 7 ~  

OU2SB02702 12-3' 7000 

OU2SB02703 14-5' 1700 

OU2SB02801 10-1' 190 W 
OU2SB02901 10-1 ' 4200 

OU2SB03001 /&I' 54 UJ 

OU2SB03101 /&I' 4600 

OU2SBO32Ol /&I' 52 UJ 

OU2S803301 /@I' 51 UJ 

OU2SB03401 /&I' 52 UJ 

OU2SB03501 /@I' 180 BJ 

OU2SBO3601 /&I' 82 BJ 

OU2SB03701 /GI '  51 U 

OU2SB03801 /&I' 50 U 

OU2SB03901 /@I' 120 BJ 

OUZSBO~OO~ 10-1- 190 w 
OU2SB04101 /@I' 120 BJ 

OU2SB04201 10-1' 200 BJ 
OU2SBO4301 /&I '  140 BJ 

OU2SB04302 12-3' 57 U 
OU2SB04303 14-5: 250 

OU2SB04401 10-1' 130 w 
1 OU2SBO4501 /GI '  53 UJ 

OU2SB04601 /C-1' 130 RJ 

i OU2SB04701 /GI '  SO UJ 

OU2SB04801 10-1' 120 BJ 

1 OU2SBM901 10-1' 50 UJ 

Identifit I Depth TPH 

OU2SBO5M31 /&I' 51 UJ 

OU2SBO5101 /&I' 51 UJ 

OU2SB05201 /GI'  51 UJ 

OU2SB05301 /@I' 52 UJ 

OU2SB05401 /&I' 51 UJ 

OU2SB05501 /&l' 51 UJ 

OU2SB05601 10-1 ' 51 UJ 

OU2SB05602 /2-3' 76 

OU2SB05603 14-5' 61 U 

OU2SB05701/&1' 55 BJ 

OU2SB05801 /@I' 53 UJ 

OU2SB05901 10-1' 54 UJ 

OU2SB06001 /@I' 51 UJ 

OU2SB06101 /&I' 260 BJ 

OU2SB06102 12-3' 55 

OU2SB06103 14-5' 87 

OU2SB06201 /@I' 53 UJ 

OU2SB06301 10-1' 470 BJ 
OU2SB06302 12-3' 54 U 

O U ~ S B ~ ~ O ~  13-4' 83 

OU2SB06401 /&l '  52 UJ 

OU2SB06501 /&I '  580 BJ 

OU2SB06601 /@I' 140 B 

OU2SB06701 /@I' 51 U 
OU2SBoSSOl 10-1' 52 U 

O U ~ S B D ~ ~ O I  /@I' 51 U 

OU2SB07001 /@la  59 B 

OU2SBO7lOl /&I '  50 U 

OU2SB07201 /@I' 50 U 

OUZSB07301 /&I '  60 B 

OU2SBO7401 /&I' 1M3 B 





008-58- 19 000 -50 -  17 
ND,*,4 

DDB-SB- 18 ND,*,ND 
ND,*,4 4 DDB-SB-05 4 ODB-58-11 

10,26,2 ND,2,26 
I I 

DDB-SO- 16 
4 ND,*,2 

ND,*,2 000-SB-06 
O D B - S B - 0 3  DDO-58-09 DDB-SB- 12 

ND,2,34 
ND,6,170 

4, * N0,2,36 2,ND, 16 
4 -4 

NOTE: 
NO - NON DETECT 

X,Y,Z - CONCENTRATIONS OF CADMIUM 1N mg/kg 
DETECTED IN SOIL AT 0 ' - l ' ,  1 ' -2 .5 ' ,  3'-4' 
BELOW SURFACE 

- SAMPLE NOT COLLECTED 

FIGURE A-2 
ONSITE CADMIUM RESULTS FOR 
DOMESTIC SLUDGE DRYING BEDS, 
PSC 41 

DDB-SB- f 3 

0 dm 
SCALE: 1" = 40' 

FOCUSED RllFS 
REPORT 
FOR OU2 

NAS JACKSONVILLE 
JACKSONVILLE, FLORIDA 



DDB-SB- 
180,6,4 

000-50-  19 DDB-SB- 1 7 
140,*,70 

D D B - S B -  18 
220,*,54 

34 , * ,36  DDB-SB-16 
4 L- 4 DDB-SB- l l 4. 130.*. 12 

NOTE: 
NO - NON DETCCl 

X , Y , Z  - CONCENTRATIONS OF CHROMIUM IN mg/kg 
DCTECTED IN SOIL A T  0'-1', 1'-2.5' ,  5 ' -4 '  
B E L O W  SURFACE 

* - SAMPLE NOT COLLECTED 

DDB-SB- 15 
1 300,20,6 
I 

40 

SCALE: I "  = 40' 

- -- - - - - - 

FIGURE A-3 
ONSlTE CHROMIUM RESULTS FOR 
DOMESTIC SLUDGE DlRYlNO BEDS, 
PSC 41 

FOCUSED RI/FS 
REPORT 
FOR OU2 

NAS JACKSONVILLE 
JACKSONVILLE, FLORIDA 



DDB-SB- 
6,NO,ND 

DD8-58-20 008-50 -  19 ODD-SB- 17 
DDB-58- 18 

56.'.2 22,*,4 22,*,4 4 * , 6  DDB-SB-16 * 4 DDO-93-05 4 4 000-SB-11 & 1 8 D * , 4  
N D , N D , 2  420,74,10 * * 4 4 *  4 4 4. 4 4 038-50-14 

DDB-58-02 D D B - S B - ~ ~  ODB-SB-07 OW-SB-38 DDB-SB- 1 0  D08-SB- 13 
2 6,8,6 

12,NDqND , 4 , 6 , 2  11,4,ND 3 1 0 9 2 ~ 6  2 7 0 ~ 8 ~ 1 0  74,120,12 
000-58 -27  

000-SB-06 DDB-SB- 12 000-SB-15 
4 NDDb,ND 

000-58-03 140,2,ND 008-SB-09 
130,ND,ND 4 360,NDD2 98 ,2 ,2  

4 4 
440,8,NO 

2 4 

NOTE: 
NO - NON DETECT 

X,Y,Z - CONCCNTAATIONS O f  LEAD IN mg/kg 
DETECTED IN SOIL AT 0'-l', 1' -2 .5 ' ,  5 ' -4 '  
BELOW SURFACE 

- SAMPLE NOT COLLECTED SCALE: 1' = 40' 

FOCUSED RllFS 
ONSITE LEAD RESULTS FOR 
DOMESTIC SLUDGE DRYING BEDS, 



DDA -50 -  2 1 -4 
24,*,6 

NOTE: 
NO - NON DETECT 

X.Y,Z - CONCENTRATIONS OF NICKEL IN mg/ks 
DETECTED IN SOIL AT 0'- 1 ', I '-2%, -31-4'  
HELOW SURFACE 

* - SAMPLE NOT COLLECTED 

DDR-SB- 15 
t 60,ND, 10 

SCALE: I "  = 40'  

FIGURE A-5  
ONSITE NICKEL RESULTS FOR 
DOMESTIC SLUDGE DRYINO BEDS, 
PSC 41 

FOCUSEO RVFS 
REPORT 
FOR OU2 

NAS JACKSONVILLE 
JACKSONVILLE, FLORIDA 













APPENDIX B 

Evaluation of Screening Sample Analytical Results 



B .I- Introduction 

In accordance with the approved work plan, samples were sent to an offsite 
laboratory for full TAL/TCL analysis based on the TPH concentration screened 
onsite during the field investigation (RI/FSWP, ABB-ES, 1992). More than 10% of 
the samples screened onsite for volatile organic compounds (VOCs) , five heavy 
metals, and total petroleum hydrocarbons (TPH) were submitted to an offsite 
laboratory in order to provide comparative information on the overall quality of 
field screening results compared with the higher quality offsite data. Presented 
below is an evaluation of the analytical results for samples split for onsite 
field screening and offsite laboratory analysis. This evaluation compares Naval 
Energy and Environmental Support Activity (NEESA) Level D (U.S. Environmental 
Protection Agency [USEPA] Level IV) offsite laboratory results with USEPA Level 
I1 field screening sample results for the following compounds and analytes: 

volatile organic compounds ( V O C s ) :  l,l,l-Trichloroethane, 1,l- 
Dichloroethane, Benzene, Ghlorobenzene, Ethylbenzene, Methylene 
chloride, Tetra-chloroethane, Toluene, Trichloroethene, Vinyl 
chloride, m/p-Xylene, o-Xylene, trans-1,2-Dichloroethene, andcis-1,2- 
Dichloroethene; 

inorganic analytes: arsenic, cadmium, chromium, lead, and nickel; and 

TPH. 

B.2 Evaluation Methods 

a Two approaches were used to assess paired offsite and onsite analytical results: 
(1) application of the duplicate precision criteria to paired offsite and onsite 
results for organic compounds, inorganic analytes, and TPH; and (2) linear 
regression analysis of the positive detection pairs for inorganic analytes and 
TPH . 

The duplicate precision criteria has been routinely used in the NEESA and USEPA 
Contract Laboratory Program (CLP) to evaluate comparability of laboratory 
duplicate samples. The same approach can be applied to field duplicates or split 
samples. Precision is a quantitative measure that is expressed as the relative 
percent difference (RPD) between analytical values for two samples from the same 
source divided by the average of their analytical values. The values used to 
assess precision are obtained from estimated and positive detections above 
contract required quantiration limits (CRQLs) or instrument detection limits 
( I D L s ) .  RPD is calculated using the equation: 

where Dl and D, are the reported values for the duplicate samples. 

Sources of poor precision include sample heterogeneity, improper handling of 
samples, or imprecise preparation or analysis of the samples. Split samples 
measure comparability of field and laboratory results; therefore, the results may 
have more variability than laboratory duplicates, which measure only laboratory 
performance, Soil duplicate results have a greater variance thanwater matrices 



due'to difficulties associated with collecting identical field samples. Another 
source of variability is the differenr methods used in the analysis, i. e. , field 
methods versus CLP methods. 

There are no specific NEESA review criteria for split sample precision. The 
standard operating procedure used by some USEPA regional offices (e,g., Region 
11) specifies that field duplicates be qualified as estimated if RPD is greater 
than 100 for paired data where sample and duplicate are both greater than 5 times 
the contract required detection limit (CRDL) or the CRQL). If the sample and/or 
duplicate is less than five times the CRDL or CRQL, the absolute difference 
criteria is used. Field duplicates are qualified as estimated if the absolute 
difference between the analytical values is greater than two times the CRDL or 
CRQL. When the IDL is greater than the CRDL, the IDL value is subsrituted for 
the CRDL. No calculations are made if both sample and duplicate are below 
detection or quantitationlimits; the field duplicates are considered to be within 
control limits. 

Linear regressionanalyses were appliedto the data for cadmium, chromium, copper, 
lead, and TPH. Ideally, the linear correlation coefficients between measurements 
obtained by both techniques should be near 1. When field screening and/or offsite 
laboratory data is a nondetect (U qualifier), the pair was excluded from the 
linear regression analysis to circumvent uncertainties inapplying censoredvalues 
to the data below detection limi~s. 

B.3 Findings 

Volatile Organics A comparison of the field screening results and the offsite 
laboratory results for VOCs is presented in Table B-1. In 94 percent of the cases 
(239 out of 252 pairs), the field screening report of a non-detection was 
confirmed by the offsite laboratory. RPD was calculated for one of two 
occurrences of positive detections inboth field screening and offsite laboratory 
analysis, i.e., total xylenes in sample OU2SBO3101, For the detected concentra- 
tions of 140 and 350 micrograms per kilogram (pg/kg) , RPD equals 57 percent. The 
reported values are within control limits based on the RPD criteria. In the only 
other occurrence of a positive detection pair (ethylbenzene in sample OU2SB01701, 
with reported concentrations of 14,000 and 7 pg/kg) ,  the absolute difference 
criteria was used because one value is below CRQL, as with the remaining 11 pairs 
where only the onsite field screening data indicated positive detections. Of 
these 12 data pairs where the difference criteria was used, only 2 pairs are in 
control: benzene and totalxylenes results in sample OU2SB01001. Thus, 3 percent 
of the data failed the difference criteria. In summary, Level B field screening 
data for VOCs are confirmed by the offskte analytical results in 97 percent of 
the cases. 

Total Petroleum Hydrocarbons Onsite field screening and offsite analytical 
results for TPH are presented in Table B-2. One out of 11 data pairs (9 percent) 
failed the absolute difference criteria. Simple linear regression analysis 
performed on three positive detection pairs shows a correlation coefficient, r2 - 0 . 9 1 .  TPH field screening data are confirmed by the offsite analytical results 
in most cases. 

Inorganics: Arsenic, Cadmium, Chromium, Nickel, and Lead Onsite field screening 
and offsite analytical results for the five heavy metals are presented in Table 
B-3. Using the RPD or absolute difference criteria for the duplicate analytical 





Table B-1 (Continued) 
Comparison of Analytical Results Between Onsite Screening and Offsite Laboratory 

Purgeable Volatile Organics 

Focused RI/FS, Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville, Florida 

1, I ,  1 -Trichloroethane 1,l -Dichloroethane 1,P-Dichloroethene Benzene Chlorobenzene Ethylbenzene 
Identifier /Depth ONSITE OFFSlTE ONSITE OFFSITE ONSITE OFFSITE ONSlTE OFFSlTE ONSITE OFFSlTE ONSITE OFFSITE 

Former Fie-fighting Training Arso IPSC 21 

Domestic Wasre Sludge Drying Beda (PSC 41) 

DDBSBCQZUl /@I '  - - 
DDBSBOO502 /l-2.5' - -- 
DDSSB00601 /C-1' - -- 
DDBSBO0602 /I-2' - - 
Indlg+bl Waste Sludge Drying Bade (PSC 43) 

losseooml /@I' - -- 
lDBSaOo202 /1-2' - - 
lDBSBNJ203 /2-3' - - 
lDBSB00301 /0-2' - - 
IDBSm4Ot /2'-1.5' - -. 
lDBS800402 i1.5-3.5' - -- 
lDBsmo6ol 12'-1' - 
Notes: Analylical resulls expressed in m/kg dry weight. 

- = Compound not detected at the instrument detection limit (onsite) or contract required quantitation limit (offsite). 
Balded entries indicate positive detections o l  a compound in both offsits and onsile laboratories (2 occurrences), and In the onsile laboratory only (1 1 occurrences); 
Shaded entries indicate paired data is out of control lor the precision (absolule difference) criteria. 



Comparison of Analytical Resuhs Between Onsite Screening and Offsite Laboratory 
Total Petroleum Hydrocarbons 

Focused RI/FS, Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville, Florida 

Total Petroleum Hydrocarbons 
Identifier /Depth Onsite Mf-site Difference RPD 

Former Fro-fuhting Training Are. [PSC 2) 

ounseossoi p i '  - 13.4 13.4 

~unseonoi /&I' 5s BJ 29.3 25.7 

DU2SB05801 10-1' - 2.9 J 2.9 

OU2SB05901 /@I' - - - 
DU2SB05901 RP 10-1' - - - 
OU2Ssosool /&l '  - - - 
OU2SB06101 10-1' 260 BJ a 2  85 

OU2SB06601 /@I' 140 B 262 114.8 

OU2SBG6701 /&I' - 11 11 
OU2SBC6901 10.1' - 1 .8 1.8 

Notes: Analytical results expressed in rng/kg dry weight. 
- = TPH not detected at the method detection limits: 50 rng/kg onsite; 1.6 mg/kg offsite. Detection 

limits may be slightly higher depending on soil moisture content. 
RPD = relative percent difference. 
Shaded pair is out of control for the precision (absolute difference) criteria. 
Bolded entries are analytical pairs used in linear regression analysis. 



Table B-3 
Comparison of Analytical Results Between Onsite Screening and Offsite Laboratory 

Inorganics - Arsenic, Cadmium, Chromium, Lead and Nickel 

Focused RI/FS, Operable Unil 2 
Naval Air Station Jacksonville 

Jacksonville, Florida 

ARSENIC CADMIUM CHROMIUM LEAD NICKEL 
Identifier /Depth OFFSITE ONSITE OFFSITE ONSITE OFFSITE ONSITE OFFSiTE ONSITE OFFSITE ONSITE 

Former Firs-fighting Training Ares IPSC 2 )  
OU2SBOOlOl /&I' 0.93 J - 0.79 B - 1.9B 2 10.4 J 2 - - 
OUZSB00301 /&I '  - .- 0.7 0 - 6.6 8 33.1 30 - - 
OU2S800401 /@I' 1. t  0 -- 0.66 B - 4.9 18 8.6 J 22 1.9 B - 
0U2sBU0501 /O- t ' - 12 0.97 B - 2.8 f 0 16.2 40 - - 
0 ~ 2 s m l ~ l  /o-1' 0.66 B - 1.1 0 16 2.0 - - - 
OU2SB01701 /0-1' 2.1 0 2 7.2 20 17.6 20 133 310 7.6 B 14 
OU2SB02401 /O- 1'  1.2 - 2.7 6 47 40 2.7 B 6 
0~2~803101  /o-1' 0.35 B 1.5 - 6.1 18 30.8 18 - 10 
OU2SBO4OOt /O-1' - -- 2.1 - 6.4 42 28.2 6 - 12 
OU2SB06M11 /O-1' 0.34 6 0.8 B - 10-8 14 4.6 8 - - 
Domestic Waste Sludge Drying Beds lPSC 4 1 1 
DDBSmlOl /O-1' - 8 9.6 8 206 180 23 3 8 20.7 16 

DDBSBOOf 02 / 1.53' - ' 24 -- 8 6.6 6 8.5 J - 6.4 B 16 

DDBSBCOlO3 /3-4' - 8 - - 4 4.5 J - - - 
DDBSW301 /O-1' 61.1 J 68  134 170 631 0 6200 262 3 130 110 130 
DDBSB00302 11.5-3' 0.62 J 4 6 4.4 14 4.2 J - 18.7 34 
DDBS0MI303 /3-4' 0.88 J - - - 0.76 6 6 2 J  - - - 
DDBSaoO401 /&I '  1.5 J 28.5 24 376 640 68.1 J I 4  73.7 62 
DDBSB00402 /I -2.5' 0.73 J - 14 10 2.4 B 4 4.4 LI 6 62.8 62 
DOBSB00403 /2 .53.5 '  - - - - 4 2.3 J 2 - - 

Industrial Waata Sludge Drying Bedm (PSC 43) 
!DBSBOOtOi /&l '  0.94 J 223 160 16000 13000 583J - 1110 880 
lDBsBO0501 /@I' - -- 98.3 86 7060 6100 444 J 370 618 240 
lDBSBWXl2 11-2' - 12 -- - 4.8 14 2.1 J - 3 8 -- 
lDBSBNI701 /@l '  0.84 J - 484B  380 47700 19000 1220 J t 200 1640 3200 
IDBSBm802 /1-2.5' - -- 23 18 264 640 15.5 J - 6.7 B 22 

IDL 0.34 1 0.52 1 0.5 1 0.22 1 1.84 1 
CRDL 2 1 2 0.6 8 

Correlation coefficient (r'l N/A 0.9818 0,9371 0.9808 0.9078 
Notes: Analytical resutts expressed in rng/kg dry weight; IDL = instrument Detection Llmlt; IDL maybe slightly hlgher depending on soil moisture content. 

- = analfle not detected a1 the IDL; J = reported value is an estimated quantity; B = Reported value is between IDL and contract required delection limits (CROL). 
Shaded entries indicate paired data is out of control lot the precision criteria. Bolded pairs ate used in linear regression analysis. 



values, 26 out of 120 pairs (21 percent) of the analytical results were out of 

a control limits for the 5 heavy metals, broken down as follows: arsenic, 5 samples 
outside control limits forthe absolute difference criteria (20 percent); cadmium, 
none ( 0  percent); chromium, 8 samples outside control limits for the absolute 
difference criteria (33 percent); lead, 5 samples outside RPD control limits and 
8 samples outside absolute difference control limits (54 percent); and nickel, 
none ( 0  percent). 

Linear regression analysis for cadmium, chromium, lead, and nickel show that field 
screening and offsite analytical data are significantly correlated for samples 
with positive detections fromborh screening and laboratory analysis, as indicated 
by their correlation coefficients (Table B-3). Based on these results, most of 
the field screening data for the  five heavy metals are confirmed by the offsite 
analytical results. 



APPENDIX C 

Grain Size Distribution, Total Organic Carbon, and 
Heats of Combustion 





I Soils Analvsid 

1 PARTICLE SIZE ANALYSIS 

~ois ture  Cant % U-w WQSS vvt 

Corr. Dry Mass 9 50.00 (M) Gr--- n- 
Pass $10 sieve % 100.00 (0) - MC 

I ASTM D-422 

Proj. Desc. : ,4BBhthS J a c k o n d c  Sample 1.D. : 90046009 

J 

I 
- . -  - 

Units Units 
50.00 Can No. -- Mass Dry Sample 9- - A- ----- [ 1 

'"'3 Mass 9 50.c 
"3s u y Mass g 5O.C 
)isture Mass 9 0.C -- L 1--- 

9 0.c 

.proj. Number: LGN00999.99.JA 

r test 

Sample Dex.: DDBSBOO631 
Date Analyzed: 

. --- .. - -  - 

Mass of total sample represented Tare M-s 

by mass used in hydromete n-. --:I J--- 

W = (M/B)x100 = 50.00 g 
Hydrometer No.: 87026 Type: 152H 
Dispersing Agent: Sodium Hf 

. L _ - - L - * -  

ATENTION: Ms. Nancy Mosurick 06/30/93 

: I HYGROSCOPIC MOISTURE CONTENT 

Ury 3 0 1 1  I V l d 3 3  

Moisture Content 

~x~merapnospnaie  
I Amount ukd: 50 ml Specific Gravity: 2.53 

Material Retain& On 75 urn Sieve Afier Weshing 

STD Net Percent Accum. 
Sieve Gross Tare Mass Retained Retained STD Percent 

;St Mass Mass Indiv. Accurnubtive Individual humulative .Sieve Passing 

20# 414.82 414.63 0.2 -- 0.4 0.4 0.850mm 99.6 
40$ 395.98 395.41 0.6 0.8 1 .I 1.5 0.425mm 98.5 
80$ 368.59 353.05 15.5 16.3 31.1 32.6 0.180mm ' 67.4 

100+ 371.36 366.67 4.7 21.0 9.4 42.0 0.150mm 58.0 
200# 391.43 381.42 10.0 31.0 20.0 62.0 0.075mm 38.0 

<200+ 368.71 367.80 0.9 50.0 1.8 63.8 <0.075mm 36.2 

I 

Elzpsed Corr. Particle Pct . - 
Reading Time Time Hydrom Temp Hydrom Diarn. Soil 

Day Hr Min (min) Reading "C Reading (mm) Susp. 

Date: 7k/73 





p6ma+q 
I PARTICLE SIZE ANALYSIS 

I Materid Retzined On 75 urn Sieve After Washing 

IASTM D-422 

STD Net Percent Accum. 
Sieve Gross Tare Mass Retu'ned Retained STD Percent 

# Mass Mass Indiv. a w l a t i w  lndiviud Accumulative . Sieve Passing 

Proj. Desc. : ABBNAS Jacksomille 
' proj. Number: LGND0999.09.JA 

Elapsed Corr. Particle Pct 
Reading Trne - Time Hydrom Temp Hydrom Diarn. Soil 

Day Hr Min (min) Reading 'C Reading (rnm) Susp. 

Sample 1.D. : 90046005 
Sample Desc.: 1 DBSB00701 

Date: 7////%/ 
/ .  

ATTENTION: Ms. Nancy Mosurick Date Analyzed: 06/30/93 

INITIAL SAMPLE MASS HYGROSCOPIC MOISTURE CONTENT 
Units Units 

Mass Dry Sample 9 50.00 Can No. -- 
Gross Wet Mass 

[ I 
Moisture Cont % 0.00 9 50 
Corr. Dry Mass 9 50.00 (M) Gross Dry Mass 9 50 
Pass 4 1 0 sieve % 100.00 (8) Moisture Mass 9 0 
Mass of total sample represented Tare Mass 9 0 
by mass used in hydrometer test Dry Soil Mass 9 50 
W = (M/B)x100 = - 50.00 g Moisture Content % 0 

Hydrometer NI : 87026 Type: 152H . . -. 
Dispersing Agent: Sodium Hexzmetaphosphate 

. . - 
Amount Used: 50 ml Specific Gravity: 2.52 





I Soils ~nalvsisj  
I PARTICLE SIZE ANALYSIS 

I INITIAL SAMPLE MASS HYGROSCOPIC MOISTURE CONTEN' 

~ASTM D-422 

Units I Units 
g 50.00 Can No. -- Mass Dry Sample [ I 

Moisture Cont % 0.00 Gross Wet Mass 9 51 

Proj. Desc. : ABBDIAS Jacksonville 
Proj. Number: LGN00999.99.JA 

. ~- . 

Corr. Dry Mass 9 50.00 (M) Gross Dry Mass s 5( 
Pass # 10 sieve % 100.00 (6) Moisture Mass 9 C 
Mass of total sample represented Tare Mass 9 C 
by mass used in hydrometer test Dry Soil Mass 9 51 
W = (M/B)x 100 = 50.00 g Moisture Content % 

-. 
C 

Hydrometer No.: 87026 Type: l52H . . - 

Sample 1.D. : 90048020 
Sample Desc.: SB03101 

~ ' k p e r s i n ~  Agent: Sodium Hexametaphosphate 
Amount Used: 50 ml Specific Gravity: 2.57 

1 Material Retained On 75 um Sieve After Washinq 

ATTENTION: Ms. Nancy Mosurick 

STD Net Percent Accum. 
Sieve Gross Tare Mass Retained Retained ST0 Percent 

Date Analyzed; 07/07/93 

u 
n- Mass Mass Indiv. Acavnuktive Individual m m u l a t i v e  S k ~ e  Passing 

20iru 428.90 428.75 0.1 -- 0.3 0.3 0.850mm 99.7 
40# 395.20 395.06 0.1 0.3 0.3 0.6 0.425mm . 99.4 
80# 338.67 337.15 1.5 1.8 3.0 3.6 0.180mm 96.4 

loo$ 365.44 357.60 7.8 9.6 15.7 19.3 0.150mm 80.7 
200# 417.00 381.44 35.6 45.2 71.1 90.4 0.075mm 9.6 

<200# 360.63 360.28 0.4 50.0 0.7 91.1 <0.075mm 8.9 
. . 

. A Elapsed Corr. Particle Pct 
Reading Time T m e  Hydrom Temp Hydrom Diarn. Soil 

Day Hr  Min (min) Reading "C . Reading (mm) Susp. 

7 12 21.8 . 
-d - 4  -d 6 0 -- 

6 7 13 0.67 12.5 21.8 - . 7.4 . 0.0632 15.1 
6 7 43 30 8.5 21.8 3.4 0.0097 6.9 
6 8 13 60 8.0 21.7 2.9 . , - . 0.0069 5.9 
6 .  11 13 . 240 8.0 21.5 2.8 0.0034 -5.7 
6 3 13 480 7.0 - 21.5 1.8 0.0024 3.7 , 

7 7 13 1 440 6.5 21.4 1.3'  0.0014 2.6 





1 Soils Analysis1 

Material R e t ~ n e d  On 75 urn Sieve After Wzshin 

Accum. 

L 

PARTICLE SIZE ANALYSIS 
ASTM D-422 

Proj. Desc. : ABBltWS Jacksonville . Sample I.D. : 90048024 

' 

STD Net Percent 
Sieve Gross Tare Mass Ret ined  Retained STD F 

# Mass Mass Indiv. /\ccumulative Individual ~ccurnulative Sieve F a a a ~  

4 'l I Q n RSnr 

Proj. Number: LGNOO999.99.JA 

Elapsed Corr. Particle Pct . - 
Reading Time Tme Hydrom Temp Hydrom Diam. , Soil 

Day H r Min (min) Reading "C Reading (mm) - 
Susp. 

21.8 -- - - - - 
6 7 13 0 -- 

14 0.67 10.0 21.8 4.9 .. 0.0629 9.9 6 7 
44 30 8.0 21.8 2.9 0.0095 5.8 6 7 
1' 4 60 7.5 21.7 2.4 0.0067 4.8 6 8 

11 14 240 6.5 21.5 1.3 0.0034 2.6 6 
14 480 6.5 21.5 1.3 ' 0.0024 2.6 6 3 
14 1 440 6.5 21.4 1.3 0.001 4 2.6 7 7 

. .. 

Sample Desc.: SB06601 

Approvea ~y ,. 

CH2M HILL Qualiry ~ n a l y k o l  LaDoroto~ ' 

*A~~ENTION: MS. Nancy Mosurick Date Analyzed: 07/07/93 

INITIAL SAMPLE MASS HYGROSCOPIC MOISTURE CONTENT 
Units Units 

Mass Dry Sample 9 50.00 Can No. 
-- 

0.00 Gross Wet Mass 
[ I 

Moisture Cont % 9 5C 

Corr. Dry Mass 50.00 (M) Gross Dry Mass 9 5C 9 
Pass #10 sieve % 100.00 (B) Moisture Mass g C 
Mass of total sample represented Tare Mass g C 
by mass used in hydrometer test Dry Soil Mass g 5C 

W = (MIB) x 100 = 50.00 g Moisture Content % C 

Hydrometer No.: 87026 Type: 152H 
Dispersing Agent: Sodium Hexametaphosphate 
Amount Used: 50 ml Specific Gravity: 2.63 



C l  
1 PARTICLE SIZE ANALYSIS 

Material Retained On 75 urn Sieve Afier Washing 

STD Net Percent Accum. 
Sieve Gross Tare Mass Retained Retained STD Percent 

# Mass Mass Indiv. liccumuiative Individual /issumuhtive Sieve Passing 

. - Elapsed Corr. Particle Pct 
Reading Time Tme Hydrom Temp Hydrorn Diam. Soil 

Dav H r Min (min) Reading "C Reading (rnrn) Susp. 

. ' 

-. - 0001 
Approved By: Date: 7/?/7 3 - 0 0 0 6  

CHZM HILL Quol~ty Anolyficol Lobororory 5040 , Coterp . -, 

' /  
;\\or Rood. Redding. 9 16.2M.52 

FAX '716.2L 



* .  

7 hkhkmam 
Project Nme: NASJAX OU1 Fidd Sarrrpllng Date Rec'd: 

Project Managw Naney MousurkWGN Batch ID: 538201 
Sampled By: C. D. -&in Dllutim Factor; 

CIlent Sample ID: OU2SB-031-01 Report R e e n  No.: 1 
Sampling Dale: W17A3 Repxted Byi E SaaJy 
Sampling Tune: 1812 Reviewed By: H. Van Nica 

Repartlng Sample 
- UmH - Result QualHTer UnHs 

BTURB ASTM 024 7n193 



t I n f n m - -  
Pmjad Name: 

Prow Manager. 
Sampled By: 

CSem Sample ID: 
Sampling Date: 
SbpEng Tme: 

NASJAX OU1 Field Sarrpling W e  Ref'd: W a 3  

Nurey MwsuricWLGN Bach ID: 53W2 
C. D. Goadwin Dikdm W. 
OUZSB-06&01 R-rt Rw'rPion No.: 1 
611 7 ~ 3  R e p ~ d  B+ E Sedy 
1815 Reviawed By: H. Van Nlca 

Basis: 1 

Reparting Sample Data 

A n a w e  LlmH Result Quallfler Units Method ' 2 ~ n a l w s d  

BTU 

U-Not detect& a1 wif ied  d&&n limits 
J=Estirnated value - 



FORM 1 
ANALYSIS DATA SHPST 

G E N Z X U  CESMISTRY LZVEL 2 & 3 

- 
Lab Name: CHZM HILL LABORATORIES 

Marrix (soil/water) : SOIL 

% Solids (if s o i l )  : 98.9 

Client S m v l e  Number 
I - I 

Batch Number(s) : GN-90048 

Dare Collected: 06/17193 

Date Received: 06/18/93 

Lab Sample ID: GN-90048024. 

1 '. . . 
I I 1 I CONC. I DATE 

ANALYTZ ' I CONCENTRATION I UNITS I ANALYZED 
I I I I I 

1 415.1 TOC I 33800 I ms/Rs 1 07/08/93 
I I I I 

FORM 1 - GENERAL CH*ISTRY 



. FORM 1 
ANALYSIS DATA 

GENE= CEZMISTXY 

Lab Nme: CH2M HILL LABQRATORIZS 

Batch 

Matrix (soil/water) : SOIL 

% S o l i d s  (if s o i l )  : 89.4 

SHEET 
LEVEL 2 & 3 

Number (s) : GN-90046 

D a t e  Col lected:  06/15/93 

Date Received: 06/16/93 

Lab Sample ID: GN-90046005 

-FOW 1 - GENERAL CXEMISTRY 



FORM 1 
ANALYSIS DATA SHEET 

G E N E W  CHCMISTRY LEVEL 2 & 3 

C l i e n t  S a m ~ l e  Number 
I I I 

L a b  Name: CHZM HILL LABORATORIES I I 

Batch Number ( s )  : GN-9n046 

Matrix (soil/water) : SOIL 

% so l ids  (if soil) : 96.9 

Date Collected: 06/15/93 

Date Received: 06/16/93 

L a b  Sample ID: GN-90046009 

1 

CONC . ' . DATS 1 
UNITS 1 ~ A L Y Z B D  
ma/Ku 

mydoD m T u Y T E  1 CoNcErnmTIoN 

4 1 5 . 1  

I 

i 
i I 1 

1 1 I 06'30'93 j I i I I I 

I I I I I I 

TOC 

1 

21100 

1 
1 I I I 

I I ! 

I 
I I 1 I 

1 I I I I I 1 I 

I I I I I 
I I 

I 
I I I 

I I I I 
I I I I i I I 

I 1 1 .  I I 1 
I 

I I 

i 
I 
I I I 

I 
1 I 

I I I I I ! I I 

i I I I 
I I I I 

I I ! 



CORE LABORATORIES 
Western Atlas 
International 

L A B O R A T O R Y  T E S T S  R E S U L T S  
1 O/ZT/P3 

38 UWBER: 935130 WSTDMER: CH2W H I L L  ATTY: U R E U  DANIELS 

-1ENT I.D.........: 
:TE SAMPLED.. . . . . .: 10/13/93 
I H E  SAMPLED.......: l t : 3 5  
3RK DESCRIPTlDY...: U2-PZ-00-01 

I S T  DESCRIPTIOU 

-sen ic  by I C P  

;U, Gross,  B a r b  

s h i m  b y  I C P  

i p i L L a r y  Gas Chrlrrratography 

; r m i u n  b y  I C P  

6 .B.P. '; Recovered  
1CX Recovered  
2OZ Recovered 
3CX Recovered 
LC'; Recovered  
SC': Recovered  
6OZ Recovered 
?CX Recover& 
ECX Recovered  
F2X Recover& 
95': Recovered 
Erd Point 
X Recovered = Loss 
X Residue 

a s ?  P o i n t ,  PHCC, 

neraric V i s c o s i t y  

3d by ICP 

; i n  T r a n s f o r m r  O i  L ,  ASTU DL059 

tcific G r a v i t y  

!INAL R E S U L T  

A t t a c h e d  

L A B W T O R Y  I.D...: 935130-0001 
DATE RECEIVED.. . . :  10/15/93 
TlHE RECEIVED .... : 15:29 
REWRKS..........: 

WITS OF WEhSURE 

nrp/Ku 

BTU/Lb 

W K g  

S e e  A t t a c h e d  

ut. X 

mg/KP 

Dcg F. 

Deg F. 

Dtg. F 

cst  a LO C 

w m  

ppa w t .  

[CP, !SU EL6 

\STM D-240 

ICP, SY 8L6 

:api 11 iary GC 

K T M  D-8D8 

ICP, SY &C6 

LSTM D-86 

isrn D-a5 

LSTM D - 9 3  

4STW D-LLS 

ICP, SU BL6 

IPA 8080, 3 5 8 0  

iSTM D-1298 

P 0 BOX 34766 
HWSTOU, TX 7723l -4282 
(713) 943-9776 

PAGE : 1 



CORE LABORATORIES 
Western Atlas 
International 

P.O. Box 34766 
Houston, TX 77234 
(713) 943-9776 

CHZM Hill 
ATTN: Karen Daniels 

Job No: 935130 
Sample ID: U2-PZ-00-01 10/13/93 

CAPILLARY ANALYSIS 

iso-Pentane 
n-Pentane 
2,3-Dimethylbutane 
2-Methylpentane 
3-Methylpentane 
n-Hexane 
Methylcyclopentane 
2,4-Dimethylpentane 
Cyclohexane 
2-Methylhexane 
2,3-Dimethylpentane 
3-Methylhexane 
cis-1,3-Dimethylcyclopentane 
trans-1,3-Dimethylcyclopentane 
trans-1,2-Dimethylcyclopentane 
2,2,4-Trimethylpentane 
n-Heptane . .. . 
Methylcyclohexane 
2,2-Dimethylhexane 
2,5-Dimethylhexane 
2,4-Dimethylhexane 
trans,cis-1,2,4-Trimethylcyclopentane 
3,3-Dimethylhexane 
trans,cis-1,2,3-Trimethylcyclopentane 
2,3,4-Trimethylpentane 
2,2,3-Trimethylpentane 
2,3-Dimethylhexane 
2-Methyl-3-Ethylpentane 
2-Methylheptane 
4-Methylheptane 
3-Methylheptane 
cis-1,3-Dimethylcyclohexane 
trans-1,4-Dimethylcyclohexane 
2,2,4,4-Tetramethylpentane 
2,2,5-Trimethylhexane 

LV. % 

0.04 
0.03 
0.09 
0.14 
0.11 
0.18 
0.10 
0.33 
0.09 
0.21 
0.57 
0.28 
0.06 
0.05 
0.08 
2.70 
0.41 
0.35 
0.06 
0.51 
0.33 
0.05 
0.01 
0.06 
1.26 
1.36 
0.32 
0.02 
0.29 
0.07 
0.25 
0.23 
0.08 
-0.02 
0.80 

Mole 



CORE LABORATORIES 
Western Atlas 
International 

P.O. Box 34766 
Houston, TX 77234 
(713) 943-9776 

CHZM Hill 
ATTN: Karen Daniels 

Job No: 935130 
Sample ID: U2-PZ-00-01 10/13/93 

CAPILLARY ANALYSIS 

trans-1-Ethyl-3-Methylcyclopentane 
trans-1-Ethyl-2-Methylcyclopentane 
trans-1,2-Dimethylcyclohexane 
n-Octane 
Isopropylcyclopentane 
2,3,5-Trimethylhexane 
2,2-Dimethylheptane 
cis-1,2-Dimethylcyclohexane 
n-Propylcyclopentane 
2.6-Dinethylheptane 
1,1,3-Trinethylcyclohexane 
3,5-Dimethylheptane 
3-Methyl-3-Ethylhexane 
Ethylbenzene 
2,3,4-Trimethylhexane 
trans,trans-1,2,4-Trirnethy1cyc1ohexane 
meta-Xylene .. . 

para-Xylene 
2,3-Dimethylheptane 
3,4-Dimethylheptane 
4 -Ethylheptane 
4-Methyloctane 
2 -Methyloctane 
3-Ethylheptane 
3-Methyloctane 
ortho-Xylene 
1-Methyl-2-Propylcyc10pentane 
cis-1-Ethyl-3-Methylcyclohexane 
trans-1-Ethyl-4-Methylcyclohexane 
iso-Butylcyclopentane 
n-Nonane 
Unidenti'fied C-9 Compounds 
trans-1-Ethyl-3-Methylcyclohexane 
1-Methyl-1-Ethylcyclohexane 
iso-Propylbenzene 

Page 2 



CORE UBDRATORIES 
Western Atlas 
International 

P.O. Box 34766 
Houston, TX 77234 

0 
(713) 943-9776 

CH2M Hill Page 3 
ATTN: Karen Daniels 

Job No: 935130 
Sample ID: U2-PZ-00-01 10/13/93 

CAPILLARY ANALYSIS 

sec-5utylcyclopentane 
iso-Propylcyclohexane 
2,2-Dimethyloctane 
4,4-Dimethyloctane 
3,5-Dimethyloctane 
Propylcyclohexane 
n-Butylcyclopentane 
n-Propylbenzenc 
1,3-Dimethyl-2-Ethylcyclohexane 
meta-Ethyltoluene 
para-Ethyltoluene 
1,3,5-Trimethylbenzene 
4-Ethyloctane 
5-Methylnonane 
4-Methylnonane 
ortho-Ethyltoluene 
3-Ethyloctane . .. . 
3-Methylnonane 
trans-1-Methyl-4-isopropy1cyclohexane 
1,2,4-Trimethylbenzene 
cis-1-Methyl-3-Propylcyclohexane 
iso-Butylcyclohexane 
cis-1-Methyl-4-isopropylcyclohexane 
1-Ethyl-2,3-Dimethylcyclohex~ne 
iso-Butylbenzene 
n-Decane 
Unidentified C-10 Compounds 
1,2,3-Trimethylbenzene 
Indane 
1-Methyl-4-isopropylbenzene 
sec-Butylcyclohexane 
1- ethyl-2-isopropylbenzene 
1,3-Diethylbenzene 
I-Methyl-3-Propylbenzene 
1-Methyl-4-Propylbenzene 

LV. % 

0.12 
0.05 
0.08 
0.02 
0.07 
0.30 
0.07 
0.07 
0.14 
0.14 
0.16 
0.36 
0.08 
0.15 
0.30 
0.36 
0.06 
0.44 
0.13 
0 . 4 4  
0.19 
0.21 
0.03 
0.08 
0.11 
2.33 
0.58 
0.36 
0.12 
0.10 
0.95 
0.03 
0.33 
0.69 
0.28 

Mole 

0.1 
0.0 
0.0 
0.0 
0.C 
0.3 
0.C 
0.C 

0.1 a 
0.; 
0.4 
0.C 
0.1 
0.; 
0.4 
0.C 
0.4 
0.1 
0.E 
0.2 
0.; 
0.C 
0. C 
0.2 
2 . ;  
0.: 
0.r 
0.: 
0.: 
1. ( 
O.( 
0.1 



CORE L9BORATORIES 
Western Atlas 
International 

P.O. Box 34766 
Houston, TX 77234 
(713) 943-9776 

CH2M Hill 
ATTN: Karen Daniels 

Page 4 

Job No: 935130 
Sample ID: U2-PZ-00-01 10/13/93 

CAPILLARY ANALYSIS 

Wt.% - LV.% M o l ~  

n-Butylbenzene 
1,2-Diethylbenzene 
1-Methyl-2-Propylbenzene 
4-Methyldecane 
1,4-Dimethyl-2-Ethylbenzene 
1,3-Dimethyl-4-Ethylbenzene 
3-Methyldecane 
1,2-Dimethyl-4-Ethylbenzene 
1,3-Dimethyl-2-Ethylbenzene 
1,2-Dinethyl-3-Ethylbenzene 
n-Undecane 
Unidentified C-11 Compounds 
1,2,4,5-Tetramethylbenzene 
(2-Methylbuty1)Benzene 
1,2,3,5-Tetramethylbenzene 
1,2,3,4-Tetramethylbenzene 
Pentylbenzene . 

trans-1-Methyl(4-Methy1pentane)cyclopentane 
n-Dodecane 
Naphthalene 
2-Methyl Naphthalene 
1-Methyl Naphthalene 
Unidentified C12 Conpounds 
Tridecane 
Unidentified C13 Compounds 
Tetradecane 
Unidentified C14 Compounds 
Pentadecane 
Unidentified C15 Compounds 
Hexadecane 
Unidentified C16 Compounds 
Heptadecane 
Pristane 
Unidentified C17 Compounds 
Octadecane 
Phytane 
Nonadecane 
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Table 0-1 
Summary of Conlaminants of Potential Concern for Public Health at PSC 2 in Surface Soil 

(0 to I Foot) 

Focused AI/FS, Operable Unit 2 
Naval Air Slation Jacksonville 

Jacksonville, Florida 

Common Name 
Background 

Concentration' 

PsstkidadPolychlorinatad Biphenyls bglkgl 

CPC3 

4.5 - 5.2 

0.34 - 0.48 

0.24 - 0.28 

0.53 - 0.61 

87.6 - 101 

0.5 - 0.58 

0.32 - 0.38 

1.1 - 1.3 

0.23 - 0,26 
0.14 - 0.17 

0.015 - 0.01 6 

0.47 - 0,54 

1 ,OQO 

0.93 

121 

1.2 

1,550 

2.8 

8.5 

179 

2.8 

4.7 

0.1 

5.2 

Mstak and Cynnids (rnglkg) 

Alumhum 

ksenlc 

Barium 

Cadmlum 

Cafcium 

Chromlum 

Copper 

Iron 

Lead 

Manganese 

Mercury 

Zlnc 

Maxlmurn 
Delected 

Concentration Units 

3,090 

0.93 

121 

7,2 

34,100 

17.6 

Qa9 

3,750 

133 

24.3 

0.1 

260 

mg/kg 

mg/kg 

W / k g  

mg/kg 

mg/kg 

W / k g  

mg/kLl 

mg/kLt 

W / k g  

mg/kg 

W / ~ Q  

mg/kQ 

N A 

N A 

N A 

N A 

Frequency 
ol ~etecl ion'  

10/10 

1/10 

1/10 

4/10 

4/10 

: 8/10 

5/10 

10/10 

lO/lO 

8/10 

1/10 

9/10 

YES 

YES 

YES 

YES 

3.5 - 3.5 

3.4 - 8.5 

1.7 - 1.8 

1.7 - 1.0 

1/10 

4/10 

4/10 

4/10 

4,4'-DOE 

Dleldrln 

alpha-Chlordane 

gamma-Chlordane 

1,076 

0.9 

8.98 

0.94 

1,211 

4.76 

2.38 

849 

15.6 

17.2 

0.1 

10.4 

!Q/Kg 

m/K9 

a / K g  

N/KQ 

Range of Sample 
Quantitation Limits 

YES 

YES 

YES 

YES 

NO 

YES 

YES 

NO ' 
YES 

YES 

NO ' 
YES 

1 

1.6 

0.68 

0.56 

Minlmum 
Detected 

Concentration 

1 

13 

2.9 

3.6 



Table 0-1 
Summary of Contaminants of Potential Concern for Public Health at PSC 2 In Surlace Soll 

(0 to 1 Foot) 

Focused RI/FS, Operable Unit 2 
Naval Air Slation Jacksonville 

Jacksonville, florida 

Minimum Maxlrnum 
Frequency Range o l  Sample Detected Detected Background 

Common Name Unils of Detection' Quantitation Umits Concenttalion Goncentratlon Concentration' CPC3 

Ssmhrolatils Organic Compounda lpglkgl  

2-Methylnaphthalene d m  2/10 I 3400 - 37000 1 9,400 I 11,000 I N A YES 
- -  - 

Benzo(a)pyrene m/Kg 1/10 I 330 - 330 1 210 1 210 1 N A YES 

Benzolblfluoranthene 260 1 260 1 NA YES 
- - - - - - - - - - 

Benzo(g,h,i)perylene R3/m 1/10 330 - 330 150 150 N A YES 

Benzo(k)lluoranlhene C~S/KS 1 / 10 330 - 330 170 170 N A YES 

Chrysene am 1/10 330 - 330 81 81 N A YES 

Dibenr (a,h)anthracene m/Kg 1/10 330 - 330 73 73 N A YES 

Indeno(3,2,3-cdlpyrene ! d m  f / t O  330 - 330 170 170 'NA YES 

Naphthalene PdKg 1/10 3400 - 34W 4,lW 4,100 NA YES 

Pvrsne , -/Kg . 1/10 . 330 - 330 140 , 140 NA , YES 

Volatile Organk Compounds kglkgl 

2-Butanone m/Ks 1 /22= I 56 - 56 I 24 I 24 1 N A YES 

4-Methyl-2-pentanone 1 /2z6 56 - 56 550 I 550 N A YES 

- -  - 

Elhylbenzens P ~ / K Q  1 /22' 56 - 56 7 7 N A YES 

Xylene (tolal) 1 /22a 51 - 51 350 350 N A YES 
i 

Noles: NA = not avaiiabte. 
CPC = chemical of potential concern 



1. The frequency of detection and the range of sample quantitation limits reflect the off-site laboratory samples (OU2SB00101,OU2SBM3301,OU2SB00401,OU2SBOOB01,OU2SB01M31, 
OU2SB01701, OU2SB02401, Ot)2SB03101. OU2SB04001, and OUZSB06001) unless otherwise indicated. 

2. The background concentration for each metal was calculated as two times the arithmetic mean (nondetects taken at one-half thelr value) using the background data set lor 0-6' 
as provided in Appendix 0. 

3. Analyte is a CPC If the maxlmum detected concentration exceeds the background concentration and Is not an essential nuttient. 

4. halyte is an essentlal nutrient and is therefore not Included as a CPC. 

5. The frequency of detection and the range of sample quantitation lirnlts reflect Ihe off-she laboratorysamples (OU2SB00101,OU2SB00301,OU2SB00401,OU2SB00801,OU2SB01M31, 
OU2SB01701,OU2SB02401,OU2SB03tOt, OU2SB04001,OU2SB06601,OU2SB06801,OU2SB#5801,OU2SB06B01RP, OU2SB07001,OU2SB0700f RP, OU2SB0710f,OU2SB07101RP, 
OU2SB07201, OU2SB7201RP, OU2SB0730 I,OU2SB07301 RP, OU2SB07401, OU2SB07401RP). 



Table D-2 
Summary of Contaminants of Potential Concern for Public Health at PSC 41 in Surface Soil and Filter Media 

(0  to 1 Foot) 

Focused RI/FS, Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville, Florida 

Minlmum 
Frequency Range of Sample Delected Mwimum Detect- 

Common Name Units of ~etection' Quantitation Limits Concentration ed Concentration 
Background 

~ c e n t n t i o n 2  I Cpc3 

AJumlnum W / k g  3/3 4.4 - 5.4 1 1 1 2,560 1 1,076 YES 

Arsenic mg/kg 2/3 0.34 - 0.4 1.5 61.1 0.9 YES 

Barium m g / b  2/3 0 .24  - 0.29 56.1 451 8.98 YES 

Cadmium mg/kg 3 /3  0.064 - 0.53 9.6 1 34 0.94 YES 

Calcium m g / b  3/3 87 - 105 2,220 4,850 1,211 NO ' 
Chromium mg/kg 3 / 3  0.5 - 0.61 206 5,310 4.76 YES 

Cobalt mg/b 1 /3 0.96 - 1.2 20.7 20.7 t .74 YES 

Copper mg/kg 313 0.32 - 0.39 21.4 334 2.38 YES 

Iron m d k n  3/3 1.14 - 1.4 1,810 9.750 849  NO ' 
Lead m g / b  313 0.23 - 0.28 23 252 15.6 YES 

Magnesium W / k g  2/3 6.3 - 7.6 181 227 58.3 NO ' 
Manganese W/kg  313 0.14 - 0.17 38.2 252 17,2 YES 

Mercury m g / b  213 0.015 - O.UI8 0.3 12.2 0.1 YES 

Nickel m g / h  3/3 1.8 - 2.2 20.7 110 6.06 YES 

Selenium mg/kg 1/3 0.4 - 0.4 1 7 0.28 YES 

Silver mq/kg 3/3 0.49 - 0.59 5.4 110 1.18 YES 
-- 

Zinc mg/kg 3 / 3  0.46 - 0.56 54.3 454 10.4 YES 





Table D-3 
Summary of Contaminants of Potential Concern for Public Health a! PSC 41 in Subsurface Soil and Filter Media 

(0 to 5 Feet) 

Focused RI/FS, Operable Unit 2 

Common Name 

Naval Air Station Jacksonville 
Jacksonville, Florida 

I 1 

Unlts 

Frequency 
of Detection' 

CPC' 
Mmlmum Detect- 
ed Concenttation 

Range of Sample 
Quantitation Limits 

Background 
Cancentration' 

Minlrnurn 
Detected 

Concentration 

YES 

YES 

YES 

YES 

NO ' 
YES 

YES 

YES 

NO ' 
YES 

NO ' 
YES 

YES 

YES 

YES 

YES 

YES 

2,560 

61.1 

451 

134 

4,850 

5,310 

20.7 

334 

9,750 

252 

227 

524 

12.2 

110 

1 

110 

454 

82.1 

0.62 

1.3 

4 

194 

4.4 

20.7 

8.5 

19.1 

2 

181 

16.6 

0.3 

18.7 

1 

5.4 

9 

1,411 

0.8 

8.34 

1 .OB 

1,050 

4.5 

1.76 

2.84 

757 

12.8 

49 

14 

0.1 

7,52 

0.3 

1.2 

12.8 

4.4 - 5.8 

0.34 - 0.43 

0.24 - 0.3t 

0.064 - 0.67 

87 - 113 

0.5 - 0.65 

0.96 - 1.2 

0.32 - 0.42 

1.14 - 1.5 

0.23 - O.m 

6.3 - 8.2 

0.14 - 0.19 

0.015 - 0.018 

1.8 - 2.4 

0.4 - 0.4 

0.49 - 0.59 

0.46 - 0.6 

919 

5/9 

9/9 

5/9 

7/9 

i 5/9 

' 119 

4/9 

9/9 

919 

219 

619 

219 

5/9 

1 /9 

3/9 

6/9 

Matalr (mglkgt 

Alumhum 

Arsenic 

Barium 

Cadmium 

Calcium 

Chromium 

Cobalt .-. 

C b p ~ e r  

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Selenium 

Silver 

Zinc 

W / k g  

m g / b  

m g / b  

mg/kg 

W / k g  

m g / h  

W / k g  

V / k g  

W / k g  

W / k g  

W / k g  

mdkg 

mg/kg 

m g / b  

mg/kg 

W / k g  

mg/kg 





Table D-4 
Summary of Contaminants of Potential Concern lor Public Health at PSC 43 in Surface Soil and Filter Media 

(0 to 1 foot) 

Focused AI/FS, Operable Unit 2 
Naval Ah Station Jacksonville 

Jacksonville, Florida 

CPC' 

YES 

YES 

YES 

YES 

NO ' 
YES 

YES 

YES 

NO ' 
YES 

NO ' 
YES 

YES 

YES 

YES 

YES 

NO ' 
YES 

Background 
~oncentrat[on' 

1,076 

0.9 

8.98 

0.94 

1,211 

4.76 

1,74 

2.38 

849 

15.6 

58,3 
- - -  - 

17.2 

0.1 

6.06 

0.28 

1.18 

227 

t0.4 

Maximum Detect- 
ed Concentration 

5,220 

0.94 

604 

223 

53,700 

47,700 

170 

470 

5,860 

1,220 

23,100 

4,650 

0,16 

1,540 

1 

256 

191 

1,130 

Minimum 
Detected 

Concentration 

2,590 

0.84 

67.6 

98.3 

15,500 

7,050 

28.9 

93 

2,180 

444 

4,850 

1,660 

0.16 

510 

0.43 

42.2 

59.9 

292 

Common Name 

4.5 - 4.8 

0.34 - 0.36 
0.24 - 0.26 

0.54 - 0.57 

89 - 95.2 

0.51 - 0.55 

0,98 - 1 

0 - 0.33 

1.2- 1.2 

0.23 - 0.24 

6.5 - 6.9 

0.15 - 0.16 

0.01 6 - 0.016 

1.9 - 2  

0.34 - 0.36 

0.5 - 0.54 

3 - 3.2 

0.48 - 0.51 

Metals (mglkgl 

Frequency 
ol ~etection' Units 

Aluminum 

Arsenic 

Barium 

Cadmlum 

Calcium 
-- - 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Range of Sample 
Ouantitation timilst 

W / k g  

W / k g  

W / k g  

mg/kg 

mg/kg 

m g / b  

mg/kg 

W / k g  

mg/kg 

W / ~ Q  

W / k g  - 

3/3 

2/3 

213 

2/3 

313 

3/3 

3/3 

3/3 

3/3 

3/3 

3/3 

313 

1/3 

313 

313 

3/3 

313 

3 / 3  

Manganese 

Mercury 

Nickel 

Selenium 

Silver 

Sodium 

Zinc 

mg/kg 

W / k g  

mCJ/kg 

m ~ / k g  

mg/kg 

m g / h  

W / k g  



Table 0-4 
Summary of Contaminants of Potential Concern for Public Health at PSC 43 in Surface Soil and Fitter Media 

(0 to 1 loot) 

Focused R1/FS, Operable UnIt 2 
Naval Air Station Jacksonville 

Jacksonville, Florida 

Notes: NA = not available. 
CPC = chemical of potential concern. 

Volotaa Organic Compound kglkgH 

t. The frequency of detection and Ihe tange of sample quantitation limils reflect only the off-site laboratory samples collectsd t o m  0-2" withln the walls of the drying bed (lDBSB00101, 
IDBSB00501, and lDBS800701) unless otherwise Indicated. 

CPC' 

2. The background concentration for each metal was calcula~ed as hvo limes the arilhrnelic mean (nondetects taken at one-hall their value) uslng the background data set for 0-6 
as provlded In Appendix 0. 

Acelone N / k 4  

3. Analyte Is a CPC i f  the maximum defected concenfration exceeds the background concentration end Is not en essenllal nutrient. 

Martimum Detect- 
ed Concentation Common Name 

44 1 /45 I 10 - 10 I 44 

4, Analyte Is an essential nutrient and is therefore not included as a CPC. 

Background 
Concentration' 

Range of Sample 
Quanlitation Urnits' 

N A YES 

5.  The frequency of detection and the range of sample quantitation limits reflect only the ofl-slte laboratory samples collected from 0-2" within the walls of the drying bed (IDBSB00201, 
lDBSB00301, IDBSBOO401, IDBSBGOI) unless otherwise indicaled. 

Mintmum 
Detected 

Concentatlon Units 
Frequency 

of ~etection' 



-- - 

Table D-5 
Summary of Contaminants of Potential Concern for Public Health at PSC 43 in Subsurface Soil and Filter Media 

(0 to 5 Feet) 

Focused RI/FS, Operable Unlt 2 
Nava! Air Staiion Jacksonville 

Jacksonvltle, Florlda 

Common Name I I Minimum De- 
Range 01 Sample tecled Concen- Maxlmum Detect- Background 

ol  ~etection' Quarttilation Llmils I iratlon / ed b r c m l r a l i m  ~anrentmtion' CPC' - 

- - - - - 

Metala lmglkgl 

Aluminum - -- 
Arssnlc 

Barium 

Cadmium 
-..- 

Calcium 

Chromium 

Cobalt 

Copper 

W / k g  

' m g / h  

mg/kg 

W / k g  

m g / b  

m d k g  

m g / b  

mg/kg 

515 

2/5  

515 

315 

3/ 5 

. 515 

315 

4/5 

228 

0.84 

67.6 

23 

15,500 

4.8 

28.9 

14.7 

4.5 - 5.4 

0.34 - 0.36 

0.24 - 0.29 

0.54 - 0.64 

89 - 107 

0.51 - 0.62 

0.98 - 1.2 

0 - 0.4 

NO ' 
YES 

NO ' 
YES 

YES 

YES 

YES 

YES 

YES 

757 -- 
12,8 

Magnesium 

Manganese 

Mercury 

Nickel 

Selenium 

Si her 

Zinc 

7,950 

0.94 

604 

223 

53,700 

47,700 

178 

470 

W / k g  

W / h  

m g / b  

mg/kg 

mg/k!3 

m g / b  

W/hI 

1,411 

0.8 

8.34 

1.08 

1,050 

4.5 

1,76 

2.84 

YES 

YES 

YES 

YES 

NO 

YES 

YES 

YES 

3/5 

515 

115 

3/5 

4/5 

315 

4/5 

6.4 - 7.0 

0.14 - 0.18 

0.016 - 0.016 

1.9 - 2.3 

0.34 - 0.4 

0.5 - 0.6 

0.48 - 0.57 

4850 

7.8 

0.16 

510 

0.43 

42.2 

5.2 

23,100 

4,650 

0.16 

1,540 

1 

256 

1,130 

49 

14 

0,1 

7.52 

0.3 

1.2 

12.8 



Summary of Contaminants of Potentia 
Table D-5 

.I Concern for PublIc Health at PSC 43 in Subsurface Soil and Filter Media 
(0 to 5 Feet) 

Focused RI/FS, Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville, Florida 

Notes: NA = not available. 
CPC = chemical of potential concern 

Vdatas Organic Compound ( y g l k g l  

1. The frequency of detectlon and the range of sample quantitation limits reflect only the off-site laboratory collected withln the walls of the drying bed (IDBSB00101, IDBSBOOS01, 
IDBSB00602, IDBSB00701, 1085000802) unless otherwise indicated. 

2. The background concentration for each metal was calculated as two limes the atllhrnetlc mean (nondetects taken at one-half thelr value) using the background data set lor 0-6" 
as provided In Appendlx 0. 

3. ARalyle Is a CPC i f  the maximum detected concentration exceeds the background concentration and It is not an essentlal nutrient. 

4. Aneiyte is an essential nutrient and is therefore not hcluded as a CPC. 

5. Thetequencyol detectlon and !he range of sample quantitation limits reflect only the off-slte leboratorycollected wilhin the wallsof Ihedrying bed (108580201,1DBS80202, IDBSB0203, 
IDBSB0301, 106S80402, IDBSB0401, IDBSB00601) untess otherwise Indicated. 

Gommon Name 

Acetone m/Ks 1 /75 I 10 - 10 1 44 1 44 

Minimum De- 
tected Concsn- 

tratlon 

N A YES 

Unlts 
Madmum Detect- 
ed Concentration 

Frequency 
of ~etection' 

Background 
Concentration' 

Range o i  Sample 
Quantitation Umlts CPC3 



Table D-6 
Oral Dose/Response Data for Noncarcinogenic Effects 

Focused RI/FS, Operable Unit 2 
Naval Ajr Station Jacksonville 

Jacksonville, Florida 

Chronic Oral . Subchronic 
RID Oral RID 

Chemical (mg/kg-day) Source ( rng/kg-day)  Source Study Type Level Effect Animal Factor Source 

TCL Vdnlile Or~anic Compounds 

2-Bulanone 6.00E-01 

4-Methyl-2-pentanone 5.00E-02 

Acetone 1 .HIE-01 

Benzene ND 

Chlorobenzene 2.M3E-02 

Ethylbenzene 1.00E-0 t 

Toluene 2.DOE-01 

Xylenss (total) 2.00E + DO 

TCL Samivdatile (kgmnk Compounds 

2-Methylnaphthalens 4.00E-02 

Benzo{a)pyrene ND 

Benzo(b)fluoranihens ND 

Benzo(g,h,i)perytene N D 

Benzo(k)fluoranthene NO 

Chrysene ND 

Dibenz(a,h)anlhracene ND 

lndeno(l,2,3c,d)pyrene NO 

Naphthalene 4.00E-02 

Pyrene 3.00E-02 

HEAST (1) 2.00E-01 HEAST 

HUST  (1) 5.00E-01 HEAST 

IRIS 100Et00 HEAST 

ND 

IRIS 2.00E-01 (2) 

IRIS l o o E + m  (2) 

IRIS 2.00E t 00 HEAST 

lRlS 4.00€+00 (2) 

Oral-dtinklng Low 
water 

Oral-gavage Low 

Oral-gavage Low 

Oralcapsule Medlum 

Oralgavage Low 

Oralgavage Medium 

Otalqavage Medlurn 

Decreased fetal blrth weight Rat 3QOD H,A,S,D IRIS 

Uvar/kidney toxiclty Rat 1000 H,A,S HEAST 

Increased her, kidney weight Rat 1000 H,A,S IRIS 

Hepatlc changes mg $000 H,A,S IRIS 

Uver, kldney toxicity Rat 1000 H,A,S IRIS 

Changes In Ilver, kldney weight Rat 1000 H,A,S IRIS 

Hyperadlvity, decreased Rat 100 H,A IRIS 
wsl~ht  

IRIS 3.DOE-01 HEAST Oral-gavage Low Renal tubular pathology Mouse 3000 H,A,S,D lRtS 



- -- -- - - - - - - - - 

Table D-6 
Orat Dose/Response Data for Noncarcinogenic Effects 

Focused RI/FS, Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville, Florida 

Chronic Oral . Subchronic 
FnD Oral WD 

Chemical (mg/kg-day) Source (rng/kg-day) Source Study Type Level Effect Anlrnal Fsclor Source 

TCL PsnticidaslPCBs 

4,4'-ODE 

alpha-Chlordane 

Dieldrin 

gamma-Chlordane 

TAL lnwganks 

Ahmlnum 

Antimony 

Arsenlc 

Barlum 

Beryllium 

Cadmium 

Chromlum 

Cobalt 

Copper 

Cyenlde 

Lead 

HEAST 
(4) 

HEAST 

HEAST 
(4) 

HEAST 

HEAST 

HEAST 

HfAST 

HEAST 
(5) 

(6) 

HEAST 

Oral-diet 

Oral-dist 

Oral-diet 

Oral-drinking 
water 

Oral-drinking 
water 

Oral-drlnklng 
water 

Oral-drinkhg 
water 

Oraldiet 

Oral-drinking 
water 

Oraldiet 

Low 

Msdlum 

Low 

Low 

Medium 

Medlum 

Low 

High 

Low 

Medium 

Uver hyperttophy 

Liver testons 

Uver hypertrophy 

Reduced llfespan 

Hyperpigmentation, keratosls 

Elevated blood pressure 

No effects observed 

Protelnurja 

No effects observed 

No eff ects observed 

Rat 

Rat 

Rat 

Rat 

Human 

Human 

Rat 

Human 

Rat 

Rat 

tRlS 

IRIS 

IRIS 

lRlS 

1RIS 

IRIS 

IRIS 

IRIS 

IRIS 

IRIS 



I 

Table D-6 
Oral Dose/Response Data for Noncarcinogenic Effects 

Focused RI/FS, Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville, Rorlda 

Chronic Oral . Subchronic 
MD Oral RID 

Chemlcal (mg/kg-day) Source (mg/kg-day) Source Study Type Level Effect Animal Factor Source 

Magneslum ND ND 

I Manganese 1. 40E-0 1 lRlS 1.40E-0 1 HEAST Orat-diet N A No effects observed Human 1 IRIS 

I Mercury 

I Nickel 

3.WE-04 HEAST 3.00E-04 HEAST Oral-gavage Low Kldney effects Rat 1MW3 H,A,D HEAST 
( 1  #7) (7) 

2 M3E.02 IRIS (8) 2 WE-02 HEAST Oral-dlet Medium Decreased body, organ Rat 300 H,A,D IRIS 
(8) weights 

I selenium 5.00E-03 IRIS 5.OOE-03 HEAST Oral-diet High Human 3 H IRIS Selsnosla 

5.00E-03 IRIS 5.00E-03 HEAST tnjection-l.v. LOW Human 3 H IRIS 

Vanadium 7.00E-03 HEAST (1) 7 . D d ~ - 0 3  HEAST Oral-drinking Low Rat 100 H,A HEAST No sffects observed 
water 

J 



Table D-6 
Oral Dose/Response Data lor Noncarcinogenic Effects 

Focused RIJFS, Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville, Florida 

Chronic Oral , Subchronic 
RiD Oral R1D 

Chemical (Wkg-day) Source (mg/kg-day) Source Study Type Level EHect Anlmal Factor Source 

Zinc 3.00E-01 IRIS 3.00E-01 HEAST Oral-diet Medium Decrease In ESOD activity Human 3 S IRIS 
supplement 

I (1) This value is currently listed in HEAST, but has been withdrawn from IRIS and is under review, 
(2) This value has been recently withdrawn from HEAST and is currently under review. 
(3) The values for naphthalene have been withdrawn from IRIS and HEAST and are currently under review. The WOO ol4.OE-02 was recommended for use by ECAO Clnclnnati for Naphthalene. 

The value will be used as a surrogale lor 2-methylnaphthalene. 
(4) The values for chlordane have been used as surrogates for alpha- and gamma-chlordane. 
(5) The to~icity values for chromium are based on chromium VI. 
(6) A drlnking water standard for copper of 1.3 mg/C exists. Inadequate toxiclty Information is availabte to calculale an WD. 
(7) This mercury value is specilic for inorganic mercury. 
(8) The Ingestion RID values for nickel are based on nickel, soluble salts. 

Uncertainty Factors: H = Variation in human sensitivity ' 

A = Animal lo human ewtrapolalion 
S = Extrapolation lrom subchronic lo chronic NOAEL 
L = Extrapolation lrom LOAEL to NOAEL 
D = lnedequale data 
M = Modifying factor 

Notes: NO = no data. 
NA = not apptlcable, 
Integrated Risk Inlormation System (IRIS) on-line database search, current as of October 1993. 
Health Effects Assessment Summary Tables (HEAST), current as ol March 1993. 



Table D-7 
lnhalation Dose/Response Data for Noncarcinogenic Effects 

Focused RI/FS, Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville, Florida 

Chemlcal Chronic RfC Source Subchronic Source Study Confidence Crltical Efloct Test Uncertainty Source 
Imdm3 RI C Type Levet Animal Factor 

(mg/mY) 

TCL Vdat ls  Organic Compounds 

2-Butanone I.OOEt00 IRIS 

4-Methyl-2-Pentanone 2.00E-02 HEAST (1,5) 

Acetone ND 

Benzene ND 

Chlorobenrene 2.00E-02 (2) 

Ethylbenzsns l .DOEt00 IRIS 

Toluene 4.M7E-01 IRIS 

Xylenes (total) ND 

TCL Ssmivdntae Organic Cornpounda 

2-Methylnaphthalene 1.30E-03 (3) 

Benzo(a)pyrens ND 

Benzo (blfluoranthene N O  

Benzo(g,h,i)perylene ND 

Bsnzo(k)fluoranlhene ND 

Chrysene NO 

Dibenz(a, h)anthracene ND 

HEAST Inhalation 

HEAST (5) lnhalation 

(2) Inhalation 

(2) Inhalation 

(2) lnhatatlon 

ECAO lnhalatlon 

LOW Decreased fetal blrth weight Mouse 

Low Uver, kldney effects Rat 

Low Uver, kidney sff eds Ral 

Low Developmental toxicity Rat/rab- 
bit 

Medlurn Neurohglcal eflects Human 

Low Nasal efl ects Mice 

IRIS 

HEAST 

HEAST 

IRIS 

tRlS 

EC A 0  



-- - - -  

Table D-7 
Inhalation Dose/Response Data lor Noncarcinogenic Effects 

Focused RI/FS, Operable Unlt 2 
Naval A i r  Station Jacksonville 

Jacksonville, Florida 

Chemical Chronic RfC Source Subchronic Source Study Confidence Critical Effect Test Uncertainty Sourctl 
bg/my1 ~f c Type Level Animal Factor 

(m/d 

Naphthalene 

Pyrene 

TCL PssticidsmlPCBa 

4,4'-DOE 

alpha-Chlordane 

Dleld f in 

gamrne-Chlordane 

TAL Inorganics 

Alumlnum 

Antimony 

Arsenlc 

Barlum 

Beryllium 

Cadmlum 

Chromium 

Cobalt 

Copper 

Cyanide 

Lead 

NO 

ND 

ND 

HEAST (1,5) 1 .WE-03 

ND 

ND 

4.00E-06 

N D 

ND 

NO 

ND 

ND 

ECAO 

HEAST (5) 

ECAO 

Inhelatlon Low Nasal effects Mice 1000 
H,A,QL 

Inhalation 

Inhalation 

Low 

Low Nasal effects 

Rat 

Human 100 H,D 

ECAO 

HEAST 

ECAO 

Magnesium ND 

FocAIFS.OU2 - .-  



Table D-7 
Inhalation Dose/Response Data for Noncarclnogenic Effects 

Focused RI/FS, Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville. Florida 

Chernlcal Chronic RfC Sovrcs Subchronic Source Study Confidence Critlcal Effect Test Uncertalnty Source 
(mg/m3) R1 C TYPO Level Animal Factor 

h s / m 3 )  

Manganese 4.00E-04 IRIS 4.00E-04 HEAST Inhalation Medium Resptratory/psychomotor Human 300 H,S,L IRIS 
disturbances 

Mercury 3.00E-04 HEAST (1,4) 3.00E-04 HEAST (4) Inhalation Low Neuroto~icity Human 30 H,O HEAST 

Nickel NO ND 

Selenium ND ND 

Silver ND ND 

Vanedlum NO ND 

(1) Thls value is currently listed in HEAST, b u l  has been withdrawn from IRIS and Is  under review. 
(2) This value has been recently withdrawn from HEAST and is currenlly under revlew. 
(3) The values for naphthalene have been withdrawn from IRIS and HEAST and are currently under review. The RfC of 1.3E-03 was recommended for use by ECAO Clnclnnall for 

Naphthatene. The value will be used as a surrogate for 2-melhylnaphlhalene. 
(4) The mercury RfC values were developed specifically for elemental mercury. 
(5) Thls value is a RID and therefore does not need converting per equation in  loolnole (3). 

Uncertainty factors: H = Variation in human sansitivily 
A = Animal to human exlrapolation 
S = Extrapolation from subchronic to chronic NOAEL 
L = Extrapolation from LOAEL l o  NOAEL 
D = Inadequate data 
M = Modifying factor 

Notes: NO = no data. 
NA = not applicable. 
Integrated Risk Information System (IRIS) on-line database search, current as of October 1993. 
Health Effects Assessment Summary Tables (HEAST), current as ol March 1993. 



Table D-8 
Oral Dose/Response Data for Carcinogenic Effects 

Focused RI/FS, Operable Unit 2 
Naval Air Slalion Jacksonville 

Jacksonville, Florida 

Weight of Slope Factor Test Study 
Chemical Evidence [(mg/kg/da~)(- l ) ]  Source Species Exposure Route Tumor Type Source 

TCL Volatile Organic Cornpounda 

Acetone 0 NE 

Benzene A 2.90E-02 IRIS Human Inhalation Leukemia IRIS 

Chlorobenzene D NE 

Elhylbenzene 0 NE 

Toluene D ;  NE 

Xylenes (totat} D ,  NE 

TCL Ssmhrdatils Organic Compounds 

D NE 

82 7.30E + 00 IRIS Mouse Orel-diet Forestomach IRIS 

Benzo(k)lluoranthene 

Chrysene 

Dibenz(a,h)anlhracene 

Naphthalene D NE 





Table 0-8 
Oral Dose/Response Data for Carcinogenic Effects 

Focused RI/FS, Operable Unit 2 
Naval Air Statlon Jacksonville 

Jacksonville, Florida 

Weighl of Slope Factor Test Study 
Chemical Evidence Hmg/kg/da~) !- 7 ) )  Source Species Exposure Route Tumor Type Source 

Selenium D NE 

Silver D NE 

Vanadlum D NE 

Zinc D NE 

(1) The ingestion slope factor for benzo(a)pyrene was used as a surrogate for all PAHs classllled as A or B carcinogens 
and for which a chemical-specific slope factor was not available. 

(2) The values lor chlordane have been used as surrogates for alpha- and gamma-chlordane. 
(3) The lngestlon slope laclor lor arsenlc has been calculated from the drinking water unit rlsk of WOE-05 per(ug/L). 

Weight of Evidence (route-specific): 
A = Human carcinogen 
B = Probable human carcinogen (I31 = limited human evidence; 02 = sufficient human evldence) 
C = Possible human carcinogen 
D = Not classifiable as to human carcinogenicity 

Notes: NE = not evalualed. 
lnlegratsd Risk Information System (IRIS) on-line database search, current as of October 1993. 
Health EHncts Assessment Summary Tables (HEAST), currenl as of March 1993. 





Table D-9 
Inhalation Dose/Response Data for Carcinogenic Effects 

Focused RI/FS, Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville, Florida 

, Weight of Slope Factor Test Tumor Study Ewposure 
Chemical Evidence [(mg/kg/day)(-l)] Source Species Route Type Source 

TCL PesticideslPolychlorinatsd Biphenyls 

4,4'-ODE D 

alpha-Chlordane 82 

Dieldrin 82 

gamma-Chlordane 82 

TAL lnorgnnlca 

Aluminum D 

Antimony D 

Arsenic A 

Barium 0 

Beryllium 82 

Cadmium 81 

Chromium A 

Cobalt D 

bppe r  D 

Cyanide D 

Lead D 

Magnesium 0 

Manganese D 

Mercury 0 

M A S T  (3) 

HEAST 

HEAST (3) 

HEAST 

HEAST 

(1) 

HEAST (4) 

Mouse 

Mouse 

Mouse 

Human 

Human 

Human 

Human 

Human 

Oraldiet Liver \ R E  

Oral-diet Uver IRIS 

Oral-diet Liver IRIS 

Inhatatlon Lung IRIS 

lnhalallon Lung IRIS 

Inhalation Lung IRIS 

Inhelation Lung lRlS 

Nickel A 8.40E-01 HEAST (5) Inhalation Lung lRlS 



Table 0-9 
Inhalation Dose/Response Data for Carcinogenic Efl ects 

Focused RI/FS, Operable Unit 2 
Naval Air Slalion Jacksonville 

Jacksonville, Florida 

Weight of Slope Factor Test Exposure Tumor Study 
Chemical Evidence [(rng/kg/day)(-I)] Source Species Route Type Source 

Selenium D NE 

Silver D NE 

Vanadium D NE 

Zinc D NE 

(1) This value has been recently withdrawn from HEAST and is currently under revlew. 
(2) The inhalation slope {actor for benzo(a)pyrene was used as a surrogate lor all PAHs classified as A or 8 carcinogens 

and for which a chemical-specific slope factor was not available. 
(3) The values for chlordane have been used as surrogates for alpha- and gamma-chlordane. 
(4) The tonicity values lor chromium are based on chromium VI. 
(5) The inhalation slope factor lor nickel is based on nickel refinery dust. 

Weight of Evidence (route-specific): 
A = Human carcinogen 
B = Probable human carcinogen (61 = lirn'ited human evidence; 82 = sufflclent human eoldence) 
C = Possible human carcinogen 
D = Not classifiable as to human carcinogenicity 

Noles: NE = not evaluated. 
Integrated Risk Information System (IRIS) on-line database search, curtent as of October 1993. 
Health Effects Assessment Summary Tables (HEAST), current as of March 1993. 



Table D-10 
Comparison of Maximum Concentrations of Contaminants of Potential Concern for Public 

Heatth at PSC 2 to Residential PRGS 

Focused RI/FS, Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville, Florida 

Manaanese I 24.3 1 17.2 1 YES 1 3.fBE+04 1 NO 1 2.15€+03 1 NO 

Metal6 (mglkg) 

E x c d  
mme of 

PAG 

Zinc I 260 1 10.4 1 YES I8 .10E+04 I NO 11.57E+05 ( NO 

FL Aggm 

on. 
R r i n t  Soil 
Targmt Lev* 

I" 

Mercury 

NA 

7.11E-01 

NA 

2.30E+OZ 

N A 

1.99E+03 

1.96E+04 

ND 

ND 

W i m i a l  
PRG CPC' 

ND 

YES 

N A 

NO 

N A 

NO 

NO 

ND 

ND 

N A ~  

3.66EOl 

1.89E+W 

2.70E+02 

NA' 

1.35E+03 

NA$ 

NA' 

5.M)E+& 
2' 

Aluminum 

Arsenic 

Barium 

Cadmium 

Calcium 

Chromium 

Copper 

Iron 

Lead 

I I I I I I I 
0.1 

Pesticides/Polychlorinated Biphenyls bglkg) 

hceodm~cs 
of f'RG 

k ~ m w r d  
Concantm- 

tion' Cornnor! Nmm 

N A 

YES 

NO 

NO 

N A 

NO 

N A 

N A 

NO 

1076 

0.9 

8.98 

0.94 

1,211 

4.76 

2.38 

849 

15.6 

3,090 

0.93 

121 

7.2 

34,100 

17.6 

90.9 

3.750 

1 33 

alpha-Chlordane 

gamma-Chlordane 

W u n  
Dstectd 

Concummion' 

YES 

YES 

YES 

YES 

NO' 

YES 

YES 

NO= 

YES 

0.1 NO' 

NO 

YES 

Semivolatile Organic Compounds b g i k g )  

- - - -  

Benzo(a)Pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)Perylene 

Benzo(k)Fluoranthene 

Chrysene 

8.10E+01 

NO 

NO 

4.4'-DDE 

Dieldrr 
I 

NO 

Dibenz(a.h)Anthracene 

Indeno(l.2.3cd)Pyrene 

3.37E+03 

7.2Ei00 

1 

13 

YES 

YES 

2.9 

3.6 

- - 

210 

26' 

150 

17O 

0.81 
s 

NO 

1.88E+03 

4.00E+01 

N A 

N A  

N A 

N A 

NO YES 1.08E+07 2-Methylnaphthalene I 11.000 

73 

170 

YES 

YES 

9E+05 N A 

N A 

N A 

N A 

NA 

N A 

N A 

NO 

NO 

I I 

N A 

N A 

N A 

YES 

YES 

YES 

YES 

YES 

8.8E+02 

8.8E+02 

4.92E+02 

4.92E+02 

YES 

YES 

NO 

NO 

8.77Et01 

8.RE+01 

NA' 

8.77E+01 

8.77E+O1 

YES 

NO 

N A 

NO 

NO 

NO 

NO 

1 I 

8.77E+01 

B.T7E+O1 

1.51E+02 

1.5E + 03 

1.41E+07 

1.5E+03 

1.5E+W 

YES 

NO 

N A 

NO 

NO 

NO 

NO 

1.51E+02 

1.51E+03 
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Table D-10 
Comparison of Maximum Concentrations of Contaminants of Potential Concern for Public 

HeaRh at PSC 2 to Residential PRGS 

Focused RI/FS, Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville, Rorida 

Notes: NA = not available. 
CPC = chemical of potential concern. 
ND = not determine by State of Florida 

Vdade Organic Compounds b g l k g )  

1 .  The detected concentration reflects the off-site laboratory (OU2SB00101,OU2SB00301,OU2SBM1401,OU2SBM3801.OU2S8010D1. 
OU2SB1701. OU2SB02401, OUZSBO3IO1, OU2SB04001. OU2SB06001) unless otherwise indicated. 

Ex& 
nnca of 
PAC 

NO 

NO 

2. The background concentration for each metal was calculated as two times the arithmetic mean (nondetects taken at one-half 
their value) usmg the background data set for 0-6 as provided in Appendix D. 

FL Awm- 
on. 

R . . i m  Soil 
T w p t  Lovb 

I" 

Q.6E+Q6 

1.29E+07 

3. Analyte is a CPC it the maximum detected concentration exceeds the background concentration and is not an essential nutrient. 

Exhm 
of WG 

NO 

NO 

~~n Nsns 

Naphthalene 

Pyrene 

3.3E + 07 

N A 

7.35E+06 

2.34€+07 

9.43E+07 

2-Butanone 

CMethyl-2-Pentanone 

Acetone 

Ethylbenzene 

Xylene (total) 

4. The res~dent~al PRG used for comparison is the lesser of the cancer or noncancer PRG, as detailed in Appendix D 
- 

NO 

N A 

NO 

NO 

NO 

5. Toxmty lnformatlon was not available for this contaminant in IRIS, HEAST, or from ECAO Cincinnati(as of October 1993). and 
the PRG calculations could not be completed. Appendix D provides the detailed tox~city information. 

Damd 
Concsrrtmtion' 

4,100 

140 

NO 

NO 

NO 

NO 

NO 

24 

550 

70 

7 

350 

YES 

YES 

YES 

YES 

YES 

6. Analyte IS an essential nutrient and is therefore not included as a CPC 

N A 

N A 

N A 

N A 

N A 

1.62E+08 

1.35E+07 

2.07E+07 

2.70E+07 

5.40E+08 

7. The PRG for lead is based on Florida regulat~ons that require cleanup goals to be set between 500and 1,000 rng/kg. For purposes 
of this report. 500 mg/kg has been selected as the residentla1 PUG and 1.030 mg/kg has been selected as the industrial PRG. 

bkpround 
Conzontm- 

tion' 

N A 

N A 

8. A toxicity equivalence factor VEF) of 0.1 is applied to the maximum concentration to estimate the relative potency of the 
contaminant In relat~on to benro(a)pyrene (USEPA. 1992a). 

9. A toxicity equivalence factor of 0.01 is applied to the maximum concentration to estimate the relative potency of the contaminant 
in relatron to benzo(a)pyrene (USEPA 1992a). 

CPC' 

YES 

YES 

1 1 .  Value is Florida Soil Target Level. Value shown is the lower of the soil target level based on an Excess Cancer Risk of lx10-' 

Raibbrnml 
PRG' 

1.08E+07 

8.10E+& 

and soil target level based on Hazard Index of 1 for aggregate resident 
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Table D-11 
Comparison of Maximum Concentrations of Contaminants of Potential Concern for Public 

Health at PSC 2 to lndustrial PRGS 

Focused RI/FS, Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville. Florida 

Common Name 

FL 
General 
Worker 
STL' 

Maximum 
Detected 
Concan- 
tration' 

Exceedance 
of 

FL STL 

Metals Imglkg) 

Manganese 1 24.3 1 17.2 1 YES 1 2.72E+05 1 NO 

Background 
Concen- 
tration' 

Aluminum 

Arsenic 

Barium 

Cadmium 
- - -  - 

Calcium 4,100 

Lead 

3,090 

0.93 

121 

7.2 

Chromium 

Capper 

Iron 

Znc 1 260 1 10.4 1 YES 1 6.12E+05 1 NO 

C P e  

N A 

NO 

NO 

NO 

1.076 

0.9 

8.98 

0.94 
- - 

N A 

NO 

N A 

NA 

- 7 

1.211 

4.76 

2.38 

849 

17.6 

90.9 

3,750 

1 33 

Mercury 

- - 

Pesticides/Po~ychlorirwted Biphenyls (pa /kg)  
1 I I 1 I 1 

4.4'-DDE I 1 I NA 1 YES ( ? . 7 1 E + 0 4 )  NO 11 .24E+031  NO I 

Industrial 
PRGC 

YES 

YES 

YES 

YES 

NOn 

YES 

YES 

NO= 

15.6 

0.1 

Exceed- 
an- of 

PRG 

NA' 

3.31E+00 

1.39E+05 

2.04E+03 
- - 

NA$ 

3.36E+03 

NA6 

NA' 

0.1 I NO' ( 6.12E+02 1 NO 

YES 

Dieldrm 

alpha-Chlordane 

gamma-Chlordane ' 

1.00E+D- 
3' 

13 

2.9 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

NO 

3.6 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Chrvsene 

N A 

N A 

Semivolatile Organic Compounds (pglkgl 

210 

26' 

Dibenx(a,h)anthracene 

N A  

2-Methylnaphthalene 1.000 

150 

1 P 

0 . 8 1 ~  

Indeno(l.2,Xd)pyrene 

... . 
YES 

YES 

N A  

N A  

73 

YES 

N A 

N A 

N A  

17' 

3.62E+02 

4.46E+03 

NO N A 

YES 

YES 

N A 

4.46E+03 

YES 

YES 

YES 

N A 

N 0 

NO 

YES 

7.94E+02 

7.94E+02 

YES 

NO 

NA' 

7.94E+02 

7.94E+O2 

YES 

2.69E + 02 

3.21 E + 03 

2.81EiO5 

NO 

NO 

7.94E+02 

N 0 

NO 

3.21 E + 03 

N A 

NO 

NO 

7.94Ei02 

NO 

NO 

5.04E + 02 

5.01E+03 

NO 

2.03E + 06 

NO 

NO 

3.94E+O? 

4.97E+03 

5.03E+04 

NO 

NO 

NO 

NO 

5.05E + 02 NO 

5.04E+03 NO 



Table D-11 
Comparison of Maximum Concentrations of Contaminants of Potential Concern for Public 

Health at PSC 2 to Industrial PRGS 

Focused RI/FS. Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville, Florida 

Background Exceed- 
Cancen- 
tration2 Common Name 

Naphthalene 

Pyrene 

Maximum 
Detected 
Concen- 
tration' 

4,100 

140 

FL 
General 
Worker 
STL' 

NA I YES 1 6.12Ei07 1 NO 1 3.38€+07 1 NO 

hceedance 
of 

FL STL 
-- 

N A YES 

VolmtJa Organic Compounds (Clglkg) 

2-Butanone 24 I N A YES 6.62E+06 NO 

4Methyl-2-Pentanone 550 N A YES 3.20E+05 NO 
I 1 1 I 

I I I I I 

-- 

1.51€+05 

Acetone 70 N A YES 1.39E+06 NO 

Ethylbenzene 7 NA YES 1.54€+07 NO 

- 

NO 

Xylene (total) 350 N A YES 1.62E+08 NO 

Notes: NA = not available. 
CPC = chemical of potential concern. 
ND = not determined by State of Florida 

2E + 07 

1. The detected concentration reflects the off-site laboratory samples (OU2SBDO101, OU2SB00301, OU2SB00401, OU2SB00801. 
OU2SB01001, OU2SB1701, OU2S802401, OU2SB03101, OU2SB[)4001, OU2SB06001) unless otherwise indicated. 

NO 

2. The background concentration for each metal was calculated as two times the arithmetic mean (nondetects taken at one-half 
their value) using the background data set for 0-6 as provided in Appendix D. 

3. Analyte is a CPC if the maximum detected concentration exceeds the background concentration and is not an essential nutrient 

4. The mdustrial PRG used for comparison is the lesser of the- cancer or non-cancer PRG, as detailed in Appendix D 

5. Toxic~ty information was not available for this contaminant in IRIS. HEAST, or from ECAO Cincinnati(as of October 1993), and 
the PUG calculations could not be completed. Appendix D provides the detailed toxicity information. 

6. Analyte is an essential nutrient and is therefore not included as a CPC. 

7. The PRG for lead is based on norida regulations that require cleanup to be set between 500 and 1,000 mg/kg. For purposes 
of this report, 500 mg/kg has been selected as the residential PUG and 1.DW mg/kg has been selected as the industrial PRG. 

8. A toxicity equivalence factor VEFj of 0.1 is applied to the maximum concentration to estimate the relative potency of the 
contaminant In relation to benzo(a)pyrene (USEPA. 1992a). 

9. A toxicity equivalence factor of 0.01 is applied to the maximum concentration to estimate the relative potency of the contaminant 
in relation to benzo(a)pyrene (USEPA, 1992a). 

11. Value is Florida Soil Target Level. Value shown is the lower of the soil target level based on Excess Cancer Risk of 1x10'' and 
soil target level based on Hazard Index of 1 for general worker. 



Table D-12 
Comparison of Maximum Concentrations of Contaminants of Potential Concern 
for Public Health at PSC 41 in Surface Soil and Filter Media to Residential PRGs 

Focused RI/FS, Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville, Florida 

Metals (mglkg) 

I Barium I 451 I 8.98 

Common Name 

Aluminum 

Arsenic I 61.1 

2.560 I 1,076 

0.9 

1 Calcium 1 4,850 1 1,211 

Exceedance 
of 

FL Soil 
Target Lsv- 

el 

Maximum De- 
tected Concen- 

tration' 
Residential 
PRG' 

I 

Cadmium 

-- 

Chromium 1 5,310 4.76 
I 

I Cobalt I 20.7 I 1.74 

Background 
Concen- 
tratian2 

Exceed- 
an- of 

PRG 

I I 
1 34 

Magnesium 

Manganese 

CPC' 

FL Ag- 
gregate 
Resident 

STLO 

0.94 

- - - -~ 

Mercury 12.2 0.1 

Nickel 110 6.06 

Selenium I 0.28 

I Silver I 110 I 1.18 

Volatile Organic Compound bglkg)  

Acetone 208 NA 

YES 

YES 

YES 

YES 

YES 500' NO ND ND 
I 1 I I 

 NO^ 

YES 

YES 

-- - 

YES 81 NO N A N A 

ND NA6 

0.366 

1.89E+W 

270 

YES I 5,400 I NO I 1.16E+00 I YES 1 

YES NA= N A 1.98E + 04 NO 

NOe NA' N A ND ND 

1,350 

N A ~  

YES 1.350 NO N A N A 

NA 

YES 

NO 

NO 

YES 1 1,350 1 NO I NA I NA I 

ND 

YES 8.10E+04 NO 1.57E + 05 NO 

7 .ll E-01 

NA 

2.30E + 02 

N A 

YES 

ND 

N A 

YES 

N A 

YES 1 2.70E+07 1 NO 1 7.35E+06 1 NO I 

YES 

NA 

NO 

N A 

1.99E+03 

ND 

Notes: NA = not available. 
CPC = chemical of potential concern. 
ND = not determined by State of Florida 

1. The frequency of detection and the range of sample quantitation limits reflect only the off-site laboratory samples collected within 
the walls of the drying bed (DDBSB00101. DDBSB00301, and DDBDBDWO1) unless otherwise indicated. 

2. The background concentration for each metal was calculated as two times the arithmetic mean (non-detects taken at one-half 
their value) using the background data set for 0-6" as provided in Appendix D. 

3. Analyte is a CPC if the maximum detected concentration exceeds the background concentration and is not an essential nutrient. 

4. The residential PRG used for comparison is the lesser of the cancer or non-cancer PRG, as detailed in Appendix 0. 



5. Toxicity information was not available for this contaminant in IRIS, HEAST or from ECAO Cincinnati (as of October 1993), and 
the PRG calculations could not be completed. Appendix D provides the detailed toxicity information. 

6. Analyte is an essential nutrient and is therefore not included as a CPC. 

7. The PRG for lead is based on Florida regulations that require cleanup goals to be set between 500 and t.OW mg/kg. For purposes 
of this report, 500 mg/kg has been selected as the residential PRG and 1.000 mg/kg has been selected as the industrial PRG. 

8. The frequency of detection and the range of sample quantitation limits reflect only the off-site laboratory samples collected within 
the walls of the drying bed (DDBSBM3201. DDBSB00601). 

9. Value is Florida Soil Target Level. Value shown is the lower of the soil target level based on Exwss Cancer Risk of lx104 and 
soil target level based on Hazard Index of 1 for aggregate resident. 



TableD-13 , / I) I Comparison of Maximum Concentrations of Contaminants of Potential Concern for Public 
1 I Health at PSC 41 in Subsurface Soil and Filter Media to Industrial PRGs I 

Metals lmglkg) 
1 I 

Focused RI/FS, Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville, Florida 

Excee- 
dance 
of FL 
STL 

Aluminum 2,560 1,411 

FL General 
Worker 

STL" 

Arsenic 

I YES 

Barium 

Cadmium 

Industrial 
PRG' 

C P P  
Common Name 

61.1 

Calcium 

Chromium 

Exceedance 
of 

PRG 

NA5 

45 1 

1 34 

Cobalt 

(I) I Lead 252 12.8 YES I 1 , m 7  I N o  ND ND 
I I I I I I I 

Maximum 
Detected 

bnmntra- 
tion' 

0.8 YES 

4.850 

5.310 

Copper 

Iron 

Background 
Concen- 
tration2 

N A 

8.34 

1.08 

I 20.7 

ND ND 

3.31 

1050 

4.5 

334 

9,750 

-- 

YES 

YES 

1.76 

Manganese 

Mercury 

N~ckel  

Selen~um 

Silver 

Zinc 

Notes: NA = not available. 
CPC = chemical of potential concern. 
ND = not derermined by State of Florida 

YES 

NO' 

YES 

2.84 

757 

Magnesium 

Volatile Organic Compound lpglkg) 

1. The frequency of detection and the range of sample quantitatron limits reflects only the off-site laboratory samples collected from 
within the drying beds (DDBSB00101. DDBSB00102. DDBSB00103. DDBSBW302, DDBSB00303, DDBSB00401. DDBSBOC402, and 
DDBSCQ4031 unless otherw~se ind~cated. 

3.16E+00 YES 

1.39E+05 

2,WO 

YES 

I 

524 

12.2 

110 

1 

110 

454 

2. The background concentration for each metal was calculated as two times the arithmetic mean (nondetects taken at one-half 
their value) using the background data set for 0-5' as provided in Appendix D. 

N A ~  

3.360 

NA' NA ND ND 

YES 

NO' 

299 

NO 

3. Analyte is a CPC if the maximum detected concentration exceeds the background concentration and is not an essential nutrient. 

4. The residential PUG used for comparison is the lesser of the cancer or nonancer  PUG, as detailed in Appendix D. 

NO 

NO 

14 

0 1 

7.52 

0.3 

1.2 

12.8 

1.25E + 07 

N A 

YES 

N A ~  

NA= 

49 I No' N A ~  

N A 

6.21E+OZ 

YES 

YES 

YES 

YES 

YES - 

YES 
- 

YES 1.39E+06 NA Acetone 

N A 

NO 

N A 

1.6E+02 

N A 

N A 

N A 

NO 208 

N A 

YES 

2.72E+05 

612 

4.DBE+W 

1.02E+04 

1.04E+W 

6.12E+05 
- 

7.16E+W 

ND 

N A 

NO 

ND 

N A 

NO 

NO 

NO 

N 0 

NO 

NO 
- - - 

5.22E + 03 

N A 

3.24E+00 

N A 

N A 

5.51 E + 05 

NO 

N A 

YES 

N A 

N A 

NO 



5. Toxicity information was not available for this contaminant in IRIS, HMST or from ECAO Cincinnati (as of October 1993), and 
the PUG calculations could not be completed. Appendix D provides the detailed toxicity information. 

6. Analyte is an essential nutrient and is therefore not included as a CPC. 

7. The PRO for lead is based on Florida regulations that require cleanup goals to be set between 500 and 1.000 mgjkg. For purposes 
of this report, 500 mg/kg has been selected as the residential PRG and 1,000 mg/kg has been selected as the industrial PRG. 

8. The frequency of detection and the range of sample quantitation limits reflect only the off-site laboratory samples collected from 
within the drying beds (DDBSB00201, DDBSB00502, DDBSB00601, and DOBSBM3602). 

9. Value is Florida Soil Target bvel. Value shown is the lower of the soil target level based on Excess Cancer Risk of 1 x 1 0 ~  and 
soil target level based on Hazard Index of 1 for general worker. 



Table D-14 
Comparison of Maximum Concentrations of Contaminants of Potential Concern for Public 

Health at PSC 43 in Surface Soil and Filter Media to Residential PRGS 

Metals (mglkgl 

Focused RI/FS, Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville, Florida 

Aluminum 1,076 

Arsenic 

Barium 

h n m o n  
Name 

- -  

Cadmium 223 0.94 
I I 

Calcium 1 53,700 1 1.21 1 

Chromium 47,700 4.76 

Maximum 
Detected Con- 

cantration' 

Cobalt I 178 1 1.74 

C P ~  
Background 

Concen- 
tration' 

- - 

Copper 470 2.38 
I I 

E-pk 
YES 1.89E+04 

Residential 
PRG4 

YES I NA' 

Excee- FL Aggre- Excee- 
dance of gate b s i -  dance of 

PRG dent S f  La FL STL 

YES 

NO 

- 

YES 

NA 

1.99E+m YES 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Selenium 

Silver 

1 Zinc I 1.130 1 10.4 1 YES t8.10E+04 1 NO (1.57E+051 NO 1 
Sodium 

1,220 

23,100 

4.650 

0.16 

1,540 

1 

256 

Notes: NA = not available. 
CPC = chemical of potential concern. 
ND = not deterrntned by State of f lor~da 

191 

Volatile Organic Compound (Irglkg) 

1. The frequency of detection and the range of sample quantitation limits reflect only the off-site laboratory confirmation samples 
collected from 02" within the walls of the drying bed (IDBSB(XI101, IDBSB00501, IDBSB00701) unless otherwise indicated. 

15.6 

58.3 

17.2 

0.1 

6 . E  

0.28 

1.18 

2. The background concentration for each metal was calculated as two times the arithmetic mean (nondetects taken at one-half 
their value) using the background data set for 0-6' as provided in Appendix D. 

Acetone 

a 3. Analyte is a CPC if the maximum detected concentration exceeds the background concentration and is not an essential nutrient. 

YES 

NOO 

YES 

YES 

YES 

YES 

YES 
-- 

227 N O8 

-- 

N A 

- ~ - 

NA' N A 

N 0 2.70E+07 44' 

5.00E+02' 

NA' 

3.78E+04 

8.10E+01 

5.4OE+03 

1.35E+03 

1.35E+03 
- - 

N A 

NO N A 

YES 

N A 

NO 

NO 

No  

NO 

7.35E + 06 YES 

ND 

N A 

2.15E+03 

N A 

1.16E+00 

N A 

ND 

N A 

YES 

N A 

YES 

N A 

N 0 N A N A 



4. The residential PRG used for comparison is the lesser of the cancer or non-cancer PRG, as detailed in Appendix D. 

5. Toxicity information was not available for this contaminant in IRIS. HEAST, or from ECAO Cincinnati (as of October 19931, and 
the PRG calculations could not be completed. Appendix D provides the detailed toxicity information. 

6. Analyte is an essential nutrient and is therefore not included as a CPC. 

7. The PRG for lead is based on florida regulations that require cleanup goals to be set between 500 and 1.000 mg/kg. For purposes 
of this report, !30 mg/kg has been selected as the residential PRG and 1.000 mg/kg has been selected as the industrial PRG. 

8. The frequency of detection and the range of sample quantitation limits reflect only the off-site laboratory samples collected from 
M" within the walls of the drying bed (IDBSB00201, IDBSB00301. 1085800401, IDBSB00601) unless otherwise indicated. 

9. Value is Florida Soil Target Level. Value shown is the lower of the soil target level based on Excess Cancer Risk of 1x10" and 
soil level based on Hazard Index of 1 for aggregate resident. 



Table D-15 
Comparison of Maximum Concentrations of Contaminants of Potential Concern for Public 

Health at PSC 43 in Subsurface Soil and Filter Media to Industrial PRGS 

Focused RI/FS, Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville, Florida 

Maximum 

Concen- Concen- 
Common Name tration' tration' 

FL Gener- Exceedance 
Exceedan- al Worker of 

PRG4 of PRG STL' FL STL 
CP' 

- 
Metal* (mg/kgl 

Aluminum 7.950 1 ,41 1 

- 
YES 

Arsenic 

Barium 

Cadmium 484 1.08 

YES 

YES 

YES 

Calcium 1,050 

Chromium 47.7 00 

Cobalt 

NO' 

YES 3.36E+03 1 YES 11.60E+021 YES I 
YES NA6 NA ND ND 

NA' N A 7.16E+04 NO 

NA' NA ND ND 

1 .DOE + 03' YES ND ND 

YES 

NO1 

Lead 1 1.20 1 12.8 YES 
-- - 

Magnesium 23,l W 49 

Manganese 4,650 14 

NO# 

YES 

Mercury 0.16 0.1 YES 

Nickel 1 7.52 YES 4 . O B E + W  1 NO 1 3.24E+00 1 YES 1 
Selenium 

Silver 

Zinc 1,130 12.8 

YES 

YES ' 

YES 

Volatile Organic Compound @glkgl J 

Notes: NA = not available. 
CPC = chemical of potential concern. 
ND = not determined by State of Rorida 

Acetone u8 N A YES 1.39E+06 NO 1.39E + 06 NO 



1. The frequency of detection and the range of sample quantitation limits reflea only the off-site laboratory samples collected within 
the walls of the drying bed (IDBSB00101, IDBSB00501. IDBSB00602, IDBSB00701, IDBSBM)802) unless otherwise indicated. 

2. The background concentration for each metal was calculated as two times the arithmetic mean (nondetects taken at one-half 
their value) using the background data set for W as provided in Appendix 0. 

3. Analyte is a CPC if the maximum detected concentration exceedsthe background concentration and it is not an essential nutrient. 

4. The residential PRG used for comparison is the lesser of the cancer or nonancer PRG, as detailed in Appendix D. 

5. Toxicity information was not available for this contaminant in IRIS, HEAST, or from ECAO Cincinnati (as of October 1993), and 
the PRG calculations could not be completed. Appendix D provides the detailed information. 

6. Analyte is an essential nutrient and is therefore not included as a CPC. 

7. The PRG for lead is based on norida regulations that require cleanup goals to be set between 500 and 1,000 mg/kg. For purpose 
of this report, 500 mg/kg has been selected as the residential PRG and 1.000 mg/kg has been selected as the Industrial PRG. 

8. The frequency of detection and the range of sample quantitation limits reflect only the off-site laboratory samples collected within 
the walls of the drying bed (IDBSB0201, IDBSBOX12, IDBSB0301, IDBSBWOZ, IDBSBWO1, IDBSB00601) unless otherwise indicated. 

9. Value represents Soil Target Level. Value shown is the lower of the soil target level based on Excess Cancer Risk of l x lo4  and 
soil target level based on Hazard Index of 1 for general worker. 
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The- Potential Toxicitv of Heavy Metals in Soils 

Metals in soils are potentially toxic to soil dwelling organisms. Earthworms have 
been eliminated from soils because of copper contamination (Rhee, 1975) and 
serious sublethal effects have been demonstrated at environmentally realistic 
concentrations (Ma, 1984, as cited in Beyer, 1990). 

In general, the primary ecological concern with heavy metals in soils is the 
potential transfer of metals from the soils to terrestrial invertebrates or 
plants. For example, cadmium in soils can be greatly concentrated in the tissues 
of earthworms. A typical concentratrion factor (concentration in earthworms, dry 
weight, to concentration in soil, dry weight) is 21 (Beyer, 1990). Lead is 
concentrated to a lesser extent with a reported concentration factor of 0.66. 
The metals concentrated in earthworm tissue may result in toxic exposures for 
animals consuming the earthworms (Beyer, 1990). The metals may also be 
accumulated into the tissues of the insectivores, which would result in exposures 
for predators of the insectivores. The following brief discussions for three 
heavy metals address some of the available information on the biological transport 
and potential toxicity of metals in soils. 

Cadmium Soils contained 6.0 ppm cadmium and earthworms contained 79 ppm cadmium 
(dry weight) ; moles had 224 ppm in their kidneys (dry weight) and 227 ppm in their 
livers (dry weight)(Ma, 1987). 

Earthworms collected from a golf course treatedwith fungicides containing cadmium 
and composted sewage sludge contained an average concentration of 48 ppm (dry 
weight) cadmium. Male European quail fed the earthworms as 50 percent of their 
diet accumulated 14 ppm and the females 18 ppm in their kidneys (dry weight) 
(Pimentel and others, 1984). Doses as low as 10 mg/kg and 21 mg/kg administered 
orally to laboratorymammals andbirds, respectively, are associatedwith adverse 
reproductive effects (Table E-1). 

Zinc Concentrations of zinc added artificially to control litter showed negative 
effects on laboratory populations of woodlice at concentra~ions as low as 1,600 
mg/kg (Beyer and others, 1984; Beyer and Anderson, 1985). Zinc is lethal to 
laboratory rodents at a reported oral dose of 2510 mg/kg (Table E-1). 

Lead Lead added to artificial soil litter at concentration of 12,800 mg/kg was 
toxic to laboratory populations of woodlice (Beyer and others, 1984; Beyer and 
Anderson, 1 9 8 5 ) .  Lead is lethal to birds at oral doses as low as 24 rng/kg body 
weight and mammals as low as 12 mg/kg (Table E-1). 

Available Standards 

Domestic wastewater treatrnenr: sludges in Florida are classified into three grades. 
Grade 1 sludge is the least contaminated with metals, grade 2 sludge is moderately 
contaminated, and grade 3 sludge is the most contaminated. A Grade 3 sludge 
cannot be spread on land used for growing agricultural crops. The criceria for 
Grade 3 sludge are cadmium 3100 mg/kg copper >3,000 mg/kg, lead >1,500 mg/kg, 
nickel >500 mg/kg or zinc >10,000 mg/kg (FDEP, 1985). 



Metal 

Cadmium 

copper 

Iron 

Lead 

Test 
Species 

Rat 

Rat 

Rat 

Rat 

1 ;  i 

Rat 

Mouse 

Mouse 

Mouse 

Guinea pig 

Mallard 

Rat 

Rat 

Rat 

Mallard 

Rat 

Mouse 

Guinea pig 

Rat 

Rat 

Table E-1 
Summary of Ingestion Toxicity Data for Terrestrial Wildlife 

Focused RI/FS, Operable Unit 2 
Naval Alc Slalion Jacksonvillu 

Jacksonville, Florida 

Test Type 

Oral 

Oral 

Oral 

Oral 

Single oral dose 

Oral 

Oral 

Oral 

Oral 

Single oral dose 

Oral (subchronic) 

Single oral dose 

Oral 

Oral 

Oral (subchronic) 

Single oral dose 

Single oral dose 

Single ora! dose 

Oral 

Oral 

NR 

NR 

N R 

NR 

NR 

NR 

h~ 

h~ 

90 days 

NR 

NR 

29 days 

NR 

NR 

N R 

NR 

N A 

Reproductive effects 

Reproductlve effects 

Reproductive effects 

Reproductive effects 

Mortality 

Mortality 

Mortality 

Reproductlve effects 

Reproductive effects 

Mortality 

Egg production suppres- 
sed 

Reproductive effects 

Reproductlve effects 

Reproductlve etfects 

NOAEt for suwlvorship 

Mortality 

Morlality 

Mortality 

Reproductive effects 

Reproductive effects 

Oral LD,, 
I m s / k I / W  

250 

225 

890 

150 

319 

979 

1,200 

LOAEL 
(mslka W d a y )  

155 

220 

21.5 

23 

Reference 

RTECS, 1993 

ATECS, 1993 

RTECS, 1993 

RTECS, 1993 

Elder, 1985 

RTECS, 1993 

RTECS, 1993 

RTECS, 1993 

RTECS, 1993 

Eisler, 1985 

Eisler, 1905 

NIOSH, 1985 and RTECS, 
1993 

RTECS, 1993 

RTECS, 1993 

Demayo et al,,  1982 

Sax, 1984 

Sax, 1984 

Sax, 1984 

RTECS, 1993 

RTECS, 1993 



Metal 

Manganese 

Test 
Species 

Rat 

Ral 

Rat 

Ral 

Mouse 

Mouse 

Mouse 

Mouse 

Domestic animal 

Mammal 

Mallard 

Japanese quail 

Starling 

Mouse 

Mouse 

Rat 

Rat 

Rat 

Rat 

Guinea plg 

Table E-1 (Continued) 
Summary of Ingestion Toxicity Data lor Terrestrial Wildlife 

Test Type 

Oral 

Oral 

Single oral dose 

Oral (subchronic) 

Oral 

Oral 

Oral 

Oral 

Oral 

Oral 

Slngle oral dose 

Single oral dose 

Oral (acule) 

Oral (subchronlc) 

Oral (chronic) 

Single oral dose 

Oral (acute) 

Oral (subchronic) 

Oral (chronic) 

Sinote oral dose 

Focused RI/FS, Operable Unlt 2 
Naval Air Station Jacksonville 

Jacksonville, florlda 

Duration 

NR 

NR 

12-14 days 

N R 

N R 

NR 

NR 

NR 
NR 

11 days 

90 days 

103 weeks 

NR 

20 days 

20 days 

103 weeks 

NR 

Effect 

ReproducUve effects 

Reproductlva effects 

Mortality 

Decreased felal body 
weight 

Reproductive effects 

Reproduciive effects 

Reproducllve effects 

Reproductlve effects 

Reproductive effects 

Reprodudlve affects 

Mortallty 

Mortallty 

Reduced food cansum- 
ption 

Delayed growth of testes 

Mortality 

Mortality 

Mortality 

Decreased Ilner weight 
during gestation 

Mortality 

Mortallty 

Oral LD, 
(mg/k~/Bw) 

12 

107 

24.6 

410 

225 

400 

RTECS, 1993 

ATECS, 1993 

Elsler, 1988 

McClaln and Bscker, 1972 

RTECS, 1993 

RTECS, 1993 

RTECS, 1993 

RTECS, 1993 

RTECS, 1993 

RTECS, 1993 

Elsler, 1QE9 

Elsler, 1988 

Elsler, 1988 

ATSDR, 1990 

ATSDR, 1990 

ATSDR, 1990 

ATSDR, 1990 

ATSDA, 1990 

ATSDR, 1990 

USEPA, 1984 





Metal 
Test 

Species 

Black duck 

Fulvous whistling 
duck 

Northern bob- 
white 

Bobwhile quail 

Japanese quail 

Gray partridge 

Gray pheasant 

Ring-necked 
pheasant 

Rat 

Mouse 

Mallard 

Ra 1 

Rat 

Table E-1 (Continued) 
Summary of Ingestion Toxicity Data for Terrestrial Witdlile 

Focused RI/FS, Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville, Florida 

Test Type 

Oral (subchronic) 

Single oral dose 

Single orai dose 

Oral (acule] 

Single orai dose 

Single oral dose 

Oral (subchronic) 

Single oral dose 

Oral 

Oral 

Oral (subchronic) 

Single oral dose 

Oral (subchronic) 

Ouralion 

28 weeks 

5 days 

30 days 

NR 

N R 

3 months 

NR 

Effect 

Reproduction Inhibited 

Mortality 

Mortality 

Mortality 

Morlality 

Mortality 

Reduced reproductive 
ability 

Mortality 

Mortality 

Reproducllve effects 

Reduced hatchability 

Mortality 

Kfdney toxlcity 

Notes: LD50 = dose resulting in 50% rnoitality in test population 
BW = body weight 
LOAEL = Cowesl Observed Adverse Effect Level 
NR = not reported 

a) Converted to dose per kilogram body weight by multiplying by ingestion and dividlng by body weight. 

Oral LO, 
Iw/ks/BW 

37.8 

23.8 

523 

14.4 

17.6 

11.5 

6,700 

2,510 

LO AEL 

( m s / W W / W  Reference 

Elder, 1987 

Elsler, 1987 

Elsler, t987 

Hi11 el al., 1975 

Elsler, 1987 

Elsler, 1907 

Elslet. 1987 

Elsler, 1987 

RTECS, 1993 

RTECS, 1993 

Elsler, 1985 

RTECS, 1993 

Uobet, et al., 1988 

b) Estimated by applying a LOAEL-NOAEL ratio of 5 (Newell et al., 1987). 



Potent ia l  E c o l o ~ i c a l  Receptors. PSCs 2 .  41, and 43 

The plants  and animals charac te r i s t ic  o f t h e  NAS Jacksonville areawere ident i f ied 
as  parc o f  the ecological evaluation f o r  Operable Unit 1 (ABB-ES, 1992). The 
areas of PSCs 2 ,  41, and 42 are mostly composed o f  pavement, gravel,  or mowed 
grass. PSC 2 i s  devoid of any vegetation. Pine plantations and some scrub and 
brush areas (old f i e l d )  a r e ,  however, present on some of the surrounding areas. 
Lists of plants  expected i n  pine flatwoods and old f i e l d  habi ta t s  are  l i s t e d  i n  
Table E - 2 .  Wildlife species expected i n  the v i c in i ty  o f  NAS Jacksonville a re  
l i s t e d  i n  Table E - 3 .  



Table E-2 
Characteristic Flora at Major Vegetative Cover Types 

Focused RI/FS. Opsrable Unit 2 
Naval Air Station Jacksonville 

Jacksonville, Florida 

:ommon Name Scientific Name 
INE FIATWOODS C O M M U N l N  

ed Maple Acer rubrum 

rown sedge Andropogon virginiana 

ock-in-the-pulpit A risaema triph yllum 

meland three-awn Aristida srricte 

ross vine Eigrmnia capreokta 

lgnut hickory Ceryu glabra 

unonbush Cephalenthus occidentalis 

awthorna Cretaegus sp. 

allberry Ilex &bra 

aupon Ilex vomitoria 

weet gum Liquidambar styracifluu 

apanese honeysuckle Lonicera japonica 

lonesuckle Lonicera sp. 

etterbush Lyonia lucida 

itaggerbush L yonla rnarians 

ligleaf magnolia Magnolia grandifora 

:innamon fern Osmunda cinnamonea 

'anic grass Panicum sp. 

lirginia creeper Perthenocissus quinquefolia 

;lash plne Pinus ellio trii 

.ongleaf pine Pnus pelustris 

lesurrectlon fern Polypodium polypoides 

lracken fern Preridium aquilinum 
. .. 

:hapman oak &ercus chaprnanni 

'urkey oak Lluercus laevis 

l iamond-leaf oak Quercus burifolia 

Nater oak Quercus nigra 

Saks Ouercus sp. 

Shin~ng sumac Rhus coppalina 

h w b e r r y  Rubus rrivialis 

3rarnble Rubus sp. 

Saw palmetto Serenoa repans 

Catbr~ar Smilax bona-nox 

Greenbriar Smilax glauce 

Bullbriar Smilax ro tundifolia 

Greenbriar Smilax sp. 

Fern The1 yp teris kunthii 

Spanish moss Tilsndsia usneoides 



Table E-2 (Continued) 
Characteristic Flora of Major Vegetative Cover Types 

Focused RI/FS, Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville, Florida 

Common Name Scientific Name 

PINE FLATWOODS COMMUNrrY (continued) 

Poison ivy Toxicodendton radicans 

Muscadine grape 

Virgnia chain fern 

OLD FIELD COMMUNITY 

Vitk rotundifolia 

Woodwardia virginica 

Mimosa Albizia julibrissin 

W l d  onion Allium canedense 

Ragweed 

Peppervine 

Ambrosia arternissifolia 

Ampelopk 8rbof8a 

Aster 

Groundsel-tree 

Aster sp. 

Baccharis halmifolia 

Spanish needles Bidens pilosa 

Beauty berry 

T rumpet creeper 

W c e r p e  ~rnericena 

Campsis radicans 

Sedge Carex sp. 

Butterfly pea Centrosema virginienum 

Thistle Circium sp. 

T w ~ g  rush Cladium sp. 

Leather flower Clematis crisp8 

Nettle Cnidoscolus stimulosus 

Dayflower Commelina erecta 

Rattlebox Cro ralana sp. 

Dodder Cuscura grono vii 
.. - 

Queen Anne's Lace Deucus caro ra 

Wh~re-bracted sedge Dichromena sp. 

Crab grass Digitaria sp. 

Air yam Dioscorea bulbifere 

Fleabane Erigeron quercifollus 

Dog fennel 

Flat-topped goldenrod 

Eupa torrum capillifolium 

Eurharna minor 

Wdd geran~um Geranium carolinienum 

Innocence Hedyo tis procumbens 

Water pennywort 

St. Johns wort 

Hydro co tyle umbellata 

H ypericum gen tianoides 

Cat's ear Hypo choeris radicata 

Blindweed lpomoee sp. 

Southern red cedar Juniperus virginiana 

Canada rush Juncus cenadensis 



Table E-2 (Continued) 
Characteristic Flora of Major Vegetative Cover Types 

- 
C - 
RI 

R 

JI 

C 

f 

v 
P 

S 

P 

P 

h 

C 

C 

E 

F 

E 

: 
I 

I 

: 
I 

I 

{ 

I 

I 

Clovers Trifolium sp. 

Focused RI/FS, Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville, Florida 

iornrnon Name Scientific Name 
ush 

eld peppargrass 

apanese climbing fern 

hinaberry 

all white clover 

h i t s  mulberry 

rimrose 

orrel 

anic grass 

assion flower 

histletoe 

;apeweed 

Zarolina laurel cherry 

lracken fern 

Ayrtle oak 

Zristly locust 

Staghorn sumac 

hu the rn  dewberry 

h c k  

jabal palm 

-yre-leaved mint  

Elderberry 

Zhinese tallow tree 

Rattlebox 

Horse netrle 

SOW th~st le  

Orch~d 

Hedge nettle 

Spiderwort 

Juncus sp. 

L epidium virginicum 

L ygodjum japonicum 

Melia azedarach 

Meliora slbe 

Morus alba 

Oeno thera lsciniata 

Oxalis sp. 

Panicurn sp. 

Passiflora incarnata 

Phorodendron serotinum 

Phyla nodiflore 

Prunus caroliniana 

Pteridum aquilinum 

Quercus r n ~ i f o l i a  

Robinia hispidus 

Rhus typhina 

Rubus trivialis 

Rumex crispus 

Sabel palme f fo  

Salvia lyrata 

Sembucus canadensis 

Sapium sebiferum 

Sesbante sp. 
. . 

~ o ~ a n u m  carolinense 

Sonches asper 

Spiranthes sp. 

Stachys floridens 

Tradescenria virginiane 

W~nged  Elm Ulums alata 

Vervaln Verbena brasiliemis 

Muscadine grape Viris ro rundifolia 

Yellow-eyed grass Xyris sp. 

Spanlsh bayonnet Yucca aloifolie 

Southern prickly ash ~ n f h o x y l u m  clava-herculis 

Broom grass Andropogon virginicus 



, 
Table E-3 

Wildlife Expected or Observed in the Vicinity of NAS Jacksonville 

Focused RI/FS, Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville florida 

AMPHIBIANS 

Mole salamander Ambystoma ta$oideum 

Oak toad' Bufo quercicus 

Southern toed' Bufo terrestris 

Florida cricket frog Acris gryllus dorsalis 

Gray treefrog 

Bird-voiced treefrog 

Green treefrog' 

Southern peeper' 

Pine woods treefrog 

Barking treefrog 

Squirrel treefrog' 

Little grass frog 

Southern chorus frog 

Ornate chorus frog 

Eastern narrowmouth toad 

Eastern spadefoot 

Southern dusky salamander 

Dwarf salamander 

Slmy salamander' 

Rusty mud salamander 

Hyla chrysoscelis 

Hfla UV~VOCU 

Hyle cinerea 

Hyfa crucifer bert8miana 

Hyi8 fernoralis 

Hyia gratiosa 

Hyla squirella 

Lirnneeodus ocularis 

Pseudacris nigrjra nigrjta 

Pseudacris orneta 

Gasrrophryne cerolinensk 

Plethodon glurinosus 

Pseudotriron rnonrmus floridanus 

1 Florida gopher frog Rana areolara aesopus 

Bullfrog 

Green frog 

Pig frog 

Rwer frog 

Southern leopard frog' 

Str~ped newt 

Central newt 

Narrow-str~ped dwarf m e n  

Lesser siren 

Rana caresbebna 

Rsna clamirans clamirans 

~ e n a  grylio 

Rans heckscheri 

Rana sphenocepha/a 

Norophrhalmus persrris tus 

Nomphthalmus viridescens louisianensis 

Pseudobranchus srrratus 

Siren intermedia 

REPTILES 

Scarlet snake Cernophore coccinea copei 

Southern black racer Coluber constricmr pri8pur 

Southern ringneck snake Diadophis puncfarus punctarur 

Indigo snake Drymarchon corais 

Corn snake Elaphe gutter0 



Table E-3 (Continued) 
Wildlife Expected or Observed in the Vicinity of NAS Jacksonville 

Focused RI/FS, Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville Ronda 

REPTILES (continued) 

u'sllow rat snake Crphe obsole re quadrivattata 

Mud snake 

Rainbow snake 

Eastern hognose snake 

Southern hognose snake 

Common kingsnake 

Eastern milksnake 

Coachwhip 

Rough green snake 

Florida pine snake 

Striped crayfish snake 

Glossy crayfish snake 

Pine woods snake 

Florida brown snake 

Southern redbelly snake 

Southeastern crowned snake 

jouthern ribbon snake 

Farancia abacuru abacura 

Farancia erytrogremma 

Heterodon platyrhinos 

Heterodon sirnus 

Lampropeltis gerulus 

Lampropeltis triangulum elapsoides 

Mststicophts flagellum flagellum 

Opheodrys aestivus 

Pituophis melanoleucus mugitur 

Regina alleni 

Regina rigida rigida 

Rhadineea f/8 vilata 

Storeria dekayi victa 

Storeria occipitomeculata ohcure 

Tentille relict8 

Thamnophis sauritus seckeni 

Eastern coral snake Micrurus fulvius fulvius 

Florida redbelly turtle' 

Looter 

Eastern box turtle 

Green anole' 

Pseudemys nelsoni 

Pseudem ys fjoridana penins y/Bris 

Terrapene carolina 

Anolis carolinensis 

Southern fence k a r d  . -Sceloporus undulatus undularus 

Pen~nsula mole s k ~ n k  Eumeces egregius 

Southeastern five-hned sklnk' 

Broadhead skmk' 

Ground sk~nk  

Eumeces inexpectatus 

Eumeces laticeps 

Scincella lateralis 

SIX-hned racerunner Cnernidophorus sexlineatus 

Gopher tortorsel 

Easrern dternondback 

P ~ g m y  ratrlesnaka 

Gopherus polyphemus 

Cro talus adamanteus 

Sisrrurus miliarus barbouri 

BIRDS 

Cooper's hawk Accipiter cooperii 

Sharp-shinned hewk A ccipiter strietus 

Red-tailed hawk Butso jam8icsnsis 

Red-shouldered hawk Butso lineatus 



Table E-3 (Continued) 
Wildlife Expected or Observed in the Vicinity of NAS Jacksonville 

Focused RI/FS, Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville Florida 

BIRDS (continued) 

Broad-winged hawk R u m  plaryprerus 

Northern harrier Circus cyaneus 

American swallow-tailed kite Hundides forficatus 

Bald eagle 

Osprey 

Cedar waxwing 

Haliaeetus leucocepha/us 

Pandion haliaerus 

Bomb ycil18 cedrorum 

Chuck-will'e-widow Caprimulgus carolinensis 

Whip-poor-will 

Common nighthawk 

I Turkey wlture'  

Black wlture'  

Brown creeper 

Semipalmated plover 

Caprimulgus vo ciferus 

Chordeiles minor 

Cathartes aura 

Coregyps atratus 

Certhia americana 

Charadrius semipalmatus 

Black-bellied plover 

Rock dove' 

Common ground-dove 

Mourn~ng dove1 

Common crow' 

Fish crow1 

Blue jay' 

Pluvialis squararola 

Columbe livia 

Columbina passerina 

Zenaida rnacroure 

Corvus br8ch yrh ynchos 

Corvus ossifragus 

Cyenocitta crisrara 

( Yellow-billed cuckoo Coccyms americanus 

Henslow's sparrow . .. 

Le Conte'c sparrow 

Grasshopper sparrow 

Northern cerd~nal' 

Amencan goldf~nch 

Purple f~nch  

Blue grosbeak1 

Dark-aysd junco 

Swamp sparrow 

Song sparrow1 

Ammodramus bsnslo wii 

Amrnodramus leconteii 

Amrnodramus savannarum 

Cardinalis cardinalis 

Carduelis rrrsris 

Carpodacus purpureus 

Guiraca caerulea 

Junco hyemab 

Melospiza georgians 

Melospiza melod~a 

Savannah sparrow Passerculus sandwichensis 

Painted bunt~ng Pesserina ciris 

Rufous-sided towhee' Pipilo erythrophthalrnus 

Vesper sparrow hoeceres gramineus 

Chipping sparrow Spizella pesserina 



Table E-3 (Continued) 
Wildlife Expected or Observed in the Vicinity of NAS Jacksonville 

Focused RIfFS. Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville Florida 

31RDS (continued) 

%Id sparrow 

White-throats sparrow 

Merlin 

Peregrine falcon 

Barn swal low 

Tree swal low 

Purple mamn 

Northern rough-winged swal low 

Red-winged blackbird' 

Rusty blackbird 

Brewer's blackbird 

Northern oriole 

Orchard oriole 

Spizelh pusila 

Zanotrichie albicollk 

Fdco columbarius 

Falco pemgrinus 

Hirundo rustice 

lridoprocne bicolor 

Progne subis 

Stelgidopteryx seripennis 

Agelaius phoeniceus 

Euphagus carolinus 

Euphegus c yanocephalus 

lcterus galbula 

Ictems spurius 

3rown-headed cowbird' Molothrus arer 

3oat-tailed grackle1 

Zornmon grackle' 

Eastern meadowlark 

~oggerhead shrike' 

Herr~ng gull1 

Quisc8lus major 

Ouiscelus quiscula 

Sturnetla magna 

L~nius ludo vicianus 

Larus argsnrerus 

Laugh~ng gull' Lams arricilla 

R~ng-billed gull1 Lams dela warensis 

Great  black-backed gull 

Bonaparte's gull' 

Casp~an tern 

Former's tern 

Larus marinus 

- Larus philadelphia 

Srerna cespia 

Sterna forsteri 

Common tern1 

Royal tern 

Cray catbird1 

Northern mockingbird1 

Sterna hirundo 

Sterne mawma 

Dumatella carolinesis 

Mimus polyglo rtus 

Brown thrasher1 foxosroma rufurn 

Tufted t~ tmousa '  Parus bicolor 

Cerohna chickadee' 

Yellow-rumped warbler1 

Priarie warbler 

Yellow-throated warbler 

Parus caroltnensis 

Dendro~ca coronata 

Dendrolcrr discolor 

Dendroica dominics 

Palm warbler1 Dendroica pelrn8rum 



Table E-3 (Continued) 
Wildlife Expected or Observed in the Vicinity of NAS Jacksonville 

Focused RI/FS, Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville Florida 

BIRDS (continued) 

Common yellowthroat Georh ylpis trichas 

Swainson's warbler Lirnnothlypis swaimonii 

Black-and white warbler' Mnio tiIra varia 

Northern perula ParuIa americanca 

Prothonotary warbler Pro tondteria citrea 

Ovanbird Seiuris eurocpillus 

Orange-crowned warbler Vermivora celata 

Double-crested cormorant' Phalacrocorex aurirus 

Common bobwhite Colinus virginianus 

W ~ l d  turkey' Meleagris gallopa vo 

Spotted sandpiper' Actitis rnacularis 

Ruddy turnstons Arenaria interpres 

Dunlin Calidris alpine 

Red knot CBIidris canutus 

Pectoral sandpiper Celidris melano tos 

Least sandp~per Calidi rninutilla 

Semipalmated sandpiper Calidris pusilla 

Common snipe Cap ella gallinago 

W~llet Caroptrophorus sernipelmarus 

Sanderling 

Short-billed dowitcher 

Crocethia alba 

Lirnnodromus griseus 

I Long-billed dowitcher Ltrnnodromus scolopaceus 

I Marbled godwll . .. Llrnosa fedoa 

Whlmbrel 

Arner~can woodcock 

Lesser yellowlegs 

Greater yellowlegs 

Sol~rary sandpiper 

Red-breasted nuthatch 

Mire-breasted nuthatch 

Brown-headed nuthatch 

Short-eared owl 

Great horned owl 

Numenius phaeopus 

Scolopax minor 

Tinge fla vipes 

Tinge rnelanoleuca 

Tringa solitarta 

Strra cenedensis 

Sirta carolinensis 

Sirra pusilla 

Asio flernmeus 

Bubo virginienus 

Eastern screech owl  Otus ssio 

Barred owl Srrix varia 

European starling' Sturnus vulgaris 

Blue-gray gnatcatcher' Poliop rila caerulea 



.- 

Table E-3 (Continued) 
Wildlife Expected or Observed in the Vicinity of NAS Jacksonville 

Focused RIJFS, Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville Florida 

BIRDS (continued) 

Ruby-crowned kinglet1 Regulus ca/endu/8 

Golden-crowned kinglet Regulus satrepa 

Summer tanager Rranga rubre 

Ruby-throated hummingbird Archilochus colubris 

Marsh wren ~sto thorus  pa/ustris 

Sedge wren Cistothorns platensis 

Carolina wren Thryothorus ludvjcianus 

House wren' Troglodytes aedon 

Wtnter wren Troglodytes troglodyfes 

Hermit thrush Cathems gurteta 

Eastern bluebird sie/i8 sielis 

American robin' Turdus migratorius 

Eastern wood pewee Conropus vjrene 

~lycatcher' Ernpidonex sp. 

Acedian flycatcher Ernpidonax virescens 

Great crested flycatcher' M yiurchus crinitus 

Eastern phoebe Sayornis phoebe 

Eastern kingbird Tyrannus fyrannus 

Common barn owl Tyto alba 

Yellow-throated vireo Vireo flavifrons 

White-eyed vireo1 Vireo griseus 

Red-eyed vireo Vireo olivaceus 

Solitary wreo' - --Vireo solirarius 

Amencan kestrel' Falco sparverius 

MAMMALS 

Gray fox Uroc yon c~nereoarenleus 

Nutr~a M yocastor coypus 

Wh~te-tailed deer1 Odocoileus virginianus 

Eastern wood rat Nsoroma floridena 

Marsh rice rat Oryjrom ys pslustris 

Cotton mouse Perom yscus gossypinus 

Golden mouse Perornyscus nutralli 

Old fiald mouse Peromyscus pofiono tus 

Eastern harvest mouse Reithrodontom ys humuhs 

Hispid cotton rat1 Sigmodon hispidus 

Nine-banded armadillo1 Dasypus novemcinctus 



Table E-3 (Continued) 
Wildlife Expected or Observed in the Vicinity of NAS Jacksonville 

Focused RI/FS, Operable Unit 2 
Naval Air Station Jacksonville 

Jacksonville Florida 

MAMMALS (continued) 

Virginia oppossum' Didelphis virginiana 

Bobcat Lynx rufus 

Southeastern pocket gophar Geom ys pinetis 

Eastern cottontail' S y/vi/8gus floridanus 

Marsh rabbit Sylvilagus pelustris 

House mouse Mus musculus 

Norway rat 

Striped skunk 

Eastern spotted skunk 

Raccoon' 

Southern flying squirrel 

Gray squirrel 

Rams norvegicus 

Mephitis mephitis 

Spilogale putorius 

Procyon lotor 

Glaucom ys volans 

Sciurus carolinensis 

I Sherman's f o r  quirrel  Sciurus niger sherrnani 

I Short-tailed shrew Blsrina brevicauda 

Least shrew 

Southeastern shrew 

Eastern mole 

BIQ brown bat 

cry~toris P B N B  

Sorex longirostris 

S C ~ ~ O ~ U S  s ~ u ~ ~ I C U S  

.@ tesicus fuscus 

I Red bat Lasiurus borealis 

1 Hoary bet Lasiurus cinereus 

( Northern yellow bat Lesiurus in rerrnedius 

Sem~ole bat Lasiurus seminolus 

Southeasrern bat . M yo rrs susrroriparius 

Eastern p~p~strelle Pip~srrellus subfla vus 

Eastern b~g-eared bat Pleco tus ra finesquii 

'Observed (or signs observed) at OU 1 by ABBES personnel. 

Mammals identified based on reg~onal distribut~on reponed for northeastern Florida (Burt and Grossenheider. 1976). 

I Birds identified based on reponed distribution for northeastern Florida (Peterson, 1980) 

( Reptiles and amphibians identified based on speciman records for Duval County, Rorida (Ashton and Ashton, 1988b and 
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Earthworm (Eisenia foetida) ; ADproximacely 
6 0  days o l d .  Yean weight was 0 .?5 2 0.07 

. .. - 
, - .  , . 

k r a  i (1'0% Peat, 13% Clay -nd 702 
Sand) v l t h  an lnitlai pH of 5 . 1  

Control (53 ingjkg TPH) , I1 ( 5 3 3  mg/kg TPH) , 
3 %  (i035 rngikg T?A) , 10% (3700 mg/kg TPH) , 
30% 111300 mgikg T?X)  ;ad 100% I 4 2 4 0 0  mgjk: 
TPH 

14 days 

The 7-day L C 5 0  was 54.8% (21889 rng/kg T?9 
based upon measured concentra~ions) with 9 !  
percent confidence limits of 30% (11300 - 



The 14-day LC50 w a s  5 0 . 5 %  ( 1 9 9 9 9  mgikg TPH 
based upon measur~d concentrations) with 95 
percent cunfidencr limits of 30% (11300 
mg/ks TEH)and  100% (42400 mg/kq T?HI - The 
7-day and 14-day NOEC's were both 1% (533 
mg/'kg TPH) based upon mortality. 



1.0 INTRODUCTf ON 

A 14-day earthworm survival test w a s  conauc~ed at Toxikon 

Environmental Sciences. Jupiter. Florida, r o  deterinine the 

toxicity of a contaminated s o i l  to the earthworm. Z i s e n i a  

foetida. The criterion for effect was death. Xesuirs of t he  

test are expressed as 7-day and 14-day median le tha l  

concentrations (LCSO) , the concentration of contaminated soil 
estimated to be lethal to 5 0  percent of the t e s t  organisms ar the 

s~ecified time. 

211 data ralated to this scuay w i i l  be mainrained by A3B 

Environmental Sciences, Tallahassee, Florida. 



2.0 MATERIALS ANd METHODS 

2.1 T e s t  Substance 

The test substaxize, a concsminated soil sample, was received ac 

Toxiko~ Environmental Sciences on October 19, 1993 in t w o  1- 

gallon translucent white p i a s t i c  jars labeled "Date: 10/18/93; 

Time: 1444; Collected by: ZS & MCL; Sampling Site: 002; Sample 

ID: U2SBO8101; Sample Type: Grab; Tests Required: Toxicity 

analysis (earthworm srudy) ; Preservative: 4°C. " The test soil 

was dark colored ,  with a v e y  sLrong petroleum odor. The test 

substance was stored in t h e  dark Zi 4°C unril used. 

T e s t  concen~rarions are  r e p o r t e d  as percent ( % )  mixture of 

control soil and test s o i l  and as  milligrams/kilogram (mg/kg) 

t o t a l  petroleum hydrocarbon (TPH) . 

2 . 2  T e s t  Species 

Adult earthworms, Eisenia foetida, exhibiting a clitellum were 

cbtz ined  from a ccmmercial supp l i e r  (Carolina Biolo~ical Supply,  

Zurlinzton, NortS Carolina). Ypon arrival, earrhworms were 

contained approxirr ,ately 100 e a r ~ h w o m s  and was placed i n  a 

LemperaLuro controlled room until used for the tesE. The ho ld inc  

perlca xas 20 days.  The w o r m s  w e r e  counted in t h e  r r a y s  s e l e c ~ n c  

for use in t h e  tesL jusc cr io r  to Lesc i n i t i a t i o n .  N o  

mor~aiities were c b s e n ~ e d .  The temperature  a u r i n 9  this ho ld ing  

p e , r i ~ 5  ran~ed f r o m  1 9 . 2  to 21.3"C. The adults were main~ainea cn 

Sunply .  At the terminarion of the  t e s t ,  control f a r r h w o m s  w e r e  

i n d i v i d u a l l y  weighed. The mean weight was 0 . 3 5  2 0 . 0 7  g with a 

range of 0.21 to 0 . 5 7  g 



2.3 Soil Preparation 

The control soil was comprised of 10% 2.3-mm sieved Canadian 

s p h a ~ u m  peat moss, 20% co l lo ida l  kaol in i te  clay and 7 0 %  grade 7C 

silica sand. The 100% molsture capacity of a subsample of this 

soil mixture was determined to be e1.37 T& per 100 g of dried 

sample. Based upon this result , t h e  soil used for the study was 

adjusted to 75% saturaticn DY the addition of 61.0 mL deionized 

water per 100 g. 

The mois tu re  ccnrfnE zf a sample 3f ESSL soil as received was 

determined to be iG.9% or 1 4 . 9  rnL per 100 of dried sample. 

Based upon this, i= was necessary to add 3 1 . 6  mL of aeionized 

water per 100 g cf non-dried s o i l  t o  achieve 75% s a w r a t i o n .  

2 . 4  Test Methods 

Methods fcr the 1;-day survival test xith earthworms were those 

d e s c r i b e d  i n  EPA1s tesE prorocol enritlea: "Protocols for Short 

Term Toxic i ty  Screening cf Eazardous Wasre Sites."; :PA Document 

Number: EPA/600/3-88/02?. 

... 
- .  

Z s n c e n ~ r a t i c n s  fzr ;he 14-day r e s ~  -A-ero ~ p e c i = i e B  ky  :?e sponsor  

r o  be 1, 3 ,  1 0 ,  3 0  and 100 p e r c e n t  cn a weignt:weignt k a s i s  of 

t e s t  soil' and c m r c i  soil. The aforemenrioned concer . r ra t ions  

w e r e  p r e p a r e d  b-y claclng acgrogriare amounts of t k e  r m i s ~ u r e -  

adjusted control s o i l  and t ~ s r  s c i l  i n  a  lass c m r a i n e r  and 

mixing thoroughly. -A 4 0 - 9  subsample w a s  tzken from eacn mixing 

j a r  and submirrea fcr analysls of F 9 .  A l s o ,  a smal l  subsample 

;as used t o  aetemine izitlal s o i l  23 of eacn treatment. For the  

test, 2 0 0  g of each LrearrnenE were weighed into each c: f o u r  

r e p l i c a t e  glass  jars . 



The 14-day test was initiated on October 20, 1993 wirh the 

impartial addition of earthworms to all test csntainers until 10 

earthworms were distributed to each container. The ezrthworms 

were added within one hour following prepararlon of t h e  test 

concentrations and moni~oring of the initial soil pH. The rest 

containers were 1-quart glass canning jars containing 200 g of 

soil which provided a soil depth of 5 centimeters. '11 test 

con~ainers were covered during the test and were positioned in a 

single warer bath in order r o  maintain a target tenperature of Z C  

- - 2°C. T h e  t ~ s t  -*;as conduczed under continuous fluorescents 

li~nting aE an intensity rznging between 7.2 and 8.8 

inicroEinsreins  per  square meter per second (approxima~ely 600 to 

733 lux) as measured by a LI-COR, Inc. Model LI-189 
QuantumjRaaiometer/~hotometer equipped with a 27r sensor. 

Zacn t2s1 container was -rlsually inspecred daily and any 

observaticns were noted. Actual survival was physically verified 

on days 7 and 1 4 .  .lay cscoons found were ccunted and removed. 

;ny ~bnornalities in the kenavicr c r  ~hysical appearance of t h e  
- -- L Z ~ L ~ X O ~ S  s e r e  E L S O  ;=~tfC;, 2: t k i s  rime. ~ a r ~ h w o r i x  ;ere c o t  fs6 

A ~ ~ ~ ~ - a  --- - + +  - the EFSL. " E S L  1.3 9zs zon~rzrea ar, :=st Fniz-a~l~n and 

termination utilizing a Fisher Scientific A c c u m e ~  pY 1002 meter. 

The diurial remueratEre range cf one control soil replicate was 

con~inuously mcnitcrea uslag a Micrcn~a minirnurn/'rnaxln?~m 

~ h e m o m e t e r .  Temperature of t h e  w a E e r  barh w a s  monirored hourly 

wirh a Ryan I n s ~ r u m e n t s  temperature da t a  loqging device. 

2 . 5  Chemical Sampling and Analysis 

Soil samples ( 4 0  9 each) were collected from the ccx~rols and all 

five ~ E S C  treatments at test initiation to determine TPH 

concentrations. Samples were stored at 4°C until they were 



Toxikon h v i m n r n d  Sacnu 
studv II): J931MX 

shipped to Toxikon Corporation's chemistry laboratory located in 

West Palm Beach, "lorida f o r  analysis. The method used for 

anaiysis warj EPA Method 481.1/9073. 

2 - 6  Statistical Analyses 

Based on results of the t e s t ,  the 7- and 14-day LC50 values and 

t h e i r  95 percent confidence limits were calculated. The LC50 

values were estinared by a computer program (Wheat, 1989) using 

the following s t a t i s t i c a l  rnechods: moving avera9e ~ n g l e ,  p r o b i t ,  

l og i t  and non-lixear i n t e - ~ o i a t i c n .  Confidence liai~s f o r  LC50 

values deteminea by non-linear interpolation were calcularea by 
binomial probability. The method selected f o r  reporting the t e s t  

results was determined by the characteristics of the  data,  i-e., 

the presence or absence of 0-percent and 100-percenr mortality 

and the number of concentrations in which mortalities between 0 

and 100 percent  occurred (Stephan, 1977 )  . 



3.0 RESULTS AND DISCUSSION 

The measured concentrations of TPK at the k i t i a t i o n  of the 14- 

day exposure were 53, 533, 1035. 3700, 11300 and 42400 mg/kg in 

the conrrol, 1%, 38, 105, 30% and 100% treatments. respectively 

(Table I). 

Mortality of earthworms exposed for 14 days to the soil 

treatments ranged from 0 percent st the 1% (533 rngjk~ TPH) test 

concen~raticn to 100 percenr at the 300% (42400 rnsjke TPH) tesr 
ccncenrra~ion ( T a l e  2 ) .  There was no morrality in rhe control. 

During che conduct cf this test. 44 cocoons vere recovered from 

the ccnrrol rreatment and 21 were recovered from the 1% 

treaEment. No cocoons were observed in any other treatment. It 
was noted when the worms were physically counted that on day 7 ,  

w o r m s  i n  the 3 0 %  trearment were found intertwined in rhe soil as 

opposed to actively travelling through rhe soil. On day 14, 

woms in the 10% and 30% treatments were noted to be actively 

erying L O  f l e e   he s o i l  xhen placed on t h e  countins t r a v .  

Easei spon t3e ctaraczer~s~ics . .. of r l e  caca,  :hear ~ x r ~ r ~ o l a ~ ~ c n  
- :;as asei tc, c a l c u i a r e  r h e  ! - clnd 14-day L E O S .  The 7-day LC50 cf 

this tesr s o i l  was 5 4 . 8 %  (21889 m ~ / k g  TP9)  with 95 percent 

confiaence limits cf 30% and 1 0 0 %  (11300 and 4 2 4 0 0  nz/kg TPH). 

The 14-day LC50 of this iesL soil w a s  5 0 . 5 %  (19999 ma/kg TPHi 

with 95 percent confidence limits of 30% and 100% (11300 and 

4 2 4 0 0  mg/kg TPH) (Table 3 ) .  A slope of the toxicity curve could 

not h~ determined. The no-obsen*ed-effect cance~cra~icn INOEC) 

based upon a lack cf mortality was 11 (533  ma/'kg TF9). 

The mean measured rest remperature dur ing  the 14-day exposure was 

20.4OC znd ranged from a minimum of 19.5 to a maximum of - 21.4'C 



as measured in replicate A of the control 

ranged from 6.1 to 6.8 at test ioitiation 

test termination ( T a b l e  5 )  . 

To&n Envimnmenttl S c i m  
Study ID: J9310001 

(Table 4)  . The p H  

and f rom 6.0 to 7.1 
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T a b l e  2 .  Mortality of the Earthworm, Eisenia foetida, During a 
14-Day Survival Test 

-- -- 
N o m i n a l  Cumulative Number Dead 

Concenrration (Percent Mortalitv)' 
( % )  Day 7 Day 14 

There w e r e  4 0  earthworms exposed st each test treatment. The 
numbers represent the  cumulative mortality for all 

One earthworm was obserced to be the C 



Toxikon Environrncnul Scicnps 
Smdy ID: J931000' 

T a b l e  3 .  Calculated LC50 Values for The 14-Day Survival Test 
w i t h  the Earthworm, Eisenia foetida 

lesults Iiased Upon Nominal Concentrations 

Exposure 
Period 
(Day) 

95-Percenr 
Confidence Limits 

( % )  

Results Based Upon Measured TPH Concentrations e 
Zxposure 
Period 
(Day) 

95-Fercent 
Confidence Limits 

(mg/kg) 

14 i9999 11300 - 42400 

Mote: 1 1  LC50 values were calculated by linear i n t e r p o l a t i o n  and 
9 5  percent confidence limits were ca lcu la ted  by binomlal 
p r o b a b i l i t y .  



Toxikon Envimnmcaal Stimcc 
Smdy m: J931MXI 

:r31 During a 
14-Diy su-mival Test w i t h  the Earthworm, Zisenia 
f oetida 

Current Minimum Maximum 

Day 

Day 

gay 

Day 

Day 

Day 

Day 

Day 

Day 

Day 

3ay 

Day 

Day 

Day 

Day 

Readings w e r e  n o t  taken -,z rhis cay. ~ ~ ~ i n i m u m / m a x i m ~ m  -zalues 
recoraed on Day 9 e n c c q a s s  cay 6. 



Toxikon Environmenul Sum, 
Smdy ID: J9310C 

Table 5 .  pH Values During a 14-Day Survival Test with the 
Earthworm, Eisenia foetida 

N o m i n a l  PH 
Concentrations Measurements 

( % )  Day 0 D a y  14 
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Sampling Costs for Alternatives for PSC 2, Former Fire-fighting Training Area 
Focused RI/FS, Operable Unit 2 

NAS Jacksonville, Jacksonville, Florida 
October 1993 

Alternatives 1 and 2, pretreatment 

I I I I I 
Analysis X Water Unit Cost Subtotal # Soil 

Total halogens $60.50 $242 
Total VOA $117.26 $821 

SUBTOTAL 
- multiplier for fast turnaround time 

Total Cost 

$1.271 

$29.299 
1.75 

$61.274 TOTAL PRETREATMENT COST 

Alternative 3, post-treatment 

- 

SUBTOTAL - multiplier for fast turnaround time 

- 

Analysis 

TPH 
PAH 
Total VOH 
TCLP metals 
Total TCLP metals 

Total Cost 
for Analysis 

$2,545 
$6,508 

$6,479 
$7,552 

# Water 

4 
4 
7 

N/A 
4 

TOTAL POST-TREATMENT COST $46.356 

All alternatives, remaining soil 

-- - - - p~ - -- - 

SUBTOTAL 
- mult~pl~er for fast turnaround time 

TOTAL COST TO DEMONST RATE REMOVAL 

- 

Analysis 

TPH 

# Soil 

32 

# Water 

6 

Unit Cost 

$1 17.26 

Unit Cost 

$87.95 

Subtotal 

$3.752 

Subtotal 

$528 

Total Cost 
for Analysis 

$4,280 



Sampling Costs for Alternatives for PSCs 41 and 43, Sludge Drying Beds 
Focused RI/FS, Operable Unit 2 

NAS Jacksonville, Jacksonville, Florida 
October 1993 

SUBTOTAL $10.662 
- multiplier for fast turnaround time 1.75 

TOTAL PRETREATMENT COST $18,658 

All alternatives, pretreatment or predisposal 

Alternative 5, sampling of treated filter media 

Subtotal 

$10,05f 
$424 

All alternatives, remaining filter media 

Total Cost 
for Analysis 

%lO.OS 
$605 

# Sail 

7 
7 

Analysis - 
TCLP 
Total halogens 

Total Cost 
for Analysis 

$10,057 

Unit COst 

51,436.H 
$60.50 

Unit Cost 

N/A 
$60.50 

# Water 

N / A  
3 

SUBTOTAL $10,057 - multiplier for fast turnaround time 1.75 
TOTAL POST-TREATMENT COST $17,599 

Analysis 

TCLP 

Total Cost 
for Analysis 

$9.908 

Subtotal 

$0 
5182 

SUBTOTAL $9,908 - multiplier for fast turnaround time 1.75 
TOTAL COST TO DEMONSTRATE REMOVAL $17,340 

Subtotal 

$9.908 

Subtotal 

$0 

# Water 

N/A 

Unit Cost 

$381.10 

Unit Cost 

$1,436.64 

# Soil 

7 

Unit Cost 

WA 

# Soil 

26 

Analysis 

TCLP metals 

Subtotal 

$10,057 

# Water 

N/A 

Unit Cost 

N/A 

Subtotal 

$0 



volume of LNAPL to be recovered at PSC 2 
NAS Jax OU 2 Page 1 of 1 

Done By: DJS Job #7559-50 
Chkd. By: 5 Nov 1993 

Note: Freephase LNAPL was detected in two of the f i e  temporary wells: TPZ and TPZ -5. LNAPL thickness 
in TPZ-4 = 0.07 foot; in TPZ-5 + 1.09 feet. 

Assume that free-phase LNAPL becomes mobile when soil TPH concentration detected in the onsite laboratory 
is 20,000 mg/kg TPH. (Note: This approach is consistent with field observations, i.e., locations OU2-SB-16 
and OU2-SB417 had field screening TPH concentrations of 150,000 mg/kg. These locations are 
approximately 0.5 foot and 1 foot, respectively, from TPZ-5, which was discovered to contain an approximate 
thickness of 1.09 feet of LNAPL) 

Field observations (as discussed in Section 3.2.1 (page 3-6) indicate that most TPH-contaminated soil is along 
the central portion of the fire-fighting training pit. Assume that this area is contaminated with free-phase 
LNAPL at an average thickness of 25 percent of the thickness at TPZ-5, and that the free-phase LNAPL 
occupies 20 percent of the void space in the soil. Assumptions for TPH mobility, LNAPL thickness, and soil 
porosity were based on a literature review of the references listed below: 

- CONCAWE, 1979, de Pastrovich, T.L, Baradat, Y., Barthel, R., Chirelli, A., and Fussell, D.R., 1979, 
Protection of Groundwater from Oil Pollution. CONCAWE Report No. 3/79, The Hague, Netherlands, 
61 p. 

Kramer, W.H., 1982, Groundwater Pollution From Gasoline, Ground Water Monitorina Review. Vol. 
2(2), p. 18-22. 

m Yaniga, P.M., 1982, Alternatives in Decontamination for Hydrocarbon-Contaminated Aquifers: Ground 
Water Monitorinq Review, Vol. 2, p. 4040. 

- Yaniga. P.M., and Demko, D.J., 1983, Hydrocarbon Contamination of Carbonate Aquifers: Assessment 
and Abatement: In Proceedings of the National Water Well Association of Ground Water Scientists 
and Engineers Third National Symposium on Aquifer Restoration, P. 60-65. 

Assume that the other areas contaminated with 20.000 mg/kg and greater TPH have only 20 percent as much 
free-phase LNAPL as the most highly contaminated area.. 

Thickness of LNAPL in TPZ-5 = T,: = 1.09 - ft 
Average TPH thickness in contaminated area = T,,,: =T;0.25 therefore T,,,=0.27 - ft 
Soil porosity = n:=0.35 (assumed value) 
Length of highly contaminated area = L,: = 115 - ft 
Widlh of highly contaminated area = W,: = 20 - ft 
Volume of LNAPL in highly contaminated area = V,: =T,,, - n - L, - W, therefore V, = 1641 - gal 
Volume of LNAPL in less contaminated area = V,: =V, - 0.2 therefore V,=328 - gal 

Total volume of LNAPL = V:: =V, +V, therefore V! = 1969 - gal 
Round toV: =2000 - gal 

v Number of 55-gallon drums needed to contain LNAPL = N,,,: =- :. Nd,,=36. 36 
5 5 q a l  

Round to N = 37 drums. 



Areas at PSCs 41/43 requiring restoration following remedial activities Done By: DJS Job #7559-50 
NAS Jax OU 2 Page 1 of 1 Chkd. By: 5 Nov 1993 

Alternative 41 143-SC-1, 41143-SC-2 

Assume that the area requiring restoration for this alternative is the sum of the areas of the domestic 
and the industrial sludge drying beds plus 20%. 

Total length of domestic beds = L db := 250.ft 

Total width of domestic beds = W db := 50-ft 

Total length of industrial beds = Lib := 65.e 

Total width of industrial beds = W ib := 18-ft 

Area requiring restoration for these alternatives = A 12 := (L db.W db t Lib-W ib).l.2 

A 12 = 1823yd2 

Round to A12 = 1900 sq. yards 



Weiaht of decontamination water to be disposed Done By: DJS Job # 7559-50 
NAS  ax OU 2 Page 1 of 1 Chkd. By: 5 Nov 1993 

Assume that each alternative will generate V ,  = 1000.gal of decontamination water. 
lb Densrty of water = D , :=62.4- 
fL3 

.- Weight of generated decon water = W, - V ,D W, = 8342 *Ib 

Round to W = 8400 Ib 



Weight of concrete pads to be disposed following rernediation Done By: DJS Job # 7559-50 
.NAS Jax OU 2 Page 1 of 1 Chkd. By: 5 Nov 1993 

Ib 
Assume that density of concrete = D , - =  150- (Ref.: Roberson et al, Hvdraulic Enqineerinq, 

ftJ 1988) 

Thickness of pads = T = O.5.ft 

Alternative 2-SC-3 

Length of pad = L := 6O.ft Width of pad = W := 803 

Weight of concrete = W :=L 2.W2-Tp.D,  W = 180-ton 

Alternative 41 143-SC-3 

Length of pad = Wdth of pad = L 43 : = 120.ft 

Weight of concrete = w 4143 :=L 4 1 4 3 L . ~  *.D w 4143 = 540-ton 



Area to be cleared for installation of concrete pad Done By: DJS Job # 7559-50.TKE 
Alternative 41143-SC-3 Chk. By: Date: 3 Nov 1993 
Page 1 of 1 

Assume: 1. 120' x 120' concrete pad would be constructed for laydown of onsite stabilization unit 
2. Pad would be constructed east of PSC 41. 
3. Areas 1 and 2 would need to be cleared of underbrush and some 3-4" diameter trees 

Area 1: 
L I := 95ft W 1 := 120.ft Al:=LI.WI therefore Al=11400~f12 

Area 2: 

L 2  :=30.ft W := 4 5 3  A Z  : = L 2 - W 2  therefore A 2  = 1350-fL2 

Total Area: A T  : = A I  + A Z  therefore A T  = 12750.fi2 



VOLUME AND WEIGHT CALCULATIONS FOR PSC 41,  DOMESTIC SLUDGE DRYING BEDS 
FOCUSED RIIFS, OPERABLE UNIT 2 

NAS JACKSONVILLE, FLORIDA 
OCTOBER 1993 

Volume eslimates are based on record drawings 01 Ihe drying beds, dated 1970. 

Specific Specif~c Tolal Expansion Bulk Bulk 
Type of rnedlum Number Lenglh Helght Widlh Volume Welght Welght Factor Volume Volume 

TOTAL WEIGHT AND VOLUMES OF SURFACE (NONHAZARDOUS) DEBRIS 3557 2 26 4624 17 1 
(all concrete exce pi-for fooling) 
TOTAL WEIGHT AND VOLUMES OF MEDIA TO BE TREATED AND/OR DISPOSED 63680 3184 72232 2675 
(filler sand and gravels) 
TOTAL WEIGHT AND VOLUMES OF SUBSURFACE (HAZARDOUS) DEBRIS 1007 9 1 1309 48 
(concrete fooilngs) 

Nola: H hazardous concrete 1s crumbled or crushed upon removal, I t  would be trealed andlor disposed with the filter media. 



VOLUME AND WEIGHT CALCULATIONS FOR PSC 43, INDUSTRIAL SLUDGE DRYING BEDS 
FOCUSED RIIFS, OPERABLE UNIT 2 

NAS JACKSONVILLE, FLORIDA 
OCTOBER 1993 

Volume estimates are based on record drawlngs of improvsments to the drying beds, dated 1976. 

Specific Specific Total Expansion Bulk Bulk 
Type of medium Number Lenglh Width Depth Volume Weight Weight Factor Volume Volume 

Pnnrrntn walle wlihin hnrlc 1 1 

Concrele foolings, I 1 1 1 I 1 1 I I 
north and south wails 2 64.67 2 0.67 173.32 150 13.00 130% 225.31 8.34 -- 

Concrele footings, walls wilhin beds 5 18 2 0.67 120.60 150 9.05 130% 156.78 5.8 1 
Concrete splash plate 1 64.67 1.67 0.33 35.64 ! 150 2.67 130% 46.33 1.72 

~ o n c r e t e s ~ l a s h  plate lip 1 64.67 0 .33 0.5 10.67 150 0.80 pp 130% 13.81 0.51 
Filtet sand In each bed 4 15.33 18 1 1103.76 120 66.23 115% 1269.32 47.01 
Medium gravel in each bed 4 j5.33 18 0.33 364,24 100 18.21 115% 418,88 15.51 
Coarse qravel In each bed 4 15.33 18 0.75 827.82 100 41  -39 115% 951.99 35.25 

TOTAL WEIGHT AND V O ~ U M E S  OF SURFACE (NONHAZARDOUS) DEBRIS 623 47 810 30 

(all concrete excepl lor footings) 
TOTAL WEIGHT AND VOLUMES OF MEDIA TO BE TREATED AND/OR DISPOSED 2296 126 2640 98 

(flller sand and gravels) 
TOTAL WEIGHT AND VOLUMES OF SUBSURFACE (HAZARDOUS) DEBRIS 294 22 382 14 
(concrete footings) 

Note: If hazardous concrete is crumbled or crushed upon removal, it would be Ireated andlor dlsposed wllh the Alter media. 



Page 1 

SAMPLING PROTOCOL FOR PSC 2, FORMER FIREFIGHTING m Z N G  AREA 
FOCUSED RI/FS, O P E W L E  UNIT 2 

NAS JACKSONVILLE, JACKSONVILLE, EZOFUDA 
OCTOBER 1993 

Alternative 1 

Samples of the soil would need to be collected for characterization prior to offsite disposal. Typically, 
this cost is included as an approval fee for disposal. Information needed in order to characterize the 
waste stream was collected during the Focused RI. 

Alternatives 2. 2 

Use FDEP's "Guidelines for Assessment and Remediation of Petroleum-Contaminated Soils" as a 
guideline for types of analyses and numbers of samples to be collected. 

Before soil is treated, it must be analyzed for the following parameters: 

Parameter 
TPH 
Total VOH 
Total VOA 
TCLP toxicity 
Ignitability (b Arsenic 
Cadmium 
Chromium 
Lead 
Total halogens (by bomb digestion) 
Total metals (for TCLP metals) 

USEPA or SW-846 Method 
9073 
8010 
8020 
131 1 
1010 or 1020 
by ICP 
by ICP 
by ICP 
by ICP 
300 
various SW-846 methods 

However, only ana lys~  that need to be done during remedial action implementation are: TCLP, 
Total VOA by 8020, and total halogens. The other analyses were done during the Focused RI at PSC 
2. 

Approximate amount of soil to be removed from OU 2 = 3400 CY. Guidance states that 6 samples per 
1500 CY removed should be collected, and 3 samples per 100 to 500 CY. Therefore, approximately 

(6+6+3) 15 soil samples collected 
+ 2 duplicates 
+ 1 matrix spike (where applicable) 
f 1 - matrix spike duplicate (where applicable) 

19 TOTAL SOIL SAMPLES 

Assume samples would be collected over a 3day period, so the following aqueous QAIQC samples would 
be collected: 

+ 3 equipment blanks 



Page 2 

SAMPLING PROTOCOL FOR PSC 2, FORMER FIREFIGHTING TRAINING AREA 
FOCUSED RIIFS, OPEMBLE UNIT 2 

NAS JACKSONVILLE, JACKSONVILLE, FLORIDA 
OCTOBER 1993 

+ 1 field blank 
+ 3 trip blanks (where applicable) 

7 TOTAL WATER SAMPLES 

After soil is treated, it must be analyzed for several parameters according to FDEP Guidelines. (Note: 
the offsite thermal treatment facility's analytical costs are included in their processing fees; thus, the 
number and types of samples listed apply to the onsite treatment option only, Alternative 2-SC-3). These 
parameters are: 

Parameter USEPA or SW 846 Method 

TPH 
P AH 
Total VOH 
TCLP extract - metals 
Total TCLP metals 

9073 
8270 
8010 
various USEPA methods 
various SW 846 methods 

The same number of soil and water samples would be collected following treatment, i.e., 

19 TOTAL SOIL SAMPLES (MSfMSDs when applicable) 
7 TOTAL WATER SAMPLES (trip blanks when applicable) 

Sam~ling of remaininv soil, to demonstrate eficacv of removal F O R  ALL ALTERNATIVES) 

Remaining soil would be analyzed for TPH by USEPA-Method 9073. 

Assume that the area excavated is approximately the size of the fire-training pit. Samples would be 
collected at the same approximate locations as during the Focused RI. Therefore, 

29 locations of Focused RI soil samples 
+ - 3 duplicates 

32 TOTAL SOIL SAMPLES 

Assume that the samples would be collected over a 5day period. The following aqueous QA/QC samples 
would be collected: 

5 equipment blanks 
+ - 1 field blank 

6 TOTAL WATER SAMPLES 
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SAMPLING PROTOCOL FOR PSCs 41 and 43, SLUDGE DRYING BEDS 
FOCUSED FWFS, OPERABLE UNIT 2 

NAS JACBONVILLE, JACIESONVLILLE, FLORIDA 
OCTOBER 1993 

Alternatives 4. 5.  6 

Samples of the filter media would need to be collected for characterization prior to onsite or offsite 
treament andlor disposal for all of the proposed alternatives. 

Filter media must be analyzed for the following parameters: 

Parameter USEPA or SW-846 Method 
TCLP toxicity 1311 
Arsenic by ICP 
Cadmium by ICP 
Chromium by ICP 
Lead by ICP 
Total halogens (by bomb digestion) 300 

HOWEVER, ONLY TCLP AND TOTAL HALOGENS WOULD NEW TO BE DONE BECAUSE 
OTHER MXTALS INFO WAS OBT- DURI[NG THE: FOCUSED RI. 

Approximate amount of soil to be removed from OU 2 = 2800 CY. Assume that 1 sample would be 
collected for every 500 C Y  Therefore 

(6+6+3) 6 soil samples collected 
i - 1 duplicate 

7 TOTAL FILTER MEDIA SAMPLES 

Assume samples would be collected over a 2-day peri-08, so the following aqueous QAIQC samples would 
be collected: 

+ 2 equipment blanks 
+ -  1 field blank 

3 TOTAL WATER SAMPLES 

Alternative 6 

Filter media treated onsite would be sampled and analyzed for TCLP once the treatment process was 
complete. Assume that the same number of samples would be collected over the same time period: 

7 TOTAL TREATED FILTER MEDIA SAMPLES 
3 TOTAL WATER SAMPLES 



The following "Draft Technical Memorandum for Preferred Remedial Alternative for 
PSCs 41 and 43, OU 2 (ABB-ES, 1994)" discusses the Interim Remedial Action for PSCs 
41 and 43. This Draft Technical Memorandum was written as a performance criteria 
document, and therefore, was accepted as final. An IRA Workplan for PSCs 41 and 43 
was prepared in December 1994 by Bechtel Environmental, Inc. The IRA was completed 
in 1995. 



APPENDIX E 

TECHNICAL MEMORANDUM FOR PREFERRED REMEDIAL ALTERNATIVE 
FOR POTENTIAL SOURCES OF CONTAMINATION 41 AND 43, DOMESTIC 

AND INDUSTRIAL SLUDGE DRYING BEDS (JANUARY 1994) 



The following "DraR Technical Memorandum for Preferred Remedial Alternative for 
PSCs 41 and 43, OU 2 (ME-ES, 1994)" discusses the Interim Remedial Action for PSCs 
4 1 and 43. This DraR Technical Memorandum was written as a performance criteria 
document, and therefore, was accepted as final. An IRA Workplan for PSCs 41 and 43 
was prepared in December 1994 by Bechtel Environmental, Inc. The IRA was completed 
in 1995. 
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DRAFT 

FOREWORD 

To meet its mission objectives, the U.S. Navy performs a variety of operations, 
some requiring the use, handling, storage, or disposal of hazardous materials. 
Through accidental spills and leaks and conventional methods of past disposal, 
hazardous materials may have entered the environment in ways unacceptable by 
today's standards. With growing knowledge of the long-term effects of hazardous 
materials on the environment, the Departmenr: of Defense initiated various 
programs to investigate and remediate conditions related to suspected past a releases of hazardous materials at their facilities. 

One of these programs is the Navy and Marine Corps Installation Restoration (IR) 
program. This program complies with the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) , as amended by the Superfund Amendments 
and Reauthorization Act. The Acts, passed by Congress in 1980 and 1986, 
respectively, established the means to assess and clean up hazardous waste sites 
for both private-sector and Federal facilities. These Acts are the basis for 
what is commonly known as the Superfund program. 

. .. . 

Originally, the f javy's part of this program was called the Naval Assessment and 
Conrrol of Installation Pollutants (NACIP) program. Early reports reflect the 
N A C I P  process and terminology. The Navy eventually adapted the program structure 
and terminology of the Navy I R  program. 

The Navy IR program is conducted in several stages as follows. 

The Preliminary Assessment identifies potential sites through record 
searches and interviews. 

A Site Inspection then confirms which areas contain contamination, 
constituting actual "sites. " Together, the PA and SI steps were 
called the Initial Assessment Study under NACIP. 

~ e x t ,  the Remedial Investigation and the Feasibility Study (RI /FS)  
together determine the type and extent of contamination, establish a criteria for cleanup, identify and evaluate any necessary remedial 



DRAW 

action alternatives, and develop cost estimates of each alternative. 
As part of the RI/FS,  a Risk Assessment is conducted to identify 
potential effects on human health and the environment to help 
evaluate remedial action alternatives. 

The selected alternative is planned and conducted in the Remedial 
Design and Remedial Action Stages. Monitoring then ensures the 
effectiveness of the effort. 

The investigations of potential hazardous waste sites at Naval Air Station (NAS) 
Jacksonville, Florida, are presently being conducted under the Navy IR program 
and follow CERCLA guidelines. Earlier preliminary investigations had been 
conducted at NAS Jacksonville, Florida, under NACIP. In 1990, in coordination 
with the U.S. Environmental Protection Agency (USEPA) and the Florida Department 
of Environmental Protection (FDEP; formerly Florida Department of Environmental 
Regulation), the investigation of hazardous wasce sites were formalized under a 
Federal Facility Agreement. 

NAS Jacksonville, Florida, is conducting the investigation and cleanup of 
hazardous waste sites at their facility by working through the Southern Division, 
Naval Facilities Engineering Command (SOUTHNAVFACENGCOM). The USEPA and the FDEP 
oversee the Navy environmental program at NAS Jacksonville. All aspects of the 
program are conducted in compliance with State and Federal regulations, as 
ensured by the participation of these regulatory agencies. 

Questions regarding the Navy IR program at NAS Jacksonville, Florida, should be 
addressed to Mr. Joel G. Murphy, Remedial Project Manger, Code 1853, at (803) 
743-0577 .  



EXECUTIVE SITHMARY 

ABB Environmental Services, Inc., under the Comprehensive Long-TermEnviromental 
Action, Navy Contract No. N62467-89-D-0317, has completed a Focused Remedial 
Investigation (RI)/Feasibility Study (FS) in December 1993 for Potential Sources 
of Contamination (PSC) 2, 41, and 43 at Operable Unit 2, Naval Air Station (NAS) 
Jacksonville, Florida. The Focused RI/FS field activities were completed during 
May and June 1993 and the results are reported in the Focused Remedial 
Investigation/Feasibility Study, Potential Sources of Contamination 2 ,  41,  and 
43, Operable Unit 2 ,  Naval Air Station, Jacksonville, Florida (ABB-ES, 1993). 
OU 2 is located in the northern portion of NAS Jacksonville and it has primarily 
been used for wastewater treatment. Its secondary use has been as a fire 
fighting training area. PSC 2 is the old fire fighting training area and PSCs 
41 and 43 are the abandoned domestic and industrial sludge drying beds, 
respectively. Data gathered during the Focused RI were used to identify 
appropriate remedial alternatives for proposed interim Remedial Action (RA) that 
will reduce risks and be implemented while the overall RI/FS at OU 2 progresses. 

This Technical Memorandum (TM) discusses rhe proposed interim RA for PSCs 41 and 
43. The proposed inrerim RA for PSC 2 is presented in a separate TM. 

The preferred remedial alternative for reduction of inorganic analytes at PSCs 
41 aid 43 consists of excavation of the filter media i d  contaminated soil, 
temporary storage of the filter media and soil for future solidification, 
reduction of contaminanrs on concrete structrtres that contacted hazardous 
material, transportation of nonhazardous debris to an offsite disposal facility, 
and restoration of excavations to grade. 

The proposed interim R4 for PSCs A 1  and 43 presented in this TM is not intended 
to provide a permanent solution to all risks associated with the PSCs ac OU 2. 
However, removal of these PSCs as the overall RI/FS for OU 2 progresses will 
reduce a portion of those risks, while maintaining an approach consistent with 
the broad remedial strategy for OU 2 .  
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1.0 INTRODUCTION 

ABB Environmental Services, Inc. (ABB-ES), under the Comprehensive Long-Term 

Environmental Action, Navy (CLEAN) Contract No. N62467-89-D-0317, has conducted 

a Focused Remedial Investigation/Feasibility Study (RI /FS)  for Potential Sources 

of Contamination (PSCs) 2, 41, and 43 on behalf of  he Southern Division, Naval 

Facilities Engineering command ( SOUTHNAVFACENGCOM) at Operable Unit (OU) 2 , Naval 

A i r  Station (NAS) Jacksonville, Florida (Figure 1-1). OU 2 has historically been 

used as a wastewater treatment facility and is located in the northern portion 

of the base. (Figure 1-2). The Focused RI/FS field activities at OU 2 were 

completed in 1993 and results reported in the Focused Remedial Investiga- 

tion/Feasibility Study, Potential sources of Contamination 2, 41, and 43, 

Operable U n i t  2, Naval Air Station, Jacksonville, Florida (ABB-ES, 1993). 

This Technical Memorandum (TM) presents a summary of the Focused R I  findings and 

the preferred remedial alternative for only PSCs 41 and 43, the domescic and 

industrial sludge drying beds, respectively (Figure 1-3). A separate TM presents 

the Focused RI findings and remedial alternative for PSC 2. The Focused RI 

findings reported in the Focused RI/FS for PSCs 41 and 43 confirmed the presence 

of inorganic analytes in the soil and filter media at PSCs 41 and 43. The 

Focused Feasibility Study (FFS) developed the remedial objectives, screened 

appropriate source control technologies, and comparatrively analyzed each remedial 

alternative for PSCs 41 and 4 3 .  The preferred remedial alternative for reduction 

of inorganic contamination consists of excavation of the filter media and 

contaminated soil, temporary storage of ,filter media and soil for future 

solidification, reduction of contaminants on concrete strucrures that contacted 

hazardous material, and transportation of non-hazardous debris to an offsite 

disposal facility. 

Chapter 2.0 presents a brief overview of OU 2, including a summary of the history 

of the operable unit, results of the Focused RI for PSCs 41 and 43, the Remedial 

Action Objectives ( R A O s ) ,  and the preferred remedial action. 

Chapter 3.0 summarizes the existing sire conditions and performance criteria for 

the interim Remedial Action (RA). 

Appendix A contains site-specific illustrations showing site-specific illustra- 

Lions  showing sampling locations and the proposed interim RA layout. 
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2.0 OPERABLE UNIT 2 OVERVIEW 

This chapter includes a brief history of OU 2 and discusses the results of the 

Focused RI/FS completed to support the selection of a remedial alternative for 

reduction of metals contamination at PSCs 41 and 4 3 .  More complete site and 

historical data can be found in the Focused RI/FS (ABB-ES, 1993) and the RI/FS 

Workplan (ABB-ES, 1992). 

2.1 SITE HISTORY. OU 2 has been incorporated into NAS Jacksonville, and used 

for U.S. Navy operations since 1940. OU 2 is located the northern part of NAS 

Jacksonville (Figure 1-2) and has historically been used primarily for wastewater 

treatment. Its secondary use has been for fire fighting training. Contamina- 

tion identified in PSC 41 (domestic sludge drying beds) and PSC 43 (industrial 

sludge drying beds) has potential risks to human and ecological receptors. 

Moreover, contamination identified in PSCs 41 and 43 is a potential source of 

groundwater contamination. 

d) 
PSC 41 was constructed in 1970 to receive sludge from the wastewater treatment 

plant. Removed from service in 1987, the system consists of f i v e  unlined beds 

(each approximately 50 feet by 50 feet). The beds contain filter media (sand, 

fine gravel, and coarse gravel) and concrete structures that have come in contact 

with both domestic and industrial wastewater sludge (Appendix A). During 

operations approximately 300 cubic per year of dried sludge were removed 

from the domestic sludge drying bed annually 

PSC 43 was constructed in 1980 to accept industrial wastewater sludge from 

electroplating operations (Appendix A ) .  PSC L3 was removed from service in 1988, 

and consists of four beds (each approximately 15 feet by 18 feet) with filter 

media concrete structure similar to PSC 41. 

During May and June 1993, ABB-ES conducted Focused RI /FS  field activities at PSCs 

2, 41, and 4 3 .  The results of the Focused RI/FS were presented in the Focused 

Remedial Investigation/Feasibility S r u d y ,  Poten t ia l  Sources of Contamination 2 ,  



DRAFT 

41, and 4 3 ,  Operable U n i t  2 ,  Naval Air S t a t i o n ,  Jacksonville, F l o r i d a  (ABB-ES, 

1993). 

2 . 2  RESULTS OF FOCUSED REMEDIAL INVESTIGATION (ELI) FOR PSCS 41 AND 4 3 ,  DOMESTIC 

AND INDUSTRIAL SLUDGE DRYING BEDS. A field investigation to assess the extent 

of contramination within the filter media and native soil at PSCs 41 and 43 was 

conducted to provide information necessary to complete a Focused Risk Assessment 

(RA) and a Focused FS. The information generated during this field effort for 

PSC 41 and 43 is intended to characterize the nature and extent of soil 

contamination at PSC 41 and 43 exclusively. Major tasks undertaken for both PSCs 

41 and 43 during the field program include the following: 

Soil samples were collected from the surface to a depth of 4 feet below 

land surface (bls) within the beds and around che perimeter of the beds 

(Appendix A). These samples were screened for five inorganics 

(arsenic, cadmium, chromium, lead, and nickel), and volatile organic 

compounds (VOCs). Samples were also split for offsite analysis of 

Contract Laboratory Program (CLP) target compound list (TCL), target 

analyte list (TAL) compounds, and VOCs (Appendix A); and 

Concrete chip samples were collected from the walls surrounding the 

sludge drying beds (Appendix A). 

A detailed discussion of the range of contamination of the filter media in bath 

beds is presented in the Focused RI/FS report ( A B B - E S ,  1993). In summary, the 

results of t h e  Focused RI for PSC 41 and 43 are as follows. 

Inorganic analyte contaminarion and low levels of acetone were detected 

in the filter media. Appendices B ,  C, and D present a summary of the 

analytical results from the Focused R I / F S .  The analytical results of 

the concrete samples are also included in these appendices. 

The volume of contaminated filter media within and native soil directly 

beneath the beds is estimated (based on lengths, depths, and widths of 

the beds) to be 1,620 cubic yards (yd3) of native soil for PSC 41, and 
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320 yd3 of filter sand, 130 yd3 of medium-sized gravel, and 380 yd3 of 

coarse gravel for both PSGs 41 and 43. Calculations to supporc these 

estimations are presented in the Focused RI/FS.  An estimated 114 tons 

of concrete debris, requiring hazardous waste management due to the 

debris coming in contact with listed wastes, and 274 tons of debris 

requiring solid waste management exist at both PSCs 41 and 4 3 .  

Depth to groundwater ranges from 4 to 5 feet bls, and groundwater flows 

generally northeast in the surficial aquifer toward the St. Johns River 

(Figure 1-2). 

Appendix D includes figures chat present the sample locations and analytical 

results. 

2.3 REMEDIAL ACTION OBJECTIVES, GENEUL RESPONSE ACTION. AND PREFERRED INTERIM 

REMEDIAL ACTION. This section describes the remedial action objective for source 

control at PSCs 41 and 43, the domestic and industrial sludge drying beds at OU 

2, NAS Jacksonville as identified in the Focused RI/FS (ABB-ES, 1993). 

The contaminated filter media and debris discussed in Section 2.1 are identified 

as potential sources of groundwater contamination at the site. The inorganic 

analytes identified also pose a risk to human and ecological receptors. 

Therefore, the remedial action objective proposed for the filter media, soil, and 
. .. . 

debris at PSCs 41 and 43 is to immobilize the inorganic analyte contamination of 

the filter media and debris at PSCs 41 and 43 to decrease exposure to human and 

ecological receptors. 

To achieve this remedial objective, the preferred remedial alternative, 

identified after screening various technologies, is excavation of the filter 

media and identified native soils, followed by- temporary onsite storage of filter 

media and native soils, treatment of contaminated debris, and offsite disposal 

of debris as solid waste. The filter media will be stored onsite until other 

PSCs with similar contaminants have been investigated. Upon completion of an 

investigation of related PSCs, a mobile soil stabilization unit will be used 



onsite to reduce metals contamination. Site restoration will be the final step 

in achieving the remedial objective. 

The preferred alternative provides the most effective and efficient method of 

accomplishing this remedial objective. Onsite treatment of debris eliminates 

offsite transportation and disposal costs for management of hazardous waste, and 

long-tern liability associated with landfilled hazardous wastes. Furthermore, 

combining the contaminated material from PSCs 41 and 43 with contaminated 

material from other PSCs containing similar inorganic analytes for eventual 

onsite stabilization will reduce overall cost. 
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3.0 INTERIM REMEDIAL ACTION 

This section of the TM summarizes the elements of the proposed interim RA. The 

interim RA describes the assumptions, performance criteria, regulatory 

requirements, and methods. The intent of this section is not to define the means 

and methods for achieving the performance criteria, rather it serves as a 

guideline for the Remedial Action Contractor (RAC) for preparation of the 

necessary submittals for the interim RA. 

3.1 GOAL AND OBJECTIVES. The goal of this proposed interim RA is to abate the 

source of potential human and ecological exposure to inorganic compound 

contamination identified in both the domestic and industrial sludge drying beds. 

The objectives of this action are: 

excavation of contaminated filter media and soil (to approximately 5 

feet bls), 

stockpiling the contaminated filter media and soil for future stabili- 

zation and solidification, 

demolition of the existing sludge drying bed structures, 

decontamination of demolition debris in accordance with the debris 

rule, 

removal of nonhazardous debris to a solid waste disposal facility, and 

backfilling and compacting excavations with clean fill. 

3 . 2  REMEDIAL ACTION CRITERIA. This section summarizes the basis of the 

conceptual design of the proposed interim RA. Assumptions are described when 

specific data were not available. The following considerations affect the 

implementation of the action: 



the construction of the sludge drying beds, 

the characteristics of the contaminated filter media and soil, 

the regulatory based performance standards, and 

site considerations. 

Table 3-1 presents the physical criteria used as a basis for the proposed in'terirn 

remedial action. 

3.2.3. Characteristics of PSC 41. Domestic Sludge D N ~ R  Beds The systrern 

consists of five unlined beds, each measuring 50 by 50 feet (Appendix A ,  Figure 

A -  The 3-foot-high containment walls and outside dikes are constructed of 

concrete blocks. The beds are underlain with (from the surface of the filter 

media) 7 inches of sand, 3 inches of fine gravel, and 6 to 12 inches of coarse 

gravel. An underdrain system consisting of three, 6-inch-diameter vitrified clay 

drain lines collected leachate from the beds and returned it to the headworks of 

the wastewater treatment plant. 

Inorganic compound contamination was identified within the filter media, on the 

structure, and in the soil beneath the domestic sludge drying beds. Although the 

identified contamination shows definite stratification, the entire filter media 

volume will be considered contaminated. 

3 . 2 . 2  Characteristics of PSC 4 3 ,  Industrial S l u d ~ e  dry in^ Beds Each of the four 

beds is approximately 15 by 18 feet and enclosed with concrete retaining walls 

(Appendix A). The bottoms of the beds are unlined, Filter media within the beds 

consist of, from the surface of the bed, a 12-inch sand layer, a 4-inch medium 

gravel layer, and a minimum 6-inch coarse gravel layer. A synthetic filter 

material separates the two gravel layers. The bottoms of each bed are sloped 

toward centralized perforated plastic leachate collection pipes that returned 

leachate to the headworks of the industrial wastewater treatment plant. 

Inorganic compound contamination was identified within the filter media and on 

the structure of the industrial sludge drying beds. Although the identified 
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Table 3-1 
Remedial Action Criteria 

I Volumes: 

Technical Memorandum for Preferred 
Remedial Alternative for PSCs 41 and 43 

Operable Unit 2, NAS Jacksonville 
Jacksonville, Florida 

1 Concrete walls 87 22 

Soil Type 

I Concrete footings 50 11 

Concrete aprons, splash plates, 
and ribbons 

Fine sand (~d' )  

I Filter sand 280 40 

Psc 41 

I Medium gravel 116 14 

Psc 43 

1 Coarse gravel 350 30 

I ~ a t i v e  soil 1,620 N/A 

Compaction 80 percent proctor ASTM D-698 

Notes: PSC = potential source of contamination. 
yd" square yard. 
ASTM = American Society for Testing Materials. 
N /A  = not applicable. 



contamination shows definite stratification, the entire filter media volume will 

be considered contaminated. 

3.2.3 Description of the Contaminated Media Filter media present at the sludge 

drying beds include native soil (at the domestic sludge drying beds only), filter 

sand, medium-sized gravel (nominal diameter of 0.75 inch), and coarse gravel 

(nominal diameter of 1.5 inches). The volume of each medium was estimated based 

on the lengths and widths of the drying beds and on record drawings of cross 

sections of the beds that show the as-built thicknesses of each medium. It is 

estimated that in place volumes of 1,620 yd3 of native soil, 320 yd3 of filter 

sand, 130 yd3 of medium-sized gravel, and 380 yd3 of coarse gravel are 

contaminated. Calculations to support these estimates are provided in che 

Focused RI/FS (ABB-ES, 1993) and in Appendix E. 

Debris present at the sludge drying beds includes concrete and cinder block. 

Much of the debris present is above grade and assumed to be nonhazardous. 

However, it was assumed that the concrete structures that came in contact with 

the listed wastes within the domestic and industrial sludge drying beds would 

require management as hazardous wastes. It is estimated that 114 tons of debris 

would require management as hazardous waste and that 274 tons would require 

management as solid waste. Volume and weighr estimates were based on dimensions 

shown on record drawings. Calculations to support these volumes are provided in 

the Focused RI /FS  (ABB-ES, 1993) and in Appendix E.  

3 . 2 . 4  Re~ulatory Based Performance standards The PSCs identified in this TM are 

being managed under the Comprehensive Environmental Response, Compensation, and 

Liability Act ( C E R C U )  , and under the C E R C U  OU 2 constitutes an Area Of Concern 

(AOC). Under the C E R C U  moving, consolidating, and immobilizing hazardous wastes 

is perrnirted provided the wastes are not moved outside the AOC. By not moving 

the hazardous wastes outside the AOC, placement of the wastes has not occurred; 

therefore Resource Conservation and Recovery Act (RCRA) land disposal restric- 

tions (LDR) are not considered applicable or relevant and appropriate require- 

ments ( A M )  for this site. 

An W of note is the RCRA debris rule (40 Code of Federal Regulation [CFR] Part 

268) which iffects the disposal and treatment of the debris created from the 
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demolition of the sludge drying bed structures. Additional regulatory criteria 

address waste management and health and safety. The RAC should also contact the 

applicable agencies in the City of Jacksonville and Duval County to determine 

their requirements that may be specific to the specific technical approach. 

The RAC will be required to: 

protect workers and the public in accordance with the Occupational 

Safety and Health Act (OSHA), Occupational Health and Safety Regula- 

tions [29 CFR Part 19101; and 

manage hazardous waste in accordance with the RCRA, 40 CFR Parts 148, 

258,  260,  261 ,  2 6 2 ,  2 6 4 ,  265, 270, and 271 

3.2.5 Site-Specific Considerations The proposed remedial activities shall not 

impact remaining structures. The location of the contaminated filter media and 

soil stockpile will affect the approach and implementation of the proposed 

interim RA. Haulage routes to the stockpile area should be located to minimize 

the action's impact on existing structures. Several monitoring wells are located 
. . . 

adjacent to the drying beds, the contractor should meet all local and State 

regulations if it is determined that the wells should be abandoned. Decontamina- 

tion of debris should be accomplished within the excavation area with wastes 

generated during decontamination being recovered for disposal or stockpiled with 

the contaminated filter media. The temporary stockpile location for nonhazardous 
. .. - 

and decontaminated debris should be away from the hazardous waste stockpile. 

3 . 3  DESCRIPTION OF INTERIM REMEDIAL ACTION. The proposed interim RA will 

consist of the excavation and stockpiling of contaminated filter media and soil, 

decontamination of the drying bed structures, demolition of the structures, 

disposal of debris, and restoration of the excavation. 

3 . 3 . 1  Submittals The RAC will be responsible for preparing workplans and 

submittals that will describe the details of their means and methods for 

achieving the performance criteria as defined in the TM. The submittals will be 

subject to review comment and approval by the Navy Technical Representative 



(NTR). The type, number, and form of the contractor submittals will be defined 

by the governing contract. Typical submittals are expected to be composed of the 

following: 

workplan describing scope of work, RAC technical approach, project 

organization, project cost, and schedule; 

Verification Sampling and Analysis Plan describing sample types and 

locations to measure effectiveness of the removal action; 

Comprehensive Quality Assurance Plan for sampling and analysis; and 

Health and Safety Plan describing hazards evaluation, engineering 

controls, and operational methods to minimize hazards to workers and 

the public. 

3.3.2 S i t e  Preparation Before any remedial activities occur at PSCs 41 and 43, 

several preliminary activities should be accomplished to ensure a safe and 

organized site. The access to PSCs 41 and 43 is generally restricted, but 

precautions should be taken to limit access to the PSCs during the remedial a 
action. Fencing and/or signs should be posted to limit access from each 

direction. The field office should be set up in conjunction with the decontami- 

nation area, contaminated media stockpile area, and clean debris stockpile area. 

Other preparatory activities include: 

- a startup meecing with base personnel, the RAC contractor, and NTR to 

discuss cc: ractor requirements, remedial activities impact on the area 

(the NTR and t h e  conrractor will identify which monitoring wells will 

be abandoned, monitoring well abandonment will be coordinated with the 

St. Johns River Water Management District), and schedule; 

coordination of permits, subsurface utility clearances, and utility 

service with base personnel; 

notifing and obtaining necessary permits from local authorities (i. e. , 

Florida Department of Environmental Protection [FDEP], St. Johns Water 
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River Management District, City of Jacksonvflle, Duval County, etc.) 

for activities planned for the site; and 

coordination of accion with ongoing cleanup and investigative activi- 

ties for OU 2. 

3 . 3 . 3  Excavation of Contaminated Filter Media and Soil The proposed interim RA 

requires the contaminated filter media and soil be excavated and placed in a 

temporary stockpile. All filter media should be removed to a depth approximate- 

ly to the bottom of the filter beds, For PSC 41, excavation will continue to a 

depth approximately 6 inches beyond the invert of the leachate collection pipes. 

Based upon confirmatory sampling results, trhe RAC may be required to excavate the 

industrial sludge drying beds to a similar aepth. The excavation activities will 

be restricted to the vadose zone and the maximum depth of excavation will be 

limited to 5 feet bls. The horizontal extent of the excavations should extend 

to the drying bed structrures. All obviously contaminated appurtenances located 

within rhe drying beds should be removed and during excavation activities and are 

considered a hazardous waste. 

Monitoring of the water table in the area will be necessary to ensure a dry 

excavation. The removal action should be accomplished during a dry period to 

eliminate the need for any dewatering activities at the site. Contingency plans 

should be developed to ensure a dry excavation in the event of rain during 

removal activities. Excavations, decontamination areas, and stockpile areas 
. . 

should be constructed to control runoff and prevent rainwater from contacting any 

hazardous waste 

3 . 3 . 4  Temporary Stockpile Specifications Con~aminated filter media and soils 

will be transported to the temporary stockpile located near PSCs 41 and 43. No 

free liquid will be transported or stockpiled. As mentioned in the previous 

section, contingency plans should be made to address liquids in the contaminated 

media and soil. Haulage distances are shorc and no contaminated media or soil 

will leave the exclusion zone provided at the site. Earthwork vehicles should 

be fully contained to prevent discharge of material to the extent practicable. 

A site visit is recommended by the RAC before specifying haulage equipment. 
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Contaminated' filter media and soil will be temporarily stockpiled onsite for 

future solidification. The material will be field compacted during placement in 

lifts as specified in the RAGS technical approach. The stockpile will be 

designed considering stabilizy, wind and rain erosion, and infiltration. A 

geomembrane fully encapsulating the material is recommended to isolate hazardous 

material from the elements and prevent dispersion. Table 3-2 presents the 

recommended specifications for the geomembrane; however,  he ELAC may specify 

another method for temporary encapsulation of hazardous waste. The expected 

service life of the stockpile is approximately 18 months. Fencing to control 

access LO the stockpile after completion is required. The RAC will identify any 

maintenance requirements for the temporary hazardous waste stockpile. 

3.3.5 Deconramination of Debris After excavation of the contaminated filter 

media and soil, ABB-ES recommends decontamination of the sludge drying bed 

structures in accordance with the RCRA debris rule (40 CFR Section 268). Only 

surfaces of the structure that may have come in contact with the listed wastes 

need be decontaminated. Approved decontamination methods are presented in Table 

3 - 3 .  The RAC will specify the decontamination technology in the technical 

approach section of the submittals. When selecting a decontamination procedure, 

the RAG should consider che applicability of the technology to the site, cost, 

and potential hazardous wastes generated during decontamination. If possible, 

hazardous wastes generated during decontamination shouldbe incorporated into the 

proposed contaminated filter media and soils stockpile. ABB-ES recommends that 

the RAC select a "dry" technology for decontamination of debris, decontamination 

using water would create potential problkms with water disposal. Protection of 

construction personnel during decontamination should be addressed in the Health 

and Safety Plan submittal. 

At the completion of the decontamination of the sludge drying bed structures, 

confirmatory sampling of the excavation and structure will be required to assess 

the action. The sample types and locations will be specified in the RACfs 

Sampling and Analysis Plan. 

3.3.6 Demolition of Structure and Disposal of Debris The RAC will be required 

to remove the existing sludge drying bed structures including concrete 

foundations, concrete block walls, underdrainage, and transfer piping. Appendix 
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Table 3-2 
Recommended Geomembrane Property Specifications 

Technical Memorandum for Preferred 
Remedial Alternative for PSCs 41 and 43 

Operable Unit 2. NAS Jacksonville 
Jacksonville, Rorida 

Property Test Method Value Units 

Weight ASTM D 2103 30 to 35 Pounds per 1,000 sq. ft. 

3-inch tensile ASTM D 882 60 Pounds 

(ma  3.m psi 

3-inch elongation ASTM D 882 650 Percent 

(md) 

PPT tear strength ASTM D 2582 23 Pounds 

Cold crack ASTM D 1709 4 0  OF 

Drop dart ASTM D 1709 900 Grams 

Hot air shrink 170 OF ASTM D 1204 < 2.0 Percent total area 

Tongue Tear Test ASTM D 2261 9 Pounds 

Notes: ASTM = American Society for Testing and Materials. 
sq. fi = square feet. 
md = machine direction. 
psi = pounds per square inch. 
PPT = puncture-propagation tear. 
OF = degrees Fahrenheit. 

., . - 
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Table 3-3 
Summary of RCRA Approved ~ebris. 

Decontamination Technologies 

Technical Memorandum for Preferred 
Remedial ~lternative for PSCs 41 and 43 

Operable Unit 2, NAS Jacksonville 
Jacksonville, Florida 

Extraction Technologies 

- Physical Extraction 
- Abrasive blasting 
- Scarification, grinding, and planning 
- Spalling 
- Vibratory finishing 
- High pressure stearnlwater sprays 

- Chemical Extraction 
- Water washing and spraying 
- Liquid phase solvent extraction 
- Vapor phase solvent extraction 

Thermal Extraction 
- High temperature metals recovery 
- Thermal desorption 

I Destruction Technologies 

I - Biodegradation 

I - Chemical Oxidation 

I - Chemical Reduction 

I - Thermal Destruction 

I Immobilization Technologies 

I Microencapsulation 

I - Microencapsulation 

- Sealing 
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A presents the cross section of both sludge drying beds. The cross sections 

identify major components of the sludge drying bed structures. The RAC will also 

cap and plug the drain to the lift station located on the north end of the 

domestic sludge drying beds. Drains from sludge digesters to sludge drying beds 

should be capped at the limits of the excavation. Appendix A shows the details 

of the sludge drying beds and appurtenances. 

Nonhazardous debris should be temporarily stockpiled onsite in roll off 

containers. All nonhazardous debris will then be hauled by the contractor to a 

RCRA Subtitle D facility for disposal. 

3.3.7 Restoration of Excavation Excavations created from removal activities at 

the site should be restored to a grade consistent with rainwater runoff surface 

features that exist at the site. Clean fill will be verified with sampling 

addressed in the Sampling and Analysis Plan. The fill will be compacted in loose 

lifts as specified in the RAC's technical approach submittal. Compaction will 

be verified to be at least 80-percent Proctor of American Society for Testing and 

Materials (ASTM) D-698. Once backfilled and compacted, the excavations will be 

seeded and stabilized to prevent erosion. 

3 . 4  COST ESTIMATE. A detailed cost estimate for performing the work described 

herein will be required from candidate KACs prior to selection. The cost 

estimate should be consistent with rhe Hazardous, Toxic, and Radiological Waste 

(HTRW) Remedial Action Work Breakdown Structure (WBS) (Naval Energy and 

Environmental Support Activity [ N E E S A ] , - - 1 9 9 2 ) .  The cost estimate should consider 

weather delays and use U.S. Government-approved per diem rates for travel. The 

estimate should provide sufficient detail to delineate the following direct 

costs : 

direct labor (wages and fringes), 

equipment, 

material, 

travel, and 

other direct costs. 

Overhead and-general and administrative will be shown separately. Contractor 

award fees will be a final "add-on" in the estimate. a 
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Table B-1 
Summary of Positive Detections in Soil Analytical ResuHs, 

Target Compound List (TCL) Volatile Organics (Offsite) 

Technical Memorandum for Preferred 
Remedial Alternative for PSCs 41 and 43 

Operable Unit 2, NAS Jacksonville 
Jacksonville, Florida 

Depth Xylene 
Identifier (feet) Acatone Ethylbenzene 2-Butanone &Methyl-2-pentanone (total) 

Domestic Waste Sludge Drying Beds (PSC 41) 

( Industrial Waste Sludge Drying Beds (PSC 431 

IDBSB00301 0 to 1 44 - - - - 

Notes: Analytical results expressed in micrograms per kilogram (uglkg) dry weight. 
J = reported value is an estimated quantity. 
TCL volatile organic compounds were also analyzed but were not detected in the following samples: 

PSC 41: DDBSB00201, DDBSB00502, and DDBSBWO2; and 
PSC 43: IDBSB00201, IDBSBM3202, IDBSB00203, IDBSBCC-401. IDBSB00402, and IDBSBM)601. 



-- - --- - - -  - - -  

Table B-2 
Summary of Positive Detections in Soil Analytical Results, 

Target Analyte List lnorganics (Offsite) 

Technicat Memorandum for Preferred 
Remedial Alternative for PSCs 41 and 43 

Operable Unit 2, NAS Jacksonville 
Jacksonville, florida 

Depth 
Identifier (leei) Aluminum Antimony Arsenic Barium Beryllium Cadmium Calclum Chromium Cobalt Capper kon 

Domestic Waste Sludge Drying Beds IPSC 41 1 

DDBSB00101 O t o l  1.090 -- 

DDBSBOD102 1.5 to 3 792 

DDBSB00103 3 to 4 82.1 

DDBSB00301 0 to 1 2,560 --  61.1 

DDBS600302 1.5 to 3 369 - ,0.62 

DD8SBM3303 3 to 4 659 - 0.88 

DDBSB00401 0 10 1 2,520 --  1.5 

ODBSB00402 1 to 2.5 419 -- 0 73 

DDBSB00403 2.5 to 3 5 174 

Industrial Waste Sludge Drying Beds IPSC 431 

IOBSBD0101 '0 to 2 2,590 -- 0.94 

IDBSB00501 '0 lo 2 2,610 

IDBSB00602 1 to 2 228 -- 

IDBSB00701 '0 to 2 5,220 --  0 84 

IDBSB00802 2 to 2.2 7,950 -- 

See notes a! end of table. 



Summary 
Table B-2 (Continued) 

ol Positive Detections in Soil Analytical Results, 
Target Analyte List Inorganics (Offsite) 

Technical Memorandum for Preferred 
Remedial Alternative for PSCs 41 and 43 

Operable Unit 2, NAS Jacksonville 
Jacksonville, Florida 

Depth 
Identifier (feet) Lead Magnesium Manganese Mercury Nickel Potassium Selenium Silver Sodium Vanadium Unc Cyanlde 

Domsafic Wssta Sludge Drying Beds (PSC 4 11 

DDBSBOO101 0 1 0 1  23 J 

DDBSB00102 1.5 to 3 8.5 J 

DDBSBM3103 3 t 0  4 4.5 J 

DDBSB00301 0 to 1 252 J 227 

DDBSB00302 1 . 5 t o 3  4.2 J 

DDBSB00303 3 to 4 2 J 

DDBSBW401 0 to l 58.1 J 181 

DDBSB00402 I to 2.5 4.4 J - 

DDBS800403 2.5 lo 3 5 2.3 J -- 

Industrial Wiata Sludga Drying Beda tPSC 43) 

IDBSBCU101 '0 10 2 563 J 13,200 

IDBSB00501 ' 0  to 2 444 J 4,850 

IDBSB00602 1 to 2 2.1 J 

IDBSBOO701 ' 0  to 2 1,220 J 23.100 

IDBSB00802 2 to 2 2 15.5 J -- 

'Depth is inches, not feet. 

Notes: Analytical results e~pressed in milligrams per kilogram [mg/kg) dry weight. 
J = reported value is an estimated quantity 



Table 8-3 
Summary of Positive Detections in Soil Analytical Results, 

Toxicity Characteristic Leaching Procedure, Inorganics 

Technical Memorandum for Preferred 
Remedial AJternative for PSCs 41 and 43 

Operable Unit 2, NAS Jacksonville 
Jacksonville, Florida 

Depth 
Identifier (leet) Arsenic Bariurn Cadmium Chrornlum Lead Mercury Selenlum Silver 

TC Limits' 6.0 100.0 1.0 6 .O 6 -0 0.2 1 .O 5.0 

Dornmtic Waste Sludge Drying Beds IPSC 41) 

Industrial Waste Sludge Drying Bade (PSC 431 

I 
IDBWL00201 - 0.26 - - - - - - 

'Source: 40 Code of Federal Regulations (CFR} 261.24. 
'Depth not applicable for wall samples. 
3Deplh is in inches, not leet. 

Notes: Analytical results expressed in milligrams per liter (rng/l) (Toxicity Characteristic Leaching Procedure [TCLP] extract). 
TC = toxicity characteristic. 
SB = soil baring samples. 
WL = cement wall samples. 
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Field Screening Equipment 

a 
The following paragraphs provide brief summaries of 
used for screening samples during the Focused Remedial Investigation (RI) field 

- -  . - -- 

the methods and equipment 

activities. 

Atomic Absorption (AA) AA spectroscopy was used to screen for total soil 
arsenic, cadmium, chromium, lead, and nickel. Samples were brought to the field 
office, prepared that day, and analyzed the following day. Samples were analyzed 
with a perk&-~lmer" 3100 AA model spectrometer. Instrument detection limits in 
the low parts per million range were determined for each element. 

Gas Chromatograph (GC) Samples were screened for purgeable volatile organics 
using a Hewlett packardN 5890 Series I1 GC in conjunction with a ~ekmar' LSC-2000 
purge-and-trap system. The system is controlled by a microcomputer Chem station" 
connected to an HP La s e r ~ e t ~  I11 printer. This system can detect volatile 
organic compounds (VOCs) in soil or water in the low parts per billion range. 
Samples were screened for the following purgeable VOCs: l,l,l-trichloroethane, 
1,l-dichloroethane, benzene, chlorobenzene, ethylbenzene, methylene chloride, 
tetrachloroethene, toluene, trichloroethene, vinylchloride, cis-1,2-dichloroeth- 
ene, m/p-xylene, o-xylene, and trans-1,2-dichloroethene. 

Infrared (IR) Spectroscopy Samples were screened for total petroleum hydrocarbon 
(TPH) by IR spectroscopy using a Foxboro ~ i r a n ~  fixed filter IR unit. The method 
protocol is adapted from U.S. Environmental Protection Agency (USEPA) Method 
418.1, with a modified micro-extraction suitable for soil analysis. This method 
i s  used to determine gross contamination because of the large number of compounds 
that a r e  collectively measuredby this technique. These r e s u l t s  may not direcrly 
correlate with routine laboratory analysis, e - g . ,  targer compound list (TCL) 
organics analysis, due to the bet~er s p e c i f i c i t y  of l a b o r a t o r y  meehods v e r s u s  
f i e l d  methods. 
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r Table C-1 1 
Summary of Positive Detections in Soil Analytical Results, Field Screening 

lnorganics - Arsenic, Cadmium, Chromium, Lead and Nickel 
Operable Unit 2 

Technical Memorandum for Preferred 
Remedial Alternative for PSCs 41 and 43 

Operable Unit 2, NAS Jacksonville 
Jacksonville, norida 

Identifier /Depth Arsenic Cadmium Chromium Lead Nlckel 

Former Fro Fwhting Training Area (PSC 21 
OU2SsoolOl /@I' - - 2 2 - 
OU2SBOa301 /&I' - - 8 30 - 
OU2SB00401 10-1' - - 18 22 - 
ounseoosol /@I' 12 - 10 40 - 
OU2SBOlOOl 10-1' - - 16 - 
OU2sBO1701 /&I' 2 20 20 310 14 
OU2SBO2001 /&1' - - 4 4 
OU2SBO2401 10.1' .. - 6 40 6 
OU2SB03101 10-1' - - 18 18 10 

O U 2 s 0 ~ l  10-1' - - 42 6 12 

OU2SB06301 /@I' - 4 12 34 10 

0 ~ 2 ~ ~ 0 6 6 0 1  /&I' - - 14 6 - 
Domestic Waste Sludge Drying Beds (PSC 41 1 
DDBSBOOlOl 10-1' 8 8 180 6 16 

DDBSBOOlOZ /1.5-3' 24 8 6 - 16 

DDBSBOOlOS /34' 8 - 4 - - 
DDBSBOO201 10-1 ' 16 6 400 12 - 
DDBSBOO202 /1.5-3' 16 2 16 - 6 

DDBSBM3203 /3-4' 6 - 6 - - 
DDBSBW~O~ 58 170 6200 130 130 

DDBSBM3302 11.5-3' - 6 14 - 34 

DDBSB00303 /?A' - - 6 - - 
DDBSBCQ401 10-1' - 24 540 14 62 

DDBSB00402 /I-2.5' - 10 4 6 52 

DDBSB00403 i2.5-3.5' - - 4 2 - 
DDBSBM3501 /0-1' - 6 6 10 10 

DDBSB00502 11-2.5' - 8 . 6 4 26 

DDBSBM3503 /2.5-3.5' 2 - 4 - 2 

D D B S B ~ O ~  / a r 3  - 34  460 E 140 90 

DDBSB00602 ;I-2' 2 6 2 8 

DDBSB00603 /2.5-3.5' - - 6 - 2 

DDBSBCO701 /C-1.5' - 82 4100 310 94 

DDBSBW702 /1.5-2.5' - - 10 2 - 
DDBSB00703 11 5-2.5' - 4 12 6 18 

DDBSBCOBOl /&I' 42 36 450 E 280 130 

DDBSB00802 /I -2.5' 40 8 40 4 22 

DDBSBOO803 /34* 52 - 2 - 
DDBSEWPO~ /@I' 32 36 480 E 360 90 

DDBSB00902 /I-2.5' 6 2 4 - - 
DDBSBOO903 13-4 18 - 2 2 - 
DDBSBOlOOl /O-1' 24 30 450 E 270 230 

DDBSBOlOO2 /1-3' - 4 12 8 10 

DDBSBO1003 /3-4' 34 - 10 10 - 

See notes at end of table. 

TM-PSC4 1. Jax 
FGB.01.94 
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Table C-1 (Continued) 
Summary of Positive Detections in Soil Analytical Results, Field Screening 

lnorganics - Arsenic, Cadmium, Chromium, Lead and Nickel 
Operable Unit 2 

Technical Memorandum for Preferred 
Remedial Alternative for PSCs 41 and 43 

Operable Unit 2, NAS Jacksonville 
Jacksonville, Florida 

Identifier /Depth Arsenic Cadmium Chromium Lead Nickel 
DDBSEQllOl /&I' 24 26 400E 420 150 

DDBSBOI 102 11-2' 

DDBSB01103 13-4' 
DDBSB01201 10-1: 

DDBSB01202 11-2.5' 

DDBSBOl203 13-4' 
DDBS801301 /&I' 
DDBSB01302 /I-2.5' 

DDBSB01303 12.5-3.5' 
DDBSBO1401 /0-1' 

DDBSBOl402 11-2' 

ooasaoim 12-3' 

DDBSBOISOI /0-1' 

DDBSB01501D / G I '  

DDBSB01502 /I-2'  

DDBSB01503 /2-3' 

DDBSB01601 /@I '  

DDBSB01602 /2-4' 

DDBSB01701 /&I '  

DDBSBO1702 12-4' 

DDBSBO1702D 12-4' 

DDBSBO1801 /@I '  

DDESB01802 12-3' 

DDBSBOl W l  / @ I '  

DDBSBOI902 12-4' 

DDBSBO2COl / @ I '  

DDBS BOZO02 12-3.5' 

DDBSB02101 /0-1' 

DDBSB02102 / @ l '  

DDBSB02201 / @ I '  

DDBSB02202 12-3.5' 

DDBSB02301 /Dl' 
DDBSB02301 D /@-I ' 

DDBSB02302 12-3.5' 

ODBSBO2401 /@-I '  

DDBSB02401 D / & I '  

DDBSB02402 124' 

DDBSB02402D 124' 

DDBSB02501 /Dl' 
DDBSB02501 D /IF1 ' 

DDBSB02502 12-3.5' 

DDBSB02502D 12-35' 
DDBSB02601 10-1' 

DDBSB02601 D /&I' 

See notes at end of table 
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Table GI Continued) 
Summary of Positive Detections in ~ b i ~  ~nalytick Results, Field Screening 

Inorganics - Arsenic, Cadmium, Chromium, Lead and Nickel 
Operable Unit 2 

Technical Memorandum for Preferred 
Remedial Alternative for PSCs 41 and 43 

Operable Unit 2, NAS Jacksonville 
Jacksonville, Florida 

Identifier /Depth Arsenic Cadmium Chromium ' Lead Nickel 

DDBSB02602 /2-3.5' 14 

DDBSB02701 /&I '  18 

DDESBO2702 /2-3' - 
lnduatial Waste Sludge Drying Beds (PSC 431 
IDBSBGOlOl 10-2" - 
lDBSBW201 10-1' 2 
lDBSB00202 /1-2' - 
IDBSB00203 12-3' - 
IDBSBM3301 10-2" - 
IDBSBW01 /2-1.5' - 
lDBSB00402 /I .5-3.5' 12 

lDBSBOO403 13.54' - 
IDBSB00501 /0-2 - 
IDBSBo0601 12-1 6 

ID3SBM3602 11-2' 12 

IDBSBOO602D /1-2' 18 

lDBSBOO603 /4' - 
lDBSBOO603D /4' - 
IDBSB00701 /C-2 - 
lDBSBW801 12-2'  - 
lDBSB00802 12"-2.2' - 
IDBSBM3803 /4' - 
lDBSB00803D 14' - 
IDBSBOO901 /O-1' - 
IDBSBCO902 /3-5' - 
I~BSBOIW~ /@I' 6 

lDBSBOlOO2 13-5' - 
IDBSBOllOl /@I '  2 

IoBssol  l o2  ,'3-5' - 
lDBSBOl2Ol /&I' - 

lDBSB01202 /3-5' - 
IDBSBO1301 /PI' - 
IDBSBO1302 12-3.5' - 
IDBSB01401 10-1' - 
IDBSB01402 12-3.5' - 
IDBSB01501 /&I' - 
IDBSBO1502 12-3.5' - 
lDBSBOl601 / @ l q  6 

IDBSBO1602 /2-3.5' - 
IDBSB01701 /@I '  - 
IDBSB01702 /2-3.5' - 
lDBSBOl801 /&l' - 
lDBSBO1802 /2-3.5' - 
Notes: Analytical results expressed in rng/kg dry weight. 

E = Analyte is detected at a concentration move the highest calibration standard. 
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NOTE: 
ND - NOH DETECT 

K , Y , Z  - CONCCNlRATlONS OF ARSENIC IN mg/kg 
DETECTED IN SOIL A T  0'-lo, 1'-2.5', 5'-4'  
BELOW SURFACE 

4 - SAMPLE NOT COLLECTED 
I 

ODD-SU- 19 DDO-50- 17 
ODD-50- 16 

ND,',ND N0,*,6 ND,*,ND DDB-SB- 16 

4 ODD-SD-05 4. 4 000-58-11 *2,*,8 
ND.ND.2 24,10,6 

FIGURE D-1 
ONSITE ARSENIC RESULTS FOR 
DOMESTIC SLUDGE DRYING BEDS, 
PSC 41 

40  

SCALE: l* = 40' 

D3B-50-14 
2.*,ND 

000-50-27 
4 I 8 , * , N D  

TECHNICAL MEMORANDUM 
FOR PSCs 41 AND 43 AT OU2 

NAS JACKSONVILLE, 
JACKSONVILLE, FLORIDA 

-4 4 
DDB-SB- I3 

a 

18,24,6 

ODB-SB- 15 
16,32,ND 
4 

4 4 
ODD-SO- 10 
24,ND,34 

ODB-SB- 12 
2,ND, 10 

4 

4 4- 
D D O - S O - O ~  ODD- 
ND,ND.ND 

000-SO-06 
ND,ND,ND 

4 

4 4 
5 8 - 0 7  000-50-38 

NO,ND+ND 421NDb52 

ODB-SO-09 
52,6,18 

.& 



NOTE: 
NO - NON 

D D B - S B - 1 9  DOE-SB- I7 DDB-SB-20 DDD-SD-10 
NO,*, 1 4  N D , ' , 4  ND,' ,4 ND,',ND DDB-SB- 16 

4 4 000-50-05 4 4 008-50-11 - k ~ ~ , * , 2  
10,26,2 ND,2,26 

DETECT 
X,Y,Z - CONCtNTRATlONS O f  CADMIUM IN mg/kg 

OElECTCD IN SOIL AT 0 ' - 1 ' ,  1'-2.5', 5'-4' 0 

BELOW SURTACC 
- SAMPLE NOT COLLECTCD 

d~a-se- .  I 4 
D,ND,6 

008-SB-27 
4 ND,elND 

FIGURE D-2 
ONSITE CADMIUM RESULTS FOR 
DOMESTIC SLUDGE DRYING BEDS, 
PSC 41 

4 4 
00%-SD- 13 k 

ND.2.22 

ODR-50- 15 
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4 

4- 4 
ODD-SB-10 
N D , ~ , J O  

ODD-SB- 12 

4 4 
OCB-SO-07 ODB-SB-38 
4.ND,82 NO18,36 

000-SO-09 
ND,ND,8B 

-4 4 
D ~ ~ - ~ ~ - ~ ~  
ND, 1 0,24 

DDB-SB-06 
N0,2,34 

000-so-5\ 
ND,8,8 

DOD-SD-21 4 
ND,*,2 

2,ND, 16 * 4 

* -4 
DDO-50-02 
ND*216  

DDB-50-03 
ND,6.170 ND,2,36 

4 
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NOIC: 

DDI3-50- 19 DDB-SB-17 000-50-20 DDO-S8- 18 
5 6 , * , 2  22, * ,4  22,*,4 4,*,6 DDB-SB- 16 

4 4 DOD-50-05 4 000-SB-11 4 1 8 ~ * , 4  
420.74.1 0 

4 'DDO-50-25 DDB-SB- 26 
ODD-SO-24  ND,*,NO ; . 

I , * ,ND N D , * , N ~  - .. ., 
.- '., 

, . ,- 

ND - NOH OCTCCT 
X.Y.2 - COHCCNTRATIONS OF t C A D  IN rng/kg 

DCTLCTED IN SOIL A T  0'-1'. 1 ' -2 .5 ' ,  3 ' -4 '  

038-58-14 
6 A 6  

. . 

1!' ' ?W SURFACE 

- SAMPLE NOT COCtCC7ED 

FIGURE D-4 
ONSITE LEAD RESULTS FOR 
DOMESTIC SLUDGE DRYING BEDS, 
PSC 4 1  

4 4 
ODB-SB- 15 2 
74,120,12 

4 4 
-50-07 DDO-SO- 
4.ND J'0m216 

SCALE: I' = 40'  

4 4 
30 ODO-SO-  10 

270,8,10 

TECHNICAL MEMORANDUM 
FOA PSCs 41 AND 43 AT OU2 

NAS JACKSONVILLE, 
JACKSONVILLE, FLORIDA 





RCSULTS (In mg/kg) FAOM 0 TO 4 TT. OELOW SURFACC 
NOTC: NO - NOH-DETECT 

FIGURE D-6 
ONSITE ARSENIC RESULTS FOR 
INDUSTRIAL SLUDGE DRYlNG BEDS, 
PSC 43 

SCALE: 1' = 10' 
(APPAOX.) 

TECHNICAL MEMOflANDUM 
FOR PSCs 41 AND 43 AT OU2 

NAS JACKSONVILLE, 
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RESULTS (In mg/kg) FROM 0 TO 4 tT. BELOW SURFACE 
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FIGURE D-8 
ONSITE CADMIUM RESULTS FOR 
INDUSTRtAL SLUDGE DRY1NG BEDS, 
PSC 43 
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&lo SCALE: I' = 10' 
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VERTlCAC OV\GCCIWION: J:I 

TECHNICAL MEMORANDUM 
FOR PSCs 41 AND 43 AT OU2 

NAS JACKSONVILLE, 
JACKSONVILLE, FLORIDA 
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RCSULTS ( I n  rng/kg) FROM 0 TO I i T .  BELOW SURFACE 
NOTE: NO - NON-DCTCCT 
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SCALE: 1' = 10' 
(APPROL)  

VERTICAL CXAGCEIIATION: J: 1 

FIGURE 0-9 
ONSITE LEAD RESULTS FOR 
INDUSTRIAL SLUDGE DRYING BEDS, 
PSC 43 

TECHNICAL MEMORANDUM 
FOR PSCs 41 AND 43 AT OU2 

NAS JACKSONVILLE, 
JACKSONVILLE, FLORIDA 
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APPENDIX E 

CALCULATIONS 



VOLUME AND WEIGtIT CALCULATIONS FOR PSC 4 1 ,  DOMESTIC SLUDGE DRYING BEDS 
FOCUSED RIlFS, OPERABLE UNIT 2 

NAS JACKSONVILLE, FLORIDA 
OCTOBER 1993 

Volume eslimafes are based on record drawlngs of !he drying beds, dated 1970. 

SpecHlc S p e c k  Total txpanslon Bulk Bulk 
Type of medlum Number Length Helght Width Volume Weight Welghl Factor Volume Volume 

Clnder block - -- 
1 

R.I. Concrele Wall Footlr~a I-=- 1 
R.I. Concreto Wall C n p  

R.I. Concrete Dilve Rlbbon -- t - ! ~ T ~ o n c r e t e  S ~ l a s h  Pb tes 5 
FHter sand 5 
Flller rnedlum gravel In each bed 
Fltler coarse aravel 
Nallve sol1 (sand) 1 --- 

I 

TOTAL WEIGHT AND -- VOLUMES - OF SURFACE -- (NONt1AZAADOUS) - DEBRIS 3557 .. 226 4624 171 i I 

" 

(all concrele except lor loollng) il 
TOTAL WEIGHT AND VOLUMES OF MEDIA TO BE THEATEO AND/OR DISPOSED - -- 63680 3 184 72232 2675 
(filler sand and gravels) - 
TOTAL WEIGHT AND VOLUMES OF SUBSURFACE (HAZAFIDOUS) DEBRIS 1007 9 1 1309 48 
(concrele lootlngs) 

Note: If hazardous concrele Is crumbled or crushed upon removal, It would be trealed and/or dlsposed wllh the flller medla. 



VOLUME AND WEIGH T CALCUUTIONS FOR PSC 43,  INDUSTRIAL SLUDGE DRYING BEDS 
FOCUSED RVFS, OPERABLE UNIT 2 

NAS JACKSONVILLE, FLORIDA 
OCTOBER 1993 

Volume estimales are based on record drawings of lmprwemenls lo Ihe drying beds, dated 1976. 

Speclllc Spectfic Total Expenslon Bulk Bulk 
Volume Type of rnedlum Number Lenglh Width Depth Volume Weight Weight Factor Volume 

(feel) (fee!) (reel] {feet 3) Ilbslft A 3) (tons) (%I (feet 3) bard * 3) 
,8.34 
7.82 -- 

11.61 

TOTAL WEIGHT AND VOLUMES OF SURFACE (NONHAZ,ARDOUS) DEBRIS 623 L I 8 10 30 
L 

47 
- 0 .  

- - -. . - . .. I, - 
(all concrete except lor footings) - . , 
TOTAL WEIGHT AND VOLUMES OF MEDlA TO 8 E  TREATED ANDJOR DlSPOSEO 2296 126 2640 98 
(Illler sand and ~ r e v e l s )  
TOTAL WEIGHT AN0 VOLUMES OF SUBSUflFACE (I I A Z A R D I i ~ I S )  DEBRIS 294 22 382 --- 14 
(concrele lootlngs) 

64.67 0.67 4 pp 173.32 1 50 13.00 130% 225.31 
64.67 -- 0.67 - 3.75 162.48 - 150 -- 12.19 130% 211.23 

18 0 67 4 - -.-- 24 1.20 150 18.09 130% 313.56 

64 6 1  2 - 0 67 173.32 1 SO 13.00 130% - 225.31 
.- - -  -- 1 B 2 b . 6 j  120.60 150 9 .05 -- 130% 156.78 
-- 64.67 -- 1 67 0.33 - - - 35.64 . - -. - - 150 2.67 130% 46.33 

64 67 
---. - 0.33 0.80 130% 13.87 

15.33 18 ----- 120 -- . 66,23 115% 1269.32 
15 33 

- - - - - 16 364.24 100 18.21 1 1 5 4 6  418.08 
15.33 1 a 4 1.39 115% 951.99 

1 
Concrete wall, north side of beds 
Concrete walls wlthln beds - - - - . - - - - - - - 
Concrete foollngs, 

north and soulh walk 
Concrete foollngs, wells wllhln beds . 
Concrele splash plale . 

Concrele spl i ihp~ate lip 
-- 
Filter sand In each bed 
Medlum gravel In each bed 
P. - 
Coarse gravel In each bed 

Nola: II hazardous concrete is crumbled or crushed upon rarnoval, it  would be lrealed andlor disposed with Ihe filter media. 

1 
5 - -  - -  

2 

.- 5 
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