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ACRONYMS AND ABBREVIATIONS

ABB-ES ABB-Environmental Services, Inc.

AST Aboveground storage tank

BCT BRAC Cleanup Team

BEI Bechtel Environmental, Inc.

bgs below ground surface

BRAC Base Realignment and Closure

BS Biosparging

BTEX benzene, toluene, ethylbenzene, and xylenes

btoc below top of casing

CAR Contamination Assessment Report

CARA Contamination Assessment Report Addendum

CH2MHill CH2MHill Constructors, Inc.

CLEAN Comprehensive Long-Term Environmental Action Navy

COC Contaminant of concern

CTO Contract Task Order

EMT Earth mounded tank

F.A.C. Florida Administrative Code

FDEP Florida Department of Environmental Protection

ft feet

GCTL Groundwater Cleanup Target Level

MONA Monitoring Only for Natural Attenuation

g/L micrograms per liter

msl mean sea level

MTBE methyl tertiary butyl ether

N/A Not applicable

NADC Natural Attenuation Default Concentration

NAS Naval Air Station

NFA No further action

NM Not measured

PAH Polynuclear aromatic hydrocarbon

PARM Post-Active Remediation Monitoring

PMO Program Management Office

RAP Remedial Action Plan

SAR Site Assessment Report

SCTL Soil Cleanup Target Level
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SOP Standard operating procedure

SVOC semi-volatile organic compound

TCL Target compound list

TM Technical Memorandum

TRPH Total recoverable petroleum hydrocarbons

Tetra Tech Tetra Tech NUS, Inc.

UFP-SAP Uniform Federal Policy – Sampling and Analysis Plan

USEPA United States Environmental Protection Agency

UST Underground storage tank

VOC volatile organic compound
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EXECUTIVE SUMMARY

This Site Assessment Report (SAR) for South Fuel Farm at former Naval Air Station (NAS) Cecil Field,

Jacksonville, Florida, summarizes the previous investigations and remedial actions, related field

operations, results, conclusions, and recommendations for the groundwater at South Fuel Farm.

The South Fuel Farm Site is located at the northern edge of the east-west runway at former NAS Cecil

Field, Jacksonville, Florida. South Fuel Farm was used as a fuel storage facility for leaded and unleaded

gasoline, fuel, and jet propellant. When fully operational, the facility contained three aboveground storage

tanks (ASTs), four underground storage tanks (USTs), and four earth-mounded tanks (EMTs).

In December 1991, ABB-Environmental Services, Inc. (ABB-ES) completed a contamination assessment

to determine the nature and extent of soil contamination discovered during the removal of ASTs, USTs,

and EMTs. Based on the Contamination Assessment Report, Florida Department of Environmental

Protection (FDEP) requested further investigation at the site. A supplemental investigation was

completed in July 1995, and a Contamination Assessment Report Addendum submitted in January 1996

recommended that a Remedial Action Plan be prepared.

Soil excavation was chosen as the remedial alternative for the southern portion of the South Fuel Farm

site, and enhanced intrinsic remediation through bioventing and biosparging (BS) combined with an

oxygen barrier wall was chosen as the remedial alternative for the northern portion of the site. CH2MHill

Constructors, Inc. (CH2MHill) excavated 28,953 tons of petroleum-impacted soil from the southern portion

of the site from October 1998 to February 1999.

Bechtel Environmental Inc. (BEI) installed the approved bioventing and BS systems for the northern

portion of the South Fuel Farm site from December 1997 to March 1998. The bioventing and BS systems

were started up on April 6, 1998. Supplemental soil and groundwater sampling, along with an evaluation

of the bioventing and BS systems, were conducted during 2006 and 2007. Conclusions presented in two

technical memoranda stated that concentrations of contaminants historically detected at levels greater

than regulatory criteria had been reduced to levels less than criteria as a result of the operation of the

bioventing and BS systems and natural attenuation. Subsequently, the Navy proposed that the operation

of the BS and bioventing systems be discontinued. The FDEP concurred with the Navy’s proposed

recommendation, with the stipulation that 1 year of post-active remediation monitoring be conducted.

Quarterly post-active remediation groundwater sampling events were conducted on February 8, July 9

and 10, and November 6, 2008; and February 3 and 4, 2009. Groundwater samples were collected from

five monitoring wells, and analyzed for the following parameters: volatile organic compounds (VOCs),
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semi-volatile organic compounds (SVOCs), lead, and total recoverable petroleum hydrocarbons (TRPH).

Groundwater results indicated that groundwater monitoring should continue at the site, but that restarting

the BS system was unnecessary.

Surface soil samples were collected from 7 of the 15 original soil borings, and from 4 additional soil

borings during the February 2008 post-active remediation event to confirm soil concentrations were less

than FDEP residential Soil Cleanup Target Levels (SCTLs). Subsurface soil samples were collected

within close proximity of the original 15 soil borings. The soil samples were analyzed for several VOCs

and SVOCs including benzene, toluene, ethylbenzene, total xylenes, and methyl tertiary butyl ether

(MTBE); and TRPH. Soil results did not warrant a restart of the bioventing system, and thus it was stated

in the Post-Active Remediation Monitoring report that surface soil contamination did not present a

significant threat for direct exposure at the site.

Subsequent to the results of the quarterly post-active remediation sampling, it was recommended that an

additional Site Assessment be conducted to obtain additional groundwater data. Consequently, three

groundwater sampling events were conducted for the Site Assessment in June 2010, February 2011, and

August 2011. Based on an evaluation of data collected during the Site Assessment, Tetra Tech

recommends semi-annual monitoring only for natural attenuation at the site for a period of 5 years, and

evaluating the annual progress of natural attenuation against a set of milestone objectives for

concentrations of contaminants of concern (COCs). The first semi-annual sampling event is scheduled

for February 2012.
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1.0 INTRODUCTION

This Site Assessment Report (SAR) for South Fuel Farm at former Naval Air Station (NAS) Cecil Field,

Jacksonville, Florida, has been prepared by Tetra Tech NUS, Inc. (Tetra Tech) for the Base Realignment

and Closure (BRAC) Program Management Office (PMO) Southeast. This project was conducted under

the Comprehensive Long-Term Environmental Action Navy (CLEAN) Program, Contract Number

N62470-08-D-1001, Contract Task Order (CTO) JM09. This report summarizes the related field

operations, results, conclusions, and recommendations for future monitoring at the site.

The South Fuel Farm Site is located at the northern edge of the east-west runway at former NAS Cecil

Field, Jacksonville, Florida. The general site location is depicted on Figure 1-1. South Fuel Farm was

used as a fuel storage facility for leaded and unleaded gasoline, fuel, and jet propellant. When fully

operational, the facility contained three aboveground storage tanks (ASTs), four underground storage

tanks (USTs), and four earth-mounded tanks (EMTs).

In December 1991, ABB-Environmental Services, Inc. (ABB-ES) completed a contamination assessment

to determine the nature and extent of soil contamination discovered during the removal of ASTs, USTs,

and EMTs. The Contamination Assessment Report (CAR) was submitted in July 1992, and the Florida

Department of Environmental Protection (FDEP) requested further investigation at the site. A

supplemental investigation was completed in July 1995, and a CAR Addendum (CARA) was submitted in

January 1996 (ABB-ES, 1996a). The CARA was approved in April 1996 and recommended that a

Remedial Action Plan (RAP) be prepared.

A RAP was submitted by ABB-ES in 1996 specifying the recommended remedial action as enhanced

intrinsic remediation through bioventing and biosparging (BS), combined with an oxygen barrier wall

(ABB-ES, 1996b). Subsequent to RAP submittal, the BRAC Cleanup Team (BCT) agreed to implement

these remedial action activities for only the northern portion of the South Fuel Farm site; the BCT agreed

not to implement these activities in the southern portion of the site [Bechtel Environmental, Inc. (BEI),

1998]. Instead, soil excavation was chosen as the remedial alternative for the southern portion of the

South Fuel Farm site. CH2MHill Constructors, Inc. (CH2MHill) excavated 28,953 tons of petroleum-

impacted soil from October 1998 to February 1999 (CH2MHill, 2001).

BEI installed the approved bioventing and BS systems for the northern portion of the South Fuel Farm

site from December 1997 to March 1998. Startup of the bioventing and BS systems occurred on April 6,

1998 (BEI, 1998). CH2MHill conducted supplemental soil and groundwater sampling during 2007, and

performed an evaluation of the BS and bioventing systems at the site during 2006 and 2007 to provide

recommendations for a path forward for remedial activities at the site. The findings of this evaluation
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were presented in two Technical Memoranda (TMs), dated June 6, 2006 (CH2MHill, 2006), and

January 5, 2007 (CH2MHill, 2007). Both TMs concluded that concentrations of contaminants historically

detected at levels greater than industrial Soil Cleanup Target Levels (SCTLs) and Groundwater Cleanup

Target Levels (GCTLs) had been reduced to levels less than the respective soil and groundwater criteria

as a result of the operation of the bioventing and BS systems, and natural attenuation. Subsequently, the

Navy proposed that the operation of the BS and bioventing systems be discontinued. The FDEP

concurred with the Navy’s proposed recommendation, with the stipulation that 1 year of post-active

remediation monitoring (PARM) of groundwater be conducted. The BS and bioventing systems were run

intermittently during 2007, and were taken off-line during August 2007 after FDEP concurred with the

decision to shut down remedial system operation.

Six site wells were sampled when the system was active and analyzed for benzene, toluene,

ethylbenzene, and xylenes (BTEX); naphthalene; 1- and 2-methylnaphthalene; lead; and total

recoverable petroleum hydrocarbons (TRPH). Since the system was shut down, there have been several

PARM sampling events at various frequencies during which groundwater and soil were analyzed for

various parameters. The following is a summary of the soil and groundwater PARM sampling results as

presented in the PARM Report (CH2MHill, 2009).

 Quarterly post-active remediation groundwater sampling events were conducted on February 8,

July 9 and 10, and November 6, 2008; and February 3 and 4, 2009. Groundwater samples were

collected from five monitoring wells (CEF-043-2N, -4N, -6N, -7N, and -9N), and analyzed for the

following parameters: volatile organic compounds (VOCs), semi-volatile organic compounds

(SVOCs), lead, and TRPH. Groundwater results indicated that groundwater monitoring should

continue at the site, but that restarting the BS system was unnecessary.

 Surface soil samples were collected during the February 2008 PARM event from 7 of the 15 original

soil borings (borings B-41, B-96, B-101, B-104, B-106, B-146, and B-167), and from 4 additional soil

borings located between wells BS-1 and BV-4 (identified as A, B, C, and D). Subsurface soil samples

were collected within close proximity of the original 15 soil borings (B-7, B-31, B-41, B-70, B-96, B-99,

B-101, B-104, B-106, B-110, B-137, B-146, B-158, B-167, and B-189). The soil samples were

analyzed for several VOCs and SVOCs including BTEX, and methyl tertiary butyl ether (MTBE); and

TRPH. Soil results did not warrant a restart of the bioventing system, and thus it was stated in the

PARM report that surface soil contamination did not present a significant threat for direct exposure at

the site.

It was recommended in the PARM report that further groundwater monitoring be conducted at the site.
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2.0 FIELD INVESTIGATION

The field investigation to support the Site Assessment at the South Fuel Farm was conducted in June

2010, February 2011, and August 2011 in accordance with discussions and decisions at BCT meetings

(BCT, 2010a and BCT, 2010b) and comments made by FDEP. Field activities included the following:

 Sampling and analysis of groundwater and measurement of groundwater elevations at eleven wells

on site in June 2010.

 Sampling and analysis of groundwater from six wells on site which exhibited exceedances of

regulatory criteria for VOCs, naphthalene, and/or TRPH during the June 2010 event, and

measurement of groundwater elevations from 13 wells in the area, conducted in February and August

2011.

Based on the recommendations in the PARM report (CH2MHill, 2009) and regulatory agreement with the

recommendations, eleven wells were sampled in June 2010. Field operations were performed in general

accordance with FDEP and Tetra Tech Standard Operating Procedures (SOPs). Groundwater samples

were collected between June 1, 2010 and June 3, 2010, using low-flow methods, from the eleven

monitoring wells (CEF-043-2N, -4N, -5N, -6N, -8N, -9N, -7N, -17, -18, -23, and -40A) agreed upon by the

NAS Cecil Field BCT (BCT, 2010a). Following collection, the groundwater samples were placed on ice

and delivered via FedEx under chain of custody to Empirical Laboratories in Nashville, Tennessee for

analysis. Groundwater samples were analyzed for Target Compound List (TCL) VOCs using United

States Environmental Protection Agency (USEPA) Method SW-846 8260B, a select polynuclear aromatic

hydrocarbon (PAH) (naphthalene) using USEPA Method SW-846 8270C, and TRPH using FDEP method

FL-PRO.

Prior to obtaining the June 2010 groundwater samples, synoptic water levels and total well depths were

measured in the eleven wells that were sampled. Groundwater level measurements were recorded on a

site-specific groundwater level measurement sheet. This sheet, along with other field forms and notes,

are included in Appendix A. The depth-to-water measurements were subtracted from known top-of-

casing elevations to calculate groundwater elevations.

Several contaminants of concern (COCs) were detected at levels greater than FDEP GCTLs during the

June 2010 event, including benzene, ethylbenzene, xylenes, isopropylbenzene, naphthalene, and TRPH.

Six of the eleven wells sampled contained groundwater with at least one exceedance. Based on the June

2010 results and subsequent discussions by the BCT during the August 2010 BCT meeting, it was
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decided that the six wells that had concentrations in exceedance of GCTLs would be sampled in February

2011 (BCT, 2010b).

February 2011 field operations were performed in general accordance with FDEP and Tetra Tech SOPs.

Groundwater samples were collected on February 16, 2011, using low-flow methods, from the six

monitoring wells (CEF-043-2N, -4N, -6N, -9N, -7N, and -40A) which exhibited exceedances during the

June 2010 sampling event. Following collection, the groundwater samples were placed on ice and

delivered via FedEx under chain of custody to Empirical Laboratories in Nashville, Tennessee for

analysis. Groundwater samples were analyzed for VOCs using USEPA Method SW-846 8260B,

naphthalene using USEPA Method SW-846 8270C, and TRPH using FDEP method FL-PRO.

Prior to obtaining the February 2011 groundwater samples, synoptic water levels and total well depths

were measured in the six wells that were sampled, along with seven other wells, in order to gain a more

complete picture of the groundwater flow directions at the site. Groundwater level measurements at the

thirteen wells (CEF-043-2N, -4N, -5N, -6N, -7N, -8N, -9N, -17, -18, -23, -29, -40A, and -44) were recorded

on a site-specific groundwater level measurement sheet. This sheet and other field forms and notes are

included in Attachment A. The depth-to-water measurements were subtracted from known top-of-casing

elevations to calculate groundwater elevations.

Groundwater elevations ranged from 66.88 to 68.10 feet above mean sea level (msl) during the June

2010 event, and 68.91 to 70.78 feet above msl during the February 2011 event.

August 2011 field operations were performed in general accordance with FDEP and Tetra Tech SOPs.

Groundwater samples were collected on August 24, 2011, using low-flow methods, from the six

monitoring wells (CEF-043-2N, -4N, -6N, -9N, -7N, and -40A) which exhibited exceedances during the

June 2010 sampling event and were sampled during the February 2011 event. Following collection, the

groundwater samples were placed on ice and delivered via FedEx under chain of custody to Empirical

Laboratories in Nashville, Tennessee for analysis. Groundwater samples were analyzed for VOCs using

USEPA Method SW 846 8260B, naphthalene using USEPA Method SW-846 8270C, and TRPH using

FDEP method FL-PRO.

Prior to collecting the August 2011 groundwater samples, synoptic water levels and total well depths were

measured in the 6 wells that were sampled, along with the 7 other wells at which groundwater levels were

measured in February 2011. Groundwater level measurements at the 13 wells (CEF-043-2N, -4N, -5N, -

6N, -7N, -8N, -9N, -17, -18, -23, -29, -40A, and -44) were recorded on a site-specific groundwater level

measurement sheet. This sheet and other field forms and notes are included in Attachment A. The
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depth-to-water measurements were subtracted from known top-of-casing elevations to calculate

groundwater elevations.

Groundwater elevations ranged from 57.87 to 60.97 feet above msl during the August 2011 event.

Table 2-1 provides the groundwater elevation data. Figures 2-1, 2-2 and 2-3 show the potentiometric

surface maps based on the June 2010, February 2011, and August 2011 groundwater elevation

measurements, respectively. Two of the 13 wells at which groundwater levels were measured are not

included on Figures 2-1, 2-2, and 2-3 because there are not accurate survey results for those wells. The

direction of groundwater flow was predominantly towards the southwest during all events. The analytical

results are discussed in Section 3.0.
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3.0 ANALYTICAL RESULTS

During the June 2010 sampling event, exceedances were detected at six of eleven wells. Concentrations

of isopropylbenzene, and total xylenes exceeded the Natural Attenuation Default Concentrations

(NADCs) at CEF-043-7N; and ethylbenzene exceeded the GCTL. Groundwater from well CEF-043-2N

exceeded the NADC for isopropylbenzene; and concentrations of ethylbenzene, total xylenes,

naphthalene, and TRPH exceeded GCTLs. The isopropylbenzene concentration in CEF-043-6N

exceeded the NADC; and all other concentrations in this well were less than GCTLs. Isopropylbenzene

concentrations also exceeded the GCTL in June 2010 at CEF-043-4N, CEF-043-9N, and CEF-043-40A.

As indicated in Table 3-1, the GCTL for isopropylbenzene was exceeded in groundwater from well

CEF-043-6N during the February 2011 sampling event. All other contaminants analyzed in groundwater

from this well were either not detected, or were detected at levels less than GCTLs. The GCTL for

isopropylbenzene is 0.8 micrograms per liter (µg/L). The NADC for isopropylbenzene (8 µg/L), as defined

in Chapter 62-777, Florida Administrative Code (F.A.C.), was not exceeded in any of the groundwater

samples collected during this event. Furthermore, there were no exceedances at any other wells during

the February 2011 event, suggesting a significant decrease in many COC concentrations across the site

overall.

The August 2011 event was conducted and included in the Site Assessment to determine if the

concentrations did decrease to the extent shown by the February 2011 results. August 2011 results

showed low-level detections of ethylbenzene, xylenes, and naphthalene, but no GCTL or NADC

exceedances for these COCs. Benzene was not detected in any of the samples. Isopropylbenzene was

either not detected, or detected at a concentration less than the GCTL at CEF-043-2N, CEF-043-4N,

CEF-043-6N, CEF-043-7N (the well with the greatest concentrations during the June 2010 sampling

event), and CEF-043-40A. Isopropylbenzene concentrations in CEF-043-9N were detected at 1.1 µg/L in

the original sample and 2.2 µg/L in the duplicate. These concentrations exceed the GCTL and are

greater than the concentration detected in February 2011, but are still less than the June 2010

concentration in this well. During the August 2011 event, there were also two samples with exceedances

of TRPH GCTLs: CEF-043-6N and CEF-043-9N. These were the first TRPH exceedances at these two

wells; however, there was one TRPH GCTL exceedance at CEF-043-2N during the June 2010 event.

The analytical results for these events are summarized in Table 3-1, and the laboratory reports are

provided as Attachment B. The results for all three events are also shown on Figure 3-1.
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4.0 CONCLUSIONS AND RECOMMENDATIONS

The Site Assessment confirmed the presence of groundwater contamination greater than FDEP GCTLs

at South Fuel Farm. Several COC concentrations exceeded NADCs during the June 2010 event.

Concentrations of COCs decreased overall at the site during the February 2011 event. Most

concentrations remained less than GCTLs during the August 2011 event; however there were three

exceedances.

Based on the groundwater data the plume does not appear to be migrating and groundwater flow patterns

indicate clean downgradient wells are present and being monitored. The plume appears to be stable,

active remediation has already occurred at the site using a bioventing and BS system, and COC

concentrations appear to be generally decreasing across the site; therefore, monitoring only for natural

attenuation (MONA) is recommended at South Fuel Farm as the most appropriate and cost-effective

remediation strategy. For the MONA, it is recommended that source monitoring wells CEF-043-2N, -4N, -

6N, -7N, -9N, and -040A and downgradient well CEF-043-23, be sampled and analyzed on a semi-annual

basis for select VOCs by USEPA Method SW-846 8260B, naphthalene by USEPA Method SW-846

8270C, and TRPH by FDEP Method FL-PRO.

A Uniform Federal Policy – Sampling and Analysis Plan (UFP-SAP) will be prepared for the site. Semi-

annual sampling is proposed, and the first semi-annual long-term monitoring event is tentatively

scheduled for February 2012. The first Semi-Annual, Year 1 Groundwater Monitoring Report will be

prepared when the results from the sampling event have been received and evaluated.

The proposed monitoring program is for a period of 5 years. The milestone objectives found on

Table 4-1, per F.A.C. 62-770, will be used for the annual evaluation of the progress of natural attenuation:

The milestone objectives were determined assuming a 15-percent annual decrease in contaminant

concentrations, with the initial concentrations being the average of the concentrations for each COC

detected during the Site Assessment events in June 2010, February 2011, and August 2011. The data

from the five wells which were sampled during the June 2010 event only were not included in determining

the averages, as none of the COCs were detected at these wells at levels exceeding the GCTLs;

therefore they were not sampled in February or August 2011. Non-detects of COCs from the other six

wells which were sampled during both events were included in the averages. The “End of Year 5”

milestone objective for isopropylbenzene is slightly greater than its GCTL, but is less than the NADC.

Additional monitoring will likely be required for isopropylbenzene.
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Should the concentrations of any of the COCs be less than their respective GCTLs for two or more

consecutive monitoring events, they may be considered for elimination from the monitoring program as

appropriate. Any such changes will be discussed with FDEP and the BCT.

Groundwater use restrictions, in the form of Land Use Controls recorded in the deed, remain in place at

South Fuel Farm to prevent the use of groundwater from the site for long as contamination still exists at

concentrations greater than the GCTLs. The Land Use Controls objectives and figures showing the area

restricted by Land Use Controls (Navy, 2005), are included in Appendix C. Soil concentrations have been

confirmed to be less than FDEP industrial criteria, and land use restrictions will remain in effect on-site to

ensure that the property is not used for residential purposes. If the use of the land changes in the future

and the site may become residential property, the soil contamination will need to be re-evaluated;

however, the soil contamination levels are acceptable for the current land use.

If groundwater COC concentrations have not decreased to concentrations less than the milestone

objectives, the BCT may consider initiating efforts to restart the bioventing and BS system. Furthermore,

if groundwater concentrations should increase or exceed NADCs, or if other unforeseen events transpire

prior to the completion of 5 years of monitoring, the BCT may choose to consider restarting the bioventing

and BS system at an earlier date or evaluate other potential treatment options.
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TABLES 



TABLE 2-1

GROUNDWATER ELEVATION MEASUREMENTS

SITE ASSESSMENT REPORT SOUTH FUEL FARM

NAVAL AIR STATION CECIL FIELD, JACKSONVILLE, FLORIDA

February 15, 2011 August 24, 2011

Depth to 

Water          

(feet btoc)

Groundwater 

Elevation       

(feet above 

msl)

Depth to 

Water          

(feet btoc)

Groundwater 

Elevation       

(feet above 

msl)

Depth to 

Water          

(feet btoc)

Groundwater 

Elevation       

(feet above 

msl)

CEF-043-02N 13.8 76.68 9.51 67.17 7.06 69.62 8.77 58.40
CEF-043-04N 14.6 76.75 9.47 67.28 7.15 69.60 8.67 58.61
CEF-043-05N 14.6 77.14 10.03 67.11 7.55 69.59 9.24 57.87
CEF-043-06N 14.6 76.43 9.31 67.12 6.76 69.67 8.53 58.59
CEF-043-07N 14.5 76.13 8.44 67.69 5.35 70.78 7.36 60.33
CEF-043-08N 4.6 77.03 9.47 67.56 6.71 70.32 8.68 58.88
CEF-043-09N 13.2 76.13 8.22 67.91 5.37 70.76 7.52 60.39
CEF-043-17 15.0 75.96 8.22 67.74 5.59 70.37 7.76 59.98
CEF-043-18 15.0 75.70 7.60 68.10 5.04 70.66 7.13 60.97
CEF-043-23 15.0 74.62 7.74 66.88 5.71 68.91 6.98 59.90

CEF-043-40A 14.7 74.69 7.79 66.90 5.06 69.63 6.95 59.95
CEF-043-29 13.2 NA NA NA 5.94 NA 5.94 NA
CEF-043-44 14.4 NA NA NA 5.26 NA 5.26 NA

NM - Not measured

N/A - Not applicable

ft - feet

msl - mean sea level

bgs - below ground surface

btoc - below top of casing

Top  of 

Casing 

Elevation            

(feet above 

msl)

Well Number

Total Depth 

of Well             

(feet bgs)

June 01,2010



TABLE 3-1

GROUNDWATER DATA

SITE ASSESSMENT REPORT SOUTH FUEL FARM

NAVAL AIR STATION CECIL FIELD, JACKSONVILLE, FLORIDA

PAGE 1 OF 2

Sample Duplicate

VOCs (USEPA Method 8260B) (µg/L)

Benzene 1 100 0.14 U 0.25 U 0.25 U 0.14 U 0.25 U 0.25 U 0,25 U 0.14 U 0.322 0.25 U 0.25 U 15.2 [G] 0.25 U 0.25 U

Toluene 40 400 1.3 0.25 U NA 0.19 U 0.25 U 0.25 U NA 0.19 U 0.19 U 0.25 U NA 6.83 0.25 U NA

Ethylbenzene 30 300 64.8 [G] 0.32 J 1.59 0.15 U 0.25 U 0.25 U 0.25 U 0.15 U 0.964 0.25 U 0.25 U 37 [G] 0.335 J 0.25 U

Total Xylenes 20 200 114 [G] 0.75 U 1.56 0.22 U 0.75 U 0.75 U 0.75 U 0.22 U 0.644 0.75 U 0.75 U 262 [G] [N] 1.86 J 0.75 U

Isopropylbenzene 0.8 8 9.68 [G] [N] 0.25 U 0.25 U 2.02 [G] 0.404 J 0.474 J 0.25 U 0.15  U 10.7 [G] [N] 1.66 [G] 0.25 U 17.4 [G] [N] 0.25 U 0.25 U

PAHs (USEPA Method 8270C SIM) (µg/L)

Naphthalene 14 140 27.3 [G] 0.0185 U 0.321 0.836 0.207 0.192 0.0715 0.0185 U 0.0185 U 0.0185 U 0.0500 U 0.191 U 0.0185 U 0.0500 U

TRPH (FL-PRO) (µg/L)

TRPH 5000 50000 8720 [G] 416 J 3990 1040 347 J 326 J 187 159 U 487 J 219 J 5650 [G] 186 J 157 U 676

8/24/2011 8/24/2011 8/24/2011 8/24/2011

CEF-043-2N CEF-043-4N CEF-043-7N

6/1/20106/1/2010 2/16/20116/1/2010 6/1/2010

Parameter

2/16/2011
GCTL NADC

2/16/20116/1/2010
2/16/2011

CEF-043-5N
FDEP Criteria

CEF-043-6N



TABLE 3-1

GROUNDWATER DATA

SITE ASSESSMENT REPORT SOUTH FUEL FARM

NAVAL AIR STATION CECIL FIELD, JACKSONVILLE, FLORIDA

PAGE 2 OF 2

Sample Duplicate

VOCs (USEPA Method 8260B) (µg/L)

Benzene 1 100 0.14 U 0.14 U 0.25 U 0.25 U 0.25 U 0.14 U 0.14 U 0.14 U 0.14 U 0.25 U 0.25 U

Toluene 40 400 0.18 U 0.19 U 0.25 U NA NA 0.19 U 0.19 U 0.19 U 0.19 U 0.25 U NA

Ethylbenzene 30 300 0.15 U 2.2 0.513 J 0.905 1.93 0.15 U 0.15 U 0.15 U 0.15 U 0.25 U 0.25 U

Total Xylenes 20 200 0.22 U 6.52 1.65 J 0.75 U 1.27 0.22 U 0.22 U 0.22 U 0.22 U 0.75 U 0.75 U

Isopropylbenzene 0.8 8 0.15 U 3.18 [G] 0.449 J 1.1 [G] 2.2 [G] 0.15 U 0.15 U 0.15 U 1.97 [G] 0.25 U 0.25 U

PAHs (USEPA Method 8270C SIM) (µg/L)

Naphthalene 14 140 0.0185 U 12.8 0.577 4.9 6.29 0.284 U 0.078 U 0.169 U 0.0185 U 0.0185 U 0.0500 U

TRPH (FL-PRO) (µg/L)

TRPH 5000 50000 577 J 1160 1040 2970 11100 [G] 157 U 157 U 157 U 217 J 157 U 1440

[G] - GCTL - Groundwater Cleanup Target Level exceedance. VOCs - Volatile organic compounds.

[N] - NADC - Natural Attenuation Default Concentration exceedance. PAHs - Polynuclear aromatic hydrocarbons.

J - Estimated value. TRPH - Total recoverable petroleum hydrocarbons.

U - Not detected at detection limit shown. µg/L -  Micrograms per liter.

Bolded value indicates detected concentration. Shaded value indicates concentration greater than criteria.

I - Concentration is between the laboratory method detection limit and the laboratory practical quantitation limit

    NA - Not analyzed.

8/24/2011

CEF-043-40A

8/24/2011

CEF-043-9N
FDEP Criteria

GCTL NADC
6/2/2010

Parameter

6/1/2010

CEF-043-18

6/2/2010 2/16/20116/1/20102/16/2011 6/2/2010

CEF-043-23CEF-043-8N CEF-043-17

6/2/2010



TABLE 4-1

MONA PLAN MILESTONE OBJECTIVES

SITE ASSESSMENT REPORT SOUTH FUEL FARM

NAVAL AIR STATION CECIL FIELD, JACKSONVILLE, FLORIDA

PAGE 1 OF 3

VOCs (USEPA Method 8260B) (µg/L)

Benzene 0.25 U NA NA NA NA NA

Ethylbenzene 1.59 1.35 1.15 0.98 0.83 0.71

Total Xylenes 1.56 1.33 1.13 0.96 0.81 0.69

Isopropylbenzene 0.25 U NA NA NA NA NA

PAHs (USEPA Method 8270C SIM) (µg/L)

Naphthalene 0.321 0.27 0.23 0.20 0.17 0.14

TRPH (FL-PRO) (µg/L)

TRPH 3990 3392 2883 2450 2083 1770

VOCs (USEPA Method 8260B) (µg/L)

Benzene 0.25 U NA NA NA NA NA

Ethylbenzene 0.25 U NA NA NA NA NA

Total Xylenes 0.75 U NA NA NA NA NA

Isopropylbenzene 0.25 U NA NA NA NA NA

PAHs (USEPA Method 8270C SIM) (µg/L)

Naphthalene 0.0715 0.0608 0.0517 0.0439 0.0373 0.0317

TRPH (FL-PRO) (µg/L)

TRPH 187 159 135 115 98 83

Parameter

CEF-043-2N

CEF-043-4N

Initial Concentration End of Year 5End of Year 1

Parameter

Initial Concentration End of Year 4 End of Year 5End of Year 1 End of Year 3End of Year 2

End of Year 2 End of Year 3 End of Year 4



TABLE 4-1

MONA PLAN MILESTONE OBJECTIVES

SITE ASSESSMENT REPORT SOUTH FUEL FARM

NAVAL AIR STATION CECIL FIELD, JACKSONVILLE, FLORIDA

PAGE 2 OF 3

VOCs (USEPA Method 8260B) (µg/L)

Benzene 0.25 U NA NA NA NA NA

Ethylbenzene 0.25 U NA NA NA NA NA

Total Xylenes 0.75 U NA NA NA NA NA

Isopropylbenzene 0.25 U NA NA NA NA NA

PAHs (USEPA Method 8270C SIM) (µg/L)

Naphthalene 0.0500 U NA NA NA NA NA

TRPH (FL-PRO) (µg/L)

TRPH 5650 4803 4082 3470 2949 2507

VOCs (USEPA Method 8260B) (µg/L)

Benzene 0.25 U NA NA NA NA NA

Ethylbenzene 0.25 U NA NA NA NA NA

Total Xylenes 0.75 U NA NA NA NA NA

Isopropylbenzene 0.25 U NA NA NA NA NA

PAHs (USEPA Method 8270C SIM) (µg/L)

Naphthalene 0.0500 U NA NA NA NA NA

TRPH (FL-PRO) (µg/L)

TRPH 676 575 488 415 353 300

CEF-043-6N

Initial Concentration

End of Year 1

CEF-043-7N

Parameter

Parameter

Initial Concentration

End of Year 4 End of Year 5End of Year 1 End of Year 2 End of Year 3

End of Year 3 End of Year 4End of Year 2 End of Year 5



TABLE 4-1

MONA PLAN MILESTONE OBJECTIVES

SITE ASSESSMENT REPORT SOUTH FUEL FARM

NAVAL AIR STATION CECIL FIELD, JACKSONVILLE, FLORIDA

PAGE 3 OF 3

VOCs (USEPA Method 8260B) (µg/L)

Benzene 0.25 U NA NA NA NA NA

Ethylbenzene 1.93 1.64 1.39 1.19 1.01 0.86

Total Xylenes 1.27 1.08 0.92 0.78 0.66 0.56

Isopropylbenzene 2.2 1.9 1.6 1.4 1.1 1.0

PAHs (USEPA Method 8270C SIM) (µg/L)

Naphthalene 6.29 5.35 4.54 3.86 3.28 2.79

TRPH (FL-PRO) (µg/L)

TRPH 11100 9435 8020 6817 5794 4925

VOCs (USEPA Method 8260B) (µg/L)

Benzene 0.25 U NA NA NA NA NA

Ethylbenzene 0.25 U NA NA NA NA NA

Total Xylenes 0.75 U NA NA NA NA NA

Isopropylbenzene 0.25 U NA NA NA NA NA

PAHs (USEPA Method 8270C SIM) (µg/L)

Naphthalene 0.0500 U NA NA NA NA NA

TRPH (FL-PRO) (µg/L)

TRPH 1440 1224 1040 884 752 639

U - Not detected at detection limit shown.

NA - Not applicable.

VOCs - Volatile organic compounds.

PAHs - Polynuclear aromatic hydrocarbons.

TRPH - Total recoverable petroleum hydrocarbons.

µg/L -  Micrograms per liter.

Parameter

CEF-043-9N

Initial Concentration

End of Year 1 End of Year 2

Parameter

CEF-043-40A

End of Year 5

End of Year 1 End of Year 2 End of Year 3 End of Year 4 End of Year 5

End of Year 3 End of Year 4Initial Concentration
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APPENDIX A 

 

FIELD DATA SHEETS 















































































































APPENDIX B

ANALYTICAL LABORATORY REPORT

JUNE 2010, FEBRUARY 2011, AND AUGUST 2011























































































































































































































































































































































































































































































































































































































































































































































APPENDIX C 

 

LAND USE CONTROL OBJECTIVES AND BOUNDARY FIGURES 
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