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Acronyms and Abbreviations 

AS air sparge 
bls below land surface 
BS biosparge 
DO dissolved oxygen 
EPA U.S. Environmental Protection Agency 
FAC Florida Administrative Code 
FDEP Florida Department of Environmental Protection 
FL-PRO Florida Petroleum Residual Organic 
GAC granular activated carbon 
GCTLs Groundwater Cleanup Target Levels 
CH2MHILL CH2M HILL Constructors, Inc. 
lb pounds 
LNAPL light non-aqueous phase liquid 
µg/L micrograms per liter 
mg/L milligrams per liter 
MNA monitored natural attenuation 
mV millivolts 
NADCs Natural Attenuation Default Concentrations 
NAS Naval Air Station 
NAVFAC SE U.S. Naval Facilities Engineering Command Southeast 
NFF North Fuel Farm 
NGVD National Geodetic Vertical Datum 
NM not measured 
NTU nephelometric turbidity unit 
O&M operations and maintenance  
oF degrees Fahrenheit 
ORP oxygen reduction potential 
psig pounds per square inch gauge 
RAPA Remedial Action Plan Addendum 
scfm standard cubic feet per minute 
SVE soil vapor extraction 
SVOC semivolatile organic compound 
EP triethylphosphate 
TRPH total recoverable petroleum hydrocarbon 
VEW vapor extraction well 
VOC volatile organic compound 
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1.0 Introduction 

CH2M HILL Constructors, Inc. (CH2M HILL) has been contracted by the U.S. Naval 
Facilities Engineering Command, Southeast (NAVFAC SE), to provide operation and 
maintenance (O&M) services at the former North Fuel Farm (NFF) Site located at Former 
Naval Air Station (NAS) Cecil Field, Jacksonville, Florida. The O&M activities were 
conducted in accordance with the specifications outlined in the Work Plan, Installation, 
Operation, Maintenance and Monitoring of Air Sparge, Biosparge and SVE System, North Fuel 
Farm Area Remediation Project, Former Naval Air Station Cecil Field, Jacksonville, Florida 
(AGVIQ-CH2M HILL JVII, 2004) (hereafter referred to as the Work Plan). This work is being 
performed under Contract No. N62467-01-D-0331, Contract Task Order No. 0060. 

The purpose of this O&M Status Report is to provide information on the O&M activities 
associated with the operation of the air sparge (AS), biosparge (BS), and soil vapor 
extraction (SVE) system installed by CH2MHILL at the NFF site, during the period from 
October 2006 to May 2007.  

The design for the construction and installation of the AS/BS/SVE system was based on the 
Remedial Action Plan Addendum (RAPA) prepared by TetraTech NUS and submitted to 
the Navy during January 2004.   

O&M activities prescribed in the RAPA include the following activities: 

• Perform routine O&M checks of system (including recording meter and gauge 
measurements) and general maintenance and housekeeping of the treatment system 
area and sparge well field area. 

• Adjust and balance flow rates. 

• Collect water level measurements. 

• Collect influent and effluent samples from the SVE system and groundwater samples 
from specified monitoring wells for treatment effectiveness and natural attenuation 
evaluations. 

1.1 Remedial Action Objective 
The remedial action objective behind the operation of the AS/BS/SVE system installed and 
operated at the NFF site is to reduce the concentrations of petroleum contaminants in the 
groundwater to levels sufficient to allow natural attenuation processes to complete 
achievement of groundwater cleanup to the Florida Department of Environmental 
Protection (FDEP) Groundwater Cleanup Target Levels (GCTLs). These GCTLs are specified 
in Table I of Chapter 62-777, Florida Administrative Code (FAC). The remediation is 
targeted at the petroleum-impacted media, ranging in depth from the water table to a 
confining unit that is approximately 110 feet below land surface (bls) at the site. 
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1.2 Site History 
The NFF is located in the northwest corner of Aviation Avenue and Loop Road at NAS Cecil 
Field, and formerly contained six 595,000-gallon JP-5 jet fuel storage tanks. Figure 1-1 shows 
the location of the NFF site within the former NAS Cecil Field and Figure 1-2 shows the site 
layout. A release of approximately 900,000 gallons of fuel occurred at the site in 1991. In 
2000 and 2001, all the storage tanks, the earth mound surrounding the tanks, and 
contaminated soil were removed. 

During previous site investigations at the NFF site, over 100 monitoring wells were installed 
to evaluate the impact of the petroleum release. Analytical results from previous site 
investigations indicated that the following parameters were historically detected in 
groundwater at concentrations above the FDEP GCTLs: benzene, ethylbenzene, toluene, 
xylene, naphthalene, 1-methylnaphthalene, and 2-methylnaphthelene. Table 1-1 presents the 
maximum contaminant concentrations encountered during investigation of the site.  

The extent of subsurface petroleum contamination extends vertically through the surficial 
aquifer from water table depths of approximately 5 feet bls to the top of a confining layer at 
depths ranging from 100 to 110 feet bls. The lateral extent of the plume of contaminants 
exceeding GCTLs prior to the operation of the AS/BS/SVE system was approximately 
862,000 square feet, but this area has substantially reduced during the treatment period July 
2005 to May 2007.  

TABLE 1-1  
Summary of Detected Maximum Concentrations of Chemicals of Concern 

Chemical of Concern  Maximum Concentration 
Detected (ug/L) 

 

 

 

 

Benzene  10,600 
Toluene  6,470 
Ethylbenzene  1,180 
Xylenes  7,130 
Naphthalene  165 
1-Methylnaphthalene  61 
2-Methylnaphthalene  83 
Total Recoverable Petroleum Hydrocarbons 
(TRPH)  

8,680 

  

Also included in the NFF treatment area is the former Truck Stand Site (Facility 372), which 
is located approximately 300 feet southeast of the NFF facility, as shown on Figure 1-2. This 
site was investigated separately, and the treatment of the relatively small groundwater 
plume (approximately 8,000 square feet) was required. Because of the close proximity of the 
Truck Stand Site to the NFF, it was included under the scope of remedial activities for the 
NFF site. This small groundwater plume of petroleum contamination appears to have been 
remediated during the period July 2005 to May 2007. 
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1.3 Remediation System/Technology Description  
The combined AS/BS/SVE systems have been implemented to remediate varying degrees 
of contamination based on benzene concentrations in groundwater. The AS system was 
installed in areas with benzene concentrations greater than 1,000 micrograms per liter 
(µg/L). The BS system was installed in areas with benzene concentrations ranging from 
100 μg/L to 1,000 μg/L.  

The SVE system was installed within the footprint of the AS system in order to capture 
vapor released by the physical displacement of petroleum contamination within the 
subsurface as a result of the AS system. The RAPA indicates that the remediation of the 
groundwater plume with benzene concentration below 100 μg/L will be achieved by 
natural attenuation processes. The success of these processes to reduce benzene 
concentration will be evaluated as part of the monitored natural attenuation (MNA) 
monitoring and evaluation for the site. 

The AS/BS treatment areas have been roughly divided into shallow and deep zones. The 
shallow zone wells were installed to a depth of about 50 feet bls, and the deep wells were 
installed to a depth of 80 to 110 feet bls.  

Installations of AS and BS wells, and associated piping and treatment system components 
were completed between June 2004 and May 2005. Full-scale O&M at the site was begun in 
mid-July 2005.  

1.3.1 Air Sparging System 
Air sparging is a physical treatment method of expediting the physical transfer of volatile 
organic compounds (VOCs) from the soil and groundwater to gaseous medium. 
Compressed atmospheric air is injected into AS wells, which are screened within the 
groundwater contaminant plume. As the injected air propagates through the subsurface 
formation, physical stripping of the contaminants from the soil and groundwater into vapor 
is facilitated. The resulting upward flow of vapor through groundwater and soil to the 
vadose zone is captured by the SVE system for further treatment, or if the vapor 
concentrations are below regulatory emission standards, they are released to the 
atmosphere through the unsaturated surface soil zone without further treatment. 

The NFF AS system consists of 82 (48 shallow and 34 deep) AS vertical wells that were 
installed in areas with benzene concentrations greater than 1,000 μg/L. The shallow AS 
wells were installed to approximately 50 feet bls with a 2-foot screen section, and the deep 
AS wells from 80 to 110 feet bls, also with a 2-foot screen section. The AS system is designed 
for each AS well to operate at an airflow rate of 10 standard cubic feet per minute (scfm) 
with a system outlet pressure of a minimum of 70 pounds per square inch gauge (psig). The 
locations of the shallow and deep AS wells are shown on Figures 1-3 and 1-4, respectively.  

The AS system is operated in a pulsed mode, where half of the AS wells are injected with 
compressed air for a 1-week period while compressed air supply to the other half is shut 
down. Therefore, half of the AS well field is being sparged at any given time.  
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1.3.2 Biosparging System 
The BS treatment system promotes the optimum environment for microbial activity and 
growth by injecting controlled volumes of air at controlled pressures, into the groundwater 
near the deepest point of contamination via sparge wells. 

The NFF biosparging system consists of 125 (22 shallow and 103 deep) vertical biosparging 
wells that were installed in areas with benzene concentrations between 100 μg/L and 
1,000 μg/L. The BS wells have a 2-foot screen section. The shallow BS wells were installed to 
approximately 50 feet bls and the deep BS wells from 80 to 110 feet bls. The biosparging 
system is designed for each well to operate at a flow rate of 10 scfm and a minimum air 
compressor outlet pressure of 70 psig. The locations of the shallow and deep BS wells are 
shown on Figure 1-3 and Figure 1-4, respectively.  

The BS system is also operated in a pulsed mode, with each quarter of the BS wells being 
sparged in successive 12-hour periods, and shut down for the following 36 hours. Therefore, 
each quarter of the BS well field is sparged for 12 hours and then shut down the following 
36 hours in order to allow the supplied oxygen to be consumed by subsurface 
microorganisms and to facilitate bioremediation of the petroleum compounds. 

Compressed air for the AS and BS systems at the NFF site is provided by a single air 
compressor located at the treatment system building. The discussion of the operational 
parameters for both the AS and BS systems has been combined in this report since the 
systems are operated by a single air compressor and control system. 

1.3.3 Soil Vapor Extraction System  
SVE is performed by applying a negative pressure, or vacuum, to vapor extraction wells 
(VEWs) or horizontal collection lines screened within the soil vadose zone.   

Thirteen SVE collection lines were initially proposed to be installed per the RAPA design (as 
shown on Figure 1-5), but three SVE lines located on the eastern part of the site could not be 
installed because they were submerged even during the dry months due to a high water 
table in this low-lying area. Therefore, the SVE system at the NFF site consisted of 10 
horizontal SVE collection lines (VEW-01 through VEW-10) installed at an approximate 
depth of 3 feet bls.  

The SVE system is designed for a flow rate of 45 scfm in each line. The SVE system 
equipment includes a positive displacement blower, a moisture separation tank, and two 
10,000-pound capacity granular activated carbon (GAC) units installed in series, to treat the 
extracted vapors prior to discharging it to the atmosphere. Due to heavy entrainment of 
groundwater resulting from a high water table at the site, the SVE system was shut down 
per FDEP approval on November 9, 2005. The recommendation to shut down the SVE 
system was supported by calculations of influent concentrations to the GAC filter, which 
indicated that the total emissions discharged on a daily basis from the SVE system were 
below the FDEP standard (for emissions treatment) of hazardous air pollutants of 
13.7 pounds per day (lb/day). 
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1.3.4 Nutrient Addition System 
The RAPA specified the inclusion of a nutrient amendment system to introduce nitrous 
oxide and triethylphosphate (TEP) as sources of nitrogen and phosphorus to further aid 
microorganism growth and biodegradation of the petroleum contamination. During 
construction of the treatment system, a spray aerator was included to atomize liquid TEP 
and introduce it into the compressed air stream along with nitrous oxide. After preliminary 
testing to ensure its workability, the amendments were not introduced due to the possibility 
of adverse effects on the geochemistry observed at other sites at NAS Cecil Field, as well as 
other Navy installations. The naturally occurring levels of nitrogen and phosphorus at the 
site do not appear to be deficient for biodegradation. 
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2.0 System Performance Monitoring 

Routine O&M checks of the system were performed weekly. During an O&M check, a 
preventive maintenance checklist (based upon manufacturer’s recommendations) was 
completed, and any required maintenance activity was performed. The meters and gauges 
in the equipment area were read and recorded during the O&M check on a weekly basis 
during the first month, monthly during the first quarter, and quarterly thereafter as 
prescribed in the RAPA. Additionally, a weekly site visit was conducted to troubleshoot and 
maintain the treatment system equipment. The meters and gauges in the AS/BS manifolds 
were recorded during O&M checks on a monthly basis.  

2.1 Operational Efficiencies 
AS/BS system operational efficiencies are listed in Table 2-1. 

TABLE 2-1 
AS/BS OPERATIONAL EFFICIENCIES 

Fourth Quarter 2006 Operational Period Overall 
Hours of Possible Operation 2,208 13,261 
Hours of Actual Operation 2,033 9,612 
Percent Hours of Operation 92.1% 72.5% 

First Quarter 2007 Operational Period Overall 
Hours of Possible Operation 2,160 15,421 
Hours of Actual Operation 2,119 11,731 
Percent Hours of Operation 98.1% 76.1% 

Second Quarter 2007 Operational Period Overall 
Hours of Possible Operation 1,455 16,875 
Hours of Actual Operation 818 12,549 
Percent Hours of Operation 56.2% 74.3% 
   

2.2 Summary of Maintenance and System Downtime 
During the October 2006 to May 2007 period, the air sparging system ran a total of 207 days 
out of a possible 242 days, resulting in 853 hours of downtime. A majority of the downtime 
(676 hours) was associated with a groundwater sampling event and maintenance activities 
(i.e. monitoring well retrofitting). The air/biosparging system downtime per quarter is 
detailed as follows: 

• 4th Quarter 2006 
− Down for a total of 175 hours due to a power loss in one phase.   

• 1st Quarter 2007  
− Manual system shut down for 2 hours for preventive maintenance service. 

− Manual system shut down for 39 hours to perform monitoring well retrofit. 

• 2nd Quarter 2007  
− Manual system shut down for 48 hours to perform monitoring well retrofit for 

preventive maintenance service. 



 

ATL\WP\NAVYRAC4\CECIL FIELD\NFF_O&M_OCT06-MAY07.DOC 2-2 

− Manual shut down for 589 hours for groundwater sampling events and periodic 
maintenance activities. 

2.3 Pressure/Flow Rate Monitoring 
During the October 2006 to May 2007 O&M period, air supply pressure, air compressor 
temperature, and receiver tank pressure were measured on a weekly basis from the 
air/biosparging system. AS/BS system data are summarized in Table 2-2. Average flows of 
10 scfm were observed for both the AS and BS wells during this period. 

TABLE 2-2 
AS/BS System Measurements, October 2006 - May 2007 

Date 

Air Compressor 
Supply Pressure 

(psig) 

Air Compressor 
Temperature 

(oF) 

Receiver Tank 
Supply Pressure 

(psig) 

4th Quarter 2006 
10/06/06 55 180 55 
10/13/06 72 175 72 
10/23/06 67 170 67 
11/03/06 70 180 70 
11/20/06 74 175 74 
12/08/06 73 180 73 
12/09/06 62 173 62 
12/28/06 57 169 57 

1st Quarter 2007 
01/19/07 99 177 99 
01/26/07 110 176 110 
02/16/07 101 172 100 
02/23/07 103 175 100 
03/02/07 92 175 92 
03/16/07 95 174 95 
03/22/07 98 171 98 
03/29/07 74 173 74 

2nd Quarter 2007 
04/12/07 96 185 95 
04/20/07 95 175 95 
04/27/07 98 177 98 
05/04/07 97 182 97 
05/07/07 98 180 98 
05/30/07 96 179 95 

    

2.4 Water Level Measurements 
Depth to groundwater measurements were recorded from 35 monitoring wells during 
groundwater sampling event in May 2007. Figure 2-1 shows the locations and well 
identification numbers for these wells in relation to the footprints of the historical shallow 
and deep contaminant plumes. The results of the groundwater level measurements are 
provided in Table 2-3.  No free-product or light non-aqueous phase liquid (LNAPL) was 
detected in monitoring wells during the October 2006 to May 2007 O&M period. 

No potentiometric maps were developed due to the small number of monitoring wells 
(relative to the large footprint of the treatment area) sampled each quarter. Historical 
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potentiometric maps presented in the RAPA indicated a generally southeastern 
groundwater flow direction. 

TABLE 2-3 
Groundwater Level Measurements, May 2007 

Well 
Identification 

Water 
Bearing 

Zone 

Screening 
Interval         

(feet bgs) Date 

Top of 
Casing 

Elevation  
(feet)  

Depth to 
Water 

(feet TOC) 

Water Level 
Elevation 

(feet)  

372-13R WT 1.50 - 11.50' 5/22/2007 81.25 11.51 69.74 
76-39D LI 55.00 - 60.00' 5/24/2007 77.82 11.45 66.37 
76-43S UI 35.00 - 40.00' 5/30/2007 77.68 10.28 67.40 
76-44I LI 65.00 - 70.00' 5/30/2007 77.70 10.35 67.35 
76-49S UI 45.00 - 50.00' 5/29/2007 78.14 11.54 66.60 
76-50I LI 75.00 - 80.00' 5/29/2007 78.17 11.39 66.78 
76-51D D 100.00 - 110.00' 5/29/2007 78.09 15.66 62.43 
76-56I LI 70.00 - 75.00' 5/25/2007 80.91 14.26 66.65 
76-57S UI 30.00 - 35.00' 5/23/2007 77.74 11.10 66.64 
76-60S UI 35.00 - 40.00' 5/22/2007 80.93 14.27 66.66 
76-61I LI 65.00 - 70.00' 5/22/2007 81.12 14.61 66.51 
76-62D D 100.00 - 110.00' 5/22/2007 80.98 15.50 65.48 
76-65D D 100.00 - 110.00' 5/30/2007 79.98 17.40 62.58 
76-69S UI 30.00 - 35.00' 5/23/2007 78.21 11.63 66.58 
76-70I LI 65.00 - 70.00' 5/23/2007 78.21 11.54 66.67 
76-85I LI 55.00 - 60.00' 5/24/2007 81.50 14.42 67.08 
76-91S UI 25.00 - 30.00' 5/24/2007 83.21 16.40 66.81 
76-92S UI 25.00 - 30.00' 5/24/2007 81.98 15.20 66.78 
76-93S UI 25.00 - 30.00' 5/15/2007 81.59 11.53 70.06 
76-94S WT 5.00 - 15.00' 5/15/2007 81.59 14.88 66.71 
76-95S WT- Bkg 5.00 - 15.00' 5/25/2007 80.88 12.70 68.18 
76-98D D 105.00 - 110.00' 5/25/2007 81.39 15.45 65.94 
76-99D D 95.00 - 100.00' 5/22/2007 81.69 22.91 58.78 
76-100D D 110.00 - 115.00' 5/29/2007 80.15 13.15 67.00 
76-103D D 144.00 - 149.00' 5/30/2007 78.39 11.61 66.78 
76-104D D 110.00 - 115.00' 5/29/2007 79.08 12.43 66.65 
76-105I UI 45.00 - 50.00' 5/30/2007 78.15 11.37 66.78 
76-106S UI 25.00 - 30.00' 5/15/2007 81.85 14.36 67.49 
76-110D D 105.00 - 110.00' 5/30/2007 82.51 16.35 66.16 
76-111I LI 65.00 - 70.00' 5/22/2007 82.23 15.61 66.62 
76-112I LI 50.00 - 55.00' 5/15/2007 81.56 14.12 67.44 
76-113S UI 35.00 - 40.00' 5/24/2007 81.22 14.47 66.75 
76-114S UI 35.00 - 40.00' 5/25/2007 81.25 13.41 67.84 
76-116D D 110.00 - 115.00' 5/29/2007 82.83 16.05 66.78 

       
Elevation is referenced to National Geodetic Vertical Datum 1929 (NGVD 1929)  
bgs - below ground surface     
TOC - below top of casing      
NM = not measured      
       





 

2.5 Waste Storage, Characterization, and Disposal 
The remediation waste generated during the O&M activities included: 1) one drum of oily 
condensate collected from the air dryer associated with the air compressor, and 2) four 
drums of purge water resulting from the groundwater sampling. The air dryer condenses 
and collects atmospheric moisture, and the oily residue is from the oil filter associated with 
the air compressor. The wastewater generated at this site is typically non-hazardous with 
traces of petroleum products. The existing waste profile for the site will be used to dispose 
of the wastes. The Navy Public Works Department at NAS Cecil Field collects the drums for 
final disposal. 
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3.0 Summary of Sampling and Laboratory 
Analytical Results 

3.1 Groundwater Monitoring 
The analytical results from the previous sampling events at the site indicate that the AS/BS 
system appears to be successful in reducing contaminant concentrations in groundwater in 
several portions of the treatment area as indicated in the Annual O&M Status Report for the 
period July 2005 to June 2006 (AGVIQ-CH2M HILL JVII, 2007). To further verify and 
redefine the configuration of the contaminated groundwater plume at the NFF Site, the 
number of monitoring wells sampled during the May 2007 sampling event was expanded 
from 16 to 35. This sampling was conducted in accordance with the Sampling and Analysis 
Plan Addendum, North Fuel Farm Area Groundwater Remediation Project, Former Naval Air 
Station Cecil Field, Jacksonville, Florida (CH2M HILL, 2007) (hereafter referred to as the SAP).  

The following groundwater monitoring wells screened within the various water-bearing 
zones were sampled during the May 2007 sampling event:  

• Water Table Zone 
− CEF-372-13R (Truck Stand area) 
− CEF-76-94S  
− CEF-76-95S  

 
• Upper Intermediate Zone 

− CEF-76-43S 
− CEF-76-49S 
− CEF-76-57S 
− CEF-76-60S 
− CEF-76-69S 
− CEF-76-91S 

− CEF-76-92S 
− CEF-76-93S 
− CEF-76-105I  
− CEF-76-106S 
− CEF-76-113S 
− CEF-76-114S 

 
• Lower Intermediate Zone 

− CEF-76-39D 
− CEF-76-44I 
− CEF-76-50I 
− CEF-76-56I 
− CEF-76-61I 

− CEF-76-70I  
− CEF-76-85I 
− CEF-76-111I 
− CEF-76-112I  
 

 
• Deep Zone 

− CEF-76-51D 
− CEF-76-62D 
− CEF-76-65D 
− CEF-76-98D 
− CEF-76-99D 

− CEF-76-100D 
− CEF-76-103D 
− CEF-76-104D 
− CEF-76-110D 
− CEF-76-116D 
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The groundwater samples were analyzed for the following parameters: VOCs by U.S. 
Environmental Protection Agency (EPA) Method 8260B, semivolatile organics (SVOCs) by 
EPA Method 8270C, and total recoverable petroleum hydrocarbon (TRPH) by the Florida 
Petroleum Residual Organic (FL PRO) method. The May 2007 analytical results are 
summarized in Table 3-1. The groundwater in each monitoring well was field-tested for pH, 
conductivity, turbidity, dissolved oxygen (DO), oxidation reduction potential (ORP), and 
temperature prior to sample collection for offsite analyses. The results of the field tests are 
summarized in Table 3-2. The analytical laboratory and data validation reports for the 
groundwater sampling event are provided in Appendix B. For comparison purposes, the 
historical analytical results for monitoring wells at the site are also provided on Table 3-1.   

3.2 Groundwater Analytical Results  
The following parameters were detected at a concentration above the GCTLs during the 
May 2007 sampling event: 

• Benzene in wells, CEF-76-49S, CEF-76-50I, CEF-76-51D, CEF-76-56I, CEF-76-57I, 
CEF-76-61I, CEF-76-70I, CEF-76-85I, CEF-76-93S, CEF-76-98D, CEF-76-110D, 
CEF-76-113S, and CEF-76-116D 

• Ethylbenzene in wells CEF-76-93S and CEF-76-113S 

• Toluene in well CEF-76-93S 

• Total xylenes in wells CEF-76-70I, CEF-76-93S, CEF-76-110D, and CEF-76-113S 

• Isopropylbenzene in wells CEF-76-61I, CEF-76-70I, CEF-76-70I, CEF-76-85I, CEF-76-93S, 
and CEF-76-113S  

• Naphthalene in wells CEF-76-70I and CEF-76-113S 

• TRPH in wells CEF-76-93S and CEF-76-113S 

The following parameters also exceeded the FDEP Natural Attenuation Default 
Concentrations (NADCs):  

• Benzene in wells CEF-76-49S, CEF-76-50I, CEF-76-70I, CEF-76-93S, CEF-76-98D, 
CEF-76-110D, and CEF-76-113S, and CEF-76-116D 

• Ethylbenzene in well CEF-76-113S 

• Total xylenes in CEF-76-70I, CEF-76-93S, and CEF-76-113S 

• Isopropylbenzene in wells CEF-76-61I, CEF-76-70I, CEF-76-85I, CEF-76-93S, and 
CEF-76-113S 

3.3 Remediation System Effectiveness Evaluation  
To evaluate the effectiveness of the remediation systems on reducing contaminant 
concentrations, the May 2007 groundwater analytical results were compared to historical 
analytical results.   
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TABLE 3-1
May 2007 and Historical Groundwater Analytical Results

1 30 40 20 6300 700 70 3 3 28 28 50 280 20 210 2100 0.2 0.2 0.5 4.8 NA 280 280 0.8 4200 560 NA 5 14 210 210 100 5000
10 300 400 200 63000 7000 700 30 30 280 280 500 2800 200 2100 21000 2 2 5 48 NA 2800 2800 8 42000 5600 NA 50 140 2100 2100 1000 50000
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372-13R 01-372-13R-Q1-05 1/24/2005 ND 18.3 ND 7.18 ND 1.19 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND 1.31 J ND ND 8.22 ND ND 2.54 J ND 122 J ND ND ND 8480 JB
1-372-13R-Q4-05 11/18/2005 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 1.92 J ND ND ND ND ND ND ND ND 436 JB

1-372-13R-Q1-06 2/13/2006 ND ND ND ND 3.57 JB ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.86 JB ND ND ND ND 491 JB

1-372-13R-Q2-06 5/15/2006 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 901

137213RQ306 8/15/2006 ND ND ND ND 2.28 JB ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 190 JB

60NFF13RWQ107 5/22/2007 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
76-39D 60NFF39DWQ107 5/24/2007 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
76-43S 60NFF43SWQ107 5/30/2007 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
76-49S 1-76-49S-Q4-05 11/17/2005 2.2 ND ND ND 10.2 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 5.6 ND ND ND ND ND ND ND ND ND ND ND NA

1-76-49S-Q1-06 2/16/2006 1.61 ND ND 8.23 8.2 JB ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 7.12 ND ND ND ND ND ND ND ND ND ND ND NA

1-76-49S-Q2-06 5/16/2006 ND ND ND 3.71 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 3.42 J ND ND ND ND ND ND ND ND ND ND ND NA

17649SQ306 8/17/2006 ND ND ND 8.17 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NA

60NFF49SWQ107 5/29/2007 19 0.19 J ND 2.9 1.5 JB ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.5 J ND ND ND ND ND ND ND ND 170 J
76-44I 60NFF44IWQ107 5/30/2007 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
76-50I 01-76-50I-Q1-05 1/25/2005 318 ND ND 1910 ND ND ND ND ND ND ND ND ND 4.48 J ND ND ND ND ND ND 473 ND ND ND ND ND 10.8 J ND 141 J ND ND ND 3310 JB

1-76-50I-Q4-05 11/21/2005 3360 J ND ND 2400 905 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 202 J ND ND ND ND ND ND ND 54 J ND ND ND 3080 JB

1-76-50I-Q1-06 2/14/2006 5020 71.2 J ND 586 528 JB ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 121 J ND ND ND ND ND ND 277 JB 21.2 J ND ND ND 1840 JB

1-76-50I-Q2-06 5/15/2006 7200 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 12.9 J ND ND ND 1050

17650IQ206 8/15/2006 2230 J 15.8 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 2.96 J ND ND ND 183 JB

60NFF50IWQ107 5/29/2007 20 0.28 J ND 4.8 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.84 J ND ND 0.31 J ND ND ND ND 0.18 JB ND ND ND 190 J
76-51D 60NFF51DWQ107 5/29/2007 6.3 ND ND 1.6 32 JB ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 8.4 JB ND ND ND ND ND ND ND 220 J
76-56I 60NFF56IWQ107 5/25/2007 3.8 0.14 J ND 10 42 ND ND ND ND 0.047 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 280 J
76-57S 1-76-57S-Q4-05 11/17/2005 33.6 11.7 ND ND 10.6 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 45.7 ND ND 3.46 J ND ND 9.66 ND ND ND ND ND NA

1-76-57S-Q1-06 2/15/2006 81.8 6.2 ND ND 5.15 JB ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 19 ND ND 2.81 J ND 1.16 J 4.23 J ND ND ND ND ND NA

1-76-57S-Q2-06 5/17/2006 23.7 2.01 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 7.61 ND ND ND ND 2.59 J 3.86 J ND ND ND ND ND NA

17657SQ306 8/17/2006 7.02 1.72 J ND 3.21 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 4.23 J ND ND ND ND ND ND ND ND ND ND ND NA

60NFF57SWQ107 5/23/2007 1.8 0.31 J ND 1.5 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 4.2 ND ND 0.28 J ND ND 0.54 J ND 0.16 JB ND ND ND 240 J
76-60S 60NFF60SWQ107 5/22/2007 ND ND ND ND 20 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
76-61I 1-76-61I-Q4-05 11/17/2005 ND 36.9 J ND 73.8 38.1 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 53.7 J ND ND 9.41 J 3 J ND 42.4 J ND ND ND ND ND NA

1-76-61I-Q1-06 2/15/2006 1.36 22.8 ND 24.2 ND 12.7 ND ND ND ND ND ND ND ND ND ND ND ND ND ND 85.4 ND ND 21.9 2.07 J ND 80.8 ND ND ND ND ND NA

1-76-61I-Q2-06 5/17/2006 1.58 10.9 ND 18 10 J 7.53 ND ND ND 24.2 J ND ND ND ND ND ND ND ND ND ND 41.6 ND ND 18.9 ND ND 31.3 ND 76.5 J ND ND ND NA

17661IQ306 8/16/2006 ND 3.06 J ND 5.2 ND ND ND ND ND 11 J ND ND ND ND ND ND ND ND ND ND 22.7 ND ND 10.9 J ND ND 16 3.02 JB 45.2 J ND ND ND NA

60NFF61IWQ107 5/22/2007 9.2 1.2 ND 4.8 73 J ND ND ND ND 1.4 2.2 ND ND ND ND ND ND ND ND ND 11 ND ND 3.3 21 ND 6.7 ND 10 ND ND ND 1100
76-62D 60NFF62DWQ107 5/22/2007 0.25 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
76-65D 60NFF65DWQ107 5/30/2007 0.74 J ND ND 0.38 JB 47 JB ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 3.1 J ND ND ND ND ND ND ND 410 J
76-69S 60NFF69SWQ107 5/23/2007 0.42 J 0.16 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.24 J ND ND 0.38 J ND ND ND ND 0.09 JB ND ND ND ND
76-70I 01-76-70I-Q1-05 1/25/2005 834 50.3 11.1 J 3680 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 885 ND ND 63.7 ND ND 199 ND 40.7 J ND ND ND 9210 JB

1-76-70I-Q4-05 11/21/2005 300 ND ND 2340 804 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 422 ND ND 57.5 JB 35 JB ND 92.1 J ND 104 J ND ND ND 496 B

1-76-70I-Q1-06 2/14/2006 206 ND ND 2630 897 JB ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 607 ND ND 39.9 J ND ND 132 ND 34.2 ND ND ND 3780 JB

1-76-70I-Q2-06 5/11/2006 231 ND ND 2810 1290 JB ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 799 ND ND 72.6 J ND ND 198 ND 65.3 J ND ND ND 5170
17670IQ306 8/15/2006 70.8 ND ND 1320 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 172 ND ND 70.1 ND ND 52.3 10.4 JB 77.4 J ND ND ND 1640 JB

60NFF70IWQ107 5/23/2007 1300 6.6 J ND 280 ND ND ND ND ND 0.12 J ND ND ND ND ND ND ND ND ND ND 13 J ND ND 52 ND ND ND ND 24 JB ND ND ND 1700 J
76-85I 60NFF85IWQ107 5/24/2007 7.5 1.9 J 1.4 JB 510 ND ND ND 0.69 J ND ND ND ND ND ND ND ND ND ND ND ND 120 ND ND 11 ND ND ND ND 0.076 JB ND ND 3.7 1300
76-91S 60NFF91SWQ107 5/24/2007 ND ND ND 0.71 J 29 JB ND ND ND ND 0.12 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.59 JB ND ND ND 370 J
76-92S 60NFF92SWQ107 5/24/2007 0.17 J ND ND ND 36 JB ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.34 J ND ND ND ND ND ND ND ND ND

76-93S 01-76-93S-Q1-05 1/24/2005 1890 1300 7800 5610 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 1340 ND ND 72.8 J ND ND 648 ND 3.73 J ND ND 52.2 J 12100 JB
1-76-93S-Q4-05 11/18/2005 27.2 83.5 235 443 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 120 ND ND 9.22 J ND ND 86.4 7.85 JB 30.8 J ND ND 5.01 J 1620 JB

1-76-93S-Q1-06 2/13/2006 11.8 75.4 193 502 139 JB ND ND ND ND 8.96 J 6.46 J ND 26.3 J ND 7.28 J ND ND ND ND ND 109 ND ND 4.5 J ND ND 47.1 ND 26.6 J ND ND ND 112 JB

1-76-93S-Q2-06 5/10/2006 37.9 259 607 1640 565 JB ND ND ND ND 18 ND ND ND ND ND ND ND ND ND ND 373 ND ND 27.7 J ND ND 164 ND 66.9 J ND ND ND 7790 J
17693SQ306 8/14/2006 23.1 318 515 2090 ND ND ND ND ND 31.9 ND ND ND ND ND ND ND ND ND ND 439 ND ND 27.6 ND ND 251 14 JB 93.9 J ND ND ND 4520 JB

60NFF93SWQ107 5/15/2007 26 140 320 JB 860 30 JB 0.39 J ND ND ND 6.1 6.8 ND ND 0.11 J ND ND ND ND ND ND 230 ND 0.072 J 23 ND ND 130 2.3 JB 9.2 JB ND ND ND 5300

76-94S 01-76-94S-Q1-05 1/25/2005 3040 1310 3800 4850 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 1340 ND ND 86.5 J ND ND 594 ND 193 J ND ND ND 15500 JB
1-76-94S-Q4-05 11/18/2005 ND ND ND ND 270 JB ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 3.1 ND ND ND 404 JB

1-76-94S-Q1-06 2/13/2006 0.993 J ND ND ND 36 JB ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 1.47 J ND ND 2.98 JB ND ND ND ND 200 JB

1-76-94S-Q2-06 5/10/2006 1.6 ND ND ND 23.3 JB ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 1.57 J ND ND ND 0.696 ND ND ND 304

17694SQ306 8/14/2006 ND ND ND ND 10.4 JB ND 1.24 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 97 JB

60NFF94SWQ107 5/15/2007 ND ND ND ND 17 JB ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.5 JB ND ND ND ND ND

GCTL1

NADC



TABLE 3-1
May 2007 and Historical Groundwater Analytical Results

1 30 40 20 6300 700 70 3 3 28 28 50 280 20 210 2100 0.2 0.2 0.5 4.8 NA 280 280 0.8 4200 560 NA 5 14 210 210 100 5000
10 300 400 200 63000 7000 700 30 30 280 280 500 2800 200 2100 21000 2 2 5 48 NA 2800 2800 8 42000 5600 NA 50 140 2100 2100 1000 50000
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GCTL1

NADC

76-95S 1-76-95S-Q4-05 11/16/2005 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NA

1-76-95S-Q1-06 2/14/2006 ND ND ND ND 2.86 JB ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NA

1-76-95S-Q2-06 5/16/2006 ND ND ND ND 6.39 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NA

17695SQ306 8/16/2006 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 2.54 JB ND ND ND ND NA

60NFF95SWQ107 5/25/2007 ND ND ND ND 6.7 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
76-98D 01-76-98D-Q1-05 1/25/2005 1090 J 8.33 J ND 62.3 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 27.9 J ND ND ND ND ND 11.6 J ND 20.3 ND ND ND 811 B

1-76-98D-Q4-05 11/21/2005 283 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 5.06 ND ND ND 9340 B
1-76-98D-Q1-06 2/14/2006 1.54 ND ND ND 5.28 JB ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 2.41 JB 5.07 ND ND ND 82.8 JB

1-76-98D-Q2-06 5/11/2006 4.62 ND ND ND 1.04 JB ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 312 J

17698DQ306 8/15/2006 22.3 ND ND 6.82 15.7 JB 2.95 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND 2.36 J ND ND ND ND ND ND 1.05 JB 2.18 ND ND ND 137 JB

60NFF98DWQ107 5/25/2007 91 0.27 J ND 7.2 ND ND ND ND ND 0.02 J 0.037 J ND ND ND ND ND ND ND ND ND 1 J ND ND 0.32 J ND ND ND ND 1.5 ND ND ND 330 J
76-99D 1-76-99D-Q4-05 11/16/2005 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NA

1-76-99D-Q1-06 2/15/2006 ND ND ND ND 3.18 JB ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NA

1-76-99D-Q2-06 5/17/2006 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NA

17699DQ306 8/16/2006 ND ND ND ND 1.59 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 2.62 JB ND ND ND ND NA

60NFF99DWQ107 5/22/2007 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
76-100D 1-76-100D-Q4-05 11/17/2005 23.2 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NA

1-76-100D-Q1-06 2/16/2006 5 ND ND ND 2.9 JB ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NA

1-76-100D-Q2-06 5/16/2006 1.27 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NA

176100DQ306 8/17/2006 1.07 ND ND ND ND ND ND ND 2.06 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NA
60NFF100DWQ107 5/29/2007 0.12 J ND ND ND ND ND ND ND ND ND 0.019 JB ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.047 JB ND ND ND ND

76-103D 60NFF103DWQ107 5/30/2007 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
76-104D 1-76-104D-Q4-05 11/16/2005 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NA

1-76-104D-Q1-06 2/15/2006 ND ND ND ND 2.71 JB ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NA

1-76-104D-Q2-06 5/15/2006 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NA

176104DQ306 8/17/2006 0.838 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.948 J ND ND ND ND NA

60NFF104DWQ107 5/29/2007 0.5 J ND ND ND 2.6 JB ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
76-105I 60NFF105IWQ107 5/30/2007 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
76-106S 60NFF106SWQ107 5/15/2007 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
76-110D 01-76-110D-Q1-05 1/25/2005 1150 ND ND 88.8 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 499 JB

1-76-110D-Q4-05 11/21/2005 597 ND ND 38.2 J ND 42.6 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 19.2 JB ND ND ND ND 2.57 J ND ND ND 2700 B

1-76-110D-Q1-06 2/14/2006 434 ND ND 42.3 J 26.9 JB ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 28.6 JB 2.55 J ND ND ND 309 JB

1-76-110D-Q2-06 5/11/2006 559 ND ND ND 169 JB 125 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 3.31 ND ND ND 370

176110DQ306 8/14/2006 497 ND ND 17.1 J 59.4 JB 15.4 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 9.25 JB 3.33 ND ND ND 430 JB

60NFF110DWQ107 5/30/2007 110 0.99 J ND 21 JB 51 JB ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.32 J ND ND 0.51 J 3.4 J ND ND ND 1.6 ND ND ND 350 J
76-111I 60NFF111IWQ107 5/22/2007 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
76-112I 60NFF112IWQ107 5/15/2007 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

76-113S 01-76-113S-Q1-05 1/25/2005 7730 1130 85.3 J 4740 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 1350 ND ND 87.7 J ND ND 515 ND 87.3 J ND ND 62.6 J 12700 JB
1-76-113S-Q4-05 11/18/2005 7940 878 J ND 4010 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 400 J ND ND ND 293 J ND ND ND 6090 JB
1-76-113S-Q1-06 2/13/2006 9680 953 J ND 1790 569 JB ND ND ND ND 38.6 J 26.2 J ND ND ND ND ND ND ND ND ND 469 J ND ND ND ND ND ND 315 JB 150 J ND ND ND 3510 JB

1-76-113S-Q2-06 5/10/2006 13100 1060 ND 1880 545 JB ND ND ND ND 23.1 J ND ND ND ND ND ND ND ND ND ND 684 J ND ND ND ND ND ND ND 103 J ND ND ND 7290
176113SQ306 8/14/2006 10500 1300 ND 2500 ND ND ND ND ND 27.1 J ND ND ND ND ND ND ND ND ND ND 518 ND ND ND ND ND ND 195 JB 157 J ND ND ND 4060 JB

60NFF113SWQ107 5/24/2007 9900 1100 ND 1900 ND ND ND ND ND 4 5.8 ND ND ND ND ND ND ND ND ND 58 J ND ND 91 J ND ND ND ND 50 JB ND ND ND 5400
76-114S 60NFF114SWQ107 5/25/2007 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
76-116D 1-76-11Xc-Q4-05 11/17/2005 176 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NA

1-76-11Xc-Q1-06 2/15/2006 324 ND ND ND 13.8 JB ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NA

1-76-11Xc-Q2-06 5/15/2006 517 ND ND ND 18.6 JB ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND NA

17611XCQ306 8/17/2006 256 ND ND ND 128 J 16.7 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 1.75 J ND ND ND ND ND ND ND NA
60NFF11XcWQ107 5/29/2007 45 0.17 J ND 1.8 370 JB 150 ND ND ND 0.029 JB 0.049JB ND ND 0.036JB ND 0.053JB 0.054JB 0.13JB 0.036JB 0.045JB 0.38 J 0.068JB 0.039 J 0.15 J 23 JB ND ND ND 0.061 JB 0.054JB 0.077JB ND 170 J

Notes: J - Result is estimated 
All concentrations reported in micrograms per liter (ug/L). JB- Estimate value.The analyte was detected in the associated method and/or calibration blank.
1 - Ch 62-777 FAC Groundwater Cleanup Target Levels ( GCTLs) reported in micrograms per liter (µg/L) Values Bolded are concentrations that exceed the Groundwater Target Cleanup Level ( GCTL)

NA - Not Available at time of rule adoption Values Bold and Shade are concentrations that exceed both GCTL and NADC
ND - Not detected



 

 

TABLE 3-2 
Field Parameter Measurements in Groundwater, May 2007   

Well 
Identification 

Sample 
Date pH Conductivity 

(mS/cm) 
Turbidity 

(NTU)  
Dissolved 
Oxygen 
(mg/L) 

Temperature 
(oC) 

ORP 
(mV) 

372-13R 5/22/2007 6.24 196 2.63 0.43 23.60 91.1 
76-39D 5/24/2007 2.14 5964 3.01 0.84 27.60 464.60 
76-43S 5/30/2007 5.04 96 840 0.46 21.10 112.1 
76-44I 5/30/2007 5.15 96 748 0.55 21.16 113.50 
76-49S 5/29/2007 2.81 1671 0.73 0.46 24.69 352.7 
76-50I 5/29/2007 3.27 2845 5.51 0.73 26.19 215.7 
76-51D 5/29/2007 2.38 8361 131 0.85 27.13 355.00 
76-56I 5/25/2007 2.62 4897 17.4 0.55 25.96 216.10 
76-57S 5/23/2007 2.94 2807 2.65 0.38 23.76 242.6 
76-60S 5/22/2007 2.75 2629 0.90 0.32 23.60 433.6 
76-61I 5/22/2007 2.72 4783 18.50 0.32 23.78 382.5 
76-62D 5/22/2007 6.15 226 19.7 0.37 23.71 41.60 
76-65D 5/30/2007 2.76 4208 4.23 1.00 24.61 414.50 
76-69S 5/23/2007 3.18 499 6.64 0.26 24.96 371.4 
76-70I 5/23/2007 3.87 2738 4.05 0.28 25.26 23.3 
76-85I 5/24/2007 4.92 113 7.25 0.69 24.50 -0.40 
76-91S 5/24/2007 2.17 4811 0.64 7.21 25.20 640.2 
76-92S 5/24/2007 6.01 251 10.20 0.41 23.63 4.4 
76-93S 5/15/2007 5.82 127 840 0.48 24.00 -141.3 
76-94S 5/15/2007 2.61 2674 0.51 5.13 25.10 593.4 
76-95S 5/25/2007 5.37 63 >1000 0.50 22.03 167 
76-98D 5/25/2007 3.86 7242 165 0.77 25.26 114.2 
76-99D 5/22/2007 6.30 2680 0.24 0.51 27.92 124.1 

76-100D 5/29/2007 6.25 1571 1.31 0.72 23.86 -71.6 
76-103D 5/30/2007 7.11 664 4.60 0.69 22.86 -62.5 
76-104D 5/29/2007 5.46 233 9.71 0.31 21.24 57.4 
76-105I 5/30/2007 4.87 34 >1000 0.39 22.42 128.00 
76-106S 5/15/2007 5.62 86 528 0.38 23.15 -133.9 
76-110D 5/30/2007 2.35 233 24.80 0.73 24.65 387.3 
76-111I 5/22/2007 5.05 42 11.2 0.19 23.00 27.30 
76-112I 5/15/2007 5.18 41 118 0.60 22.89 139.00 
76-113S 5/24/2007 3.27 1952 2.83 0.75 26.06 122.9 
76-114S 5/25/2007 4.99 66 19.2 0.21 21.41 71.60 
76-116D 5/29/2007 3.19 7555 8.90 0.35 22.54 103.5 

Note:  All measurements taken using direct reading instruments in the field.  
% = percent        
mS/cm = millisiemans per centimeter      
NTU = nephelometric turbidity units      
mg/L = milligrams per liter       
oC = degrees Celsius 
ORP = oxygen reducing potential      
mV = millivolts        
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The following monitoring wells are located within the area and the depth interval of the 
active remediation system and therefore within the influence of the remediation systems: 

• Water Table Zone 
− CEF-372-13R (Truck Stand area)  
− CEF-76-94S   

• Upper Intermediate Zone 
− CEF-76-91S 
− CEF-76-93S 
− CEF-76-113S 

• Lower Intermediate Zone 
− CEF-76-39D 
− CEF-76-50I 
− CEF-76-56I 
− CEF-76-70I  

• Deep Zone 
− CEF-76-51D 
− CEF-76-65D 
− CEF-76-98D 

− CEF-76-100D 
− CEF-76-103D 
− CEF-76-110D 

 − CEF-76-99D 

A discussion of the analytical result of the wells outside the influence of the remediation 
system is presented in Section 3.3. 

Benzene is the most widely detected parameter at concentrations above GCTLs. In addition, 
the detections of other parameters are generally within the footprint of the benzene 
detections. Therefore, benzene will be the primary parameter used to evaluate the 
remediation system effectiveness to reduce contaminant concentrations.   

The lateral extent of benzene exceedances of the GCTLs and NADCs in the shallow and 
deep water bearing zones, are presented in Figures 3-1 and 3-2. The historical extent of 
benzene exceedances above the GCTLs prior to commencement of the remediation systems 
at the site are also presented in these figures. A comparison of the estimated benzene plume 
from May 2007 to the pre-remediation benzene plume (from March 2004) indicates that the 
remediation activities have significantly reduced the volume, concentration, and lateral 
extent of contamination at the site. 

Figures 3-3 through 3-13 show trend charts of concentrations versus time for benzene, 
ethylbenzene, toluene, xylenes (total), isopropylbenzene, naphthalene, and TRPH in select 
wells which showed exceedances of a GCTL during the treatment period. In general, the 
May 2007 contaminant concentrations in wells within the influence of the remediation 
systems have shown a generally decreasing trend when compared to concentrations from 
the pre-treatment and historic sampling events.  

As shown on Figures 3-3 and 3-4, benzene concentrations have decreased in wells CEF-76-
50I, CEF-76-57S, CEF-76-93S, CEF-76-94S, CEF-76-98D, CEF-76-100D, CEF-76-110D, and 
CEF-116D; increased in CEF-76-49S and CEF-76-61I; and remained similar in CEF-76-70I and 

ATL\WP\NAVYRAC4\CECIL FIELD\NFF_O&M_OCT06-MAY07.DOC 3-6 



 

CEF-76-113S. Figure 3-5 indicates that ethylbenzene concentrations have decreased in wells 
CEF-76-93S and CEF-76-94S, and remained similar in CEF-76-113S. Figure 3-6 shows that 
toluene concentrations have decreased in wells CEF-76-93S, CEF-76-94S, and CEF-76-113S. 
Figure 3-7 shows that xylene concentrations have decreased in wells CEF-76-50I, CEF-76-70I, 
CEF-76-93S CEF-76-94S and CEF-76-110D, and remained similar in CEF-76-113S. Figures 3-8 
and 3-9 show that isopropylbenzene concentrations have decreased in wells CEF-76-50I, 
CEF-372-13R, CEF-76-50I, CEF-76-57S, CEF-76-61S, CEF-76-93S, CEF-76-94S, CEF-76-110D; 
and remained similar in CEF-76-70I and CEF-76-113S. Figures 3-10 and 3-11 show that 
naphthalene concentrations have decreased in wells CEF-372-13R, CEF-76-50I, CEF-76-94S, 
and CEF-76-98D; increased in CEF-76-61I and CEF-76-93S; and remained similar in CEF-76-
70I and CEF-76-113S. Figures 3-12 and 3-13 show that TRPH concentrations have decreased 
in wells CEF-372-13R, CEF-76-70I, CEF-76-93S, CEF-76-94S, CEF-76-98D, and CEF-76-113S. 

Based on the analytical results presented in Figures 3-3 to 3-13 and Table 3-2, the 
remediation system appears to have been effective at reducing parameter concentrations in 
wells CEF-76-50I, CEF-76-93S, CEF-76-94S, CEF-76-98D, CEF-76-100D, and CEF-76-110D. 
The remediation system does not appear to have had a significant contaminant-reducing 
effect yet in wells CEF-76-70I and CEF-76-113S. This could be due to a heavier contaminant 
mass present in this area, which is immediately downgradient of the historical leak and spill 
from the fuel storage tanks. 
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Figure 3-3
Benzene Concentrations in Shallow Wells
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Figure 3-4
Benzene Concentrations in Deep Wells
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Figure 3-5
Ethylbenzene Concentrations
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Figure 3-6
Toluene Concentrations
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Figure 3-7
Xylenes (Total) Concentrations
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Figure 3-8
Isopropylbenezene Concentrations in Shallow Wells
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Figure 3-9
Isopropylbenezene Concentrations in Deep Wells
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Figure 3-10
Naphthalene Concentrations in Shallow Wells
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Figure 3-11
Naphthalene Concentrations in Deep Wells
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Figure 3-12
TRPH Concentrations in Shallow Wells
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Figure 3-13
TRPH Concentrations in Deep Wells
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4.0 Conclusions and Recommendations 

The AS/BS system operated continuously during the October 2006 to May 2007 monitoring 
period. The overall operational efficiency of the AS/BS system was 85.4 percent. The 
majority of the downtime was associated with the groundwater sampling and wellhead 
retrofits conducted in May 2007.  

The following parameters were detected at concentrations above the GCTLs during the May 
2007 sampling event:  

• Benzene in wells CEF-76-49S, CEF-76-50I, CEF-76-51D, CEF-76-56I, CEF-76-57I, CEF-76-
61I, CEF-76-70I, CEF-76-85I, CEF-76-93S, CEF-76-98D, CEF-76-110D, CEF-76-113S, and 
CEF-76-116D 

• Ethylbenzene in wells CEF-76-93S and CEF-76-113S  

• Toluene in well CEF-76-93S 

• Total xylenes in wells CEF-76-70I, CEF-76-93S, CEF-76-110D, and CEF-76-113S 

• Isopropylbenzene in wells CEF-76-61I, CEF-76-70I, CEF-76-70I, CEF-76-85I, CEF-76-93S, 
and CEF-76-113S  

• Naphthalene in wells CEF-76-70I and CEF-76-113S  

• TRPH in wells CEF-76-93S and CEF-76-113S 

The following parameters also exceeded the FDEP NADCs:  

• Benzene in wells CEF-76-49S, CEF-76-50I, CEF-76-70I, CEF-76-93S, CEF-76-98D, 
CEF-76-110D, and CEF-76-113S, and CEF-76-116D 

• Ethylbenzene in well CEF-76-113S 

• Total xylenes in CEF-76-70I, CEF-76-93S, and CEF-76-113S  

• Isopropylbenzene in wells CEF-76-61I, CEF-76-70I, CEF-76-85I, CEF-76-93S, and 
CEF-76-113S 

Based on a comparison of the analytical data from the May 2007 sampling event with the 
pre-remediation baseline data, the AS/BS system appears to be successful in reducing 
contaminant concentrations in groundwater in several portions of the treatment area. Two 
small areas surrounding monitoring well CEF-76-113S in the shallow zone and monitoring 
well CEF-76-70I in the lower intermediate zone have shown persistent contamination over 
the last 2 years.   

CH2MHILL recommends continuing the operation of the AS/BS remediation system. As 
part of the optimization effort for this site, the AS/BS wells in areas that have shown 
contaminant concentrations below the NADC during the last two sampling events should 
be considered for shutdown, and air flows redirected to areas that are showing persistent 
contamination in an effort to expedite contaminant reductions in these years. After 
shutdown of select sparge wells, monitoring wells in these areas should be monitored 
6 months later to verify rebounding of contaminant concentrations.   
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Appendix A 
Laboratory Analytical Results for Air and Groundwater Samples 

(provided on CD) 
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