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Acronyms  

AS air sparging 
 
bls below land surface 
BTEX benzene, toluene, ethylbenzene, xylenes 
 
CH2M HILL  CH2M HILL Constructors, Inc. 
cfm cubic feet per minute 
CSR Confirmatory Sampling Report 
CTO Contract Task Order  
 
DO dissolved oxygen 
 
EPA U.S. Environmental Protection Agency  
 
FAC Florida Administrative Code 
FDEP Florida Department of Environmental Protection 
 
GCTLs groundwater cleanup target levels 
 
HLA Harding Lawson Associates 
 
JETC Jet Engine Test Cell 
 
LCAR Limited Closure Assessment Report 
LNAPL Light Non-Aqueous Phase Liquids 
 
µg/L micrograms per liter 
mg/L milligrams per liter 
MTBE methyl tert butyl ether 
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NAS Naval Air Station  
NAVFAC EFD 
 SOUTH Naval Facilities Engineering Command, Southern Division 
 
O&M Operation and Maintenance  
ORP oxygen-reduction potential 
OWS oil-water separator 
 
PAH polynuclear aromatic hydrocarbon 
psi pounds per square inch 
PVC polyvinyl chloride 
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RAP Remedial Action Plan 
RAPA Remedial Action Plan Addendum 
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scfm standard cubic feet per minute 
 
TRPH total recoverable petroleum hydrocarbon 
TtNUS Tetra Tech NUS 
 
UST underground storage tank 
 
VOC  volatile organic compound 
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1.0 Introduction 

CH2M HILL Constructors, Inc. (CH2M HILL) has been contracted by the Department of the 
Navy, Naval Facilities Engineering Command Engineering Field Division South (NAVFAC 
EFD SOUTH), to provide operation and maintenance (O&M) services at Building 271, at the 
former Naval Air Station (NAS) Cecil Field, Jacksonville, Florida, under Response Action 
Contract No. N62467-98-D-0995, Contract Task Order (CTO) No. 0086.  

An air sparging (AS) system was installed at the Building 271 site to reduce the 
concentration and volume of petroleum hydrocarbon contaminants in site groundwater. 
The purpose of this 3rd Quarter 2004 Operation and Maintenance Status Report is to provide 
a summary of activities performed at the site during the period from July 1, 2004 to 
September 30, 2004.  

1.1 Objective 
The objective of the remedial action at the Building 271 site is to reduce the concentrations 
and volume of petroleum contaminants in the groundwater to Florida Department of 
Environmental Protection (FDEP) Groundwater Cleanup Target Levels (GCTLs), as 
specified in Table I of Chapter 62-777, Florida Administrative Code (FAC). AS is the 
technology currently utilized to achieve this objective.  

1.2 Site History 
Building 271 was a former retail gasoline facility that contained four underground storage 
tanks (USTs) (designated 271-D, 271-R, 271-UL, and 271-SUL) and two oil/water separators 
(OWSs). The USTs were grouped in a tank pit located on the west side of Building 271, 
while the OWSs were located on the east side of the building. USTs 271-UL, 271-R, and 
271-SUL each had an approximate capacity of 10,000 gallons and UST 271-D had an 
approximate capacity of 6,000 gallons (Tetra Tech NUS, Inc. [TtNUS], 2002). 

According to UST closure records, UST 271-D was removed on March 5, 1996, and no soil or 
groundwater contamination was detected. The report also indicates that the UST and 
associated piping were removed from the site (TtNUS, 2002). 

In July 1999, Harding Lawson Associates (HLA) compiled a Confirmatory Sampling Report 
(CSR) for the USTs and the two OWSs that indicated petroleum-impacted soil was 
encountered at two locations relative to the USTs. The CSR concluded that soil or 
groundwater was not impacted as a result of past OWS operations. Based on the CSR 
finding of soil contamination, a Site Assessment (SA) was recommended for the UST site. 
An SA Plan for the assessment of soil and groundwater at the UST site was prepared by 
TtNUS (TtNUS, 2002). 

Following completion of the planned investigation in the SA Plan, CH2M HILL removed 
the remaining three USTs, associated piping, and distribution systems. The UST and 
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associated soil removals addressed the soil contamination issues; however, groundwater 
samples collected following UST and soil removal indicated the presence of volatile organic 
compounds (VOCs) in site groundwater. TtNUS proceeded to plan and execute a second 
investigation in an SA Plan Addendum (2001) to further define the extent of contamination 
in the groundwater (TtNUS, 2002). 

CH2M HILL also removed both OWSs, and submitted separate Limited Closure Assessment 
Reports (LCAR) for each OWS site in April 2001 to the FDEP. Both LCARs for the OWSs 
indicated that no petroleum contamination of the soil or groundwater existed in the 
immediate areas surrounding the former OWSs. On May 23, 2001, the FDEP issued separate 
letters agreeing with CH2M HILL’s findings (TtNUS, 2002).  

An SA report prepared by TtNUS in May 2002 concluded that petroleum constituents had 
impacted groundwater in the vicinity of the former USTs and that all of the contaminated 
soil was removed by CH2M HILL during the UST removal. TtNUS recommended the 
preparation and implementation of a Remedial Action Plan (RAP) to remediate 
groundwater at the site (TtNUS, 2002). 

TtNUS submitted to FDEP for approval a RAP in September 2002 and a RAP Addendum 
(RAPA) in January 2003 to select the remedial alternative to remediate the contaminated 
groundwater at the site. AS was selected as the remedial alternative. FDEP approval on the 
RAP and RAPA was received in February 2003. 

CH2M HILL installed an AS system in accordance with the RAP (TtNUS, 2002), RAPA 
(TtNUS, 2003), and Work Plan Addendum No. 18, Installation of Air Sparging Systems at 
the Jet Engine Test Cell (JETC) and Building 271 (CH2M HILL, 2003) from September to 
November 2003. The AS system commenced operation on November 17, 2003. A site plan 
showing the Building 271 site and the AS system layout is provided as Figure 1-1.  

1.3 Remediation System/Technology Description  
AS is a physical treatment method of expediting the transfer of VOCs from the soil and 
groundwater to the sparging air. Atmospheric air is injected into air sparge wells, which are 
screened within the groundwater contaminant plume. As the injected air passes upward 
through the VOC laden groundwater and soil, VOCs are partitioned to the passing air and 
migrate to the vadose zone.  

The Building 271 AS system consists of seven AS wells (AS-1 through AS-7), rotary vane air 
compressor, receiver tank, and associated piping and instrumentation. The AS wells are 
screened from approximately 24 to 26 feet below land surface (bls). The AS system is 
designed for each AS well to operate at an airflow rate of 10 cubic feet per minute (cfm) and 
an injection pressure of 15 pounds per square inch (psi). The locations of the AS wells are 
shown on Figure 1-1.  
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Figure 1-1
Site Layout

Building 271
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2.0 System Performance Monitoring 

O&M checks of the system were performed weekly during the monitoring period. During 
an O&M check, a preventative maintenance checklist (based upon manufacturers’ 
recommendations) is completed, and any required maintenance activity is performed. All 
meters and gauges at the system are read and recorded during the O&M check. Well vault 
gauges and meters are read and recorded on a monthly basis. 

2.1 Operational Efficiencies 
 Period To Date 

Air Sparging System 

Hours of Possible Operation  2208 7644.5 
Hours of Actual Operation 1568.1 5744.6 
Percent Hours of Operation 71% 75.1% 
   

2.2 AS System Summary of Maintenance and Downtime 
During the period from July 1, 2004 to September 30, 2004, the AS system ran a total of 
63.3 days out of a possible 92 days, resulting in 639.9 hours of downtime. The AS system 
downtime is detailed as follows: 

• Down for a total of 599 hours due to power interruptions. After each occurrence, the 
panel alarm was reset and the air compressor was restarted. 

• Manually shut down for a total of 40.9 hours to replace cracked underground AS piping 
polyvinyl chloride (PVC) fittings at the edge of the system compound. The fittings were 
replaced and the system restarted. 

2.3 AS System Pressure/Flow Rate Monitoring 
During the monitoring period, injection pressure was measured at each AS wellhead weekly 
for the first month and monthly thereafter. The wellhead pressures for the operating AS 
wells averaged 9.6 psi, compared to the design pressure of 15 psi. The wellhead flow rates 
for operating AS wells averaged 8.7 scfm, compared to the design flow rate of 10 standard 
cubic feet per minute (scfm). The compressor is operating at maximum capacity and is 
achieving the specified flow rates but is unable to achieve the specified wellhead pressure. 
The AS wellhead pressure data is provided in Table 2-1.  
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TABLE 2-1 
Air Sparging Well Measurements  
Building 271, 3d Quarter 2004 

Air Sparge 
Well Date 

Wellhead Pressure
 (psi) 

Flow Rate  
(scfm) 

AS-01 07/27/2004 10.0 9.50 
 08/25/2004 10.0 8.00 
 09/22/2004 9.0 8.50 
AS-02 07/27/2004 9.0 9.00 
 08/25/2004 10.0 9.00 
 09/22/2004 9.5 8.00 
AS-03 07/27/2004 10.0 9.00 
 08/25/2004 10.0 8.50 
 09/22/2004 9.0 9.00 
AS-04 07/27/2004 9.0 8.50 
 08/25/2004 10.0 9.00 
 09/22/2004 10.0 8.50 
AS-05 07/27/2004 9.0 9.00 
 08/25/2004 9.0 8.50 
 09/22/2004 8.0 9.00 
AS-06 07/27/2004 9.0 8.50 
 08/25/2004 10.0 8.50 
 09/22/2004 10.0 8.00 
S-07 07/27/2004 10.0 9.00 
 08/25/2004 10.0 9.00 
 09/22/2004 10.0 8.00 
psi = pounds per square inch 
scfm = standard cubic feet per minute 

  

   

2.4 Water Level Measurements 
Depth to groundwater measurements were recorded on September 27, 2004, from 13 
monitoring wells during the monitoring period. The results from the groundwater level 
measurement surveys are provided in Table 2-2. Light non-aqueous phase liquid (LNAPL) 
was not detected in monitoring wells during the monitoring period. 

The potentiometric surface of the groundwater at the site based on September 27, 2004, 
water levels is depicted on Figure 2-1. In general, the groundwater at the site flows to the 
north with a component of flow to the south in the southeastern portion of the site. 
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TABLE 2-2 
Water Level Measurements 
Building 271, 3rd Quarter 2004 

Monitoring Well Date 
TOC Elevation 

(feet) 
Depth to Water 

(feet bTOC) 

Water Level 
Elevation 

(feet NGVD ) 

CEF-271-01S 09/27/04 81.15 4.15 77.00 
CEF-271-02S 09/27/04 80.68 4.62 76.06 
CEF-271-03S 09/27/04 79.88 2.87 77.01 
CEF-271-04SR 09/27/04 79.17 2.61 76.56 
CEF-271-05SR 09/27/04 79.85 4.59 75.26 
CEF-271-06SR 09/27/04 80.50 4.53 75.97 
CEF-271-07S 09/27/04 79.99 3.46 76.53 
CEF-271-08S 09/27/04 80.89 5.63 75.26 
CEF-271-09S 09/27/04 80.51 3.91 76.60 
CEF-271-10S 09/27/04 81.18 4.63 76.55 
CEF-271-11S 09/27/04 80.29 2.82 77.47 
CEF-271-12S 09/27/04 80.19 3.71 76.48 
CEF-271-1I 09/27/04 80.56 4.74 75.82 
Top of Casing Elevations and data prior to 04/27/00 obtained from BEI. 
TOC - top of casing 
bTOC - Below top of casing 
Elevation is referenced to National Geodetic Vertical Datum 1929 (NGVD 1929) 
Depth to water measured from top of casing 
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Figure 2-1
Potentiometric Surface Map - September 27, 2004

Building 271
Former Naval Air Station, Cecil Field
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3.0 Summary of Sampling and Laboratory 
Analytical Results 

3.1 Vapor Monitoring 
Air emissions concentrations were monitored on September 22, 2004, by collecting air 
samples from AS well vaults AS-02, AS-03, AS-05, AS-06, and AS-07, and monitoring well 
manholes CEF-271-7S and CEF-271-10S for VOC analysis by U.S. Environmental Protection 
Agency (EPA) Method TO-14. Air emissions screening is required to demonstrate that the 
13.7 pounds per day Hazardous Air Pollutant threshold is not exceeded and local receptors 
will not be exposed to hazardous vapor emissions including migration to confined spaces. 
The air emissions screening locations were selected as representative confined spaces within 
the AS system radius of influence.  

No parameters were detected in the 3rd Quarter 2004 air sample; this supports the 
assumption that the 13.7 pounds per day of VOCs was not exceeded during the AS system 
operation. During the second Quarter 2004 only one parameter was detected in one air 
sample. This indicates that future air emissions will not be exceeded.  

Copies of the analytical laboratory reports from the air sampling events are provided in 
Appendix B, and analytical results are summarized in Table 3-1. Historic air sample 
analytical results are presented In Table A-1 in Appendix A. 

3.2 Groundwater Monitoring 
CH2M HILL conducted the 3rd Quarter 2004 groundwater monitoring event on 
September 27, 2004. Groundwater samples were collected from four monitoring wells (CEF-
271-07S, CEF-271-09S, CEF-271-10, and CEF-271-12) during the 3rd Quarter 2004. The 
groundwater samples were laboratory analyzed for benzene, toluene, ethylbenzene, xylenes 
(BTEX) and methyl tert butyl ether (MTBE) by EPA Method 8260B and the 16 listed 
polynuclear aromatic hydrocarbons (PAHs) and 1- and 2-methylnapthalene by EPA Method 
8310. The laboratory analytical results from the 3rd Quarter 2004 groundwater monitoring 
event are summarized in Table 3-2. A site map showing the locations of the monitoring 
wells is presented on Figure 1-1. Copies of the analytical laboratory reports from the 
groundwater monitoring events are provided in Appendix C. 

Field parameters consisting of pH, temperature, dissolved oxygen (DO), and specific 
conductivity were measured during purging of the monitoring wells. The field parameters 
are summarized in Table 3-3. As expected, the aquifer at the Building 271 site within the 
treatment area remains highly aerobic with each DO measurement above 1 milligram per 
liter (mg/L) and oxidation-reduction potential (ORP) measurements greater than 
50 millivolts in 7 of the 13 monitoring wells. 



 

TABLE 3-1 
Summary of Air Analytical Results 
Building 271 - 3rd Quarter 2004 

Station ID CEF-271-1 CEF-271-7S Air Sparge-2 Air Sparge-3 Air Sparge-5 Air Sparge-6 Air Sparge-7 

Sample ID 
86-271-10S-A-

0922-04 
86-271-7S-A-

0922-04 
86-271-AS2-A-

0922-04 
86-271-AS3-A-

0922-04 
86-271-AS5-A-

0922-04 
86-271-AS6-A-

0922-04 
86-271-AS7-A-

0922-04 
Parameter Sample Date        9/22/2004 9/22/2004 9/22/2004 9/22/2004 9/22/2004 9/22/2004 9/22/2004

Volatile Organic Compounds milligrams per cubic meter (mg/m3) 
1,1,1-Trichloroethane 0.068 U 0.067 U 0.067 U 0.067 U 0.067 U 0.068 U 0.068 U 
1,1,2,2-Tetrachloroethane 0.068 U 0.067 U 0.067 U 0.067 U 0.067 U 0.068 U 0.068 U 
1,1,2-trichloro-1,2,2-trifluoroethane 0.068 U 0.067 U 0.067 U 0.067 U 0.067 U 0.068 U 0.068 U 
1,1,2-Trichloroethane 0.068 U 0.067 U 0.067 U 0.067 U 0.067 U 0.068 U 0.068 U 
1,1-Dichloroethane 0.068 U 0.067 U 0.067 U 0.067 U 0.067 U 0.068 U 0.068 U 
1,1-Dichloroethene 0.068 U 0.067 U 0.067 U 0.067 U 0.067 U 0.068 U 0.068 U 
1,2,4-Trichlorobenzene 0.068 U 0.067 U 0.067 U 0.067 U 0.067 U 0.068 U 0.068 U 
1,2,4-Trimethylbenzene 0.068 U 0.067 U 0.067 U 0.067 U 0.067 U 0.068 U 0.068 U 
1,2-Dibromoethane (Ethylene dibromide) 0.068 U 0.067 U 0.067 U 0.067 U 0.067 U 0.068 U 0.068 U 
1,2-Dichlorobenzene 0.068 U 0.067 U 0.067 U 0.067 U 0.067 U 0.068 U 0.068 U 
1,2-Dichloroethane 0.068 U 0.067 U 0.067 U 0.067 U 0.067 U 0.068 U 0.068 U 
1,2-Dichloropropane 0.068 U 0.067 U 0.067 U 0.067 U 0.067 U 0.068 U 0.068 U 
1,3,5-Trimethylbenzene (Mesitylene) 0.068 U 0.067 U 0.067 U 0.067 U 0.067 U 0.068 U 0.068 U 
1,3-Dichlorobenzene 0.068 U 0.067 U 0.067 U 0.067 U 0.067 U 0.068 U 0.068 U 
1,4-Dichlorobenzene 0.068 U 0.067 U 0.067 U 0.067 U 0.067 U 0.068 U 0.068 U 
2-Chlorotoluene 0.068 U 0.067 U 0.067 U 0.067 U 0.067 U 0.068 U 0.068 U 
4-ETHYLTOLUENE 0.068 U 0.067 U 0.067 U 0.067 U 0.067 U 0.068 U 0.068 U 
Benzene 0.068 U 0.067 U 0.067 U 0.067 U 0.067 U 0.068 U 0.068 U 
Bromodichloromethane 0.068 U 0.067 U 0.067 U 0.067 U 0.067 U 0.068 U 0.068 U 
Bromoform 0.068 U 0.067 U 0.067 U 0.067 U 0.067 U 0.068 U 0.068 U 
Bromomethane 0.068 U 0.067 U 0.067 U 0.067 U 0.067 U 0.068 U 0.068 U 
Carbon disulfide 0.068 U 0.067 U 0.067 U 0.067 U 0.067 U 0.068 U 0.068 U 
Carbon tetrachloride 0.068 U 0.067 U 0.067 U 0.067 U 0.067 U 0.068 U 0.068 U 
Chlorobenzene 0.068 U 0.067 U 0.067 U 0.067 U 0.067 U 0.068 U 0.068 U 
Chloroethane 0.068 U 0.067 U 0.067 U 0.067 U 0.067 U 0.068 U 0.068 U 
Chloroform 0.068 U 0.067 U 0.067 U 0.067 U 0.067 U 0.068 U 0.068 U 
Chloromethane 0.068 U 0.067 U 0.067 U 0.067 U 0.067 U 0.068 U 0.068 U 
cis-1,2-Dichloroethene 0.068 U 0.067 U 0.067 U 0.067 U 0.067 U 0.068 U 0.068 U 
cis-1,3-Dichloropropene 0.068 U 0.067 U 0.067 U 0.067 U 0.067 U 0.068 U 0.068 U 
Dibromochloromethane 0.068 U 0.067 U 0.067 U 0.067 U 0.067 U 0.068 U 0.068 U 
Dichlorodifluoromethane 0.068 U 0.067 U 0.067 U 0.067 U 0.067 U 0.068 U 0.068 U 
Ethylbenzene 0.068 U 0.067 U 0.067 U 0.067 U 0.067 U 0.068 U 0.068 U 
FREON 114 0.068 U 0.067 U 0.067 U 0.067 U 0.067 U 0.068 U 0.068 U 
Hexachlorobutadiene 0.068 U 0.067 U 0.067 U 0.067 U 0.067 U 0.068 U 0.068 U 
HEXANE 0.068 U 0.067 U 0.067 U 0.067 U 0.067 U 0.068 U 0.068 U 
m,p-Xylene (sum of isomers) 0.14 U 0.13 U 0.13 U 0.13 U 0.13 U 0.14 U 0.14 U 
Methylene chloride 0.068 U 0.067 U 0.067 U 0.067 U 0.067 U 0.068 U 0.068 U 
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TABLE 3-1 
Summary of Air Analytical Results 
Building 271 - 3rd Quarter 2004 

Station ID CEF-271-1 CEF-271-7S Air Sparge-2 Air Sparge-3 Air Sparge-5 Air Sparge-6 Air Sparge-7 

Sample ID 
86-271-10S-A-

0922-04 
86-271-7S-A-

0922-04 
86-271-AS2-A-

0922-04 
86-271-AS3-A-

0922-04 
86-271-AS5-A-

0922-04 
86-271-AS6-A-

0922-04 
86-271-AS7-A-

0922-04 
Parameter Sample Date        9/22/2004 9/22/2004 9/22/2004 9/22/2004 9/22/2004 9/22/2004 9/22/2004

o-Xylene (1,2-Dimethylbenzene) 0.068 U 0.067 U 0.067 U 0.067 U 0.067 U 0.068 U 0.068 U 
Styrene 0.068 U 0.067 U 0.067 U 0.067 U 0.067 U 0.068 U 0.068 U 
tert-butyl methyl ether 0.068 U 0.067 U 0.067 U 0.067 U 0.067 U 0.068 U 0.068 U 
Tetrachloroethene (PCE) 0.068 U 0.067 U 0.067 U 0.067 U 0.067 U 0.068 U 0.068 U 
Toluene 0.068 U 0.067 U 0.067 U 0.067 U 0.067 U 0.068 U 0.068 U 
trans-1,2-Dichloroethene 0.068 U 0.067 U 0.067 U 0.067 U 0.067 U 0.068 U 0.068 U 
trans-1,3-Dichloropropene 0.068 U 0.067 U 0.067 U 0.067 U 0.067 U 0.068 U 0.068 U 
trans-1,4-dichloro-2-butene 0.068 U 0.067 U 0.067 U 0.067 U 0.067 U 0.068 U 0.068 U 
Trichloroethene (TCE) 0.068 U 0.067 U 0.067 U 0.067 U 0.067 U 0.068 U 0.068 U 
Trichlorofluoromethane 0.068 U 0.067 U 0.067 U 0.067 U 0.067 U 0.068 U 0.068 U 
Vinyl chloride 0.068 U 0.067 U 0.067 U 0.067 U 0.067 U 0.068 U 0.068 U 
Notes         
U - The analyte was analyzed for, but not detected. 

   
      

NA - Not analyzed        
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TABLE 3-2 
Summary of Groundwater Analytical Results 
Building 271 - 3rd Quarter 2004 

Station ID CEF-271-7S CEF-271-9S 
CEF-271-

10S 
CEF-271-

12S 

Sample ID 86-CEF271-
7S-Q3-04  

86-CEF271-
9S-Q3-04  

86-CEF271-
10S-Q3-04  

86-CEF271-
12S-Q3-04  

Sample Date 09/24/2004 09/24/2004 09/24/2004 09/24/2004 
GCTL1 NADSC1         

Parameter 

micrograms per liter (µg/L) 
Volatile organic compounds           

Benzene 1 10 32.2 0.5 U 0.5 U 0.5 U 

Ethylbenzene 30 300 6.37 5 U 5 U 5 U 

Tert-butyl methyl ether 50 500 1.12 J 5 U 5 U 5 U 

Toluene 40 400 3.65 J 5 U 5 U 5 U 

Xylenes, total 20 200 58.2 10 U 10 U 10 U 

Semi-volatile organic compounds           

1-methylnaphthalene 20 200 24.1 1 U 1 U 1 U 

2-Methylnaphthalene 20 200 43.6 J 1 U 1 U 1 U 

Acenaphthene 20 200 10 UJ 1 UJ 1 UJ 1 UJ 

Acenaphthylene 210 2100 90.3 J 1 U 1 U 1 U 

Anthracene 2100 21000 1 U 0.1 U 0.1 U 0.1 U 

Benzo(a)anthracene* 0.2 2 1 U 0.1 U 0.1 U 0.1 U 

Benzo(a)pyrene* 0.2 2 1 U 0.1 U 0.1 U 0.1 U 

Benzo(b)fluoranthene* 0.2 2 1 U 0.1 U 0.1 U 0.1 U 

Benzo(g,h,i)perylene 210 2100 1 UJ 0.1 UJ 0.1 UJ 0.1 UJ 

Benzo(k)fluoranthene* 0.5 5 1 U 0.1 U 0.1 U 0.1 U 

Chrysene 4.8 48 1 U 0.1 U 0.1 U 0.1 U 

Dibenz(a,h)anthracene* 0.2 2 1 U 0.1 U 0.1 U 0.1 U 

Fluoranthene 280 2800 1 U 0.1 U 0.1 U 0.1 U 

Fluorene 280 2800 1.17 J 0.5 U 0.5 U 0.5 U 

Indeno(1,2,3-c,d)pyrene* 0.2 2 2.5 U 0.25 U 0.25 U 0.25 U 

Naphthalene 20 200 178 0.25 U 0.25 U 0.25 U 

Phenanthrene 210 2100 4.31 0.1 U 0.1 U 0.1 U 

Pyrene 210 2100 1 U 0.1 U 0.1 U 0.1 U 
Notes:        
GCTL - Groundwater Cleanup Target Level     
NADSC - Natural Attenuation Default Source Concentration 
1 = Ch 62-777 FAC Groundwater Cleanup Target Levels (GCTLs) reported in µg/L   
U - The analyte was analyzed for , but not detected.     
J - Result is estimated        
Bold indicates concentration exceeds Groundwater Target Cleanup Level   
Shade indicates concentration exceeds Natural Attenuation Default Concentration.   
* Compound was analyzed using best developed available technology (BDAT),    
lower reporting or detection limits are not achievable by current technology.   
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TABLE 3-3 
Field Parameter Measurements 
Building 271 – 3rd Quarter 2004 

Sample Date 9/27/2004 Groundwater 

Well pH 
Conductivity 

(mS/cm) 
Turbidity 

(NTU)  

Dissolved 
Oxygen 
(mg/L) 

Temperature 
(oC) 

ORP  
(mV) 

CEF-271-01S 6.13 0.268 149 2.45 26 102 
CEF-271-02S 6.33 0.126 25 4.52 26.1 46 
CEF-271-03S 6.41 0.369 68 2.94 26.1 38 
CEF-271-04SR 6.55 0.227 89 4.77 26 44 
CEF-271-05SR 6.71 0.122 215 5.18 25.9 106 
CEF-271-06S 6.34 0.561 24 4.62 26 57 
CEF-271-07S 6.63 1 172 0.78 26.1 -207 
CEF-271-08S 6.33 0.334 241 3.65 25.9 95 
CEF-271-09S 6.92 0.331 987 5.54 26 115 
CEF-271-10S 7.13 0.492 58 3.35 26.7 94 
CEF-271-11S 6.38 0.317 149 3.67 26 162 
CEF-271-12S 6.85 0.563 18.2 3.14 24.8 1 
CEF-271-1I 7.48 0.224 46 4.56 26.1 -39 
Note: All measurements taken using direct reading instruments in the field. 
% = percent 
mS/cm = milliSiemens per centimeter 
NTU = nephelometric turbidity units 
mg/L = milligrams per liter 
oC = degrees Celsius 
ORP = oxygen reducing potential 
mV = millivolts 

The groundwater sample from monitoring well CEF-271-7S contained the following 
parameters at concentrations exceeding GCTLs: benzene, total xylenes, 
1-methylnaphthalene, 2-methylnaphthalene, and naphthalene. The benzene concentration in 
well CEF-271-7S also exceeded the Natural Attenuation Default Source Concentrations 
(NADSC). 

As compared to the historic groundwater sampling results (See Table A-2 in Appendix A), 
in general, the 3rd Quarter 2004 groundwater analytical concentrations have decreased. This 
indicates that the air sparge system is successfully reducing the groundwater contamination 
at the site. 
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4.0 Conclusions and Recommendations 

The AS systems operated with minimal downtime during the monitoring period with a 
resulting operational efficiency of 71 percent.  

No parameters were detected in the 3rd Quarter 2004 air samples; this supports the 
assumption that the air emission standard of 13.7 pounds per day of VOCs was not 
exceeded during the AS system operation. During the 2nd Quarter 2004, only one parameter 
was detected in one air sample. This indicates that future air emissions will not be exceeded. 
Because total emissions at the site has never exceeded 13.7 pounds per day and no 
parameters were detected during the monitoring period, CH2M HILL recommends the air 
sampling program at the Building 271 site be discontinued.  

The groundwater sample from monitoring well CEF-271-7S contained the following 
parameters at concentrations exceeding GCTLs: benzene, total xylenes, 
1-methylnaphthalene, 2-methylnaphthalene, and naphthalene. The benzene concentration in 
well CEF-271-7S also exceeded the NADSC. 

As compared to the historical groundwater sampling results, in general, the 3rd Quarter 2004 
groundwater contaminant concentrations have decreased. This indicates that the air sparge 
system is successfully reducing the groundwater contamination at the site. 

Based on contaminant concentrations in the groundwater at the site still exceeding the 
NADSCs as well as the decreasing contaminant trend since AS system start-up, CH2M HILL 
recommends continuing the operation of the AS system.  
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TABLE A-1
Summary of Air Analytical Results

StationID

Sample ID 86-10S-A-
1125-03

86-271-10S-
A-1202-03

86-271-10S-
A-1210-03

86-271-10S-
A-1215-03

86-271-10S-
A-0120-04

86-271-10S-
A-0407-04

86-271-10S-
A-0624-04

86-271-7S-
A-1202-03

86-271-7S-A
1210-03

86-271-7S-A
1215-03

86-271-7S-A-
0120-04

86-271-7S-A
0407-04

86-271-7S-A
0624-04

86-271-AS2-
A-1202-03

86-271-AS2-
A-1210-03

86-271-AS2-
A-1215-03

86-271-AS2-A
0120-04

86-271-AS2-
A-0407-04

Sample Date 11/25/2003 12/02/2003 12/10/2003 12/15/2003 01/20/2004 04/07/2004 06/24/2004 12/02/2003 12/10/2003 12/15/2003 01/20/2004 04/07/2004 06/24/2004 12/02/2003 12/10/2003 12/15/2003 01/20/2004 04/07/2004

0.071 U 0.066 U 0.069 U 0.068 U 0.065 U 0.067 U 0.07 U 40 2.2 1.7 0.11 0.098 0.074 U 9.5 1.7 0.6 0.14 0.067 U
0.071 U 0.066 U 0.069 U 0.068 U 0.065 U 0.067 U 0.07 U 21 1.7 0.89 0.29 0.056 J 0.074 U 4 2 1 0.28 0.067 U
0.071 U 0.066 U 0.069 U 0.068 U 0.065 U 0.067 U 0.07 U 55 3 2.1 0.24 0.14 0.074 U 6.4 1.8 0.72 0.22 0.067 U
0.071 U 0.066 U 0.069 U 0.068 U 0.065 U 0.067 U 0.07 U 0.065 U 0.067 U 0.066 U 0.066 U 0.066 U 0.074 U 0.082 0.068 U 0.068 U 0.065 U 0.067 U

0.35 0.12 JB 0.069 U 0.068 U 0.065 U 0.067 U 0.07 U 0.065 U 0.067 U 0.066 U 0.066 U 0.066 U 0.074 U 0.067 U 0.068 U 0.068 U 0.065 U 0.067 U
0.071 U 0.066 U 0.069 U 0.068 U 0.065 U 0.067 U 0.07 U 1.9 0.12 0.2 0.066 U 0.066 U 0.074 U 0.86 0.056 J 0.068 U 0.065 U 0.067 U
0.071 U 0.066 U 0.069 U 0.068 U 0.065 U 0.067 U 0.07 U 0.4 0.067 U 0.07 B 0.066 U 0.066 U 0.074 U 0.24 0.092 0.068 U 0.065 U 0.067 U

NA NA NA NA NA 0.13 U 0.14 U NA NA NA NA 0.26 0.15 U NA NA NA NA 0.13 U
0.14 U 0.13 U 0.14 U 0.14 U 0.13 U NA 0.07 U 69 1.5 1.5 0.11 J NA 0.074 U 3.3 0.26 0.14 U 0.13 U NA

0.071 U 0.066 U 0.069 U 0.068 U 0.065 U 0.067 U NA 40 1.3 0.97 0.28 0.12 NA 1.7 0.2 0.07 0.065 U 0.067 U
0.071 U 0.066 U 0.069 U 0.068 U 0.065 U 0.067 U 0.07 U 0.065 U 0.067 U 0.066 U 0.066 U 0.066 U 0.074 U 0.067 U 0.068 U 0.068 U 0.065 U 0.067 U
0.071 U 0.066 U 0.069 U 0.068 U 0.065 U 0.067 U 0.07 U 1.1 0.13 0.16 0.066 U 0.074 0.074 U 0.31 0.068 U 0.068 U 0.065 U 0.049 J

Notes

U - The analyte was analyzed 
for, but not detected.
J - estimated value
B- Analyte detected in Blank
NA - Not analyzed

Toluene

m,p-Xylene (sum of isomers)
m-xylene (1,3-dimethylbenzene)
o-Xylene (1,2-Dimethylbenzene)
Tetrachloroethene (PCE)

Benzene
Carbon disulfide
Ethylbenzene
HEXANE

1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene (Mesitylene)
4-ethyltoluene

Volatile Organic Compounds milligrams per cubic meter (mg/m3)

Parameter

CEF-271-7S Air Sparg 2CEF-271-10S  
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TABLE A-1
Summary of Air Analytical Results

StationID

Sample ID

Sample Date

Notes

U - The analyte was analyzed 
for, but not detected.
J - estimated value
B- Analyte detected in Blank
NA - Not analyzed

Toluene

m,p-Xylene (sum of isomers)
m-xylene (1,3-dimethylbenzene)
o-Xylene (1,2-Dimethylbenzene)
Tetrachloroethene (PCE)

Benzene
Carbon disulfide
Ethylbenzene
HEXANE

1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene (Mesitylene)
4-ethyltoluene

Volatile Organic Compounds

Parameter 86-271-AS2-
A-0624-04

86-271-AS3-
A-1202-03

86-271-AS3-
A-1210-03

86-271-AS3-
A-1215-03

86-271-AS3-
A-0120-04

86-271-AS3-
A-0407-04

86-271-AS3-
A-0624-04

86-271-AS5-
A-1202-03

86-271-AS5-A
1210-03

86-271-AS5-
A-1215-03

86-271-AS5-
A-0120-04

86-271-AS5-A
0407-04

86-271-AS5-A
0624-04

86-271-AS6-
A-1202-03

86-271-AS6-
A-1210-03

86-271-AS6-
A-1215-03

86-271-AS6-
A-0120-04

06/24/2004 12/02/2003 12/10/2003 12/15/2003 01/20/2004 04/07/2004 06/24/2004 12/02/2003 12/10/2003 12/15/2003 01/20/2004 04/07/2004 06/24/2004 12/02/2003 12/10/2003 12/15/2003 01/20/2004

0.069 U 1.3 0.18 0.18 0.065 U 0.067 U 0.069 U 0.14 0.069 U 0.069 U 0.064 J 0.068 U 0.07 U 0.066 U 0.077 0.068 U 0.067 U
0.069 U 0.5 0.1 0.061 J 0.065 U 0.067 U 0.069 U 0.065 U 0.069 U 0.069 U 0.068 U 0.068 U 0.07 U 0.066 U 0.068 U 0.068 U 0.067 U
0.069 U 0.76 0.15 0.15 0.065 U 0.067 U 0.069 U 0.088 0.069 U 0.069 U 0.068 U 0.068 U 0.07 U 0.066 U 0.068 U 0.068 U 0.067 U
0.069 U 0.068 U 0.067 U 0.068 U 0.065 U 0.067 U 0.069 U 0.065 U 0.069 U 0.069 U 0.068 U 0.068 U 0.07 U 0.066 U 0.068 U 0.068 U 0.067 U
0.069 U 0.068 U 0.067 U 0.068 U 0.065 U 0.067 U 0.069 U 0.065 U 0.069 U 0.086 0.068 U 0.068 U 0.07 U 0.066 U 0.068 U 0.068 U 0.067 U
0.069 U 0.068 U 0.067 U 0.068 U 0.065 U 0.067 U 0.069 U 0.065 U 0.069 U 0.069 U 0.068 U 0.068 U 0.07 U 0.066 U 0.068 U 0.068 U 0.067 U
0.069 U 0.068 U 0.067 U 0.052 J 0.065 U 0.067 U 0.069 U 0.065 U 0.069 U 0.08 B 0.068 U 0.068 U 0.07 U 0.066 U 0.068 U 0.068 U 0.067 U
0.14 U NA NA NA NA 0.13 U 0.14 U NA NA NA NA 0.14 U 0.14 U NA NA NA NA
0.069 U 0.22 0.087 J 0.14 U 0.13 U NA 0.069 U 0.13 U 0.14 U 0.14 U 0.14 U NA 0.07 U 0.13 U 0.14 U 0.14 U 0.13 U

NA 0.14 0.05 J 0.068 U 0.065 U 0.067 U NA 0.065 U 0.069 U 0.069 U 0.068 U 0.068 U NA 0.066 U 0.068 U 0.068 U 0.067 U
0.069 U 0.068 U 0.067 U 0.068 U 0.065 U 0.067 U 0.069 U 0.065 U 0.069 U 0.069 U 0.068 U 0.068 U 0.07 U 0.066 U 0.068 U 0.068 U 0.067 U
0.069 U 0.068 U 0.041 J 0.045 J 0.065 U 0.067 U 0.069 U 0.065 U 0.069 U 0.087 0.068 U 0.068 U 0.07 U 0.066 U 0.068 U 0.068 U 0.067 U

Air Sparg 6Air Sparg 3 Air Sparg 5

ATL\WP\NavyRAC\NAS Cecil Field\O Reports\ Bldg271\Q3_2004\TableA-1.xls A-2



TABLE A-1
Summary of Air Analytical Results

StationID

Sample ID

Sample Date

Notes

U - The analyte was analyzed 
for, but not detected.
J - estimated value
B- Analyte detected in Blank
NA - Not analyzed

Toluene

m,p-Xylene (sum of isomers)
m-xylene (1,3-dimethylbenzene)
o-Xylene (1,2-Dimethylbenzene)
Tetrachloroethene (PCE)

Benzene
Carbon disulfide
Ethylbenzene
HEXANE

1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene (Mesitylene)
4-ethyltoluene

Volatile Organic Compounds

Parameter 86-271-AS6-
A-0407-04

86-271-AS6-A-
0624-04RE

86-271-AS7-
A-1202-03

86-271-AS7-
A-1210-03

86-271-AS7-
A-1215-03

86-271-AS7-
A-0120-04

86-271-AS7-
A-0407-04

86-271-AS7-A-
0624-04RE

04/07/2004 06/24/2004 12/02/2003 12/10/2003 12/15/2003 01/20/2004 04/07/2004 06/24/2004

0.067 U 0.072 U 0.16 0.068 U 0.26 0.067 U 0.066 U 0.072 U
0.067 U 0.072 U 0.047 J 0.068 U 0.05 J 0.067 U 0.066 U 0.072 U
0.067 U 0.072 U 0.084 0.068 U 0.27 0.067 U 0.066 U 0.072 U
0.067 U 0.072 U 0.065 U 0.068 U 0.069 U 0.067 U 0.066 U 0.072 U
0.067 U 0.072 U 0.065 U 0.068 U 0.069 U 0.039 J 0.066 U 0.072 U
0.067 U 0.072 U 0.065 U 0.068 U 0.069 U 0.067 U 0.066 U 0.072 U
0.067 U 0.072 U 0.065 U 0.068 U 0.069 U 0.067 U 0.066 U 0.072 U
0.13 U 0.14 U NA NA NA NA 0.13 U 0.14 U

NA 0.072 U 0.13 U 0.14 U 0.14 U 0.13 U NA 0.072 U
0.067 U NA 0.065 U 0.068 U 0.05 J 0.067 U 0.066 U NA

0.15 0.072 U 0.065 U 0.068 U 0.069 U 0.067 U 0.066 U 0.072 U
0.067 U 0.072 U 0.065 U 0.068 U 0.069 U 0.067 U 0.066 U 0.072 U

Air Sparg 7
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TABLE A-2
Summary of Groundwater Analytical Results

Parameter

Station ID CEF-271-1I CEF-271-1S CEF-271-2S CEF-271-3S CEF-271-4SR CEF-271-5SR CEF-271-6S CEF-271-7S CEF271-8S

Sample ID 86-CEF271-1I-
Q4-03

86-CEF271-1S
Q4-03

86-CEF271-
2S-Q4-03

86-CEF271-3S
Q4-03

86-CEF271-
4SR-Q4-03

86-CEF271-
5SR-Q4-03

86-CEF271-6S-
Q4-03

86-CEF271-
7S-Q4-03

86-CEF271-
7S-Q1-04

86-CEF271-
7S-Q2-04

86-CEF271-8S-
Q4-03

Sample Date 10/27/2003 10/27/2003 10/27/2003 10/27/2003 10/27/2003 10/28/2003 10/28/2003 10/28/2003 04/26/2004 06/24/2004 10/23/2003
GCTL1 NADSC1

micrograms per liter (µg/L)

Volatile organic compounds
Benzene 1.0 10 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 188 324 J 165 J 0.5 U
Ethylbenzene 30 300 5 U 5 U 5 U 5 U 5 U 5 U 5 U 398 133 14 5 U
Tert-butyl methyl ether 50 500 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 2.1 J 5 U
Toluene 40 400 5 U 5 U 5 U 5 U 5 U 5 U 5 U 1180 JB 16.7 J 4.42 J 5 U
Xylenes, total 20 200 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1690 17.2 J 48.2 J 10 U

Semi-volatile organic compounds
1-methylnaphthalene 20 200 1 U 1 U 1 U 1 U 1 U 1 U 1 U 21.1 37 J 44.5 1 U
2-Methylnaphthalene 20 200 1 U 1 U 1 U 1 U 1 U 1 U 1 U 58.9 74 86.3 1 U
Acenaphthene 20 200 1 U 1 U 1 U 1 U 1 U 1 U 1 U 20 U 50 U 20 U 1 U
Acenaphthylene 210 2100 1 U 1 U 1 U 1 U 1 U 1 U 1 U 117 50 U 157 1 U
Benzo(a)anthracene 0.2 2 0.1 U 0.216 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 2 U 5 U 2 U 0.1 U
Benzo(a)pyrene* 0.2 2 0.1 U 0.256 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 2 U 5 U 2 U 0.1 U
Benzo(b)fluoranthene 0.2 2 0.1 U 0.25 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 2 U 5 U 2 U 0.1 U
Dibenz(a,h)anthracene 0.2 2 0.1 U 0.553 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 2 U 5 U 2 U 0.1 U

Fluorene 280 2800 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 10 U 0.5 U
Indeno(1,2,3-c,d)pyrene* 0.2 2 0.25 U 0.372 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 5 U 12.5 U 5 U 0.25 U
Naphthalene 20 200 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 184 476 422 0.25 U
Phenanthrene 210 2100 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 4.19 7.78 2 U 0.1 U

Notes: 
GCTL - Groundwater Cleanup Target Level
NADSC - Natural Attenuation Default Source Concentration
1 = Chapter 62-777 FAC Groundwater Cleanup Target Levels (GCTLs) reported in µg/L
U - The analyte was analyzed for, but not detected.
J - Result is estimated 
B-The analyte was detected in the associated method and/or calibration blank.
Bold indicates concentration exceeds GCTL.
Shade indicates concentration exceeds NADC.
NA - Not Available at time of rule adoption
* Compound was analyzed using best developed available technology (BDAT), lower reporting or detection limits are not achievable by current technology.
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TABLE A-2
Summary of Groundwater Analytical Results

Parameter

Station ID CEF271-9S CEF-271-10 CEF271-11S CEF271-12S

Sample ID 86-CEF271-9S-
Q4-03

86-CEF271-9S-
Q1-04

86-CEF271-9S-
Q2-04 

86-CEF271-10S
Q4-03

86-CEF271-10S
Q1-04

86-CEF271-10S
Q2-04 

86-CEF271-11S
Q4-03

86-CEF271-12S
Q4-03

86-CEF271-12S
Q1-04

86-CEF271-12S
Q2-04 

Sample Date 10/23/2003 04/26/2004 06/24/2004 10/27/2003 04/27/2004 06/24/2004 10/23/2003 10/23/2003 04/27/2004 09/24/2004
GCTL1 NADSC1

micrograms per liter (µg/L)

Volatile organic compounds
Benzene 1.0 10 1.93 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.04
Ethylbenzene 30 300 25.8 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Tert-butyl methyl ether 50 500 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 0.281 J
Toluene 40 400 20.3 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Xylenes, total 20 200 98.5 3.06 J 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Semi-volatile organic compounds
1-methylnaphthalene 20 200 0.536 J 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
2-Methylnaphthalene 20 200 1.13 J 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Acenaphthene 20 200 1 U 1 U 1 UJ 1 U 1 U 1 UJ 1 U 1 U 1 U 1 UJ
Acenaphthylene 210 2100 3.05 J 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Benzo(a)anthracene 0.2 2 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Benzo(a)pyrene* 0.2 2 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Benzo(b)fluoranthene 0.2 2 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Dibenz(a,h)anthracene 0.2 2 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Fluorene 280 2800 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Indeno(1,2,3-c,d)pyrene* 0.2 2 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
Naphthalene 20 200 5.89 J 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
Phenanthrene 210 2100 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

Notes: 
GCTL - Groundwater Cleanup Target Level
NADC - Natural Attenuation Default Concentration
1 = Chapter 62-777 FAC Groundwater Cleanup Target Levels (GCTLs) reported in µg/L
U - The analyte was analyzed for, but not detected.
J - Result is estimated 
B-The analyte was detected in the associated method and/or calibration blank.
Bold indicates concentration exceeds GCTL.
Shade indicates concentration exceeds NADC.
NA - Not Available at time of rule adoption
* Compound was analyzed using best developed available technology (BDAT), lower reporting or detection limits are not achievable by current technology.
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