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1.0  INTRODUCTION 

This Groundwater Remedial Design Work Plan for Long-Term Monitoring (LTM) for Operable Unit (OU) 9, 

Sites 57 and 58 at Naval Air Station (NAS) Cecil Field, Jacksonville, Florida has been prepared by Tetra 

Tech NUS, Inc., (TtNUS) for the Southern Division Naval Facilities Engineering Command 

(SOUTHDIVNAVFACENGCOM) under the Comprehensive Long-Term Environmental Action Navy 

(CLEAN) Program, Contract Number N62467-94-D-0888, Contract Task Order (CTO) 0226.  This plan 

outlines the requirements and describes the procedures for performing sample collection and analysis 

activities for OU 9, Sites 57 and 58.  Land use control issues will be addressed in a separate design 

document.  

 

NAS Cecil Field is located in Jacksonville, Florida.  Most of the Base is located in Duval County, and a 

small portion is located in Clay County.  The Base was closed by the Navy and the flightline was 

transferred to the Jacksonville Port Authority (JPA), now known as the Jacksonville Airport Authority 

(JAA), in 1999.  The former Base is currently known as Cecil Commerce Center.  Sites 57 and 58 are 

located on the west side of the North-South Runways in the Main Base Area of the facility (See 

Figure 1-1). 

 

1.1 OVERVIEW 

1.1.1 Site 57 

Figure 1-2 provides the site layout, existing monitoring well locations, and Florida Department of 

Environmental Protection (FDEP) Groundwater Cleanup Target Levels (GCTL) exceedances based on 

data from the Remedial Investigation (RI) (TtNUS, 2002a).  Site 57 consists of Day Tank 1 area wells and 

other wells installed under the BRAC program in the areas of Buildings 293, 824/824A, 846, and 1848.  

Buildings associated with Site 57 include 824/824A, 293, 817, 824ALS, 825, 825LS, 841, 852, 870, and 

1848. 

 

The Site 57 investigation was initially part of the Sampling and Analysis Outline and Report (SAOR) 

investigation at Main Base Open Area 18 (MB-18).  Trichloroethene (TCE) and 1,1-dichloroethane (DCA) 

were detected in a direct-push technology (DPT) groundwater sample (85Q01301) collected from 13 feet 

below ground surface (bgs) in a temporary well located southeast of Building 824A (HLA, 1999).  The 

concentration of TCE detected was greater than the Florida Department of Environmental Protection 

(FDEP) groundwater cleanup target level (GCTL).  Permanent monitoring well, CEF-824A-01Sa, was 

installed at this location, and analytical results showed naphthalene and 2-methylnaphthalene at 

concentrations in excess of GCTLs and 1,1-DCA at a concentration less than the GCTL.  TCE was not 
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detected in the permanent well.  Because of the proximity of existing wells sampled as part of the Day 

Tank 1 investigation to Site 57 and because of the presence of common groundwater contaminants 

(petroleum-related and chlorinated), it was decided that a more comprehensive evaluation of groundwater 

in the area was necessary. 

 

The Base Realignment and Closure (BRAC) Cleanup Team (BCT) made a decision that the Building 

824/824A and Day Tank 1 area groundwater contamination would be investigated in its entirety under the 

Installation Restoration (IR) program as governed by the Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA).  Combining the evaluation of this area under one program 

expedited the remedial process, prevented duplication of efforts, and provided a comprehensive 

investigative approach.  Although the Day Tank 1 biosparge system is physically located within Site 57, 

the groundwater monitoring program associated with that system is being conducted as part of the 

Petroleum program. 

 

Analytical results for the groundwater samples collected at Site 57 indicate a Petroleum Plume defined by 

benzene concentrations greater than the GCTL of 1.0 microgram per liter (µg/L) that extends from the 

northeastern portion of Building 846 toward the southeast to the area east and southeast of Building 824A 

(See Figure 1-2).  This plume outline also generally encompasses exceedances of toluene, ethylbenzene, 

xylenes, polynuclear aromatic hydrocarbons (PAHs), and total recoverable petroleum hydrocarbons 

(TRPH).  The Site 57 Petroleum Plume is limited to the shallow portion of the surficial aquifer in the area 

under and east of Building 846 and extends into the intermediate zone in the area near monitoring well 

CEF-824A-12I.  The Site 57 Petroleum Plume extends approximately 750 feet to the southeast and has 

an average width of approximately 225 feet. 

 

A Site 57 Trichloroethene (TCE) Plume, defined by TCE concentrations greater than the GCTL of 3 µg/L, 

is centered to the east of the Site 57 Petroleum Plume and partially overlaps that plume.  The Site 57 

TCE Plume extends to the intermediate zone of the surficial aquifer and, with the exception of the 

1,1-dichloroethene exceedance at CEF-824A-08S, the outline of this plume encompasses other 

chlorinated exceedances at Site 57.  The Site 57 TCE Plume extends approximately 250 feet to the 

southeast and has an average width of approximately 180 feet. 
 

The objective of LTM of groundwater at Site 57 is to evaluate the performance, progress, and 

effectiveness of natural attenuation in the plume areas.  To achieve this objective, this monitoring plan is 

designed to determine trends in contaminant levels over time and to verify that contaminant reduction is 

occurring.  The LTM program includes groundwater sampling and analysis from selected existing 

monitoring wells. 
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In the event that data collected under this monitoring plan indicate that natural attenuation is insufficient to 

protect human health and the environment or to prevent plume expansion, a contingency plan will be 

developed to augment or replace this remedy. 

 

This monitoring plan includes sentinel wells CEF-824A-19 and CEF-824A-20S located about 150 feet 

downgradient of the leading edge of the Petroleum Plume.  If analysis of a groundwater sample collected 

from either sentinel well indicates that any GCTL has been exceeded, the following step-by-step actions 

would be taken: 

 

1. The sentinel well would be re-sampled to verify the exceedance(s). 

 

2. If any exceedances are verified, additional hydrogeological modeling would be performed to 

determine a revised predicted expansion rate of the contaminant plume(s) based on the new 

monitoring data. 

 

3. Based on the results of the additional modeling, contingency remedies would be developed in 

accordance with the Record of Decision (ROD) (TtNUS, 2003). 

 

1.1.2 Site 58 

Figure 1-3 provides the site layout, existing monitoring well locations, and FDEP GCTL exceedances 

based on data from the RI (TtNUS, 2002a).  Previous investigations in this area, conducted under the 

Petroleum Program to investigate the aircraft wash rack, identified that groundwater was also 

contaminated with chlorinated compounds; therefore, the BCT made a decision that this area would be 

investigated under the IR program. 

 

Analytical results for the groundwater samples collected at Site 58 indicate a Naphthalene Plume 

delineated by naphthalene concentrations greater than the FDEP GCTL of 20 µg/L.  This plume is located 

southeast of Building 312 and is approximately 230 feet by 100 feet in size (See Figure 1-3).  This Site 58 

Naphthalene Plume encompasses the TRPH exceedance at CEF-B312-01S, which was the only other 

confirmed GCTL exceedance detected during the RI.  The outline of the Site 58 Naphtahlene Plume also 

encompasses well CEF-B312-08S where three chlorinated VOCs, 1,1-dichloroethane, 

1,1-dichloroethene, 1,1,1-trichloroethane, and xylenes were detected at concentrations greater than their 

GCTLs during the September 2001 sampling but not during the December 2001 sampling. 

 

The objective of long-term groundwater monitoring at Site 58 is to evaluate the performance, progress, 

and effectiveness of natural attenuation in the plume area.  To achieve this objective, this monitoring plan 

is designed to determine trends in contaminant levels over time to verify that contaminant reduction is 
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occurring.  The LTM program includes groundwater sampling and analysis from selected existing 

monitoring wells. 

 

In the event that data collected under this monitoring plan indicate that natural attenuation is insufficient to 

protect human health and the environment or to prevent plume expansion, a contingency plan will be 

developed to augment or replace these remedies. 

 

This monitoring plan also includes sentinel well CEF-B312-12S located about 100 feet downgradient of 

the leading edge of the contaminant plume.  If analysis of a groundwater sample collected from the 

sentinel well indicates that any GCTL has been exceeded, the following step-by-step actions would be 

taken. 

 

1. The sentinel well would be re-sampled to verify the exceedance(s). 

 

2. If any exceedances are verified, additional hydrogeological modeling would be performed to 

determine a revised predicted expansion rate of the contaminant plume based upon the new 

monitoring data. 

 

3. Based on the results of the additional modeling, contingency remedies would be developed in 

accordance with the ROD (TtNUS, 2003). 
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2.0  FIELD OPERATIONS 

The locations of wells included in the LTM program for Sites 57 and 58 are presented in Figures 2-1 and 

2-2, respectively.  Well construction information for these wells is presented in Table 2-1.  The rationale 

for selection of these wells and analyses to be performed are presented in Table 2-2.  Analytical 

requirements are summarized in Table 2-3. 

 

2.1 LONG-TERM SAMPLING AND ANALYSIS 

Groundwater will be sampled and analyzed to verify that contaminant mass and mobility are being 

effectively reduced.  A synoptic round of water-level measurements will be collected using an oil/water 

interface probe at each site during each sampling event at the monitoring wells to be sampled and other 

wells as listed in Table 2-2. 

 

The sampling activities, quality assurance/quality control (QA/QC) procedures, and data validation 

requirements for field activities described in this work plan are in general agreement with the U.S. EPA 

Region IV Environmental Investigation Standard Operating Procedures and Quality Assurance Manual 

(EISOPQAM), Remedial Investigation report for Sites 36 and 37, and current Tetra Tech NUS, Inc. 

(TtNUS) SOPs. 

 

Groundwater purging and sampling will be accomplished using peristaltic pumps, dedicated Teflon or 

polyethelyene tubing, and low-flow purging and sampling techniques.  The tubing will be stored within 

each well between sampling events and will be replaced approximately every 2 years.  The intake end of 

the tubing will be placed at the midpoint of the saturated screened interval for purging and sampling.  The 

target drawdown to be maintained during purging is 0.3 feet or less.   

 

Flow-through cells will be used to collect field measurements of dissolved oxygen, temperature, pH, 

conductivity, and turbidity during purging at five to ten minute intervals.  Purging will continue until field 

parameter readings stabilize as follows:  temperature + 1.0oC, pH + 0.1 standard units, specific 

conductance + 5 percent, and turbidity less than 10 nephelometric turbidity units (NTUs).  If the field 

parameters stabilize following three consecutive readings and a minimum of three to five well screen 

volumes have been purged, collection of samples for chemical and natural attenuation (laboratory and 

field) parameters can begin.  If all field parameters except turbidity stabilize (i.e., a turbidity reading of less 

5 NTUs cannot be reached), purging will be considered complete after removal of five saturated screen 

volumes. 
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Groundwater samples for VOC analysis will be collected first using the “soda straw” method as described 

in Section FS 2221 of the Florida Department of Environmental Protection (FDEP) Groundwater Sampling 

Standard Operating Procedure (SOP) FS 2200 (FDEP, 2002).  Samples for all other analyses will be 

collected with peristaltic pumps by filling sample bottles vials directly.  Care will be taken to minimize the 

time that samples are exposed to air before analytical procedures are initiated.  Separate sample 

volumes will be collected for each natural attenuation field test to be conducted. 

 

Prepreserved bottles will be obtained from the laboratory for analyses that require concentrated acid/base 

for sample preservation.  After bottles are filled, sample pH values will not be measured or adjusted in the 

field.  Personnel protection equipment and other waste trash (e.g. disposable trowels) will not be 

considered hazardous and will be disposed in a municipal landfill.  Such trash will be collected in a plastic 

bag and disposed in a suitable trash receptacle. 

 

Changes in the monitoring program, including changes in analyses, wells, and sampling frequency, will 

be considered at least annually based on evaluation of the data and concurrence by the BCT.  It is 

anticipated that the number of wells sampled and analysis performed in future sampling events may be 

reduced.  Monitoring results will be tabulated and presented to the BCT in annual reports.   

 

During the first 5-year period, sampling and analysis of the LTM well network will be conducted quarterly 

for the first year, semiannually for the next 2 years, and annually thereafter.  The first year quarterly 

sampling events will be conducted to determine if there are significant temporal changes as a result of 

seasonal influences.  If the data collected during this initial period support the observed efficiency of 

natural attenuation (documentation that the plume is either in a steady-state condition or declining), the 

monitoring frequency may be reduced. 

 
2.2 SAMPLE NUMBERS 

Each sample is to be assigned a unique sample identification number.  Sample numbers will use the 

following convention that has been established for NAS Cecil Field and is similar to that used for the RI. 

 

The nomenclature established for this investigation is as follows: 

 

1  2  3  4  5 
AAA - ENNEA - AA - NNAA - ANN 

Site Location  Site 
Designation 

 Media  Sample 
Location 

 Sample Depth 
or Round 

 

1 Site Location: 

CEF- NAS Cecil Field 
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2 Site Designation: 

The existing three- to five-letter and/or number site designations will be used.  

016 - Site 57 

293 - Site 57 

824A - Site 57 

825LS - Site 57 

312 - Site 58 

312LS - Site 58 

B312 - Site 58 

 

3 Media types: 

 

GW - Groundwater 

GF - Groundwater Filtered (applies to filtered metals only) 

DU - Duplicate 

DF - Filtered Groundwater Duplicate 

 

4 Sampling location by media type:  

 

 The existing two-number and one- or two-letter (NNAA) well designations will be used.  For 

example, for well CEF-824A-01Sa, CEF-GW-824A-01Sa will be used.  

 

5 The monitoring well sampling event (ANN) is as follows: 

 

L01 = LTM event one 

L02 = LTM event two, etc. 

If a well requires resampling “–A” will be suffixed to the sample designation 
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MONITORING WELL CONSTRUCTION DATA
GROUNDWATER REMEDIAL DESIGN FOR LTM

OPERABLE UNIT 9, SITES 57 AND 58
NAVAL AIR STATION CECIL FIELD

JACKSONVILLE, FLORIDA
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CEF-824A-01Sa 57 NA 14 4 to 14 NA 74.88
CEF-824A-02S 57 Jun-00 17 7 to 17 74.88 74.36
CEF-824A-03S 57 Jun-00 18 8 to 18 NA 73.75
CEF-824A-04S 57 Jun-00 15 5 to 15 74.60 74.60
CEF-824A-05S 57 Jun-00 17 7 to 17 NA 74.15
CEF-824A-06I 57 Sep-00 38 33 to 38 NA 75.00
CEF-824A-07S 57 Sep-00 15 5 to 15 NA 74.48
CEF-824A-08S 57 Jan-01 15 5 to 15 NA 74.39
CEF-824A-09S 57 Jan-01 15 5 to 15 NA 74.93
CEF-824A-10S 57 Jan-01 15 5 to 15 NA 74.12
CEF-824A-11S 57 Jan-01 15 5 to 15 NA 74.95
CEF-824A-12I 57 Jan-01 40 35 to 40 NA 75.11
CEF-824A-13D 57 Sep-01 87 81 to 86 75.40 75.20
CEF-824A-14S 57 Sep-01 15 4 to 14 75.50 76.12
CEF-824A-15I 57 Sep-01 41 36 to 41 75.50 75.14
CEF-824A-16D 57 Sep-01 85 80 to 85 75.50 75.28
CEF-824A-17I 57 Sep-01 41 36 to 41 74.70 74.38
CEF-824A-18S 57 Sep-01 15 4 to 14 72.60 72.56
CEF-824A-19S 57 Sep-01 15 4 to 14 74.30 74.00
CEF-824A-20S 57 Sep-01 15 4 to 14 73.30 73.00
CEF-824A-21I 57 Dec-01 40.5 35 to 40 75.20 75.03
CEF-824A-22S 57 Dec-01 14 3.5 to 13.5 NA 74.36
CEF-293-1 57 NA 15 5 to 15 NA 74.81
CEF-293-3 57 NA 15 5 to 15 77.10 76.91
CEF-293-4 57 NA 12 2 to 12 75.90 75.72
CEF-293-5 57 NA 14 4 to 14 77.10 76.82
CEF-293-8 57 NA 17 7 to 17 NA 76.51
CEF-293-9 57 NA 15 5 to 15 NA 75.81
CEF-293-10 57 NA 15 5 to 15 75.40 75.25
CEF-293-11 57 NA 15 5 to 15 75.48 75.27
CEF-293-13 57 NA 15 5 to 15 74.61 74.42
CEF-293-14 57 NA 15 5 to 15 75.50 75.08
CEF-293-15D 57 NA NA NA 77.90 77.60
CEF-293-19 57 NA 17 4 to 14 NA 75.08
CEF-293-20 57 NA 17 4 to 14 NA 74.37
CEF-293-21 57 NA 17 5 to 15 NA 74.45
CEF-293-22 57 NA 17 4 to 14 NA 74.43
CEF-825LS-01S 57 NA 19 8 to 18 75.70 75.56
CEF-16-38S 57 NA 17 7 to 17 75.51 75.30
CEF-16-39I 57 NA 55 45 to 55 75.52 75.27
CEF-16-40D 57 NA 89 79 to 89 75.55 75.07

Site
Top of casing 

Elevation
(in feet amsl)

Monitoring
Well

Date 
Installed

Total Depth
(in feet bgs)

Screened 
Interval 

(in feet bgs)

Ground Surface 
Elevation

(in feet amsl)
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MONITORING WELL CONSTRUCTION DATA
GROUNDWATER REMEDIAL DESIGN FOR LTM

OPERABLE UNIT 9, SITES 57 AND 58
NAVAL AIR STATION CECIL FIELD

JACKSONVILLE, FLORIDA
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Site
Top of casing 

Elevation
(in feet amsl)

Monitoring
Well

Date 
Installed

Total Depth
(in feet bgs)

Screened 
Interval 

(in feet bgs)

Ground Surface 
Elevation

(in feet amsl)
CEF-312-01 58 NA 15 4.5 to 14.5 72.12 71.88
CEF-B312-01I 58 Nov-00 35 30 to 35 72.26 72.08
CEF-B312-01S 58 Jun-00 14 4 to 14 73.40 73.22
CEF-B312-02S 58 Jun-00 14 4 to 14 72.05 71.79
CEF-B312-03S 58 Jun-00 14 4 to 14 73.49 73.24
CEF-B312-04S 58 Nov-00 14 4 to 14 72.66 72.45
CEF-B312-05S 58 Nov-00 14 4 to 14 71.78 71.51
CEF-B312-06S 58 Nov-00 14 4 to 14 72.75 72.44
CEF-B312-07S 58 Nov-00 14 4 to 14 73.07 72.75
CEF-B312-08S 58 Nov-00 14 4 to 14 74.39 74.10
CEF-B312-09S 58 Sep-01 15 4.5 to 14.5 76.97 76.77
CEF-B312-10S 58 Sep-01 15 4 to 14 74.15 73.93
CEF-B312-11S 58 Sep-01 15 4.5 to 14.5 73.80 73.61
CEF-B312-12S 58 Sep-01 15 4.5 to 14.5 73.27 72.92
CEF-B312-13S 58 Sep-01 15 4.5 to 14.5 73.52 73.34
CEF-B312-14S 58 Sep-01 15 4 to 14 74.80 74.64
CEF-B312-15I 58 Sep-01 41 35 to 40 74.50 74.15
CEF-312LS-01S 58 NA 16 6 to 16 74.70 74.32
CEF-312LS-1Sa 58 NA 16 6 to 16 75.50 74.23

Elevation is referenced to 1988 North American Vertical Datum (NAVD).
NA = Not available.
bgs = Below ground surface.
amsl = Above mean sea level.
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VOCs PAHs TRPH NA

CEF-016-38S S 17.0 Water level only
CEF-293-01 S 15.0 Water level only
CEF-293-03 S 15.0 Upgradient of TCE and Petroleum Plumes
CEF-293-05 S 14.0 Water level only
CEF-293-08 S 17.0 Water level only
CEF-293-10 S 15.0 Water level only
CEF-293-11 S 15.0 Highest toluene, ethylbenzene, and xylenes
CEF-293-13 S 15.0 Sidegradient of Petroleum Plume
CEF-293-14 S 15.0 Water level only
CEF-293-19 S 17.0 Highest TCE - Source area

CEF-293-20 S 17.0 Downplume in TCE Plume, sidegradient of Petroleum 
Plume

CEF-293-21 S 17.0 Within Petroleum Plume
CEF-293-22 S 17.0 Water level only

CEF-824A-01Sa S 14.0 Sidegradient of Petroleum Plume; previous 
exceedances

CEF-824A-02S S 17.0 Water level only
CEF-824A-03S S 18.0 Downgradient
CEF-824A-04S S 15.0 Highest benzene - Petroleum Plume Source Area
CEF-824A-05S S 17.0 Water level only
CEF-824A-07S S 15.0 Downplume in Petroleum Plume
CEF-824A-08S S 15.0 Downplume in Petroleum Plume
CEF-824A-09S S 15.0 Sidegradient of TCE Plume

CEF-824A-10S S 15.0 Upgradient of TCE Plume, sidegradient of Petroleum 
Plume

CEF-824A-11S S 15.0 Within Petroleum Plume; highest SVOCs and TRPH

CEF-824A-12I I 40.0 Vertical migration (near highest TCE)
CEF-824A-13D D 87.0 Vertical migration (near highest TCE)
CEF-824A-14S S 14.0 Downgradient of TCE source area

CEF-824A-15I I 41.0 Vertical migration (downgradient of TCE source area)

CEF-824A-17I I 41.0 Vertical migration at CEF-824A-4S (highest benzene)

CEF-824A-18S S 15.0 Water level only
CEF-824A-19S S 15.0 Sentinel well
CEF-824A-20S S 15.0 Sentinel well
CEF-824A-21I I 40.5 Vertical migration
CEF-824A-22S S 14.0 Side/downgradient of Petroleum Plume
CEF-825LS-1S S 19.0 Water level only

Rationale and Comments

Site 57

Well ID

Surficial 
Aquifer
Depth 

Interval

Total 
Depth in 
feet bgs

Analysis
WL
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MONITORING WELLS AND SAMPLING RATIONALE
GROUNDWATER REMEDIAL DESIGN WORK PLAN FOR LTM

OPERABLE UNIT 9, SITES 57 AND 58
NAVAL AIR STATION CECIL FIELD
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VOCs PAHs TRPH NA
Rationale and CommentsWell ID

Surficial 
Aquifer
Depth 

Interval

Total 
Depth in 
feet bgs

Analysis
WL

CEF-312-01 S 15.0 Within Naphthalene Plume; previous high naphthalene
CEF-312LS-01S S 16.0 Water level only
CEF-312LS-1Sa S 16.0 Upgradient
CEF-B312-01I I 35.0 Vertical migration
CEF-B312-01S S 14.0 Source Area; highest TRPH and naphthalene
CEF-B312-02S S 14.0 Water level only
CEF-B312-03S S 14.0 Water level only
CEF-B312-04S S 14.0 Water level only
CEF-B312-05S S 14.0 Water level only
CEF-B312-06S S 14.0 Downplume in Naphthalene Plume
CEF-B312-07S S 14.0 Down/sidegradient
CEF-B312-08S S 14.0 Within Naphthalene plume; previous high VOCs
CEF-B312-09S S 15.0 Sidegradient
CEF-B312-10S S 15.0 Water level only
CEF-B312-11S S 15.0 Downgradient
CEF-B312-12S S 15.0 Sentinel well
CEF-B312-13S S 15.0 Water level only
CEF-B312-14S S 15.0 Water level only

CEF-B312-15I I 41.0 Vertical migration at CEF-B312-08S; previous high 
VOCs

NOTES:
Only wells being sampled under the Site 57 LTM Program are shown on this table.
S - Shallow zone of surfical aquifer.
I - Intermediate zone of surfical aquifer
D - Deep zone of surfical aquifer.
NA - Natural attenuation parameters (See Tables 2-4 and 2-5).
VOCs - Volatile Organic Compound (VOCs) by Method 8260B.
PAHs - Polynuclear Aromatic Hydrocarbon (PAHs) by Method 8310.
TRPH - Total Recoverable Petroleum Hydrocarbons (TRPH) by Florida Petroleum Range Organics (PRO) Method.
WL - Water level only.
bgs - Below ground surface.

Site 58



ANALYSIS METHOD SAMPLE 
VOLUME BOTTLEWARE PRESERVATION

HOLDING
TIME(1)

HCl to pH < 2
Cool to 4o C

7 days to extraction
Analysis within 40 days

Amber Glass H2SO4 to pH < 2 7 days to extraction
Teflon-lined cap Cool to 4o C Analysis within 40 days

HCl  = Hydrochloric acid.
H2SO4 = Sulfuric acid.
HNO3 = Nitric acid.
PRO = Petroleum range organics.
1   Holding times are measured from the date and time of sample collection.

PAHs

TRPH Florida PRO Method 2 x 1 L

Amber Glass 
Teflon-lined cap Cool to 4o C2 x 1 LSW-846 8310

TCL VOCs SW-846 8260B 3 x 40 mL 14 days to analysisGlass vial 
Teflon-lined septum cap

TABLE 2-3

OPERABLE UNIT 9, SITES 57 AND 58
NAVAL AIR STATION CECIL FIELD

JACKSONVILLE, FLORIDA

SUMMARY OF ANALYTICAL REQUIREMENTS FOR CHEMICALS OF CONCERN
GROUNDWATER REMEDIAL DESIGN WORK PLAN FOR LTM



ANALYSIS METHOD(1) DATA USE SAMPLE VOLUME, CONTAINER, 
AND PRESERVATION

General water quality parameter used to verify that
site samples are obtained from the same ground-
water system and to measure the buffer capacity
of the groundwater.

250 mL plastic container
Cool to 4o C

Analysis within 28 days
500 mL plastic container

NaOH to pH > 9
Cool to 4o C

Analysis within 7 days
500 mL plastic container (Collect filtered aliquots)

HNO3 to pH < 2
Cool to 4o C

Analysis within 6 months
Presence of methane indicates biological 3 x 40 mL glass vial
degradation via an anaerobic pathway utilizing Teflon-lined septum cap
CO2 as an electron acceptor.  Ethane and ethene HCl to pH < 2
also indicate biological degradation of chlorinated Cool to 4o C
VOCs. Analysis within 14 days
Potential substrate for microbial respiration. 250 mL plastic container
May compete as an electron acceptor if present Cool to 4o C
at moderate concentrations (>1.0 mg/L) Analysis within 48 hours

250 mL plastic container
Cool to 4o C

Analysis within 48 hours
Potential substrate for microbial respiration. 250 mL plastic container (filter if turbid)
Provides additional information on microbial and Cool to 4o C
geochemical conditions. Analysis within 48 hours
Potential substrate for microbial respiration.  May 250 mL plastic container
compete as an electron acceptor if present at Cool to 4o C
moderate concentrations (>20 mg/L). Analysis within 28 days

125 mL amber glass container
HCl to pH < 2
Cool to 4o C

Analysis within 28 days

1  Method refers to U.S. EPA test methods.  Standard Methods are based on Standard Methods for the Examination of Water and Wastewater (Clesceri, et al, 1992).
2 Filter in field through 1-micron filter
HCl = Hydrochloric acid.
HNO3 = Nitric acid.
NAOH = Sodium hydroxide.

Provides direct evidence of dechlorination. Provides 
additional information on geochemical conditions.

Provides evidence of sulfate-based anaerobic 
degradation.

Methane, Ethane, and 
Ethene RSK SOP-147 & 175

Total Organic Carbon E 415.1
Indicates if the groundwater has a sufficient supply of 
carbon to act as the primary substrate.  Collect from 
well located upgradient of site. 

Provides additional information on microbial and 
geochemical conditions.

Orthophosphate  
(PO4)

EPA 300

Sulfate (SO4
-2) EPA 300

Nitrate (NO3) EPA 300

Nitrite (NO2) EPA 300

Alkalinity EPA 310.1
Manual titrimetric

100-250 mL plastic container 
Cool to 4o C 

Analysis within 14 days

Iron (Dissolved)
(Note 2) SW-846 6010B Iron can act as an electron acceptor during 

biodegradation.

EPA 300

Dissolved Sulfide (S-2)
(Note 2)

EPA 376.1

Chloride

TABLE 2-4

OPERABLE UNIT 9, SITES 57 AND 58
NAVAL AIR STATION CECIL FIELD

JACKSONVILLE, FLORIDA

SUMMARY OF FIXED-BASED LABORATORY ANALYTICAL REQUIREMENTS FOR NATURAL ATTENUATION PARAMETERS
GROUNDWATER REMEDIAL DESIGN WORK PLAN FOR LTM



ANALYSIS METHOD(1) DATA USE SAMPLE VOLUME, CONTAINER, 
AND PRESERVATION

HACH Test Kit Number AL-DT
  Digital Titration
  Sodium Hydroxide and

Phenolphthalein Method (HACH
Method 8203)

HACH Test Kit Number CA-DT
  Digital Titration
  Sodium Hydroxide and

Phenolphthalein Method (HACH
Method 8205)

CHEMetrics ampoules kits

HACH Test Kit Number IR-18C Presence of ferrous iron may indicate presence of
  1, 10 Phenanthroline Method an anaerobic degradation process due to depletion
  Color Disk, Colorimetric of oxygen, nitrate, and manganese.
HACH Test Kit Number HS-C Provides evidence of sulfate-based anaerobic Follow kit instructions
  Effervescence of H2S degradation.  May also indicate natural H2S Do not aerate or agitate
  Color Chart production. Analyze immediately to nearest 0.1 mg/L

Provides evidence of sulfate-based anaerobic Follow kit instructions
degradation. Analyze immediately

Direct-reading thermometer

General water quality parameter used to verify
that site samples are obtained from the same 
groundwater system.
ORP provides information on redox conditions
and interpret the nature and state of chemical
compounds and biological conditions. ORP ranges
from +200mV in aerobic, oxidizing conditions to
-400mV in anaerobic, reductive conditions.
General water quality parameter used to assess 100-250 mL glass or plastic container
metals data and the need to filter samples. Analyze immediately

1  Method refers to U.S. EPA test methods.  Standard Methods are based on Standard Methods for the Examination of Water and Wastewater (Clesceri, et al, 1992).
Table adapted from overview of the Technical Protocol for Evaluating Natural Attenuation of Chlorinated Solvents in Groundwater (U.S. EPA, 1998).

Oxidation/reduction 
potential (ORP) Direct-reading meter

10-250 mL glass container filling from the bottom
Do not agitate or aerate

Analyze immediately

Total alkalinity provides an indication of the amount 
of CO2 generated during aerobic or anaerobic 
reduction of a hydrocarbon.

Alkalinity
Follow kit instructions

Analyze immediately to determine carbonate, bicarbonate, 
and hydroxide ions to the nearest 10 mg/L

Carbon dioxide

Compared to background values as an indication of 
aerobic and anaerobic process.  Produced during 
aerobic respiration and anaerobic processes.  
Utilized during methanogenesis.

Follow kit instructions
Do not aerate or agitate

Analyze immediately to nearest 0.1 mg/L

Biological processes are pH sensitive. 100-250 mL glass or plastic container
Analyze immediately

Conductivity Direct-reading meter 100-250 mL glass or plastic container
Analyze immediately

Biological processes are temperature dependent. 100-250 mL glass or plastic container
Analyze immediately

Concentration < 1.0 mg/L indicates anaerobic 
conditions.

Follow kit instructions
Analyze immediately to nearest 0.2 mg/L 

Follow kit instructions
Analyze immediately to nearest 0.2 mg/L

TABLE 2-5

NAVAL AIR STATION CECIL FIELD
JACKSONVILLE, FLORIDA

SUMMARY OF FIELD ANALYTICAL REQUIREMENTS FOR NATURAL ATTENUATION AND WATER QUALITY PARAMETERS
GROUNDWATER REMEDIAL DESIGN WORK PLAN FOR LTM

OPERABLE UNIT 9, SITES 57 AND 58

Temperature

Dissolved oxygen

Turbidity Direct-reading meter

pH Direct-reading meter

Ferrous iron (Fe+2)

Hydrogen sulfide (H2S)

Sulfide (S-2) HACH DR-850



-

P:IGISINAS_CeciIFieldISite-57-58-LTM-Design.apr 11Apr03 MJJ Layout 2-1 

CEF-P/PE-SB19/3S 

S 

• 
CEF-293-05 

S 

88G00101 
S S CEF-293-06 

rI 

II 

I 
ICEF-293-031--s 

CEF-824A-11S 

CEF-293-08 

CEF-293-10 
• S 

ICEF-293-04t--s 

LEGEND 

• • 
S 

Bio-sparging Well 
Vapor Extraction Well 
Monitoring Well 

CEF-293-01 
CEF-293-01 

Water level measurement only 
Not part of L TM program 

I CEF-293-03~ Part of L TM program 

I CEF-293-09 ~ Monitoring Wells being evaluated by Petroleum Program 
. _ (Not being sampled under the Site 57 L TM Program) 

Sewer Storm 

- TeE Plume (3 ug/L) 
- Petroleum Plume (Benzene 1,10, and 100 ug/L) 

D Day Tank 1 Excavated Area (Excavation occurred in 1999) 

NO. DATE REVISIONS 

CEF-293-07 

/. 

CEF-824-2S I
CEF-824-1S • 

po' ( '-'. - ."0'"" 
f • . . .. 
'" ~ . 
'. . . 
~ -- , 

BY CHKD APPD 

S 
CEF-824A-01S 

REFERENCES 

825 

CEF-817-1S 

I CEF-824A-22S ~ 

DRAWN BY 

MJJ 

CHECKED BY 

DATE 

06JanD3 

DATE 

COST/SCHED·AREA 

SCALE 

AS NOTED 

e- CEF-016-400 

CEF-016-39/ 

CEF-016-38S 

CEF-293-18 

S 

CEF-824A-08S 

i CEF-824A-20S ~ 

CEF-824A-18S 
S 

jCEF-824A-19S ~ 

150 
j 

S 
CEF-293-16 

SITE 57 - MONITORING WELL LOCATIONS 

OU 9, SITES 57 AND 58 

GROUNDWATER REMEDIAL DESIGN 

WORK PLAN FOR L TM 

NAVAL AIR STATION CECIL FIELD 

JACKSONVILLE, FLORIDA 

o 

CONTRACT NO. 

4187 

N 

150 Feet 

APPROVED BY DATE 

APPROVED BY DATE 

DRAWING NO. REV. 

FIGURE 2-1 0 



LEGEND 

S Monitoring Well 
CEF-312LS-1Sa Water level measurement only 
CEF-312LS-1Sa Not part of L TM program 

ICEF-312-011 Part of LTM program 

.. Sewer Storm 
- Naphthalene Plume (20 uglL) 

80 

OAAWNBY 

MJJ 

CHECKED BY 

COST/SCHEDULE-AREA 

SCALE 

AS NOTED 

o 80 Feet 

DATE 

06Jan03 

DATE 

P:\GIS\NAS_ CeciIFielrASit&-57-58-l TM-Oesign.apr 11Apt03 MJJ layout 2·2 

OillWater Separator 

CEF-312LS-01S 

ICEF-B312-07Sf 

SITE 58 - MONITORING WELL LOCATIONS 

OU 9, SITES 57 AND 58 

GROUNDWATER REMEDIAL DESIGN WORK PLAN FOR L TM 

NAVAL AIR STATION CECIL FIELD 

JACKSONVILLE, FLORIDA 

[) 

CEF-B312-13S 
S 

APPROVED BY 

APPROVED BY 

ORAWINGNO. 

CONTRACT NUMBER 

4187 

FIGURE 2-2 

DATE 

DATE 

N 

REV 
o 



 

3.0  QUALITY ASSURANCE/QUALITY CONTROL 

QA/QC samples that are typically collected have been modified for Cecil Field.  Specifically, no trip 

blanks, field blanks, or rinsate blanks are required.  Duplicates are to be collected at a rate of 10 percent 

of the total samples collected.  Matrix spike/matrix spike duplicate (MS/MSD) samples are to be collected 

at a rate of 5 percent of the total samples collected. 
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4.0  EVALUATION CRITERIA 

4.1 GROUNDWATER 

The primary evaluation criterion to determine the effectiveness of natural attenuation will be a decrease in 

concentrations of COCs detected in the groundwater.  COCs at Site 57 are benzene, xylenes, 

naphthalene, TRPH, TCE and at Site 58 are naphthalene and TRPH.  Remediation will be deemed to 

have been achieved when the concentrations of all contaminants have reached the cleanup goals. 

 

In addition, testing results for the parameters listed in Tables 2-4 and 2-5 will be used to evaluate natural 

attenuation.  The following guidelines will be used for this evaluation: 

 

Oxidation/Reduction Potential (ORP): Dechlorination of chlorinated VOCs generally requires reductive 

conditions.  ORP values of less than +50 millivolts (mV) indicate that reducing conditions are possible, 

and values of less than -100 (mV) indicate a high possibility of reducing conditions. 

 

Dissolved Oxygen (DO): Values of 0.5 to 1.0 milligrams per liter (mg/L) or greater indicate aerobic 

conditions; unfavorable conditions for reductive dechlorination for TCE and 1,1-DCE.  However, if values 

exceed 1.0 mg/L, certain chlorinated VOCs, such as vinyl chloride, and many nonhalogenated 

hydrocarbons may be aerobically degraded. 

 

Nitrates (NO3
-): Values of 1.0 mg/L or greater indicate that reductive dechlorination may be inhibited. 

 

Ferrous Iron (Fe2+): Values greater than 1.0 mg/L indicate that reductive dechlorination is possible and 

that anaerobic processes are favorable. 

 

Sulfates (SO4
2-): Values greater than 20 mg/L indicate that reductive dechlorination may be inhibited. 

 

Sulfides (S2-): Values greater than 1.0 mg/L indicate that reductive dechlorination is possible and that 
anaerobic processes are favorable. 

 

Methane (CH4): Values greater than 0.5 mg/L indicate that reductive dechlorination and anaerobic 

processes are potentially occurring but that vinyl chloride may accumulate. 

 

Carbon Dioxide (CO2), Chlorides (Cl-), Alkalinity (as CaCO3): Values greater than twice background 

levels indicate that complete degradation of organic COCs may be occurring. 

 

010310/P 4-1 CTO 0226 



 

010310/P 4-2 CTO 0226 

Total Organic Carbon (TOC):  Organic carbon concentrations greater than 20 mg/L in an aquifer indicate 

a sufficient supply of carbon to act as the primary substrate for microbial growth. 

 

pH:  The optimal range of pH values for reductive dechlorination is 5 to 9 standard units. 

 

Temperature:  Biochemical processes are accelerated at temperatures greater than approximately 

20 degrees Celsius. 

 

Orthophosphate:  Phosphate reduction is a minor anaerobic degradation process whereby bacteria can 

use phosphate (PO4) as an electron acceptor to degrade hydrocarbons.  In addition, phosphorus is an 

important nutrient for microbes and its absence may limit the overall biodegradation capacity of the 

aquifer. 

 



 

5.0  LONG-TERM MONITORING REPORTS 

Upon completion of each round of sampling, a brief data summary report will be prepared for the BCT 

documenting the investigative activities performed and presenting the analytical data and groundwater 

elevation measures generated during that sampling event.  A comprehensive annual monitoring report 

will be prepared that presents the nature and extent of chemical and geochemical results, potentiometric 

contour maps, groundwater flow discussion, and recommendations for the next year's sampling program. 

 

The annual reports will evaluate the natural attenuation process for the plume areas, and provide 

conclusions and recommendations for future actions, as required.  If it appears that contaminant 

reduction is not occurring or contamination is migrating, a recommendation will be made that the selected 

remedy be reevaluated.  

 

Analytical results will be put into the NAS Cecil Field Geographic Information System (GIS) database. 
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6.0  FIVE-YEAR REVIEWS  

Five-year reviews will be conducted at OU 9, Sites 57 and 58 in accordance with CERCLA, Section 

121(c) and the National Contingency Plan (NCP), Section 300.430(f)4(ii). 

 

6.1 BACKGROUND 

Five-year reviews are conducted at sites where remedial action results in hazardous substances, 

pollutants, or contaminants remaining on site.  Remedial action at Sites 57 and 58 does not immediately 

remove all contaminants from the site; therefore, residual contaminants will remain on site until natural 

attenuation has been successfully completed. 

 

Typically, United States Environmental Protection Agency (U.S. EPA) conducts 5-year reviews; however, 

remedial action at NAS Cecil Field is being implemented pursuant to a Federal Facility Agreement (FFA) 

under which, the Navy is responsible for conducting these reviews.  The next review is scheduled to be 

initiated in 2004 and completed by 2005. 

 

6.2 PURPOSE 

Five-year reviews are conducted to evaluate whether or not the remedies selected in the Record of 

Decision (ROD) remain protective of human health and the environment. 

 

6.3 EXECUTION 

The 5-year review process will consist of the following: 

 

• Review of background documents concerning OU 9, Sites 57 and 58, including LTM reports. 

 

• Identification and review of new regulatory standards as may have been promulgated since the 

signing of the ROD or since the previous 5-year review. 

 

• Site visit to conduct a visual inspection. 

 

• Collection of cost information. 

 

• Preparation of a 5-year review report including conclusions and recommendations for future actions 

as may be required. 
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6.4 REPORTING 

A report will be prepared at the end of each 5-year review period and will include the following elements: 

 

• An introduction including a summary of site characteristics. 

 

• A brief discussion of Remedial Action Objectives (RAOs) and discussion of the applicable or relevant 

and appropriate requirements (ARARs). 

 

• A description of monitoring and maintenance activities at the site. 

 

• A presentation of monitoring results, including an evaluation of changes in monitoring parameters. 

 

• An evaluation of how well the selected remedy has protected human health and the environment, 

including a formal statement of protectiveness of human health and the environment, a determination 

of remaining risks, and an analysis of potential deterioration of the remedy. 

 

• A presentation of cost incurred. 

 

• A summary description of the site visit. 

 

• Documentation of areas of noncompliance, as may apply. 

 

• Recommendations for future response actions, as may be required. 

 

The 5-year review reports will be submitted to the U.S. EPA Region IV, and FDEP. 
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