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EXECUTIVE SUMMARY  

 
Tetra Tech NUS, Inc. (TtNUS) has completed a Site Assessment (SA) at Site 413, Naval 

Station (NAVSTA) Mayport, Mayport, Florida in accordance with the requirements of Chapter 62-770, 

Florida Administrative Code (FAC).  This Site Assessment Report (SAR) is being submitted to the Florida 

Department of Environmental Protection (FDEP) for approval.   A Contamination Assessment Report 

(CAR) summary sheet is included as Appendix A. 

 

To complete this SA, TtNUS: 

 

• Reviewed available United States Navy (Navy) documents to:  

 

− Identify potential sources and receptors for petroleum hydrocarbons in the vicinity. 

− Identify private potable wells within a 0.25-mile radius of the site and public water supply wells 

within a 0.5-mile radius. 

− Locate nearby surface water bodies. 

− Evaluate surface hydrology and drainage. 

 

• Advanced 12 soil borings on site using Direct-Push Technology (DPT) and collected soil and 

groundwater samples from the borings for analysis by mobile and fixed-base laboratories. 

 

• Performed a soil vapor survey in the unsaturated zone to delineate areas of excessively 

contaminated soil, if present. 

 

• Referenced and obtained appropriate aquifer data from the United States Geological Survey (USGS) 

to calculate aquifer characteristics at NAVSTA Mayport. 

 

The investigation was centered on an aboveground storage tank (AST) and associated piping and former 

sump area located near the northwestern corner of Building 413.      

"Excessively contaminated soil,” as defined by Chapter 62-770.200(12), FAC, was not identified at the 

site.   

Mobile laboratory groundwater analytical results identified benzene, total xylenes, and the naphthalene 

compounds (naphthalene, 1-methylnaphthalene, and 2-methylnaphthalene) at concentrations slightly 

exceeding regulatory criteria in shallow groundwater grab samples collected by DPT near the former 

sump location extending to the northeast approximately 15 feet (ft).  Fixed-base groundwater and soil 
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samples in this same area recorded petroleum impacts, but not greater than the groundwater cleanup 

target levels (GCTLs) and soil cleanup target levels (SCTLs). 

Based on current soil and groundwater analysis and the action levels set in Chapter 62-770, FAC, it is 

recommended that no further action is warranted.    
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1.0 INTRODUCTION 

1.1 PURPOSE AND SCOPE 

TtNUS performed a SA at Site 413, NAVSTA Mayport, for the Naval Facilities Engineering Command 

Southeast under Contract Task Order (CTO) 0386 of the Comprehensive Long-term Environmental 

Action Navy (CLEAN) III, Contract Number N62467-94-D-0888.  The data collected during the 

investigation were used to prepare a SAR.  Information from the field investigation has been assimilated 

into this SAR to provide a characterization of site conditions from which to base future courses of action.  

A CAR Summary Sheet is included as Appendix A. 

 

The purpose of the SA recently completed was to evaluate the presence or absence of petroleum 

hydrocarbons in subsurface soils and groundwater at Site 413 that may have resulted from releases from 

the 560-gallon heating oil AST or associated AST piping system.  A former sump associated with this 

current system is part of the assessment.    A summary of site investigative history is provided below in 

Section 1.8.   

 

1.2 FACILITY AND SITE LOCATION 

NAVSTA Mayport is located within the corporate limits of the City of Jacksonville, Duval County, Florida, 

approximately 12 miles northeast of downtown Jacksonville and adjacent to the town of Mayport.  A  Site 

Vicinity Map showing NAVSTA Mayport’s location in northeastern Florida is provided as Figure 1-1.  The 

station complex is located on the northern end of a peninsula bounded by the Atlantic Ocean to the east 

and the St. Johns River to the north and west.  NAVSTA Mayport occupies the entire northern part of the 

peninsula except for the town of Mayport, which is located to the west between the station and the 

St. Johns River. 

 

Site 413 is located near the northeastern tip of the peninsula as shown on the Site Location Map provided 

as Figure 1-2.   

 

1.3 REGIONAL GEOLOGY AND HYDROGEOLOGY 

Northeastern Florida is underlain by two main aquifer systems: the surficial aquifer system and the 

Floridan aquifer system.  The surficial aquifer system in the vicinity of NAVSTA Mayport includes 

sediments of the Upper Hawthorn Group, upper Miocene and Pliocene deposits, and Pleistocene and 

Holocene deposits [United States Department of Agriculture (USDA), 1978].  These undifferentiated 

surficial deposits extend from land surface to the top of the Hawthorn Group about 50 ft below land 

surface (bls) (USGS, 1992).  
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The surficial aquifer system consists of fine-grained sands near the surface interspersed with thin (less 

than 1 ft) clay lenses, and generally grades to a mixture of sand and coarse shell fragments from 30 to 

50 ft bls.  The base of the surficial aquifer system is its contact with the underlying intermediate confining 

unit, which is a sequence of marine clays and discontinuous limestone stringers (Spechler, 1994).   

 

The Floridan aquifer system is the principal source of groundwater for public drinking water in most of 

northeastern Florida.  In the area of investigation, the system is comprised of (from youngest to oldest) 

the Ocala Formation, the Avon Park Formation, and the Oldsmar Limestone.  The Hawthorn Group, a 

confining unit between the surficial aquifer system and Floridan aquifer system, unconformably overlies 

the Floridan aquifer (USDA, 1978).  

 

1.4 POTABLE WATER WELL SURVEY 

The potable water supply information presented in this report was obtained from a Contamination 

Assessment Report prepared by the United States Army Corps of Engineers (USACE) for a nearby site 

(Site 1330) in 1992 (USACE, 1992).  Personnel at the water treatment plant confirmed the accuracy of 

the water well information.  Potable well information is summarized on Table 1-1.  The locations of the 

potable wells are depicted on Figure 1-3.   

 
 

Table 1-1 
Potable Water Well Survey Results 

 
Site Assessment Report, Site 413 

Naval Station Mayport 
Mayport, Florida 

 

Well ID 
Approximate 

Distance from Site 
(miles) 

Diameter  
(inches) 

Depth of Well  
(ft bls) Use 

1 1.05 12 1,000 In use 

2 0.72 16 1,000 In use 

3 1.35 16 1,000 In use 
 

Potable water is supplied to NAVSTA Mayport by three on-base supply wells.  The closest supply well to 

the site is nearly three-fourths a mile from the site (Well Number 2) as shown on Figure 1-3.  One of the 

three wells is 12 inches in diameter, and the other two are 16-inch diameter wells.  All three wells draw 

water from the Floridan aquifer from depths of approximately 1,000 ft bls.  Well capacities range between 

2.1 and 2.9 million gallons per day (mg/d) with a combined total pumping capacity of 10.0 mg/d.  The 

water is treated by the base water treatment plant prior to distribution.   
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1.5 TOPOGRAPHY AND DRAINAGE 

NAVSTA Mayport is located in the Southeastern Coastal Plain physiographic province.  The topography 

is mostly low, gentle to flat, and composed of a series of ancient marine terraces.  NAVSTA Mayport is 

located within the Silver Bluff Terrace.  The average land surface elevation at NAVSTA Mayport is 

between 8 and 10 ft above mean sea level (msl) (USGS, 1992). 

 

Site 413 is virtually flat with the exception of a storm water drainage ditch that is located at along the 

south side of Baltimore Road and abuts the area of investigation.  The site is located at the northeastern 

tip of NAVSTA Mayport on a parcel of land separating the St. Johns River from the Atlantic Ocean as 

shown on Figure 1-2.  A portion of the USGS Mayport, Florida 7.5-minute quadrangle has been 

reproduced as Figure 1-4 to show the site location relative to its topographic surroundings. More site 

specifically, a large drainage ditch parallels Baltimore Road to the north separating the road from the site.  

The ditch collects stormwater runoff from the site, Baltimore Road, and various parking lots.  From the 

site the stormwater flow is west until a culvert “Ts” into the ditch from the north, redirecting the flow to the 

north to the river.     

 

1.6 LAND USE IN SITE VICINITY  

Land uses in the vicinity are classrooms and structurally undeveloped properties.  The site is bound to the 

north by Baltimore Road, to the south a parking lot, to the east Building 1556 (classrooms) and its parking 

lot, and to the west Building 1809 (classrooms).      

 

1.7 SITE DESCRIPTION 

A site plan depicting Site 413 and its nearby surroundings is provided as Figure 1-5.  Building 413 is a 

cement block building used as a classroom training facility which comprises slightly less than 

10,000 square ft and is constructed with its long dimension oriented northeast to southwest.  Figure 1-5 is 

a site plan for the facility.  The 560-gallon heating oil AST is located near the northwestern corner of the 

building inside a wood fence enclosure.  A former sump, which was used to transfer fuel oil, is buried 

near land surface.  The sump is centrally in the grassy area along the northern end of the cement slab.  

The tank appears to be in good condition and rests on a cement slab.  

   

Utilities, such as water, electricity, and a communication line parallel a large ditch, are located on the 

northern side of the building.  The communication line enters the eastern side of the building passing 

nearby to the AST, while the water and electrical lines maintain a close proximity to the road.  No other 

utilities were identified within the area of investigation.  
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1.8 SITE OPERATIONS AND INVESTIGATIVE HISTORY  

In April 2001, closure activities for the underground piping and sumps associated with the AST (Tank 

Number N413) were completed.  No documented leaks of spills or overflows have been reported with this 

AST system other than what was observed during a Closure Report prepared by Earth systems, of 

Jacksonville Beach, FL (see Appendix B). 

 

According to the closure report, the piping was removed and the sump was closed in place during 

April 2001.  In July 2004, Earth Systems performed a closure assessment for the underground piping and 

sump associated with the AST.  A copy of the Tank Closure Report is provided as.  “Excessively 

contaminated” soil (corrected organic vapor response of 640 parts per million) was identified in a soil 

sample collected 3 ft bls at the location of the closed sump on the northern side of the AST.  A duplicate 

of this sample (SB-2) was analyzed by a fixed-base laboratory and total recoverable petroleum 

hydrocarbons (TRPH) were identified at a concentration of 23,600 milligrams per kilogram (mg/kg), 

exceeding FDEP’s industrial SCTL of 2700 mg/kg.  Other petroleum constituents, including benzene, 

toluene, ethylbenzene, and total xylenes (BTEX) and the three naphthalene compounds (naphthalene, 

1-methylnaphthalene, and 2-methylnaphthalene) were reported at concentrations exceeding leachability 

SCTLs based on groundwater criteria.  The assessment completed by Earth Systems did not identify soil 

contamination outside of the sump area. 

 

Benzene, ethylbenzene, total xylenes, and naphthalene were identified at concentrations exceeding 

FDEP GCTLs in a groundwater sample collected from a temporary monitoring installed near the sump.   

 

Earth Systems documents the depth to groundwater during their investigation to be 3.5 ft bls.   

 

1.9 PURPOSE OF CURRENT INVESTIGATION 

The objective of the SA was to assess the extent and magnitude of soil and/or groundwater 

contamination at Site 413 resulting from past and/or current fuel usage at the site.  The data collected 

during the investigation was used to prepare this SAR as required by Chapter 62-770.600, FAC.  This 

SAR provides a characterization of site conditions from which to base future courses of action.  A CAR 

summary sheet is provided as Appendix A. 
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2.0 SUBSURFACE INVESTIGATION METHODS 

2.1 QUALITY ASSURANCE 

The site investigation was conducted in general accordance with the FDEP-approved Standard Operating 

Procedures (SOPs) (DEP-001/92).  

 

2.2 ASSESSMENT STRATEGY 

Soil and groundwater quality was assessed at the site in two phases: a screening phase (Phase I) in 

which soil and groundwater grab samples were collected by DPT methods and analyzed by an on-site 

mobile laboratory and a second phase (Phase II) in which permanent monitoring wells were installed at 

optimum locations based upon Phase I analytical results.  Soil samples were also collected based on the 

screening results and groundwater samples were collected from the wells of which both sample mediums 

were analyzed by a fixed-base laboratory for gasoline analytical group (GAG) and kerosene analytical 

group (KAG) constituents of concern (COCs) per Chapter 62-777, FAC.  

  

2.3 DETERMINATION OF GROUNDWATER GRADIENT 

Prior to the inception of the soil and groundwater assessment, four piezometers were installed such that 

when surveyed and groundwater elevation measurements taken, groundwater contours for the site could 

be calculated.  The piezometers were completed approximately 3 ft into groundwater table on 

August 8, 2005 using a DPT rig.  Based on the surveyed piezometers groundwater flow pattern, 

permanent wells were installed on January 11, 2006.  The well locations were influenced by this 

preliminary piezometer flow data which determined the groundwater flow was to the northeast at 

0.0026 feet per foot (ft/ft) gradient. 

 

Permanent monitoring wells 1, 2, 3, 4, and 5, were surveyed by ARC Surveying of Jacksonville, FL, a 

Florida registered surveyor on March 31, 2006.  The elevation of the northern side of the riser, 

top-of-casing, (TOC) was surveyed to the nearest 0.01 ft.  Elevations above msl were established using 

the North American Datum 1983.   

 

A TtNUS representative recorded depth to groundwater on January 20, 2006, and February 13, 2006.  

Groundwater elevation measurements were determined by subtracting the measured depth to 

groundwater for each well from its respective surveyed TOC elevation.  Depth to groundwater 

measurements taken in January ranged from 3.68 to 4.39 ft bls, and February measurements ranged 

from 3.73 to 4.48 ft bls.  Section 3.1.3 discusses the depths to groundwater measurements.   
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2.4 SOIL QUALITY ASSESSMENT  

2.4.1 Soil Borings 

Locations of 12 soil borings completed during the Phase I of the assessment are shown on Figure 2-1.  

Soil boring were advanced to a depth of 4 ft bls using an stainless steel, 3-inch inside diameter (ID) 

hand-auger assembly for the purpose of locating utilities and collecting soil screening samples.  Soil 

boring SB-11 was subsequently advanced from 4 ft bls to 17 ft bls using a DPT (Geoprobe®) to establish 

a site lithologic profile.  A 5-ft long, stainless steel macocore sampler lined with plastic sleeves was 

attached to the end of the DPT push rod.  Continuous samples were collected with the macrocore tool 

from 4 to 17 ft bls where a homogeneous fine sand was observed.  The DPT rig met refusal at 17 ft bls 

due to very fine tightly packed sands.    

 
2.4.2 Field Screening Procedures 

Twelve soil borings (SB-01 through SB-12) were completed at Site 413 during the Phase I assessment 

for the purpose of the soil quality assessment.  Boring locations are shown on Figure 2-1.    Soil samples 

were collected from each location at depths of 1 ft and 2 ft bls and screened for organic vapors using an 

Organic Vapor Analyzer (OVA) equipped with a Flame Ionization Detector (FID).  Soil vapor analyses 

were performed in accordance with the headspace screening method described in 

Chapter 62-770.200(2), FAC.  Results of the soil vapor screening survey conducted at Site 413 are 

discussed in Section 3.2.   

 

The focus of the Phase I soil screening event was centered on the sump area located at the north central 

end of the AST where closure sampling indicated excessively contaminated soil.  A slender unpaved area 

of soil was present between the cement slab, which the AST was built upon, and the security fence.  

Numerous attempts were made at collecting soil samples in this unpaved area of which only one was 

able to be completed to the desired depth of 2 ft bls due to underground obstructions causing boring 

advancement refusal.  Soil collected from SB-02 at depths of 1 ft and 2 ft bls were screened using the 

OVA.  It was observed from SB-02 that soils removed at depths of 3 ft and 4 ft bls were moist and 

contained petroleum odors.  Due to the numerous attempts to collect a sample to depth, the soil in the 

sump area became mixed allowing for only one representative sample to depth (SB-02).  Because of the 

churned soil, the second closest sample was collected at the closest location from just outside the fence 

(SB-11).  SB-11 is approximately 3 ft from the sump area.  Soil samples were collected for screening no 

deeper than 2 ft bls because the capillary region of the water table extended to 3 ft bls.  
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Additional soil assessment of the site during Phase I operations, included collecting soil samples from 8 

of the 12 borings (soil borings 1-8).  These samples were analyzed at a mobile laboratory for BTEX, 

methyl tertiary-butyl ether (MTBE), naphthalene, 1-methylnaphthalene, and 2-methylnaphthalene.  All 

collected samples were above the capillary region and therefore obtained from 1 ft and 2 ft bls.   

 

2.4.3 Soil Sampling Strategy for Fixed-Base Laboratory Analysis 

2.4.3.1 Fixed-Base Laboratory 

Based on the initial assessment (Phase I), two soil samples were submitted to Environmental 

Conservation Laboratories, Inc. (ENCO) of Jacksonville, Florida, a fixed-base laboratory, for analysis of 

GAG/KAG constituents, which include volatile organic compounds (VOCs), polynuclear aromatic 

hydrocarbons (PAHs), and TRPH.  Soil samples submitted for fixed-base laboratory analysis are typically 

based on field screening results, although for this site the screening results were all equal to background 

levels.  The basis for the sample collection was then determined on possible location of a surface release 

and the information provided in the Closure Report.  Soil in the area of SB-2, was collected from the 

sump at a similar location as the sample collected by Earth Systems. Soils in the area of the sump were 

mixed due to repeated refusal attempts to get to depth and, therefore, a duplicate sample collected for 

the purpose of fixed-base laboratory analysis of SB-2 was unattainable.  The second closest sample 

location to the sump became SB-11, which is located approximately 3 ft north of the sump area.  The 

second sample SB-03 was collected from the area where mobile laboratory groundwater impacts were 

present.  Since there was no high, medium, and low screened sample reading using the OVA and no 

visible evidence of a release, only two soil samples were collected.   

 

2.5 GROUNDWATER ASSESSMENT METHODS 

2.5.1 DPT Grab Samples (Phase I) 

The primary purpose of the DPT investigation (August 8, 2005) was to collect groundwater grab samples 

from the upper 4 ft of the saturated zone and, in conjunction with quick turnaround of mobile laboratory 

analyses, estimate the lateral and vertical extent of contamination in the shallow surficial aquifer, if 

present.  Grab samples were collected by DPT (GeoProbe®) from the approximate depth interval 4 ft to 

8 ft bls at 11 of the 12 boring locations.  For soil boring SB-02, a hand auger completed the boring 

approximately 2 ft into the groundwater.  The hand auger was used in place of the probe due to the 

limited area between the AST and fence.  All groundwater samples were collected using a detachable 

drive tip attached to a 48-inch, retractable stainless steel well screen encased in the lead drive casing.  

After the water sampler was advanced into the designated zone, the casing was withdrawn 48 inches to 

allow influx of groundwater to the retractable screen.  For groundwater recovery, tubing was inserted into 
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the probe and connected to a peristaltic pump.  Several screen volumes were then pumped from the 

probe in order to reduce turbidity.  After purging, groundwater samples were collected by pumping directly 

into 40-milliliter vials and immediately submitted to the on-site mobile laboratory for analysis of BTEX, 

MTBE, naphthalene, 1-methylnaphthalene, and 2-methylnaphthalene. 

 
2.5.2 Permanent Monitoring Wells (Phase II) 

Six permanent monitoring wells [MPT-413-MW-01S (MW-01S), MW-02S, MW-03S, MW-04S, MW-05S 

and MW-06S] were installed at the site on January 11, 2006 and August 4, 2006 by Partridge Well 

Drilling, Inc. of Jacksonville, Florida under TtNUS supervision.  All wells are shallow monitoring wells with 

10-ft screened sections intersecting the water table.  Monitoring well locations are shown on Figure 2-2.  

Well locations were selected based upon analytical results and groundwater flow data generated from 

piezometers installed during Phase I.  The general positions of the new wells relative to the potential 

source area(s) of contamination are as follows:  MW-06S source area well; MW-01S and MW-02S up 

gradient; and MW-03S,  MW-04S, and MW-05S down gradient.     

 

2.5.2.1 Drilling Method 

The six monitoring wells were installed by Partridge Well Drilling of Jacksonville, Florida under the 

supervision of a TtNUS representative.  At six of the monitoring well locations, a posthole digger was 

used to excavate boreholes from ground surface to a depth of 5 ft bls to verify absence of subsurface 

utilities.  For five of the six wells, boreholes were advanced using 4¼-inch ID hollow stem augers (HSAs) 

attached to a truck-mounted drill rig.  The sixth well was installed using a DPT drill rig.  Soil boring logs for 

wells MW-01S through MW-05S, descriptions of cuttings generated during drilling are provided in 

Appendix C.  No drill cuttings were generated using the DPT drill rig.  

 

2.5.2.2 Construction and Development 

Boreholes for shallow wells MW-01S through MW-05S were advanced to total depths ranging from 12.50 

to 13.50 ft bls.  Monitoring wells constructed of 2-inch diameter, 0.010-inch mill slotted schedule (SCH) 40 

polyvinyl chloride (PVC) screen attached to a suitable length of solid riser (flush threaded) were inserted 

through the drilling rods after attaining total depth.  All shallow wells were constructed with 10-ft screens.  

Graded 20/30 silica sand was poured from the surface between the PVC well and HSAs as the augers 

were being removed from the borehole to create a filter pack in the annular space between borehole and 

screened section of the monitoring well.    During construction of the shallow wells, the filter pack was 

poured into the annular space to a depth approximately 1 ft above the top of the screen and was capped 

by approximately 0.5 ft of 30/65 fine sand.  The remaining annular space from the top of the fine sand 

seal to within 6 inches of ground surface was filled with Type I Portland cement grout.  
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Monitoring well MW-06S was installed using 10 ft of 1-inch diameter, 0.010-inch mill slotted SCH 40 PVC 

screen attached to a suitable length of solid riser (flush threaded) were inserted through the rods after 

attaining a total depth of 13 ft.  A pre-packed filter was fitted on the well using 20/30 sands and 0.5 ft of 

30/65 sands sealed the well with Type I Portland cement filling the annular space to almost land surface.  

 

Each well was completed at the surface with an 8-inch diameter steel manhole equipped with a boltdown 

cover.  Manholes were secured in place with concrete pads 2 ft square and 6 inches thick.  A locking, 

expansible gasket cap was inserted at the top of the PVC casing after well installation.  A schematic 

diagram showing details of well construction (shallow and deep) is provided as Figure 2-3.  Construction 

diagrams for the individual wells are provided in Appendix D.  

 

Piezometers were installed to an approximate depth of 6 ft bls.  Each piezometer was constructed with 

1.25-inch diameter, 0.010-inch mill slotted SCH 40 PVC screen that was attached to a suitable length of 

riser.  The piezometers were installed using direct push technology.  The annular space was filled with 

20/30 filter sand to land surface. 

  
Wells were developed a by Partridge Well Drilling, Inc. representative using a submersible Whale pump.  

Wells were developed until water became virtually clear.  All development water was containerized for 

disposal in 55-gallon steel drums. 

 

2.5.2.3 Groundwater Sampling 

Groundwater samples were collected from the five newly-installed shallow monitoring wells on 

January 17, 2006 and August 9, 2006. Groundwater sampling was conducted in general accordance with 

SOPs adopted by FDEP in 2002.  A minimum one well volume was pumped from each shallow well 

(partially submerged screen) using a peristaltic pump and the low flow quiescent purging method.  After 

purging of these initial quantities, purging was continued and field parameters pH, specific conductance, 

dissolved oxygen, temperature, and oxidation/reduction potential were measured periodically (minimum 

3-minute intervals) using a YSI 556 instrument.  Turbidity was measured using LaMotte 2020 

turbidimeter.  Purging was considered complete when three consecutive measurements were within the 

following limits: 

 

• Temperature + 0.2 degrees Celsius (oC) 

• pH + 0.2 Standard Units 

• Specific conductivity + 5 percent of previous reading(s) 

• Dissolved oxygen not greater than 20 percent of saturation at field measured temperature 

• Turbidity less than or equal to 20 Nephelometric Units.  



Type I Portland Cement Grout

30/65 Fine Sand Seal

20/30 Silica Sand Filter Pack

2-inch  Diameter SCH 40 PVC Casing

Nominal 8-inch Diameter Borehole

0.010-inch SCH 40 PVC Mill-
Slotted Well Screen (10 ft length)

Total Depth

Boltdown Manhole Cover

Locking Expansible Gasket Cap

2-ft x 2-ft x 6-in Concrete Pad

8-inch Diameter Steel

Top of Well Screen

Bottom of Screen
Bottom Plug

~3 ft bls

~1 ft bls

~0.5 ft bls

Water Table
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Groundwater sampling logs and low flow purge sheets compiled during purging and sampling of the six 

wells are provided in Appendix E.   

 

After collection, samples were immediately placed on ice and delivered to ENCO Laboratory in 

Jacksonville, Florida the following morning under proper chain-of-custody and preservation (4 oC) 

protocol.  Samples were analyzed for VOCs using United States Environmental Protection Agency 

(USEPA) Method 8260, PAHs using USEPA Method 8270, ethylene dibromide using USEPA 

Method 504.1, lead using USEPA Method 200.7, and TRPH using Florida Petroleum Range Organics 

(FL-PRO).   
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3.0 RESULTS OF INVESTIGATION 

3.1 SITE GEOLOGY AND HYDROGEOLOGY 

3.1.1 Lithology 

The most resolute description of material underlying Site 413 was obtained during retrieval of soil during 

well installation on August 15, 2003.  Soil cuttings generated during excavation of monitoring well 

boreholes by HSAs were also described by TtNUS’ on-site scientist.  Soil borings logs containing these 

lithologic descriptions are provided in Appendix C.   

 

3.1.2 Groundwater Flow Direction   

As discussed in Section 2.3, the direction of groundwater flow in the surficial aquifer underlying the site 

was estimated to be northeasterly.  This preliminary indication of groundwater flow direction using data 

from temporary piezometers was one of the criteria used in selecting permanent monitoring well 

locations.   After installation of the permanent monitoring wells, direction of groundwater flow was 

determined using the wells as control points in the same fashion that the piezometers were used in the 

preliminary determination.   

 

Surveyed TOC elevations of the permanent monitoring wells were subtracted from depth-to-water 

measurements obtained on January 20, 2006, and February 13, 2006.  The depth to water table elevation 

values for these two sets of measurements are presented in Table 3-1 and equipotent contour lines have 

been added to depict groundwater flow direction in Figures 3-1 and Figure 3-2, respectively.  The 

groundwater flow during the January measurements is north, while the February measurements depicted 

northwestern flow direction, while the piezometers data established a northeastern flow pattern.  This 

effect is caused by the tidal influences associated with the nearby Atlantic Ocean.  Historical regional 

groundwater flow patters for a nearby site Building 351 (across the street to the north) is towards the 

St. Johns River (TtNUS, 2004).   

   

3.1.3 Aquifer Classification and Characteristics  

The State of Florida classifies the surficial aquifer underlying the site as G-II.  Previous USGS aquifer test 

data indicate that the average hydraulic conductivity of the surficial aquifer is approximately 4.34 ft per 

day (ft/day) (TtNUS, 2001).   
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Table 3-1 
Water Table Elevation Data 

 
Site Assessment Report, Site 413 

Naval Station Mayport 
Mayport, Florida  

 

January 20, 2006 February 13, 2006 Well ID 
Number 

MPT-413- 

Total Well 
Depth (ft) 

TOC Elevation 
(ft msl) 

Depth to 
Water Below 

TOC (ft) 

Water Table 
Elevation  
(ft msl) 

Depth to 
Water Below 

TOC (ft) 

Water Table 
Elevation  
(ft msl) 

MW-1 12.0 6.68 3.79 2.89 3.90 2.78 
MW-2      13.0           7.20 4.30 2.90 4.40 2.80 
MW-3 13.0 7.26 4.39 2.87 4.48 2.78 
MW-4 13.0 6.64 3.82 2.82 3.91 2.73 
MW-5 12.0 6.50 3.69 2.81         3.73         3.77 
MW-6 13.0 NM NM NM NM NM 

NM = not measured 
 
 
The horizontal groundwater (hydraulic) gradient across the site was evaluated from water level data listed 

in Table 3-1 and shown on Figures 3-1 and 3-2.  As these data and figures indicate, the hydraulic 

gradient at the site is subject to hydraulic gradient reversal due to the site’s position on a narrow 

peninsula roughly equidistant between two water bodies (St. Johns River and Atlantic Ocean).  The 

average horizontal hydraulic gradient beneath the site, calculated from potentiometric contours depicted 

on Figures 3-1 and 3-2, was determined to be 0.0026 ft/ft.  

 

Based on information provided by Driscoll (Driscoll, 1986) and on lithologic descriptions of material 

encountered during the current investigation, the effective porosity of surficial aquifer sediments was 

estimated to be 0.30. 

 

Using Darcy’s Law, the groundwater velocity at the site was calculated. 

 

Darcy’s Law may be expressed as follows: 

V   = 
n

)lxK(  

 where: V = average seepage velocity 

  K = hydraulic conductivity 

  n = effective porosity 

  I = average hydraulic gradient 
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Using a hydraulic conductivity of 4.34 ft/day, a hydraulic gradient of 0.0026 ft/ft, an inferred effective 

porosity value of 0.30, and Darcy's law, the groundwater seepage velocity across the site was calculated 

at 0.0376 ft/day or 13.724 ft per year.  However, the reversal in flow direction with tidal influences likely 

results in a lower velocity.    

 

3.2 SOIL SCREENING RESULTS 

Soil vapor screening methods and sampling locations for headspace analyses are discussed in 

Section 2.4.1.  Twenty-four samples were screened for organic vapors, 2 from each of the 12 borings.  

None of the samples produced an instrument response greater than background concentrations.  The 

screening locations can be viewed on the Soil Boring Locations figure (see Figure 2-1).  

 

3.3 SOIL SAMPLE ANALYTICAL RESULTS 

3.3.1 Mobile Laboratory 

No targeted constituent was detected in the eight soil samples analyzed by the mobile laboratory.  

Detection limits were 0.01 mg/kg for BTEX and 0.05 mg/kg for MTBE and the three naphthalene 

compounds.  A copy of KB Laboratories’ analytical report is provided in Appendix F, and Figure 2-1 

depicts the corresponding soil sample locations of the collected soil samples numbers 1-8.   

 

3.3.2 Fixed-Base Laboratory  

Soil samples submitted to ENCO for GAG/KAG analysis were SB-011 (2 ft) and SB-01 (2 ft).  Detected 

concentrations reported by the laboratory are listed in Table 3-2. Toluene was reported at 2 parts per 

billion in both soil samples which is just above the lab detection limits as shown on Figure 3-3.  The 

laboratory report submitted by ENCO is provided as Appendix G.  No other detections were recorded.  

 
 

Table 3-2 
Compounds Detected in Soil Samples by Fixed-Base Laboratory 

 

Site Assessment Report, Site 413 
Naval Station Mayport 

Mayport, Florida 
Sample ID and Sample Interval 

FDEP SCTL (mg/kg) 
SB-03 SB-11 Compound 

Residential Industrial Leachability 2 ft 2 ft 
VOCs (USEPA Method 8260B) (mg/kg) 
Toluene 380 2600 0.5 0.002 0.002 
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3.4 GROUNDWATER ANALYTICAL RESULTS 

3.4.1 Mobile Laboratory 

Detected concentrations of COCs reported by the mobile laboratory are listed on Table 3-3 and illustrated 

on Figure 3-4.  The largest number of detections and GCTL exceedances were reported in the sample 

collected from SB-02 on the northern side of the AST near the former sump location where Earth 

Systems had reported contamination in their closure report (Earth Systems, 2004).  In this sample, 

concentrations exceeding GCTLs were reported for benzene [4.5 micrograms per liter (µg/L)], total 

xylenes (39.4 µg/L), naphthalene (34.2 µg/L), and 2-methylnaphthalene (31.9 µg/L).  Values slightly 

exceeding GCTLs were reported for the three naphthalene compounds in samples collected from SB-03, 

located approximately 15 ft east of SB-02.  As shown on Figure 3-4, detections were reported in five other 

samples analyzed; however, exceedances were only reported in samples from SB-02 and -03.  During 

Phase I of the field operations, an attempt was made to reach depths near 40 ft bls, but refusal was met 

at 17 ft bls.  One sample collected from SB-11 was collected from 17ft bls to assess vertical extent.  

Analytical results for the vertical extent sample (SB-11) were equal to laboratory detection limits for VOCs 

for both the mobile laboratory and fixed-base laboratory.  The analytical report submitted by 

KB Laboratories is included in Appendix F.   

 

Table 3-3 
Compounds Detected in Groundwater Samples by Mobile Laboratory 

 
Site Assessment Report, Site 413 

Naval Station Mayport 
Mayport, Florida 

 

Sample ID and Sample Date 
SB-01 SB-02 SB-03 SB-04 SB-05 SB-06 Compound GCTL 

(µg/L) 8/08/05 8/08/05 8/08/05 8/08/05 8/08/05 8/08/05 

VOCs, USEPA Method 8260B (µg/L) 
Benzene 1 <1.0 4.5 <1.0 <1.0 <1.0 <1.0 
Toluene 40 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
Ethylbenzene 30 <1.0 13.8 9.6 <1.0 <1.0 <1.0 
Total Xylenes 20 <1.0 39.4 16.3 <1.0 1.0 1.7 
Naphthalene 14 <5.0 34.2 34.7 <50 <50 9.4 
1-Methylnaphthalene 28 <5.0 27.0 38.0 <5.0 <5.0 22.4 
2-Methylnaphthalene 28 <5.0 31.9 28.7 <5.0 <5.0 22.4 

Sample ID and Sample Date 
SB-07 SB-08 SB-09 SB-10 SB-11 SB-12 Compound GCTL 

(µg/L) 8/08/05 8/08/05 8/08/05 8/08/05 8/08/05 8/09/05 
VOCs, USEPA Method 8260B (µg/L) 
Benzene 1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
Toluene 40 <1.0 <1.0 <1.0 <1.0  1.1 1.3 
Ethylbenzene 30 <1.0 <1.0 <1.0 <1.0 <1.0 1.5 
Total Xylenes 20 <1.0 <1.0 <1.0 <1.0 <1.0 9.1 
Naphthalene 14 <5.0 <5.0 <5.0 <5.0 <50 <5.0 
1-Methylnaphthalene 28 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 
2-Methylnaphthalene 28 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 
Note: Bold exceeds Chapter 62-770, FAC, GCTLs. 
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3.4.2 Fixed-Base Laboratory  

TtNUS personnel collected groundwater samples from the permanent monitoring wells at Site 413 on 

January 17, 2006 and August 9, 2006.  The six newly-installed wells (MW-01S, MW-02S, MW-03S, MW-

04S, MW-05S, and MW-06S) were sampled and submitted to ENCO for analysis of GAG/KAG 

constituents. The fixed-base sample results did demonstrate the presence of petroleum impacts in 

monitoring well MW-03S, MW-05S, and MW06S but at trace levels well below the GCTL, unlike the 

numbers from the mobile laboratory.  The well with the most constituents identified was MW-06S located 

next to the sump.    

 

The ENCO results for groundwater samples collected from MW-06S and MW-03S did not coincide with 

the mobile laboratory data that reported exceedances of the GCTLs for VOCs and PAHs in samples 

collected from SB-02, and SB-03 (see Table 3-3). Soil boring SB-02 and MW-06S were completed within 

2 ft of the other while soil boring SB-03 is in the same location as MW-03S  

  

A summary of detected compounds in samples collected from the permanent monitoring wells is 

presented in Table 3-4 and illustrated on Figure 3-5.  Validated laboratory reports are provided in 

Appendix G. 

 
 

Table 3-4 
Compounds Detected in Groundwater Samples by Fixed-Base Laboratory 

 
Site Assessment Report, Site 413 

Naval Station Mayport 
Mayport, Florida 

 

Sample ID (MPT-413-) and Sample Date 
MW01S MW02S MW03S MW04S MW05S MW-06S SB-11 Compound GCTL 

(µg/L) 01/17/06 01/17/06 01/17/06 01/17/06 01/17/06 8/9/06 8/8/2005 

VOCs, USEPA Method 8260B (µg/L 
Ethylbenzene  0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.9 1U 
m+p-Xylenes 20 0.3 U 0.3 U 1.02 J 0.3 U 0.3 U 3.1 2 U 

PAHs, USEPA Method 8270 (µg/L) 
1-Methylnaphthalene 28 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 1.16 NM 
2-Methylnaphthalene 28 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 2.50 NM 
Acenaphthene 20 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.13 NM 
Fluorene 280 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.22 NM 
Naphthalene 14 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 1.38 NM 
Phenanthrene 210 0.02U 0.02 U 0.02 U 0.02 U 0.02 U 0.30 NM 
Pyrene 210 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.12 NM 

FL-PRO (mg/L) 
TRPH (C08-C40) 5 0.094 U 0.094 U 0.094 U 0.094 U 0.094 U 0.446 NM 
Notes:         
NM = not measured  mg/L = milligrams per liter 
Groundwater collected from SB-11 (17 ft bls) was a split sample with the mobile laboratory.   
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4.0 DISCUSSION 

In April 2001, closure activities for the underground piping and sump associated with AST N413 were 

completed.  The sump was closed in place, and the piping was removed. New piping to service the AST 

is attached to the building wall. In July 2004, Earth Systems performed a closure assessment for the 

underground piping and sump associated with the AST.  “Excessively contaminated” soil was identified in 

a soil sample collected 3 ft bls at the location of the closed sump on the northern side of the AST.  A 

duplicate of this sample was analyzed by a fixed-base laboratory.  TRPH, BTEX, and the three 

naphthalene compounds (naphthalene, 1-methylnaphthalene, and 2-methylnaphthalene) were reported 

at concentrations exceeding SCTLs based on soil leachability criteria.  No soil contamination outside of 

the sump area was recorded.  Earth Systems documents the depth to groundwater during their 

investigation being 3.5 ft bls. 

 

Based on the Earth Systems limited assessment, groundwater impacts were also only detected near the 

sump area.  Constituents of benzene, ethylbenzene, total xylenes, and naphthalene were identified at 

concentrations exceeding FDEP GCTLs in a groundwater sample collected from a temporary monitoring 

installed near the sump.   

 

Approximately 2 years later, TtNUS was tasked with completing an assessment of the same area.  The 

assessment of the soil and groundwater surrounding the AST was the focus by both TtNUS and Earth 

Systems.  Although similar sample locations were selected, there was limited similarity in the findings.  

The disjunction of the soil sample results between the Earth Systems and TtNUS assessments rests in 

the determination of groundwater hydrology.   For soil vapor measurements, TtNUS did not screen below 

2 ft bls, while Earth Systems recorded “excessively contaminated” soils only at 3 ft bls.  TtNUS field 

personnel did identify an area approximately 3 ft bls near the sump (SB-02) which did contain petroleum 

odors in the soil.  This soil appeared damp and, therefore, was not collected for field screening.  The soil 

samples were not collected for screening below 2 ft bls because the samples were to be collected from 

above the capillary region.  Heavy rain events can easily temporarily raise the capillary region of the 

water table a foot or more creating a broader smear zone.  TtNUS personnel screened soils down to 2 ft 

bls, which did not elicit an instrument response.      

 

Groundwater sample results were collected in the region of the former sump from the following three 

sources: a temporary well (Earth Systems), a DPT groundwater sampler, and monitoring well MW-06S 

(TtNUS).  During Phase 1 of the TtNUS assessment groundwater samples collected from the DPT 

groundwater sampler were sent to an on-site mobile laboratory for analysis.   In both cases, similarities 

were present with exceedances in VOCs and PAHs.  Exceedances during the TtNUS assessment were 

recorded in boring numbers SB-02 and SB-03 which are approximately 15 ft apart.   Soil boring SB-02 is 
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located within a few feet of the sump while SB-03 is located approximately 15 ft to the east.   Both 

groundwater analytical results collected from SB-02 and SB-03 and analyzed by a mobile lab were similar 

in concentration and most constituents.  To assess this potential release, Phase II of the assessment 

began with the installation of monitoring wells.  Six monitoring wells were installed with monitoring wells 

MW-01S, MW-02S, MW-04S, MW-05S, and MW-06S located in positions surrounding the AST, and 

monitoring well MW-06S was installed in the source area near the sump.  Groundwater samples were 

collected for analyses of GAG/KAG constituents at a fixed-base laboratory.  Based on these groundwater 

analytical results, minimal petroleum impacts (VOC, PAH, and TRPH) are present, but below GCTL 

values. 

 

Based on findings no vadose soil impacts are present.  The presence of petroleum was found in the 

groundwater at levels below GCTLs.   
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5.0 SUMMARY 

A SA was performed at Site 413, NAVSTA Mayport, in which soil samples were screened with an 

OVA-FID for organic vapor content, and soil and groundwater samples were analyzed by mobile and 

fixed-base laboratories for GAG and KAG constituents.  The investigation was centered on a former 

sump area which was located on the northern side of AST N413. 

 

Prior to soil and groundwater assessment activities, four piezometers were installed.  Based on the 

groundwater flow determination from these piezometers, five permanent monitoring wells were installed.  

Based on the wells and historical documentation, groundwater flow is to the north towards the St. Johns 

River, but is heavily influenced by tidal fluctuations. 

 

Twelve soil borings were advanced by DPT in and around the sump area during the preliminary phase of 

the assessment evaluation of soil and groundwater quality, and five permanent monitoring wells were 

installed and sampled during a follow-up phase.  The water table was encountered at approximately 

4 ft bls, and soil samples were collected a the 1ft and 2 ft intervals above the water table.  Collected soil 

samples were screened with an OVA-FID and had no “excessively contaminated soil” per Chapter 62-

770, FAC, since no sample was recorded above background levels. 

 

Eight of the 12 soil samples were analyzed by the mobile laboratory.  None of the petroleum constituents 

targeted were reported a concentrations equal to or exceeding regulatory criteria. 

 

Concentrations exceeding GCTLs were reported in 2 of 12 groundwater grab samples (SB-02 and SB-

03) analyzed by the mobile laboratory during DPT assessment.  Groundwater sample collected from soil 

borings SB-02 concentrations exceeding GCTLs were reported for benzene (4.5 µg/L), total xylenes 

(39.4 µg/L), naphthalene (34.2 µg/L), and 2-methylnaphthalene (31.9 µg/L).  Similar values slightly 

exceeding GCTLs were reported for the three naphthalene compounds in samples collected from 

TMW-03, located approximately 15 ft east of TMW-02.  Both of these samples were collected in the area 

of the former sump with TWM-02 being located at the former sump.  

 

No exceedances were reported by the fixed-base laboratory in groundwater samples collected from 

5 permanent monitoring wells.  Monitoring well MW-03S is located between soil boring SB-02 (source 

area) and SB-03 where both mobile laboratory groundwater samples recorded exceedances to the 

GCTLs. 

 

Based on the findings of the assessment, petroleum impacts are not present in the soil but are present in 

the groundwater at concentrations below GCTLs. 
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6.0 RECOMMENDATIONS                   

Due to the lack of impact to soils and groundwater above FDEP criteria, TtNUS recommends No Further 

Action for Site 413. 
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APPENDIX A 
 

CONTAMINATION ASSESSMENT REPORT (CAR) SUMMARY SHEET 



CONTAMINATION  ASSESSMENT REPORT SUMMARY SHEET 
 

Facility Name: Site 413 Reimbursement Site: ¨                                      
 

Location: NS Mayport , Mayport, FL State Contract Site: ¨ 
 

EDI #:  FAC I.D.#  Other: Non-Prog. þ   
 
Date Reviewed:  Local Government:  
 
(1) Source of Spill: Break in piping system of AST Date of Spill: Unknown  
 
(2) Type of Product:  Gasoline Group  Gallons Lost   Kerosene Group Gallons Lost 
 
 ¨  Leaded   ¨  Kerosene  
 
 ¨ Unleaded Regular   ¨  Diesel  
 
 ¨ Unleaded Premium   ¨    JP-4 Jet Fuel  
 
 ¨ Gasohol   þ  Heating Fuel unknown 
 
 ¨ Undetermined   ¨  Unknown  
 
(3) Description of IRA: none  ¨ Free product Removal:  (gals)                  
Line break.    ¨             Soil Removal:  (cubic yds) 
  ¨           Soil Incineration:  (cubic yds) 
 
(4) Free Product still present  (yes/no) No Maximum apparent product thickness: N/A (feet) 
 
(5) Maximum Groundwater Total VOA: 0.40 µg.L benzene: BDL EDB: BDL 
      contamination levels (ppb): lead: BDL MTBE: BDL other:  
 
 
(6) Brief lithologic description:  Medium to fine sand.  No significant lithologic variations across site. 
 
 
(7) Areal and vertical extent of soils contamination defined (yes/no) Yes                                                                         
 
      Highest current soil concentration (OVA: 0 ppm)  or (EPA method 5030/8020:  ppb) 
 
(8) Lower aquifer contaminated?  (yes/no) No Depth of vertical 

contamination: 
N/A. 

 
(9) Date of last complete round of groundwater sampling: 1/17/06 Date of last soil sampling: 8/12/05 
 
(10) QAPP approved?  (yes/no)     Date: NA 
 
(11) Direction (e.g. NNW) of surficial groundwater flow: N (Fig. 3-1 on page ) 
 
(12) Average depth to groundwater: 4.0 (ft) 
 
(13) Observed range of seasonal groundwater fluctuations:  

0.1 ft 
(ft) (Based on water level data 
collected during the CAR 
investigation) 

 
(14) Estimated rate of groundwater flow: 0.0376 (ft/day) 
 
(15) Hydraulic gradient across site:  0.0026 (ft/ft) 
 
(16) Aquifer characteristics:    Values    Units    Method 
        Hydraulic conductivity 4.34  ft/day  Kasenow & Pare, 1995 
        Storage coefficient -  ft/ft  - 
        Aquifer thickness   ft  Literature 
        Effective soil porosity 0.30  %  Literature 
        Transmissivity            gal/day/ft  Specific Capacity Tests 
 
(17) Other remarks: None 
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APPENDIX B 

 
TANK CLOSURE REPORT 
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APPENDIX C 

 
SOIL BORING LOGS AND LITHOLOGIC DESCRIPTIONS 
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APPENDIX D 
 

CONSTRUCTION DIAGRAMS 
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APPENDIX E 
 

GROUNDWATER FIELD SAMPLING DATA SHEETS 
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APPENDIX F 
 

MOBILE LABORATORY ANALYTICAL RESULTS 
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APPENDIX G 
 

FIXED-BASE LABORATORY ANALYTICAL RESULTS 
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