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 FOREWORD 
 
 
 
 
 
 

To meet its mission objectives, the U.S. Navy performs a variety of operations, some requiring the use, 
handling, storage, or disposal of hazardous materials.  Through accidental spills and leaks and conventional 
methods of past disposal, hazardous materials may have entered the environment.  With growing knowledge 
of the long-term effects of hazardous materials on the environment, the U. S. Department of Defense 
initiated various programs to investigate and remediate conditions related to suspected past releases of 
hazardous materials at its facilities.   
 
One of these programs is the Installation Restoration (IR) program.  This program complies with the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) as amended by the 
Superfund Amendments and Reauthorization Act (SARA), the Resource Conservation and Recovery Act, 
and the Hazardous and Solid Waste Amendments of 1984.  These acts establish the means to assess and 
clean up hazardous waste sites for both private-sector and federal facilities.  The CERCLA and SARA acts 
form the basis for what is commonly known as the Superfund program. 
 
Originally, the Navy's part of this program was called the Naval Assessment and Control of Installation 
Pollutants (NACIP) program.  Early reports reflect the NACIP process and terminology.  The Navy eventually 
adopted the program structure and terminology of the standard IR program. 
 
The IR program consists of Preliminary Assessment (PA) and Site Inspections (SIs), Remedial Investigation 
(RI) and Feasibility Study (FS), and Remedial Design (RD) and Remedial Action (RA) at sites where 
chemicals were allegedly spilled or disposed of.  The PA and SI identify the presence of pollutants.  The 
nature and extent of contamination as well as the selected remedial solutions are determined during the 
RI/FS.  The RD and RA are performed to complete implementation of the solution. 
 
The Southern Division, Naval Facilities Engineering Command manages and the U.S. Environmental 
Protection Agency and the Florida Department of Environmental Protection (formerly the Florida Department 
of Environmental Regulation) oversee the Navy environmental program at Naval Air Station (NAS) Pensacola.  
All aspects of the program are conducted in compliance with state and federal regulations, as ensured by 
the participation of these regulatory agencies. 
 
Questions regarding the CERCLA program at NAS Pensacola should be addressed to Mr. William Hill, 
Code 1851, at (843) 820-7324. 
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ACRONYMS 
 
 
BLS    below land surface 
 
CERCLA    Comprehensive Environmental Response, Compensation,  
    and Liability Act 
COMPQAP   Comprehensive Quality Assurance Plan 
 
DEL    Direct Exposure Limit 
DOT    Department of Transportation 
DPT    Direct Push Technology 
 
E/A&H    EnSafe/Allen and Hoshall 
 
FAC    Florida Administrative Code 
FDEP    Florida Department of Environmental Protection 
FID    Flame Ionization Detector 
 
GPS    Global Positioning System 
 
ID    Inner Diameter 
IR    Installation Restoration 
 
MSL    Mean Sea Level 
 
NAD    North American Datum 
NAS    Naval Air Station 
NAVD    North American Vertical Datum 
NTU    Nephelometric Turbidity Unit 
 
PCB    Polychlorinated Biphenyls 
 
OVA    Organic Vapor Analysis 
 
SARA    Superfund Amendments and Reauthorization Act 
SCM    Site Conceptual Model 
SCR    Site Characterization Report 
SOP    Standard Operating Procedure 
SOUTHNAVFACENGCOM Southern Division Naval Facilities Engineering Command 
SOW    Scope of Work  
SVOC    Semivolatile Organics 
 
TAL    Target Analyte List 
TCL    Target Compound List 
TtNUS    Tetra Tech NUS 
 
USEPA    United States Environmental Protection Agency 
 
VOC    Volatile Organic Compounds 
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debris was observed at the surface indicating the presence of a possible landfill. No odors, visible soil 

stains, or other indications of contaminant release were observed at the time the drums were discovered. 

The area was fenced to prevent general access until further investigations could be conducted. 

 
1.2.3 Previous Investigations 
 

EnSafe/Allen & Hoshall conducted a geophysical investigation in March 1994 using gradient and total 

magnetic surveys (E/A & H, 1994) to provide the locations of potential buried metal objects, including 

drums, relatively quickly. The objectives of the investigation were to determine the areal extent of the drum 

disposal area and to evaluate if it was extensive or limited in area. The geophysical survey was performed 

using a gradient magnetic geophysical survey, which responds exclusively to ferrous metals. The total 

magnetic field and vertical magnetic gradient were measured during the survey. 

 

Results of the geophysical investigation identified metal anomalies consistent with metal drums in an area 

approximately 100-feet by 120-feet as a possible drum disposal area. A large section of land in the north half 

of the surveyed area was interpreted as free of drums. Although cultural clutter (buried utilities, metal fences, 

poles, buildings, etc.) precluded a definitive interpretation. Figure 1-3 shows the locations of anomalies 

identified during this geophysical investigation.  

 

The magnetic anomaly data indicated the disposal area did not contain systematic disposal areas, rather 

the anomalies were limited in number and randomly dispersed. The actual number of drums disposed in the 

area could not be determined. The report recommended that the drum disposal area, as well as several 

anomalies discovered outside the disposal area, should be further explored by trenching to a depth of 5 feet. 

Other anomalies less likely to be drums should be investigated with hand-tools.   

 

1.3 REGULATORY SETTING 

 

The Naval Installation Restoration (IR) program was designed to identify and abate or control contaminant 

migration resulting from past operations at naval installations, with the goal of expediting and improving 

environmental response actions while protecting human health and the environment.  The IR program is 

conducted in accordance with Section 120 of the Comprehensive Environmental Response, Compensation, 

and Liability Act (CERCLA) of 1980 as amended by the Superfund Amendments and Reauthorization Act 

(SARA) of 1986 and Executive Order 12580.  CERCLA requires that federal facilities comply with the act, 

both procedurally and substantively.  Site 43 was investigated as part of CERCLA requirements. 
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1.4 REPORT ORGANIZATION  

 

The SCR is organized into seven chapters (Chapters 1.0 to 7.0).  Chapter 1.0 presents the purpose, site 

description, and regulatory setting for the Site Characterization at NAS Pensacola. Chapter 2.0 summarizes 

site conditions. Chapter 3.0 presents the investigative methodologies that were used to conduct the 

assessment.  Chapter 4.0 discusses the nature of contamination.  Chapter 5.0 presents the conclusions 

and recommendations. Chapter 6.0 includes the Professional Review Certification. Chapter 7.0 includes the 

references used in preparing this report. Supporting data are provided in the Appendices. 
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If no drums were encountered, the test pit was subsequently backfilled with native soil.  If drums were 

encountered, the drums were removed and placed into DOT-approved overpack; subsurface soil samples 

were collected from below each drum location (see section 3.2.4), and the pits were backfilled with the 

native soil. 

 

 3.2.4  Drum Characterization 
 

Fourteen drums were excavated from two different locations, one from anomaly 15 and thirteen from 

anomaly 20. Each drum was examined onsite to characterize its contents. The drums were examined for 

type, size, head configuration, identifiable markings, estimated volume of contents, general condition, and 

drum contents. The drums were then screened for radioactivity and organic vapors.  Each excavated drum 

was subsequently placed in a DOT-approved overpack container and secured onsite. 

 

 3.2.5  Test Pit Subsurface Soil Sampling 
 

TtNUS personnel collected seven subsurface soil samples (PEN-43SV01 through PEN-43SV07) during the 

week of October 4, 1999 from the two anomaly excavations containing drums. Each sample was collected 

with a stainless steel spoon from directly under where the drums were located. Encore samplers were 

used to collect soils for VOC analysis. One sample was collected from underneath the drum at anomaly 15. 

Six subsurface samples were collected below the drums in anomaly 20. The samples were collected in 

each of the four quadrants of the test pit, and in places where there was evidence of drum contents possibly 

leaking onto the soil. Each soil sample was screened with an OVA (Section 3.2.2) and sent to the 

laboratory for analysis of CLP-TCL VOCs (USEPA method 8260), SVOCS (USEPA method 8270), 

pesticides and PCBs (USEPA method 8081), and TAL metals and cyanide (USEPA methods SW 6010, 

SW7470, SW7471, SW9010, and SW9065). Quality control samples were collected where applicable. 

Subsurface soil sample locations are shown in Figure 3-2. Soil sample sheets are found in Appendix A   

 

3.2.6  Direct Push Borings and Monitoring Well Installation 
 

Five soil borings (PEN-43SB01 through PEN-43SB05) were advanced at Site 43 using a DPT rig on October 

15, 1999. Each boring was advanced to a depth of 20 feet bls, with the exception of PEN-43SB04 which was 

advanced to 15 ft. bls due to the shallower water table.  Five subsurface soils samples  

(PEN-43SB01415 through PEN-43SB051415) were collected from soils just above the water table in each 

boring and sent for fixed base laboratory analysis for CLP-TCL VOCs (USEPA method 8260), SVOCs 

(USEAP method 8270), pesticides and PCBs (USEPA method 8081), and TAL metals and cyanide  
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(USEPA methods SW6010, SW7471, SW7470, SW9010, and SW9065). Quality control samples were 

collected where applicable. Subsurface soil sampling logs are found in Appendix A. 

 

Each soil boring was then converted into a permanent monitoring well (PEN-43-01S through  

PEN-43-05S). The monitoring wells were installed to approximately 20 feet bls, except for monitoring well 

PEN-43-04S, which was installed to a depth of 15 feet bls. One-inch inner diameter (ID) pre-packed 

Schedule 40 PVC monitoring wells with 10 foot of 0.010-slot screen were introduced into each boring. A 

20/30 sand pack was installed to at least 0.5 ft. above the top of the screen. A bentonite seal was then 

completed to the surface, with a quickrete pad and stainless steel manhole cover. Soil boring and 

monitoring well locations are provided in Figure 3-3. Boring logs are provided in Appendix B.  Monitoring well 

construction sheets are found in Appendix C. 
 
3.2.7  Monitoring Well Development 
 
Each monitoring well was developed no sooner than 24 hours after installation. The wells were developed 

using the surge and pump method with a peristaltic pump. The wells were developed until all the following 

criteria were achieved: 

 

• Turbidity remained within a 10 nephelometric turbidity unit (NTU) range for 2 consecutive readings; 

• Stabilization of the following parameters occurred: 

    -temperature - plus or minus 1° C 

    -pH - plus or minus 1 unit, and 

    -specific conductivity - plus or minus 5 percent of scale; and  

• Accumulated sediment was removed from the well. 
 
Monitoring well development sheets are located in Appendix D. 
 
 3.2.8 Groundwater Sampling 
 

Subsequent to monitoring well installation and no sooner than 24 hours after development, groundwater 

samples were collected from each well using low-flow quiescent purge techniques. The samples were 

collected and sent to a fixed base laboratory analysis of CLP-TCL VOCs (USEPA method 8260), SVOCs 

(USEPA method 8270), pesticides and PCBs (USEPA methods 8081), and TAL metals and cyanide 

(USEPA methods SW6010, SW7471, SW7470, SW9010, and SW9065). Groundwater sample sheets are 

presented in Appendix E. 

 

Three of the groundwater samples were analyzed in the field for the following natural attenuation parameters: 

dissolved oxygen, alkalinity, carbon dioxide, sulfide, ferrous iron, nitrite, manganese, and  
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hydrogen sulfide. These analyses were performed to provide data in the event that natural attenuation 

parameters would be evaluated.  Natural attenuation field sheets are included in Appendix E. 

 

 3.2.9  Water Table Elevation Measurements 
 

One complete round of water level measurements was obtained from the five shallow monitoring wells on 

October 27, 1999.  The measurements were collected within a 48-hour period of consistent weather 

conditions to minimize atmospheric/precipitation effects on groundwater conditions. Each measurement was 

taken to a permanent reference point on the top of each well casing. Water level measurements were 

recorded in the field logbook to the nearest 0.01 foot.   

 

 3.2.10  Location Survey 
 

The location survey was completed on December 2, 1999. During this survey, the newly installed monitoring 

wells and site landmarks were surveyed in for ground elevation and top of casing elevation where applicable. 

The horizontal and vertical surveys were performed by a Florida registered surveyor and mapper to determine 

the locations and elevations of groundwater monitoring wells. The horizontal locations were referenced to the 

Florida State Plane Coordinate System, North Zone, North American Datum (NAD) of 1983, 1990 

Adjustment (NAD 83,90), by ties to the existing published monuments in the vicinity. Elevations were 

referenced to Mean Sea Level, North American Vertical Datum, 1988 Adjustment (NAVD 88) by ties to 

existing survey benchmarks in the vicinity. Control points were established at each existing monument and 

benchmark by Global Positioning Systems (GPS) Surveys. Conventional surveys were performed to locate 

other site features.  
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4.0 NATURE OF CONTAMINATION 
 

 
 This chapter presents analytical data from surface soil, subsurface soil, and groundwater samples collected 

during the Site Characterization Investigations at Site 43. The laboratory analytical reports are provided in 

Appendix F. At the end of this chapter, a conceptual site model (CSM) is developed that incorporates the 

data collected during this effort to summarize the types of contaminants known or potential routes of 

migration, and to identify potential environmental or human receptors. 

 

4.1              SOIL AND VADOSE ZONE 

 

4.1.1 Soil Vapor Assessment 

 

No soil vapor concentrations were detected from the surface soil samples. Two out of seven of the 

subsurface soil samples collected from the excavations contained organic vapor concentrations ranging from 

non-detect to 7.9 parts per million (ppm) total organic vapors. No soil vapor concentrations were detected 

from the subsurface soil samples collected from DPT borings. Table 4-1 summarizes the screening results.  

 

4.1.2  Surface Soil 
 

Seventeen surface soil samples (PEN-43SS01 through PEN-43SS17) were collected at Site 43 from 

selected magnetic anomaly locations.  VOCs, pesticides, and PCBs were reported below laboratory method 

detection limits in the surface soil samples. Benzo (a) pyrene was the only SVOC detected in surface soils. 

Seven of the seventeen samples contained concentrations of benzo(a)pyrene above the FDEP residential 

Direct Exposure Limit (DEL) of 0.1 mg/kg, but below the industrial DEL of 0.5 mg/kg (Chapter 62-777, FAC).  

 

Eight metals were detected in concentrations above their residential DELs: antimony, arsenic, barium, 

copper, lead, iron, nickel, and vanadium. Barium concentrations exceeded the residential DEL (110 mg/kg) 

in eleven samples, ranging from 136 mg/kg to 1,130 mg/kg.  Copper concentrations exceeded the 

residential DEL (110 mg/kg) in thirteen of the seventeen samples, ranging from 160 mg/kg to 20,000 mg/kg. 

Iron concentrations exceeded the residential DEL (23,000 mg/kg) in four samples, ranging from 25,700 

mg/kg to 73,700 mg/kg. Nickel concentrations exceeded the residential DEL (110 mg/kg) in one sample, 

PEN-43SS07 (144 mg/kg). Vanadium concentrations exceeded the residential DEL (15 mg/kg) in seven 

samples, ranging from 19.2 mg/kg to 185 mg/kg. 

 

The industrial DEL for antimony (240 mg/kg) was exceeded in two samples, PEN-43SS14 (48,600 mg/kg) 

and PEN-43SS15 (25,000 mg/kg).  The FDEP leachability concentration based on groundwater criteria for  



Total Organic 
Reading

Carbon Filtered 
Reading

Net Reading

Anomaly # 25 PEN-43SS01 0.5 ND ND ND
Anomaly # 23 PEN-43SS02 0.5 ND ND ND
Anomaly # 24 PEN-43SS03 0.5 ND ND ND
Anomaly # 19 PEN-43SS04 0.5 ND ND ND
Anomaly # 22 PEN-43SS05 0.5 ND ND ND
Anomaly # 18 PEN-43SS06 0.5 ND ND ND
Anomaly # 20 PEN-43SS07 0.5 ND ND ND
Anomaly # 21 PEN-43SS08 0.5 ND ND ND
Anomaly # 13 PEN-43SS09 0.5 ND ND ND
Anomaly # 14 PEN-43SS10 0.5 ND ND ND
Anomaly # 17 PEN-43SS11 0.5 ND ND ND
Anomaly # 15 PEN-43SS12 0.5 ND ND ND
Anomaly # 12 PEN-43SS13 0.5 ND ND ND
Anomaly # 16 PEN-43SS14 0.5 ND ND ND
Anomaly # 04 PEN-43SS15 0.5 ND ND ND
Anomaly # 11 PEN-43SS16 0.5 ND ND ND
Anomaly # 10 PEN-43SS17 0.5 ND ND ND
Anomaly # 15 PEN-43SV01 2 ND ND ND
Anomaly # 20 PEN-43SV02 3 ND ND ND
Anomaly # 20 PEN-43SV03 3 ND ND ND
Anomaly # 20 PEN-43SV04 3 ND ND ND
Anomaly # 20 PEN-43SV05 3 ND ND ND
Anomaly # 20 PEN-43SV06 3.5 5.2 NM NA
Anomaly # 20 PEN-43SV07 3.5 7.9 NM NA
PEN-43SB01 PEN-43SB011415 15 ND ND ND
PEN-43SB02 PEN-43SB021415 15 ND ND ND
PEN-43SB03 PEN-43SB031415 15 ND ND ND
PEN-43SB04 PEN-43SB040708 8 ND ND ND
PEN-43SB05 PEN-43SB051415 15 ND ND ND
Notes:

NM = sample collected with photoionization detector
NA = not applicable

TABLE 4-1 
SUMMARY OF ORGANIC VAPOR ANALYZER (OVA) SCREENING RESULTS

NAS PENSACOLA
PENSACOLA, FLORIDA

SITE 43

PAGE 1 OF 1

Sample Location Sample ID
Sample Depth 

(feet bls)

Headspace Readings (ppm)
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antimony (5.0 mg/kg) was also exceeded in five of the seventeen samples. Arsenic was detected in 

concentrations above the residential DEL but below the industrial DEL in three samples, ranging from  

1.0 mg/kg to 3.3 mg/kg.  Arsenic was detected in concentrations exceeding the industrial DEL (3.7 mg/kg) 

in nine of the seventeen samples, ranging from 4.1 mg/kg to 9.8 mg/kg. Lead concentrations exceeded the 

industrial DEL (920 mg/kg) in ten of the seventeen samples, ranging from 1420 mg/kg to 10,800 mg/kg. 

Nickel concentrations exceeded the leachability concentration (130 mg/kg) in one sample, PEN-43SS07 

(144 mg/kg).  

 
 
Background reference concentrations for soil were previously determined for NAS Pensacola by EnSafe Inc.  

All of the background values for metals detected at Site 43 fall below residential DELs, except for arsenic 

which has a background value of 1.0 mg/kg and a residential DEL of 0.87 mg/kg. All of the metal 

exceedences in surface soil at Site 43 were therefore found to be above background concentrations. The 

analytical results are summarized in Table 4-2. Contaminant concentrations are depicted on Figure 4-1. 

 

4.1.3  Subsurface Soil from Excavations 

 

Seven subsurface soil samples (PEN-43SV01 through PEN-43SV07) were collected from the two 

excavations containing drums (anomalies 15 and 20). VOCs, pesticides, and PCBs were reported below the 

laboratory method detection limits in the subsurface soil samples. Benzo(a)pyrene was detected in six of 

the seven samples at concentrations ranging from 0.10 mg/kg to 0.57 mg/kg. Two of the six samples 

exceeded the benzo(a)pyrene industrial DEL of 0.5 mg/kg. 

 

Dibenzo(a,h)anthracene was detected in five of the seven samples at concentrations ranging from 0.150 

mg/kg to 0.44 mg/kg. These concentrations all exceed the residential DEL of 0.10 mg/kg but fall below the 

industrial DEL of 0.50 mg/kg. 

 

Nine metals were detected in concentrations exceeding their residential DELs: antimony, arsenic, barium, 

copper, iron, zinc, lead, nickel, and vanadium. The industrial DEL for arsenic (3.7 mg/kg) was exceeded in 

all seven samples, ranging from 6.6 mg/kg to 57.3 mg/kg. The leachability value for arsenic was exceeded in 

one sample, PEN-43SV03 (57.3 mg/kg). The residential DEL for antimony (26 mg/kg) was exceeded in 

three of the seven samples, ranging from 26 mg/kg to 226 mg/kg. The industrial DEL for antimony was not 

exceeded in any sample, but the leachability value for antimony (5.0 mg/kg) was exceeded in all seven 

samples. The residential DEL for barium (110 mg/kg) was exceeded in all seven samples, ranging from 438  



TABLE 4-2
SUMMARY OF ANALYTES DETECTED IN SURFACE SOIL AT CONCENTRATIONS EXCEEDING FDEP CRITERIA

SITE 43
NAS PENSACOLA

   
Sample No. PEN-43SS01 PEN-43SS02 PEN-43SS03 PEN-43SS04 PEN-43SS05 PEN-43SS06 PEN-43SS07

Anomaly 25 23 24 19 22 18 20

Collect Date 10/5/1999 10/5/1999 10/5/1999 10/5/1999 10/5/1999 10/5/1999 10/5/1999

Sample Depth (ft bls) 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Volatile4 (mg/kg)

None Detected

Semi-Volatile5 (mg/kg)

Benzo (A) Pyrene 0.110J -- -- 0.140J 0.130J --

Pesticides6 (mg/kg)

None Detected

PCBs7 (mg/kg)

None Detected

Metals8  (mg/kg)

Antimony -- -- 34.7J -- 59.9J

Arsenic -- 4.1 1.4 5.2 9.7 8.2 16.9
Barium -- 344 -- 479 644 557 1,050
Copper -- 707 160 681 2860 1040 20,000

Iron -- -- 37,300 35,100 73,700

Lead -- 3,860 550 2700 3130 3060 10,800

Nickel -- -- -- -- 144
Vanadium -- 26.6 -- -- 52.5 -- 185.0

See notes at end of table

PENSACOLA, FLORIDA
PAGE 1 OF 3

400 / 920 / *** / 7.35

110** / 28000 / 130 / 6.38
15** / 7400 / 980 / 5.83

110** / 76000 / *** / 5.72

23000 / 480000 / *** / 2745

26 / 240 / 5.0 / 9.48

0.8 / 3.7 / 29 / 1.0

110** / 87000 / 1600 / 4.63

0.1/0.5/8.0

DE11/DE22/LE3/BG9 (mg/kg)



Sample No. PEN-43SS08 PEN-43SS09 PEN-43SS10 PEN-43SS11 PEN-43SS12 PEN-43SS13 PEN-43SS14

Anomaly 21 13 14 17 15 12 16

Collect Date 10/5/1999 10/5/1999 10/5/1999 10/5/1999 10/5/1999 10/5/1999 10/5/1999

Sample Depth (ft bls) 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Volatile4 (mg/kg)

None Detected

Semi-Volatile5 (mg/kg)

Benzo (A) Pyrene 0.110J 0.36 0.300J -- -- 0.120J --

Pesticides6 (mg/kg)

None Detected

PCBs7 (mg/kg)

None Detected

Metals8  (mg/kg)

Antimony -- -- 53.5J -- -- -- 48600J

Arsenic 3.3 1.0 8.8 -- 7.7 11.2 9.8

Barium 209.0 -- 907.0 -- 369.0 275.0 1130.0
Copper 305 -- 1270 286 840 876 753

Iron -- -- -- -- 25700J -- --

Lead 1420 -- 3,370 -- 1,910 1820 4050

Nickel -- -- -- -- -- -- --

Vanadium -- -- 80.1 -- 99.1 19.2 30

See notes at end of table

110** / 28000 / 130 / 6.38
15** / 7400 / 980 / 5.83

TABLE 4-2
SUMMARY OF ANALYTES DETECTED IN SURFACE SOIL AT CONCENTRATIONS EXCEEDING FDEP CRITERIA

SITE 43
NAS PENSACOLA

PENSACOLA, FLORIDA
PAGE 2 OF 3

400 / 920 / *** / 7.35

23000 / 480000 / *** / 2745

0.1/0.5/8.0

26 / 240 / 5.0 / 9.48

0.8 / 3.7 / 29 / 1.0

110** / 87000 / 1600 / 4.63

110** / 76000 / *** / 5.72

DE11/DE22/LE3/BG9 (mg/kg)



Sample No. PEN-43SS15 PEN-43SS16 PEN-43SS17 PEN-43SSDD01 PEN-43SSDD02 PEN-43TB100599

Anomaly 4 11 10 17 10

Collect Date 10/5/1999 10/5/1999 10/5/1999 10/5/1999 10/5/1999

Sample Depth (ft bls) 0.5 0.5 0.5 0.5 0.5

Volatile4 (mg/kg)

None Detected

Semi-Volatile5 (mg/kg)

Benzo (A) Pyrene -- -- -- NA

Pesticides6 (mg/kg)

None Detected NA

PCBs7 (mg/kg)

None Detected NA

Metals8  (mg/kg)

Antimony 25000J -- --
Arsenic 1.1 2.6 --
Barium -- 136 --
Copper -- 195 --

Iron -- -- -- NA

Lead -- 817 --

Nickel -- -- --
Vanadium -- -- --
1 DE1= Direct Exposure limit for residential area from Chapter 62-777, F.A.C.
2 DE2= Direct Exposure limit for industrial area from Chapter 62-777, F.A.C.
3 LE= Leachability for groundwater limit from Chapter 62-777, F.A.C.
4 SW-846 8260B, 5 SW-846 8270C, 6 SW-846 8081A, 7  SW-846 8082, 8 SW-846 6010B 
9 BG = Background values for soils at NAS Pensacola, EnSafe, 1999
J Indicates the presence of a chemical at a concentration less than the reporting limit and greater than the method detection limit. 

* Contaminant is not a health concern for this default exposure scenario.

** Direct exposure value based on acute toxicity considerations.

*** Leachability values may be derived using the SPLP Test to calculate site-specific SCTLs or may be determined using TCLP in the

    event oily wastes are present.

NA Not Analyzed

TABLE 4-2
SUMMARY OF ANALYTES DETECTED IN SURFACE SOIL  AT CONCENTRATIONS EXCEEDING FDEP CRITERIA

SITE 43
NAS PENSACOLA

PENSACOLA, FLORIDA
PAGE 3 OF 3

15** / 7400 / 980 / 5.83

400 / 920 / *** / 7.35

110** / 28000 / 130 / 6.38

0.1/0.5/8.0

DE11/DE22/LE3/BG9 (mg/kg)

110** / 87000 / 1600 / 4.63

110** / 76000 / *** / 5.72

23000 / 480000 / *** / 2745

26 / 240 / 5.0 / 9.48

0.8 / 3.7 / 29 / 1.0
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mg/kg to 6820 mg/kg. The industrial DEL for barium was not exceeded in any sample, but the leachability 

value for barium (1600 mg/kg) was exceeded in one sample, PEN-43SV03 (6820 mg/kg).  

 

Copper concentrations exceeded the residential DEL (110 mg/kg) in all seven samples, ranging from 529 

mg/kg to 15,900 mg/kg. Iron concentrations also exceeded the residential DEL (23,000 mg/kg) in all seven 

samples, ranging from 23,800 mg/kg to 236,000 mg/kg.  Lead concentrations exceeded the residential DEL 

(400 mg/kg) in all seven samples, ranging from 2080 mg/kg to 20,700 mg/kg. Vanadium concentrations 

exceeded the residential DEL (15 mg/kg) in all seven samples, ranging from 21.6 mg/kg to 596 mg/kg. 

 

The residential DEL for zinc (23,000 mg/kg) was only exceeded in one sample, PEN-43SV03 (71,700 

mg/kg). The industrial DEL for zinc was not exceeded in any sample, but the leachability value for zinc 

(6000 mg/kg) was exceeded in four samples, ranging from 6260 mg/kg to 71,700 mg/kg. The residential 

DEL concentration and leachability concentrations for nickel (110 mg/kg and 130 mg/kg respectively) were 

exceeded in two samples, PEN-43SV01 (149 mg/kg) and PEN-43SV05 (163 mg/kg).  The industrial DEL for 

nickel was not exceeded in any sample.   

 

All the metal exceedences in subsurface soil at Site 43 were also above background values. The analytical 

results are summarized in Table 4-3. Contaminant concentrations are depicted on Figure 4-2. 

 

 4.1.4 Soil Borings 

 

Five soil samples were collected from five soil borings (PEN-43SB011415 through PEN-43SB021415). No 

VOCs, SVOCs, pesticides, PCBs, or metals were detected in these samples above residential DELs. The 

soil boring sampling results are summarized in Table 4-4. 

 

4.2 CONTAMINANTS IN GROUNDWATER 

 

Five groundwater samples were collected from five monitoring wells at Site 43 (PEN-43-1S-01 through  

PEN-43-5S-01).  SVOCs, pesticides, and PCBs were reported below the laboratory method detection limits 

in these samples. Methylene chloride, a common laboratory contaminant, was detected in three of the five 

groundwater samples at concentrations exceeding the FDEP criterion of 5 µg/L (Chapter 62-777, F.A.C.).  

 

Two metals were detected in groundwater at concentrations exceeding FDEP guidance criteria: aluminum, 

and iron. Aluminum concentrations exceeded the FDEP criterion of 200 µg /L in three of the five samples,  



      
Sample No. PEN-43SV01 PEN-43SV02 PEN-43SV03 PEN-43SV04 PEN-43SV05 PEN-43SV06 PEN-43SV07 PEN-43TB10699

Anomaly 15 20 20 20 20 20 20

Collect Date 10/6/1999 10/6/1999 10/6/1999 10/6/1999 10/6/1999 10/6/1999 10/6/1999

Sample Depth (ft bls) 2.0 3.0 3.0 3.0 3.0 3-3.5 3-3.5

Volatile4 (mg/kg)

None Detected

Semi-Volatile5 (mg/kg)

Benzo (A) Pyrene 0.1/0.5/8.0 0.190J 0.50 0.270J 0.57 0.49 0.100J -- NA
Dibenzo (A,H) Anthracene 0.1/0.5/30 0.150J 0.34 0.170J 0.44 0.190J NA

Pesticides6 (mg/kg)

None Detected NA

PCBs7 (mg/kg)

None Detected NA

Metals8  (mg/kg)

Antimony 26 / 240 / 5.0 / 9.48 40.4J 25.1J 226J 62.6J 26 13.8J 20.4J

Arsenic 0.8 / 3.7 / 29 / 1.0 15 13.3 57.3 17.5 16 6.6 22.9

Barium 110** / 87000 / 1600 / 4.63 1210 1570 6820 1530 1510 620 438

Copper 110** / 76000 / *** / 5.72 4010 1400 3470 15900 1720J 1310J 529J

Iron 23000 / 480000 / *** / 2745 60900 37900 36700 51400 75600 23800J 236000J NA
Zinc 23000 / 560000 / 6000 / 16.86 -- 6860 71700 10300 6260 -- --

Lead 400 / 920 / *** / 7.35 4820 8160 16400 4880 20700 2560J 2080J

Nickel 110** / 28000 / 130 / 6.38 149J -- -- -- 163 -- --

Vanadium 15** / 7400 / 980 / 5.83 321 70.5 53.9 106 57.8 21.6 596

Notes:
1 DE1 = Direct Exposure limit for residential area from Chapter 62-777, F.A.C.  
2 DE2 = Direct Exposure limit for industrial area from Chapter 62-777, F.A.C.
3 LE = Leachability for groundwater limit from Chapter 62-777, F.A.C.
4 SW-846 8260B, 5 SW-846 8270C, 6 SW-846 8081A, 7 SW-846 8082, 8 SW-846 6010B 
9 BG = Background values for soils at NAS Pensacola, EnSafe, 1999
J Indicates the presence of a chemical at a concentration less than the reporting limit and greater than the method detection limit. 

* Contaminant is not a health concern for this default exposure scenario.

** Direct exposure value based on acute toxicity considerations.

*** Leachability values may be derived using the SPLP Test to calculate site-specific SCTLs or may be determined using TCLP in the

    event oily wastes are present.

NA = not analyzed

PENSACOLA, FLORIDA
PAGE 1 OF 1

DE11/DE22/LE3/BG9 (mg/kg)

TABLE 4-3
SUMMARY OF ANALYTES DETECTED IN SUBSURFACE SOIL AT CONCENTRATIONS EXCEEDING FDEP CRITERIA

SITE 43
NAS PENSACOLA





TABLE 4-4
SUMMARY OF ANALYTES DETECTED IN SOIL BORINGS AT CONCENTRATIONS EXCEEDING FDEP CRITERIA

SITE 43
NAS PENSACOLA

PENSACOLA, FLORIDA
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Sample No. PEN-43SB011415 PEN-43SB021415 PEN-43-SB031415 PEN-43SB040708 PEN-43SB051415 PEN-43SBDD03 TB101999-01

Sample Location PEN-43SB01 PEN-43SB02 PEN-43SB03 PEN-43SB04 PEN-43SB05 PEN-43SB05

Collect Date 10/19/1999 10/19/1999 10/19/1999 10/19/1999 10/19/1999 10/19/1999

Sample Depth (ft bls) 14-15 14-15 7/8/2000 7/8/2000 14-15 14-15

Volatile4 (mg/kg)

None Detected

Semi-Volatile5 (mg/kg)

Benzo (A) Pyrene -- -- -- -- -- -- NA

Pesticides6 (mg/kg)

None Detected NA

PCBs7 (mg/kg)

None Detected NA

Metals8  (mg/kg)

Arsenic -- -- -- -- -- --

Barium -- -- -- -- -- --

Copper -- -- -- -- -- --

Iron -- -- -- NA

Zinc -- -- --

Lead -- -- -- -- -- --

Nickel -- -- --

Vanadium -- -- -- -- -- --

Notes:
1 DE1 = Direct Exposure limit for residential area from Chapter 62-777, F.A.C.
2 DE2 = Direct Exposure limit for industrial area from Chapter 62-777, F.A.C.
3 LE = Leachability for groundwater limit from Chapter 62-777, F.A.C.
4 SW-846 8260B, 5 SW-846 8270C, 6 SW-846 8081A, 7 SW-846 8082, 8 SW-846 6010B 
9 BG = Background values for soils at NAS Pensacola, EnSafe, 1999
J Indicates the presence of a chemical at a concentration less than the reporting limit and greater than the method detection limit. 

* Contaminant is not a health concern for this default exposure scenario.

** Direct exposure value based on acute toxicity considerations.

*** Leachability values may be derived using the SPLP Test to calculate site-specific SCTLs or may be determined using TCLP in the
    event oily wastes are present.

110** / 87000 / 1600 / 4.63

110** / 76000 / *** / 5.72

15** / 7400 / 980 / 5.83

23000 / 480000 / *** / 2745

23000 / 560000 / 6000 / 16.86

400 / 920 / *** / 7.35

110** / 28000 / 130 / 6.38

0.8 / 3.7 / 29 / 1.0

0.1/0.5/8.0

DE11/DE22/LE3/BG9 (mg/kg)
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PEN-43-2S-01  (970 µg/L), PEN-43-4S-01 (310 µg/L), and PEN-43-5S-01 (316 µg/L). The NAS Pensacola 

background concentration for aluminum, 3882 µg/L, is above the FDEP groundwater standard of 200 µg/L.  

Aluminum concentrations in groundwater at Site 43 did not exceed the background concentration. 

 

 Iron was detected in all five samples at concentrations ranging from 364 µg/L to 2980 µg/L, exceeding the 

FDEP criterion of 300 µg/L. The reference background concentrations of 1707 µg/L was exceeded in three of 

the five samples. Groundwater analytical results are summarized in Table 4-5. Contaminant concentrations 

are shown on Figure 4-3. 

 

Field data collected from three monitoring wells were analyzed for the following natural attenuation 

parameters: dissolved oxygen, alkalinity, carbon dioxide, sulfide, ferrous iron, nitrite, manganese, and 

hydrogen sulfide. These results are summarized in Table 4-6. 

 

4.2.1  Groundwater Flow Direction 

 

On October 27, 1999, groundwater elevations were measured in the five newly installed monitoring wells 

(PEN-43-0S through PEN-43-05S). Groundwater elevation ranged from 3.78 to 5.46 feet above msl. 

Groundwater flow at the site is generally toward the south-southwest. A summary of the water table 

elevations is provided in Table 4-7. A potentiometric surface map is shown in Figure 4-4. 

 

 4.3      DRUMS 

 

Fourteen drums were removed from two excavations at Site 43.  One drum was recovered from anomaly 15 

and thirteen drums were removed from anomaly 20. None of the drums were opened, but they were 

characterized based on chemical and physical observations. Each drum was characterized based on type, 

volume, condition, contents, etc. Once characterized, the drums were placed in DOT approved overpack 

containers. A summary of the drum characteristics is given in Table 4-8. The drum characterization sheets 

are found in Appenidx G.  

 

The drum removed from anomaly 15 was a 30-gallon capacity steel drum with a central bung and reinforced 

rings for structural support.  The drum was crushed and filled with rocks, dirt, and several cockroaches. The 

OVA reading collected from the drum was 11.3 parts per million (ppm). Photographs of this excavation are 

found in Appendix H.   



TABLE 4-5
SUMMARY OF ANALYTES DETECTED IN GROUNDWATER AT CONCENTRATIONS EXCEEDING FDEP CRITERIA

SITE 43
NAS PENSACOLA

PENSACOLA, FLORIDA
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Sample No. PEN-43-1S-01 PEN-43-2S-01 PEN-43-3S-01 PEN-43-4S-01 PEN-43-5S-01 PEN-43-DD-01 TB102799-01

Sample Location PEN-43-1S PEN-43-2S PEN-43-3S PEN-43-4S PEN-43-5S PEN-43-3S

Collect Date 10/27/99 10/27/99 10/27/99 10/27/99 10/27/99 10/27/99

Volatile1 (ug/L)

Methylene Chloride 19 6 -- 6 -- --

Semi-Volatile2 (ug/L)

None Detected -- -- -- -- -- -- NA

Pesticides3 (ug/L)

None Detected -- -- -- -- -- -- NA

PCBs4 (ug/L)

None Detected -- -- -- -- -- -- NA

Metals5  (ug/L)

Aluminum -- 970 -- 310 316 --
Iron 2980 1390 422 -- 2430 364 NA

Notes:
1 SW-846 8260B, 2 SW-846 8270C, 3 SW-846 8081A, 4 SW-846 8082, 5 SW-846 6010B 

*  As provided by Chapter 62-777, F.A.C.
6 BG = Background values for groundwater at NAS Pensacola, EnSafe, 2000

NA = not analyzed

300 / 1707
200 / 3882

 

FDEP GW Criteria (ug/L)* / BG6

5





PEN-43-01S 10/27/1999 4.00 9.2 26 0.00 1.11 0.016 0.0 0.00

PEN-43-04S 10/27/1999 3.00 11.0 29 0.02 0.07 0.017 0.2 0.00

PEN-43-05S 10/27/1999 3.00 9.5 26 0.05 1.21 0.003 1.1 0.00

Notes:

mg/L = milligrams per liter

NA = not Analyzed

Ferrous 
Iron (mg/L)

TABLE 4-6

SITE 43
NAS PENSACOLA

PENSACOLA, FLORIDA

GROUNDWATER NATURAL ATTENUATION FIELD MEASUREMENTS

PAGE 1 OF 1

Well I.D.
Alkalinity   
(mg/L)

Carbon 
Dioxide 
(mg/L)

Sulfide         
(mg/L)

Date 
Sampled

Hydrogen 
Sulfide 
(mg/L)

Dissolved 
Oxygen 
(mg/L)

Nitrite        
(mg/L)

Manganese    
(mg/L)



PEN-43-01S 19.95 9.5-19.5 15.36 4.59

PEN-43-02S 21.07 9.4-19.4 16.33 4.74

PEN-43-03S 21.50 9.5-19.5 16.59 4.91

PEN-43-04S 14.46 5-15 9.00 5.46

PEN-43-05S 20.57 9-19 16.79 3.78

Notes:

NM = not measured

msl = mean sea level

 

October 27, 1999

Water Elevation (msl)

TABLE 4-7
WATER TABLE ELVATION AND MONITORING WELL CONSTRUCTION DATA

SITE 43

Well Number  
Top of Casing Elevation 

(msl)

NAS PENSACOLA
PENSACOLA, FLORIDA

PAGE 1 OF 1

Depth to Water Below Top 
of Casing (feet)

Screened Interval Depth 
(feet, bls)





 Drum Number Drum Type Condition Contents Estimated Volume Date PID (ppm) Comments

1 55 Gallon Steel Fair tar like liquid <1 gallon 10/6/1999 0 reinforced rings

2 55 Gallon Steel Fair - empty 10/6/1999 30  

3 55 Gallon Steel Fair, rusted liquid based on drum 
type

~18 gallons 10/6/1999 2 reinforced rings, labeled "use only for 
lubricating oil"

4 55 Gallon Steel Fair, rusted liquid based on drum 
type

~18 gallons 10/6/1999 0 reinforced rings, labeled "use only for 
lubricating oil"

5 55 Gallon Steel Fair, rusted liquid based on drum 
type

~18 gallons 10/6/1999 0 reinforced rings, labeled "use only for 
lubricating oil"

6 55 Gallon Steel Fair, rusted - empty 10/6/1999 0  

7 55 Gallon Steel Poor, 12-in. gash in top rainwater ~27 gallons 10/7/1999 NM reinforced rings, frogs living inside

8 55 Gallon Steel Fair - empty 10/7/1999 NM

9 55 Gallon Steel Fair black/brown liquid 
leaking at small 

opening. 

~3 - 5 gallons 10/7/1999 NM reinforced rings, residual oil leak, 

10 55 Gallon Steel Fair to Poor liquid based on drum 
type, however no 

sloshing so possibly 
sediment

~13 - 18 gallons 10/7/1999 NM label marked "use only for lubricating oil"

11 55 Gallon Steel Fair, rusted - empty 10/7/1999 NM

12 55 Gallon Steel Fair, rusted - empty 10/7/1999 NM reinforced rings

13 30 Gallon Steel Poor, crushed solids/soils ~30 gallons 10/7/1999 14.6 reinforced rings, cockroaches living inside

14 55 Gallon Steel Fair, rusted rusty water <1 gallon 10/7/1999 NM reinforced rings

PAGE 1 OF 1

SITE 43

TABLE 4-8
SUMMARY OF DRUM CHARACTERISTICS

NAS PENSACOLA
PENSACOLA, FLORIDA
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All thirteen drums removed from the excavation at anomaly 20 were 55-gallon capacity steel drums. Of 

these, nine drums had reinforced rings around them. Four of the drums were labeled “use only for lubricating 

oil.” Twelve of the drums were found to be in fair but rusted condition, while two of the drums were found to 

be in poor structural condition (dents, holes, etc.).  

 

Five of the drums recovered from anomaly 20 were empty. The others ranged from approximately one third 

full to completely full. Two of the drums were observed to have a dark colored, tar like liquid leaking at the 

openings. The others were classified as liquid containers simply based on the drum type. OVA readings 

from the drums ranged from 0 ppm to 30 ppm. Photos of this excavation are found in Appendix H. 

 

4.4 CONCEPTUAL SITE MODEL 
 

The Conceptual Site Model plots sources, pathways and possible receptors on a flow diagram (Figure 4-5). 

The flow diagram provides a framework to assess the potential risks a remedial action associated with the 

site will need to take into consideration. 

 

The primary sources at Site 43 are the buried drums discovered during the Site Characterization 

Investigation.  The primary release mechanism from this source is leaking or spilling of the drums’ contents 

into the soil at the site. This primary release could result in the secondary release mechanisms of dust, 

infiltration/percolation, and stormwater runoff.  A secondary release of dust would be transported from the 

site by wind resulting in humans and terrestrial biota becoming potential receptors via inhalation and dermal 

contact.  A secondary release by infiltration/percolation of the material would affect the groundwater at the 

site resulting in humans becoming potential receptors via ingestion.  A secondary release by stormwater 

runoff would affect the surface water in the surrounding area resulting in humans and both terrestrial and 

aquatic biota becoming potential receptors via ingestion and dermal contact.  

 



FIGURE 4-5
CONCEPTUAL SITE MODEL

SITE 43
NAS PENSACOLA

PENSACOLA, FLORIDA

PRIMARY SECONDARY
PRIMARY RELEASE RELEASE
SOURCES MECHANISM MECHANISM PATHWAY

EXPOSURE AREA SITE
ROUTE RESIDENT VISITORS TERRESTRIAL AQUATIC

INGESTION
DUST WIND INHALATION X X X

DERMAL
DRUMS SPILL SURFACE SOIL CONTACT
DEBRIS SUBSURFACE SOIL

INGESTION X X
INFILTRATION GROUNDWATER INHALATION
PERCOLATION DERMAL

CONTACT

INGESTION X X X X
STORMWATER SURFACE WATER INHALATION

RUNOFF DERMAL
CONTACT

SECONDARY
SOURCES

X X

RECEPTOR

X X

HUMAN BIOTA

X X X
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5.0 CONCLUSIONS, FOLLOW-UP WORK, AND RECOMMENDATIONS 
 
 

The results of the Site Characterization Investigation reveal the following: 

 

• Surface soil samples at the site contains benzo(a)pyrene and eight metals (antimony, arsenic, barium, 

copper, iron, zinc, lead, nickel, and vanadium) at concentrations exceeding the FDEP residential direct 

exposure limits (DELs) and NAS Pensacola background concentrations. Antimony and nickel 

concentrations exceeded their respective leachability concentrations.  

• Subsurface soil samples collected from underneath drums in excavations contain concentrations of 

benzo(a)pyrene, dibenzo(a,h)anthracene, and nine metals (antimony, arsenic, barium, copper, iron, 

lead, nickel, zinc, and vanadium) at concentrations exceeding the FDEP residential DELs and NAS 

Pensacola background concentrations. Antimony, arsenic, barium, nickel and zinc concentrations 

exceeded their respective leachability concentrations.   

• Subsurface soil samples collected from soil borings at the site were not impacted by VOCs, SVOCs, 

pesticides, PCBs, metals or cyanide. 

• Groundwater at the site contains concentrations of methylene chloride, a common laboratory 

contaminant, and two metals (aluminum and iron) at concentrations exceeding FDEP groundwater 

criteria.  Aluminum concentrations at the site did not exceed background values, while iron 

concentrations exceeded background values in three out of the five samples. 

• Fourteen drums were removed from excavations at Site 43. 

 

Results from the Site Characterization Investigation indicate that surface soil, subsurface soil to a depth of 

3.5 feet, and groundwater at Site 43 have been impacted by the historical use of the site as a drum storage 

area. Four of the six metals detected in groundwater at concentrations above the FDEP criteria were also 

found in soils at concentrations exceeding residential DELs. While the inorganic concentrations may reflect 

turbidity of the water samples, it is likely that inorganic soil contamination has impacted groundwater at the 

site.  

 

The Chapter 62-777, FAC groundwater criteria are based on a 10-6 human health risk, therefore the above 

exceedences pose a human health risk-based concern for residential land use at the site. The conceptual 

site model presented in Section 4.3 indicates that there are both human and ecological receptors at risk at 

Site 43. The primary exposure pathways at this site include inhalation and dermal contact of dust and 

ingestion of groundwater.  The loose metal debris found in the surface soil at the site also presents a 

physical hazard to humans in the area.  
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