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EXECUTIVE SUMMARY 

Tetra Tech NUS, Inc. (TtNUS) has completed the Site Assessment Report Addendum III (SARA III) for 

Underground Storage Tank (UST) Site 22 [Installation Restoration (IR) Site 21] located at Naval Air 

Station (NAS) Pensacola, in Escambia County, Florida.  This document was conducted in general 

accordance with the requirements of Chapter 62-770, Florida Administrative Code (F.A.C). 

 

The main purpose of this SARA III is to further evaluate the extent of groundwater and soil contamination 

resulting from a former aviation gasoline (AVGAS) tank farm.  Previously, various assessments have 

been conducted for the site.  This addendum continues and supplements the conclusions and 

recommendation of the previous investigations. 

 

Site Assessment 

The following activities were conducted during the 2007 field event portion of this SARA III: 

 

 Forty-two (42) direct-push technology (DPT) groundwater samples were analyzed by a mobile 

laboratory for benzene, toluene, ethylbenzene, and xylene (BTEX), naphthalene, and methyl tertiary-

butyl ether (MTBE). 

 Fourteen (14) DPT groundwater samples were sent to an off-site laboratory for confirmation analysis.  

Eleven (11) samples were analyzed for total lead, polycyclic aromatic hydrocarbons (PAHs), volatile 

organic compounds (VOCs) and total recoverable petroleum hydrocarbons (TRPH). Three of the DPT 

samples were analyzed for total lead, PAHs, VOCs, and TRPH. 

 Installation of 16 new shallow water table micro wells, based on the results of DPT investigations. 

Three additional wells were installed to replace wells that could not be located due to Hurricane Ivan 

reconstruction activities.  

 Collection of groundwater samples from the newly installed monitoring wells and analysis at an off-

site laboratory for VOCs, PAHs, TRPH, and lead. 

 Collection of groundwater samples from 23 existing permanent monitoring wells and the three 

replacement monitoring wells for laboratory analysis of select parameters, including: target compound 

list (TCL) VOCs, PAHs, TRPH, and total lead. 

 Comparison of analytical results to the Florida Department of Environmental Protection (FDEP) 

Groundwater Cleanup Target Levels (GCTLs), Soil Cleanup Target Levels (SCTLs), and Natural 

Attenuation Default Concentrations (NADCs) in Chapter 62-777, F.A.C. 

 Evaluation of aquifer properties to interpret the movement of groundwater at the site. 
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 Thirty-one (31) soil borings were advanced to a depth of up to 8.5 feet below land surface (bls) and 

sent to the on-site laboratory for analysis of BTEX, MTBE, and TRPH.  The sampling locations were 

determined based on field screening methods and the progression of the samples was based on data 

received from the on-site mobile laboratory.   

 Five soil samples were sent to the off-site laboratory for analysis of PAHs, VOCs, total lead, and 

TRPH. 

 

The following activities were conducted in January 2009 as part of the SARA III: 

 

 Seventeen (17) permanent monitoring wells were sampled and analyzed for lead, manganese, and 

zinc. 

 One monitoring well was sampled and analyzed for VOCs, lead, manganese, and zinc. 

 Groundwater levels were recorded and a groundwater isocontour map was produced. 

 

Conclusions and Recommendations  

 

The conclusions are based on the data collected during this additional site assessment and the 

subsequent supplemental sampling events performed by TtNUS at UST Site 22.  They are summarized 

as follows: 

 

 General horizontal groundwater flow across the site is toward the south.  

 Petroleum contaminants, including BTEX, naphthalene, 1-methynaphthalene and 

2-methylnaphthalene were detected at concentrations above the FDEP GCTLs.  However, only one 

sample reported a concentration above the NADCs values. 

 Two general areas in the western portion of the site were identified with TRPH soil contamination 

above the residential SCTL. Within these two areas, TRPH concentrations in soil are greater than the 

industrial SCTL at three locations. 

 Lead was detected above FDEP GCTLs in most of the groundwater monitoring wells in the east-

southeast part of the site.  However, only four of the samples reported lead exceeding the NADCs 

values. 

 Lead in the groundwater is not natural; however, statistical examination of lead analysis as part of the 

lead population study reveals no pattern to the exceedances and thus, no significant persistent 

source.  Long-term monitoring is recommended using an upgradient well as a background 

comparator location.   
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1.0 SITE DESCRIPTION AND BACKGROUND INFORMATION 

This Site Assessment Report Addendum (SARA) III has been prepared by Tetra Tech NUS, Inc. (TtNUS) 

under the Comprehensive Long-term Environmental Action Navy (CLEAN) IV Contract Number N62467-

04-D-0055 Contract Task Order 0056 for the additional assessment of Underground Storage Tank (UST) 

Site 22 [Installation Restoration (IR) Site 21], located at Naval Air Station (NAS) Pensacola, Florida. 

 

1.1 SITE LOCATION AND CONDITIONS 

NAS Pensacola (Figure 1-1) is located in Escambia County, in Florida's northwest coastal area, 

approximately five miles west of the Pensacola City limits. The approximately 5,000-acre installation was 

constructed in the 1800’s.  Prior to construction, the facility was undeveloped and sparsely vegetated. 

 

Current land use at NAS Pensacola consists of areas used for flight operations at Forrest Sherman Field, 

various military housing, training, support activities, and historical facilities open to the public including 

Gulf Islands National Seashore and the National Museum of Naval Aviation. 

 

The site under investigation, UST Site 22 (Figure 1-2) is located in the southeastern portion of the facility, 

immediately north of and adjacent to the NAS Pensacola waterfront on Pensacola Bay.  The site is mostly 

unpaved and it is bordered to the north by the newly constructed Rescue Swim School (RSS) and 

Gymnasium.  To the west, east and south, the site is bordered by paved areas consisting of 

Duncan Road, a parking lot, and Pensacola Bay, respectively.  The total area covered by the site is 

approximately 23 Acres. 

 

Site 22 and the surrounding area have undergone extensive construction/demolition activities since the 

Fall of 2004.  Site conditions as of January 2009 are presented on Figure 1-3.  The spike in activity was 

brought on by the landfall of Hurricane Ivan and a pre-existing need for updates to the general facility.  

Projects that are ongoing or that have recently been completed at Site 22 include: 

 

 Beach/Seawall restoration program that involved the removal of several buildings, the old 

obstacle course and a tennis court along the heavily damaged seawall area of the site.  The area 

was subsequently graded with beach sand and planted with native vegetation. 

 Construction of the new RSS and gymnasium. 

 Construction of a new parking lot and sidewalks. 

 Demolition of the barracks adjacent to the northern section of the site. 

 Re-paving of Radford Boulevard. 

TtNUS/TAL-09-078-1522-5.1 1-1 CTO 0056 
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As expected, several monitoring wells in the study area have been either destroyed or covered.  Three 

wells, MW31, MW54, and MW46, have been replaced. 

 

1.2 SITE HISTORY 

Naval operations began on Pensacola Bay in 1825, and expanded between 1828 and 1835. However, 

after several natural disasters in the early 1900s, the Navy Yard was forced into maintenance status for a 

three-year period. In 1914, the first U.S. Naval Air Station was established and became the primary 

training base for naval aviators.  NAS Pensacola is known as the “Cradle of Naval Aviation” because it is 

where every Naval Aviator, Naval Flight Officer, and enlisted air crewman begins flight training. It is also 

the Navy’s premier location for enlisted aviation technical training [Agency for Toxic Substances and 

Disease Registry (ATSDR), 2006]. 

Site 22 is the former location of an Aviation Gasoline (AVGAS) tank farm.  From approximately 1940 to 

the late 1960’s, nine above ground storage tanks (ASTs) were used to store aviation gasoline at the site.  

The tanks were routinely cleaned and the sludge from the bottoms of the tanks was disposed on the 

ground surface in the immediate vicinity of the tanks.  The ASTs have been removed from the site and 

the majority of the site is currently covered with grass.  Building 670, a former fuel system pump house, 

was located at the eastern edge of the site, south of Radford Boulevard.  Two USTs for contaminated fuel 

were reportedly associated with Building 670. 
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2.0 PREVIOUS INVESTIGATIONS 

Previous investigations at the site include the Phase I IR assessment conducted in 1991, a 

Contamination Assessment Report (CAR) in 1997, and two assessment addendums, SARA I and SARA 

II, were completed in 2001 and 2003, respectively. 

 

The sampling activities for Phase I IR included 18 soil borings, five temporary wells and a soil headspace 

survey [Public Works Center (PWC), 1997].  Concentrations of chromium, zinc, lead, copper, total 

xylenes, phenol, and total recoverable petroleum hydrocarbons (TRPH) were detected in the 

groundwater.  However, only zinc, lead, and TRPH reported concentrations that exceeded the 1991 

Florida Primary Drinking Water Standards [Florida Department of Environmental Protection (FDEP)].  In 

addition, TRPH was detected in 7 of the 18 borings, and one sample reported elevated polycyclic 

aromatic hydrocarbons (PAHs).  Also, a thin layer of free product or petroleum sheen was detected, but it 

should be noted that this sheen has not been observed in any of the later investigations.  

 

In June 1997, the NAS Pensacola Navy PWC submitted the CAR based on additional investigations to 

address the findings of the previous report.  This investigation included 113 soil borings analyzed via 

organic vapor analyzer (OVA) and 25 shallow monitoring wells.  Concentrations of TRPH, volatile organic 

compounds (VOCs), PAHs, and lead were detected above FDEP regulatory limits in groundwater 

samples taken during the assessment (Table 2-1). According to the results, the recommendations given 

in the report were to propose the site as No Further Action and Monitoring Only Plan for PAHs, total lead, 

and TRPH.  The locations of samples and exceedances to the regulatory standards from the CAR are 

shown on Figure 2-1.  

 

Upon review of the CAR prepared by the Navy, the FDEP issued a technical review letter on 

August 25, 1997, which requested additional site assessment in order to meet the requirements of 

Chapter 62-770, Florida Administrative Code (F.A.C.).  The SARA I investigation was conducted from 

May to July 2000.  Areas investigated under this effort were identified prior to the field work.  The 

investigation targeted areas where petroleum constituent concentrations in soil or groundwater exceeded 

regulatory criteria.  

 

The investigation included 16 confirmation soil samples for laboratory analysis based, on flame ionization 

detector (FID) headspace screening results, field observations, and/or proximity to the seasonal high 

groundwater level.  Twenty-three (23) groundwater samples were collected from existing monitoring wells 

at the site to be analyzed for VOCs; including methyl tertiary-butyl ether (MTBE), PAHs, TRPHs, and total 

lead. Naphthalene, 1-methylnaphthalene, 2-methylnaphthalene, TRPH, lead, and xylenes were detected 
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above Groundwater Cleanup Target Levels (GCTLs) in groundwater samples (Table 2-2). Naphthalene, 

TRPH, copper, lead, and zinc were detected above regulatory standards in the soil samples as indentified 

in Table 2-3.  The locations of the soil and groundwater samples and the exceedances to the Soil 

Cleanup Target Level (SCTL) and GCTL are shown on Figure 2-2.  Based on the additional assessment 

data, the SARA I report recommended additional soil delineation and groundwater monitoring at the site. 

 

On April 20, 2001, FDEP issued a technical review letter agreeing with the SARA I recommendations and 

requested that additional assessment be conducted at the site before preparation of Remedial Action 

Plan (RAP). 

 

In April 2003, TtNUS submitted a SARA II letter report to document field activities completed between 

October 2002 and February 2003.  The field activities included advancement of 33 soil borings for soil 

head space screening and soil sample collection, and installation of 12 monitoring wells for groundwater 

sampling.  Benzo(a)pyrene, benzo(a)anthracene, benzo(a)fluoranthene, dibenzo(a,h)anthracene, 

indeno(1,2,3)pyrene, copper, lead, and zinc were detected above SCTLs in the soil samples collected as 

part of the study.  TRPH and lead were detected above the GCTLs in the groundwater samples collected 

during the assessment activities.  A summary of the results of the 2003 groundwater sampling activities is 

presented in Table 2-4.  The sampling locations and exceedances to regulatory standards are shown on 

Figure 2-3. 

 

Based on the results of the supplemental assessment activities, the report recommended that additional 

site assessment be conducted, and that additional assessment be designed specifically to further 

delineate TRPH and PAHs in soil, and lead in groundwater.  The SARA II (TtNUS, 2003), additionally 

specified that once the contaminants were delineated, a RAP should be prepared to address dissolved 

lead contamination in groundwater. The source of the lead contamination appears to originate north of 

Radford Boulevard at the eastern perimeter of the site. 

 

In May 2007, TtNUS personnel conducted two phases of field activities as part of the SARA III.  The first 

phase of the field event was conducted using a drill crew and direct-push technology (DPT) rig.  Both 

groundwater and soil samples were collected.  Samples were analyzed on site using a mobile laboratory.  

The second phase included installation and sampling of 16 permanent monitoring wells.  Locations were 

determined using mobile laboratory data.  After installation, all wells were developed and sampled using 

low flow purge and sample techniques. 

 

The soil investigation indicated two parameters: total xylenes and lead, at concentrations above their 

respective SCTL in the study area.  TRPH, ethylbenzene, benzo(b)flouranthene, dibenzo(a,h)anthracene, 
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1-methylnaphthalene and 2-methylnaphthalene, naphthalene, benzo(a)anthracene, and lead were 

detected at concentrations exceeding their respective GCTLs. 

 

It should be noted that throughout the history of this site investigation, three sets of FDEP criteria were 

used.  Revisions were made to the criteria on May 26, 1999 and April 17, 2005.  The resulting target 

levels were only slightly different from those in the previous edition of the rules.  The data collected during 

each segment of the study were compared to the most current criteria available at the time.  
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COST/SCHED AREA

1996-1997 CAR GROUNDWATER MONITORING WELL LOCATIONS

AND REGULATORY EXCEEDANCES

UST SITE 22

NAS PENSACOLA

PENSACOLA, FLORIDA

Regulatory Criteria (1997)
Parameter              CAS#          GCTL
TRPH                   NA            5000 ug/L
Total Naphthalenes     NA            100 ug/L
Lead                7439-92-1        50ug/L
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Sample No. NASP21MW01GW NASP21MW02GW NASP21MW03GW NASP21MW04GW NASP21MW05GW

Sample Location MW01  MW02 MW03 MW04 MW05

Collect Date 2/9/1996 2/9/1996 2/9/1996 2/9/1996 2/9/1996

Analyte (CAS #)

Volatile Organic Compounds (2) (ug/L)

Benzene (71-43-2) 1 U 1 U 1 U 1 U 1 U

Bromodichloromethane (75-27-4) NS NS NS NS NS

Ethylbenzene (100-41-4) 1 U 1 U 1 U 2 1

Toluene (108-88-3) 1 U 1 U 1 U 1 U 1

Trichlorofluoromethane (75-69-4) NS NS NS NS NS

Xylenes (1330-20-7) 2 U 2 U 2 U 27 17

Polycyclic Aromatic  Hydrocarbons (3) (ug/L)

Fluorene (86-73-7) 4 U 4 U 4 U 4 U 4 U

1-Methylnaphthalene (90-12-0) 5 U 5 U 5 U 57 52

2-Methylnaphthalene (91-57-6) 7 U 7 U 7 U 100 80

Naphthalene (91-20-3) 7 U 7 U 7 U 52 48

Total Recoverable Petroleum  Hydrocarbons (4) (µg/L)

1,000 U 1,000 U 1,000 U 49,000 140,000

Metals (5) (ug/L)

Lead (7439-92-1) 41 1700 79 240 880

Notes:
1 Groundwater Cleanup Criteria as provided in  Chapter 62-777,F.A.C.

Bold indicates exceedance of regulatory limits.  NS = Location not sampled for this parameter  

µg/L = micrograms per liter

GCTL (1)

PAGE 1 OF 5

TABLE 2-1

NAVAL AIR STATION PENSACOLA
PENSACOLA, FLORIDA

SUMMARY OF 1997 CAR GROUNDWATER ANALYTICAL RESULTS 
UST SITE 22
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2 SW-846 8260B, 3 SW-846 8310, 4 FL-PRO, 5 SW-846 6010B   U = Analyte not detected above laboratory method detection limit
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Sample No. NASP21MW06GW NASP21MW07GW NASP21MW08GW NASP21MW09GW NASP21MW10GW

Sample Location MW06 MW07 MW08 MW09 MW10

Collect Date 7/31/1996 7/31/1996 7/31/1996 7/31/1996 7/31/1996

Analyte (CAS #)

Volatile Organic Compounds (2) (ug/L)

Benzene (71-43-2) 1 U 1 U 1 U 1 U 1 U

Bromodichloromethane (75-27-4) 1 U 1 U 1 U 1 U 2

Ethylbenzene (100-41-4) 1 U 1 U 1 U 1 U 1 U

Toluene (108-88-3) 1 U 1 U 1 U 1 U 1 U

Trichlorofluoromethane (75-69-4) 1 U 1 U 1 U 1 U 1 U

Xylenes (1330-20-7) 1 U 1 U 1 U 1 U 1 U

Polycyclic Aromatic  Hydrocarbons (3) (ug/L)

Fluorene (86-73-7) 4 U 4 U 4 U 4 U 4 U

1-Methylnaphthalene (90-12-0) 5 U 5 U 5 U 5 U 17

2-Methylnaphthalene (91-57-6) 7 U 7 U 7 U 7 U 18

Naphthalene (91-20-3) 7 U 7 U 7 U 7 U 12

Total Recoverable Petroleum  Hydrocarbons (4) (µg/L)

5,200 250 U 250 U 1,400 2,400

Metals (5) (ug/L)

Lead (7439-92-1) NS NS NS NS NS

Notes:
1 Groundwater Cleanup Criteria as provided in  Chapter 62-777,F.A.C.

Bold indicates exceedance of regulatory limits.  NS = Location not sampled for this parameter  

µg/L = micrograms per liter

GCTL (1)

PAGE 2 OF 5

2 SW-846 8260B, 3 SW-846 8310, 4 FL-PRO, 5 SW-846 6010B   U = Analyte not detected above laboratory method detection limit
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Sample No. NASP21MW11GW NASP21MW12GW NASP21MW13GW NASP21MW14GW NASP21MW15GW

Sample Location MW11 MW12 MW13 MW14 MW15

Collect Date 7/31/1996 7/31/1996 7/31/1996 9/25/1996 9/25/1996

Analyte (CAS #)

Volatile Organic Compounds (2) (ug/L)

Benzene (71-43-2) 1 U 1 U 1 U 1 U 1 U

Bromodichloromethane (75-27-4) 1 U 1 U 1 U 1 U 2

Ethylbenzene (100-41-4) 1 U 1 U 1 U 1 U 1 U

Toluene (108-88-3) 1 U 1 U 1 U 1 U 1 U

Trichlorofluoromethane (75-69-4) 1 U 1 U 1 U 1 U 1 U

Xylenes (1330-20-7) 12 1 U 1 U 1 U 1 U

Polycyclic Aromatic  Hydrocarbons (3) (ug/L)

Fluorene (86-73-7) 4 U 4 U 4 U 2 U 2 U

1-Methylnaphthalene (90-12-0) 5 U 5 U 13 2 U 2 U

2-Methylnaphthalene (91-57-6) 7 U 7 U 13 3 U 3 U

Naphthalene (91-20-3) 7 U 7 U 7 U 2 U 2 U

Total Recoverable Petroleum  Hydrocarbons (4) (µg/L)

13000 250 U 6600 250 U 250 U

Metals (5) (ug/L)

Lead (7439-92-1) NS NS NS NS NS

Notes:
1 Groundwater Cleanup Criteria as provided in  Chapter 62-777,F.A.C.

Bold indicates exceedance of regulatory limits.  NS = Location not sampled for this parameter  

µg/L = micrograms per liter

GCTL (1)

PAGE 3 OF 5

2 SW-846 8260B, 3 SW-846 8310, 4 FL-PRO, 5 SW-846 6010B   U = Analyte not detected above laboratory method detection limit
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Sample No. NASP21MW16GW NASP21MW17GW NASP21MW18GW NASP21MW19GW NASP21MW20GW

Sample Location MW16 MW17 MW18 MW19 MW20

Collect Date 9/25/1996 9/25/1996 9/25/1996 9/25/1996 9/25/1996

Analyte (CAS #)

Volatile Organic Compounds (2) (ug/L)

Benzene (71-43-2) 1 U 1 U 1 U 1 U 1 U

Bromodichloromethane (75-27-4) 1 U 1 U 1 U 1 U 1 U

Ethylbenzene (100-41-4) 1 U 1 U 1 U 2 1 U

Toluene (108-88-3) 1 U 1 U 1 U 1 U 1 U

Trichlorofluoromethane (75-69-4) 1 U 1 U 2 1 U 1 U

Xylenes (1330-20-7) 1 U 1 U 1 U 2 1 U

Polycyclic Aromatic  Hydrocarbons (3) (ug/L)

Fluorene (86-73-7) 2 U 2 U 2 U 3 2 U

1-Methylnaphthalene (90-12-0) 2 U 2 U 2 U 48 3

2-Methylnaphthalene (91-57-6) 3 U 3 U 3 U 47 3 U

Naphthalene (91-20-3) 2 U 2 U 2 U 18 2 U

Total Recoverable Petroleum  Hydrocarbons (4) (µg/L)

250 U 250 U 250 U 15000 NS

Metals (5) (ug/L)

Lead (7439-92-1) NS NS NS NS NS

Notes:
1 Groundwater Cleanup Criteria as provided in  Chapter 62-777,F.A.C.

Bold indicates exceedance of regulatory limits.  NS = Location not sampled for this parameter  

µg/L = micrograms per liter

GCTL (1)
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Sample No. NASP21MW21GW NASP21MW22GW NASP21MW23GW NASP21MW24GW NASP21MW25GW

Sample Location MW21 MW22 MW23 MW24 MW25

Collect Date 11/20/1996 11/20/1996 11/20/1996 11/20/1996 11/20/1996

Analyte (CAS #)

Volatile Organic Compounds (2) (ug/L)

Benzene (71-43-2) 1 U 1 U 1 U 1 U 1 U

Bromodichloromethane (75-27-4) 1 U 1 U 1 U 1 U 1 U

Ethylbenzene (100-41-4) 1 U 1 U 1 U 1 U 1 U

Toluene (108-88-3) 1 U 1 U 1 U 1 U 1 U

Trichlorofluoromethane (75-69-4) 1 U 1 U 1 U 1 U 1 U

Xylenes (1330-20-7) 1 U 1 U 1 U 1 U 1 U

Polycyclic Aromatic  Hydrocarbons (3) (ug/L)

Fluorene (86-73-7) 2 U 2 U 2 U 2 U 2 U

1-Methylnaphthalene (90-12-0) 2 2 U 2 U 2 U 2 U

2-Methylnaphthalene (91-57-6) 3 U 3 U 3 U 3 U 3 U

Naphthalene (91-20-3) 2 U 2 U 2 U 2 U 2 U

Total Recoverable Petroleum  Hydrocarbons (4) (µg/L)

290 250 U 250 U 250 U 250 U

Metals (5) (ug/L)

Lead (7439-92-1) NS NS NS NS NS

Notes:
1 Groundwater Cleanup Criteria as provided in  Chapter 62-777,F.A.C.

Bold indicates exceedance of regulatory limits.  NS = Location not sampled for this parameter  

µg/L = micrograms per liter

PAGE 5 OF 5
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COST/SCHED AREA

2001 SARA I GROUNDWATER AND SOIL SAMPLING LOCATIONS

AND REGULATORY EXCEEDANCES

UST SITE 22

NAS PENSACOLA

PENSACOLA, FLORIDA

Regulatory Criteria (1999)
Parameter                    Cas#             GCTL          SCTL
Benzo(a)pyrene           50-32-8        0.2 ug/L        0.1 mg/kg
1-Methylnaphthalene   90-12-0        20 ug/L         68 mg/kg
Lead                             7439-92-1   15ug/L          400 mg/kg
TRPH                           No Cas        5000 ug/L     340mg/kg

Estimated Extent of Lead
GCTL Exceedances
(dashed where inferred)
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Sample No. NASP21MW02GW NASP21D002 NASP21MW04GW NASP21MW05GW NASP21MW06GW

Sample Location MW-2 Duplicate MW-2 MW-4 MW-5 MW-6

Collect Date 6/24/2000 6/27/2000 6/24/2000 6/24/2000 6/24/2000

Analyte (CAS #)

Volatile (2) (ug/L)

1,1-Dichloroethene (75-35-4) 0.69 J 0.61 J 1 U 1 U 1 U

Cis-1,2-Dichloroethene (156-59-2) 1 U 1 U 1 U 1 U 1 U

Ethylbenzene (100-41-4) 1 U 2.9 1 U 3.7 1 U

Xylenes (1330-20-7) 3 U 4 U 2.8 J 23 1 U

Polycyclic Aromatic  Hydrocarbons (3) (ug/L)

1-Methylnaphthalene (90-12-0) 2 U 2 U 7.9 17.4 6.7

2-Methylnaphthalene (91-57-6) 2 U 2 U 6.6 15.6 6.5

Naphthalene (91-20-3) 2 U 2 U 2.4 16.7 2.2 U

Total Recoverable Petroleum  Hydrocarbons (4) (µg/L)

0.28 U 0.25 U 2,580 6,080 921

Metals (5) (ug/L)

Lead (7439-92-1) 1.6 U 1.6 U 18.2 24.4 1.6 U

Notes:
1 Groundwater Cleanup Criteria as provided in  Chapter 62-777,F.A.C.

Bold indicates exceedance of regulatory limits.  U = Analyte not detected above  laboratory method detection limit

J = analyte detected at an estimated concentration. µg/L = micrograms per liter

GCTL (1)                  

(µg/L)

PAGE 1 OF 5

TABLE 2-2

NAVAL AIR STATION PENSACOLA
PENSACOLA, FLORIDA

 SUMMARY OF 2001 SARA I GROUNDWATER ANALYTICAL RESULTS
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Sample No. NASP21MW07GW NASP21D001 NASP21MW08GW NASP21MW10GW NASP21MW11GW

Sample Location MW-7 Duplicate MW-7 MW-8 MW-10 MW-11

Collect Date 6/24/2000 6/24/2000 6/26/2000 6/24/2000 6/26/2000

Analyte (CAS #)

Volatile (2) (ug/L)

1,1-Dichloroethene (75-35-4) 1 U 1 U 1 U 1 U 1 U

Cis-1,2-Dichloroethene (156-59-2) 1 U 1 U 1 U 1 U 1 U

Ethylbenzene (100-41-4) 1 U 1 U 1 U 2.6 2

Xylenes (1330-20-7) 3 U 3 U 3 U 13 11.1

Polycyclic Aromatic  Hydrocarbons (3) (ug/L)

1-Methylnaphthalene (90-12-0) 2 U 2 U 1.6 J 10.9 3

2-Methylnaphthalene (91-57-6) 2 U 2 U 1.3 J 11.5 2 U

Naphthalene (91-20-3) 2 U 2 U 1.6 J 12.5 7.2

Total Recoverable Petroleum  Hydrocarbons (4) (µg/L)

0.25 U 0.28 U 0.25 U 3,140 4,630

Metals (5) (ug/L)

Lead (7439-92-1) 8.2 U 10.7 2.9 51.2 152

Notes:
1 Groundwater Cleanup Criteria as provided in  Chapter 62-777,F.A.C.

Bold indicates exceedance of regulatory limits.  U = Analyte not detected above  laboratory method detection limit

J = analyte detected at an estimated concentration. µg/L = micrograms per liter

GCTL (1)                  

(µg/L)

PAGE 2 OF 5

2 SW-846 8260B, 3 SW-846 8310, 4 FL-PRO, 5 SW-846 6010B 
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Sample No. NASP21MW12GW NASP21MW13GW NASP21MW15GW NASP21MW16GW NASP21MW17GW

Sample Location MW-12 MW-13 MW-15 MW-16 MW-17

Collect Date 6/24/2000 6/24/2000 6/24/2000 6/24/2000 6/24/2000

Analyte (CAS #)

Volatile (2) (ug/L)

1,1-Dichloroethene (75-35-4) 1 U 1 U 1 U 1 U 1 U

Cis-1,2-Dichloroethene (156-59-2)

Ethylbenzene (100-41-4) 1 U 1.8 1 U 1 U 1 U

Xylenes (1330-20-7) 3 U 3 U 3 U 3 U 3 U

Polycyclic Aromatic  Hydrocarbons (3) (ug/L)

1-Methylnaphthalene (90-12-0) 2 U 3.7 2.2 U 2.2 U 2 U

2-Methylnaphthalene (91-57-6) 2 U 2.7 2.2 U 2.2 U 2 U

Naphthalene (91-20-3) 2 U 2.2 U 2.2 U 2.2 U 2 U

Total Recoverable Petroleum  Hydrocarbons (4) (µg/L)

0.25 U 3,490 0.25 U 0.28 U 0.25 U

Metals (5) (ug/L)

Lead (7439-92-1) 31.8 25.6 17.8 14.1 12.3

Notes:
1 Groundwater Cleanup Criteria as provided in  Chapter 62-777,F.A.C.

Bold indicates exceedance of regulatory limits.  U = Analyte not detected above laboratory method detection limit

J = analyte detected at an estimated concentration. µg/L = micrograms per liter

GCTL (1)                  

(µg/L)

PAGE 3 OF 5
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Sample No. NASP21MW18GW NASP21MW19GW NASP21MW21GW NASP21MW22GW NASP21MW23GW

Sample Location MW-18 MW-19 MW-21 MW-22 MW-23

Collect Date 6/26/2000 6/25/2000 6/25/2000 6/25/2000 6/25/2000

Analyte (CAS #)

Volatile (2) (ug/L)

1,1-Dichloroethene (75-35-4) 1 U 1 U 1 U 1 U 1 U

Cis-1,2-Dichloroethene (156-59-2) 1 U 1 U 1 U 1 U 1 U

Ethylbenzene (100-41-4) 1 U 2.1 1 U 0.8 J 1 U

Xylenes (1330-20-7) 3 U 3 U 3 U 2.2 J 3 U

Polycyclic Aromatic  Hydrocarbons (3) (ug/L)

1-Methylnaphthalene (90-12-0) 2 U 11.8 2 U 4.9 2.2 U

2-Methylnaphthalene (91-57-6) 2 U 11.5 2 U 4.6 2.2 U

Naphthalene (91-20-3) 2 U 7.8 2 U 4.4 2.2 U

Total Recoverable Petroleum  Hydrocarbons (4) (µg/L)

0.28 U 7,120 0.25 U 1,270 0.25 U

Metals (5) (ug/L)

Lead (7439-92-1) 3.5 18.4 10.6 14.0 88.4

Notes:
1 Groundwater Cleanup Criteria as provided in  Chapter 62-777,F.A.C.

Bold indicates exceedance of regulatory limits.  U = Analyte not detected above  laboratory method detection limit

J = analyte detected at an estimated concentration. µg/L = micrograms per liter

GCTL (1)                  

(µg/L)
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Sample No. NASP21MW24GW NASP21MW25GW NASP21MW28GW NASP21MW29GW NASP21MW30GW

Sample Location MW-24 MW-25 MW-28 MW-29 MW-30

Collect Date 6/25/2000 6/25/2000 6/24/2000 6/25/2000 6/24/2000

Analyte (CAS #)

Volatile (2) (ug/L)

1,1-Dichloroethene (75-35-4) 1 U 1 U 1 U 1 U 1 U

Cis-1,2-Dichloroethene (156-59-2) 1 U 1 U 1 U 1 U 1.2

Ethylbenzene (100-41-4) 1 U 1 U 1 U 1 U 1 U

Xylenes (1330-20-7) 3 U 3 U 3 U 3 U 3 U

Polycyclic Aromatic  Hydrocarbons (3) (ug/L)

1-Methylnaphthalene (90-12-0) 2.2 U 2.2 U 2.2 U 2 U 2 U

2-Methylnaphthalene (91-57-6) 2.2 U 2.2 U 2.2 U 2 U 2 U

Naphthalene (91-20-3) 2.2 U 2.2 U 2.2 U 2 U 2 U

Total Recoverable Petroleum  Hydrocarbons (4) (µg/L)

0.25 U 0.28 U 0.28 U 0.25 U 0.25 U

Metals (5) (ug/L)

Lead (7439-92-1) 8.6 12.6 1.6 U 1.6 U 1.6 U

Notes:
1 Groundwater Cleanup Criteria as provided in  Chapter 62-777,F.A.C.

Bold indicates exceedance of regulatory limits.  U = Analyte not detected above  laboratory method detection limit

J = analyte detected at an estimated concentration. µg/L = micrograms per liter

PAGE 5 OF 5
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Sample No. NASP21HA013.5 NASP21HA0205 NASP21HA0302 NASP21HA045.5 NASP21HA055.5

Sample Location HA01 HA02 HA03 HA04 HA05

Collect Date 5/8/2000 5/8/2000 5/8/2000 5/8/2000 5/8/2000

Sample Depth (bls) 3.5 feet 5 feet 2 feet 5.5 feet 5.5 feet

Analyte (CAS #)

Polycyclic Aromatic  Hydrocarbons (5) (ug/L)

Benzo(a)anthracene (56-55-3) .069 U 0.289 .069 U 0.072 U .069 U

Benzo(a)pyrene (50-32-8) .069 U 0.309 .069 U 0.072 U .069 U

Benzo(b)fluoranthene (205-99-2) .069 U 0.28 .069 U 0.072 U .069 U

Benzo(g,h,i)perylene (191-24-2) .069 U 0.185 .069 U 0.072 U .069 U

Benzo(k)fluoranthene (207-08-9) .069 U 0.162 .069 U 0.072 U .069 U

Chrysene (218-01-9) .069 U 0.288 .069 U 0.072 U .069 U

Fluoranthene (206-44-0) 0.34 U 0.762 0.34 U 0.36 U 0.34 U

Indeno(1,2,3-cd)pyrene (193-39-5) 0.69 U 0.246 .0.69 U 0.072 U .0.69 U

Naphthalene (91-20-3) 0.34 U 0.35 U 0.34 U 0.36 U 0.34 U

Phenanthrene (85-01-8) 0.34 U 0.212 J 0.34 U 0.36 U 0.34 U

Pyrene (129-00-0) 0.34 U 0.525 0.34 U 0.36 U 0.34 U

1-Methylnaphthalene (90-12-0) 0.34 U 0.190 J 0.34 U 0.36 U 0.34 U

2-Methylnaphthalene (91-57-6) 0.34 U 0.250 J 0.34 U 0.36 U 0.34 U

Total Recoverable Petroleum  Hydrocarbons (6) (µg/L)

20.3 36.6 8.6 U 38.6 8.6 U

Metals 4 (mg/kg)

Aluminum (7429-90-5) 1580 2500 106 156 87.3 U

Antimony (7440-36-0) 2.7 U,J 4.3 U 1.2 U 0.4 U 0.4 U

Arsenic (no CAS) 0.55 U 1.8 U 0.58 U 0.57 U 0.58 U

Barium (7440-39-3) 5.5 82.0 2.8 2.8 2.5

Cadmium (7440-43-9) 0.3 0.57 0.06 U 0.05 U 0.06 U

Calcium (no CAS) 1800 1360 974 253 134

Chromium (18540-88-2) 3.9 7.6 0.55 U 0.54 U 0.6 U

Cobalt (7440-48-4) 0.15 U 0.99 U 0.13 U 0.13 U 0.13 U

Copper (7440-50-8) 4.8 187 3.2 2.5 2.5

Iron (7439-89-6) 855 4610 145 109 71.4

Lead (7439-92-1) 65.5 664 1.4 U 4.1 U 1.6 U

Magnesium (no CAS) 106 183 26.9 U 12.1 U 10.1 U

Manganese (7439-96-5) 47.8 157 1.9 U 2.0 U 1.2 U

Mercury (7439-97-6) 0.01 U 0.26 0.01 U 0.01 U 0.01 U

Nickel (7440-02-0)  1.0 U 10.2 0.22 U 0.02 U 0.24 U

Selenium (7782-49-2) 0.32 U 1.5 0.34 U 0.34 U 0.35 U

Silver (7440-22-4) 0.15 U 0.17 U 0.16 U 0.16 U 0.16 U

Sodium (no CAS) 200 277 204 203 203

Vanadium (7440-62-2 2.4 U 4.4 0.25 U 0.30 U 0.12 U

Zinc (7440-66-6) 14.3 415 6.9 9.5 6.2

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 6010B and 7470A

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

** Direct exposure value based on acute toxicity considerations.

J = analyte detected at an estimated concentration.  U = Analyte not detected above laboratory method detection limit.

Bold indicates exceedance of regulatory limits.

PENSACOLA, FLORIDA

80/560/6.1

SUMMARY OF 2001 SARA I SOIL ANALYTICAL RESULTS
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1.4/4.8/10

2300/41000/32000

140/450/77

2900/48000/1200
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72000/*/NA

NA indicates no critria avialable for this parameter

TABLE 2-3
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1500/28000/130
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Sample No. NASP21HA0606 NASP21HA0704 NASP21HA0801 NASP21HA092.5 NASP21HA1002 NASP21HA1105

Sample Location HA06 HA07 HA08 HA09 HA10 HA11

Collect Date 5/8/2000 5/8/2000 5/8/2000 5/8/2000 5/9/2000 5/9/2000

Sample Depth (bls) 6 feet 4 feet 1 foot 2.5 feet 2 feet 5 feet

Analyte (CAS #)

Polycyclic Aromatic  Hydrocarbons (5) (ug/L)

Benzo(a)anthracene (56-55-3) 0.28 U 0.072 U .073 U .31 U 0.069 U 0.069 U

Benzo(a)pyrene (50-32-8) .071 U 0.072 U .073 U .077 U 0.069 U 0.069 U

Benzo(b)fluoranthene (205-99-2) .071 U 0.072 U .073 U .077 U 0.069 U 0.069 U

Benzo(g,h,i)perylene (191-24-2) .071 U 0.072 U .073 U .077 U 0.069 U 0.069 U

Benzo(k)fluoranthene (207-08-9) .071 U 0.072 U .073 U .077 U 0.069 U 0.069 U

Chrysene (218-01-9) 0.28 U 0.072 U .073 U 0.31 U 0.069 U 0.069 U

Fluoranthene (206-44-0) 1.4 U 0.36 U 0.37 U 1.5 U 0.34 U 0.34 U

Indeno(1,2,3-cd)pyrene (193-39-5) .071 U 0.072 U .073 U .0.77 U 0.069 U 0.069 U

Naphthalene (91-20-3) 0.36 U 0.36 U 0.37 U 0.38 U 0.34 U 0.34 U

Phenanthrene (85-01-8) 1.4 U 0.36 U 0.37 U 1.5 U 0.34 U 0.34 U

Pyrene (129-00-0) 1.4 U 0.36 U 0.37 U 1.5 U 0.34 U 0.34 U

1-Methylnaphthalene (90-12-0) 0.36 U 0.36 U 0.37 U 0.38 U 0.34 U 0.34 U

2-Methylnaphthalene (91-57-6) 0.36 U 0.36 U 0.37 U 0.38 U 0.34 U 0.34 U

Total Recoverable Petroleum  Hydrocarbons (6) (µg/L)

8,500 620 808 9,820 8.6 U 8.09 J

Metals 4 (mg/kg)

Aluminum (7429-90-5) 53.7 U 59.3 U 763 61.9 U 76.1 511

Antimony (7440-36-0) 0.42 U 0.42 U 0.39 U 0.39 U 0.24 U 0.23 U

Arsenic (no CAS) 0.6 U 0.61 U 0.57 U 0.57 U 0.35 U 0.34 U

Barium (7440-39-3) 2.5 2.4 3.8 2.5 1.9 2.5

Cadmium (7440-43-9) 0.06 U 0.06 U 0.05 U 0.05 U 0.04 U 0.06 U

Calcium (no CAS) 145 121 988 183 47.6 U 143

Chromium (18540-88-2) 0.56 U 0.47 U 1.7 U 0.49 U 0.44 U 0.74 U

Cobalt (7440-48-4) 0.14 U 0.14 U 0.13 U 0.13 U 0.08 U 0.09 U

Copper (7440-50-8) 2.9 2.5 3.3 2.9 1.7 2.7

Iron (7439-89-6) 39 41.0 384 32.2 62.7 U 308 U

Lead (7439-92-1) 1.2 U 6.5 U 27.0 16.9 4.4 U 30.7

Magnesium (no CAS) 11.7 U 7.7 U 41.6 U 8.7 U 7.1 U 14.1 U

Manganese (7439-96-5) 0.94 U 0.79 U 3.2 0.78 U 1.0 U 1.8 U

Mercury (7439-97-6) 0.01 U 0.01 U 0.01 0.01 0.03 U 0.05 U

Nickel (7440-02-0) 0.64 U 0.23 U 0.37 U 0.22 U 0.22 U 0.34 U

Selenium (7782-49-2) 0.45 U 0.39 U 0.44 U 0.34 U 0.21 U 0.25 U

Silver (7440-22-4) 0.17 U 0.17 U 1.2 U 0.16 U 0.10 U 0.09 U

Sodium (no CAS) 174 185 199 193 99.8 102

Vanadium (7440-62-2 0.13 U 0.17 U 1.5 U 0.12 U 1.13 U 0.74

Zinc (7440-66-6) 6.0 7.4 20.9 8.3 6.6 17.0

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 6010B and 7470A

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

** Direct exposure value based on acute toxicity considerations.

J = analyte detected at an estimated concentration. 

Bold indicates exceedance of regulatory limits.
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NA indicates no critria avialable for this parameter
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TABLE 2-3
SUMMARY OF 2001 SARA I SOIL ANALYTICAL RESULTS
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Sample No. NASP21HA1205 NASP21HA1302 NASP21HA1405 NASP21HA154.5 NASP21HAD01

Sample Location HA12 HA13 HA14 HA15 154.5 Duplicate

Collect Date 5/9/2000 5/9/2000 5/9/2000 5/10/2000 5/10/2000

Sample Depth (bls) 5 feet 2 feet 5 feet 4.5 feet 4.5 feet

Analyte (CAS #)

Polycyclic Aromatic  Hydrocarbons (5) (ug/L)

Benzo(a)anthracene (56-55-3) 0.069 U 0.069 U 0.085 U .069 U .069 U

Benzo(a)pyrene (50-32-8) 0.069 U 0.069 U 0.085 U .069 U .069 U

Benzo(b)fluoranthene (205-99-2) 0.069 U 0.069 U 0.085 U .069 U .069 U

Benzo(g,h,i)perylene (191-24-2) 0.069 U 0.069 U 0.085 U .069 U .069 U

Benzo(k)fluoranthene (207-08-9) 0.069 U 0.069 U 0.085 U .069 U .069 U

Chrysene (218-01-9) 0.069 U 0.069 U 0.085 U .069 U .069 U

Fluoranthene (206-44-0) 0.34 U 0.35 U 0.42 U 0.34 U 0.34 U

Indeno(1,2,3-cd)pyrene (193-39-5) 0.069 U 0.069 U 0.085 U .069 U .069 U

Naphthalene (91-20-3) 0.34 U 0.35 U 0.42 U 0.34 U 0.34 U

Phenanthrene (85-01-8) 0.34 U 0.35 U 0.42 U 0.34 U 0.34 U

Pyrene (129-00-0) 0.34 U 0.35 U 0.42 U 0.34 U 0.34 U

1-Methylnaphthalene (90-12-0) 0.34 U 0.35 U 0.42 U 0.34 U 0.34 U

2-Methylnaphthalene (91-57-6) 0.34 U 0.35 U 0.42 U 0.34 U 0.34 U

Total Recoverable Petroleum  Hydrocarbons (6) (µg/L)

8.6 U 14.1 10 U 12.1 10.7

Metals 4 (mg/kg)

Aluminum (7429-90-5) 20.7 U 293 150 154 270

Antimony (7440-36-0) 0.24 U 0.24 U 0.29 U 0.25 U 0.24 U

Arsenic (no CAS) 0.35 U 0.34 U 0.42 U 0.36 U 0.34 U

Barium (7440-39-3) 1.8 28.7 2.5 2.1 3.0

Cadmium (7440-43-9) 0.03 U 0.10 U 0.05 U 0.03 U 0.03 U

Calcium (no CAS) 40.5 U 137 71.5 U 53.1 67.3

Chromium (18540-88-2) 0.20 U 7.2 0.44 U 0.38 U 1.2 U

Cobalt (7440-48-4) 0.08 U 0.16 U 0.10U 0.08 U 0.08 U

Copper (7440-50-8) 1.4 U 4.6 2.5 1.5 1.2

Iron (7439-89-6) 12.2 U 697 34.4 U 87.4 190

Lead (7439-92-1) 2.7 U 146 17.5 3.3 5.8

Magnesium (no CAS) 4.0 U 29.5 U 8.1 U 10.8 17.5

Manganese (7439-96-5) 0.54 U 9.5 0.70 U 1.2 U 3.4

Mercury (7439-97-6) 0.02 U 0.09 U 0.03 U 0.03 U 0.04 U

Nickel (7440-02-0) 0.16 U 0.57 U 0.35 U 0.17 U 1.3 U

Selenium (7782-49-2) 0.21 U 79.5 U 0.25 U 0.21 U 0.20 U

Silver (7440-22-4) 0.10 U 0.10 U 0.12 U 0.10 U 0.09 U

Sodium (no CAS) 97.9 107 136 104 104

Vanadium (7440-62-2 0.07 U 1.4 0.13 U 0.21 U 0.49

Zinc (7440-66-6) 4.8 U 48.0 9.6 5.7 8.5

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 6010B and 7470A

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

** Direct exposure value based on acute toxicity considerations.

J = analyte detected at an estimated concentration. 

Bold indicates exceedance of regulatory limits.

26/240/5

0.8/3.7/29

75**/1300/8.0

72000/*/NA

5200/87000/1600

80/560/6.1

340/2500/340

TABLE 2-3
SUMMARY OF 2001 SARA I SOIL ANALYTICAL RESULTS

40/270/1.7

2000/30000/250

UST SITE 22

DE11/DE22/LE3 

(mg/kg)

68/470/2.2

1.4/5.0/3.2

0.1/0.5/8

2900/48000/1200

2200/37000/880

1.5/5.3/28

1.4/4.8/10

2300/41000/32000

15/52/25

140/450/77

N/A

210/420/38

4700/110000/NA

N/A

390/9100/17

2900/76000/NA

400/920/NA

N/A

1600/22000/NA

390/10000/5

23000/480000/NA

3.4/26/2.1

510/7400/980

23000/560000/6000

NA indicates no critria avialable for this parameter

1500/28000/130

FDEP SCTL

NAVAL AIR STATION PENSACOLA
PENSACOLA, FLORIDA

PAGE 3 OF 3

TtNUS/TAL-09-078-1522-5.1   2-18 CTO 0056



!U

!U

!U

!U

!U

!U

!U

!U

!U

!U

!U !U

!U

!U

!U

!U

!U

!U
!U

!U

!U
!U

!U

!U

!U

!U

!U

!U

!U

!U

!U

!U

!U

!U

!U

!U

!U

!U

!U

!A

!A

!U

$$

$

$

$
$

$

$
$

$

$

$

$

!A

HA13

HA12

HA11

HA10

HA09
HA08

HA07

HA06

HA05

HA04

HA03

HA02 HA01

RADFORD BLVD

D
U

N
C

A
N

 R
O

A
D

MW02

MW03

MW06

MW07

MW08

MW09

MW10

MW14

MW28

MW04

MW05

MW11

MW12
MW13

MW15

MW16
MW17

MW18

MW19

MW20

MW21
MW22

MW23

MW24

MW25

MW01

DMW27

DMW29

DMW30
MW26

MW35

MW36

MW38

MW39

MW37

MW40

MW41

MW42

MW43

MW44

MW31MW33

MW34

Lead 22.9 ug/L

TRPH 7090 ug/L

3472

3473

3471
3470

3469

0645

0456

100 0 10050

Feet

P:\GIS\PENSACOLA_NAS\MAPDOCS\MXD\SITE21_SARA2_MW_LOCS.MXD 8/25/09 SS

DRAWN BY DATE

CHECKED BY DATE

SCALE
AS NOTED

K. MOORE

J. JOHNSON

3/24/08

8/25/09

CONTRACT NUMBER

APPROVED BY DATE

APPROVED BY DATE

FIGURE NO. REV
0

___

___ ___

___

FIGURE 2-3

CTO 0056

COST/SCHED AREA

2003 SARA II GROUNDWATER SAMPLING LOCATIONS

AND REGULATORY EXCEEDANCES

UST SITE 22

NAS PENSACOLA

PENSACOLA, FLORIDA

Regulatory Criteria
GCTL
Lead 15 ug/L
TRPH 5000 ug/L

Legend

!A Deep Monitoring Well

$ Hand Auger Location

!U Monitoring Well

UST Site 22 Boundary

Former AST Location

Road

Micrograms per Literug/L

Building

    Rev. 0 
08/26/09

TtNUS/TAL-09-078-1522-5.1 2-19                            CTO 0056



Rev. 0
08/26/09

UST SITE 22

PENSACOLA, FLORIDA

Lead1                 

GCTL (µg/L) 
TRPH2             

GCTL (µg/L) 
15 5000

MW33 PEN-21-MW33-01 2/11/03 NA 170 U

MW34 PEN-21-MW34-01 2/11/03 NA 285

MW35 PEN-21-MW35-01 2/11/03 NA 2710 / 2680

MW36 PEN-21-MW36-01 2/11/03 NA 1,900 

MW37 PEN-21-MW37-01 2/11/03 NA 170 U

MW38 PEN-21-MW38-01 2/11/03 NA 894 

MW39 PEN-21-MW39-01 2/11/03 NA 7,090 

MW40 PEN-21-MW40-01 2/11/03 5.1 NA

MW41 PEN-21-MW41-01 2/11/03 6.5 NA

MW42 PEN-21-MW42-01 2/11/03 3.3 U / 4.1 U NA

MW43 PEN-21-MW43-01 2/11/03 22.9 NA

MW44 PEN-21-MW44-01 2/11/03 5.0 NA

Notes:
1SW846-6010B     2 FL-PRO

GCTL = Groundwater Cleanup Target Level established in Chapter 62-770, FAC

U =  analyte not detected above laboratory method detection limit.

NA = Location not analyzed for this parameter

Concentrations in bold exceed the GCTL.

two values in one square indicate duplicate sample

TABLE 2-4
SUMMARY OF 2003 SARA II GROUNDWATER ANALYTICAL RESULTS

Monitoring 
Well ID

Sample ID Sample Date

NAVAL AIR STATION PENSACOLA
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3.0 SITE ASSESSMENT METHODOLOGY 

Site 22 is a designated UST site and this SARA III has been completed in accordance with the FDEP 

Petroleum Contaminated Site Cleanup Criteria Chapter 62-770 of the F.A.C. under CLEAN IV Contract 

N62467-04-D-0055.  All field activities including: soil sampling, monitoring well installation, and groundwater 

sampling were conducted in accordance with FDEPs Standard Operating Procedures (SOPs) for Field 

Activities (FDEP, 2008).  Whenever the FDEP SOPs did not address a specific task, TtNUS deferred to the 

TtNUS Corporate SOPs (TtNUS, 2007). 
 

The site assessment methodologies used during this investigation are discussed below.  The results of 

the investigation are presented in Section 4.0.  To alleviate concerns of base personnel and the FDEP, an 

archeologist was on site throughout the field event to oversee intrusive activities in cultural and historical 

sensitive areas.  These concerns were raised during the scoping meetings, and therefore, the 

archeologist on site observed the drilling and hand auger activities and inspected the soil samples to 

reassure that no historical or cultural sensitive area was disturbed. 

 

Due to the number of samples taken through the years and the different results gathered, a triad 

approach was used in planning and implementing this investigation.  Strategic planning was used to 

target areas where high detections of contaminants or previous information have gaps or lack of proper 

delineation of potential hot spot or plumes.  Dynamic work strategies were implemented using the DPT 

sampling techniques to have a rapid means of collecting groundwater and soil samples with the 

assistance of field experience and technical expertise.  Real-time measurement technologies were used 

in cooperation with an on-site laboratory that had a 24 hour turnaround for groundwater and soil samples. 

 

Soil and groundwater samples were collected at UST Site 22 (IR Site 21).  Soil borings were advanced by 

hand auger and DPT.  Field screening observations including OVA screening visual inspection were used 

to determine which samples were submitted to an on-site mobile laboratory.  One or more soil samples 

per soil boring were submitted to the mobile laboratory and the analytical results were used to determine 

which samples would be submitted for off-site confirmation analysis. TtNUS staff also compared the 

mobile laboratory analytical results to the SCTLs and GCTLs in Chapter 62-777, F.A.C. and Natural 

Attenuation Default Concentration (NADC) in Chapter 62-777, F.A.C. 

 

Groundwater samples were submitted to a fixed-base laboratory for a quick turn around analysis for lead 

content.  This information provided the necessary data to determine the sampling progression. 
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3.1 SOIL SAMPLING PLAN 

The subsurface soil samples were collected at Site 22 to further delineate the extent of soil contamination.  

Previous investigations and comments received from FDEP determined the soil sample collection should be 

completed in the two shaded areas shown on Figure 3-1.  Thirty-one (31) soil borings were advanced to a 

depth of 10 feet below land surface (bls).  Visual observations and data from the on-site mobile laboratory 

determined the sampling progressions.  Because many of the soil contaminants detected during the initial 

assessment do not readily volatilize, field observations such as staining of soil and/or odor are other 

important factors in choosing the samples sent to the on-site laboratory.  The soil samples were collected 

using hand augers and stainless steel bowls and spoons from discrete intervals depending on field 

screening.  Surface soil samples (0 to 6 inches bls) were not collected because most of the surface material 

was removed during the cleanup activities following Hurricane Ivan.  Additionally, beach sand and fill 

material were brought from outside the base for a naturalized landscaping project.  Efforts were made in the 

field to sample below this imported, non-representative material.   

 

The soil sampling depth was limited to 10 feet bls due to the presence of groundwater and proximity to the 

Pensacola Bay.  Previously groundwater measurements indicated the groundwater potentiometric surface 

to be present approximately 1 to 3 feet bls (see Figures 4-1, 4-2 and 4-3).  Soil samples were collected from 

above the saturated zone of the water table.  The soil samples were collected in accordance with FDEP 

SOPs Field Sampling (FS) 3200, Subsurface Soil Sampling (FDEP, 2008) and the sampling methodology 

was compliant with FDEP’s Global Risk Based Corrective Action (RBCA) Rule 62-780.  

 

The soil samples collected at UST Site 22 were analyzed on site by a mobile laboratory for benzene, 

ethylbenzene, toluene, xylenes (BTEX) and naphthalene.  The data obtained from the on-site mobile 

laboratory was used to determine soil boring progression as well as placement for new monitoring wells.  

Based on low positive detections of BTEX and naphthalene, the decision was reached to decrease the 

amount of DPT soil samples.    

 

Five of the soil boring samples were sent to an off-site laboratory for confirmation analysis for VOCs, 

MTBE, PAHs, 1- and 2-methylnaphthalene, and TRPH.  The laboratory analytical methods used are 

specified in Table 3-1.  No soil samples were collected during the supplemental sampling event 

conducted in January 2009. 
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TABLE 3-1 

2007 SARA III DPT SOIL ANALYTICAL SUMMARY  
UST SITE 22 

NAVAL AIR STATION PENSACOLA 
PENSACOLA, FLORIDA 

 

Mobile 
Laboratory 

Off-site 
Laboratory 

Analysis 
No. of Samples 

Analyzed 
No. of Samples 

Analyzed 
BTEX   (SW-846 5035/8260B) 31 5 

PAH     (SW-846 8270C SIM) 31 5 

TRPH   (FDEP FL-PRO) 0 5 

BTEX = Benzene, toluene, ethylbenzene, xylene  SW = Solid waste 
PAH = Polycyclic Aromatic Hydrocarbons  SIM = Selected ion monitor 
TRPH = Total recoverable petroleum hydrocarbons FL-PRO = Florida Petroleum Range Organics 

 

3.2 DPT GROUNDWATER SAMPLING PLAN 

Concurrent with the soil sampling investigation, TtNUS collected groundwater samples from 42 soil boring 

locations using DPT.  DPT locations were determined by field screening activities coincidental with the 

soil sampling.  Groundwater samples were taken immediately below the water table, generally between 

10 and 17 feet bls.  Of the samples taken, 4 of the 42 DPT samples were taken from 19 to 30 feet bls.  

The 42 DPT samples were submitted to a National Environmental Laboratory Accreditation Certification 

(NELAC) certified on-site mobile laboratory for analysis of BTEX and naphthalene.  DPT groundwater 

samples were collected using DPT hole punch groundwater sampling.  Groundwater samples were 

collected using a peristaltic pump until turbidity was below 20 nephelometric turbidity units (NTUs) or until 

it was stabilized.   

 

In addition to the mobile laboratory analysis, 11 samples were sent to an off-site laboratory for 

confirmation analysis.  Although all samples were not analyzed for all the parameters, the confirmation 

analysis included VOCs, MTBE, PAHs plus 1- and 2-methylnaphthalene, TRPH, and lead.  The 

laboratory analytical methods are specified in Table 3-2.  No screen point samples were collected during 

the January 2009 sampling event. 
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TABLE 3-2 
2007 SARA III DPT GROUNDWATER ANALYTICAL SUMMARY  

UST SITE 22 
NAVAL AIR STATION PENSACOLA 

PENSACOLA, FLORIDA 
 

Mobile Laboratory 
Off-site 

Laboratory 
Analysis 

No. of Samples 
Analyzed 

No. of Samples 
Analyzed 

BTEX   (SW-846 5030B/8260B) 42 11 

PAH     (SW-846 8270C SIM) 42 5 

Lead  (SW-846 6010B) 7 3 

BTEX = Benzene, toluene, ethylbenzene, xylene  SW = Solid waste 
PAH = Polycyclic Aromatic Hydrocarbons  SIM = Selected ion monitor 

 
 
3.3 MICRO WELL AND MONITORING WELL INSTALLATION PLAN 

Due to hurricane reconstruction activities, 16 previously installed monitoring wells (MW01, MW03, MW14, 

MW26, MW30, MW31, MW39, MW40, MW45, MW46, MW47, MW50, MW54, MW55, MW56 and MW57) 

could not be located.  However, only three of the monitoring wells including: MW46R, MW54R and MW31R 

were replaced based on their strategic locations.  In addition to the three replacement wells, TtNUS installed 

16 additional permanent micro type monitoring wells. The locations of these wells were determined in the 

field, in part based on the DPT groundwater sampling results.  All monitoring wells were installed and 

constructed in accordance with Navy and FDEP guidance documents.  No monitoring wells were installed 

during the January 2009 field event. 

 

3.4 GROUNDWATER SAMPLING 

Prior to obtaining groundwater samples, water levels and total well depths were measured for all available 

wells for groundwater pieziometric determination.  The wells were then purged using a peristaltic pump 

and a low-flow quiescent purging technique.  Purging completion was conducted in accordance with 

FDEP SOP FS 2212, Well Purging Techniques (FDEP, 2008). 

 

In April and May of 2007, groundwater samples were collected from the 16 new wells, 23 existing 

monitoring wells, and 3 replacement wells.  The monitoring and micro wells were sampled for target 

compound list (TCL) VOCs, PAHs, TRPH, and lead.  However, all the groundwater samples were not 

analyzed for all the parameters.  To determine the appropriate analyses for each groundwater sample 

collected, information from previous analytical data and site observations were considered.  Groundwater 
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samples were collected in accordance with FDEP SOP FS 2220, Groundwater Sampling Techniques 

(FDEP, 2008).  Laboratory methods and the number of samples are presented in Table 3-3. 

 

TABLE 3-3 
2007 SARA III GROUNDWATER SAMPLE ANALYTICAL SUMMARY 

UST SITE 22 
NAVAL AIR STATION PENSACOLA 

PENSACOLA, FLORIDA 
 

Off-site Laboratory 
Analysis No. of Samples 

Analyzed 
BTEX   (SW-846 5030B/8260B) 17 

PAH     (SW-846 8270C SIM) 17 

Lead   (SW-846 6010B) 32 

TRPH   (FDEP FL-PRO) 17 

BTEX = Benzene, toluene, ethylbenzene, xylene SW = Solid waste 
PAH = Polycyclic aromatic hydrocarbons  SIM = selected ion monitor 
TRPH = Total recoverable petroleum hydrocarbons FL-PRO =Florida Petroleum Range Organics 
 
 

During the January 2009 field event, groundwater samples were collected from 17 permanent monitoring 

wells.  Specific location and analysis information is presented in Table 3-4.  All monitoring wells were 

sampled for lead, manganese, and zinc, one well (MW73) was sampled for VOCs as well.  Groundwater 

samples were collected in accordance with FDEP SOP FS 2220, Groundwater Sampling Techniques 

(FDEP, 2008). 

 

3.5 SAMPLE HANDLING  

Sample handling includes the selection of sample containers, preservatives, allowable holding times, 

sample packaging, shipping and appropriate chain of custody procedures. Samples were packaged and 

shipped in general accordance with FDEP SOP 001/01 FS 1000, General Sampling (FDEP, 2008) and 

applicable sections of FS 2200, Groundwater Sampling and FS 3000, Soil Sampling.   
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TABLE 3-4 
2009 SARA III GROUNDWATER SAMPLE ANALYTICAL SUMMARY  

UST SITE 22 
NAVAL AIR STATION PENSACOLA 

PENSACOLA, FLORIDA 
 

Off-site Laboratory 
Analysis Location           

Parameter Analysis 
No. of Samples 

Analyzed 
VOCs  (SW-846 /8260B) MW73 1  

Lead     (SW-846 6010B) 17 

Manganese   (SW-846 6010B) 17 

Zinc   (SW-846 6010B) 

MW01,MW04, MW08, 

MW10, MW11, MW21, 

MW28, MW34, MW36, 

MW39, MW43, MW44, 

MW46R, MW48, MW61, 

MW69, MW73 

17 

VOCs=Volatile organic compounds SW = Solid waste 
 

 
Sampling activities were documented in a site-specific field logbook, and samples were transmitted under 

chain-of-custody protocols to the laboratory.  Custody of samples was maintained and documented at all 

times.   Chain-of-custody began with the collection of the samples in the field.  FDEP SOP FS 1000 (FS 

1009, Sample Documentation and Evidence Custody) and TtNUS SOP SA-6.3 provide a description of the 

chain-of-custody procedures followed during sampling activities.  TtNUS SOP SA-6.3 may be reviewed upon 

request.  A copy of the chain-of-custody documents and field notes are included in Appendix A.   

 
3.6 QUALITY CONTROL SAMPLES 

Groundwater and soil sampling activities were performed in accordance with the procedures prescribed in 

DEP-SOP-001/01.  Groundwater and soil samples were collected in containers provided by the 

laboratory.  Quality control samples (e.g. matrix spike duplicate, rinsate blanks and trip blanks) were 

collected and submitted to the laboratory. 

 

Pre- and post-equipment rinsate blanks were collected during the soil and groundwater sampling events 

in accordance to FDEP SOP 001/01 FQ 1000: Field Quality Control Requirements (FDEP, 2008).  Two 

quality control samples were collected during the Supplemental sampling event conducted in January.  

One trip blank sample, designated “Trip Blank” accompanied the cooler containing VOC samples.  One 

duplicate sample was collected from monitoring well MW73 and was designated MW73-0109-D. 
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3.7 EQUIPMENT CALIBRATION 

Field instruments including the YSI 556 MPS Water Quality Meter and the Lamotte 2020e Turbidimeter, 

were calibrated daily according to FDEP SOPs Field Testing 1000: General Field Testing and 

Measurement, and manufacturer’s specifications (FDEP, 2008).  Equipment calibration was documented on 

an Equipment Calibration Log.  A copy of the completed Equipment Calibration Log is included in 

Appendix A. 

 
3.8 SOIL ASSESSMENT 

The soil screening investigation conducted during the 2007 portion of the SARA III was limited to 

lithologic descriptions of drilling cores recorded during monitoring well installation.  During drilling 

operations continuous soil cores were recovered and soil samples from the cores were viewed and 

described by the on-site geologist.  No soils were analyzed during the January 2009 field event. 

 

3.8.1 Soil Lithologic Descriptions 

Soil borings for the monitoring wells were advanced with a DPT rig. The soil borings were advanced 

continuously from ground surface to the water table at each soil boring location.  The site geologist 

recorded the soil properties, including texture, color, and soil moisture for each soil boring and noted 

staining or odors.  Soil boring logs are provided in Appendix A. 

 

3.8.2 New Monitoring Well Locations 

While conducting field activities during the 2007 field events, 16 shallow monitoring wells (MW61 through 

MW76) and 3 replacement wells (MW31R, MW46R and MW54R) were installed at the site.  The wells 

were surveyed, and the top of casing for each well was recorded using the mean sea level as the datum.  

Data obtained during previous investigations, recommendations from FDEP, and current data obtained in 

the field, were evaluated to determine the locations of these new wells.  The proposed location of the new 

wells, as shown on Figure 3-1, was presented in the Sampling and Analysis Plan (TtNUS, 2006).   No 

monitoring wells have been installed since the 2007 field events. 

 

3.8.3 Monitoring Well Installation 

The micro monitoring wells were installed using a DPT rig and suitable tools.  The initial 4 feet of each 

temporary well boring was advanced with a hand auger of suitable diameter in order to clear underground 

utilities that were not identified as part the utility clearance activities and to address concerns of cultural and 

sensitive historical areas.  Each micro monitoring well boring was advanced to total depth using DPT casing.  
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Total depth of each well boring was based on the depth to groundwater at the well location.  The wells were 

installed to bracket the water table, which was anticipated to occur at approximately 8 to 10 feet bls. 

 

The newly installed wells were constructed of new, plastic-wrapped well materials.  Each well was 

constructed with 7/8 inch inside diameter (ID) schedule 40 polyvinyl chloride (PVC) well screen and riser.  

The well screens were 10 feet in length with factory machined 0.010 inch slots.  Each well screen was pre-

packed with 20/30-grade silica sand.  Excess riser was cut to fit within a flush mount 8 inch diameter 

protective manhole cover.  A surface seal of sodium bentonite pellets and fine sand was emplaced above 

the well screen to prevent surface water from entering the well screen and each boring was grouted to land 

surface. 

 

3.8.4 Monitoring Well Development 

Each monitoring well was developed with a peristaltic pump and new surgical grade Teflon® lined 

disposable tubing.  Each well was considered developed once the pH, temperature, and conductivity of 

the extracted groundwater stabilized and the groundwater was visibly clear (20 NTU or less).  

Development water from the site was stored in labeled 55-gallon drums for subsequent disposal.  

 
 

3.8.5 Monitoring Well Sampling 

Groundwater samples were collected using low-flow purging and sampling with a peristaltic pump and 

Teflon® tubing dedicated to each well.  All groundwater samples were collected using the procedures 

specified in FDEP SOP FS 2200, Groundwater Sampling (FDEP, 2008).   

 

Prior to groundwater sample collection, the monitoring wells were purged to remove stagnant water in the 

well casing.  Both purging and sampling operations were conducted at a flow rate that resulted in a 

groundwater turbidity measurement of 20 NTU or less if possible in accordance with FDEP SOP FS 2200, 

Groundwater Sampling (FDEP, 2008) and the field parameter including pH, conductivity, and temperature 

were stabilized. 

 

For non-VOC laboratory analysis, groundwater samples were collected using the peristaltic pump sterile 

Teflon and medical grade tubing. The sample aliquot for VOC analysis were collected last by slowly pulling 

the Teflon®  tubing out of the well to minimize agitation of the water in the monitoring well and then 

transferring the contents of the tubing to a VOC vial.  After collection, all samples were placed in a cooler 

with ice and shipped under chain-of-custody protocol to the fixed-base laboratory for analysis. 
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3.9 AQUIFER CHARACTERIZATION  

Data were collected during the additional site investigation to evaluate the presence of contaminants and 

direction of groundwater movement.  Groundwater elevations were determined from static water 

level (SWL) measurements and a well top-of-casing elevation survey, conducted by professional 

surveyors.  

 

3.9.1 Static Water Level Measurements 

A round of depth-to-groundwater measurements was made in all site monitoring wells available during 

May 2007 and January 2009.   Groundwater elevations were calculated from the top of casing survey 

elevations and the SWL measurements.  The groundwater isocontour maps are discussed in Section 

4.3.1 and the recorded measurements are presented in Appendix A. 

 

When the original wells were installed at Site 22, an arbitrary elevation was assigned to a utility location 

that was used as a benchmark for the survey.  Subsequent wells were also surveyed using the arbitrary 

elevation.  Casing elevations for wells installed during the 2007 event were surveyed in reference to North 

American Vertical Datum 1988 (NAVD).  The elevation of preexisting monitoring well MW59 was also 

surveyed in reference to NAVD, and the resultant elevation differential was used to correct the casing 

elevations of the remaining pre-existing monitoring wells relative to NAVD. 
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4.0 SITE ASSESSMENT RESULTS 

4.1 SOIL ASSESSMENT RESULTS 

Interpretation of site lithology and stratigraphy was based on visual examination of soil cores collected from 

borings advanced during monitoring well installations.  The recorded lithology was consistent with previous 

descriptions at the site (TtNUS, 2003).  As part of recovery efforts following Hurricane Ivan, white fine 

grained sand was used as landscaping fill and occupies most of the surface soil.  Underlying the fill sand, 

typical lithology consists of inter-bedded, various colored, silty clayey sands, silty sands, clayey silty sands, 

and silty sand. 

 

The surficial geology of the area consists of Pleistocene marine deposits made up of light brown to tan, 

fine quartz sand with associated stringers and lenses of gravel and clay.  Underlying these deposits, 

increasing with age, are the Citronelle Formation, the Miocene Coarse Clastics, the Pensacola Clay, the 

Tampa Formation, the Chickasawhay Limestone, the Bucatunna Clay member of the Byram Formation, 

the Ocala Group, the Lisbon equivalent, the Tallahatta Formation, and the Hatchetigbee Formation.  The 

Pleistocene deposits and Citronelle formation are often impossible to differentiate, and together range in 

thickness from approximately 30 feet to 800 feet across the county (NEESA, 1983). 

 

Based on the previous subsurface investigations conducted at NAS Pensacola, including Geraghty and 

Miller, Inc. (1986), and Ecology and Environment, Inc. (E&E, 1991) the stratigraphy from 0 to 100 feet bls 

at the facility consists of, in descending order: 

 

 An approximately 50-feet thick upper unit comprised of fine to medium-grained quartz sand with 

abundant shell material and localized thin layers of silty clay. 

 An approximately 15-feet thick, blue to green marine clay that is laterally persistent across the 

facility and serves as an aquitard, inhibiting groundwater movement between the units above and 

below it. 

 An underlying unit comprised of a complex mosaic of fine to coarse marine and fluvial sands with 

localized marine and fluvial clays. 
 

4.2 SOIL SAMPLING RESULTS 

A total of 31 DPT subsurface soil samples were collected from the site.  Using the DPT sampling techniques 

and the quick turn-around detections from the on-site laboratory, areas of soil contaminated with PAHs and 

TRPH could be more clearly defined.  Minimal detections were reported in all but one of the soil samples, 
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and the results were below the residential SCTLs.  Only one sample, DP26S, located at the southwest 

portion of the site, reported a concentration above the residential SCTL for PAHs in the on-site laboratory 

results.  However, the confirmatory results of DP26S from the off-site laboratory reported a concentration 

below residential SCTLs.  Laboratory data is provided in Appendix B. 

 

4.3 SITE HYDROGEOLOGY 

Hydrogeologic data were collected during the additional site assessment to evaluate movement of 

groundwater in the shallow surficial aquifer at the site.  Depth to groundwater and groundwater elevation 

were used to determine the groundwater flow direction at the site. According to the measurements 

recorded, the groundwater flow is to the southeast.  However, due to the proximity of the Pensacola Bay, 

tidal influences and irrigation systems affect the site hydrogeology. 

 

4.3.1 Static Water Level and Groundwater Elevations 

On-site depth to water measurements and groundwater elevation determinations were recorded from site 

monitoring wells on May 2007 and January 2009.  The depth to water measurement data and the relative 

elevations from the well top of casing survey were used to determine relative groundwater elevations at 

each monitoring well.  The water level measurements are compiled and provided in Appendix A.  

Additionally the information available has been summarized and presented graphically on Figures 4-1 and 

4-2.  The isocontour map created with water level measurements taken in the summer of 2000, is 

presented on Figure 4-3, for reference. 

 
 

4.4 GROUNDWATER ASSESSMENT RESULTS 

In 2007, groundwater samples were collected from 23 existing monitoring wells, 3 replacement monitoring 

wells, and 16 newly installed monitoring wells, as shown on Figure 4-4.  During the supplemental 

sampling event conducted in January 2009, groundwater samples were collected from 17 monitoring 

wells as shown on Figure 4-5. 

 

4.4.1 Existing Monitoring Well Groundwater Re-sampling Results 

Twenty-three (23) existing monitoring wells and three replacement monitoring wells were sampled for 

specific parameters based on previous investigations and FDEP comments.  Due to the proximity to the 

Pensacola Bay, the groundwater is shallow and the groundwater depth is from less than 1 foot to just 

over 3 feet bls. Existing wells had GCTL exceedances for lead, TRPH, xylenes, ethylbenzene, 

naphthalene, 1-methylnaphthalene and 2-methylnaphthalene, as well as exceedances of the NADC for 

lead.  A summary of the groundwater sampling results for the 2007 field event is presented in Table 4-1. 
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Validated laboratory data from the January 2009 yielded similar results (Appendix B).  These results are 

presented in Table 4-2.  GCTL exceedances were recorded for lead, manganese, ethylbenzene and 

xylene.  Lead results from MW11 revealed an exceedance of the lead NADC of 150 micrograms per liter 

(µg/L). 

 

4.4.2 New Monitoring Well Groundwater Sampling Results 

Sixteen (16) new micro wells were installed to further delineate the two southern areas. The new wells 

reported detections of lead, TRPH, xylenes, ethylbenzene, naphthalene, 1-methylnaphthalene and 

2-methylnaphthalene exceeding GCTLs.  

 

According to the results obtained from the new monitoring wells, a PAH and TRPH groundwater plume 

exists in the southwest portion of the site.  However, the concentrations detected are below the NADC 

criteria.  Also, in the southeast area of the site, three samples reported ethylbenzene and total xylenes 

exceeding the GCTLs and one sample contained only ethylbenzene exceeding GCTLs.  However, only 

one monitoring well (MW73) was reported to contain ethylbenzene (350 µg/L) exceeding the NADC of 

300 µg/L.  It should also be noted that lead was detected in various samples exceeding the NADC.  

 
 
4.4.3 Monitoring Well Groundwater Sample Results   

A total of 42 groundwater samples were collected for UST Site 22 (IR Site 21) during the 2007 phase of 

the investigation, which included resampling 26 existing monitoring wells.  These samples reported 

concentrations of lead, TRPH, naphthalene, 1-methylnaphthalene, and 2-methylnaphthalene exceeding 

GCTLs.  Seventeen (17) monitoring wells were sampled during the January 2009 event.  Lead, 

manganese, ethylbenzene, and xylene were detected at concentrations greater than their respective 

GCTLs.  Lead was reported exceeding the NADC concentration in one location. 

 

4.4.4 DPT Groundwater Sample Results 

A total of 42 DPT groundwater samples were sent to the on-site mobile laboratory and 19 of those 

samples were sent to the off-site laboratory for confirmation.  Lead and total xylenes were reported 

exceeding GCTLs, but they were less than NADCs values as shown on Figure 4-6. 

 

4.4.5 Lead in Groundwater 

A comparison was made with the groundwater sample results for lead from this and previous 

investigations.  A summary of the results is shown in Table 4-3.  According to the comparison, there is 

neither an apparent trend nor pattern.  Also, due to the inconsistency in detections, it was theorized that 
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there could be an external source, not related to the site’s historical use, affecting the area; thereby 

affecting the reported concentrations for lead. 

 

Results from the groundwater sampling for lead and VOCs conducted in January 2009 are presented on 

Figure 4-6.  These results of the lead analysis were used in a lead population study to determine if the 

lead in the groundwater was naturally occurring or anthropogenic.  Using statistical analysis to compare 

the distribution and concentration of lead occurrences at Site 22, it was determined that the lead at the 

site was not naturally occurring.  However, the study did not reveal any pattern to the lead exceedances.  

This fact leads to the conclusion that there appears to be no significant continuing source of lead at the 

site.  The lead population analysis and graphs are located in Appendix C. 
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Sample No. NASP21GW0402 NASP21GW1102 NASP21GW1202 NASP21GW1302 NASP21GW1502

Sample Location MW04 MW11 MW12 MW13 MW15

Collect Date 5/8/2007 5/7/2007 5/7/2007 5/7/2007 5/7/2007

Analyte (CAS #)

Volatile (2) (ug/L)

Benzene (71-43-2) 100 NA NA NA NA NA

Toluene (108-88-3) 400 NA NA NA NA NA

Ethylbenzene (100-41-4) 300 NA NA NA NA NA

Xylenes (1330-20-7) 200 NA NA NA NA NA

Polycyclic Aromatic  Hydrocarbons (3) (ug/L)

Acenaphthene (83-32-9) 200 NA NA NA NA NA

Acenaphthylene (208-96-8) 2100 NA NA NA NA NA

Fluoranthene (206-44-0) 2800 NA NA NA NA NA

Fluorene (86-73-7) 2800 NA NA NA NA NA

1-Methylnaphthalene (90-12-0) 280 NA NA NA NA NA

2-Methylnaphthalene (91-57-6) 280 NA NA NA NA NA

Naphthalene (91-20-3) 140 NA NA NA NA NA

Phenanthrene (85-01-8) 2100 NA NA NA NA NA

Pyrene (129-00-0) 2100 NA NA NA NA NA

Total Recoverable Petroleum  Hydrocarbons (4) (µg/L)

50,000 NA NA NA NA NA

Metals (5) (ug/L)

Lead (7439-92-1) 150 579 416 99.9 158 34

1 Groundwater Cleanup Criteria as provided in  Chapter 62-777,F.A.C. 6  Natural Attenuation Default Source Criteria as provide in Chapter 62-777, F.A.C.

Bold indicates exceedance of regulatory limits.

NA = location not analyzed for this parameter J = analyte detected at an estimated concentration

GCTL (1)            

(µg/L)

TABLE 4-1
SUMMARY OF 2007 SARA III GROUNDWATER ANALYTICAL RESULTS

NAVAL AIR STATION PENSACOLA
UST SITE 22

PENSACOLA, FLORIDA
PAGE 1 OF 9

1

30

20

40

28

14

28

5,000

15

2 SW-846 8260B, 3 SW-846 8310, 4 FL-PRO, 5 SW-846 6010B         U = analyte not detected above laboratory method detection limit

20

210

280

280

210

210

Natural 
Attenuation 

Default Source 

Criteria (6)(ug/L)

TtNUS/TAL-09-078-1522-5.1 4-10 CTO 0056
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Sample No. NASP21GW1602 NASP21GW1702 NASP21GW1802 NASP21GW1902 NASP21GW2002

Sample Location MW16 MW17 MW18 MW19 MW20

Collect Date 5/7/2007 5/7/2007 5/7/2007 5/9/2007 5/9/2007

Analyte (CAS #)

Volatile (2) (ug/L)

Benzene (71-43-2) 100 NA NA NA NA NA

Toluene (108-88-3) 400 NA NA NA NA NA

Ethylbenzene (100-41-4) 300 NA NA NA NA NA

Xylenes (1330-20-7) 200 NA NA NA NA NA

Polycyclic Aromatic  Hydrocarbons (3) (ug/L)

Acenaphthene (83-32-9) 200 NA NA NA NA NA

Acenaphthylene (208-96-8) 2100 NA NA NA NA NA

Fluoranthene (206-44-0) 2800 NA NA NA NA NA

Fluorene (86-73-7) 2800 NA NA NA NA NA

1-Methylnaphthalene (90-12-0) 280 NA NA NA NA NA

2-Methylnaphthalene (91-57-6) 280 NA NA NA NA NA

Naphthalene (91-20-3) 140 NA NA NA NA NA

Phenanthrene (85-01-8) 2100 NA NA NA NA NA

Pyrene (129-00-0) 2100 NA NA NA NA NA

Total Recoverable Petroleum  Hydrocarbons (4) (µg/L)

50,000 NA NA NA NA NA

Metals (5) (ug/L)

Lead (7439-92-1) 150 27.9 98.2 67.6 18.8 43.9

1 Groundwater Cleanup Criteria as provided in  Chapter 62-777,F.A.C. 6  Natural Attenuation Default Source Criteria as provide in Chapter 62-777, F.A.C.

Bold indicates exceedance of regulatory limits.

NA = location not analyzed for this parameter J = analyte detected at an estimated concentration

PENSACOLA, FLORIDA

2 SW-846 8260B, 3 SW-846 8310, 4 FL-PRO, 5 SW-846 6010B         U = analyte not detected above laboratory method detection limit

TABLE 4-1
SUMMARY OF 2007 SARA III GROUNDWATER ANALYTICAL RESULTS

NAVAL AIR STATION PENSACOLA

1
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5,000

210

210

15

20

UST SITE 22
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GCTL (1)             

(µg/L)
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Attenuation 

Default Source 

Criteria (6)(ug/L)

TtNUS/TAL-09-078-1522-5.1 4-11 CTO 0056



Rev. 0
08/26/09

Sample No. NASP21GW2002D NASP21GW2102 NASP21GW2302 NASP21GW2402 NASP21GW2502

Sample Location MW20 (duplicate) MW21 MW23 MW24 MW25

Collect Date 5/9/2007 5/7/2007 5/7/2007 5/9/2007 5/9/2007

Analyte (CAS #)

Volatile (2) (ug/L)

Benzene (71-43-2) 100 NA NA NA NA NA

Toluene (108-88-3) 400 NA NA NA NA NA

Ethylbenzene (100-41-4) 300 NA NA NA NA NA

Xylenes (1330-20-7) 200 NA NA NA NA NA

Polycyclic Aromatic  Hydrocarbons (3) (ug/L)

Acenaphthene (83-32-9) 200 NA NA NA NA NA

Acenaphthylene (208-96-8) 2100 NA NA NA NA NA

Fluoranthene (206-44-0) 2800 NA NA NA NA NA

Fluorene (86-73-7) 2800 NA NA NA NA NA

1-Methylnaphthalene (90-12-0) 280 NA NA NA NA NA

2-Methylnaphthalene (91-57-6) 280 NA NA NA NA NA

Naphthalene (91-20-3) 140 NA NA NA NA NA

Phenanthrene (85-01-8) 2100 NA NA NA NA NA

Pyrene (129-00-0) 2100 NA NA NA NA NA

Total Recoverable Petroleum  Hydrocarbons (4) (µg/L)

50,000 NA NA NA NA NA

Metals (5) (ug/L)

Lead (7439-92-1) 150 46.2 71.7 120 40.6 10.8

1 Groundwater Cleanup Criteria as provided in  Chapter 62-777,F.A.C. 6  Natural Attenuation Default Source Criteria as provide in Chapter 62-777, F.A.C.

Bold indicates exceedance of regulatory limits.

NA = location not analyzed for this parameter J = analyte detected at an estimated concentration

PENSACOLA, FLORIDA

2 SW-846 8260B, 3 SW-846 8310, 4 FL-PRO, 5 SW-846 6010B         U = analyte not detected above laboratory method detection limit

TABLE 4-1
SUMMARY OF 2007 SARA III GROUNDWATER ANALYTICAL RESULTS

NAVAL AIR STATION PENSACOLA
UST SITE 22
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Sample No. NASP21GW31R01 NASP21GW3802 NASP21GW3802D NASP21GW4102 NASP21GW4202

Sample Location MW31R MW38 MW38 (duplicate) MW41 MW42

Collect Date 5/10/2007 5/10/2007 5/10/2007 5/7/2007 5/7/2007

Analyte (CAS #)

Volatile (2) (ug/L)

Benzene (71-43-2) 100 NA 0.5 U 0.5 U NA NA

Toluene (108-88-3) 400 NA 0.4 U 0.4 U NA NA

Ethylbenzene (100-41-4) 300 NA 2 J 4 J NA NA

Xylenes (1330-20-7) 200 NA 19 25 NA NA

Polycyclic Aromatic  Hydrocarbons (3) (ug/L)

Acenaphthene (83-32-9) 200 NA 1 1 NA NA

Acenaphthylene (208-96-8) 2100 NA 0.06 U 0.06 U NA NA

Fluoranthene (206-44-0) 2800 NA 0.06 U 0.06 U NA NA

Fluorene (86-73-7) 2800 NA 0.09 J 0.6 NA NA

1-Methylnaphthalene (90-12-0) 280 NA 62 58 NA NA

2-Methylnaphthalene (91-57-6) 280 NA 100 J 99 J NA NA

Naphthalene (91-20-3) 140 NA 31 32 NA NA

Phenanthrene (85-01-8) 2100 NA 0.05 U 0.05 U NA NA

Pyrene (129-00-0) 2100 NA 0.06 U 0.06 U NA NA

Total Recoverable Petroleum  Hydrocarbons (4) (µg/L)

50,000 NA 18,000 16,000 NA NA

Metals (5) (ug/L)

Lead (7439-92-1) 150 5.7 J NS NS 20.9 9.1

1 Groundwater Cleanup Criteria as provided in  Chapter 62-777,F.A.C. 6  Natural Attenuation Default Source Criteria as provide in Chapter 62-777, F.A.C.

Bold indicates exceedance of regulatory limits.

NA = location not analyzed for this parameter J = analyte detected at an estimated concentration

PENSACOLA, FLORIDA

2 SW-846 8260B, 3 SW-846 8310, 4 FL-PRO, 5 SW-846 6010B         U = analyte not detected above laboratory method detection limit

TABLE 4-1
SUMMARY OF 2007 SARA III GROUNDWATER ANALYTICAL RESULTS

NAVAL AIR STATION PENSACOLA
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GCTL (1)             

(µg/L)
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Attenuation 

Default Source 

Criteria (6)(ug/L)
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Sample No. NASP21GW4304 NASP21GW4403 NASP21GW46R01 NASP21GW5101 NASP21GW5202

Sample Location MW43 MW44 MW46R MW51 MW52

Collect Date 5/9/2007 5/7/2007 5/10/2007 5/10/2007 5/10/2007

Analyte (CAS #)

Volatile (2) (ug/L)

Benzene (71-43-2) 100 1 NA 0.5 U 0.5 U 0.5 U

Toluene (108-88-3) 400 0.4 U NA 0.4 U 0.4 U 0.4 U

Ethylbenzene (100-41-4) 300 0.3 U NA 0.3 U 0.3 U 0.3 U

Xylenes (1330-20-7) 200 1 U NA 1 U 1 U 1 U

Polycyclic Aromatic  Hydrocarbons (3) (ug/L)

Acenaphthene (83-32-9) 200 0.2 J NA 0.4 0.07 U 1

Acenaphthylene (208-96-8) 2100 0.06 U NA 0.06 U 0.06 U 0.06 U

Fluoranthene (206-44-0) 2800 0.06 U NA 0.06 U 0.06 U 0.06 U

Fluorene (86-73-7) 2800 0.2 J NA 0.1 J 0.07 U 0.7

1-Methylnaphthalene (90-12-0) 280 4 NA 0.4 1 130

2-Methylnaphthalene (91-57-6) 280 0.07 U NA 0.2 J 1 140 J

Naphthalene (91-20-3) 140 0.3 NA 0.4 0.5 140

Phenanthrene (85-01-8) 2100 0.05 U NA 0.06 J 0.05 U 0.05 U

Pyrene (129-00-0) 2100 0.06 U NA 0.06 U 0.06 U 0.06 U

Total Recoverable Petroleum  Hydrocarbons (4) (µg/L)

50,000 3,100 NA 2,100 290 J 3,100

Metals (5) (ug/L)

Lead (7439-92-1) 150 80.8 7.9 14.2 NS NS

1 Groundwater Cleanup Criteria as provided in  Chapter 62-777,F.A.C. 6  Natural Attenuation Default Source Criteria as provide in Chapter 62-777, F.A.C.

Bold indicates exceedance of regulatory limits.

NA = location not analyzed for this parameter J = analyte detected at an estimated concentration

PENSACOLA, FLORIDA

2 SW-846 8260B, 3 SW-846 8310, 4 FL-PRO, 5 SW-846 6010B         U = analyte not detected above laboratory method detection limit

TABLE 4-1
SUMMARY OF 2007 SARA III GROUNDWATER ANALYTICAL RESULTS

NAVAL AIR STATION PENSACOLA
UST SITE 22
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Sample No. NASP21GW5302 NASP21GW5302D NASP21GW5401 NASP21GW6001 NASP21GW6101

Sample Location MW53 MW53 (duplicate) MW54 MW60 MW61

Collect Date 5/9/2007 5/9/2007 5/10/2007 5/8/2007 5/8/2007

Analyte (CAS #)

Volatile (2) (ug/L)

Benzene (71-43-2) 100 0.5 U 0.5 U NA 0.5 U 0.5 U

Toluene (108-88-3) 400 0.4 U 0.4 U NA 0.4 U 0.4 U

Ethylbenzene (100-41-4) 300 0.3 U 0.3 U NA 0.3 U 0.3 U

Xylenes (1330-20-7) 200 8 9 NA 1 U 1 U

Polycyclic Aromatic  Hydrocarbons (3) (ug/L)

Acenaphthene (83-32-9) 200 0.2 J 0.2 J NA 0.4 0.6

Acenaphthylene (208-96-8) 2100 0.06 U 0.06 U NA 2 0.06 U

Fluoranthene (206-44-0) 2800 0.06 U 0.06 U NA 0.06 U 0.06 U

Fluorene (86-73-7) 2800 0.2 J 0.1 J NA 1 0.4

1-Methylnaphthalene (90-12-0) 280 2 2 NA 18 81

2-Methylnaphthalene (91-57-6) 280 2 J 2 J NA 22 110

Naphthalene (91-20-3) 140 1 1 NA 4 110

Phenanthrene (85-01-8) 2100 0.05 U 0.05 U NA 0.05 U 0.05 U

Pyrene (129-00-0) 2100 0.06 U 0.06 U NA 0.06 U 0.06 U

Total Recoverable Petroleum  Hydrocarbons (4) (µg/L)

50,000 1,000 950 NA 8,800 5,300

Metals (5) (ug/L)

Lead (7439-92-1) 150 45 40.2 1.8 U NS NS

1 Groundwater Cleanup Criteria as provided in  Chapter 62-777,F.A.C. 6  Natural Attenuation Default Source Criteria as provide in Chapter 62-777, F.A.C.

Bold indicates exceedance of regulatory limits.

NA = location not analyzed for this parameter J = analyte detected at an estimated concentration

PENSACOLA, FLORIDA

2 SW-846 8260B, 3 SW-846 8310, 4 FL-PRO, 5 SW-846 6010B         U = analyte not detected above laboratory method detection limit

TABLE 4-1
SUMMARY OF 2007 SARA III GROUNDWATER ANALYTICAL RESULTS

NAVAL AIR STATION PENSACOLA
UST SITE 22
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Sample No. NASP21GW6201 NASP21GW6301 NASP21GW6401 NASP21GW6401D NASP21GW6501

Sample Location MW62 MW63 MW64 MW64 (duplicate) MW65

Collect Date 5/8/2007 5/8/2007 5/8/2007 5/8/2007 5/8/2007

Analyte (CAS #)

Volatile (2) (ug/L)

Benzene (71-43-2) 100 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

Toluene (108-88-3) 400 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U

Ethylbenzene (100-41-4) 300 2 0.3 U 0.3 U 0.3 U 0.8 J

Xylenes (1330-20-7) 200 13 1 U 1 U 1 U 1 J

Polycyclic Aromatic  Hydrocarbons (3) (ug/L)

Acenaphthene (83-32-9) 200 0.5 0.5 0.3 0.3 0.4

Acenaphthylene (208-96-8) 2100 0.06 U 0.06 U 0.06 U 0.06 U 0.4

Fluoranthene (206-44-0) 2800 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U

Fluorene (86-73-7) 2800 0.5 0.5 0.4 0.4 0.6

1-Methylnaphthalene (90-12-0) 280 65 6 7 7 16

2-Methylnaphthalene (91-57-6) 280 81 5 11 10 16

Naphthalene (91-20-3) 140 93 0.9 1 0.9 8

Phenanthrene (85-01-8) 2100 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U

Pyrene (129-00-0) 2100 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U

Total Recoverable Petroleum  Hydrocarbons (4) (µg/L)

50,000 13,000 11,000 10,000 12,000 13,000

Metals (5) (ug/L)

Lead (7439-92-1) 150 NS NS NS NS NS

1 Groundwater Cleanup Criteria as provided in  Chapter 62-777,F.A.C. 6  Natural Attenuation Default Source Criteria as provide in Chapter 62-777, F.A.C.

Bold indicates exceedance of regulatory limits.

NA = location not analyzed for this parameter J = analyte detected at an estimated concentration

PENSACOLA, FLORIDA

TABLE 4-1
SUMMARY OF 2007 SARA III GROUNDWATER ANALYTICAL RESULTS

NAVAL AIR STATION PENSACOLA
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Sample No. NASP21GW6601 NASP21GW6701 NASP21GW6801 NASP21GW6901 NASP21GW7001

Sample Location MW66 MW67 MW68 MW69 MW70

Collect Date 5/8/2007 5/9/2007 5/9/2007 5/9/2007 5/9/2007

Analyte (CAS #)

Volatile (2) (ug/L)

Benzene (71-43-2) 100 0.5 U NA NA NA NA

Toluene (108-88-3) 400 0.4 U NA NA NA NA

Ethylbenzene (100-41-4) 300 0.3 U NA NA NA NA

Xylenes (1330-20-7) 200 1 U NA NA NA NA

Polycyclic Aromatic  Hydrocarbons (3) (ug/L)

Acenaphthene (83-32-9) 200 0.2 J NA NA NA NA

Acenaphthylene (208-96-8) 2100 0.06 U NA NA NA NA

Fluoranthene (206-44-0) 2800 0.06 U NA NA NA NA

Fluorene (86-73-7) 2800 0.1 J NA NA NA NA

1-Methylnaphthalene (90-12-0) 280 0.2 U NA NA NA NA

2-Methylnaphthalene (91-57-6) 280 0.3 NA NA NA NA

Naphthalene (91-20-3) 140 0.1 J NA NA NA NA

Phenanthrene (85-01-8) 2100 0.2 NA NA NA NA

Pyrene (129-00-0) 2100 0.06 U NA NA NA NA

Total Recoverable Petroleum  Hydrocarbons (4) (µg/L)

50,000 400 NA NA NA NA

Metals (5) (ug/L)

Lead (7439-92-1) 150 NS 57.4 114 21.6 1 U

1 Groundwater Cleanup Criteria as provided in  Chapter 62-777,F.A.C. 6  Natural Attenuation Default Source Criteria as provide in Chapter 62-777, F.A.C.

Bold indicates exceedance of regulatory limits.

NA = location not analyzed for this parameter J = analyte detected at an estimated concentration

TABLE 4-1
SUMMARY OF 2007 SARA III GROUNDWATER ANALYTICAL RESULTS

NAVAL AIR STATION PENSACOLA
PENSACOLA, FLORIDA
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Sample No. NASP21GW7101 NASP21GW7201 NASP21GW7301 NASP21GW7401 NASP21GW7501 NASP21GW7601

Sample Location MW71 MW72 MW73 MW74 MW75 MW76

Collect Date 5/9/2007 5/9/2007 5/10/2007 5/10/2007 5/10/2007 5/10/2007

Analyte (CAS #)

Volatile (2) (ug/L)

Benzene (71-43-2) 100 NA NA 0.5 U 0.5 U 0.5 U 0.5 U

Toluene (108-88-3) 400 NA NA 3 6 0.4 U 12

Ethylbenzene (100-41-4) 300 NA NA 350 120 6 45

Xylenes (1330-20-7) 200 NA NA 52 190 10 200

Polycyclic Aromatic  Hydrocarbons (3) (ug/L)

Acenaphthene (83-32-9) 200 NA NA 0.1 J 0.07 U 0.2 0.07 U

Acenaphthylene (208-96-8) 2100 NA NA 0.06 U 0.06 U 0.06 U 0.06 U

Fluoranthene (206-44-0) 2800 NA NA 0.08 J 0.1 J 0.06 U 0.06 U

Fluorene (86-73-7) 2800 NA NA 0.07 U 0.07 U 0.1 J 0.07 U

1-Methylnaphthalene (90-12-0) 280 NA NA 4 3 0.5 2

2-Methylnaphthalene (91-57-6) 280 NA NA 6 4 0.6 3

Naphthalene (91-20-3) 140 NA NA 35 10 8 9

Phenanthrene (85-01-8) 2100 NA NA 0.05 U 0.1 J 0.05 U 0.05 U

Pyrene (129-00-0) 2100 NA NA 0.09 J 0.1 J 0.06 U 0.06 U

Total Recoverable Petroleum  Hydrocarbons (4) (µg/L)

50,000 NA NA 2,300 2,300 1,400 3,700

Metals (5) (ug/L)

Lead (7439-92-1) 150 2.2 U 6.3 63.7 31.4 8.5 27.1

1 Groundwater Cleanup Criteria as provided in  Chapter 62-777,F.A.C. 6  Natural Attenuation Default Source Criteria as provide in Chapter 62-777, F.A.C.

Bold indicates exceedance of regulatory limits.

NA = location not analyzed for this parameter J = analyte detected at an estimated concentration

SITE 22

2 SW-846 8260B, 3 SW-846 8310, 4 FL-PRO, 5 SW-846 6010B    U = analyte not detected above laboratory method detection limit

TABLE 4-1
SUMMARY OF 2007 SARA III GROUNDWATER ANALYTICAL RESULTS
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TABLE 4-2
SUMMARY OF 2009 SARA III SUPPLEMENT GROUNDWATER ANALYTICAL RESULTS

UST SITE 22
NAVAL AIR STATION PENSACOLA

PENSACOLA, FLORIDA

Rev. 0
08/26/09

MW01                 MW04           MW08                  MW10                 MW11           MW21                

1/8/2009 1/7/2009 1/7/2009 1/7/2009 1/7/2009 1/7/2009

Sample ID NASP21-MW01-0109 NASP21-MW04-0109 NASP21-MW08-0109 NASP21-MW10-0109 NASP21-MW11-0109 NASP21-MW21-0109

Analyte (CAS #)

FDEP GCTLs 
(1)  (µg/L)

FDEP NADC 
(2) (µg/L)

Metals (3) (µg/L)

Lead (7439-92-1) 15 150 24.1 70.5 45.7 106 348 7.5
Manganese (7439-96-5) 50 500 153 8 11.6 2 U 6.1 97.7
Zinc (7440-66-6) 5,000 50,000 28.3 88.9 951 175 423 15.4 U

Volatile Organic Compounds (4) (µg/L)

Ethylbenzene (100-41-4) 30 300 NS NS NS NS NS NS
Total Xylenes (1330-20-7) 20 200 NS NS NS NS NS NS

MW28                MW34                  MW36             MW39                 MW43                    MW44                

1/7/2009 1/7/2009 1/7/2009 1/7/2009 1/7/2009 1/7/2009

Sample ID NASP21-MW28-0109 NASP21-MW34-0109 NASP21-MW36-0109 NASP21-MW39-0109 NASP21-MW43-0109 NASP21-MW44-0109

Analyte (CAS #)

FDEP GCTLs 
(1)  (µg/L)

FDEP NADC 
(2) (µg/L)

Metals (3) (µg/L)

Lead (7439-92-1) 15 150 103 2.5 U 23.1 10.4 67.8 16.7
Manganese (7439-96-5) 50 500 21.8 187 20.2 2 U 9.8 154
Zinc (7440-66-6) 5,000 50,000 153 90.5 144 13.1 U 5.9 U 57.3

Volatile Organic Compounds (4) (µg/L)

Ethylbenzene (100-41-4) 30 300 NS NS NS NS NS NS
Total Xylenes (1330-20-7) 20 200 NS NS NS NS NS NS

MW46R           MW48               MW61                   MW69              MW73             MW73 (duplicate)      

1/8/2009 1/7/2009 1/7/2009 1/7/2009 1/8/2009 1/8/2009

Sample ID NASP21-MW46R-0109 NASP21-MW48-0109 NASP21-MW61-0109 NASP21-MW69-0109 NASP21-MW73-0109 NASP21-MW73-0109-D

Analyte (CAS #)
FDEP GCTLs 

(1)  (µg/L)

FDEP NADC 
(2) (µg/L)

Metals (3) (µg/L)

Lead (7439-92-1) 15 150 5.7 9.7 5.8 10.2 43.1 44.3
Manganese (7439-96-5) 50 500 14.6 148 29.5 5.1 3.9 4.1
Zinc (7440-66-6) 5,000 50,000 19 22.6 7.5 U 115 3.3 U 3.1 U

Volatile Organic Compounds (4) (µg/L)

Ethylbenzene (100-41-4) 30 300 NS NS NS NS 100 110
Total Xylenes (1330-20-7) 20 200 NS NS NS NS 22 23

Notes:

U = analyte was not detected above laboratory method detection limit (1) As provided in 62-770 F.A.C. 

NS = location was not sampled for this analyte (2) As provided in 62-777 Table V  F.A.C. 

GCTL = Groundwater Cleanup Target Level (3) SW-846 6010B 

FDEP = Florida Department of Environmental Protection (4) SW-846 8260B 
NADC = Natural Attenuation Default concentrations
Values in bold indicate an exceedance of regulatory criteria

Well Number 

Well Number 

Sample Date

Well Number 

Sample Date

Sample Date

TtNUS/TAL-09-078-1522-5.1  4-19 CTO 0056
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TABLE 4-3
SUMMARY OF HISTORICAL LEAD ANALYTICAL RESULTS 

  UST SITE 22
NAVAL AIR STATION PENSACOLA

PENSACOLA, FLORIDA

Apr-97 Jun-00 Feb-03 Dec-04 Mar-05 May-07 Jan-09 Apr-97 Jun-00 Feb-03 Dec-04 Mar-05 May-07 Jan-09

MW01 4 24.1 MW42 3.3 U/4.1 U 9.1

MW02 220 1.6 U/1.6 U MW43 22.9 60.8/63.4 80.8 67.8

MW03 4 MW44 5.0 7.2/7.1 7.9 16.7

MW04 8 18.2 119 579 70.5 MW45 113

MW05 43 24.4 MW46 9.3

MW06 3 U 1.6 U MW46R 14.2 5.7

MW07 93 8.2/10.7 MW47 27.8

MW08 4 2.9 45.7 MW48 3.0 9.7

MW09 16 MW49

MW10 27 51.2 27.4 106 MW50

MW11 42 152 769 416 348 MW51

MW12 34 31.8 61.7 99.9 MW52

MW13 35 25.6 210 158 MW53 45

MW14 3 U MW54 23.4 1.8 U

MW15 34 17.8 82.9 34 MW55 3.8

MW16 77 14.1 74.9 27.9 MW56 66.6/60.6 200

MW17 23 12.3 133 98.2 MW57 34.8

MW18 16 3.5 1110 67.6 MW58

MW19 26 18.4 10.0 18.8 MW59

MW20 10 7.2 43.9/46.2 MW60

MW21 5 10.6 29.9 71.7 7.5 MW61 5.8

MW22 13 14 MW62

MW23 11 88.4 81.4 120 MW63

MW24 7 8.6 24.3 40.6 MW64

MW25 6 12.6 22.1 10.8 MW65

MW26 MW66

MW27 MW67 57.4

MW28 1.6 U 103 MW68 114

MW29 1.6 U MW69 21.6 10.2

MW30 1.6 U MW70 1 U

MW31 5.7 MW71 2.2 U

MW31R 5.7 J MW72 6.3

MW33 MW73 63.7 43.1/44.3

MW34 2.5 U MW74 31.4

MW35 MW75 8.5

MW36 23.1 MW76 27.1

MW37 Bold = exceedance of Florida Groundwater Cleanup Target Level of 15 μg/L

MW38 or the Natural Attenuation Default Source Criteria (NADSC) of 150 µg/L

MW39 10.4 U = analyte not detected above laboratory method detection limit

MW40 5.1 9.1 J = estimated value         two values in one square indicate duplicate sample

MW41 6.5 20.9 Shaded square      =  not sampled during that specific event

Lead Concentrations in Groundwater ( μg/L) 

Well ID Well ID 

Lead Concentrations in Groundwater (μg/L) 
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5.0 CONCLUSIONS AND RECOMMENDATIONS 

The conclusions discussion below is separated into three groups: conclusions of the first SARA 

completed in January 2001 (TtNUS, 2001); conclusions as a result of the SARA No. 2 completed in 2003 

(TtNUS, 2003); and conclusions of the additional assessment and the results from the sampling events 

conducted in May 2007, as well as the supplemental event conducted in January 2009. 

 

5.1 SARA I DISCUSSION AND CONCLUSIONS 

The purpose of SARA I was to address CAR comments from the FDEP.  The FDEP requested the 

following: 

 Further delineation of the horizontal extent by installing wells 50 feet northwest of MW11 and 50 feet 

northwest of MW04. 

 Delineate the vertical extent by installing one intermediate monitoring well between MW05 and 

MW11, one close to MW19 and one adjacent to MW04 at around 30 to 35 feet bls. 

 Further assess lead in groundwater.  

 Install a monitoring well 60 feet southeast of southeast parking lot, near the area where free product 

was observed.  

 Record water table measurements before each sample. 

 Surface and subsurface samples should be taken in areas where monitoring wells had exceedances.   

 
Based on the data reported from the SARA I investigation: 

 No free-phase petroleum hydrocarbons were detected in any of the monitoring wells. 

 Fifteen (15) hand auger soil borings were completed to the water table to assess the extent of soil 

contamination.  Confirmation soil samples collected from three soil borings contained TRPH 

concentrations exceeding FDEP SCTL for direct exposure - residential area [460 milligrams per 

kilogram (mg/kg)] and leachability to groundwater (340 mg/kg). 

 Benzo(a)pyrene was detected in one subsurface soil sample at a concentration of 0.309 mg/kg, 

which exceeds the SCTL for direct exposure (residential area), but was below the SCTL for 

leachability to groundwater.  Direct exposure is not a significant concern because of the sample 

collection depth (3.5 feet bls).  All other detected PAHs were below the applicable SCTLs. 
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 Copper and lead were detected in a single on-site soil sample at concentrations exceeding the 

applicable FDEP SCTLs. The concentrations of copper and lead in the sample exceeded the direct 

exposure (residential area) SCTLs.  These samples were collected from 5 feet bls; therefore, direct 

exposure is not a significant concern. 

 Total xylenes was the only VOC detected in groundwater samples at a concentration exceeding the 

FDEP GCTL.  The compound was detected in a single monitoring well (MW05) at a concentration 

(23 g/L) exceeding the FDEPs GCTL of 20 g/L. 

 TRPH was detected in groundwater samples from two monitoring wells (MW05 at 6,800 g/L and 

MW19 at 7,120 g/L) at concentrations exceeding the FDEP GCTL of 5,000 g/L. 

 Lead was detected at concentrations exceeding the FDEP GCTL (15 µg/L) in samples collected from 

nine monitoring wells MW04 (18.2 g/L), MW05 (24.4 g/L), MW10 (51.2 g/L), MW11 (152 g/L), 

MW12 (31.8 g/L), MW13 (25.6 g/L), MW15 (17.8 g/L), MW19 (18.4 g/L), and MW23 (88.4 g/L). 

 The absence of detected analytes in the groundwater sample from deep monitoring well DMW29 and 

the limited detection of an analyte in deep monitoring well DMW30 define the vertical extent of the 

groundwater contamination at the site. 

 The average groundwater horizontal hydraulic gradient of the site is 0.0021 feet per foot. The 

average groundwater vertical gradient was upward at 0.0015 feet per foot and the estimated average 

hydraulic conductivity at the site is 5.2587 X 10-5 feet per second. 

 The theoretical groundwater seepage (linear) velocity is calculated to be approximately 2,321 feet 

per year.  When natural retarding processes are taken into considered using a retardation factor in 

the velocity equation, the estimated groundwater seepage velocity is approximately 13 feet per year. 

 

5.2 SARA II DISCUSSION AND CONCLUSIONS 

The purpose of the SARA II was to address the comments from the FDEP to the SARA I.  The 

conclusions were as follows: 

●   Field headspace screening results indicate that petroleum impact to soil has occurred at the western 

end of the site, south of Radford Boulevard.  Because headspace screening detections are limited to 

samples collected from intervals immediately above the water table, the soil contamination in this area 

most likely resulted from groundwater level fluctuations over time producing a smear zone of soil 

exposed to contaminated groundwater. 

●   Fixed-base laboratory analyses indicated that TRPH concentrations were above the residential and 

leachability SCTLs.  Because soil samples collected were from the intervals immediately above the 

water table, the TRPH concentrations most likely represent groundwater impact to the smear zone or 
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capillary fringe, and may not be due to contamination of vadose zone soil.  Three soil samples from this 

area were submitted for soil precipitation leaching procedure (SPLP) extraction and TRPH analysis.  

TRPH was below the laboratory detection limits in the three samples extracted and analyzed.  

Groundwater samples collected from the monitoring wells installed in this area had TRPH 

concentrations below the GCTL for TRPH. 

●  Two surface soil samples collected south of Building 670 had PAH detections at concentrations 

exceeding SCTLs.  The surface soil sample from SB29 had five PAH compounds exceeding the 

SCTLs.  Soil boring SB29 was the western-most boring advanced in this area during the SAR 

addendum investigation.  Lead and copper concentrations in the soil samples collected during this 

investigation were below the SCTLs. 

 The extent of the dissolved lead groundwater plume reported from previous investigations at the eastern 

end of the site appears to be delineated.  Previous work at the site and results from the most recent 

investigation indicate that this plume originates north of Radford Boulevard and extends south to the 

former location of Building 645.  The lead GCTL exceedance detected in MW43 appears to be separate 

from the original lead plume and may originate from a different release. 

 

5.3 SARA III DISCUSSION AND CONCLUSIONS 

Following the conclusions and recommendations from SARA II, a Triad approach was used to better define 

the contamination in soil and groundwater at the site.  Extensive soil and groundwater sampling has been 

conducted throughout the history of investigation at Site 22, as seen on Figure 5-1.  A schematic illustrating 

the areas that have reported high detections of contaminants throughout the history of the investigation at 

Site 22 is shown on Figure 5-2.  

 

In accordance with the conclusions in the SARA I, SARA II and with the results of the investigations from 

SARA III, TtNUS recommends that a RAP be completed to address the TRPH contaminated soils and 

groundwater at UST Site 22.  In addition to the proposed RAP, confirmatory sampling should be completed 

to verify high detections of ethylbenzene and inconsistencies between lead detections in groundwater, and 

confirmatory sampling should be conducted around DP26S due to high detections of PAHs prior to remedial 

plan design. 

 

Inorganic petroleum constituents comprise two separate plumes of groundwater exceeding the GCTL 

across the southern portion of the site.  The plumes appear to originate from two former AST locations.  The 

delineated plumes cover approximately two acres in total area.  Monitoring only is recommended for these 

locations since exposure is unlikely and due to the delicate nature of the restored landscape in those areas. 
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Results of the supplemental sampling event conclude that the lead in groundwater is not naturally occurring.  

Furthermore, there is no continuing source, as evidenced by the fact that there is no pattern to the lead 

exceedances at the site.  Exceedances of the GCTLs for lead and manganese were encountered during the 

study.  Also, there was an exceedance of the NADC criteria for lead at MW11, a monitoring well located at 

the edge or immediately downgradient of a former AST.  TtNUS recommends monitoring only for an 

indefinite time period.  Due to the erratic nature of the lead exceedances, the number of monitoring locations 

should be increased to include all site monitoring wells for at least one event.  This has not previously 

occurred and would give an overall representation of lead concentrations in groundwater across the site.  

Further monitoring could be adjusted based on results of this event.  In addition, an upgradient well should 

be chosen as a background comparator well. 
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APPENDIX A 

 

2009 FIELD DATA SHEETS 
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APPENDIX B  
 

2007 AND 2009 VALIDATED LABORATORY DATA 
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APPENDIX C 
 

LEAD POPULATION ASSESSMENT 
 



Introduction  
 
This document describes the statistical techniques used to determine whether the lead 
(Pb) found in  NASP Site 22 groundwater is attributable to background or site 
contamination. 
 
Source Data 
 
All sampling events which tested groundwater samples for Pb at Site 22 were are in the 
analyses (spanning a time frame of April, 1997 to January 2009).  The dataset consists of 
119 samples, split into seven different sampling events.  Of these seven events, five 
contain a sufficient number of samples to perform the required statistics (at least 107 
samples). The five sampling events are April 1997, June 2000, December 2004, May 
2007, and January 2009. 
 
Approach 
 
The approach to the evaluation of Pb in groundwater consists of the following elements, 
which are discussed in further detail below: 
 
Population modeling – this technique evaluates 1) the statistical distribution of the Pb 
through calculation of the best measure of central tendency, which can then be used as a 
point comparison between events to assess if a change in overall Pb concentration is 
occurring; 2) a statistical comparison of the statistical distribution of Pb to define whether 
there is a significant difference between sampling events; 3)  An evaluation of the trend 
of the central tendency measurements between events to assess if there is an overall 
decrease in Pb across the site 4) an outlier analysis of each sampling event using normal 
probability plots to define break points in slope that indicate samples that fall out of the 
general distribution and can be considered outliers. 
 
Geochemical Assessment – this technique uses linear regression to assess the degree of 
correlation between Pb and Mn, a commonly occurring but non-site related inorganic. Zn 
(another independent non-site related inorganic) was used to determine if there was a 
correlation with Mn and to define if there was non-ordinary Mn enrichment.  Correlations 
between Pb and Mn would suggest that the Pb may be naturally occurring, whereas low 
correlations between the two would suggest that the Pb is site-related. 
 
Population Modeling: 
Population modeling was performed to Site 22 to explicate 1) if a significant difference 
exists between sampling events; 2) Is there a temporal difference between the measures 
of central tendency over time?; and 3) using the central tendency for each sampling 
event, is there an overall trend? 
 
The statistical approach is designed to answer a number of questions, which, when 
answered, would elucidate whether the Pb found is background or true contamination.    
 



The premise behind defining internal structure to the data is that contaminated sites 
exhibit biased sampling and generally exhibit positively-skewed lognormal or gamma 
distributions (EPA, 1997), which is caused by the presence of true contamination 
(elevated values) along with unimpacted samples. Generally, the identification and 
elimination of these elevated values (outliers) will result in a less skewed lognormal or a 
normal distribution. Therefore, if outliers can be identified in the Site 22 dataset, the 
evaluation results can provide a relative basis for targeting true contamination that should 
be used to evaluate remedial path(s) forward. The distribution and 95% Upper 
Confidence Limit (UCL) measure of central tendency of all the sampling events datasets 
was determined using the EPA software ProUCL.  
 
Determining the presence/absence of a trend over time in the measures of central 
tendency of the individual datasets is useful to assess the historical changes and can 
provide a predictive tool. To determine the appropriate measure of central tendency, the 
EPA software ProUCL at a 95% confidence level was used.  Determination of  the 
presence of a trend in the measures of central tendency over time was performed using 
the non-parametric Mann-Kendall test. Similar to defining the presence or absence of a 
trend, determining the presence/absence of a significant difference is used to assess the 
elevated lead occurrence over time, and was performed using the Kolmogorov-Smirnoff 
statistical test at a significance level of 95% .  
 
 
Geochemical Analysis: 
Linear regression can be used to define the presence and degree of a correlative 
relationship between two variables. In this case, the objective of the analysis was to 
determine if a relationship exists between Pb (a potential site-related parameter) and a 
non-site related but geochemically similar inorganic (Mn) in groundwater at Site 22. The 
theory behind the use of linear regression to define a correlation between geochemically 
similar parameters is defined in Thorbjornsen and Myers ( 2007), and is consistent with 
the techniques included in Guidance for Environmental Background Analysis (NAVFAC, 
2004) for soil and sediments. In this analysis, linear regression was used to determine if a 
correlative relationship exists between Pb and Mn in groundwater. The premise of the 
analysis is that Mn is not a site contaminant, and therefore a correlation between Pb and 
Mn would suggest that elevated Pb (above regulatory thresholds) is due to natural 
geochemical occurrence. The potential for Mn outliers (samples enriched with respect to 
Mn) was tested through analysis of its correlative occurrence with Zn, another non-site 
related but geochemically similar inorganic.  
 
Statistical Analysis 
 
This section will supply a short summary of the statistical tests applied to Site 22. 
 
Population Modeling 

1. All estimated results (J) were eliminated from dataset (is this true?) 
2. All undetected results (U) were divided into half 



3. Each sampling event was run through ProUCL to define the internal structure and 
the central tendency of the event 

4. All lead concentrations were log transformed due to the internal lognormal-
gamma structure illuminated by ProUCL. 

5. Normal probability plots were created for each event’s log-normal sampling data 
distribution for the definition of outliers. 

6. Trend analysis was performed using the changes in the 95% UCLs measures of 
central tendencies –the technique utilized the Mann-Kendall (MK) analysis at a 
confidence level of 80%. 

7. When enough samples were in the datasets (at least 10 samples are needed), 
sequential population differential testing the Kolmogorov-Smirnov (KS) tests – 
these tests provide a measure of the probability of the lack of a significant 
difference (or conversely a lack of similarities) of the distributions between data 
sets – a probability level of 90% is used in these analyses to indicate unequivocal 
similarity or difference; 

 
Geostatistical Modeling: 

1. All estimated results (J) were used as true values for the Pb, Mn, and Zn datasets 
2. All undetected results (U) were divided into half 
3. The raw data was plotted  

a. Zn vs Mn 
b. Pb vs Mn 

4. The raw data was then Log-Transformed and plotted  
a. Zn vs Mn 
b. Pb vs Mn 

 
Results 
 
Table 1:  Results from ProUCL. 

Sampling Event 
Central Tendency for 

Pb (ug/L) UCL Distributions 
Apr-97 49.83 Lognormal-gamma 
Jun-00 76.97 No discernable distribution 
Feb-03 N/A Lognormal-gamma 
Dec-04 154.4 Lognormal-gamma 
Mar-05 771.3 Lognormal-gamma 
May-07 125.7 Lognormal-gamma 
Jan-09 91.05 Lognormal-gamma 

 
The results indicate that in general the best measure of central tendency can be calculated 
from a log-normal assumption of data distribution. The range of the central tendencies 
using the log-normal distributions is 49.83 ug/L – 771.3 ug/L. Table 2 presents the trend 
analysis results utilizing these values: 
 
Table 2:  Central Tendency MK Trend Analysis Results at 80% Confidence 
Mann Kendall Statistic (S) = 5.0
Number of Rounds (n) = 6



Average = 211.54
Standard Deviation = 276.674
Coefficient of Variation(CV)= 1.308
    
Trend  ≥ 80% Confidence Level No Trend
Trend  ≥ 90% Confidence Level No Trend
Stability Test, If No Trend Exists at  CV > 1
  80% Confidence Level NON-STABLE

 
The MK analysis indicates there is no defineable trend in the measures of central 
tendency, therefore there are no significant temporal changes in overall Pb concentrations 
during the sampling history, and indicating no significant attenuation or augmentation is 
occurring.  Additionally, the analysis indicates that there is significant variation in the 
data scatter, suggesting that perturbations in natural environmental factors (such as 
seasonal changes in water levels) are impacting the resulting Pb concentrations.  
 
Table 3 presents tha analysis used to determine if there ia a statistically significant 
difference (95% confidence) in the distribution of Pb between sampling events:  
 
Table3:  Results from Kolmogorov-Smirnov test 

Sample Events Compared 

Significant  
difference @ 95% 

confidence? 
April 1997 vs. June 2000 No
April 97 vs. December 2004 No
April 1997 vs. May 2007 No
April 1997 vs. January 2009 No
June 2000 vs. December 2004 No
June 2000 vs. May 2007 No
June 2000 vs. Jan 2009 No
December 2004 vs. May 2007 No
December 2004 vs. January 2009 No
May 2007 vs. January 2009 No

 
As noted, there are no significant differences between the Pb distributions over the 
sampling history. This clearly indicates that while no decrease in Pb in groundwater is 
occurring, no significant additional source of Pb is being introduced. 
 
The cumulative probability plots for each sampling event are shown in Figures 1 through 
7: 
 



Figure 1: Cumulative Normal Probability  Plot for all Pb 
data

 
 
 
 
 
 
 
 
 
 
Figure 2. Cumulative Normal Probability Plot for April 1997 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3. Cumulative Normal Probability Plot for Feb 2003 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4. Cumulative Normal Probability Plot for Dec 2004 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5. Cumulative Normal Probability Plot for March 2005 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6. Cumulative Normal Probability Plot for May 2007 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 7. Cumulative Normal Probability Plot for Jan 2009 



 
The results of the normal probability plot analyses indicate the following samples can be 
considered as outliers from the log-normal distribution: 
 
Sampling_Event Raw_Pb_Outliers Location 
Apr-97 220 MW-02
Jun-00 152 MW-11
Feb-03 N/A N/A
Dec-04 769 MW-11
Mar-05 N/A N/A
May-07 416, 579 MW-11, MW-04
Jan-09 348 MW-11
 
Well MW-11 has been consistently identified as an outlier in both the cumulative normal 
probability plots and the KS difference testing.  Well MW-11 is located in the northern 
section of Site 22 along with wells MW-02 and MW-04.   The continuous identification 
of MW-11 as an outlier suggests a continuing source area on the site. 
 
The geochemical association results to determine the presence or absence of a correlation 
between Pb, Mn, and Zn are shown in Figures 8 through 11: 
 
Figure 8:  Geochemical results (Raw Data Plots) for Zn vs. Mn 
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Figure 9. Geochemical results (Raw Data Plots) for Mn vs. Pb 
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Figure 10:  Geochemical results (Log-Transformed Plots) for Zn vs. Mn 
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Figure 11:  Geochemical results (Log-Transformed Plots) for Mn vs. Pb 
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The geochemical analyses indicate there is no significant correlation between Pb, Mn, 
and Zn.  
 
Conclusions 
 
The internal structure of the data clarified by ProUCL exhibited a positively-skewed 
lognormal or gamma distributions (EPA, 1997), which could be  indicative of true 
contamination (elevated values) along with unimpacted samples, or it could represent a 
natural environmental distribution in which several samples are normally elevated due to 
natural variation. The MK analysis did not indicate a significant trend at 80% confidence 



in the measures of central tendency over time, indicating no significant attenuation or 
augmentation of Pb. The degree of data variation using the CV suggests statistical 
instability, or a complex geochemical system whose variation, given the apparent lack of 
attenuation or augmentation, is likely due to natural environmental conditions (for 
example, seasonal fluctuations) and can result in a large natural variation in Pb. The 
results of the KS population distribution difference testing revealed no significant 
difference between the sampling events, again suggesting that the overall statistical 
pattern of Pb occurrence is stable.  Outlier analysis using cumulative normal probability 
plots of log-transformed data indicate consistently identified outliers, suggesting presence 
areas that are relatively enriched or depleted with respect to Pb. Geochemical association 
results, shown on the included graphs, indicate that 1) there is no significant correlation 
between Mn and Zn in Site 22 groundwater; and 2) there is no significant correlation 
between Mn and Pb in Site 22 groundwater. The conclusion is that the Pb concentrations 
could in fact be site-related, and should be evaluated and managed consistent with the 
exposure potential to affected receptors (for example, meeting the MCL (if human 
ingestion is anticipated, or meeting the surface water standard if no human exposure 
potential is validated).   
 
It is recommended that continued sampling be performed for Pb only, as the geochemical 
association between other inorganics is unremarkable. The Pb distributions should be 
subjected to central tendency evaluation, central tendency trend analysis, and population 
differential analysis with the immediate previous sampling event.  Pb occurrence should 
be evaluated and managed with the appropriate site exposure scenario. In the event a 
concrete comparison of the Site 22 Pb concentrations should be allowed a point-break 
evaluation, it is recommended that a single upgradient, unimpacted location well inland 
from tidal influences in the shallow surficial aquifer be chosen as the representative 
comparator. 
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