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PROFESSIONAL CERTIFICATION

Site Assessment Report
for
Site 4 — Fueling Facility and Former Hangars Area
Saufley Field
Pensacola, Florida

This Site Assessment Report was prepared under the direct supervision of the undersigned geologist
using geologic and hydrogeologic principles standard to the profession at the time the report was
prepared in general conformance with the Requirements of Chapters 62-770 and 62-780, Florida
Administrative Code. If conditions are determined to exist that differ from those described, the
undersigned geologist should be notified to evaluate the effects of additional information on the
assessment described in this report. This report was developed specifically for the referenced site and

should not be construed to apply to any other site.

Gerald Walker, P.G.
Florida License Number PG-1180

Date
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EXECUTIVE SUMMARY

The purpose of this Site Assessment at Site 4 - Fueling Facility and Former Hangars Area (Site 4), is to
provide data to evaluate current environmental conditions. This data is used to guide remedy selection
for the contaminants identified at Site 4, Saufley Field, Pensacola, Florida.

SITE HISTORY

Since the 1940's, the Saufley Field has undergone several changes in operations, Originally, Site 4 was
used for aviation activities. Underground storage tanks and associated subsurface petroleum piping
system were installed to support these activities. Presently all flight activities have been discontinued and
the primary mission of Saufley Field was transitioned to tenant support and training,

In 2008, the Navy entered into negotiations to form an Enhanced Use Lease partnership with private
industry. The objective of the Enhanced Use Lease program is to transform 104 acres of the property at
Saufley Field into a diversified, multi-use business campus through the creative adaptation and reuse of
two sites (areas of the base). The first area contained 85.5 acres with 60 buildings (including
four hangars) encompassing 622,000 square feet of space and the second area contained 18.7 acres
that is currently used as a golf course. The total area also offers potential access to two 4,000 linear foot

runways.

SITE ASSESSMENT

Initially, site assessments at Saufley Field were conducted under, and regulated by, the Comprehensive
Environmental Respcnse. Compensation and Liability Act (CERCLA) guidelines and criteria. Upon review
of the assessment data generated by this study, it was determined the identified contaminants consisted
predominantly of petroleum based compounds. As a result, the Florida Department of Environmental
Protection (FDEP) was petitioned for transfer of the Site from CERCLA to petroleum assessment/cleanup
criteria under Chapter 62-770, Florida Administrative Code (F.A.C.). The FDEP agreed via email to this
transfer on February 12, 2009,

No previous field investigations have been conducted for Site 4. Beginning in 2006, Tetra Tech NUS, Inc.
conducted geophysical and electromagnetic surveys, installed monitoring wells, and conducted soil and
groundwater sampling activities. Information gathered has been used to assess and characterize the
nalure and extent of the contaminants, as well as to better understand site characteristics.

The investigation Included the collection of 68 subsurface soil samples around the perimeters of
Buildings 807, 808, 809, and 810, the wash rack areas, and randomly throughout the site. Additionally,

TINUS/ITAL-11-053/2761-5.2 ES-1 CTO 0029
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10 background subsurface soil samples were collected near the western perimeter of the installation with
soil sample depths ranging from 2 to 55 feet below land surface (bls). A total of 44 groundwater
monitoring wells, ranging in depth from 30 to 130 feet bis were installed and sampled in four separate
events, and two background wells were installed near the eastern perimeter of the facility. After collection,
the subsurface soil and groundwater samples were sent to an off-site laboratory where they were
analyzed for target compound list (TCL) volatile organic compounds (VOCs), TCL semivolatile organic
compounds (SVOCs) including polynuclear aromatic hydrocarbons (PAHSs), total recaverable petroleum
hydrocarbons (TRPH), and target analyte list (TAL) metals. TCL pesticides, TCL polychlorinated
biphenyls (PCBs), cyanide, and ethylene dibromide (EDB) were analyzed in soils and groundwater and
were reported as non-detect during the first two sampling events,

NATURE AND EXTENT OF CONTAMINATION

Though there is no known available information which identifies the precise source and nature of
materials or the specific time of release(s), the contaminants found are consistent with the historic use(s)
of the site. In subsurface soil samples, 17 samples contained arsenic at concentrations that exceeded
the Florida residential direct exposure Soil Cleanup Target Level (SCTL). Two subsurface soil samples
contained TRPH at concentrations that exceeded the residential direct exposure and leachability to
groundwater SCTL. Also, 1,1-biphenyl and methyl chloride were detected at concentrations exceeding
the Florida SCTL leachability to groundwater SCTL in two separate samples. None of the detected
concentrations exceeded their Florida commercial/industrial direct exposure SCTLs in the samples
collected during the subsurface soil investigation at Site 4.

During the initial round of groundwater sampling conducted from December 2006 to January 2007, VOCs
and SVOCs were detecled at concentrations exceeding Groundwater Cleanup Target Levels (GCTLs) as
defined by Chapters 62-550 and 62-777, F.A.C. (hereinafter cleanup target levels [CTLs]) in samples
from monitoring wells in the vicinity of Buildings 807 and 810. Further investigation near Buildings 807
and 808 confirmed that groundwaler contamination is relatively isolated and has not impacted the entire
site. Results of supplemental assessment actlvities conducted near Buildings 807 and 810 delineated the
contaminants to the immediate surrounding area.

During the June 2007 groundwater sampling event, groundwater samples were collected from 10 newly
installed monitoring wells.  Six VOCs (benzene, cis-1,2-dichloroethene, dibromochloromethane,
ethylbenzene, isopropylbenzene, and total xylenes), two SVOCs (1,1-biphenyl and naphthalene) five
inorganics (aluminum, chromium, iron, manganese and nickel), and TRPH were detected at
concentrations meeting or exceeding their current Florida CTLs.

TINUS/TAL-11-053/2761-5,2 ' ES-2 CTO 0029
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During the June 2010 groundwater sampling event, groundwater samples were collected from
10 monitoring wells. Chromium and nickel were less than their Florida CTLs and the VOCs benzene,
ethylbenzene, tatal xylenes, isopropylbenzene, and cis-1,2-dichloroethene and the SVOC naphthalene
exceeded their CTLs in the groundwater sample collected from monitoring well OLFS4-MWO05S.

During the Aprii 2011 groundwater sampling eveni, groundwater samples were collected from
16 monitoring wells. Monitored natural attenuation (MNA) parameters were also collected from
five monitoring wells. Five VOCs (benzene, cis-1,2-dichloroethene, ethylbenzene, isopropylbenzene, and
total xylenes), three SVOCs (1-methylnaphthalene, 2-methylnaphthalene, and naphthalene) were
detected at concentrations exceeding the current Florida CTLs.

During all four groundwater sampling events at Site 4, aluminum, iron, and manganese were detected at
concentrations exceeding their secondary and natural attenuation default concentrations (NADCs). Iron
and manganese were also detected in select groundwater samples at concentrations exceeding Chapter
62-785, F.A.C. Table A, Health Based Cleanup Target Levels (HB-CTLs). Additionally, aluminum,
chromium, iron, manganese, and nickel were detected in groundwater samples collected from
background monitoring wells at concentrations greater than their respective CTLs.

CONCLUSIONS

Soil assessment activities conducted at Site 4 did not reveal an exceedance of the Flonda
commercial/industrial direct exposure SCTLs. Arsenic was detected at 19 soil sample locations
throughout Site 4 at concenlrations greater than the Florida residential direct exposure SCTL. TRPH was
detected In soil samples collected from two subsurface sample locations near Building 810 at
concentrations exceeding the Florida residential direct exposure and leaching to groundwater SCTLs.

Analysis of two additional soil samples, collected at depth within the wash rack area at Building 810, also
revealed the presence of 1,1-biphenyl and methyl chloride at concentrations exceeding their Florida
leaching to groundwater SCTLs. However, 1.1-biphenyl and methyl chloride were not detected In
groundwater samples, suggesting that they are not leaching to groundwater.

Although arsenic and TRPH exceeded their respective residential direct exposure SCTLs, it should be
noted that the subsurface soil samples were collected at depths that are below the residential direct

exposure threshold horizon of 2 feet bls.

TRPH also exceeded the leachability to groundwater SCTL In two subsurface soil samples in the vicinity
of Building 810. Although TRPH exceeded its CTL in groundwater samples collected at Building 810 in

TINUS/TAL-11-053/2761-5.2 ES-3 CTO 0029
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2007, the groundwater samples collected in 2011 at this location were less than its Florida CTL. This
suggests that TRPH currently is not leaching to groundwater at this location.

Detected concentrations of the VOCs benzene, and ethylbenzene, SVOCs 1-methylnaphthalene and 2-
methyinaphthalene, and TRPH in groundwater samples collected at Site 4 were less than their NADCs.
However, three VOCs, cis-1,2-dichloroethane, isopropyl benzene, and total xylenes and one SVOC,
naphthalene were detected at concentrations above their NADCs in monitoring well OLFS4-MWO05S
during the April 2011 groundwater sampling event. The VOC isopropylbenzene was detected at a
concentration exceeding its NADC in the groundwater sample from monitoring well OLFS4-MW32S

during the April 2011 groundwater sampling event.

Water levels decreased by an average of 4 feet from the June 2010 groundwater sampling event to the
April 2011 groundwater sampling event and are a possible contributing factor to the apparent increase in
contaminant concentrations. Analytical results of natural attenuation parameters indicate that attenuation

is occurring at Site 4.

Aluminum, iron, and manganese were detected in groundwater samples collected at Site 4 at
concentrations that exceeded their secondary CTlLs and NADCs; iron and manganese also exceeded
HB-CTLs Chapter 62-785, F.A.C., Table A HB-CTLs. However, based on the background groundwater
samples, these constituents occur naturally in the groundwater at Saufley Field and not caused by
operations or a release from the Site. Therefore, the concentrations of aluminum, iron, and manganese

in groundwater samples at Site 4 are attributed to natural background.

A summary of the constituents that were found to currently exceed their respective CTLs for
Buildings 807, 809, and 810 is listed below.

Building 807

VOCs: benzene, cis-1,2-dichloroethene, ethylbenzene, isopropylbenzene, and total xylenes
SVOCs: 1-methylnaphthalene, 2-methyinaphthalene, and naphthalene

TRPH

Buildings 809 and 810

VOCs: isopropylbenzene and total xylenes.
SVOC: Naphthalene

TtNUS/TAL-11-053/2761-5.2 ES-4 CTO 0029
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Because potable water is provided to Saufley Field from the Naval Technical Training Center (NTTC)
Corry Station, located approximately 5.5 miles from the Site, there is currently not a complete exposure
pathway to groundwater at the facility.

Based on the assessment findings presented herein, a natural attenuation monitoring plan was developed

(see Section 5.5) to document and monitor the degradation of the contaminants that have been identified

in Site 4 groundwater.

TtNUS/TAL-11-053/2761-5.2 ES-5 CTO 0029
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1.0 INTRODUCTION

Tetra Tech NUS, Inc. (Tetra Tech), under contract to the Department of Navy, Naval Facilities
Engineering Command, Southeast (NAVFAC SE) has completed this Site Assessment Report (SAR)
documenting the site assessment (SA) activities at Site 4 at Saufley Field located near Pensacola,
Florida. This SAR was prepared under the Comprehensive Long-term Environmental Action Navy
(CLEAN) IV Contract Number N62467-04-D-0055, Contract Task Order (CTO) 0029

Initially, SA activities at Saufley Field were conducted under, and regulated by, the Comprehensive
Environmental Response, Compensation and Liability Act (CERCLA) guidelines and criteria. As part of
the SA, a draft Remedial Investigation including a detailed risk assessment for Site 4 was conducted to
evaluate the potential threat to the environment and human health and welfare. A complete copy of the
human health and ecological risk assessment is presented in Appendix A. Upon review of the
assessment data generated by this study, it was determined the identified contaminants consisted
predominantly of petroleum based compounds. As a result, the Florida Department of Environmental
Protection (FDEP) was petitioned for transfer of the Site from CERCLA to petroleum assessment/cleanup
criteria under Chapter 62-770. Florida Administrative Code (F.A.C.). The FDEP agreed via email to this
transfer on February 12, 2009,

11 PURPOSE AND SCOPE

The purpose of this SA is to evaluate contaminants that may be present in soil and groundwater beneath
the site and gulde the remedy selection which is protective of human health and the environment with

respect to the potential presence of contamination at Site 4.

The scope of work for this SA was developed in general accordance with the requirements of Chapter 62-
770, F.A.C., Chapter 62-550, F.A.C., Chapter 62-777, F.A.C., Chapter 62-785 F.A.C. and Chapter 62-
780, F.A.C. The following activities were completed for this investigation.

« Performance of a geophysical survey to investigate the presence of underground storage
tanks (USTs) and underground piping that may represent a source of contamination or
preferential pathway for contaminant migration.

+« Advancement of 78 soil borings via direct-push technology (DPT) with collection of soil samples

for on-site soil vapor screening.

s Collection of subsurface soll samples for fixed-base laboratory analyses of regulated petroleum

hydrocarbons.

TINUS/TAL-11-053/2761-5.2 1-1 CTO D029



Rev. 1
July 2011

= |[nstallation and development of 46 monitoring wells.

« Collection of groundwater samples from the monitoring well network for fixed-base laboratory

analyses of regulated petroleum hydrocarbons.

= Professional Land Survey of monitoring well locations, ground surface elevations, top of casing
elevations and collection of depth to groundwater measurements.

= Management and disposal of investigative derived waste (IDW) generated during assessment

activities,

12 SITE LOCATION

Saufley Field is located in Escambia County, Florida (Figure 1-1). The facility is situated between
Interstate 10 and Perdido Bay, approximately 5 miles northwest of Pensacola, Florida. Saufley Field
encompasses 866 acres with the majorily of the area occupied by support buildings, four inactive
runways, several grass covered fields, wooded undeveloped land, and a Federal Prison located in the
soulheast portion of the site (Figure 1-2). Site 4 Is located in the south portion of Saufley Field, and is
generally located at or in the immediate vicinity of latitude 30° 27' 55.66" North and 87° 20' 29.44" West,
and site elevations range from 66 feet to 81 feet North American Vertical Datum (NAVD).

1.3 SITE DESCRIPTION AND HISTORY

Site 4 consists of Buildings 807, 808, 809, and 810 and the immediately surrounding concrete and grass
covered areas (see Figure 1-3). The buildings are located roughly-symmeirically about control tower,
Building 803. Based on review of historic aerial photographs, these buildings were initially constructed
with concrete pavement surrounding the structures on all sides, with the exceplion of small grass covered
areas surrounded by curbing adjacent to administrative doorways. Therefore, the investigation for spilled
fuels, oils, metals, and solvents near the buildings was focused on the locations of gasocline and used
oil/sclvent tanks and wash racks.

Prior to 1892, environmental investigations involving sampling and analysis of environmental media had
not been performed at Site 4. In May 1992, Naval Energy and Environmental Support Aclivity (NEESA)
based in Port Hueneme, California conducted a Preliminary Assessment and submitted a “Preliminary
Assessment Report, NETPMSA, Saufley Field, Escambia County, Florida." In this document, NEESA
made the following general statements or observations regarding Saufley Field facility.
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= Between 1942 and 1976, solvents, oils, and fuels were used at Saufley Field to support air

operations.
« High-octane aviation gasoline (AVGAS) was used more than any other hazardous material
» Used solvent and used oil comprised a majority of the generated hazardous waste.
« Toluene, carbon tetrachloride, and trichloroethane were a few of the solvents used.
« Exact usage rates of fuels, oils, and solvents at Saufley Field are unknown.
= Fourteen USTs and two aboveground storage tanks (ASTs) were in service from 1942 through 1977,

= Most of the tanks on the base were removed in late 1980,

Observations related specifically to Site 4 are as follows:

= When tanks designated for used oil/solvents were full, the contents were transported off base or
burned by the base fire depariment at the fire fighter fraining pit (Site 2) located north of the runways.

« Additional USTs associated with Buildings 807 and 810 included two 1,000-gallon kerosene tanks
(Tanks 807-C and 818-C) and two 1,000-gallon gasoline tanks (Tanks 807-D and 819-D). The exact
locations of the six USTs formerly associated with the buildings are unknown.

+ Used oil/solvents were placed In two 2,000-gallon capacity USTs designated Tanks 807-B and 819-B
and localed at Buildings 807 and 810, respectively.

14 SITE ASSESSMENT HISTORY

There were no previous investigations on Site 4. However, a site assessment was conducted at UST
Site 2406, located southwest of Site 4 (see Figure 1-2), in April and May 1996 by Naval Air Station (NAS)
Pensacola Public Works Center (PWC). A total of 10 monitoring wells (9 shallow and 1 deep) were
installed and soil samples were collected from boreholes during the installation of the monitoring wells.
NAS Pensacola PWC concluded that excessively contaminated soil (as defined by Florida regulation
Chapter 62-770, F.A.C.) existed on site and petroleum constituents were present in the groundwater. The
source was not determined, and free-phase product was not present in the shallow water aquifer beneath
the site. NAS Pensacola PWC recommended the development of a Remedial Action Plan (RAP) for soil
and development of a Monitoring Only Plan (MOP) to address groundwater contamination.

Tetra Tech subsequently conducted exlensive assessment activities, as reported in the Site Assessment

Report Addendum (SARA) for UST Site 2406 (Tetra Tech, 2003) following the PWC work, and
documented the presence of free-phase product in a deeper portion of the surficial aquifer beneath the
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site. Based on the SARA recommendations, a RAP for free-phase product recovery was completed and
the remedial action contractor has initiated RAP implementation.

The Saufley Landfill, Inc, C&D Disposal Facility administered by Louisiana Investment Group LLC, is
located east of Saufley Field. This landfill has been reported to have several management problems and
has not complied with FDEP regulations. According to information available in the FDEP website
(htto://www dep state flus), this landfil has a Consent of Final Judgment ordering the landfill

management, Louisiana Investment Group LLC, to comply immediately by controlling odors, establishing
erosion control measures, paying a civil penalty, and repairing their storm water management system. As
of June 16, 2011, the last information available in the FDEP website was Failure to Comply Letter dated
October 21, 2008 which orders Louisiana Investment Group LLC to pay stipulated penalties and comply
with Paragraph 7 of the Consent Order issued March 28, 2008. The Consent Final Judgment dated
March 28, 2008, ordered Louisiana Investment Group LLC to the pay civil penalties and incurred FDEP
costs. It also sets forward an access agreement that allows personnel and contractors from FDEP to

enter and close the site.

1.5 SUMMARY OF CONTAMINATION

Prior to this investigation, assessment activities had not been conducted at Site 4 Assessment activities
at adjacent Site 2406 revealed the presence of petroleum related constituent impacted scil, groundwater,
and free-phase petroleum product.
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2.0 SUBSURFACE INVESTIGATION METHODS

21 OVERVIEW OF ASSESSMENT ACTIVITIES

Soil and groundwater samples were collected to determine if chemicals used In past operations at
Saufley Field are present in soils and groundwater at concentrations that represent a risk to human health
or the environment or require remediation per regulatory screening guidelines. Soil and groundwater
samples were collected and submitted for off-site laboratory analyses and the analytical results were
screened against appropriate FDEP screening values. Soil and groundwater sampling, and monitoring
well installation were conducted in accordance with applicable FDEP Standard Operating
Procedures (SOPs) 001/01.

- The Sampling and Analysis Plan for Site Characterization Study for Installation Restoration Sites
4 and 5 (Tetra Tech, 2005a)

= FDEP Standard Operating Procedures (SOPs) for Field Activities (FDEP, 2008)

Field methodologies used to evaluate soil and groundwater quality at the site and conclusions and
recommendations for the path forward are discussed in the remaining sections of this report.

2.2 SURFACE SOIL SAMPLING

Approximately 90 percent of the site is covered with concrete; therefore, surface soil samples were not
collected during the SA. During the sampling events reported in this SA, most shallow samples were
taken from the 2- to 4-foot vertical interval, which is not considered surface soil.

23 SUBSURFACE SOIL SAMPLING

A total of 78 soil borings were advanced to collect subsurface soil samples for laboratory analyses., The
soil samples were analyzed using the Contract Laboratory Program (CLP) target compound list (TCL)
volatile organic compounds (VOCs) (United States Environmental Protection Agency [USEPA] Method
SW-846 82608B), high and low concentration semivolatile organic compounds (SVOCs) (USEPA Method
SW-846 8270C and 8270C SIM), total recoverable petroleum hydrocarbons (TRPH) (Florida Petroleum
Residual Organic Method [FL-PROQ]), TCL pesticides and polychlorinated biphenyls (PCBs) (USEPA
Method SW-846 8082), TCL herbicides (USEPA Method 8151) and farget analyte list (TAL) metals
(USEPA Method SW-846 6010B). All samples were packed in ice and sent to Empirical Laboratories
overnight via Federal Express. A description and rationale behind the selection of the soil boring

locations are provided as follows.
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* As part of the investigation, 30 soil borings were sited around the perimeter of Buildings 807 and 810.
Al these locations, borings were advanced to a maximum depth of 20 feet below land surface (bls) to
Investigate locations of potential contamination from former USTs and transmission lines.

¢« Due to past use, 24 soll borings were advanced to a maximum depth of 55 feet at the former wash
rack areas of Buildings 807 and 810 to investigate for potential soil contamination.

« To further investigate potential source areas and to characterize the site, seven additional soil borings
were advanced throughout the site to a depth up ta 45 feet.

s During the construction of these monitoring wells, seven soil samples collected were co-located with
the monitoring wells to further delineate the contaminants.

» Near the western perimeter of the base, 10 soil borings were advanced to a depth of 10 feet to collect

samples for comparison of background inorganic analytes.

The soil screening samples were collected from various intervals depending on location, soil cover,
depth-to-water, and field measurements. Soil screening samples were collected at each location from
ground surface (below any pavement, if present) to the saturated zone of the shallow aquifer. Depth to

groundwater at the site ranged from 32 1o 57 feet bis.

After coring surface concrete or pavement, the first 4 feet of each soil investigation location were
advanced using a hand auger. A DPT rig completed the borings to total depth. DPT samples were
taken using 4-foot acetate sleeves. Soil samples were screened in the field for VOCs using an organic
vapor analyzer (OVA) equipped with a flame ionization detector (FID). The vadose zone assessment
consisted of both visual inspection for petroleum staining and soil vapor screening using the FID. In
accordance with the manufacturer's specifications, the FID was field calibrated with 100 parts per
million {(ppm) methane gases, prior to each day's activities.

Soil vapor screening analyses was performed for the aforementioned sample intervals in general
accordance with the headspace screening method described in Chapter 62-770.200(2), F.A.C. In
general, the soil vapor screening was conducted by collecting soil from the designated sample interval
into two 16-ounce glass soil jars, half-filled with soll sample amount (duplicate samples). The soil jars
were then sealed with aluminum foil and the soil samples were allowed to equilibrate. Each sample was
screened with a Photovac™ MicroFID OVA by inserting the FID probe through the foil sample cover and
recording the highest response. A granular activated carbon filter probe was then attached to the FID
and inserted Into the headspace above the second (duplicate) sample to document the presence or
absence of naturally occurring organic vapors. Upon completion of the screening exercise, the carbon-
filtered result was subtracted from the unfiltered result to obtain a net petroleum hydrocarbon vapor value,
This field screening method provides a qualitative evaluation of potential organic constituents in soil. Soil
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samples for laboratory analysis were collected at the locations where the FID reading indicated a
possibility for contamination by VOCs based on FDEP's screening criteria for excessively contaminated
soil. Soll boring logs with their respective FID readings are provided in Appendix B, and soil sample data
sheets along with a table that summarizes the field screening results are included in Appendix C.

24 MONITORING WELL INSTALLATION

A new permanent monitoring well netwark, including both shallow and deep monitoring wells, was
installed during the SA for groundwater sampling. Well installation was conducted in two events. Since
previous sampling data did not exist, the geophysical survey and 12 DPT screening point samples were
used to guide initial monitoring well locations at areas potentially impacted by petroleum related

constituents.

The initial monitoring well installation event was conducted during the months of December 2006 and
January 2007, During the first phase, 28 shallow monitoring wells were installed to an approximaie depth
of 50 feet bls. In addition, eight deep monitoring wells were installed to a depth of at least 75 feet bls.
One deep well (OLFS4-MW22D-001) and one shallow well (OLFS4-MW23S-001) were installed on the
eastern perimeter of the facility to provide background data for the targeted analytes.

The second phase of monitoring well installation took place In early June 2007. During lhis phase,
10 additional monitoring wells were installed at total depths ranging from 46 to 65 feet bls ta further define
and characterize contaminants in groundwater contamination at areas with higher detections. The
monitoring well locations and depths were based on analytical results from the previous sampling event
conducted in January 2007

All monitoring wells were installed using sonic drilling methods. The monitoring wells were installed and
constructed in accordance with NAVFAC SE and FDEP guidance documents. Well construction details
are summarized in Table 2-1, and well construction and development information are presented in

Appendix D.

Following installation, the top-of-casing elevations for each well were surveyed using the NAVD of 1988
as a vertical datum, and the North American Datum of 1983 (NAD83) as the horizantal datum.
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TABLE 2-1
SUMMARY OF MONITORING WELL CONSTRUCTION DETAILS
SITE 4 SITE ASSESSMENT REPORT
SAUFLEY FIELD
PENSACOLA, FLORIDA
TOP OF
TOTAL DEPTH| SCREENED
WELL DESIGNATION | 'NSTALLATION | (o i helow top| INTERVAL | _CASING
OATE of casing) (= feet bls) ELEVATION
(feet msl)

OLFS4-MW01D2 11/28/2006 129.81 125-130 81.44
[OLFS4-Mw02D 11/29/2006 79.49 75-80 81.85
IlOLFS4-MW03S 11/30/2006 59.02 40-60 82.27
[[OLFS4-MWD4D 11/30/2006 79.03 75-80 83.41
{lOLFS4-MW05S 11/30/2006 55.02 40-55 82.86
[[OLFS4-MW0GS 11/30/20086 55.51 40-55 82.59
[lOLFS4-MWD7S 12/1/2006 54.82 40-55 8207
[[OLFS4-MW08S 12/1/2006 55.71 40-55 83.35
[lOLFS4-MwW09S 12/1/2006 51.89 37-52 8322
[[OLFS4-MW10D 12/1/2006 84.97 80-85 83.30
[lOLFS4-MW11S 12/2/2006 39.82 25-40 8350
[[CLFS4-MW12S 12/2/2006 45.13 25-45 83.50
[[OLFS4-Mw13S 12/2/2006 4501 25.45 83.22
[lOLFS4-MW14D 12/3/2006 79.85 75-80 8149
[[OLFS4-MW15S 12/3/2006 56.65 40-55 82.71
[[OLFS4-MW16S 12/3/2006 54 70 40-55 83 24
[[OLFS4-MW17S 12/3/2006 55.26 35-55 B3.45
[[OLFS4-Mw18S 12/412006 55.00 40-55 82.84
[[OLFS4-MW19S 12/4/2006 55.70 40-55 83.03
[[OLFS4-MW20S 12/4/2006 44 68 30-45 8331
[[OLFS4-MwW21S 12/5/2006 44.79 30-45 83.41
[OLFS4-MW22D 12/5/2006 90.39 86-91 90.06

OLFS4-MW23S 12/5/2006 39.87 20-40 90.20

OLFS4-MW24S 12/6/2006 55.55 40-55 8242
|[OLFS4-MW25S 12/7/2006 55.21 40-55 8252
|[OLFS4-MW26D 12/7/2006 81.37 76-81 81.98
[lOLFS4-MW27S 12/6/2006 54 85 40-55 82 33
[[OLFS4-MW28S 12/13/2006 4531 30-45 81.72
[[OLFS4-MW28D 12/13/2006 79.85 75-80 8221
[[OLFS4-MW30S 12/13/2006 39.63 25-40 8251
[[OLFS4-MW31S 12/13/2006 30.82 25-40 8374
[[OLFS4-MW32S 12/14/2006 39.46 25-40 82 .55
[[OLFS4-MW33S 12/14/2006 30.75 25-40 8271
IOLFS4-MW345S 12/14/2006 39.60 25-40 83.27
[[OLFS4-MW35s 12/14/2006 36.12 25-40 8230
{{OLFS4-MW36S 12/14/2006 39.02 25-40 82.52
|[OLFS4-MwW37s 6/4/2007 64.51 55-65 82.50
[[OLFS4-MW38S 6/4/2007 65.09 55-65 82.02
[{OLF S4-MW38S 6/5/2007 54 89 45-55 82.91
[[OLFS4-MW40S 6/5/2007 64 .86 55.65 82.95
[[OLFS4-MW41S 6/5/2007 64.95 55-65 84.01
[[OLFS4-MW42S 6/6/2007 46.53 36-46 82 09
[OLFS4-MW43S 6/6/2007 51.32 41-51 81.37

OLFS4-MW44S 6/6/2007 54.82 45-55 8142

OLFS4-MW45S 6/7/2007 61.05 51-61 8081

: 6/2/2007 55.85 46-56 83,

Notes:

All wells constructed of 2" diameter PVC

PVC - polyvinyl chloride

bls - below land surface

msl - mean sea level

Top of casing elevations in feet above mean sea level

Elevations referenced to North American Vertical Datum

1D - Internal diameter
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2.5 GROUNDWATER SAMPLING

During the initial sampling event, groundwater samples were collected from 28 shallow and 8 deep
monitoring wells between December 7, 2006 and January 8, 2007 Static water levels and total well
depths were measured on January 9, 2007.

A second round of groundwater sampling was conducted following the installation and development of the
10 additional monitoring wells installed in early June 2007. These wells were purged and sampled the
week of June 11, 2007 using submersible pumps and low-flow quiescent purging technigue in
accordance with applicable FDEP SOPs. The monitoring wells were purged in accordance with FDEP
SOP FS 2212, Well Purging Techniques (FDEP, 2004).

Groundwater samples were collected from June 12 through June 17, 2007 in accordance with FDEP SOP
FS 2220, Groundwater Sampling Techniques (FDEP, 2004). Field measurements of pH, temperature,
specific conductance, and dissolved oxygen were recorded using a YSI 556 Water Quality Multimeter and
turbidity was measured using a Lamotte 2020 turbidimeter. Stabilization protocol as defined in FDEP SOP
FS2200 was met for each parameter prior to sample collection. Static water levels and total depths were
measured on June 11, 2007. Water level, equipment calibration, and groundwater sampling records are

included in Appendix E.

The groundwater samples collected from manitoring wells during both sampling events were analyzed for
CLP TCL VOCs (USEPA Method SW-846 8260B), high and low concentration SVOCs (USEPA Method
SW-846 8270C and 8270C SIM), TRPH (FL-PRO and SW-846 Method 8015m), cyanide (USEPA Method
SW-846 9012A), ethylene dibromide (EDB) (USEPA Method SW-846 8011), TCL pesticides and PCBs
(SW-846 Method 8082), TCL herbicides (USEPA Method 8151), and TAL metals (USEPA Method SW-
846 6010B). All samples were packed in ice and sent to Empirical Laboratories overnight via Federal

Express.

A third round of groundwater sampling was conducted in June 2010. Ten monitoring wells were chosen
fo be sampled and were purged using submersible pumps and low-flow guiescent purging technigue in
accordance with applicable FDEP SOPs. The monitoring wells were purged in accordance with FDEP
SOP FS2212, Well Purging Techniques (FDEP, 2008). Groundwater samples were collected from June 8
to June 10, 2010 in accordance with FDEP SOP FS 2220, Groundwater Sampling Techniques (FDEP,
2008). Field measurements of pH, temperature, specific conductance, and dissolved oxygen were
recorded using a YSI 556 Water Quality Multimeter and turbidity was measured using a Lamotte 2020
turbidimeter. Stabilization as defined in FDEP SOP FS2220 was met for each parameter prior to sample
collection. Water level, equipment calibration, and groundwater sampling records are included in
Appendix E.
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The groundwater samples collected from four monitoring wells (OLFS4-MWO05S, OLFS4-MW30S,
OLFS4-MW31S, and OLFS4-MW32S) were analyzed for selected VOCs (benzene, cis-1,2-
dichloroethene, ethylbenzene, total xylene, isopropylbenzene) and the SVOC naphthalene using USEPA
Methods SW-846 8260B and SW-846 8270C SIM, respectively. All samples were packed in wet ice and

sent under chain of custody protocol to Empirical Laboratories overnight via Federal Express.

A fourth round of groundwater sampling was conducted in April 2011. Sixteen monitoring wells were
chosen to be sampled and were purged with either a bladder or a Bennett pump using low-flow quiescent
purging technique in accordance with applicable FDEP SOPs. The monitoring wells were purged in
accordance with FDEP SOP FS2212 Well Purging Techniques (FDEP, 2008). Groundwater samples
were collected from April 11 through April 17, 2011 in accordance with FDEP SOP FS2220 Groundwater
Sampling Techniques (FDEP, 2008). Field measurements of pH, temperature, specific conductance and
dissolved oxygen were recorded using a YS| 556 Water Quality Multimeter and turbidity was measured
using a Lamotte 2020 turbidimeter, Stabilization as defined in FDEP SOP FS2220 was met for each
parameter prior to sample collection water level, equipment calibration, and groundwater sampling

records are included in Appendix E.

The April 2011 groundwater samples were collected from monitoring wells OLFS4-MWO03S, OLFS4-
MWO05S, OLFS4-MWO07S, OLFS4-MWO08S, OLFS4-MWO09S, OLFS4-MW25S, OLFS4-MW27S, OLFS4-
MW30S, OLFS4-MW31S, OLFS4-MW32S, OLFS4-MW37S, OLFS4-MWO02D, OLFS4-MW04D, OLFS4-
MW14D, OLFS4-MW29D, and 2406MW23D and analyzed for VOCs, SVOCs Low Level PAHs, and
TRPH using USEPA Methods SW-846 8260B, SW-846 8270D, and FL-PRO respectively. The
groundwater sample collected from monitoring well OLFS4-MW46S was analyzed for aluminum,
chromium, iron, manganese, and nickel using USEPA Method SW-846 6010C. Groundwater samples
collected from monitoring wells OLFS4-MWO05S, OLFS4-MWO09S, OLFS4-MW30S, OLFS4-MW328, and
OLFS4-MW37S were also analyzed for monitored natural attenuation (MNA) parameters: alkalinity,
anions (chloride, nitrate, nitrite, and sulfate), total and dissolved iron and manganese, dissolved sulfide,
biological oxygen demand (BOD) and chemical oxygen demand (COD) using USEPA Methods
SM23208B, 300.0, SW-846 6010C, SM4500SF, SM5210B, and 410.4. The samples were packed in ice
and sent under chain of custody protocol to Empirical Laboratories overnight via Federal Express. The
samples to be analyzed for MNA parameters were packed in ice and sent under chain of custody protocol
to Microseeps laboratory overnight via Federal Express.
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26 SAMPLE HANDLING

Sample handling includes the selection of sample containers, preservatives, allowable holding times,
sample packaging, shipping, and appropriate sample chain of custody procedures. An outline of the
sampling handling items addressed during sampling activities at Site 4 is provided below.

2.6.1 Sample Packaging and Shipping

Samples were packaged and shipped in general accordance with FDEP SOP 001/01 FS1000 and
applicable sections of F$2200 and FS3000.

262 Sample Custody

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 FS1000 outlines the chain-of-custody procedures followed
during sampling activities.

2.7 QUALITY CONTROL SAMPLES

Pre- and post-equipment rinsate blanks, and duplicate blanks, were collected during the soll and
groundwater sampling events in accordance to FDEP SOP 001/01 FQ1000: Field Quality Control
Requirements. One trip blank sample accompanied each cooler containing VOC samples.

2.8 EQUIPMENT CALIBRATION

Field instruments including the OVA-FID, YSI 556 Water Quality Muitimeter, and Lamotte 2020
Turbidimeter were calibrated daily according to FDEP SOP FT1000; General Field Testing and
Measurement, and manufacture’s specifications, Equipment calibration was documented and copies of

the completed Equipment Calibration Log are provided in Appendix E.

29 DECONTAMINATION
The equipment used in field sampling activities was decontaminated prior to and during sampling

activities in accordance to FDEP SOP FC1000. Non-disposable equipment used for collecting samples
was decontaminated prior to beginning field sampling and between sample events.
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2.10 INVESTIGATIVE DERIVED WASTE MANAGEMENT

Drill cuttings, purge water, and decontamination water was collected and containerized in Department of
Transportation approved (Specification 17C) 55-gallon drums for subsequent disposal by a licensed
waste contractor. Waste manifests are maintained in the project folder and may be reviewed upon

request.
211 AQUIFER TESTING

Aquifer properties tests were not conducted as part of the Site 4 SA because extensive aquifer properties
testing has been completed at adjacent Site 2406, located to the south of Building 807. The results of the
Site 2406 slug tests have been incorporated into the Site 4 SA and are included in the groundwater

discussion presented in Section 3.5.

2.12 BACKGROUND SAMPLES

Ten (10) background soil samples and two background groundwater samples were collected and
analyzed for TCL VOCs, TCL SVOCs, TCL PAHs, TCL pesticides, TCL herbicides, TCL PCBs, TRPH,
and TAL metals. Concentrations of the targeted analytes in the background samples were used to
determine background concentrations for soil and groundwater at Site 4. Details of the results are

discussed in Section 4.2.

2.13 DIRECT PUSH SCREENING POINT SAMPLING

At the Buildings 807 and 810 wash rack areas, 12 aqueous samples were collected for accelerated turn
around analyses to assist with determining monitoring well locations while the field crew was still

mobilized at the site.

2.14 GEOPHYSICAL SURVEY

A geophysical survey was performed in the area surrounding Buildings 807 and 810. The survey
included the use of a high resolution metal detector (Geonics EM-61-MK2) and ground penetrating radar
(GSSI SIR3000). The objective of the geophysical survey was to investigate for the presence and
location of any USTs in the vicinity of Buildings 807 and 810. The investigation included the area east of
Building 807 and the area both east and west of Building 810.

Results of the survey are explained in Section 4.3 of this document, and a copy of the geophysical survey

report is included in Appendix F.
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3.0 SITE CHARACTERIZATION

Data to evaluate site conditions and characteristics were obtained from available literature and previous

investigations at the Saufley Field facility.

31 SURFACE FEATURES

Saufley Field is located in the southeastern portion of Escambia County, Florida, approximately 1 mile
northeast of Perdido Bay., The facility occupies the Coastal Plain Providence of the United States.
Terrain surrounding the facility is generally flat, except in stream valleys, sloping gently toward the south.
The land surface elevations on Saufley Field range from 75 1o 90 feet above mean sea level.

Site 4 lies between Sprague Street and the southern runways (Figure 1-2), on the eastern slope of a low
area between Sprague Street and Rahy Street and across the street from the enirance to the Officers’
Quarters. The area covers approximately 713,000 square feet and the site elevation is approximately
80 feet above mean sea level. Additionally, there is approximately 2 feet of vertical relief across the site.
Maost of the site (grealer than 90 percent) is paved or has buildings located on it. Grass and shrubs cover

landscape islands and building lawns.

3.2 SURFACE WATER HYDROLOGY

Saufley Field is bordered on the southwest by Perdido Bay and to the north by Eleven Mile Creek and
Eight Mile Creek. Also, Escambia Bay lies approximately 8 miles to the southeast. Swampy areas exist
adjacent to the western portion of Saufley Field. However, sandy surface soil in the majority of the area
al Saufley Field allows for a high portion of rainfall to infiltrate into the ground, resulting in relatively few
streams. However, the land surface at Site 4 Is predominantly paved (concrete and asphalt). The land
surface topography at Saufley Field has litlle dissection and the natural drainage system is poorly
developed. Much of the surface drainage has been constructed or modified to accommodate structures
on base. Base run-off makes its way to Perdido Bay via a man made drainage ditch.

There are two perennial streams located within the bounds of Saufley Field. Eight Mile Creek merges
with Eleven Mile Creek in the northwestern portion of the installation. Several small (less than 5 acres)
freshwater impoundments, associated with the aforementioned stream system, exist in the northwest

portion of the installation.
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Site 4 is located within the central portion of the facility on the eastern slope of a shallow closed
depression bound by paved roads on all four sides. Therefore, surface water features are not present at

the site and overland runoff is 1o the west towards Perdido River and Perdido Bay.

33 GEOLOGY

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).

Lithology observed during drilling of Site 4 monitoring wells is lypical of the undifferentiated Pleistocene
marine deposits. Surficial sediments consist of brownish silty sand underlain by silty sand with varying
clay content. This horizon typically has a "mottled” appearance with predominantly lighter tan to yellow
colored material with darker laminae interspersed throughout. Below the second layer, the lithology was
variable depending on location. Subsequent layers were similar to those already penetrated or some
combination of the two. Significant clay or gravel horizons were not encountered (Tetra Tech, 2007).

3.4 SOIL

Soil at Saufley Field is mostly of the Bonifay Series, which consists of very deep, well drained soils
formed in sandy and loamy marine sediments (USDA, 2004). These types of soil occur on the summits,
shoulder slopes, and side slopes in uplands. The soil mapping unit ai Site 4 is the Bonifay Loamy Sand
with O to 5 percent slopes and occurring from 0 to 80 inches in undisturbed areas. Slopes are long and
smooth. Typically the surface layer is loamy dark brown sand about three inches thick. The substratum
is yellow fo reddish brown silty clayey sand with varying amounts of each at a maximum thickness of
80 inches (USDA, 2004).

The soil observed while collecting soil samples at Site 4 are comparable In texture and color to the
description of the Bonifay Sand. The ground surface to the 3-foot interval at most of the soil sampling
locations beneath concrete showed signs of disturbance, probably from level and fill operations during

base construction.
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3.5 GROUNDWATER HYDROLOGY

Groundwater in Escambia County occurs in three major aquifers: a shallow surficial aquifer, which is
artesian and non-artesian (the sand and gravel aquifer), and two deep artesian aquifers (the upper and
lower limestones of the Floridan aquifer). Because the shallow surficial aquifer is partly unconfined and
recharged principally by direct infiltration of rain, this aquifer is particularly susceptible to contamination
from surface sources (Musgrove, Barraclough, and Grantham, 1965).

3.51 Regional Hydrology

In the southern half of Escambia County, the sand and gravel aquifer and the upper limestone of the
Floridan aquifer are separated by a thick section of relatively impermeable clay; but in the northern half,
the sand and gravel aquifer and the upper limestone of the Floridan aquifer are in contact with one
another. The upper limestone of the Floridan aquifer is separated from the lower limestone by a thick
clay bed (Musgrove, Barraclough, and Grantham, 1965).

The sand and gravel aquifer is composed of sand with numerous lenses and layers of clay and gravel.
The formation also contains lenses of hardpan where the sand has been cemented by iron oxide
minerals. This aquifer lies at the surface throughout Escambia County. Borings logs from various
locations throughout Saufley Field document that the surficial sands extend from ground surface to a
depth of at least 129 feet mean sea level, below which is a 15-feet thick marine clay, the continuity of
which is uncertain. Underlying the clay is more sand wilh numerous clay lenses (Geraghty and Miller,
1986).

Water levels in the shallow aquifer range from 27 feel (near the southeastern perimeter of the facility) to
approximately 50 feet bls near the western edge of Site 4. The groundwater flow has historically been
toward the Gulf of Mexico and Escambia and Perdido Rivers, however, groundwater flow can vary locally
due to the effect of topography or surface water bodies. Also, the aquifer recharge is predominantly from
local precipitation (Trapp, 1973).

The shallow saturated permeable beds in the sand and gravel aquifer contain groundwater under
non-artesian conditions, while the deeper permeable beds contain groundwater under artesian pressure,
where they are confined by lenses of clay and sandy clay (NEESA, 1983).

Below the sand and gravel aqulifer, the limestone layers comprise the regionally extensive Floridan

aquifer, which in this area is divided into upper and lower units separated by the Bucatunna clay. The
upper Floridan aquifer is an iImportant source of water In areas east of Escambia County; however, in the
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Pensacola area it is highly mineralized and not used as a water supply. The lower Floridan aquifer is also

highly mineralized and is designated for use as an injection zone (Geraghty and Miller, 1986).

3.5.2 Site Specific Hydrology

Hydrogeologic data were collected to evaluate movement of groundwater in the shallow surficial aquifer
at Site 4. Depth to groundwater and groundwater elevation were used to determine the site specific
groundwater flow direction and water table gradient. Groundwater flow velocity at the site was estimated
using the hydraulic conductivity values reported from the field investigation at UST Site 2406, which is
located to the south of the western portion of Site 4 on the south side of Sprague Street (Tetra Tech,
20083).

3.5.21 Static Water Level and Groundwater Elevations

Static water level measurement data and total depths were first recorded from Site 4 monitoring wells on
January 9, 2007, June 11, 2007, June 9, 2010, and April 11, 2011 (Table 3-1). The static water level
measurement data and total depth for OLFS4-MW29D was recorded May 25, 2011. The static water
level measurement data and the elevations from the well top-of-casings were used to determine

groundwater elevations at each well. See Appendix E — Groundwater Level Measurement Sheet.

Monitoring wells installed at Site 4 are grouped by the subsurface interval of the well screen:

e Shallow Wells (S identifier) - Screened up to 75 feet below grade
o Deep Wells (D identifier) - Screened from 75 to 130 feet below grade

On January 9, 2007, the relative groundwater elevations in the shallow monitoring wells ranged from
64.63 feet in monitoring well OLFS4-MW23S on the east side of the site to 34.16 feet in monitoring well
OLFS4-MW27S on the west side of the site. Also, the groundwater elevations for deep monitoring wells
ranged from 39.60 feet in monitoring well OLFS4-MW29D to 32.66 feet in monitoring well OLFS4-
MWO01D2.

On June 11, 2007, static water levels were recorded during the second round of water sampling from a
total of 46 monitoring wells including 10 additional wells not measured during the first event. The shallow
monitoring wells ranged from 63.07 feet in monitoring well OLFS4-MW23S on the east side of the site to
31.68 feet in monitoring well OLFS4-MW37S. Moreover, the groundwater elevations for deep monitoring
wells ranged from 37.72 feet in monitoring well OLFS4-MW26D to 30.97 feet in monitoring well OLFS4-
MWO01D2.
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TABLE 3-1
SUMMARY OF STATIC WATER LEVELS AND GROUNDWATER ELEVATIONS
SITE 4 SITE ASSESSMENT REPORT
SAUFLEY FIELD
PENSACOLA, FLORIDA
: B 12007 60010 AN7IZ011
WELL 1D _DERTH ZONE | ELEVATION | WATER | ELEVAON | WATER | ELEVATION | WATER | ELEVATION | WATER _ ELEVATION
OLFS4-MWO1D2 120.81 Desp B14d4 48.78 32.66 5047 30,97 43,79 37.65 47.81 33.63
LFS4-MWOZD 7949 Deep 81,85 48.01 33,54 40.58 32.27 4221 38.64 46 59 3526
lgLF:.-;-Mwnas 50.07 Shallow 8227 4618 36.0F 46,82 3545 37.58 4469 4181 40.36
[lOLFs4-MwDaD 79.03 8341 29.26 415 5078 3263 43.29 4012 47.71 3570
LFS4-MW05S 6502 Shallow 82.86 4751 35.35 48.45 441 39.67 4z.08 43.93 3893
LFS4-MW08S 55.51 Shallow 82,50 4548 a7.11 3621 6,38 4142 4117 44.54 37.85
IOLFS4-MWO7S 54.82 Shallow 82,97 47 35 35.62 48.25 472 39.15 43.82 4361 39.36
OLFS4-MWOBS 55.71 Shallow 83.35 48.57 34.78 49,66 33.69 36,35 47.00 45.27 38.08
OLFS4-MW02S 51.89 Shallow 83.22 47,90 3532 48 8€ 34.36 40.35 4287 44.34 38.88
DLFSA-MWI0D 84.97 Deep 8330 4528 38,02 46,20 37.10 37,65 45,65 4175 41,55
OLFSA-MW11S 39.82 Shallow 83.50 3273 50.77 3484 48 66 2554 57.9% 2977 5373
OLFS4-MV/725 4513 Shallow B350 35,5 47.87 38.02 45.48 26.85 56,54 30.77 52.73
FS4-MW138 4501 Shallow 8322 34.1F 49.04 36.78 46.44 26.10 57.0 30.11 5311
DLFS&-MW14D 79.85 _Desp 148 471 34.30 48,70 32.79 4115 40.34 4561 3588
OLFSA-MWi5S 56.65 Shallow 3271 48.1 34,61 40 A 3321 40.78 4103 4283 3988
GLES4-MW1ES 54.70 Shallow 324 48,08 3515 494 33.76 39,60 4364 417 415
OLFS&-MW17S 65.26 Shallow 45 458 a7s8 47.15 36.30 33.21 50 24 37.0¢ 4645
FS4-MW1ES 55.00 Shallaw 8284 4242 4042 43.81 39.05 3040 5244 36.04 46.8(
gwsmwms 5570 Shallow 83.03 47.85 35.18 48.28 33.75 4053 42.50 43.69 39.34
OLFS4-MW20S 4468 Shallow B3.31 4002 43.25 42.74 4057 28,58 54.73 32.70 5061
OLF54-MW218 3479 Shallaw B3.41 40.69 4272 4324 4017 2813 5428 3322 50,19
OLFS4-MWZ20 90.39 Deep 90.06 5121 38.85 53.55 36.51
OLFS4-MW235 39.87 Shallow 30.20 2557 64,63 271 63.07 iy RO FOND
OLFS4-MW245 55,55 Shallow Az 48,24 3478 48,7 3269 4215 4027 4505 37,97
OLFS4-MW255 5521 Shallow 82,52 46.78 35.74 476 34.85 38.85 4387 4308 3944
LFS4-MWZ60 a1.a7 — Deep 88 4244 39.54 4426 37.72 35,96 46.02 40.59 4139
éw%_-uwzn 54.85 Shallow 82,33 4817 3416 49.36 32.87 41.37 4096 44 06 735
LFS4-MW2RS 4531 Shallow 81.72 30.46 51.26 3282 48.90 23.09 58.63 27 4E 54.24
[OLFSa-Mw2a5 79.85 Desp 8271 4281 39.60 44,67 37.60 36.41 4580 40.94 41.27
OLFS4-MW305 38.63 Shallow 8251 31.76 _50.75 3414 4837 22.95 59 5 2774 54.77
OLFS4-MW315 38,82 Shallow 8314 30.96 52,18 33,80 49.34 2304 592 2710 56.04
OLFS4-MW325 3548 Shallow 82.55 30.23 52,32 3221 50.34 23.54 59.07 26,74 55.81
OLFS4-MW33S 39.75 Shallow 8271 29.31 53.40 31.84 50.87 12.19 50.52 27.10 55.61
OLFS4-MW3ds 39,60 Shallow 8337 3141 59.86 3414 49.13 4.45 58,8 29.68 53.59
OLFS4-MW355 36.12 Shallow 82,39 29.32 53.07 3093 5145 21.42 60.87 L 5622
OLFSd-MW365 33.02 Shallow 82 52 2085 52.67 32.84 50.08 2352 58.00 27.33 5518
OLFSA-MWI75 8451 Shallow H2 68 50.84 31.68 NOT ACCESSIBLE 45,60 35,90
OLFS4-MW3BS 65.08 Shallow 82.50 48 7 33.80 4091 | 4661 42 83 3857
OLFS4-MW395 54,88 Shallow R2.02 16 46 36.03 WELL ABANDONED WELL ABANDDNED
OLFS4-MW40S 64,86 Shailow AZ.91 48.7 33.73 40.56 4196 43.00 39.91
OLFSA-MW41S &4 95 Shallow 8295 4305 3647 3316 4938 38.99 43 9
ELF"‘ VIVVAZ 4653 Shaflow 84.01 30.02 5250 2265 5987 2988 _ 5413
LFE4MWAZS 5132 Shaliow #7080 3325 A8.27 2365 58.87 273 5479
OLFS3-MW445 54.82 Shallow B1.37 3266 49 86 23.05 5947 259 5538
OLFS4-MWa5e 3511 Shallow B1.42 3387 48.55 2492 §7.60 78,08 53.33
OLFS4-MWabs 32.87 Shallow 30.81 NOT MEASURED 3273 49.79 2327 5925 2639 5697
[Fa05-MWiss 5433 Shailaw 2 55 aae3 768 NOT MEASURED
{2206-DMW25 7973 Desp 28 49.41 313,11 3628 | 37.00
406-MW26 480 Shaliow 33 47.62 4.90 NOT MEASURED
A06-DMW27 5525 Shallaw 9155 | 4439 3813 WELLS IN THE AREA OF 4626 444
J408-DMW28 78 Deep 90.70 4822 34,30 BUILDING 2406 WERE NOT 3812 4909
[E=0eDwza 76.74 Deep 8168 4177 4075 MEASURED 30.73° 4253
406-DMW30 78,85 Deeo 226 42.30 40.22 NOT MEASURED
ADE-MWAG 5193 Shallow 8401 45,75 35.77 NOT MEASURED
A06-MWATS 5644 Shallow 298 4934 3318 NOT MEASURED
ot
op-of-casing elevations in leel sbove mean sea levm
apths in feet below top-of-casing
=Water leval collected 5/25/11
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On June 9, 2010, static water levels were recorded and the relative groundwater elevations in the shallow
monitoring wells ranged from 60.97 feet in monitoring well OLFS4-MW35S on the east side of the site to
41.17 feet in monitoring well OLFS4-MWOEBS on the west side of the site. The groundwater elevations for
deep monitoring wells ranged from 46.02 feet In monitoring well OLFS4-MW26D on the east side of the
site to 37.65 feet in monitoring well OLFS4-MW01D2 on the west side of the site.

On April 11, 2011, static water levels were recorded and the relative groundwater elevations in the
shallow monitoring wells ranged from 56.97 feet in monitoring well OLFS4-MW46S on the east side of the
site to 35.90 feet in monitoring well OLFS4-MW37S. The groundwater elevations for deep monitoring
wells ranged from 41.39 feet in monitoring well OLFS4-MW26D on the east side of the site to 33,63 feet
in monitoring well OLFS4-MW01D2 on the west side of the site,

3522 Groundwater Flow Direction

The groundwater elevations measured in 2007, 2010, and 2011 from the shallow and deep monitoring
wells were plotted on site maps (Figure 3-1 through Figure 3-7) to evaluate the groundwater flow direction
for both aqguifer zones. Groundwater elevation isocontours were drawn from the plotted data.
Groundwater flow direction is predicted to be perpendicular to the elevation isocontours. Interpretation of
data from the site gauging events indicates that groundwater flow in both the shallow screened
groundwater interval (40 to 75 feet bls) as well as the deep screened groundwater interval (75 to 130 feet

bls) is generally toward the northwest.

3.5.2.3 Water Table Gradient

The average horizontal groundwater gradient across Site 4 was calculated from the groundwater
elevations measured in shallow monitoring wells and the estimated groundwater flow direction. The
groundwater flow gradient was determined using the following equation:

h, = h,
d

[ =

where:

| = the hydraulic gradient

hy = the water elevation at point 1, the highest value

hz = the water elevation at point 2, the lowest value

d = the horizontal distance between point 1 and point 2 parallel ta the direction of groundwater

flow
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The highest and lowest groundwater elevation values measured in the water table monitoring wells were
used to determine the difference in groundwater elevation across the site, The horizontal distance
between lhe high and low groundwater elevation points was measured parallel to the estimated

groundwater flow direction.

For example, on January 9, 2007, the highest measured elevation in shallow monitoring well OLFS4-
MW23S was 64.63 feet and the lowest measured elevation at monitoring well OLFS4-MW27S was
34,16 feet, The horizontal distance between these two monitoring wells is approximately 3,713 feet.
These data result in the average hydraulic gradient of 0.0082 feet per foot for shallow wells. Table 3-2
shows groundwater elevations, the horizontal distance between monitoring wells and the hydraulic

gradient for deep and shallow monitoring wells.

TABLE 3-2

AVERAGE HYDRAULIC GRADIENT
SITE 4 SITE ASSESSMENT REPORT
SAUFLEY FIELD
PENSACOLA, FLORIDA

TOTAL
HORIZONTAL | GROUNDWATER DATE DATE DATE DATE

DISTANCE ELEVATION MEASURED | MEASURED | MEASURED | MEASURED
WELL PAIRS (feet) (feet) 1/9/2007 6/11/2007 | 6/10/2010 | 4//11/2011
OLFS4-MW01D2 32.66
OLFS4-MW29D 2073.1 39.60
AVERAGE HYDRAULIC GRADIENT (feet per foot) 0.003 - - -
OLFS4-MW23S 64.63
OLFS4-MW27S 3713 | 34.16
AVERAGE HYDRAULIC GRADIENT (feet per foot) 0.008 - - -
OLFS4-MW01D2 30.97
OLFS4-MW26D 1845 37.72
AVERAGE HYDRAULIC GRADIENT (feet per foot) 0.004 - -
OLFS4-MW23S 63.07
OLFS4-MW37S 3725 31.68
AVERAGE HYDRAULIC GRADIENT (feet per foot) 0.008 - -
OLFS4-MW26D 35.96
OLFS4-MW01D2 1875 43.79 ,
AVERAGE HYDRAULIC GRADIENT (feet per foot) 0.005
OLFS4-MWO06S 41.17
OLFS4-MW35S 1875 60.97
AVERAGE HYDRAULIC GRADIENT (feet per foot) 0.011
OLFS4-MW01D2 ! 33.63 | [
OLFS4-MW26D | 1845 42.39
AVERAGE HYDRAULIC GRADIENT (feet per foot) 0.005
OLFS4-MW46S 35.90
OLFS4-MW37S 1450 56.97
AVERAGE HYDRAULIC GRADIENT (feet per foot) 0.014
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3.5.24 Vertical Gradient

The vertical groundwater gradient was calculated from the groundwater elevations measured in the
shallow and deep monitoring well pairs Installed at the site. The vertical gradient is determined from the
difference in groundwater elevation in the adjacent shallow and deep monitoring wells and the vertical
separalion of the screened intervals of the monitoring wells completed in close proximity to each other.

Four well pairs, each consisting of one deep and one shallow well, were selected for use in vertical
gradient calculations at Site 4. Well pairs used in the study include OLFS4-MWO02S/OLFS4-MW02D,
OLFS4-MWO09S/OLFS4-MW04D, OLFS4-MW282S/0LFS4-MW26D and OLFS4-MW32S/OLFS4-
MW28D.

Vertical gradient calculations (negative values) indicate a downward vertical gradient at all monitoring well
pairs. Results from all four water level measurement events were similar and are presented in Table 3-3.
Also included in the table are the monitaring well screen and depth specifications, depth to groundwater,
and groundwater elevation used in the vertical gradient calculations. Downward gradients are typically
found in aquifer recharge areas. This would be expected at Site 4, which is located on a topographic
high.

3.5.25  Hydraulic Conductivity

Hydraulic conductivity values were not determined as part of the Site 4 SA. Instead values and data
obtained from the site assessment of UST Site 2406 are presented below (Tetra Tech, 2003). UST
Site 2406 is located south of the western portion Site 4. The slug test results are summarized in Table 3-4
and additional information, such as the slug test data records, analytical plots, and figures are included in
Appendix E, The geometric mean of the hydraulic conductivity values for the shallow wells at the site is
approximately 10.08 feet per day or 0.007 feet per minute. The hydraulic conductivity values for the deep
well at the site range from 0.102 to 0.1141 feet per minute.
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VERTICAL GRADIENT DATA

TABLE 3-3

SITE 4 SITE ASSESSMENT REPORT
SAUFLEY FIELD

PENSACOLA, FLORIDA

1
Juiy 2011

1182007 6112007 51012011 A1201
APPROXIMATE
SCREENED | TOPOF
APPROXIMATE TOTAL | INTERVAL | CASING | DEPTHTO |GROUNDWATER| DEPTHTO |GROUNDWATER|| DEPTHTO |GROUNDWATER| DEPTHTO |GROUNDWATER

LL PAIRS WELL DEPTH (feot) | ELEVATION | WATER | ELEVATION | WATER | ELEVATION || WATER | ELEVATION || WATER | ELEVATION
OLFS4-MWO3S 60 50-80 8227 4619 36.08 46 82 35.45 37.58 44 69 41.91 40,36
OLFS4-MWO2D 80 75-80 8185 48.01 33.84 49 58 3237 4221 39,64 46,59 35.26

SCREEN SEPARATION (bottom to bottom) 20 VERTICAL GRADIENT -0,112 -0.154 -0.253 0.255
OLFS4-MW(095 52 37-52 83.22 4790 3532 48.86 3436 40.35 42.87 44 34 38.88
OLFSA-MWO4D 80 75.80 R34l 4926 315 50.78 3263 1329 2012 a7 3,70

SCREEN SEPARATION (bottom to bottom) 28 VERTICAL GRADIENT -0.042 -0.062 -0.098 0114
OLFS4-MW28S 45 30-45 B1.72 30.46 51.26 23.82 4890 23.09 58,63 2748 54.24
OLFS4-MW26D 81 76-81 B1.98 42.44 38,54 44 26 ar.72 35.96 46.02 40.59 41.39

SCREEN SEPARATION (bottom to bottom) 36 VERTICAL GRADIENT 0,326 «0.311 -0.350 -0.357
OLFS4-MW328 40 25-40 Bz2.29 30.23 51.98 3z21 50.00 23.54 59.01 26.74 5581
OLFS4-MW29D 80 75-80 B2.55 42.61 39.94 44 .61 37.94 36.41 45.80 40.94 41.27

SCREEN SEPARATION (bottom to bottom) 40 VERTICAL GRADIENT -0.301 -0.302 -0.330 -0.330

Notes
Elevations are in

feel abave mean sea lavel

Depths in feet below top-of-casing
Negative gradients are downward, positive gradients are upward
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TABLE 3-4
SLUG TEST RESULTS FOR UST SITE 2406
SITE 4 SITE ASSESSMENT REPORT
SAUFLEY FIELD
PENSACOLA, FLORIDA
Screen | Screened Water
Well Calculated Hydraulic
7 Length Interval Column
Designation (feet) (feet) (feet) Conductivities (feet/min)

OLFS-2406-DMW30 5 74.5-79.5 41.92 0.01778 | 0.01635 | 0.01694
OLFS-2406-DMW31 5 74.5-79.5 50,93 0.003234 | 0.003258 | 0.003001
OLFS-2406-DMW32 5 130-135 |  110.8 0.102 0.1141 0.1032

NOTES:

feet/min = feel per minute
Source: Site Assessment Report Addendum for UST Site 2406

3526  Groundwater Flow Velocity

Potential movement of groundwater by natural flow In the saturated zone can be estimated by Darcy's

Law, which may be expressed as:

~ Kxl
U

v

where:

V = average velocity

K = hydraulic conductivity

n = effective porosity

| = average hydraulic gradient

Data from soil borings advanced during the SA Indicate that fine grained sand and silty or clayey sand is
the typical lithology at the site. Review of field data suggests that a representative effective porosity for

this lithology is approximalely 20 percent.
Using an average hydraulic conductivity of 10 feet per day, an average hydraulic gradient of 0.009 feet

per foot, and an effective porosity value of 20 percent, the estimated average groundwater velocity for the
waler table zone at Site 4 was calculated at 0.45 feet per day or about 165 feet per year.
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3527 Potable Water Supply Wells

In 1994, the PWC potable water treatment system at Saufley Field included two active potable
water (PW) wells. On May 9, 1994, a water sample from PW04 effluent indicated benzene concentrations
of 0.032 milligrams per liter (mg/L), exceeding its Florida drinking water standard of 0.001 mg/L. PW04
was taken off-line and was subsequently placed on quarterly sampling for one year for observation and
corrective action to remove the contamination. In April 1996, potable water wells PW03 and PW04 were
abandoned in-place. Currently the only source of potable water for Saufley Field Is a2 well field located at
the Naval Technical Training Center (NTTC) Corry Station, located approximately 5.5 miles south of the
installation.

A potable well survey was conducted using the Florida Department of Health Petroleum Petroleum

Survelllance Program (SUPER Act) database. The survey identified 12 potable wells within a 1 mile
radius (Figure 3-8).
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4.0 RESULTS OF INVESTIGATION

The analytical results for soil and groundwater samples collected for this investigation were compared 1o
cleanup larget levels (CTLs) established for chemical compounds and inorganics by the FDEP.
Analytical summary tables and contaminant concentration maps are presented below. Validation reports
for the laboratory analytical results are Included in Appendix G.

4.1 CONTAMINANT SOURCES

According to historical uses, visual observations and the results from the samples gathered, the release
of contaminants at Site 4 appear to be the result of fuel spills, leaks from solvents or petroleum related
substances, and/or routine maintenance activities.

4.2 BACKGROUND CHEMICAL CONCENTRATIONS

Background concentrations of naturally occurring and non-facility related chemical constituents in
subsurface soil and groundwater were determined by collecting and analyzing 10 subsurface soil samples
and samples from two hydraulically up-gradient monitoring wells, one deep, and one shallow well, located
away from any known contaminant source or impacted area on the facility

The analytical results for background subsurface soil samples (shown in Table 4-1) indicated the target
analytes were detected at concenirations less than their Florida Soil Cleanup Target Levels (SCTLs).

Groundwater samples from the designated shallow and deep background monitoring wells (OLFS4-
MW23S and OLFS4-MW22D), shown in Table 4-2, contained aluminum, iron, and manganese at
concentrations exceeding their Florida CTLs, The groundwater sample from the shallow background well
(OLFS4-MW235-001) contained the highest detected iron concentration of all 46 Site 4 monitoring wells,
and had aluminum and manganese at concentrations exceeding their Florida CTLs. The groundwater
sample from deep background well (OLFS4-MW22D) contained aluminum and iron at concentrations
exceeding their Florida CTLs.

43 GEOPHYSICAL SURVEY

Al Site 4, a geophysical survey was completed to Investigate and locate potential USTs near
Buildings B07 and 810. The survey included the area east of Building 807 and the area both east and
west of Building 810.
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The results of the geophysical survey indicated the presence of low amplitude anomalies detected by a
metal detector and the ground penetrating radar. However, the anomalies were not interpreted to
represent buried USTs. The geophysical survey results concluded that USTs were not buried in the areas
surveyed. The complete geophysical report is presented in Appendix F.

4.4 SOILS AND VADOSE ZONE

To evaluate the nature and extent of contaminants at Site 4, the subsurface soil analytical results were
compared to the Florida risk-based SCTLs established in Chapter 62-777, F.A.C. for direct exposure-
residential, direct exposure-industrial, and leachability to groundwater.

4.4.1 Surface Sail

Surface soil samples were not collected at Site 4 because of the extensive area covered by buildings or
pavemernl. Il has been estimated that, less than 10 percent of the ground surface is exposed in the Site 4
area. The remaining areas are covered by concrete, asphalt and/or buildings. The on-site concrete is up
to 10-inches thick in many areas of the site. This, along with the nature and age of the contamination,
alleviated the need for surface soil sampling during this investigation,

442 Subsurface Soil

Subsurface soil samples were collected at 68 locations throughout Site 4. In the perimeter area of
Buildings 807 and 810, 30 subsurface soil samples plus two duplicate samples were collected from
30 separate soil borings. Twenty-four (24) subsurface soil samples were collected from individual soil
borings from the Buildings 807 and 810 wash rack areas. Additionally, 10 samples were taken from a
background location for comparative analysis. The Site 4 sample locations were determined using
information from the geophysical survey, technical expertise, and visual site assessments. After coring
surface concrete or pavement, the first 4 feet of each soil investigation location were advanced using a
hand auger; a DPT rig completed the borings to the total depth. The samples were collected at depths
ranging from 2 o 45 feet in intervals of 2 lo 4 feet. Some of lthe sample collection depths were
determined based on field FID headspace measurements (which are included In Appendix C). The
subsurface soil samples were analyzed for TCL VOCs, TCL SVOCs, TCL PAHs, TCL PCBs, TRPH,

TAL metals and cyanide.

Subsurface soil sample analytical results are summarized in Tables 4-3 through 4-7. There were no
exceedances detected around Building 807, Figure 4-1 shows the baoring locations. The locations of the
soil boring exceedances detected near Building 810 and the wash rack area are detailed on Figures 4-2
through 4-4. All soil samples were collected following FDEP SOPs. Soil laboratory data is provided in
Appendix H.
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SUMMARY OF BACKGROUND SUBSURFACE SOIL CONTAMINANTS
SITE 4 SITE ASSESSMENT REPORT

TABLE 4-1

SAUFLEY FIELD
PENSACOLA, FLORIDA

Rev. 1
July 2011

Sample No. FDEP OLFS4-DPB01-S10 | OLFS4-DPB02-S10 | OLFS4-DPB03-S10 | OLFS4-DPB04-510 bLFS4-DPBO4-S1 0-00 OLFS4-DPB05-S10 | OLFS4-DPB06-S10 | OLFS4-DPB07-S10 | OLFS4-DPB08-S10 | OLFS4-DPB09-S10 | OLFS4-DPB10-S10
Sample Location Soil Cleanup DPB-01 DPB-02 DPB-03 DPB-04 DPB-04 DPB-05 DPB-06 DPB-07 DPB-08 DPB-09 DPB-10
Sample Depth (ft bls) Target Levels 5-10 5-10 5-10 5-10 5-10 5-10 5-10 5-10 5-10 5-10 5-10
|Collect Date 9/12/2006 9/12/2006 9/12/2006 9/12/2006 9/12/2006 9/12/2006 9/12/2006 9/12/2006 9/12/2006 9/12/2006 9/12/2008
DE'/DE*/ LE’ (mg/kg) (duplicate)
|inorganics (mg/kg) | - SN [T e b : pr—— —
Aluminum 80000/ 5270 3890 2760 2560 2440 3800 4060 2620 6730 10400 5200
Arsenic 2anar- 0.81 0.52 0.46 0.38 0.34 0.55 0,63 | D3z ¥ 1 1d 1.2 0.86
Barium 1 120/130000/1600 6.5 = 5.3 36 3.8 34 54 7 4.9 7.6 10.7 8.1
|Calcium NC ) 548U 750 521U 4} 503U 51U 534U 526U 5130 90 Y 149 86.3
Cobalt |~ 1700/42000/** | 032 033 0951 0.26 U o5l 0.29 036 0.26 U 0.31 0.39 061 |
Chromium (total) 210/470/38 6.3 3.2 2.1 19 (¥ ) 27 B 29 2.3 6 8.2 39
150/89000/* 2.5 1.7 1.2 0.87 0.87 1.5 15 095 2.1 3.8 — 4
53000/*/*** 3670 2280 1660 1460 1400 2080 2320 1430 | 3680 4930 3100
NC 995 79.3J | 521U 50.3 U 51U 73.9J 96.9 J 63.1J 1084 1614 154
| NG 1 135 s 66.2 B4 58.1 93.9 126 80.6 140 206 148
| 3500/43000/* 122 13.7 138 15.7 87 | T 20.7 12.1 33.1 16.7 29
N 340/35000/130 22 1.2 0.78 0.84 0.69 1.2 16 1 1.6 24 s B 3
Selenium 440/11000/5.2 027U ] 027U 0.26 U 0.25U 026 U 027U 0.26 U 0.26 U 0.27U 026 U 025U
Sodium NC 54810 - - S3TW - 521U 503U 51U 534U 526U 2 513U 549U 529U 50U
|Lead e 3 ~ 400/1400/*** 1.9 15 - 1.2 1.2 1.2 M I 1.5 1.8 13 24 35 2.1
Vanadium 3 67/10000/980 7.2 5.2 3.8 35 34 I 4.9 | 54 35 9.2 1238 73
Zinc 26000/630000/*** 8.2 37 27 32 3 34 4 2.4 45 6.8 &7
[Mercury 317121 0130 0.13U 0.14 U 0.13U 012U 013U 0.13U 0.14 U 015U 0.013 013U
Totes:
! Direct Exposture Residential Limit from Chapter 62-777, FAC
? Direct Exposure Industrial Limit from Chapter 62-777, FAC
® Leachability Limit based on Groundwater from Chapter 62-777, FAC
Bold indicates an exceedance of regulatory limits.
* = Contaminant is not a health concern for this exposure scenaro
*** = Leachabllity values may be derived using SPLP test to calculate site-specific SCTLs
ft bls = feet below land surface
ma/kg = milligrams per kilogram
FAC = Flonda Administrative Code
FDEP = Florida Department of Environmental Protection
J = Indicates analyte detected at an estimated concentration
NC = No Criteria have been established for this parameter
SPLP = Synthetic precipitation leaching procedure
Background concentration derived by multiplying the mean of all background sample concentrations by 2.
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TABLE 4-2
SUMMARY OF BACKGROUND GROUNDWATER CONTAMINANTS
SITE 4 SITE ASSESSMENT REPORT
OUTLYING LANDING FIELD SAUFLEY
PENSACOLA, FLORIDA
Sample No. OLF 54-MW22D-001 OLFS4-MW235-001 |
E;»pla Location MW-22-D MW-23-3
:ollect Date 12/19/2006 12/19/2006
(BACKGROUND) (BACKGROUND)
olatile Organic Compounds (ug/L
Acetone e = 11U 1| [ 84U
Benzene g d 011U ) (i 0214
Bromoform D 024U - B ¢ ;T 3 - A
([Bromodichloromethane 024U 024U k
[[2-Butanone = ol il 12U i il 12U
[[Carbon Disulfide . D3y 013U
Chloroform 03U ]
Chloromethane 04U 04U L
Cyclohexane T o lpasl — 018U —
Dibromochloromethane ~ Db.osU B ~ bosu o 2
1,1 Dichloroethane 015U ~ D15U
is 1,2 Dichloroethene 044 U 0.44 U
rans 1,2 Dichloroethene 04U ). ~b4u |
Ethylbenzene 0.14 U e LAY
Isopropylbenzene ez2sy 0 - 0 0 0334 = 00000
Methyl cyclohexane ___ Gay - o e = R
Trichlorofluoromethane S 0.15U 015U B
Tetrachloroethene 014U 014U —
Toluene A= 018U 0.18 U =
\Vinyl Chioride ST 1 — - 0.19U By
Total Xylenes " =any 021U — 021U
Organic Compounds L e — Y| (= .
lAcenaphthene 001U Y S c 4
Acenaphthylene == googBU ] ~_0b.o0gU ]
[[Eenzo (a) Anthracene RS /1) O A S ¢ . | ) 1 ——
[IBenzo (b) Fluoranthene i T | | RS 0017y
(IBenzo (k) Fluoranthene gomMy - ¢ - ooy -
([Benzo (a) Pyrene r _ 0.00%9U I L
[IBis(2-ethylhexyl)phthalate — iy, (1" e e————] R T —
I[1.1 Bipheny - AT R =
I[Butylbenzylphthalate P T 5 N T [ e =
llcaprolactam gy~ —— " F - — A7) =]
l[Chrysene 00094U ~ 0.0096 U
{lDi-n-butylphthalate 3y ! Cogelenaile Y
Fluoranthene 0.012U 0.012U il el
Fluorene 0.013U | 0.15 e
-Methlynaphthalene ~_ooti7U | o017U - <]
1-Methlynaphthalene i 0.01U 0.035J = =
Naphthalene 002U go2zl. 0
Phenanthrene 0.014 U ~0.015U e )
Pyrene 0.011 U 0.011 U
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TABLE 4-2
SUMMARY OF BACKGROUND GROUNDWATER CONTAMINANTS
SITE 4 SITE ASSESSMENT REPORT
QOUTLYING LANDING FIELD SAUFLEY
PENSACOLA, FLORIDA
Sample No. OLF S4-MW22D-001 OLFS4MW235-001 |
mple Location MW-22-D MW-23-S
ollect Date 12/19/2006 12/19/2006
{BACKGROUND) (BACKGROUND)
ydrocarbons (pa/L) -~ S . |
180U 550
= 342 N . 3
SRS - ;.- e — ey Y~ ——
|SE—— 23.2 — 316 .
I 1000 u i AT, 181000 —_
B 58U 5 —— =, - -
N e 8t 4 - . 103 —
= _5U Y _SU ; -3
T He—— 34500
~1000U o 35600
e 10000 17100 ———
. 128 ) 2790 =
50 e
1U L - 1U ——
3380 e 30
—_ 8& 123 ——
(—— | 91 .
=% 075U — 075U
% e 5U =
— mgg 107
0.08U J 008U . J

Noles:

Bold indicates an exceedance of regulatory limits

U = Analyte not detected above laboratory Method Detection Limit (MDL)
J = Compound was detected at an estimated concentration

pg/L = micrograms per liter
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TABLE 4-3
SUMMARY OF SUBSURFACE SOIL CONTAMINANTS (DP-1 - DP-30)
PERIMETERS BUILDINGS 807 AND 810
SITE 4 SITE ASSESSMENT REPORT
OUTLYING LANDING FIELD SAUFLEY
PENSACOLA, FLORIDA

Sample No. HER OLFS4-DP01-520 | OLFSA4-DP02-520 LFS4- 0 | OLFS4-DP04-520 | OLFS4-DP05-820 | OLFS4-DP06-S20 | OLFS4-DP07-S20 | OLFS4-DP08-520 | O D 20 | OLFS4-DP10-520 | OLFS4-DP11-5120
Sample Location o Claari DP-01 DP-02 DP-D3 DP-04 DP-05 DP-06 DP-07 DP-08 DP-08 DP-10 DP-11
Sample Depth (ft bls) Target L w;; 18-20 18-20 1820 18-20 18-20 18-20 18-20 18-20 18-20 18-20 18-20
Collect Date : 9/6/2006 9/6/2006 9/6/2006 9/6/2006 9/6/2006 9/6/2006 9/7/2006 9/7/2006 917/2006 9/7/2006 8/7/2006

DET/DE’ I LE
TRPH (malkg) 460/2700/340 1u LT ) S 7 | DU S T | i % jpp— | TSN |V ) ] ] |- — R U 10U
[morganicsmatka) | | ey || i el e | TS, 1) | ST S| [
Arsenic 290 I WA N [ NA | NA | NA Ii ] ;S| |V E— . © S 2 NA
Cadmium 82170075 |  NA —— NA iy o—rha NA N 1 NA NA 0054U |  0056U 0.053 U NA
Chromium (total) | 210/470/38 - NA _NA- T 'NA NA__ ] NA @ ] 2NA 0] 2 NA Ll . 134 21.6 122 NA 1
[ead 40071400/ NA NA NA NA NA NA NA 3 38 26 NA
|Sample No. FDEP OLFS4-DP12-520 | OLFS4-DP13-S20 | OLFS4-DP14.520 | OLFS4-DP15520 | OLFS4-DP16-86 | OLFSA-DP17-810 | OLFS4.DP1B-S6 | OLFS4-DP18-512 | OLFS4-DP20-S10 | OLFSA-DP21-510 | OLFS4-DP22-518
Sample Location S0l Clsand DP-12 DP-13 DP-14 DP-15 DP-16 DP-17 DP-18 DP-19 DP-20 DP-21 DP-22
Sarmple Depth (ft bls) TeicetLe P 18-20 18-20 18-20 18-20 4-6 8-10 48 10-12 810 8-10 16-18
Collect Date g 9/7/2006 9/7/2006 9/8/2006 9/8/2006 9/6/2006 9/6/2006 9/6/2006 9/6/2006 9/7/2006 9/7/2006 9/7/2006

DE /DE’/LE"
TRPH (mg/kg) 460/2700/340 | 110U R EY e (. 1 S B 1 T M 12l D T - | Sk e |11 mE [ Aod i0U 0y
Inorganics (mg/kg) R e i § - = I B | s S g —
Arsenic 211421 37 NA_ | 2a A 1 NA T . NA NA NA 1.2
Cadmium 82/1700/7.5 : 0.05 U NA 0.047 U NA NA NA — NE NA NA I NA 00530
Chromium (total) 210/470/38 253 NA L 127 ~ NA NA NA NA NA NA NA = 7
|tead 400/1400/* 43 NA 32 NA NA NA NA NA NA NA 1.4
Sampie No, e OLF: 358 | OLFSA-DP24-58 | OLFS4.DP25-810 | OLFS4-DP26-56 | OLFS4-DP27-54 | OLFS4-DPZ7-S4-D | OLFS4-DPZ8-S8 | OLFS4-DP29-54 | OLFS4-DP23-S4-D | OLFS4-DP30-SB |
Sample Location ok D DP-23 DP-24 DP-25 DP-26 DP-27 Dp-27 DP-28 DP-28 DP-29 DP-30
Sample Depth (ft bis) Tarcwt L p 68 6-8 8-10 4-6 2-4 24 24 24 24 6-8
Collect Date Lo 9/7/2006 /712006 9/8/2006 9/8/2006 9/9/2006 B/9/2006 9/8/2006 9/8/2006 9/9/2006 9/8/2006

DE'/DE*/LE" (duplicate sample) (duplicate sample)
TRPH (maglkq) | ae0/Z700@a40 | WU | 1ou R I [T A I Y muy | wum 11 10U, J
norganics(mig | | P et e Sl B (St adieltd [ M, =
Arsenic 212 NA |- P NA NA I [T, - S S 7 NA | 18 15 T a1}
Cadmium ~ 82/1700/7 5 NA 0054U | NA | NA 0.054 U 0049U NA 0.051U ~ 00530 0.051 U
Chromium (fotal) 210/470/38 3 _NA 56 NA ) NA & 3r 36 NA - 66 4.8 _
Lead 400/1400/** ~ NA 2.6 NA NA 52 47 NA 3 29 26

es

! Direct Exposure Residential Limit from Chapter 62-777, FAC
* Direct Exposure Industrial Limit from Chapter 62-777, FAC
* Leachability Limit based on Groundwater from Chapter 62-777, FAC
TRPH = Tolal Recoverable Petroleum Hydrocarbons
Bold indicates an exceedance of regulatory limits
“** = Leachability values may be derived using SPLP 1est to calculate site-specific SCTLs
ft bls = feet below land surface
ma/kg = milligrams per kilogram
FAC = Florida Administrative Code
FDEF = Florida Department of Environmental Protection
J = Indicates Analyted detected at an estimated concentration
NA = Sample not analyzed for this parameter
SPLP = Synthetic precipitation leaching procedure
U = Analyte not detected above laboralory Method Detection Limit (MDL)
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SUMMARY OF SUBSURFACE SOIL CONTAMINANTS (DPW-01 to DPW-12)
BUILDINGS 807 AND 810 WASH RACK AREAS
SITE 4 SITE ASSESSMENT REPORT
SAUFLEY FIELD
PENSACOLA, FLORIDA

Rev. 1
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Sample No. FDEP OLFS4-DPW01-S45 | OLFS4-DPW02-S10 | OLFS4-DPW03-S10 | OLFS4-DPW04-S10 | OL DPW05-S10 | OLFS4-DPW06-S10 | OLF S4-DPWO07-S45 | OLFS4-DPWO08-S10 | OLF S4-DPW09-S10 | OLF S4-DPW10-545 | OLFS4-DPW11-545| OLFS4- 2-S45
Sample Location Soil Cleanup DPW-01 DPW-02 DPW-03 DPW-04 DPW-05 DPW-06 DPW-07 DPW-08 DPW-09 DPW-10 DPW-11 DPW-12
Sample Depth (ft bls) Target Levéis 43-45 8-10 8-10 8-10 8-10 8-10 43-45 8-10 8-10 43-45 43-45 43-45
Collect Date 9/8/2006 9/12/2006 9/12/2006 9/12/2006 9/12/2006 9/12/2006 9/11/2006 9/12/2006 9/12/2006 9/11/2006 9/11/2006 9/11/2006
DE'/DE'/LE"
Acetone 11000/68000/25 | 0.0024 J | 0.002 U ~0.002U N —0.0018 U 0.0023U | 0.0021 U ~0.0022U,J b 0.002U 0.002 U 0.0023 U, J 0.0043 J 0.0022 U, J
Methylene Chloride 17/26/.02 | 0.00062 U 0.00061 U 000064U | 0.00057 U 0.00072 U 0.00065 U 0.00069 U 000062U 0.0006 U 0.00071U 000064 U _ '0.00068 U
Semivolatile Organic C und /k - | o | ) 1 o - .
2-Methylnaphthalene | 210/2100/8.5 - 0.022U 0.045U 0.041U | 0.041U 0.049 U 0.041U | 0.047 U ~ 0.041U 0.042U ~0.045U |  0.043U ~0.044U ]
Fluorene 2600/33000/160 0.022U 0.045U ! 0.041U 0.041U 0.049 U 0.041U 0.047 U 0.041 U ~ 0.042U 0.045 U 0.043U - 0.044 U =
INaphthalene — 55/300/1.2 | 0022 U | 00450 0.041U | 0041U | 0.049U 0.041U | 0.047U 0.041U 0.042 U 0.045U 0.043U 0.044 U |
TRPH (mg/kg) 460/2700/340 12J 1Mu 11U 10U 12U, J 10U, J 12U,J 11U,J 11U, J 12U,J 1U,J 12U,J
|PCBs (mg/kg)
Aroclor 1260 B 0.5/2.6/17 0.0045U,J 0.0046U | 0.0044 U 0.0043U 0.0051 U 0.0044 U 0.0049 U, J 0.0043 U 00044U | 00048U,J | 0.0043 U, J 0.0048 U, J
| 80000/ 3800 | 18800 | 9160 | 11800 | 12700 5740 1640 16300 11500 1440 1380 1270 )
i 21112 | 0.93 29 14 I 1.9 2 0.9 i 29 25 157 - 18 0.66 08
120/130000/1600 6.9 7.8 46 6.5 B 4.9 49 B 2 74 5.9 1.5 12 1.3
Calcium | NC | 101 611 226 190 291 126 61.1U 136 115 i 58U 56.4 U 587 |
Cobalt === 1700/42000/*** 028U | 0.28 0.29 0.35 031U 0.3 031U 032 0.28 029U 028U = 0.27U
Chromium (total) 210/470/38 — 47 3 = 76 83 8.9 43 47 1.5 8.8 37 25 24
Copper 150/89000/* 1.7 5.5 29 3.6 3.8 22 ] 5 39 1 071 093
Iron = 53000/ 1 2960 10300 5270 B 6700 7070 3450 3090 9120 6590 2410 857 942
Potassium = ~ NC [ 215 123 720 | 1014 76.9J ] 815J 61.1U 109 J 951 58 U 56.4 U 531U
Magnesium - NC 131 | 157 _ 925 123 108 97 61.1U 141 120 58 U 564U 531U
Manganese 3500/43000/*** 6 226 16.7 ) 18 19.4 16.3 13 189 15 1.3 e 12— ]
Sodium NC 55.8 U 542U | 54U 51.9U 61.1U 524U I | 52.8 U 533U 58 U 56.4 U = 1090
iNickel '340/35000/130 14 23 1.4 1.8 1.5 13 031U 2.1 1.5 029U 0.28 U 027U
Lead 400/1400/** 27 N 35 2 26 W 25 16 23 32 24 | 1.9 = 15
Vanadium 67/10000/980 | 6.7 | 24.9 12.4 15.8 16.7 - 8 109 217 15.9 9.1 4.6 5.3 B
Zinc | 26000/630000/** 7.6 0 6.7 44 51 1 49 38 061U | 6.5 4.9 0.87 0.79 - 054
[Mercury — 3117721 0.15U 0.15U 014U 013U 016U 0.14U 018U 0.12U 0.14 U 0.15U 013U 012U
' Direct Exposure Residential Limit from Chapter 62-777, FAC Notes: Bold indicates an exceedance of regulatory limits. J = Indicates analyte detected at an estimated concentration
2 Direct Exposure Industrial Limit from Chapter 62-777, FAC * = Contaminant is not a health concern for this exposure scenario NC = No criteria have been established for this parameter
4 Leachability limit based on Groundwater from Chapter 62-777, FAC. ***=| eachability values may be derived using SPLP to calulate site-specific SCTLS U = Analyte not detected above laboratory Method Detection Limit (MDL)
TRPH = Total Recoverable Petroleum Hydrocarbons SPLP=synthetic precipitation leachate procedure SCTL = Soil Cleanup Target Level
PCBs = Polychlorinated Biphenyls ft bls = feet below land surface
mg/kg = milligrams per kilogram
FAC = Florida Administrative Code
FDEP = Florida Department of Environmental Protection
CTO 0029
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TABLE 4-5
SUMMARY OF SUBSURFACE SOIL CONTAMINANTS (DPW-13 to DPW-24)
BUILDINGS 807 AND 810 WASH RACK AREAS
SITE 4 SITE ASSESSMENT REPORT
SAUFLEY FIELD
PENSACOLA, FLORIDA
Sample No. FDEP OLFS4-DPW13-S4 | OLFS4-DPW14-56 | OLFS4-DPW15-84 | OLFS4-DPW16-S4 | OLFS4-DPW17-512 | OLFS4-DPW18-S12 | OLFS4-DPW19-512 | OLFS4-DPW20-512 | OLFS4-DPW21-S12 | OLFS4-DPW22-S26 | OLFS4-DPW23-526 | OLFS4-DPW24-526
Sample Location Soil Cleanup DPW-13 DPW-14 DPW-15 DPW-16 DPW-17 DPW-18 DPW-19 DPW-20 DPW-21 DPW-22 DPW-23 DPW-24
Samiple Depth (ft bls) Target Lavels 24 24 24 24 10-12 10-12 10-12 10-12 10-12 24-26 24-26 24-26
lect Date 9/11/2006 9/11/2006 9/11/2006 9/11/2006 9/11/2008 9/12/2006 9/12/2006 9/12/2006 9/12/2006 9/11/20086 9/12/2006 9/12/2006
DE /DE' /LE"
11000/68000/25 00019U.J | 002U | 0088UJ | 00U | 0002UJ | "0002U | 00080 | 0002U | 00021U | 00022U.J | 00021U _00020
17/26/02 |  0.0006 U |  onoooezu 003U | 02700 | 000061 U ~ 000062U | 0.00059 U _ 0.00061U 0.00064U |  0.00067 U 000064 U 0.00061U
i anic C ounds (m i~ ] | p— e > e oy o Y = — i el e g B — T a—1
2-Methylnaphthalene 210/2100/85 | 00430 | 0.042U 14 0042 |  oo041u | 0.043 U ~ D.042U 0.043U | 0.046 U 0.042U | oo40U | 0.041U
Fluorene | 2600/33000/160 |  0.043U 002U | 0.078 J 0.042U 0.041U 0.043 U ' 0.042 U 0.043 U 0.046U | 0.042U 0.040U 0.041U i
~ 55/30011.2 | 0.043 U | 0042U 0.350 J 0.042U |  o0op41u 0.043 U - D.042U | 0.043U D046 U 0.042U | 0.040U 0041U
4602700340 | muo. [ fou [ 510 36 __10U | "o 1u T 2 DT 10U,J [ fou 1u
0512617 _00044u | 00044U _0.0066 J 000450 | 0.0042U 00044U | 000440 00044U | 00046U | 00042U.0 |  0.0044U | 000440 |
norganics .~ LY pe— - : y oy - — - —_
Aluminum < 2| 800007+ | 6400 9910 7920 | 8120 12800 21500 20600 17600 20500 1700 S0 7210
Arsenic ; AT 0.83 14 14 1 A | —— 33 33 2.9 £ 0.62 0.7 3=
Barium | 120/130000/1600 | 9 13.6 | 185 | 154 8.7 8.1 T 9.7 I 9.5 0.55 1.2 j 22
Calcium ~ NC 482 1| 410 | —— 754 116 5150 | 104 TR 79 49.2U mathis 1. 511U E
Cobalt 1700/42000/"** 0.58 083 | 0.77 077 | 028U 0.27 - 026U il 0.41 0.33 0.25U 0.28 U T .
Chromium (total) | 210/470/38 4.1 6.2 ~s 52 - 5.4 = 9.3 HERF = | 15.4 | 2B 14.4 A= AT 36 i 6.1 = 5
150/89000/*** 22 —_3h 34 31 — a3 69 6.3 6.1 —— 1 P~ 0.7 1.2 i 2.3
53000/ | 2660 5140 4580 | 4020 7100 E 11600 11000 9500 11000 1400 1850 __f__ 3600
NC 60.4 | ) S S O 107 132 1734 1354 | 1574 171J | 4820 | = SeU 511U
~__NC 110 177 144 150 | 149 185 170 i 181 203 4920 56 U F 5110
e 3500/43000/* | 188 = 322020 277 152 i 15.7 194 | 194 248 228 26 341 T
1. T | 545U | Hal 498U 552 U 529U, 5150 527U 55.1 U | 582U 492U | 88U 51.1
340/35000/130 16 — 2N |3 22 B 2 21 29 25 28 I 31 037 0.48 T
| 400/1400/*** [ 25 3.3 4.1 32 I= 32 a6 | 43 45 | 48 0.6 0.998 17
| 67/10000/980 | 7.9 1286 _ufle T 102 175 L) 273 234 27 24 1 47 —
26000/630000/* | 42 [ B = 3 52 6.1 17 ] 71 74 » 89 18 14 i 26
3117121 014U 015U 0.019 014U 0.14 U 0.12U 0.14 U 014U | 0.16 U 014U 0.13U 013U

' Direct Exposure Residential Limit from Chapter 62-777, FAC

? Direct Exposure Industrial Limit from Chapter 62-777, FAC

* Leachability limit based on Groundwater from Chapter 62-777, FAC
TRPH = Total Recoverable Petroleum Hydrocarbons

PCBs = Polychlorinated Biphenyls

TINUS/TAL-11-053/0388-5.2

Notes' Bold indicates an exceedance of regulatory limits.
*= Contaminant is not a health concern for this exposure scenario

***=|_eachability values may be derived using SPLP to calulate site-specific SCTLS
SPLP=synthetic precipitation leachate procedure

ft bls = feet below land surface
mg/kg = milligrams per kilogram
FAC = Florida Administrative Code

FDEP = Florida Department of Environmental Protection

4-8

J = Indicates Analyte detected at an estimated concentration

NC = No criteria have been established for this parameter

U = Analyte not detected above laboratory Method Detection Limit (MDL)
SCTL = Soil Cleanup Target Level
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SUMMARY OF SUBSURFACE SOIL CONTAMINANTS (SB01 - SB08)

TABLE 4-6

SOIL BORINGS THROUGHOUT THE SITE
SITE 4 SITE ASSESSMENT REPORT

SAUFLEY FIELD
PENSACOLA, FLORIDA
Sample No. FDEP OLFS4-SB02-510 | OLF $4-SB02-526 | OLFS4-SB03-510 | OLFS4-SB03-526 | OLFS4-SB04-510 | OLFS4-SB04-545 | OLF 54-SB05-S10 | OLFS4-SB05-545 | OLFS4-5B06-516 [OLFS4-SB07-517 OLF S4-SB08-512
Sample Location Soil Cleanup SBO1 SB02 SB03 SB03 SB04 SB04 SB05 SB05 SB06 5807 SB08
Sample Depth (ft bls) Target Levels 9-10 25-26 9-10 25-26 8-10 44-45 9-10 44-45 15-16 11-12 11-12
Collect Date 12/15/2006 12/15/2006 12/15/2006 12/15/2006 12/15/2006 12/15/2006 12/15/2006 12/15/2006 12/15/20086 12/15/2006 12/15/2006
DE'/DE*/LE’

Metals_(mg/kq)
Aluminum B00OOD/*/*** 8150 776 19500 7170 3610 827 3020 883 20800 4630 11800
Arsenic 2112 | 14 0.20J 33 14 0.60 24 0.55 23— i 31 0.84 0.97
Barium 120/130000/1600 52 s —— Y 23 36 1.2 29 12, 4.1 46 49
Calcium NC 63.1J 554U | 551U 536U 521U 558U 76.3 541U 845 50.6 U 145
Cobait 1700/42000/**" 027U 0.28U 028U 0.27U 026U 0.28U 034 | 027U | 027U 025U - 027U
Chromiurn (total) 210/470/38 65J 50 1884 ___93J 274 384 204 ] 354 | 161J 329 | 754
Copper p 150/89000/*** 221 0.35J 424 184 1.2J 134 0.91J 0.93J 41l 124 234
Iron 53000/*/*** _']'____5490 382 14100 7030 2660 i 2970 2030 2440 | 11800 3120 £120
Potassium ~__NC 54.3U 554U 551U 536U 521U 558U 56.0U i1 541U 541U 506U 564
Magnesium ) ~NC 61.7J 55.4 U 551U 536 U 521U 55.8 U 56.0 U 54.1U 54.1U 5184 531U
Manganese 3500/43000/™" 199 22 16.5 3.2 6.3 085 125 0.93 127 &7 218 |
Selenium — 440/11000/5.2 0.27U,J 0.28U 0.28U,J 0.27U,J 0,26 U 0.35 028U 0.28 027U, J 025U 027U,J
Nickel 340/35000/130 1 0.28U 1.2 0.75 0.71 028U 0.71 027U 1.2 0.88 1.1
Lead = 400/1400/** 19 0.89 37 1.8 13 1.9 1.2 1.7 3.3 14 224
Vanadium 67/10000/980 1254 1.2 35.8J 182 564 12.0J 43J 103J | 2854 6.6J 14.2J
| Zinc_ 26000/630000/*** 2.8 055U 33 1.3 1.9 0.56 U 1.7 0.54 U 28 2.0 25
Notes:
" Direct Exposure Residential Limit from Chapter 62-777, FAC
? Direct Exposure Industrial Limit from Chapter 62-777, FAC
* Leachability Limit based on Groundwater from Chapter 62-777, FAC

Bold indicates an exceedance of regulatory limits

* = Contaminant is not a health concern for this exposure scenano

*** = Leachability values may be derived using SPLP test to calculate site-specific SCTLs

ft bls = feet below land surface

mg/kg = milligrams per kilogram

FAC = Florida Administrative Code

FDEP = Florida Department of Environmental Protection

J = Indicates analyte detected at an estimated concentration

NC = No criteria have been established for this parameter

U = Analyte not detected above laboratory Method Detection Limit (MDL)

SCTL = Soil Cleanup Target Level

SPLP = Synthetic precipitation leaching procedure

4.9
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TABLE 4-7
SUMMARY OF SUBSURFACE SOIL CONTAMINANTS (MW-24S - MW-368S)
MONITOR WELL SOIL SAMPLES
SITE 4 SITE ASSESSMENT REPORT
SAUFLEY FIELD
PENSACOLA, FLORIDA
Sample No. FDEP OLFS4-MW24-S20 [ OLFS4-MW25-S10 | OLFS4-MW25-540 | OLFS4-MW26-S25 | OLFS4-MW27-510 | OLFS4-MW27-545 | OLFS4-MW33-55 | OLF S4-MW33-526 | OLFS4-MW35-529 | OLFS4-MW36-525
Sample Location Soil Cleanup MwW24S MW25S MW25S MW26S MwW27s MW27S MW33S MW33S MWa358 MW36S
Sample Depth (ft bls) Target Levels 19-20 9-10 39-40 24-25 9-10 44-45 4-5 25-26 28-29 24-25
Collect Date 12/5/2006 12/7/2008 12/7/2006 12/7/12006 12/6/2006 12/6/2006 12/14/2006 12/14/2006 12/14/2006 12/14/2006
DE'/DE*/LE®
Semivolatile Organic Compounds (ma/kg) _ i &
1,1-Biphenyl 3000/34000/0.2 ~ NA ~ NA 011U 01U i NA NA 0.34J | 01U 0.1U 01U |
Dibenzofuran _ 320/8300/15 |  NA | NA 0.11U 01U | NA |  NA _0490J 01U 01U 01U
|Fluorene | 2600/33000/160 | = NA | NA 0.044 U 0.041U NA NA 01704 - bo41U 0042U |  0.042U
2-Methylnaphthalene 210/2100/8.5 NA NA | 0D044uU ~ 0.041U NA NA | 15 | 0.041 U 0.042U | 0042U
Naphthalene  55/300/1.2 NA NA 0.044 U 0.041U —; NA 0225 0041U | 0042U _0042U
Phenanthrene | 2200/36000/250 |  NA ) NA ~ 0.044U 0.041U NA 3 NA ~ 1 005 0041U | 0042V 0.042 U
TRPH(mgka) |  460/2700/340 ‘NA NA 76U 71U ~ NA ~ NA 730 7U 72U 1 7u
Metals(makg) | |~ IS e = =) | S T =
Aluminum 80000/*/*** _ 11700 | 20100 | 949 7010 3160 875 5700 | 3000 7200 8820
Arsenic PR D B T 29 0.31 1.2 ) 0.56 21 42" 1| 0.62 13 18
Barium -  120/130000/1600 | 28 By -~ e . 089 30 A9 _ Ao 0.42 54 i
Calcium - e | 764 1 4 75.8 529U 526U 565U 517 501U | 529U | 113J
Cobalt 1700/42000/** 0270 0.27 U 0.28 U 0.26 U 026U 0.28U e 11},2 0.25U 0.42J 0.26 U
Chromium (total)  210/470/38 140 = 134 15 a7 | 2.2 5.1 36 | 3.0 79 6.3
Copper 150/89000/*** 27 43 . 039J 15 084y |  090J 22 1 0.68J N 25 2.2
lron | 530007+ ;T T R (T ] 3730 2260 - ORED. . ] 10200 1950 — 5110 5350
Potassium ~ -] ~ NC 541U | 63.2J 56.3U 529U —ih2glt 565U | 562U 50.1U i S 529U 1 513U
Magnesium NG 541U 70.3J 5630 529U 526U 56.5U 59.7 J 50.1U 529U 51.3U
Manganese | 3500/43000/** |  BA1 144 B — 43 | 57 i | 588 22 1 6.2
Nickel | 340/35000130 | o078 | 15 | 028U 0.51 079 | 0.28 U 0.88 025U 1.2J 0.65
Lead ~ 400/1400/*** 22J 32 i 068 | 1.1 1.1 14 41 0.62 24 14
Vanadium _67/10000/980 | 222 210 40 84 | 4.4 118 78 | 44 9.9 124
Zinc | 26000/630000/** | 16 T =a | 0.56 U g 17 0.57 U 50 098 | 25 18
|Mercury 3/17/2.1 i 014U 0.13U 013U 013U 0.12U 0.15U 0.019 013U 013U 012U
" Direct Exposure Residential Limit from Chapter 62-777, FAC Notes: Bold indicates an exceedance of FDEP limits
“ Direct Exposure Industrial Limit from Chapter 62-777, FAC * = Contaminant is not a health concern for this exposure scenario
# Leachability Limit based on Groundwater from Chapter 62-777, FAC. *** = Leachability values may be derived using SPLP test to calculate site-specific SCTLs
TRPH = Total Recoverable Petroleum Hydrocarbons mg/kg = milligrams per kilogram
FAC = Florida Administrative Code
FDEP = Florida Department of Environmental Protection
J = Indicates analyte detected at an estimated concentration
NC = No criteria have been established for this parameter
NA = Sample not analyzed for this parameter
U = Analyte not detected above laboralory Method Detection Limit (MDL)
SCTL = Soil Cleanup Target Level
SPLP = Synthetic precipitation leaching procedure
CTO 0029
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4421 Volatile Organics

Only two VOCs were detected in source area samples collected at Site 4. Acetone was detected in two
subsurface soil samples from Buildings 807 and 810 wash rack areas at concentrations less than its
Florida SCTLs. Methyl chloride was detected in a single sample (OLFS4-DPW16S4 at approximately
0.270 milligrams per kilogram [mg/kg]) at concentrations less than its Florida residential and
commercial/industrial SCTLs, but exceeded the Florida leachability to groundwater criteria of 0.02 mg/kg.

4422 Semivolatile Organics

A total of six SVOCs including 2-methylnaphthalene, fluorine, naphthalene, 1,1-biphenyl, Dibenzofuran,
and phenanthrene were detected in subsurface soil samples collected at Site 4. However, only one
sample (OLFS4-MW33S-5) had an SVOC that exceeded a Florida SCTL. 1,1-biphenyl was detected at
an estimated concentration of 0.34 mg/kg, which exceeds its Florida leachability to groundwater SCTL of
0.2 mg/kg. Detected concentrations of the other TCL SVOCs in the other subsurface soil samples
collected for the SA were less than their leachability to groundwater SCTLs and their Florida residential

and commercial/industrial direct exposure SCTLs.

4423 TRPH

TRPH concentrations greater than the Florida residential direct exposure SCTL of 460 mg/kg were
detected from one shallow subsurface soil sample, OLFS4-MW33S-5 (730 mag/kg), which was located to
the east of Building 810, and one screening point sample, OLFS4-DPW14-S6 (510 mg/kg) The detected
concentrations exceeded the Florida residential direct exposure SCTL for TRPH and the leachability to
groundwater SCTL of 340 mg/kg. The detecled concentrations of TRPH in the other subsurface soil
samples were less than its FDEP SCTLs.

4424 Pesticides/ PCB

Pesticides were not detected in the subsurface samples collected for this SA. However, one subsurface
soil sample (OLFS4-DPW15-S4) collected in the wash rack area of Building 810 contained the PCB
Aroclor 1260 at a concentration of 0.0066 mg/kg, which is less than its Florida residential direct exposure
SCTL (0.5 mg/kg).

TINUS/TAL-11-063/2761-5.2 4-15 CTO 0028
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4425 Inorganics

A total of 17 inorganic analyles were detected in the subsurface soil samples collected at Site 4. Arsenic
was the only inorganic detected at concentrations exceeding its Florida residential direct exposure SCTL
in 19 samples. Sample designations and concentrations are provided In Table 4-8.

TABLE 4-8

SUBSURFACE SOIL SAMPLE ARSENIC CONCENTRATIONS
SITE 4 SITE ASSESSMENT REPORT

SAUFLEY FIELD
PENSACOLA, FLORIDA
SAMPLE CONCENTRATION SAMPLE CONCENTRATION
DESIGNATION (mg/kg) DESIGNATION (mglka)
OLFS4-DP08-S20 2.0 OLFS4-DPW17-512 2.0
OLFS4-DP09-520 3.2 OLFS4-DPW18-512 3.3
OLFS4-DP10-S20 20 OLFS4-DPW19-512 3.3
OLFS4-DP12-520 3.7 OLFS4-DPW20-512 2.9
OLFS4-DP14-520 2.4 OLFS4-DPW21-S12 29
OLFS4-DP22-S18 1.2 OLFS4-DPW22-S26 0.62
OLFS4-DP24-S8 1.3 OLFS4-DPW23-526 0.7
OLFS4-DP27-S4 0.72 OLFS4-DPW24-S26 1.3
OLFS4-DP29-S4 18 OLFS4-SB01-S10 1.4
OLFS4-DP30-S8 1.2 OLFS4-SB03-510 3.3
OLFS4-SB05-S45 2.2 OLFS4-SB03-526 1.4
OLFS4-DPW01-S45 0.93 OLFS4-SB04-510 0.6
OLFS4-DPW02-S10 2.9 OLFS4-SB04-545 24
OLFS4-DPWO03-510 1.4 OLFS4-SB05-310 0.55
OLFS4-DPW0D4-S10 1.9 OLFS4-SB05-S45 2.2
OLFS4-DPWO05-510 2.0 OLFS4-SB06-S16 3.1
OLFS4-DPW06-S10 0.9 OLFS4-SB07-812 0.84 -l
OLFS4-DPW07-S45 2.9 OLFS4-SB08-S12 0.97
OLFS4-DPW08-510 2.5 OLFS4-MW24-520 2.3
OLFS4-DPW09-S10 1.7 OLFS4-MW25-S10 29
OLFS4-DPW10-5S45 1.8 OLFS4-MW26-S25 1.2
OLFS4-DPW11-S45 0.66 OLFS4-MW27-S10 0.56
OLFS4-DPW12-S45 0.8 OLFS4-MW27-S45 2.1
OLFS4-DPW13-S4 0.83 OLFS4-MW33-85 4,2
OLFS4-DPW14-S6 1.4 OLFS4-MW35-529 1.3
OLFS4-DPW15-S4 1.4 OLFS4-MW36-S25 1.8 mg/kg
OLFS4-DPW16-S4 1.3
BOLD VALUES = EXCEED THE FLORIDA RESIDENTIAL SCTL (2.1 mg/kg)

The subsurface soll samples with exceedances for arsenic are located throughout the site and were
collected at different depth intervals; therefore, a pattern cannot be established. The site specific
background concentration for arsenic is 1.36 mg/kg. It should be noted that the highest cancentration
detected in Site 4 subsurface soil samples was 3.7 mg/kg, which Is less than its Florida

commercial/industrial direct exposure SCTL of 12 mg/kg.
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443 Summary

Analytical results did not indicate an exceedance related to the Florida commercial/industrial direct
exposure SCTLs for any of the target analytes. However, TRPH and arsenic were detected at
concentrations exceeding their Florida residential direct exposure SCTL and TRPH, 1,1 biphenyl. and
methyl chloride exceeded their leachability to groundwater SCTLs.

Analytical results from one subsurface soil sample, OLFS4-MW33S-5, and one screening point soll
sample, OLFS4-DPW14-S6, reported concentrations of TRPH greater than its Florida residential direct
exposure and leaching to groundwater SCTLs (730 mg/kg and 510 mg/kg. respectively).

Arsenic was the only inorganic target analyte, detected in 19 of the subsurface soil samples, at
concentrations greater than Its Florida residential direct exposure SCTL.

Although arsenic and TRPH exceeded their respective residential direct exposure SCTLs, it should be
noted that the samples were collected at depths that are less than the direct exposure threshold horizon
of 2 feet bls. The depth of soil contaminants and predominant impervious surface cover at Site 4

minimizes/prevents the potential for direct exposure to the contaminants.

Analytical results from two soil samples, OLFS4-MW33S-5 and OLFS4-DPW16-34, contained 1,1-
biphenyl (0.34 mg/kg) and methyl chloride (0.270 mg/kg [estimated]), at concentrations greater than their
respective leachability to groundwater SCTLs. These samples were collected from soil borings at the
wash rack area adjacent to Building 810.

4.5 GROUNDWATER

Twelve DPT screening point groundwater samples plus one duplicate sample were collected in
September 2006 from the Builldings 807 and 810 wash rack areas to assist in selecting monitoring well
locations during the initial phase of the assessment. DPT groundwater sample locations that contained
target analytes at concentrations exceeding their Florida CTLs are detailed on Figures 4-5 and 4-6 and

the analytical results are presented in Appendix G.

Based on the results of the DPT groundwater sampling event, the first round of groundwater sampling
took place at Site 4 between December 2006 and January 2007, and consisted of installing and sampling
36 monitoring wells. A total of 28 monitoring wells were installed in the shallow aquifer zone as part of
the initial assessment phase. Shallow monitoring wells depths range from 36.12 to 59.02 feet below lop of
casing. Eight monitoring wells were installed in the deep aquifer zone, with total depth ranging from
79.03 to 129.81 feet below top of casing. Included among the wells installed during this period are
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background wells OLFS4-MW-22D and OLFS4-MW-23S. These two wells were installed on December
13, 2006 and sampled on December 19, 2006.

Prior to this study, groundwater from Site 4 had not been sampled. Therefore, the groundwater samples
collected during the first phase of the SA were analyzed for the full TCL and TAL analytes, as well as
petroleum hydrocarbons. Based on analysis of groundwater samples collected as part of the initial phase
of the assessment, PCBs and inorganics were removed from the analyte list.

Laboratory results from the initial sampling event indicated further delineation was warranted; therefore,
the second sampling event was initiated on June 8, 2007 and concluded on June 14, 2007. This included
the installation of 10 additional shallow monitor wells, with total depths ranging from 46.53 to 65.09 feet
below top of casing. After installation and development, the supplemental monitor wells were sampled
following FOEP SOPs.

The third sampling event was initiated on June 6, 2010 and concluded June 10, 2010. Groundwaler
samples were collected fram 10 monitoring wells and analyzed for a select set of analytes. Groundwater
samples collected from four of the monitoring wells, including OLFS4-MWO0S, OLFS4-MW30S, OLFS4-
MW31S, and OLFS4-MW32S, were analyzed for the VOCs benzene, ethylbenzene, total xylenes,
isopropylbenzene, cis-1,2-dichloroethene and the SVOC naphthalene. Groundwater samples collected
from six of the monitoring wells, including OLFS4-MWO06S, OLFS4-MWO07S, OLFS4-MW163, OLFS4-
MW17S, OLFS4-MW18S, and OLFS4-MW19S, were analyzed for chromium and nickel.

The fourth sampling event was initiated on April 11, 2011 and concluded April 17, 2011. Groundwater
samples were collected from 15 monitoring wells and analyzed for a select set of analytes including
VOCs, SVOCs, and TRPH. One groundwater sample collected from OLFS4-MW46S was analyzed for
select set of metals including aluminum, cadmium, chromium, manganese, and nickel, MNA parameters
were also collected from monitoring wells OLFS4-MWO05S, OLFS4-MW09S, OLFS4-MW30S, OLFS4-
MW32S, and OLFS4-MW37S. Monitoring well OLFS4-MW29D was sampled on May 25, 2011 and the
groundwater sample collected was analyzed for a select set of analytes including VOCs, SVOCs, and
TRPH. The analytical data collected from monitoring well 2406MW289D will be presented in a report to be
issued by CH2MHIill,

Groundwater analytical results were compared to Florida CTLs established in Chapter 62-550 and
Chapter 62-777, and Chapter 62-785 F.A.C. and the background concentrations for metals.

Table 4-9 provides a summary of analytes detected in groundwater and Table 4-13 provides a summary
of the MNA parameters. The analytical results are shown graphically on Figures 4-7 through 4-11
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SAUFLEY FIELD July 2011
PENSACOLA, FLORIDA
PAGE 3016
MW-165 MW-165 MW-1TS. MW-175 MW-18S MW-188 MW-185 MW:-185 MW-208 MW-215 MW-220 MW-235 MW-245 m MW-255
12/7/2006 &8/2010 12/21/2006 5/8/2010 12/21/2006 80972010 121712008 6/8/2010 1212002008 172007 12/18/2006 1211872006 /62007 4HaRo1
{BACKGROUND) (BACKGROUND)
g 63,000 42U 1 11U - ) 17U ' = 110 — 11U — 29U 24U 11U 3.4 U 11U AT -
o 100 T 0.18J ! — _0iiu ~ 011U - 0.18J = p— 7 7 ) T 41U 011U 021J REAT] 011U -
] a0 ozau | 024U - =2 0.24 U T e — 0,24 U - 024U - 024U ) 24U 1 0;u 024U 24U 024U =
& 50 024U 0290 - 0.24 U - 24 U - ).36 J - 024U 26U 024U 024U 24U 024U —
o 42,000 1.2U 12U - 12U - 12U - 12U = 12U 120 120 _ 12U 12U | 12u -
pial 7000 | 013U 013U [ - [REL bt = 033U B [REIY 5 - 052 013U 013U 0.130 | 01430 013U —
s a0 544 045U - M 03U = 03U = 050 | = = 0.75 J [ELT ~oau 03U 043 03u =
= 70 |T  0ss) 2U,J T - 04U,J - 04UJ - 18U - .51 J 054 04 U 04U 04U, J 040,J =
el AFU L 1B U - T 018U - 18U - 18U = W 18U 018U 018U ABU 0180 T oiEu -
as 4| 26 J 380 - i — ok, == - 08U - .35 J ~ | 008U | oosu 0.08U OBU_ D.08 U 08U — 1
(... 700 15U A5U - 0150 - A5U - 015U - — 15U 015U 0A50 15U 015U 50 0.25 U
oo L e 1] = = 53 = L - ot - = ~ = = = H = === L. = 0.25U |
= 300 = - = - - 31 - = - - - F= iy | - - - 0.25 U
= 700 0.44 044U - 044U ~ 0440 - 044U - 044U — D44U 044U 044U 044U 0.61U — 05834
= 1,000 48 0.4 U - i 04U i - 04U - 0.4 U - ] 04U 04U 04U 04U 04U 04U =TI—
700 300 014U 014U - 014U - 014U - 014U - 014U 014U 014U 014U 014U 0140 025U
- 8 0350 | 025U = ] 025U = 025U N 025U - 025U 025U 025U 33J 035U 0.25U 0250
Ty 0.2U 020 - = O — 1] - ¥ 02U - 02U - Y 3 02U | b 02U 02U ] — = 3y 02y ——
L 21,000 0.15U 015U - 015U i - 0.15U - 0150 - 015U 015U 015U 015U 015U 095U -
= 300 L 3 —a— | = = e = . = = = - = o = e — = = 025U |
s = 00 024 | 14U - 0 014U - 14 U - .14 U - £ 014U 0.14 U 044 U A4 U 34 J I —E T 0.25 U
1,400 400 | D23l ) B1J - 018U Y - = 18U B 0.25 = 018U L 0.18 U 0.18 U 18U .18 U 18U 02BU
s —1 0 364 | 19U 18 - ] 019U ~ = 180U = .18 U - 018U 0.19 U 0.19 U A9U 18U RELT] =
1,400 200 021 3,34 ] B [ - ~ 021U - 210 — - 021U - 021U 021U n21u 021U 21U 21U 075U
420 C 200 0.011U —___ ooy = 00120 s 0011 U — 0.011 U e 0011 U 0.01U 0.4 0.012U,J S L — 00463 U
T 2,100 0.0097 U 0.0094 U — 0.01U - 0.0087 U = - 0.008U - 1,008 U 0.0088 U 0.008 U omtu,d | 0.00820 =
(i i % 0.012U 0.012U - 0.012U - 012U = L0171 U - 3,011 U 0.011U 0.011U 018 J 0.0110 N
e 5 0018 U 0.018U R 0.018 U - 018 U - ;017U —— 0,017 U 0017 U 0017 U 0019U ~oniTu -
= - 005U 00140 - 0.015 U - 015 U - 0.0140 - 0,014 U 0.014 U 0.014 U i 005U 0.014 U = — |
= 200 0oy 0.01U - 0.011 U = = 0.011 U — 001U = 001U 0.0089 U 0.01U 0110 ____Goiu -
aal 5,000 11U u - TAU - iU - u - = 12U U 11U 12U 1u -
350 5 11U 52U,R = 11U - = 19U T 50,R = 12U TU 11U s ] —_au— —k =
i 1400 | 11U 164 - - 11U - 110 - U = 12U iU 110 120 Ty =
]| [l 36J 364 = 11U = =1 14U = 441 = izu 154 : 27J 120, 4 I = =
i 480 | 001U 001U = 0oty | = 001U - 0.0086 U It = 0.0085 U 0.0084 U 000860 0.027 ) 0,0088 U - et ]
= | 7ooo 19U s 14 J - =T - — - — Al ~ 120 1U 194 12U 10 =1 -
i 2,800 —0013u 0.013U - 0.014 U - 0.013U ~ 0.0120 - 0.016 1 omzu 0.012U 0.038 J 1 ootzu -
i 2,800 0.014 U —_—0D3J - ~ 00150 = 0.014 U - 0.0130 - 0.013 U 0.013 U 015 0.015U, J 0.014U 0.0842 J
e 280 —_001iu 0.046 J i i e— Mz U 011U - 0.015 4 - 0.011 U TR 0.035J 0.012 U, J ~ 015 233
i 280 0.018U 0.063 = 018U _ - 0.018U - 0254 - 0.017 U 0.017 U 0017U | 0018u,J ).036 J 121
i 140 0.022U 0.1 - 022 U - 022 U - 042 - 0.02 U 002U 0.02U 0.022U,J 021U 0.543
i 2,100 0.016 U 0.068 - 016U - 0.03) - =H 0.015U - | 0.027U 0.014 U 0.015U —__0.016U,J 015U 0.0463 U
21 - 200 opizu 00120 = 012U = 00120 - 1 00110 = “ 001U 0011u 0011 U 0.045 011U - ]
5,000 =3 50,000 3304 180 U - 190 U - 190 U - 180 U = 180 U 210U 180 U 550 190U 170U 508 J
200 7,000 “2,000 172 761 = 3110 - 2600 — 170 i = P 333 333 - 42 712 204 1,440 -
10 s 100 | 3u 3u - 58 = - 39 | - = 4au —— - 3u 30 39 3u 4 - ]
2,000 20000 | 433 L — - [ ~ 47.5 y = - 254 — 443 228 R 232 316 124 234 -
o = ) 7,780 — 8790 | [ - 13,200 - 4,780 - 28,600 7.130 1,000 U 181,000 5.410 18,600 - i
420 i 7400 | 315 50U - - 5U = 12,1 — = 5U 5U 5U 5U 51U " 5 U -
100 =1 1000 3z — 120 1.72 36 - 39 484 85§ 3.24 145 386 87 62 407 812 -
1,000 1,000 10,000 10.2 5U - - - 118 - 6.8 - 5U 148 = 5U 5 U 58 oy -
300 4,200 3,000 984 1,120 - - 8,190 - “3,710 - 250 = 357 379 34,500 592 4,030 -
e T T i = 4760 2,640 = o 2,060 - 1,000 U — 1,700 1,370 10000 35,600 2 710 =
i pe 33 1,320 1,080 - a - 1,770 - 1,800 _ = 2,150 1,840 1,000 U 17,100 1,000 U 340 -
56| 330 500 265 310 ——— - 159 - 181 = - 173 283 128 2,790 98 68.7 i Y
50 e 500 12U 5U - - 50 - 5U - a4 12U 50 50 .20 12U -
100 35 1,000 48 U - E U - 1u - u 10 01 L | 1U 1u U T —
160,000 - 1,600,000 4,240 4,380 128 - 2200 - 4,310 - 3,800 3880 3,380 31,800 3110 3,010 -
100 e 1,000 302 54.6 - 281 2 244 f i 438 3.07 1.1 354 84 - 123 4 539 i -
15 b7 50 Z8 150 = = (] - I P-1] - 150 1.3 15U 8.1 038 1.6 -
2 b 20 075U 13U = - 075U - - 1U = =| 0.75U 0.750 075U 075U 075U 0750 .|
49 - 490 - 5 = = s - 50U - 5U 5U sU 50 BU 3 -
5000 | 5,000 50,000 255 10U E - 878 - 100 — 1 89.3 100 107 378 255 = p——
2 E 20 008U 008U ~ = SO8UJ — 208U — gosu ) OERY] o8y J —igBUJ 008U D08 U =3
' Groundwaler Cheanup Targel Level as provoed o Chapter 62777 and
Chapler 52 550 Flonda Adminstrabve Code
Healh Based Groundwaler Clssnup Targe! Level as prowded o Chauplor
pCi TAS, Flonda Agewesinive Codn
' neaturat Dafaudl C Ground Claanup Targel
|Leved as provised i Chapter 52 520 Flonda Agmanisiratve Code
|TRPHs = Tot Recoveratic Prioloum Hydrcsbons
oS an Excesdence of FOEP GCTLs
Li=Analye nol deteciad above boralory Meted Dateckon Limd (MOL)
b2 = Rigghcied due & lechnical nan-complance
—= Hot appicatiemo! analyzed fof (hs parsmeler
L = Analyte was detacied 4 an esinstad conserTaln
gl = maciograms per Ker
rynary Standed
acondary Standard
Mo Standard
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TABLE 4-9

SUMMARY OF GROUNDWATER CONTAMINANTS Rev. 1
SITE 4 SITE ASSESSMENT REPORT
SAUFLEY FIELD July 2011
PENSACOLA, FLORIDA
PAGE 4 0f 6
cns® MW-255 MW-260 MW-275 MW-275 MW-28S MW-295. MW-290 MW-308 MW-30S MW-308 MW-305 MW-31S ‘ MW-318 MW-31S
(g/L) 01!@1‘1 1/5/2007 1/712007 411372011 /82007 1/572007 47152011 1742007 6/8/2010 4/14/2011 411472011 11512007 8/8/2010 4/15/201
(Duplicats) (Duplicate)
" 63,000 - 1A 79U = —240 37U = 25U - ) - - 14U - - 16U - -
= 100 025U 611U Aty 025U AU 0.11U e 011U 035U 05U 05U 02J 035U 025U 011U 035U 125U
e 440 | - 024U 24 U - 024U 024U - 024U - - - 024U - - 024U - -
s 60 - 024U 024U - 024U 024U - 024U - - - 024U - - 1.20 - -
i 42000 | S T2y 12U - 1.2U 12U - 12U - - - 12U - - 12U - -
) 7000 | - 013U 013U - 0.13U 0.13U - 013U - - -~ 013U - - 0.65U - -
s 700 - 03U 03U - 03U 035J ~ 4 03U - - - 003U = - 003U - - .

Chloromethane 27 — 8 270 - = 0.42J 04U,J - 04U,J 0.4U,J - 0.4U,J - - - 04U,J - - 04U,J - = -

[Cyclohexane - ad - 0.18U 0.18U - 0.18U j 0.18U = - 0.76 J - - - 0.27J - - 42 - -

Dibromochioromethane 04 e 40 - 0.08U 0.08 U - 0.08 U 0.08U - 0.08U - = - - 0.08 U - - 04U - -

1,1 Dichlorosth 70 - 700 250 0.15U 015U 0.25UJ 0.15U 0.15U - 0.15U - 0.5UJ 0.5 UJ 015U - 0.25U 075U - 1250

1,1 Dichloroethene 7 = 70 25U - - 025U - - 1 - - - 05U 05U _ ~ 0.25U - 125U

1,2 Dichloroethane [ 3 300 250 = - 025U - = - ~ = - - 05U 0.5U - - 025U - 125U

cis 1,2 Dichloroethene 70 Fe 700 025U 044U 044U 025U 0.44U 044U - 044U 041U 05U 0.5U 044U 041U 025U 22U 0.68 J 125U

trans 1,2 Dichloroethene 100 = 1,000 - 04U 04U - 04U ____o4u - 32 - - - 1.4 - - 2U - -
300 0.616 J 014U 0.14 U 0.25U 014U 0.14U - 014U 043U 05U 05U 3s 043U 0.31J 110 16 E 26
8 025U 025U 0.25U 025U 0.25U 025U - i~ 39 05U i3 73 28 0.5U 0.321J 80 1.4 185
i - 02U 02U - 02U 020 | . - 14 - - - 12 - - 16 - -
21,000 - 015U 015U - 015U 015U - = 0.15U - B - - 015U - - 075U - = o
300 025U ~ - 0.25U ~ - - - - - 05U 05U - - 0.25U - B 126U
300 025U 0.14U 14U 0.25U 0.14U 014U - ~ I 0.14U - 05U 05U 0.14U - 0.25U 07U - 125U
400 025U 018U 18 U 025U 0.18U 0.18U - 0.18U = - 05U 05U ‘ 0.25 - 0250 48 - 133U
100 - 0.19U 019U - 0.19U 019U - 0.19U - - - 019U - - 095U B -
200 | 075U =; 021U 0210 075U 0214 021U - 0.66J 085U ‘ 15U 15U 24 085U 0.75U 840 83 163
200 00463 U 001U 001UJ 00467 U 0.011U,J 0.01U - 0.011U - 00463 U - 001U - 0463U 0.014J I 00463 1Y
2,100 - _0.0088U 0.0084 U, J 0.0097 U, J 0.0088 U - 0.0092 U - - - 0.86 - - ~_0.00%2U - -
5 - 011U _____0o12U - = 0.012U 0.011U - 0.011U - - == 0.011U - - 011U - -
5 - 017U ~__0018U - 0.018U 0.017U = 0.017U - - - 0.016 U - - 017U - -
50 - 014U 0014 U - 5 0.015U 0.014U - 0.01a U - - - 0013 U - - 014 U - -
200 - 0.0099 U 001U - 0.012U 0.0099 U - = 0.01U - - - 0.0098 U - - 001U - -
6,000 - AU 11U - 11U 11U = - 10 = - - - 11U - - ‘ 11U -~ i3 -
6 - AU 11U - 11U 11U - 1U - - - 11U - - 11U - -
1,400 - 11U 11U - 11U 11U - 1U ER - - = - 110 - - 11U = =
= - 1y Jd 110, J - 1.40,J 11U0,.J - 1U,J - - - 11U, - - 18J - -

i 480 - 0.0094 U 0.01U - 0.01U 0.0094 U = 0.0098 U - - i - 00093 U - - 0.0098 - =
i-n-butyiphthalate 700 = 7.000 - AU 11U - 14U 11U - iU - - - 11U - ) - 14U - =

Fiuoranthene 280 SR 2,800 | - 0.012U 0.013U - 0.013 U 0.012U - 0.046 J - - - - 0.012U - ‘ 0.028 J - -

Fluorene 280 i 2,800 0.0546 J 0.013U 0.014U,J 0.0467 U 0.014 U, J 0.013U - 0.014U - 0.0463 U 0.0463 U 0.013U - 0.463 U 0.015J - 0.0463 U

f naphtf 28 i 280 2.31 0.01U 0.011U,J 0.0467 U 0.011U,J 001U - 1.3 - 0.0463 U 10.0463 U : 32 - 0.0661 J 1.1 - 0624

| aphthalen 28 = 280 1.22 00170 0.018U,J 004670 | 0.018 U, J. 0017 U = - 26 o - 0.0463 U 0.0463 U 53 - 0.638) 25 - 1.21

N alene 14 = 140 0534 0.12 0.021U 0.0467 U 0.022U,J 0.056 - 0.021U 023U 0.135J 0.135J 42 023U 0.143J 68 2.7 213

enanthrene 210 Sar 2,100 0.0463 U 0.014 U 0.016 U 0.0467 U 0.016 U, J 0.014U = 0.038 J i - 0.0463 U 0.0463 U 0.014 U - 00463 U 0.037 J - 0.0463 U
yrene 1 210 i 2,100 - 0.011U 0.012U N 0.012 ___6o11u - 0.040 J - ) - - 0011 U - gotiu -

[TPH (Cy- Cao) 5,000 e 50,000 157 U 180U 180 U 157 U 180U 180 U - 3,700 - 2104 210J 8,900 - 159 U 6,300 - 1,270
luminum ** = 200 7,000 2,000 - 750 188 : - I 109 75U - 75U g - - - 262 - - 750 | - -
rsenic * 10 e 100 - 30 3U = - 30U - 3u - 3u - - - 3y - - 30 - -
arium * 2,000 = 20,000 - 67.9 414 - 46.9 83 - 148 - = - 58.4 - - 15.9 - -

Calcium e 5 i - 21,800 13,200 = 50,500 6,130 - ~ 18,000 = - — - 17,100 = - = 17,700 - -

Cobalt 420 e 1,400 - 5U 50 — 5U —— 51 - 5U - - : - 54 - - =50 - =

(Chromium [total) * 100 i 1,000 | - 34 28.7 - 6.8 8.8 - 5.6 - - - ; 14.6 - ] - 438 - -

Copper 1,000 1.000 10,000 | - s5U 136 - 5U _5U — u - - - 5U - - —_ 50 - - _

iron=* E 300 4,200 3,000 B - 12,500 470 - 2,750 4920 - 8,690 - - = - 53930 - - 6,780 - 1 -

Potassium i o - 7.250 1.740 - 4920 1,870 - 1,000 U - - - 2,100 - - 1,000 U - -

i i G - 9,610 2,260 - 6,470 4420 - 1,670 - - - 4,690 - - 1,890 - =

Manganese 50 330 500 - 151 . 17.4 ~ 342 130 - 563 - — ) ~ 1,860 - - 610 - =

Selenium * 50 et 500 - 124 12U - 12U 14 - 120 - - - 120 - - 12U = -
ilver = 100 35 1,000 | - 1U U - 1U 1u - 1U - - - 1U - - TH — - -
odium® - 160,000 | = 1,600,000 - ~ 11,400 2,830 - 7,100 4,060 - 2,680 - = - 3,650 - - 2,580 - -

Nickel = 100 - 1,000 ~ 7 - 206 ~ = 62 12.1 - 6.1 - - - 0.6 - - 6.3 - ‘ =

ILead z 15 150 - 038U 068 - F 0.39 0.44 - B 0.73 - - - 0.64 - = 0.38U - -
Thallium* 2 = 20 - 075U 075U - - 0.75U 0.75U - B 0.75U - - - 0.99 - - 075U - -
Vanadium 49 | 490 = 5U 5U ~ 50 5U - 5U - - - 5U = e 50 = =

5000 [ 5,000 soi%oo - 13 36.4 ~ 147 21.4 - 29.7 - - - 10U — = 11.4 - -
= T - -
2 20 e 0.08U 0.08 U - 008U 008U - 008U - - = _0.08U - = 0.08 U - =

Groundwater Cleanup Target Level as provided in Chapter 62-777 and
hapter 62 550, Flonda Admmistratve Code

Health Based Groundwater Cleanup Target Level as prowded m Chapter
P2 785 Flonda Administrative Code

i Natural Defauit C Cleanup Target
lLevel as pronded m Chapter 62-520. Flonda Administrative Code
[TRPHSs = Total Petroleum

[Bold mdicates an exceedance of FOEP GCTLs

U=Analyte not detected above laboratory Method Detection Limit (MDL)
IR = Rejected due to technical non-compliance

— = Not appicable/not analyzed for this parameter

U = Analyte was defected at an estimated concentration

ug/L = micrograms per Iter
I'? Standard

™ sy Standard
" andard
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TABLE 4-9

SUMMARY OF GROUNDWATER CONTAMINANTS Rev. 1
SITE 4 SITE ASSESSMENT REPORT
SAUFLEY FIELD July 2011
PENSACOLA, FLORIDA
PAGE 50 6
: LS WS 001 | OLFCA-WWITE 0T | CLF S MWAZS 007 | DLESAMWaTe 0T |
MW-355 WW-365 MW-37S MW.37S W MW-408 MW-41S T MWz MW-435
1/8/2007 11662007 811412007 611472007 ananon 61572007 6/16/2007 811772007 81172007 81212007 A13/2007
{Duplicate)
LV L D 11U 11U 6J BJ - 5] [ [ 3uU 34 7J
D11 U AU 011U 04U 4U 025U 14U 04U 0.4 U 04U 4U 04U
024U 24U 0.24U CED] a0 - 3u 0.4J 0.3U 03U 0.3 U 03U
0.24 U 24U ~ Dasu 03U —__0au - 3au - 06J 03U 03u 03U 63U
12U A 12U 120 LT 2u - 1) 2u 2u ) I 2U_ 2U FIY]
013U 013U 013U sU 50 = o5u 050 05U 05U 50U 05U
003U — ooau 00.3U o — AU - Ea 0.7J 3 04U 04U 4 U 04U
04U, J 040,J | b4uUJ 16 U 1] - V. 65U BU 6U BU 06U
038U | 018U 0.18 U 16U 8 U - 6 U 06U 6U 06U 6U BU
0.08 U 0.08 U D.0B U 03U EIT = ED 5 u —nau 33y | 3U
044U | 044U 0.44 U AU 4U 0250 4U 04U 04U 4u 4U AU
- - — = = 025U = = = — > —
- E [E = = = = 0z5u = = e o = =
044U G.a4U “pa4au 03U 30— 025U 03U 030 03U 030 asy — | 130
Ey] B i 04U 04U 0.5U 5U —— 54U 50 050 05U a5u 50U
014U 0.4 U { 014U 04U 40 025U AU 1 uau 0.4 U AU 04U oAU
0250 | b2su 025U ) 0.5U 0.5 U 025U 5U 150 0.5 U 5U 50 5U
[F] 02U “0zd 0.3U 0.3U - 33U 3 U 03U aU 30 ]
050 | 05U 0.16.J 04U, 04U,J = 4U 04U J 04U,J 40U 4U 4u
- = = = = 025U = = = = - _—
014U 114 U 0.14 U 050 05U 025U 15U 0su 05U 05U 5U SU
018U 18 U 018U 03U 03U ] |5 025U 03U 03U 03U 03U 3U FEIT .
018U 180 0.13 U 04U = 04U = @ 41U 04U 040 O — AU 04U
I 1 1 21U 021U = iU 1U 1 075U T iU 1u 1uU iU i)
0.011U,J 0.0110,J 0.011 U 3U = u 00463 U 3U 3u £ iU oiE - 3u u
0.0082 U, J 0.0092 U, J 0.0082 U 3u u - 3u 3U 1] 3u 3u U J
a11u o1t 011U 3u 7] - 2U iU iU 30 EI' !
07U | 07U 017 U “au u = v 8§ au 4 au J
014 U 140 | 0014u 5U U - 5U 5U 5U 5U 1Y ——. A—- 1!
010 | 0.07 U 0.01U 1T 3u = 144 iu : 3u w [ 1 3u 3l iU
1y 11U I— 3 BU,J BU,J - B8U,J 8U.J 8u.J 8UJ BUJ BU, J =
U )| (S 5 ] 11U 1 3u = u iu U 31 au 30
1u 11U 10 6U,J 6U,J 1 - BU,J — BU,J 6U,J 6U,J 60 U
10,7 qi AITLH. T 1.1UJ 85U U - I —— 9} 3 U au T BU au 3 Ui
0.0098 U u 000980 | 3u 3u - u 3 U = U 3U 3l U
1 iU 11U 11U Tu Tu - U ru ] 7 U =] — 7U Tu
0.012U 4 0.012 0 0.0120 01z u B U 8U - 8 U AU BU 3 U AU aU
2,800 0012 U 14 U, J 014 0,0 014U 014U 30 iu 0.0463 U 30U EQY 3U 3 U -fr 3 E]
28 el 280 0.01 U 011 U, 0110, J 3.011 1, oi1u = = 0.0462 U = . = - - - =
28 i 280 OEU 1 017 L. J 017 U, J 017 U, J 007U au au 0.0463 U au_ | au 4uU au YV 1
14 e | 140 | o013U 0.021 U, J 021 0,0 0o D.1 s —— U 00463 U iU 3l au iU 3u iu
= 210 i 2,100 014 U 0.015U, J 015U, J 015U, J 0.015 U u EXY) 0.0463 U iu iu 3uU I iU au —__3u_
210 - 2100 001U 0.012J 00110 ! 0011 U 0.011U [1] &U ).0463 U 6U U 70 | R 7U 7uU
ND
5,000 S 50,000 190U 180 U 180 U 180 U 180 U 300U 300U 157 U 300 U 290 U 300 U 00 U 300U 300 U
200 7,000 2,000 144 1 28 197 226 75U 65.1J 3131 = 2150 6 3354 1,100J 0.2J 10704
10 i [ | 3u au —au ] au 23U 083U = 18U 083U 140 085U o _0BSU 2U
2,000 — 20,000 154 189 13.3 132 276 62t B1.8 — 48.4 305 16.6 64 | 168 746
= -~ ol i 15,100 22,300 18500 | 18,600 28,200 4,180 4,200 - 10,200 11,000 2,450 3,080 14,700 47,400
B 1,400 50 EX] 5 U 50 50 | 53 7 e 118 5 31 36 17 54
100 i 1,000 257 18 146 153 64 54 28 = [F. 3 221 35 150 31
1,000 | 1,000 10,000 11.3J ~ 5U 5.1 51U 5U 48U 38U - 4z2u u 136U a7u = 083U 91U
130 4z 3000 | 3,610 765 3T I T ] 708 688 - 1,060 285 608 1,340 586 867
e = o= 1,000 U 1370 1,000 U 1,000 U 2,800 2010 1,940 - 100 1,430 545 737 14 5,520
== s - 1,710 2,400 1 1790 | 3440 3,860 3,980 - 780 T s 789 816 1,780 6,960
50 330 500 178 795 98.7 976 125 310 340 — A4S0 a0 1 270 108 1,150
50 | 500 | 120 120 12U 13 =1 12U 150 150 — ) 5U § i 15U 15U 1T 150 iS50 ] 45U =
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451 Volatile Organics

In groundwater samples collected at Site 4, 24 VOCs were detected. Additionally, five VOCs (benzene,
cis-1,2-dichloroethene, ethylbenzene, isopropylbenzene, and total xylenes) were detected at
cancentrations meeting or exceeding their Florida CTLs. The following provides a summary of the

analytes detected In the groundwater sampling events.

« Benzene was detected at concentrations greater than its Florida CTL of 1 micrograms per
liter (ug/L) at one screen point sample location, OLFS4-DPW01-G53-55 (26 pg/L), and in the
groundwater sample collected from manitoring well OLFS4-MWO05S (95.6 pg/L). A groundwater
sample collected in 2007 from monitoring well OLFS4-MW14D contained benzene at a
concentration of 12 pg/L; however, a groundwater sample collected in 2011 was non-detect, The

detecled concentrations of benzene were less than its NADC of 100 pg/L.

= cis-1,2-Dichloroethene was detected at a concentration greater than its Florida CTL of 70 pg/L at
one screen point sample location, OLFS4-DPW01-G53-55 (350 pg/L), and in the groundwater
sample collected from monitoring well OLFS4-MWO05S (813 pg/L). The detected concentrations
of cis-1,2-dichloroethene were less than its NADC of 700 pg/L.

« |n 2007, dibromochloromethane was detected at a concentration greater than its Florida CTL of
0.4 ug/L in the groundwater sample collected from monitoring well OLFS4-MW39S-001 (0.6 pg/L,
estimated). Dibromochloromethane was detected in the groundwater sample at a concentration
less than its NADC of 40 pg/L.

« Ethylbenzene was detected at a concentration greater than its Florida CTL of 30 pg/L In a
groundwater sample collected from monitoring well OLFS4-MW15S (86.5 pg/L). In 2007,
groundwater samples from monitoring wells OLFS4-MW31S and OLFS4-MW32S contained
ethylbenzene at concentrations of 35 pg/L and 110 pa/L, respectively, which exceeded its Florida
CTL. However, in 2011, ethylbenzene was not detected in the groundwater sample from
monitoring well OLFS4-MW31S and had decreased to 26 pg/L in the groundwater sample from
monitoring well OLFS4-MW32S. The detected concentrations of ethylbenzene were less than its
NADC of 300 pg/L.

» |sopropylbenzene was detected at concentrations greater than its Florida CTL of 0.8 pg/L at two
screen point sample locations OLFS4-DPW01-G53-55 (1.9 pg/L, estimated) and OLFS4-DPW24-
G30-31 (3.8 pg/L), and in groundwater samples collected from five monitoring wells: OLFS4-
MWOD5S (33.6 pg/L), OLFS4-MWO7S (3.53 pg/L) OLFS4-MW30S (7.3 pg/l), OLFS4-MW31S-
001 (28 pg/L), and OLFS4-MW32S-001 (18.5 pg/L). A groundwater sample collected in 2007
from monitoring well OLFS4-MW31S contained isopropylbenzene at a concentration of 28 pgi/L,
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but was not detected in a groundwater sample collected in 2011. Detected concentrations of
isopropylbenzene exceeded its NADC of 8 pg/L in groundwater samples from monitoring wells
OLFS4-MWO05S (33.6 pg/L), MW31S5-001 (28 pg/L), and OLFS4-MW32S-001 (18.5 pg/L), and in
2007 from monitoring well OLFS4-MW31S (28 pg/L).

Total xylenes were detected at a concentration greater than its Florida CTL of 20 yg/L at one
screen point sample location, OLFS4-DPW01-G53-55 (39 pg/L), and in groundwater samples
collected from monitoring wells OLFS4-MWO05S (307 pg/L), OLFS4-MW31S8-001 (24 pg/L), and
OLFS4-MW32S (163 pg/L). Detected concentrations of total xylenes exceeded its NADC of
200 pg/L in groundwater samples from monitoring well OLFS4-MWO05S (307 pg/L).

Semivolatile Organics

During groundwater sampling at Site 4, four SVOC compounds (1-methylnaphthalene,
2-methylnaphthalene, naphthalene, and 1,1-biphenyl) were detected at concentrations greater than their
Florida CTLs.

1-Methylnaphthalene was detected at concentrations greater than its Florida CTL of 28 pg/L in
groundwater samples collected from monitoring wells OLFS4-MWO05S (126 pg/L) and OLFS4-
MWO7S (45.6 pg/L). The detected concentrations of 1-methylnaphthalene were less than its
NADC of 280 pg/L.

2-Methylnaphthalene was detected at concentrations greater than its Florida CTL of 28 pg/L in
groundwater samples collected from monitoring wells OLFS4-MWO05S (166 pg/L) and OLFS4-
MWO7S (32.9 pg/L). The detected concentrations of 2-methylnaphthalene were less than ils
NADC of 280 pg/L.

Naphthalene was detected at concentrations greater than its Florida CTL of 14 pg/L in
groundwater samples collected from monitoring wells OLFS4-MWO0SS (264 pg/L) and OLFS4-
MW328 (21.3 pg/L). A groundwater sample collected in 2007 from monitaring well OLFS4-
MW31S contained naphthalene at a concentration 28 pg/L, but was not detected in the
groundwater sample collected in 2011. The concentration of naphthalene detected in the
groundwater sample from monitoring well OLFS4-MWO05S (264 pg/L) exceeded its NADC of
140 pa/L.

In 2007, 1,1-bipheny! was detected at a concentration greater than its Florida CTL of 0.5 pg/L In
the groundwater sample collected from monitoring well OLFS4-MW31S (1.1 pg/L, estimated).
The detected concentrations of 1,1-biphenyl was less than jts NADC of 280 pg/L.
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453 TRPH

TRPH was detected in a groundwater sample collected in 2011 from one monitoring well (OLFS4-MW05S
[9,410 pg/L]) at a concentration that exceeded its Florida CTL of 5,000 ug/L. Groundwater samples
collected In 2007 from monitoring wells OLFS4-MW31S and OLFS4-MW32S contained TRPH at
concentrations of 8,900 pg/L and 6,300 pg/L, which exceeded its Florida CTL of 5,000 pg/L. However,
TRPH was not detected in the groundwater sample collected in 2011 from monitoring well OLFS4-
MW31S, but was detected in the groundwater sample from monitoring well OLFS4-MW32S at 1,270 ug/L,
which is less than its Florida CTL of 5,000 ug/L . The detected concentrations of TRPH were less than its
NADC of 50,000 pg/L.

454 Pesticides and PCBs

Pesticides and PCBs were not detected in the groundwater samples collected from the monitoring wells
at Site 4.

455 Inorganics

In groundwater samples collected at Site 4, five analytes (aluminum, chromium, iron, manganese, and
nickel) were detected at concentrations exceeding their Florida CTLs. The other target inorganic analytes
(arsenic, barium, calcium, cobalt, copper, lead, magnesium, potassium, selenium, silver, sodium, lead,
thallium, vanadium, and zinc) were either detected at concentrations less than their Florida CTLs or are
considered nutrients. Analytes detected at concentrations greater than their CTLs are discussed below.

In 2007, groundwater samples collected from seven manitoring wells contained chromium at
concentrations exceeding its Florida CTL of 100 pg/L. The monitoring well locations and detected
concentrations are as follows: OLFS4-MWO06S (349 pg/L), OLFS4-MWO07 (103 pg/L), OLFS4-MW16S
(120 pg/L), OLFS4-MW17S (138 pg/L), OLFS4-MW18S (139 pg/L), OLFS4-MW139S (855 pg/L), and
OLFS4-MW46S (330 pg/L), The detected concentrations of chromium were less than its NADC of
1,000 pg/L. Groundwater samples were collected from the aforementioned monitoring wells in 2010
(monitoring well OLFS4-MW46S was sampled in 2011) and the detected chromium concentrations were
less than its Florida CTL of 100 pg/L.

In 2007, analytical results from groundwater samples collected from three monitoring wells, OLFS4-
MWO6S (179 pg/L), OLFS4-MW19S (438 pg/L), and OLFS4-MW46S (174 pg/L) contained concentrations
of nickel exceeding its Florida CTL of 100 pg/L, but were less than its NADC of 1,000 pg/L. Groundwater
samples were collected from the monitoring wells in 2010 (monitoring well OLFS4-MW46S was sampled
in 2011) and the detected nickel concentrations were less than its Florida CTL of 100 pg/L.
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Each of the groundwater samples collected in 2010 and 2011 had turbidity measurements less than
10 NTUs. Based on the laboratory analytical results for the June 2010, chromium and nickel were less
than their Florida CTLs. Interpretation of the 2007, 2010, and 2011 turbidity and laboratory analytical
results suggest that the 2007 analytical results were biased by the turbidity of the samples and the
exceedance of the CTLs in those samples does not accurately represent the concentrations of chromium

and nickel in the aquifer at those monitoring well Jocations.

Iron concentrations greater than its Florida CTL of 300 pg/L were detected in groundwater samples
collected from 38 monitoring wells across the site. Eleven of the analyzed samples revealed iron
concentrations greater than its HB-CTL of 4,200 ug/L; however, It should be noted that the exceedances
for iron were less than the site specific groundwater background screening concentration of 34,500 pg/L.

Sample designations and iron concentrations are provided in Table 4-10.

TABLE 4-10

IRON CONCENTRATIONS IN GROUNDWATER
SITE 4 SITE ASSESSMENT REPORT
SAUFLEY FIELD
PENSACOLA, FLORIDA

SAMPLE CONCENTRATION SAMPLE CONCENTRATION
DESIGNATION (pg/L) DESIGNATION (pg/L)
OLFS4-MW01D-001 705 OLFS4-MW25S-001 4,030
OLFS4-MW02D-001 2,810 OLFS4-MW26D-001 12,500 **
| OLFS4-MW03S-001 962 OLFS4-MW27S-001 470
OLFS4-MW05S-001 3,470 OLFS4-MW28S-001 2,750
OLFS4-MW06S-001 8,870 ** OLFS4-MW28D-001 4920 *
OLFS4-MW07S-001 7,550 * OLFS4-MW30S-001 8,690 **
OLFS4-MW08S-001 2,040 OLFS4-MW31S-001 5,930 **
OLFS4-MW09S-001 8,530 ** OLFS4-MW32S-001 6,780 **
OLFS4-MW10D-001 1,170 OLFS4-MW33S-001 3,550
OLFS4-MW11S-001 1,710 OLFS4-MW34S-001 3,610
OLFS4-MW13S-001 719 OLFS4-MW35S-001 765
OLFS4-MW14D-001 664 OLFS4-MW36S-001 309
OLFS4-MW15S-001 984 OLFS4-MW37S-001 708
OLFS4-MW16S-001 1,120 OLFS4-MW38S-001 1,060
OLFS4-MW17S-001 8,340 ** OLFS4-MW40S-001 608
OLFS4-MW18S-001 8,190 ** OLFS4-MW41S-001 1,340
OLFS4-MW19S-001 3,710 OLFS4-MW43S-001 967
OLFS4-MW21S-001 351 OLFS4-MW45S5-001 624
OLFS4-MW24S8-001 592 OLFS4-MW46S-001 13,400 |
Florida CTL =300 ug/L (F.A.C. Chapter 62-550, Table 1)
Health Based (HB)-CTL = 4,200 pg/L (F.A.C. Chapter 62-785, Table A)
Bold Values Exceed CTL
**Values Exceed HB-CTL
No Values Exceed Background Concentration of 34,500 pg/L
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Aluminum concentrations greater than its Florida CTL of 200 ug/L were detected in groundwater samples
collected from 24 monitoring wells across the site. Aluminum was detected in 12 of the 24 samples at
concentrations greater than the site specific groundwater background screening concentration of
712 pg/L. However, the detected concentrations are less than its HB-CTL of 7,000 pg/L. Sample locations
and concentrations are provided in Table 4-11. Groundwater laboratory analytical reports are provided in

Appendix |.
TABLE 4-11
ALUMINUM CONCENTRATIONS IN GROUNDWATER
SITE 4 SITE ASSESSMENT REPORT
SAUFLEY FIELD
PENSACOLA, FLORIDA
SAMPLE CONCENTRATION SAMPLE CONCENTRATION
DESIGNATION (pa/L) DESIGNATION (pg/L)
OLFS4-MW01D2-001 336 OLFS4-MW38S-001 215 - estimaled
OLFS4-MWO05S-001 752 OLFS4-MW40S-001 335 - estimated
OLFS4-MW06S-001 1,510 OLFS4-MW41S-001 1,100 - estimated
OLFS4-MW078-001 790 OLFS4-MW435-001 1,070 - estimated
OLFS4-MW08S-001 755 OLFS4-MW45S-001 366 - estimated
OLFS4-MW10D-001 539 OLFS4-MW46S-001 296 - estimated
OLFS4-MW11S-001 560
OLFS4-MW125-001 309
OLFS4-MW13S-001 795
OLFS4-MW16S-001 761
OLFS4-MW175-001 3,110
OLFS4-MW18S-001 2,690
OLFS4-MW20S-001 333
OLFS4-MW218-001 333
OLFS4-MW24S-001 204
OLFS4-MW25S-001 1,440
OLFS4-MW31S-001 262
OLFS4-MW34S-001 245 = |
Florida CTL = 200 pg/L ( Chapter 62-550, F.A.C. Table 1)
Health Based (HB)-CTL = 7,000 ug/L ({ Chapter 62-785, F.A.C. Table A)
Bold Values Exceed CTL
** Values Exceed HB-CTL
Shaded Values Exceed Background Concentration of 712 ug/L

Manganese concentrations greater than its Florida CTL of 50 pg/L were detected in groundwater samples
collected from 39 monitoring wells. Manganese was detected in 17 of the 39 samples at concentrations
exceeding its HB-CTL value of 330 pg/L. However, none of the detected concentrations exceed the site
specific manganese background screening concentration of 2,790 pg/L. Sample designations and

concentrations are provided In Table 4-12.
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TABLE 4-12
MANGANESE CONCENTRATIONS IN GROUNDWATER
SITE 4 SITE ASSESSMENT REPORT
SAUFLEY FIELD
PENSACOLA, FLORIDA
SAMPLE CONCENTRATION SAMPLE CONCENTRATION

DESIGNATION (pal/L) DESIGNATION {pglL)
OLFS4-MW01D2-001 54 OLFS4-MW26D-001 151
OLFS4-MW02D-001 78.5 OLFS4-MW28S-001 342 *
OLFS4-MW03S-001 235 OLFS4-MW29D-001 130
OLFS4-MWO05S-001 495 ** OLFS4-MW30S-001 563 **
OLFS4-MW06S-001 590 ** OLFS4-MW315-001 1,860 **
OLFS4-MW07S-001 816 ** OLFS4-MW32S-001 610 **
OLFS4-MW08S-001 400 ** OLFS4-MW33S-001 178
OLFS4-MW09S-001 847 ** OLFS4-MW345-001 795 **
OLFS4-MW11S-001 185 OLFS4-MW35S-001 98.7
OLFS4-MW13S3-001 332 OLFS4-MW37S-001 310
OLFS4-MW14D-001 67.2 OLFS4-MW38S-001 1,460 **
OLFS4-MW15S5-001 265 OLFS4-MW39S-001 410 **
OLFS4-MW16S5-001 310 OLFS4-MW40S-001 221
OLFS4-MW173-001 209 OLFS4-MW415-001 270
OLFS4-MW18S-001 159 OLFS4-MW42S-001 108
OLFS4-MW19S-001 161 OLFS4-MW43S-001 1,150 **
OLFS4-MW20S-001 173 OLFS4-MW44S-001 1,160 **
OLFS4-MW21S-001 283 OLFS4-MW455-001 1,190 **
OLFS4-MW245-001 98 OLFS4-MW46S-001 598 **
OLFS4-MW25S-001 68.7
Florida CTL =50 pg/L ( Chapter 62-550, F.A.C. Table 1)
Health Based (HB)-CTL = 330 pg/L ( Chapter 62-785, F.A.C. Table A)
Bold Values Exceed CTL
**Values Exceed HB-CTL
No Values Exceed Background Concentration of 2,790 pg/L

456 Monitored Natural Attenuation Analytical Results

Indicators of natural attenuation and the likely aerobic biodegradation of contaminants are directly
measured by changes in groundwater chemistry. Indicators include the biological consumption of
oxygen, nitrate, and sulfate as well as the generation of byproducts such as dissolved iron, manganese,
and methane; moreaver, increases in total alkalinity and carbon dioxide are also indicators of natural
attenuation processes. These geochemical indicators can be used to estimate the site-specific potential

for the biodegradation of contaminants within an aquifer.

During the fourth groundwater sampling event, groundwater samples from five monitoring wells (OLFS4-
MWO05S, OLFS4-MW09S, OLFS4-MW30S, OLFS4-MW32S, and OLFS4-MW37S) were collected and
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analyzed for MNA parameters including: alkalinity, anions (chloride, nitrate, nitrite, and sulfate), dissolved
gasses (hydrogen, methane, nitrogen, and carbon dioxide) both total and dissolved iron and manganese,
sulfide, BOD, and COD. The results are summarized in Table 4-13.

On the western side of Site 4 (Hangar 807 Area), monitoring wells OLFS4-MW09S, OLFS4-MWO05S, and
OLFS4-MW37S were selected for analysis of MNA parameters. As you move from the upgradient well
(OLFS4-MWO08S), through the suspected source area well (OLFS4-MWO0SS) to the downgradient well
(OLFS4-MW37S) analytical results indicate natural attenuation is occurring. Alkalinity, chloride, total iron,
dissolved iron, carbon dioxide gas, and methane are increasing while BOD, COD, nitrate, and sulfate are
decreasing. The lack of increasing manganese concentrations indicate the plume has not reached the
manganese reduction phase. Sulfide was not detected in any of the three groundwater samples.

On the eastern side of Site 4 (Hangar 810 Area), monitoring wells OLFS4-MW32S and OLFS-MW30S
were selected for analysis of MNA parameters. Analytical results indicate that natural attenuation is not
occurring as strongly as in the monitoring wells on the western side of the site. However, when
comparing contaminant concentrations, the concentrations on the eastern side of the site are lower
indicating natural attenuation has occurred

457 Summary

Groundwater samples collected at Site 4 were analyzed for the full suite of TCL and TAL analytes (which
includes petroleum related constituents) and TRPH. Pesticides and PCBs were not detected in the
groundwater samples collected from the Site 4 monitoring wells

Six VOCs were detected at concentrations greater than their Florida CTLs (benzene, cis-1,2-
dichloroethene, dibromochloromethane, ethylbenzene, isopropylbenzene, and total xylenes). Two of the
VOCs were detected at concentrations greater than their Florida NADCs (isopropylbenzene and total
xylenes). Two groundwater samples exceeded the Florida CTL for benzene, one groundwater sample
exceeded the Florida CTL for cis-1,2-dichloroethene, one groundwater sample exceeded the Florida CTL
for dibromochloromethane, two groundwater samples exceeded the Florida CTL for ethylbenzene, four
groundwater samples exceeded the Florida CTL and NADC for isopropylbenzene, and three groundwater
samples exceeded the CTL for total xylenes. Only one groundwater sample contained total xylenes at a
concentration greater than its NADC.
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TABLE 4-13

SUMMARY OF MNA PARAMETERS
SITE 4 SITE ASSESSMENT REPORT
SAUFLEY FIELD
PENSACOLA, FLORIDA

'Hangar 807 Area Hangar 810 Area
LOCATION OLFS4-MW09S | OLFS4-MWO5S | OLFS4-MW37S | OLFS4-MW32S | OLFS4-MW30S
SAMPLE ID UNITS 'OLFS4-MW09S | OLFS4-MWO5S | OLFS4-MW37S | OLFS4-MW32S | OLFS4-MW30S
SAMPLE DATE 4/1312011 4/14/2011 4132011 | 41142011 411472011
MONITORING WELL TYPE Upgradient Source Area Downgradient | Source Area Source Area
ALKALINITY L i 141 | w5 f & | g
[BIOCHEMICAL OXYGENDEMAND ~ MGL | 2 UJ. N — wagz | 2w | 219 Y
CHEMICAL OXYGEN DEMAND MGIL 20U 457 J 20U 20U 20U
CHLORDE  [MGL 88 | 14 | swm | 212 | &
NTRATEN VoL b mewg. | aemin L sed | WY [ ¢erd
SULFATE MGIL 38.6 224 J 16.7 8.05 'J 101
SULFIDE  men = " 067BU | 0678U | O0&7BU | D0678U |  0678U |
TOTAL IRON lueiL 7054 37200 J 494 [ 21400 | 2410 J
DissoLVEDIRON (UGl U | 2880 U | 80 | 137
TOTAL MANGANESE ~ juen | 76 | 65 | o254 | 54 |  3u |
DISSOLVEDMANGANESE ~ |UGL | 716 B8 - | 7w | a8 | 3u
DISSOLVED NITROGEN GAS  |MGL | 17 3 | 1 | 7 B
DISSOLVED CARBONDIOXIDEGAS MGL |, 48 | 1m0 | 31 | 28 | 3@
DISSOLVEDMETHANE  |uUGL | 0066J | 300 | o016 | 20 | EN
Notes:

ug/L=micrograms per Liter

mg/L=miligrams per Liter

U=Analyte not detected above laboratory Method Detection Limit (MDL)
J=Compound was detected at an estimated concentration
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There were four SVOC constituents detected greater than their Florida CTLs. Two samples had
exceedances for 1-methylnaphthalene, two samples had exceedances for 2-methylnaphthalene, two
samples had exceedances for naphthalene, and one sample had an exceedance for 1,1-biphenyl in 2007.

TRPH was detected in a groundwater sample 2011 at a concentration greater than its Florida CTL in only
one sample from a monitoring well (OLFS4MWO05S) located near Building 807. TRPH was not detected
in subsurface soil samples collected in the vicinity of Building 807.

The monitoring well locations (OLFS4MW31S and OLFS4MW32S) in the vicinity of Building 810 that had
groundwater samples with TRPH at concentrations greater than its Florida CTL in 2007, did not exceed
the TRPH CTL in the 2011 groundwater samples. Additionally, it should be noted that two subsurface soil
samples collected in the vicinity of Building 810 in 2006 contained TRPH at concentrations exceeding the
leachability to groundwater SCTL. One of these subsurface soil samples was collected at the location of
monitoring well OLFS4MW33S, which the groundwater sample did not contain a detectable concentration
(190 pg/L U) of TRPH. Based on the decrease in concentrations of TRPH from 2007 to 2011 at
monitoring well locations (OLFS4MW31S and OLFS4MW32S) and that TRPH was not detected in the
groundwater sample from monitoring well OLFS4MW33S in 2007, TRPH does not currently appear to be
leaching 1o groundwater at concentrations that exceed its CTL.

A significant variation in metals concentrations was observed in the groundwater samples collected at
Site 4. More than 35 groundwater samples had exceedances of the Florida CTLs for iron, aluminum, and
manganese. In 2007, various samples had exceedances for chromium and nickel, greater than Florida
CTLs; however, high turbidity was suspected to be the cause of the exceedances. In the 2010 sampling
event, turbidity measurements were less than 5 nephelometric turbidity units (NTUs) and chromium and
nickel were not detected, In the 2011 sampling event, a groundwater sample from monitaring well
OLFS4-MW46S was analyzed for aluminum, iron, chromium, manganese, and nickel, Aluminum, iron,
and manganese were in exceedance of their respective CTLs; however, they are less than their site
specific background concentrations and therefore can be considered naturally occurring.

A summary of the constituents that were found to currently exceed their respective CTLs for
Buildings 807, 809, and 810 is listed below.

Building 807

VOCs: benzene, cis-1,2-dichloroethene, ethylbenzene, isopropylbenzene, and total xylenes
SVOCs: 1-methylnaphthalene, 2-methylnaphthalene, and naphthalene

TRPH

TINUS/TAL-11-053/2761-5.2 4-40 CTO 0029



Rev. 1
July 2011

Buildings 809 and 810

VOCs: isopropylbenzene and total xylenes.
SVOC: Naphthalene
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5.0 SUMMARY AND RECOMMENDATIONS

The purpose of this SA is to provide data to evaluate the current environmental conditions and guide the
remedy selection for petroleum based contaminants present at Site 4. In order to achieve this objective,
samples from subsurface soils and groundwater were collected and analyzed to characterize site
conditions and evaluate the extent of contamination at the site.

51 SITE HYDROLOGY

The depth to groundwater at Site 4 ranges from approximately 32 to 57 feet and is somewhat a subtle
reflection of the land surface topography. The groundwater flow direction in the shallow and deep aquifer
zones is toward the northwest (shown on Figures 3-1 through 3-7). The estimated average groundwater
velocity for the shallow zone at the site was calculated at 0.45 feet per day. A downward vertical gradient

was observed in adjacent pairs of shallow and deep monitoring wells.

52 SOIL ASSESSMENT

After coring surface concreie or pavement, the first 4 feel of each soil investigation location were
advanced using a hand auger. A majority of soil borings completed for this investigation were completed
via DPT. Seven soil borings were completed using a rotosonic drill rig during menitoring well installation
aclivities. While conducting the subsurface soil investigation, samples were collected at 2- to 4-foot
intervals and were screened with a FID. Based upon FID results (included in Appendix C), at least one
sample was collected from each interval for off-site laboratory analysis. The samples were analyzed for
VOCs, SVOCs, TRPH, PCBs, pesticides, cyanide, and metals.

The release of contaminants at Site 4 may have resulted from routine aircraft maintenance activities,
storage of materials used, and refueling activities (NEESA, 1992). The source and nature of materials, as
well as the time of disposal, are undocumented.

Arsenic was detected in 10 subsurface soil samples at concentrations greater than the Florida residential
direct exposure SCTL of 2.1 mg/kg. However, all of the detected concentrations were less than the
Florida commercial/industrial direct exposure SCTL of 12 mg/kg. The site specific background
concentration for arsenic was documented at 1.36 mg/kg. A residential direct exposure to contaminated
soil is not a concern because all residential direct exposure SCTL exceedances were recovered from
depth intervals ranging from 4 to 20 feet bls, which is below the depth at which a fulure residential
exposure would likely occur and the sampling locations are under an impervious concrete cover.
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Two surface soil samples collected near Building 810 exceeded the Florida residential direct exposure
SCTL of 460 mg/kg for TRPH and the leachability to groundwater SCTL of 340 mg/kg. TRPH was
detected at 510 mg/kg in soil sample DPW-15 collected from the 2- to 4-foot depth interval and was also
detected in a soil sample collected in the 4- to 5-foot depth interval during the installation of manitoring
well OLFS4-MW33S (730 mg/kg). A residential direct exposure to the TRPH contaminated soil is not a
concern due to the sample depth interval being below the depth at which a future residential exposure
would likely occur and that the sampling location is currently under an impervious concrete cover.

In addition to the residential direct exposure exceedance, TRPH also exceeded the leachability to
groundwater SCTL in the two subsurface soil samples in the vicinity of Building 810, Although TRPH
exceeded its CTL in groundwater samples collected at Building 810 in 2007, the groundwater samples
collected in 2011 at this location were less than its Florida CTL. This suggests that TRPH is not currently
leaching to groundwater at this location.

Two soil samples collected from borings advanced in the wash rack area adjacent to Building 810 also
exceeded the leachability to groundwater criteria for 1,1-biphenyl (0.34 mg/kg) and methyl chioride
(0.27 mg/kg estimated. However, 1,1-biphenyl and methyl chloride should not be a concern because
they were not detected in groundwater samples collected from nearby monitoring wells.

None of the other target analytes were detected in the Site 4 subsurface soil samples at concentrations
that exceed their Florida SCTLs.

5.3 GROUNDWATER ASSESSMENT

Groundwater sampling was conducted over the course of four field events. The initial groundwater
sampling event at Site 4 occurred between December 2006 and January 2007. Analytical data from this
event were evaluated against Florida's CTLs. Following evaluation of the initial groundwater sampling
results, 10 additional wells were installed and sampled during the second event conducted in June 2007.
The third groundwater sampling event was conducted in June 2010 and the fourth groundwater sampling
event was conducted in April 2011

Groundwater sampling conducted in the vicinity of Building 807 contained VOCs and SVOCs in
exceedance of Florida CTLs at three monitoring well locations, OLFS4-MW05S, OLFS4-MWO07S and
OLFS4-MWO03S, which were installed on the western side of the building. TRPH exceeded its CTL in the
groundwater sample from monpitoring well OLFS4-MWO05S. Results from all four sampling events
indicated that the VOCs, SVOCs, and TRPH found in the groundwater near the suspected source area
are limited in areal extent and therefore delineation is complete.
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Groundwater sampling conducted in the vicinity of Buildings 809 and 810 contained VOCs and SVOCs in
exceedance of Florida CTLs at two monitoring well locations, OLFS4-MW30S and OLFS4-32S, which
were inslalled on the eastern side of the building. Results from all four sampling events indicated that the
VOCs and SVOC found in the groundwater near the suspected source area are limited in areal extent

and therefore delineation is complete.

Groundwater sampling was conducted during four events in the vicinity of Buildings 807, 808, 809, and
810 and detected metals concentrations exceeded Florida CTLs. However, the detected metals
concentrations are comparable to the background concentrations indicating they are most likely naturally

occurring and should not be considered to have been caused by operations or a release from Site 4.

54 CONCLUSIONS

Exceedance of Florida's soil and groundwater CTLs were documented during assessment activities at
Site 4 — Saufley Field, located in Pensacola, Florida. Potential exposure to impacted soil and
groundwater is minimized by the predominant impervious surface cover and depth to groundwater in the
study area. The surface cover will also minimize leaching of contaminants from impacted soil to

groundwaler,

Review of the data generated for the four sampling events indicates that petroleum related constituents
and solvents were detected in groundwater samples collected from Site 4 shallow monitoring wells at
concentrations greater than their Florida CTLs. Additionally, although aluminum, iron, and manganese
were detected in groundwater samples at concentrations greater than the secondary drinking water
standards, the analytical results of background groundwater samples collected in the vicinity of Site 4
indicates that the detected metals are naturally occurring and not caused by operations or a release from
the Site. Based on these findings, benzene, cis-1,2-dichloroethene, ethylbenzene, isopropylbenzene,
naphthalene, total xylenes, and TRPH were identified as being the primary chemicals of concern (COCs)
that are limited in areal extent at Site 4. Additionally, based on the assessment findings presented herein,
the delineation is considered complete and no further assessment activities are warranted. Also, based
on analytical results for natural attenuation parameters results and the decrease in concentrations of the
target analytes at Buildings 809 and 810, natural attenuation is occurring; therefore, Tetra Tech
recommends implementing natural attenuation monitoring as the remedy for this site.

55 NATURAL ATTENUATION MONITORING PLAN

Pursuant to Chapter 62-770.690, the Navy is requesting natural attenuation manitoring as the remedy for
groundwater at Site 4. The use of natural attenuation monitoring is appropriate for the site because free-
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phase product is not present, the COCs are not migrating beyond the temporary point of compliance well
locations, and the COCs are conducive to natural attenuation.

Arsenic and TRPH were identified in the subsurface soil as a COC based on their exceedance of Florida
Residential Direct Exposure SCTLs, but not Florida's Industrial Direct Exposure SCTLs. The soils at Site
4 do not present unacceptable risks for current or future residential exposure because the arsenic and
TRPH exceedances were at sample depths of greater than 2 feet bls where a residential exposure is not
considered to occur, Although TRPH exceeds Florida's leachability to groundwater SCTL, the existing
impervious concrete cover will minimize leaching of residual concentrations in soil to groundwater.

Contaminated groundwater, specifically benzene, cis-1,2-dichloroethene, isopropylbenzene, total xylenes,
1-methylnaphthalene, 2-methylnaphthalene, naphthalene, and TRPH were the only constituents that
exceeded Florida CTLs. Concentrations were less than NADCs in the sampling events conducted from
2007 to 2010.

The results of the 2011 sampling event indicate that cis-1,2-dichloroethene, total xylenes, and
naphthalene exceeded their NADC levels in the groundwater sample from monitoring well OLFS4-
MWO5S and isopropylbenzene exceeded its NADC level in the groundwater sample from monitoring well
OLFS4-MW32S, Water levels decreased an average of 4 feet from 2010 to 2011 and could be a
contributing factor to the increase in concentration. MNA parameters were collected from the

aforementioned monitoring wells and the analytical data indicates natural attenuation is occurring.

At the present time there potable water supply wells are not located at Saufley Field and their installation
is unlikely 1o occur in the future. Polable waler is provided to Saufley Field from the NTTC Corry Station,
located approximately 5.5 miles from the Site. There is currently not a complete exposure pathway for
the groundwater impacted by benzene, cis-1,2-dichloroethene, isopropylbenzene, total xylenes,
1-methylnaphthalene, 2-methylnaphthalene, naphthalene, and TRPH at the facility.

Because contamination likely occurred at Site 4 as a subsurface release and that 90 percent of the site is
covered by buildings or concrete, there is limited potential for exposure of ecological receptors to
subsurface soll. This results in an incomplete exposure pathway for ecological receptors to be exposed
to the arsenic and TRPH contaminated subsurface soil,
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551 Natural Attenuation Monitaring Plan

This natural attenuation monitoring plan addresses the separate groundwater contaminated areas, the
first at Building 807 and the second at Buildings 809 and 810, the following monitoring wells are proposed
to be sampled on a semi-annual basis,

Building 807

Source Area Monitoring Wells Point of Compliance (Perimeter Wells)
MW-05S MW-088
MW-078 MW-09S8
MW-03S MW-258

MW-37S

MW-02D

Building 810

Source Area Monitoring Wells Point of Compliance (Perimeter Wells)
MW-308 MW-31S
MW-32S MW-33S

MW-34S

MW-35S

MW-29D

The monitoring well locations are shown on Figures 5-1 and 5-2.

Semi-annual groundwater sampling of the designated wells should be analyzed for the following

parameters:

Building 807

Benzene; cis-1,2-dichloroethene; isopropylbenzene; total  xylenes; 1-methylnaphthalene;
2-methylnaphthalene; naphthalene; TRPH; and MNA parameters including alkalinity, anions (chloride,
nitrate, nitrite and sulfate), dissolved gasses (hydrogen, methane, nitrogen and carbon dioxide) both total
and dissolved iron and manganese, sulfide, BOD, and COD.

Buildings 809 and 810

Isopropylbenzene; total xylenes; naphthalene; and MNA parameters including alkalinity, anions (chloride,
nitrate, nitrite and sulfate), dissolved gasses (hydrogen, methane, nitrogen and carbon dioxide) both total
and dissolved iron and manganese, sulfide, BOD, and COD.
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Prior to groundwater sampling, static water level measuremenis from the site monitoring wells will be
recorded. Purging and sampling will be performed using low flow sampling techniques. Field instruments
will be used to monitor pH, conductivity, temperature, turbidity, and dissolved oxygen during well purging.
The groundwater samples will be analyzed at an off-site laboratory for the above indicated parameters as
specified in Chapter 62-770, F.A.C.

5.6 REPORTING

Each semi-annual monitoring report shall summarize investigation activities at the site and will include
laboratory data reports, chains of custody for the current sampling event, a cumulative summary of
laboratory analytical results, site plans showing the most recent analytical results, a cumulative summary
table of water level data, a map showing the most recent water level data and groundwater flow
interpretation, and conclusions and recommendations.
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6.0 HUMAN HEALTH RISK ASSESSMENT

This section presents the HHRA for subsurface soil and groundwater at Site 4. The objective of the risk
assessment is to determine whether detected concentrations of chemicals in subsurface soil and
groundwater pose significant threats to potential human receptors under current and/or future land use.
The potential risks to receptors are estimated based on the assumption no further actions are taken to

control contaminant releases or prevent receptor exposure.

6.1 HUMAN HEALTH RISK ASSESSMENT PROTOCOL

The following USEPA, FDEP, and Navy guidance documents and regulations were used to develop the

HHRA methodology and to evaluate potential risks for each site:

e Conducting Human Health Risk Assessments under the Environmental Restoration Program,

Department of the Navy, February 2001.

e Navy Policy on the Use of Chemical Background Levels, Department of the Navy, January 2004.

e Technical Report: Development of Soil Cleanup Target Levels for Chapter 62-777, FAC, FDEP,
February 2005.

e State of Florida Chapter 62-780, FAC, Contaminated Site Cleanup Criteria, April 2005.

e Risk Assessment Guidance for Superfund: Volume I, Human Health Evaluation Manual (Part A),
USEPA, December 1989.

e Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors,
USEPA, March 1991.

e Guidance for Data Usability in Risk Assessment (Part A), USEPA, April 1992c.

e Supplemental Guidance to RAGS: Calculating the Concentration Term, USEPA, May 1992d.

¢ Preliminary Review Draft: Superfund’s Standard Default Exposure Factors for the Central Tendency

and Reasonable Maximum Exposure, USEPA, May 1993.

e Soil Screening Guidance: Technical Background Document, USEPA, July 1996.
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e Exposure Factors Handbook, USEPA, August 1997b.

e Supplemental Guidance to RAGS: Region IV Bulletins, Human Health Risk Assessment, USEPA
Region 4, May 2000.

e Role of Background in the CERCLA Cleanup Program, USEPA, April 2002.

e Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites,
USEPA, and December 2002a.

e Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites, USEPA,
December 2002b.

e Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual (Part E,

Supplemental Guidance, Dermal Risk Assessment), USEPA, July 2004.

The components of a HHRA are addressed in the following sections:

Data Evaluation Protocol [including data usability assessment; chemical of potential concern (COPC)]
selection)

e EXxposure Assessment

e Toxicity Assessment

e Risk Characterization

e Uncertainty Analysis

The risk assessment presented in this report considers both USEPA and FDEP policies and guidelines
available for conducting HHRAs. Quantitative risk estimates are developed for receptor exposure to
subsurface soil and groundwater using the “risk-ratio” approach defined in Section 6.3.3. USEPA Region
IV supports the use of this technique. Additionally, comparisons of site soil and groundwater
concentrations to FDEP CTLs recommended in FDEP Chapter 62-780, FAC are provided (Section 6.6).
This rule presents a phased risk-based corrective action process that is iterative and tailors site

rehabilitation tasks to site-specific conditions and risks.

6.1.1 Data Evaluation Protocol

Data evaluation, the first component of a baseline HHRA, is a two-step, medium-specific task involving

the compilation and evaluation of analytical data. The first step involves the compilation of the analytical
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database and an evaluation of data usability for purposes of HHRA. The second step of the data
evaluation is the selection of a medium-specific list of COPCs, which are used to quantitatively or
gualitatively determine potential human health risks for site media. COPCs are selected primarily based
on a toxicity screen (i.e., a comparison of site contaminant concentrations to conservative toxicity
screening values) and a background screen (i.e., a comparison of site concentrations to background
concentrations). In addition, as discussed below, factors such as frequency of detection are considered

in some cases. The results of the COPC selection process are presented in Section 6.2.

6.1.1.1 Data Usability

Data collected from the field investigation were used to assess risks to potential human receptors. The
data were validated according to USEPA National Validation Functional Guidelines for Organic Data
Review (USEPA, 1999c), the Laboratory and Data Validation Functional Guidelines for Evaluation of
Inorganic Analysis (USEPA, 1994c), and TtNUS SOPs.

Only the fixed-based analytical results from the field investigations were used in the quantitative risk
evaluation. All detected concentrations with "J" qualifiers are considered positive detections and were
used in the risk evaluation. Data with "U" and "UJ" qualifiers and data qualified because of blank
contamination were retained and evaluated as nondetects. Field measurements and data regarded as
unreliable (i.e., qualified as "R" during the data validation process) were not used in the quantitative risk

assessment.

No surface soil samples (0 to 2 feet bls) were collected during the RI field investigations, consequently

only subsurface soil and groundwater are evaluated in this HHRA.

6.1.1.2 Selection COPCs for Quantitative Risk Assessment

The selection of COPCs is a qualitative screening process used to limit the number of chemicals and
exposure routes quantitatively evaluated in the baseline HHRA to those site-related constituents that
dominate overall potential risks. Screening, primarily by risk-based concentrations and base-wide

background levels, is used to focus the risk assessment on meaningful chemicals and exposure routes.

In most cases, a chemical is selected as a COPC and retained for further quantitative risk evaluation if
the maximum detection in a sampled medium exceeds the selected risk-based concentration(s) (i.e., the
COPC screening level) and the chemical is determined to be present at concentrations exceeding
background. This second condition applies only to those chemicals for which background comparison is

possible and appropriate (e.g., metals). Background data are not available for organic chemicals.
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Chemicals eliminated from further evaluation at this time are assumed to present minimal risks to

potential human receptors.

6.1.1.2.1 COPC Screening Levels

Several types of screening concentrations were used to identify COPCs for subsurface soil and

groundwater at Site 4. The screening concentrations are as follows:
Soil

Screening concentrations based on the following criteria were used to select COPCs for subsurface soil:
e USEPA Region 9 PRGs for Residential Soil (USEPA Region 9, October 2004b)

e Florida SCTLs for Direct Contact (FDEP, April 2005b)

e Florida SCTLs for Leachability Based on Groundwater Criteria (FDEP, April 2005b)

Groundwater

Screening concentrations based on the following USEPA and State of Florida criteria were used to select

COPCs for groundwater:

e USEPA Region 9 PRGs for Tap Water (USEPA Region 9, October 2004b). The Region 9 Tap Water

PRGs are based on the cumulative effects of ingestion, dermal contact, and inhalation (for volatiles).

e USEPA Maximum Contaminant Levels (MCLs) (USEPA, August 2006)

e Florida Groundwater Cleanup Target Levels (CTLs) (FDEP, April 2005b). The Florida Groundwater
CTLs are based on ingestion only. Note that some the Groundwater CTLs are calculated risk-based

values while others are standards such as primary and secondary MCLs.

Most of the Region 9 PRGs and State of Florida SCTLs are based on a Hazard Quotient (HQ) of 1.0 (i.e.,
a no adverse non-carcinogenic effect level) or a cancer risk level of 1 x 10 (i.e., a one-in-one million
probability of developing cancer), but are adjusted (lowered) to reflect cumulative risk issues (e.g., Region

9 PRGs are typically adjusted to reflect a HQ of 0.1).
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In the risk assessment conducted according to USEPA methodology, the screening levels for both
carcinogens and non-carcinogens were developed using the guidance provided in the USEPA Region 4
Human Health Risk Assessment Bulletins -- Supplement to RAGS (USEPA Region 4, May 2000). In this
approach, the risk-based USEPA Region 9 screening concentrations correspond to a HQ of 0.1 (for
noncarcinogens) or an incremental lifetime cancer risk (ILCR) of 1 x 10°® (for carcinogens). The Region 9
PRG values for noncarcinogens were multiplied by 0.1 to account for potential cumulative effects of
several chemicals affecting the same target area or producing the same adverse non-carcinogenic health
effect.

Toxicity values for several chemicals have changed since the USEPA Region 9 PRG table was last
updated in December 2004. For those chemicals with outdated toxicity criteria, PRGs were updated

using current toxicity values. Chemicals with updated PRGs are indicated in Tables 6-1 and 6-2.

The screening levels used in the risk assessment conducted according to FDEP methodology were
developed using the guidance provided in Appendices D and E of the Technical Report for Chapter 62-
777 (FDEP, 2005a) and are presented in Section 6.6.

Exposure to COPCs in subsurface soil is typically evaluated only for potential exposure during
construction or excavation activities. Therefore, a construction/excavation worker is considered to be the
receptor most likely exposed to COPCs in subsurface soil. However, subsurface soil could potentially be
brought to the surface during future excavation projects resulting in exposure of other receptors such as
future residents or workers. For this reason, potential exposure of residents and typical industrial workers

to subsurface soils are also evaluated in the risk assessment.

Screening Levels for Lead

Limited criteria are available to evaluate the potential risks associated with lead. There are no strictly
risk-based concentrations for this chemical because the USEPA has not derived toxicity values [i.e.,
cancer slope factors (CSFs), reference doses (RfDs)] for lead. However, recommended screening levels

are available for lead in soil and are frequently used to indicate the need for response activities.

Guidance from both the Office of Prevention, Pesticides, and Toxic Substances (OPPTS) and the Office
of Solid Waste and Emergency Response (OSWER) recommend 400 mg/kg as the lowest screening
level for lead-contaminated soil in a residential setting where children are frequently present (USEPA,
1994b). OPPTS identifies 2,000 to 5,000 mg/kg as an appropriate range for areas where contact with soil
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Scenario Timeframe: Current/Future
Medium: Subsurface Soil
Exposure Medium: Subsurface Soil
. Rationale for
Exposure . Minimum Maximum . Sample of Maximum Frequency Range of Concentration Background USEPA Region 9 USE.PA S.SL COPC| Contaminant
Point CAS Number Chemical Concentration® | Concentration®| O™t Concentration of Nondects® Used for value® PRG (Residential)® Soll to Al Flag [ Deletion or
Detection Screening® (Residential)® @
Selection
Site 4 Volatile Organic Compounds
78-93-3  [2-Butanone 15J 6.3 J ug/kg OLFS4-MW35S-29 3/33 1.3-70 6.3 NA 2200000 N 24000000 sat No BSL
67-64-1 |Acetone 2.4 4317 ug/kg OLFS4-DPW11-5S45 2/33 1.8-100 4.3 NA 1400000 N NA No BSL
75-09-2  [Methylene Chloride 2707 2707 ug/kg OLFS4-DPW16-S4 1/38 0.56 - 30 270 NA 9100 C 13000 C No BSL, FOD
1330-20-7 [Total Xylenes 2.4 2.4 ug/kg OLFS4-MW25-S-40 1/63 0.64 - 35 2.4 NA 27000 N 70000 N No BSL, FOD
Semivolatile Organic Compounds
92-52-4 [1,1-Biphenyl 340 J 340 J ug/kg OLFS4-MW33S-5 1/33 55 - 120 340 NA 300000 N NA No BSL, FOD
91-57-6 _[2-Methylnaphthalene 1400 1500 ug/kg OLFS4-MW33S-5 2/63 20 - 49 1500 NA 5600 N© NA No BSL, FOD
132-64-9 [Dibenzofuran 190 J 190 J ug/kg OLFS4-MW33S-5 1/33 55-120 190 NA 7300 N® NA No BSL, FOD
86-73-7 [Fluorene 78 J 170 J ug/kg OLFS4-MW33S-5 2/63 20 - 49 170 NA 270000 N NA No BSL, FOD
91-20-3 [Naphthalene 2207 350 J ug/kg OLFS4-DPW15-S4 2/63 20 - 49 350 NA 5600 N 17000 N No BSL, FOD
85-01-8  [Phenanthrene 75 J 75 J ug/kg OLFS4-MW33S-5 1/63 20 - 49 75 NA 230000 N"% NA No BSL, FOD
Pesticides/PCBs
11096-82-5 |Aroclor-1260 6.6J | 6.6J | wugkg | OLFS4-DPW15-S4 | 1/36 | 42-51 [ 6.6 [ NA [ 220 C [ NA | No | BSL FOD
Metals
7429-90-5 FMIaII 776 21500 mg/kg OLFS4-DPW18-S12 45/45 --- 21500 3833.36 709000 N ASL
7440-38-2 LI 0.2 4.2 mg/kg OLFS4-MW33S-5 55/55 - - - 4.2 1.56 769 C ASL
7440-39-3 |Barium 0.42 30.1 mg/kg OLFS4-MW33S-5 45/45 --- 30.1 4.63 70900 N No BSL
7440-70-2 |[Calcium 58.7 762 mg/kg OLFS4-DPW15-S4 26/45 49.2-61.1 762 NA No NUT, BKG
2N chromium | 157 25.3 mg/kg OLFS4-DP12-520 55/55 --- 25.3 6.13 22 NOH12 276 C ASL
7440-48-4 |Cobalt 0.27 1.2 mg/kg OLFS4-MW33S-5 16/45 0.25-0.31 1.2 1180 C No BSL
7440-50-8 [Copper 0.35J 6.9 mg/kg OLFS4-DPW18-S12 45/45 --- 6.9 5.74 NA No BSL
| 7430806 [ 382 14100 mglkg OLFS4-SB3-5-10 45/45 - 14100 2745 VS - | ASL
7439-92-1 |Lead 0.6 5.2 ma/kg OLFS4-DP27-S4 55/55 --- 5.2 NA No BSL, BKG
7439-95-4 [Magnesium 51.8 J 203 ma/kg OLFS4-DPW21-S12 21/45 49.2-61.1 203 133 NA No NUT
0.85 588 mg/kg OLFS4-MW33S-5 45/45 --- 588 21.36 7000 N__ IR ASL
OLFS4-DPW15-S4,
7439-97-6 [Mercury 0.019 0.019 ma/kg OLESA-MW33S.5 2/45 0.012 - 0.016 0.019 0.1 23N NA No | BSL, FOD, BKG
7440-02-0 [Nickel 0.37 3.1 ma/kg OLFS4-DPW21-S12 35/45 0.25-0.31 3.1 6.38 160 N NA No BSL, BKG
7440-09-7 |Potassium 56.4 J 215 mg/kg OLFS4-DPWO01-545 19/45 49.2 - 61.1 215 460.67 NA NA NUT, BKG
7782-49-2 |Selenium 0.28 0.35 mg/kg OLFS4-SB4-5-45 2/45 0.25-0.31 0.35 0.62 39 N NA No [ BSL, FOD, BKG
7440-23-5 [Sodium 1090 1090 mg/kg OLFS4-DPW12-S45 1/45 49.2 - 61.1 1090 NA No NUT, FOD
Em_ 127 358 mg/kg OLFS4-SB3-5-10 45/45 --- 35.8 NA ASL
7440-66-6 |Zinc 0.54 8.9 mg/kg OLFS4-DPW21-S12 39/45 0.54-0.61 8.9 NA No BSL, BKG
Miscellaneous Parameters
57-12-5 [Cyanide [ 017 | 017 | mgkg | OLFS4-DPWO07-S45 | 1/45 | 0.13-0.15 | 0.17 [ NA [ 120 N [ NA | No | BSL FOD
Petroleum Hydrocarbons
[TPH (C08-C40) [ 11J | 730 | mgkg | OLFS4-Mw33s5 | 863 | 7-12 [ 730 [ NA [ NA [ NA [ No | NTX
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TABLE 6-1
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SUBSURFACE SOIL
SITE 4 REMEDIAL INVESTIGATION REPORT
OLF SAUFLEY
PENSACOLA, FLORIDA
Scenario Timeframe: Current/Future
Medium: Subsurface Soil
Exposure Medium: Subsurface Soil
Footnotes Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. C = Carcinogen
2 - Values presented are sample-specific quantitation limits. COPC = Chemical Of Potential Concern
3 - The maximum detected concentration is used for screening purposes. J = Estimated value
4 - To determine whether metal concentrations were within background levels, soil concentrations were compared to facility background levels described in Section 6.1.1.1. N = Noncarcinogen
If the maximum concentration of a chemical is less than the background value, that chemical was not selected as a COPC. NA = Not Applicable/Not Available
5 - USEPA Region 9 Preliminary Remediation Goal Table. The non-carcinogenic values (denoted with a "N" flag) are the RBC divided by 10 to correspond to a target hazard quotient sat = soil saturation concentration
of 0.1. Carcinogenic values represent an incremental cancer risk of 1.0E-06 (carcinogens denoted with a "C" flag) (USEPA, 2004b, Update December 29, 2004). SSL = Soil Screening Level

6 - USEPA Soil Screening Levels. USEPA Internet Site at http://rais.ornl.gov/calc_start.shtml. (Soil-to-air SSLs for noncarcinogens are divided by 10).
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level and for inorganics is present above background levels. Rationale Codes:
8 - The PRG for naphthalene is used as a surrogate for 2-methylnaphthalene. For selection as a COPC:
9 - The value presented in the USEPA Region 9 PRG Table (USEPA, 2004b) was updated using current toxicity data. ASL = Above Screening Level and site background.
10 - The PRG for pyrene is used as a surrogate for phenanthrene.
11 - The PRG for hexavalent chromium is presented. For elimination as a COPC:
12 - One tenth of the non-carcinogenic PRG is less than the carcinogenic PRG; therefore, the noncarcinogenic PRG is presented. BKG = Less than Background Concentration

BSL = Below COPC Screening Level
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria. Shaded chemical name indicates that the FOD = Frequency of Detection
chemical was retained as a COPC. NUT = Essential nutrient

NTX = No toxicity criteria
Associated Samples
OLFS4-DP01-S20 OLFS4-DP27-S4 OLFS4-DPW21-S12
OLFS4-DP02-S20 OLFS4-DP27-S4-D OLFS4-DPW22-S26
OLFS4-DP03-S20 OLFS4-DP28-S8 OLFS4-DPW23-S26
OLFS4-DP04-S20 OLFS4-DP29-S4 OLFS4-DPW24-S26
OLFS4-DP05-S20 OLFS4-DP29-S4-D OLFS4-MW24S-20
OLFS4-DP06-S20 OLFS4-DP30-S8 OLFS4-MW25-S-10
OLFS4-DP07-S20 OLFS4-DPWO01-S45 OLFS4-MW25-S-40
OLFS4-DP08-S20 OLFS4-DPW02-S10 OLFS4-MW26-S-25
OLFS4-DP09-S20 OLFS4-DPW03-S10 OLFS4-MW27S-10
OLFS4-DP10-S20 OLFS4-DPW04-S10 OLFS4-MW27S-45
OLFS4-DP11-S20 OLFS4-DPW05-S10 OLFS4-MW33S-26
OLFS4-DP12-S20 OLFS4-DPW06-S10 OLFS4-MW33S-5
OLFS4-DP13-S20 OLFS4-DPWO07-S45 OLFS4-MW35S-29
OLFS4-DP14-S20 OLFS4-DPWO08-S10 OLFS4-MW36S-25
OLFS4-DP15-S20 OLFS4-DPW09-S10 OLFS4-SB2-S-10
OLFS4-DP16-S6 OLFS4-DPW10-S45 OLFS4-SB2-S-26
OLFS4-DP17-S10 OLFS4-DPW11-S45 OLFS4-SB3-S-10
OLFS4-DP18-S6 OLFS4-DPW12-S45 OLFS4-SB3-S-26
OLFS4-DP19-S12 OLFS4-DPW13-S4 OLFS4-SB4-S-10
OLFS4-DP20-S10 OLFS4-DPW14-S6 OLFS4-SB4-S-45
OLFS4-DP21-S10 OLFS4-DPW15-S4 OLFS4-SB5-S-10
OLFS4-DP22-S18 OLFS4-DPW16-S4 OLFS4-SB5-S-45
OLFS4-DP23-S8 OLFS4-DPW17-S12 OLFS4-SB6-S-16
OLFS4-DP24-S8 OLFS4-DPW18-S12 OLFS4-SB7-S-12
OLFS4-DP25-S10 OLFS4-DPW19-S12 OLFS4-SB8-S-12
OLFS4-DP26-S6 OLFS4-DPW20-S12
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TABLE 6-2
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER
SITE 4 REMEDIAL INVESTIGATION REPORT
OLF SAUFLEY
PENSACOLA, FLORIDA

Scenario Timeframe: Current/Future
Medium: Groundwater
Exposure Medium: Groundwater
c trati Rationale for
Exposure CAS . Minimum Maximum . Sample of Maximum Frequency Range of oncentration Background USEPA Region 9 © |COPC Contaminant
Point Number Chemical Concentration® | Concentration® Units Concentration of ) Nondects® Used for Value® Tap Water PRG® USEPA MCL Flag Deletion or
Detection Screening® p on o
Selection
Site 4 Volatile Organic Compounds
75-34-3 |1,1-Dichloroethane 5.2 27 ug/L | OLFS4-DPW01-G53-55 2/57 0.15-0.75 27 NA 91 N® NA No BSL
78-93-3 [2-Butanone 3.8J 4] ug/L OLFS4-MW38-0607 2/57 1.2-6.2 4 NA 700 N NA No BSL
591-78-6 [2-Hexanone PN 2] ug/L | OLFS4-DPW13-34-36 1/57 0.83-4.2 2 NA NA NA No BSL, FOD
67-64-1 [Acetone 33 52 ug/L | OLFS4-DPW13-34-36 18/57 1.1-16 52 NA 550 N BSL
0117 26 ug/lL_| OLFS4-DPW01-G5355 | _ 13/57 011-04 26 NA 0.35 C ASL
75-27-4 _|Bromodichloromethane 0.24 ] 0.6 J ug/L OLFS4-MW39-0607 4/57 0.24-1.2 0.6 NA 0.18 C BSL
75-25-2__|Bromoform 0.4 0.4 ug/L OLFS4-MW39-0607 1/57 0.24-1.2 0.4 NA 85 C BSL, FOD
75-15-0 [Carbon Disulfide 0.52 J 4.3 ug/L | OLFS4-MWO09S-001 3/57 0.13-0.65 4.3 NA 100 N NA No BSL
fPYWTER Chiorodibromomethane 0.26 J 0.5 ug/L OLFS4-MW39-0607 5/57 0.08-1 0.5 NA [ 80 |
Chloroform 0.16 J 3 ug/L OLFS4-MW39-0607 15/57 0.15-0.75 3 NA
74-87-3 0.18 J 0.55J ug/L OLFS4-MW15S-001 8/57 0.18-2 0.55 NA
cis-1,2-Dichloroethene 0.61 J 350 ug/L | OLFS4-DPWO01-G53-55 4/57 0.3-22 350 NA
110-82-7 |Cyclohexane 0.27J 42 ug/l | OLFS4-MwW32S-001 7/57 0.18-0.6 4.2 NA
100-41-4 |Ethylbenzene 0.16 J 110 ug/l | OLFS4-MwW32S-001 6/57 0.14-04 110 NA
Isopropylbenzene 0.33J 80 ug/L OLFS4-MW32S-001 9/57 0.25-0.5 80 NA 66 N Yes
108-87-2 0.53J 16 ug/L OLFS4-MW32S-001 5/57 02-1 16 NA
127-18-4 RIS G 0.2 0.54J ug/L | OLFS4-DPW03-G53-55 4/57 0.14-0.7 0.54 NA 01cC Yes
108-88-3 0.23J 4.8 ug/l | OLFS4-Mw325-001 13/57 0.18-0.3 4.8 NA
1330-20-7 GRS 0.28 J 840 ug/L OLFS4-MW32S-001 9/57 0.21-1 840 NA 21N Yes
JETRTER trans-1,2-Dichloroethene 0.45 J 48 ug/l | OLFS4-MW15S-001 5/57 0.4-2 48 NA 11 N® 100 Yes
75-69-4 0.16 J 0.16 J ug/L OLFS4-MW36S-001 1/57 0.15-0.75 0.16 NA BSL, FOD
Rl Viny! Chioride 0.27 J 0.36 J ug/L OLFS4-MW15S-001 2/57 0.19 - 0.95 0.36 NA 0.02 C Yes
Semivolatile Organic Compounds
92-52-4 _|1,1-Biphenyl 117 117 ug/l | OLFS4-MW31S-001 1/39 1-3 1.1 NA 30 N NA No BSL, FOD
91-57-6 PRV R 3.2 7.9 ug/l | OLFS4-MwW05S-001 4/45 1-4 7.9 NA 0.62 N© Yes ASL
117-81-7 |Bis(2-ethylhexyl)phthalate 1.4 1.8 J ug/L | OLFS4-MW17S-001 2/45 1-8 1.8 NA 48 C 6 No BSL, FOD
OLFS4-MW05S-001,
85-68-7 |Butyl Benzyl Phthalate 1.6 J 1.6 J UL | Ol FSAMWI16S-001 2/45 1-6 1.6 NA 730 N NA No BSL, FOD
105-60-2 [Caprolactam 1.2 4.4 ug/l | OLFS4-MwW19S-001 7145 1-9 4.4 NA 1800 N NA No BSL
84-74-2 |di-n-Butyl Phthalate 1.4 ] 1.4 ] ug/L | OLFS4-MW16S-001 1/45 1-7 1.4 NA 360 N NA No BSL, FOD
13 68 ug/L | OLFS4-MW32S-001 3/45 1-3 68 NA 0.62 N Yes ASL
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene 0.01J 8.6 ug/ll | OLFS4-MWO05S-001 13/35 0.01-0.012 8.6 NA ASL
2-Methylnaphthalene 0.025 J 12 ug/ll | OLFS4-MWO05S-001 11/35 0.016 - 0.019 12 NA NA ASL
83-32-9 |Acenaphthene 0.014 J 0.4 ug/L [ OLFS4-MW23S-001 2/35 0.01-0.012 0.4 NA 37N NA No BSL
208-96-8 |Acenaphthylene 0.86 0.86 ug/L | OLFS4-MW31S-001 1/35 0.0085 - 0.01 0.86 NA 37 N1O NA No BSL, FOD
Benzo(a)anthracene 0.018 J 0.03J ug/L | OLFS4-MW12S-001 2/35 0.01 - 0.012 0.03 NA 0.029 c® ASL
Benzo(a)pyrene 0.03 J 0.03 J uglL | OLFS4-MW12S-001 1/35 0.0095 - 0.011 0.03 NA 0.0029 c® ASL
PIERR A B enzo(b)fluoranthene 0.04 J 0.04 J ugll | OLFS4-MwW12S-001 1/35 0.016 - 0.019 0.04 NA 0.029 c® ASL
207-08-9 |Benzo(K)fluoranthene 0.037 J 0.037 J ug/L | OLFS4-MW12S-001 1/35 0.013 - 0.015 0.037 NA 0.29 ¢V NA No BSL, FOD
218-01-9 |Chrysene 0.027 J 0.046 J ug/L | OLFS4-MW12S-001 2/35 0.009 - 0.01 0.046 NA 2.9 c® NA No BSL
206-44-0 |Fluoranthene 0.016 J 0.093 ug/L | OLFS4-MW12S-001 6/35 0.012-0.014 0.093 NA 150 N NA No BSL
86-73-7 |Fluorene 0.015 J 0.15 ug/L [ OLFS4-MW23S-001 5/35 0.012 - 0.015 0.15 NA 24 N NA No BSL
0.044 J 793 ug/lL | OLFS4-MW325-001 12/35 0.019- 0.022 79 NA 0.62 N Yes ASL
85-01-8 |Phenanthrene 0.02J 0.07 ug/L OLFS4-MW125-001 9/35 0.014 - 0.016 0.07 NA 18 N® NA No BSL
129-00-0 |Pyrene 0.012 J 0.06 ug/L [ OLFS4-Mw12S-001 5/35 0.01-0.012 0.06 NA 18 N NA No BSL
Benzo(a)pyrene Equivale 0.044 ug/L | OLFS4-MW12S-001 2/35 0.044 NA 0.0029 C® 0.2 e ASL
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Scenario Timeframe: Current/Future
Medium: Groundwater
Exposure Medium: Groundwater

TABLE 6-2

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER

SITE 4 REMEDIAL INVESTIGATION REPORT
OLF SAUFLEY
PENSACOLA, FLORIDA

. Rationale for
Exposure CAS . Minimum Maximum . Sample of Maximum Frequency Range of Concentration Background USEPA Region 9 © |COPC Contaminant
Point Number Chemical Concentration® | Concentration® Units Concentration of ) Nondects® Used for Value® Tap Water PRG® USEPA MCL Flag Deletion or
Detection Screening® p on o
Selection
Site 4 Metals
7429-90-5 INIIGL 3133 3110 ugl. | OLFS4-MW17S-001 37/45 75-75 3110 50 42 Yes ASL
7440-38-2 TNEEUILE 3.6 5.8 ug/L OLFS4-MW17S-001 5/45 0.83-4 5.8 0.045 C Yes ASL
7440-39-3 [Barium 9.1 316 ug/L OLFS4-MW23S-001 45/45 --- 316 730 N© 2000 No BSL
7440-70-2 [Calcium 1320 181000 ug/L OLFS4-MW23S-001 44145 1000 - 1000 181000 NA NA No NUT
| 7440-47-3 (ST 2.8 855 ug/L | OLFS4-MW19S-001 44145 15-15 855 11N 100 Yes ASL
7440-48-4 [Cobalt 1.7 315 ug/L OLFS4-MW15S-001 17/45 5-5 31.5 73 N NA No BSL
7440-50-8 |Copper 5.1 22.3 ug/L OLFS4-MW255-001 14/45 0.93-15.9 22.3 150 N 1300 No BSL
| 7430-80-6 [RLEEEEGEEEEEE 58.6 34500 ugll | OLFS4-MW23S-001 45/45 --- 34500 2600 N 300 @ Yes ASL
7439-92-1 [Lead 0.39 12.2 ug/L OLFS4-MW10D-001 24145 0.38-1.5 12.2 15 15 No BSL
7439-95-4 [Magnesium 789 17100 ug/L OLFS4-MW23S-001 40/45 1000 - 1000 17100 NA NA No NUT
7439-96-5 [NEULERERE 125 2790 ug/L OLFS4-MW23S-001 45/45 --- 2790 88 N 50 42 Yes ASL
7439-97-6 1.1 1.1 ug/L OLFS4-MW43-0607 1/45 0.01-0.08 1.1 BSL, FOD
7440-02-0 INIE 2.8 438 ug/L OLFS4-MW19S-001 43/45 1.6-25 438 73 N \CS ASL
7440-09-7 [Potassium 545 35600 ug/L OLFS4-MW23S-001 36/45 1000 - 1000 35600 NA NA No NUT
7782-49-2 [Selenium 1.3 1.4 ug/L OLFS4-MW29D-001 2/45 12-5 1.4 18 N 50 No BSL
7440-22-4 |Silver 4.8 4.8 ug/L OLFS4-MW15S-001 1/45 0.46 - 1 4.8 18 N 100 12 No BSL, FOD
7440-23-5 [Sodium 2200 58700 ug/L OLFS4-MW46-0607 45/45 - 58700 NA NA No NUT
7440-28-0 RGETH 0.82 0.99 ug/L OLFS4-MW31S-001 2/45 0.71-15 0.99 0.24 N Yes ASL
7440-62-2 NEUEGINLY 2.7 12.1 ug/L OLFS4-MW17S-001 6/45 0.57-5 12.1 3.6 N Yes ASL
7440-66-6 10.7 255 ug/L OLFS4-MW155-001 27145 4.6 -10 255 1100 N 5000 12 No BSL
Petroleum Hydrocarbons
[TPH (C08-C40) 0.3 8.9 [ mg/l | OLFS4a-Mw31s-001 | 9145 | 0.17-0.3 8.9 [ NA NA [ NA [ No | NTX
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Scenario Timeframe: Current/Future

Medium: Groundwater

Exposure Medium: Groundwater

TABLE 6-2
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - GROUNDWATER
SITE 4 REMEDIAL INVESTIGATION REPORT

OLF SAUFLEY

PENSACOLA, FLORIDA
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. Rationale for
. . Concentration . .
Exposure CAS . Minimum Maximum . Sample of Maximum Frequency Range of Background USEPA Region 9 © |COPC Contaminant
: Chemical e | Units ) of @ Used for @ | USEPA MCL .
Point Number Concentration™ | Concentration Concentration : Nondects ) Value Tap Water PRG Flag Deletion or
Detection Screening @
Selection
Notes: Definitions:

1 - Sample and duplicate are counted as two separate samples when determining the minimum and maximum detected concentrations and as one sample when determining frequency of detection.

2 - Values presented are sample-specific quantitation limits.

3 - The maximum detected concentration is used for screening purposes.

4 - To determine whether metal concentrations were within background levels, soil concentrations were compared to facility background levels described in Section 6.1.1.1.

If the maximum concentration of a chemical is less than the background value, that chemical was not selected as a COPC.
5 - The risk-based COPC screening level for tap water is presented. The value is based upon a target HQ of 0.1 for noncarcinogens (denoted with a "N" flag),
or an incremental cancer risk of 1 x 10 for carcinogens (denoted with a "C" flag) (USEPA, 2004b, Updated December 28, 2004).

6 - USEPA Primary Drinking Water Standard (USEPA, 2006).

7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the COPC screening level and is greater than the concentration detected in the upgradient well.
8 - The value presented in the USEPA Region 9 PRG Table (USEPA, 2004b) was updated using current toxicity data.
9 - The PRG for naphthalene is used as a surrogate for 1- and 2-methylnaphthalene.
10 - The PRG for acenaphthene is used as a surrogate for acenaphthylene.
11 - The PRG for pyrene is used as a surrogate for phenanthrene.

12 - No primary MCL available, secondary MCL is presented.

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria. Shaded chemical name indicates that the

chemical was retained as a COPC.

Associated Samples
OLFS4-DPW01-G53-55
OLFS4-DPW03-G53-55
OLFS4-DPW05-G53-55
OLFS4-DPWO07-G53-55
OLFS4-DPW09-G53-55
OLFS4-DPW09-G53-55-D
OLFS4-DPW11-G53-55
OLFS4-DPW13-34-36
OLFS4-DPW15-36-38
OLFS4-DPW17-34-36
OLFS4-DPW22-32-34
OLFS4-DPW23-30-32
OLFS4-DPW24-30-31
OLFS4-MW01D2-001
OLFS4-MW02D-001
OLFS4-MW03S-001
OLFS4-MW04D-001
OLFS4-MW05S-001
OLFS4-MW06S-001
OLFS4-MW07S-001
OLFS4-MW08S-001
OLFS4-MW08S-001-D
OLFS4-MW09S-001
OLFS4-MW10D-001
OLFS4-MW11S-001
OLFS4-MW12S-001
OLFS4-MW13S-001
OLFS4-MW14D-001
OLFS4-MW15S-001
OLFS4-MW16S-001
OLFS4-MW17S-001

OLFS4-MW18S-001
OLFS4-MW19S-001
OLFS4-MW20S-001
OLFS4-MW21S-001
OLFS4-MW22D-001
OLFS4-MW23S-001
OLFS4-MW24S-001
OLFS4-MW25S-001
OLFS4-MW26D-001
OLFS4-MW27S-001
OLFS4-MW28S-001
OLFS4-MW29D-001
OLFS4-MW30S-001
OLFS4-MW31S-001
OLFS4-MW32S-001
OLFS4-MW33S-001
OLFS4-MW34S-001
OLFS4-MW35S-001
OLFS4-MW35S-001-D
OLFS4-MW36S-001
OLFS4-MW37-0607
OLFS4-MW37-0607-D
OLFS4-MW38-0607
OLFS4-MW39-0607
OLFS4-MW40-0607
OLFS4-MW41-0607
OLFS4-MW42-0607
OLFS4-MW43-0607
OLFS4-MW44-0607
OLFS4-MW45-0607
OLFS4-MW46-0607

SQL = Sample Quantitation Limit
COPC = Chemical of Potential Concern
J = Estimated Value

C = Carcinogenic

MCL = Maximum Contaminant Level
NA = Not applicable/not available

N = Noncarcinogen

SDWA = Safe Drinking Water Act
SMCL = Secondary MCL

ND = Non detect

Rationale Codes:
For selection as a COPC:
ASL = Above Screening Level

For elimination as a COPC:
BSL = Below Screening Level
NUT = Essential nutrient
BKG = Less than Background Concentration
FOD = Frequency of Detection
NTX = No toxicity criteria
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children in a residential setting is less frequent. A value of 400 mg/kg is used as the screening level for

COPC selection for subsurface soil.

Guidance for the USEPA Technical Review Workgroup (TRW) for Lead indicates that “a reasonable
screening level for soil lead at commercial/industrial (i.e., non-residential) sites is 800 mg/kg” for a typical
non-contact intensive worker (USEPA online, 2007b). This value is not used for COPC selection, but
may be used in the qualitative evaluation of lead. The current State of Florida commercial/industrial
SCTL for lead in soil is 1,400 mg/kg (FDEP, 2005b).

The Florida CTL and Safe Drinking Water Act Action Level of 15 ug/L were used as the screening level

for lead in groundwater.

Essential Nutrients and Chemicals without Toxicity Criteria

The essential nutrients calcium, magnesium, potassium, and sodium, are not included in the COPC
screening process. These inorganic chemicals are naturally abundant in environmental matrices and are
only toxic at high doses and, because of the lack of toxicity criteria, risk-based COPC screening levels

are not available for these chemicals in the Region 9 PRG table or FDEP CTL tables.

USEPA risk-based screening levels are currently not available for several constituents detected at Site 4
(e.g., acenaphthylene, 1l-methylnaphthalene, 2-methylnaphthalene, and phenanthrene). Therefore,
screening levels available for surrogate chemicals are used as screening levels for these constituents, as
recommended by USEPA Region 1 (USEPA, 1999b). For example, in the COPC selection for soil at Site
4, the screening level for acenaphthene is used as a surrogate for acenaphthylene, naphthalene is used
as a surrogate for 1-methylnaphthalene and 2-methylnaphthalene, and pyrene is used as a surrogate for

phenanthrene.

6.1.1.2.2 Background Screen

Background concentrations are those that would exist in the absence of influence from site operations.
As discussed in Section 2.6 the background concentrations for soil were obtained from 10 reference
locations and background concentrations for groundwater were obtained from two monitoring wells. The
background comparisons were conducted according to USEPA Region 4 risk assessment guidance
which states, “For naturally occurring inorganics and radionuclides, compare the on-site maximum
detected concentration to 2 times the average site-specific background concentration. Eliminate the
chemical as a COPC if it is less than 2 times the background level.” (USEPA, 2000). Therefore, if the

detected site concentrations of an analyte are less than two times the mean of the background levels, the
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analyte is not selected as a COPC. The background values used for COPC selection are presented in
Tables 6-1 and 6-2.

The elimination of chemicals as site-related COPCs on the basis of background comparisons follows
Navy Policy on the Use of Background Chemical Levels (DON, 2004). This document also presents the
Navy’s interpretation of the USEPA guidance provided in the document titled Role of Background in the
CERCLA Cleanup Program (USEPA, 2002) and details the methodology to be used in evaluating
background under the Navy’'s Environmental Restoration and Base Realignment and Closure (BRAC)
programs. Navy policy applies to both the screening-level and baseline risk assessments and requires
the following:

1. A clear and concise understanding of chemicals released from a site, thus ensuring the Navy is

focusing on remediating the release.

2. The use of background data in the screening-level risk assessment.

The comparison of site chemical levels to risk-based screening criteria.

b. The comparison of site chemical levels to background concentrations.

c. The identification of site-related COPCs based on screening criteria comparisons and
background comparisons. Site-related COPCs are those chemicals with concentrations
exceeding risk-based screening criteria and background concentrations. To the extent possible,
site-related COPCs are further evaluated quantitatively in the baseline risk assessment. (Non-
site-related COPCs are further discussed in the risk characterization sections of the baseline risk
assessments.)

3. The consideration of background in the baseline risk assessment.

The calculation of risk estimates for site-related COPCs only.

b. The further evaluation of non-site-related COPCs in the risk characterization section only (e.g.,
the evaluation of chemicals detected at concentrations exceeding screening criteria but less than
background concentrations). The Navy considers this comparison to be consistent with USEPA’s
Role of Background in the CERCLA Cleanup Program (USEPA, 2002).

4. The selection of site cleanup remedial goals at levels not less than background levels. Additionally,
cleanup levels should not be developed for chemicals not identified as chemicals of concern (COCs).
As defined in the Navy guidance, COCs are site-related COPCs found to be the risk drivers in the

baseline risk assessment and that may pose unacceptable human or ecological risks.
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6.1.1.2.3 Frequency Screen

If an analyte is detected in less than 5 percent of the samples, it may not be selected as a COPC
(FDEP, 2005). A frequency screen is conducted only when there are 20 or more samples of the medium
of concern. The decision to eliminate a chemical because of low detection frequency is also based on
site history (i.e., is there a reason to believe a chemical may or may not be related to historical site
activities) and the magnitude of the concentration (i.e., does the concentration of a chemical indicate a
potential hotspot area). Note that no chemicals were eliminated as COPCs on the basis of frequency

alone.

6.1.1.2.4 Decision Rules for Establishing COPCs

The applicable decision rules for the selection of COPCs are as follows:

e A chemical is selected as a COPC for soil or groundwater if the maximum detected concentration
exceeds the screening level and if the background screen indicates that site concentrations are

greater than the corresponding background concentrations.

¢ Individual chemicals may be eliminated as COPCs if they are detected at a frequency of less than
5 percent in any given medium, but only if there are no other indications the chemical would pose an
unacceptable risk to receptors (e.g., there is no evidence of a contaminant “hot spot”). Chemicals
exhibiting unusually high concentrations or are clearly site-related may be retained as COPCs at the

discretion of the human health risk assessor.

e |If a chemical is not detected in any of the samples in a particular medium, and the detection limits
exceeds the risk-based screening levels, the chemical is not selected as a COPC, but is qualitatively

discussed in the uncertainty analysis section.

e The essential nutrients (calcium, magnesium, potassium, and sodium) are not identified as COPCs.

o Chemicals with concentrations exceeding toxicity screening concentrations but determined to be less
than background concentrations based on the background screen are not selected as COPCs.

However, as stated previously, no chemicals were eliminated as COPCs on the basis of background

alone.
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6.2 SELECTION OF COPCS FOR HHRA — USEPA METHODOLOGY

The direct contact, USEPA Region 9 risk-based screening levels, and USEPA MCLs (for groundwater)
defined in Section 6.1.1.2 were used to select COPCs for quantitative evaluation at Site 4. A discussion
of the chemicals selected as COPCs (i.e., those chemicals detected at concentrations in excess of
USEPA direct contact screening criteria and the rationale for COPC selection are provided in the
following paragraphs. COPC selection tables for subsurface soil and groundwater are presented in

Tables 6-1 and 6-2, respectively.

6.2.1 Subsurface Soil

Four VOCs, six SVOCs, Aroclor-1260, 18 inorganics, cyanide, and petroleum hydrocarbons were
detected in subsurface soil samples collected at Site 4. A comparison of the maximum detected
subsurface soil concentrations to screening levels based on USEPA Region 9 PRGs for residential
exposures is presented in Table 6-1. Also presented in Table 6-1 are the results of the site data-to-
background data comparisons. Inorganics (aluminum, arsenic, chromium, iron, manganese, and
vanadium) were detected in subsurface soils at maximum concentrations exceeding the direct contact,

risk based COPC screening levels and background, and were retained as COPCs for subsurface soil.

The maximum detected concentrations of aluminum, chromium, iron, manganese, and vanadium
exceeded the COPC screening levels [set at a hazard index (HI) of 0.1]; however, they did not exceed the
USEPA Region 9 PRG for soil.

6.2.2 Groundwater

In groundwater samples collected at Site 4, 22 VOCs, 7 SVOCs, 14 PAHSs, 20 inorganics, and TRPH
were detected. A comparison of the maximum detected groundwater concentrations to screening levels
based on USEPA Region 9 PRGs and USEPA MCLs for residential exposures is presented in Table 6-2.
Also presented in Table 6-2 are the results of the site data-to-background data comparisons. The
following chemicals were detected in groundwater at maximum concentrations exceeding the direct
contact, risk-based COPC screening levels, and background levels, and were retained as COPCs for

groundwater:

e VOCs (benzene, chlorodibromomethane, chloroform, cis-1,2-dichloroethene, isopropylbenzene,

tetrachloroethene, total xylenes, trans-1,2-dichloroethene, and vinyl chloride)

e SVOCs (2-methylnaphthalene and naphthalene)
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e PAHs (1-methylnaphthalene, 2-methylnaphthalene, benzo(a)anthracene, benzo(a)pyrene,

benzo(b)fluoranthene, and naphthalene)

¢ Inorganics (aluminum, arsenic, chromium, iron, manganese, nickel, thallium, and vanadium)

The maximum detected concentration of isopropylbenzene, trans-1,2-dichloroethene, nickel, thallium, and
vanadium exceeded the COPC screening levels [set at a hazard index (HI) of 0.1]; however, they did not
exceed the USEPA Region 9 PRG for groundwater. Concentrations of aluminum were below the USEPA

Region 9 screening levels for groundwater; however, they exceeded the secondary MCL.

6.3 EXPOSURE ASSESSMENT/ESTIMATION OF RISK

The exposure assessment defines and evaluates, quantitatively or qualitatively, the type and magnitude
of human exposure to the chemicals present at or migrating from the site. The exposure assessment is
designed to depict the physical setting of the site, to identify potentially exposed populations and
applicable exposure pathways, to determine concentrations of COPCs to which receptors might be
exposed, and to estimate chemical intakes under the identified exposure scenarios. Actual or potential
exposures at a site are determined based on the most likely pathways of contaminant release and
transport, as well as human activity patterns. A complete exposure pathway has three components:
(1) a source of chemicals that can be released to the environment, (2) a route of contaminant transport
through an environmental medium, and (3) an exposure or contact point for a human receptor. These
components can be integrated and described by means of a conceptual site model (CSM), which is an

essential element of the exposure assessment.

Current or potential human exposures identified by the CSM are evaluated using the “risk-ratio” approach
defined in Section 6.3.3. As noted above, this approach is supported by USEPA Region 4. The
approach uses exposure point concentrations (EPCs) for the COPCs in soil and groundwater and
relevant risk-based concentrations to generate cancer and non-cancer risk estimates for receptors of
concern. The risk-based concentrations for soil used to estimate risk are the FDEP SCTLs developed for
the residential and industrial land use scenarios and risk-based concentrations developed for other
receptors using USEPA and FDEP guidance documents. The risk-based concentrations for groundwater
used to estimate risks are the USEPA Region 9 Tap Water PRGs (USEPA, 2004b). The Region 9 PRGs
were used for groundwater (instead of the FDEP CTLSs), because most of the FDEP groundwater CTLs
are not risk-based values. The risk-based concentrations define and incorporate all the exposure factors

(e.g., soil and water ingestion rates) used to determine chemical intake/exposure by receptors of concern.
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6.3.1 Conceptual Site Model

The foundation of an exposure assessment is the CSM, which identifies site characteristics including
potential contaminant sources, contaminant release mechanisms, transport routes, receptors under
current and future land use scenarios, and other appropriate information. The CSM integrates
information regarding the physical characteristics of the site, exposed populations, sources of
contamination, and contaminant mobility (fate and transport) to identify potential exposure routes and
receptors to be evaluated in the risk assessment. A well-defined CSM allows for a better understanding
of the risks at a site and aids risk managers in the identification of the potential need for remediation. A
general overview of CSM information relevant to Site 4 is provided below. Table 6-3 provides a general

summary of the potential receptors and exposure routes evaluated in the risk assessment for Site 4.

TABLE 6-3
EXPOSURE ROUTES FOR QUANTITATIVE EVALUATION
SITE 4 REMEDIAL INVESTIGATION REPORT
OLF SAUFLEY
PENSACOLA, FLORIDA

Receptors Exposure Routes
Maintenance Workers o No complete exposure pathways
Construction Workers ° Soil dermal contact (surface and subsurface)
. Soil ingestion (surface and subsurface)
. Inhalation of air/dust/emissions (surface and
subsurface)
Occupational Workers . Soil dermal contact’
. Soil ingestion®
. Inhalation of air/dust/emissions’
Adult and Adolescent Trespassers / o No complete exposure pathways
Recreational Users
Residents (Adult/Children) . Soil dermal contact*
. Soil ingestion®
) Inhalation of air/dust/emissions”
. Groundwater ingestion
. Groundwater inhalation

Note:
1 - Assumes that subsurface soil could be brought to the surface in future excavation projects.

As noted above, the CSM depicts the relationships among the following elements:

e Site sources of contamination

e Contaminant release mechanisms
e Transport/migration pathways

e Exposure routes

e Potential receptors

A general discussion of these elements is provided in following paragraphs.
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6.3.1.1 Site Background and History

Saufley Field is located in Escambia County, northwest Florida. The facility is situated between Interstate 10
and Perdido Bay approximately five miles northwest of Pensacola, Florida. OLF Saufley consists of four
airstrips. Currently, all airstrips are inactive. The base also has a number of support buildings and a Federal
Prison located south of the airfield. OLF Saufley encompasses 866 acres with the majority of the area

consisting of airstrips, grass covered fields, buildings, and woods.

Site 4 consists of Hangars 807, 808, 809, and 810 and the concrete and grass covered areas
immediately surrounding them. The hangars are roughly located symmetrically about the control tower,
Building 803. Based on a review of historic aerial photographs, these hangars were initially constructed
with concrete pavement surrounding the structures on all sides with the exception of small grass covered
areas surrounded by curbs located adjacent to administrative doorways. For this reason, investigation for
spilled fuels, oils, and solvents near the hangars was restricted to the locations of gasoline and used

oil/solvent tanks and the wash racks.

OLF Saufley opened in 1940 as NAAS Saufley. NAAS Saufley was used to train pilots during World War
Il and the Korean Conflict. In 1957, the mission at Saufley Field was changed to basic training for naval
aviators. NAAS Saufley was re-designated as a NAS in 1968 and retained this status until 1976 when
NAS Saufley operations were discontinued and the facility was placed in caretaker status. Between 1976
and 1979, Saufley Field was used as an OLF for NAS Whiting Field. Currently, the landing strips are

maintained, but unutilized.

In 1979, the facility was reactivated as NETPMSA. Saufley Field was renamed the Naval Education and
Training Professional Development and Technical Center (NETPDTC) in 1996, and is now used primarily
to train and educate naval personnel. At this time, approximately 10 percent of the base, including
approximately 25 percent of Site 4 (primarily Hangar 810 and the associated eastern aircraft wash rack
area), was designated as a minimum security Federal Prison Camp housing male offenders. Working
within the camp area requires modification of typical work practices (i.e., no phones, knives, cameras, or

speaking with inmates, and a check-in/check-out procedure).

6.3.1.2 Sources of Environmental Contamination

Used oil/solvents were placed in two 2000-gallon capacity USTs designated tanks 807-B and 819-B
located at Hangars 807 and 810, respectively. When the tanks were full, used oil/solvents were
transported off base or burned by the base fire department at the fire fighting training pit north of the
runways. Additional tanks associated with Hangars 807 and 810 were 1000-gallon kerosene tanks
(Tanks 807-C and 819-C) and 1000-gallon gasoline tanks (Tanks 807-D and 819-D).
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6.3.1.3 Potential Contaminant Migration Routes

Assuming subsurface soil and groundwater contamination has occurred as a result of chemical
usage/waste disposal and chemicals may migrate to deeper subsurface soils and groundwater, the

primary plausible contaminant release and migration mechanisms at Site 4 are as follows:

e Migration of soil contaminants downward through the soil column with infiltrating precipitation.
Chemicals may continue to migrate in groundwater via dispersion and advection in the downgradient
direction. Depth to groundwater at Site 4 varies between 25 to 50 feet bls. However, Site 4 is covered
with concrete and hangars with only small areas of exposed grass; therefore, the potential migration of

contaminants with infiltrating precipitation is not significant.

¢ Migration of fugitive dusts from surface soils (and subsurface soils if construction/excavation activities
occur) into ambient air. Currently, Site 4 is covered with concrete and hangars with only small areas
of exposed grass; therefore, the potential for migration of airborne fugitive dusts from surface soil is
not significant. Also, as indicated in COPC selection Table 6-1, the site soil concentrations of all
detected chemicals were less than USEPA inhalation soil screening levels (SSLs) and, therefore, the
soil-to-air inhalation pathway is not considered significant and is not further evaluated in the risk

assessment.

6.3.1.4 Potential Current and Future Receptors of Concern and Exposure Pathways

NETPDTC Saufley is an active facility and will remain active for the foreseeable future. However, for
purposes of completeness, the baseline risk assessment prepared for Site 4 considers receptor exposure
under residential, industrial, and recreational land use scenarios. As previously discussed, Site 4
consists of hangars and paved areas with very little exposed areas of grass. No surface soil samples
were collected at Site 4; therefore, potential exposure pathways were only identified for subsurface soil
and groundwater. The lack of surface soil data is discussed in the uncertainty analysis in Section 6.8.
The majority of Site 4 is covered with concrete and hangars; therefore, potential exposures to surface soil
could only occur under a future scenario where the concrete is removed. Based on current and potential
future land use, the following potential receptors are assumed to be exposed to subsurface soil and

groundwater at Site 4:

e Site Maintenance Worker — An on-site receptor under current/future land use. This includes adult
military or civilian personnel assigned to work (primarily groundskeeping/outdoor maintenance
activities) at a site. This receptor could be exposed to surface soil by incidental ingestion, dermal
contact, and inhalation (i.e., airborne particulates/vapors) during groundskeeping or maintenance

activities. This receptor would not be expected to be routinely exposed to subsurface soils. At
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present, Site 4 is covered with concrete and hangars; consequently, there are no complete exposures
pathways for this receptor under current conditions. In the future, site maintenance workers could be
exposed to surface soil if the concrete and buildings were removed. As discussed above, no surface
soil samples were collected at Site 4; therefore, potential exposures to surface soil by future site

maintenance workers were not evaluated in this HHRA.

e Construction/Excavation Worker — A plausible on-site receptor under future land use if major
construction activities were to occur. This receptor could be exposed to surface and subsurface soils
by incidental ingestion, dermal contact, and inhalation (i.e., airborne particulates/vapors). The
construction worker is assumed to be exposed to soil for 250 days per year (USEPA, 2002b)

assuming a Reasonable Maximum Exposure (RME) scenario.

e Typical Occupational Worker — An on-site receptor under future land use. Future occupational
workers may work at the site if the facility were to close and be developed for commercial/industrial uses.
To provide information for risk management decisions, potential risks to future occupational workers
are quantified in the risk assessments. This receptor could be exposed to surface soil by incidental
ingestion, dermal contact, and inhalation (i.e., airborne particulates/vapors). This receptor would not
be expected to be routinely exposed to subsurface soils. The occupational worker is expected to be
exposed to surface soils for 250 days per year (USEPA, 1993 and 2002a) but less intensely than the
maintenance or construction worker. At present, Site 4 is covered with concrete and hangars;
consequently, there are no complete exposures pathways for this receptor under current conditions.
In the future, occupational workers could be exposed to surface soil if the concrete and buildings were
removed. As discussed above, no surface soil samples were collected at Site 4; therefore, potential
exposures to surface soil by future site maintenance workers were not evaluated in this HHRA. 1t is
assumed that the occupational worker is exposed to subsurface soil that was brought to the surface

during excavation activities.

e Adult and Adolescent Recreational User/Trespasser — A plausible receptor under current and
future land use. Although access to the base is controlled, once inside the base, access to Site 4 is
not limited by any physical constraints. This receptor may be exposed to potentially contaminated
surface soil by incidental ingestion, dermal contact, and inhalation (i.e., airborne particulates/vapors).
At present Site 4 is covered with concrete and buildings consequently there are no complete
exposures pathways for this receptor under current conditions. In the future, recreational users could
be exposed to surface soil if the concrete and hangars were removed. As discussed above no surface
soil samples were collected at Site 4; therefore, potential exposures to surface soil by recreational

users were not evaluated in this HHRA.
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On-Site Child and Adult Resident — A hypothetical on-site receptor under future land use. The
future residential scenario was quantitatively evaluated in the risk assessment for decision-making
purposes, although this scenario is unlikely for NETPDTC Saufley. It is assumed a resident may be
exposed to surface soils by incidental ingestion, dermal contract, and inhalation (i.e., airborne
particulates/vapors). Future residents could also be exposed to groundwater only if drinking water
wells were installed on the site in the future. This is very unlikely since the main source of water for
the base is the Navy-owned well field located at NTTC Corry Station north of NETPDTC Saufley.
However, the future residential drinking water scenario was evaluated for decision-making purposes.
According to USEPA Region 4 and Region 9 guidance, a resident is assumed to be exposed to
groundwater by ingestion and inhalation (i.e., airborne vapors). FDEP in Chapter 62-777, FAC
assumes that a receptor is exposed to groundwater by ingestion only. Residential receptors are
assumed to be exposed to groundwater 350 days per year (USEPA, 1993) for a total of 30 years. As
discussed above, no surface soil samples were collected at Site 4; therefore, potential exposures to
surface soil by hypothetical residents were not evaluated in this HHRA. It is assumed that hypothetical

residents are exposed to subsurface soil that was brought to the surface during excavation activities.

6.3.2 Calculation of EPCs

The EPC, calculated for COPCs only, is a reasonable estimate of the chemical concentration likely to be

contacted over time by a receptor, and is used to calculate estimated exposure intakes. Calculation of
EPCs considered guidance described in Florida’s Chapter 62-780, FAC (FDEP, 2005b).

The 95-percent upper confidence limit (UCL), which is based on the distribution of a dataset, is

considered to be the best estimate of the exposure concentration for datasets with 10 or more samples

(USEPA, 1992d). For datasets with less than 10 samples, the UCL is considered to be a poor estimate of

the mean, and the EPC is defined as the maximum concentration. As specified in Chapter 62-780, FAC,

the Florida UCL Calculator tool (Version 1.0) was used to calculate the UCLs. Printouts from the Florida

UCL Calculator tool are included in Appendix H.

The following decision rules were used to calculate EPCs:

If a soil dataset contains fewer than 10 samples, the EPC is defined as the maximum detected

concentration.

If a soil dataset contains 10 or more samples, the 95-percent UCL on the arithmetic mean (calculated
using the Florida UCL Calculator Tool), which is based on the distribution of the dataset, was
selected as the EPC.
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o If the calculated 95-percent UCL exceeded the maximum detected concentration, the maximum

concentration was used as the EPC.

e Sample and duplicate analytical results were averaged before the EPC was calculated.

e A data value less than the sample-specific detection limit was substituted with one-half the detection

limit.

The EPCs for groundwater used in the USEPA risk evaluation are the maximum detected concentrations.

6.3.3 Chemical Intake and Risk Estimation

To evaluate risks by USEPA methodology, cancer and non-cancer risk estimates for COPCs detected in
soil and groundwater are determined using the following simple “risk ratio” technique, which involves the
selection (or development) of risk-based concentrations established at the 1 x 107 cancer risk level or HQ
of 1 and the calculation of cancer and non-cancer risks based on the EPC and the risk based

concentration:

Risk Based Concentration _ HQ of 1or Cancer Risk Estimate of 1x10°
EPC for COPC HQ or Cancer Risk Estimate for COPC

This is a valid technique for estimating risk because all of the intake and risk characterization equations
used to develop risk-based concentrations are linear. The risk-based concentrations used in the HHRAs
for the evaluation of exposure to soil are the State of Florida SCTLs or risk-based concentrations based
on the methodology for the development of residential and industrial SCTLs presented in the draft
Technical Report: Development of Cleanup Target Levels (CTLs) for Chapter 62-777 (FDEP, 2005b).
Since most Florida groundwater CTLs are not risk-based values, the risk-based Region 9 PRGs are used

in the risk ratio calculations.

Cancer and non-cancer risk estimates for all other receptors evaluated in the HHRA (i.e., the construction
worker, the maintenance worker, and the recreational user/trespasser) are based on risk- based
concentrations developed using the exposure dose assumptions and the simple intake equations
presented in the following sections and the toxicity criteria (slope factors and reference doses) discussed
in Section 6.4. The simple intake equations are combined to produce one risk-based concentration per
chemical that accounts for ingestion, dermal, and inhalation exposures. (The risk-based concentration
calculations are presented in Appendix H.) The risk-based concentrations are established by setting the
cancer and non-cancer risk levels at 1 x 10° or HI of 1, respectively, and solving for the associated

contaminant concentration in soil as demonstrated in the USEPA Risk Assessment Guidance for
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Superfund, Part B (USEPA, 1991). The exposure assumptions selected for the construction worker, the
maintenance worker, the recreational user/trespasser were based on current USEPA risk assessment
guidance (USEPA, 1989 and 2004a) and State of Florida guidance (FDEP, 2005b). Risk assessment

spreadsheets for the calculation of the risk estimates are presented in Appendix H.

6.3.3.1 Incidental Ingestion of Soil

Incidental ingestion of soil by potential receptors coincides with dermal exposure. Exposures associated

with incidental ingestion were estimated in the following manner (USEPA, 1989):

_ (C)(IR,)(CF)(F)(EF)(ED)

Intake =
(BW)(AT)
where: Intakeg = intake of contaminant "i* from soil (mg/kg/day)
Cq = concentration of contaminant "i" in soil (mg/kg)
IR, = ingestion rate (mg/day)
FI = fraction ingested from contaminated source (dimensionless)
EF = exposure frequency (days/year)
ED = exposure duration (year)
CF = conversion factor (1x10°® kg/mg)
BW = body weight (kg)
AT = averaging time (days);

for noncarcinogens, AT = ED x 365 days/year;

for carcinogens, AT = 70 years x 365 days/year

As noted above, the State of Florida SCTLs are used to calculate cancer and non-cancer risk estimates
for the hypothetical future resident and a typical industrial worker exposed to soil. Exposure assumptions
for the construction workers are described below and were used to develop risk-based concentrations
(Appendix H).

A default value of 1.0 (USEPA, 1989) is recommended for the fraction of soil ingested from the
contaminated source. The ingestion rate was 330mg per day for the construction worker
(USEPA, 2002b).

6.3.3.2 Dermal Contact with Soil

Direct physical contact with soil may result in the dermal absorption of chemicals. Exposures associated

with the dermal route were estimated in the following manner (USEPA, 1989 and 2004a):
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intake, = (C2)SANAF)ABS)(CF)EF)(ED)
(BW)(AT)
where: Intake; = amount of chemical "i" absorbed during contact with soil (mg/kg/day)

Cq = concentration of chemical "i" in soil (mg/kg)
SA = skin surface area available for contact (cm?/day)
AF = skin adherence factor (mg/cm?)
ABS = absorption factor (dimensionless)
CF = conversion factor (1 x 10 kg/mg)
EF = exposure frequency (days/year)
ED = exposure duration (year)
BW = body weight (kg)
AT = averaging time (days);

for noncarcinogens, AT = ED x 365 days/year;

for carcinogens, AT = 70 years x 365 days/year

As noted above, the State of Florida SCTLs were used to calculate cancer and non-cancer risk estimates
for the hypothetical future resident and a typical industrial worker. Exposure assumptions for construction

workers are described below and were used to develop risk-based concentrations.

The exposed surface areas of the body available for dermal contact are determined on a receptor-specific
basis and are based on assumed human activities and clothing worn during exposure events. Current
guidance (USEPA, 1997c and 2004a) was used to develop the assumptions concerning the amount of
skin surface area available for contact for a receptor. For the construction worker, the head, hands, and
forearms were assumed to be exposed to soils (assuming the receptors wear a short-sleeved shirt, long
pants, and shoes). As recommended in the Risk Assessment Guidance for Superfund (RAGS) Part E
(USEPA, 2004a), the skin surface area for a worker was assumed to be 3,300 cm® This value

represents the average of the 50th-percentile areas of males and females more than 18 years old.

A soil adherence factor of 0.3 mg/cm® was used for the construction worker. This value is the
95th-percentile value for construction workers, (Exhibit 3.3; USEPA, 2004a).

For the constituents identified as COPCs in soil, the following dermal absorption factors were used
(USEPA, Exhibit 3-4, 2004a):

e VOCs-0.0
e SVOCs-0.1
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e PAHs-0.13

e PCBs-0.14

e Arsenic - 0.03

e  Other inorganics — 0.001

The dermal absorption factors for VOCs, SVOCs, PAHs, PCBs, and arsenic are based on USEPA
guidance (USEPA, Exhibit 3-4, 2004a) and the dermal absorption factors for the other inorganics are
USEPA Region 4 values.

The same exposure frequencies and durations used in the estimation of ingestion intakes were used to

estimate exposure via dermal contact.

6.3.3.3 Inhalation of Air and Fugitive Dust/Volatile Emissions

The amount of a chemical a receptor takes in as a result of breathing is determined using the
concentration of the contaminant in air. Intakes of both particulates and vapors/gases are calculated

using the same equation, as follows (USEPA, 1991 and 1996):

_ (C)(R,)(ET)(EF)(ED)
(BW)(AT)

intake of chemical "i" from air via inhalation (mg/kg/day)

Intake,

where: Intake,;

C. = concentration of chemical "i" in air (mg/m?®)
IR, = inhalation rate (m*/hour)

ET = exposure time (hours/day)

EF = exposure frequency (days/year)

ED = exposure duration (year)

PEF = Particulate Emission Factor (m*/kg)

VF = Volatization Factor (chemical-specific) (m*/kg)
BW = body weight (kg)

AT = averaging time (days);

= for noncarcinogens, AT = ED x 365 days/year;

= for carcinogens, AT = 70 year x 365 days/year
As noted above, the State of Florida SCTLs are used to calculate cancer and non-cancer risk estimates

for the hypothetical future resident and a typical industrial worker. Exposure assumptions for the

construction workers are described below and were used to develop risk-based concentrations.
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The same exposure frequencies and durations used in the estimation of ingestion and dermal intakes of
soil were used to estimate exposure via inhalation of air and fugitive dust/volatile emissions. Additionally,
for construction/excavation workers an inhalation rate of 2.5 m* per hour (USEPA, December 2002b) and
an exposure time of 8 hours/day (i.e., 20 m® per day) were used to evaluate risks from inhalation of

fugitive dusts and volatile emissions.

The concentrations of chemicals in air resulting from emissions from soil were developed following
procedures presented in USEPA Soil Screening Guidance (USEPA, 1996 and 2002b), as follows:

C,=C x i + i
PEF VF

where: C, = chemical concentration in air, mg/m3
Cs = chemical concentration in soil, mg/kg
PEF =  Particulate Emission Factor, 1.241 x 10° m*kg (FDEP, February 2005)
VF = chemical-specific Volatization Factor, m*/kg

For chemicals in soil that are not classified as volatile, the above equation reduces to:

C,=C.x !
PEF

The Particulate Emissions Factor (PEF) relates the concentration of the chemical in soil with the

concentration of dust particles in air. The Volatization Factor (VF) relates the concentration of the
chemical in soil with the concentration in ambient air. The VFs used to calculate the alternate SCTLs
were obtained from Table 4 of the Chapter 62-777 Technical Report (FDEP, 2005a). With the exception
of the construction worker, the PEF value used to estimate risks from inhalation of fugitive dusts was
1.241 x 10° m*kg, which was developed by the State of Florida in FAC 62-777 (FDEP, 2005a). The PEF
calculated for the construction worker was 2.43 x 10° m%kg (USEPA, 2002a).

6.3.34 Ingestion of Groundwater

Residents may be exposed to groundwater via direct ingestion. The Region 9 PRGS used in the risk
calculations were derived using the following ingestion intake equation and exposure parameters
(USEPA, 1989 and USEPA, 2004b):

intake = (Cuw)(IR,)(EF)(ED)
" (BW)(AT)
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where: Intake,; = intake of chemical "i" from water (mg/kg/day)

C.i = concentration of chemical "i" in water (mg/L)

IR, = ingestion rate for groundwater (L/day)

EF = exposure frequency (days/year)

ED = exposure duration (year)

BW = body weight (kg)

AT = averaging time (days);

for noncarcinogens, AT = ED x 365 days/year;

for carcinogens, AT = 70 years x 365 days/year

This scenario assumes that a receptor is exposed 350 days per year for 30 years using an adjusted
intake factor (adult + child ingestion rates) of 1.1 L-year/kg-day for carcinogenic effects and an ingestion
rate of 2 liters per day for noncarcinogens (USEPA, 2004b).

6.3.3.5 Inhalation of Volatiles from Groundwater

Several VOCs were identified as a COPC for groundwater. Future residents may be exposed to VOC
vapors from groundwater while bathing or showering The Region 9 PRG used in the risk calculation for
chloroform was derived using the following inhalation intake equation and exposure parameters (USEPA,
2004b):

intake = (Cw)(VF,)(INhF)(ER)(ED)

v (BW)(AT)
where: Intake,;,,= intake of chemical "i" from water by inhalation (mg/kg/day)
C.i = concentration of chemical "i" in water (mg/L)
InhF = inhalation rate (m®/day)
VF, = volatization factor for water (0.5 L/m®)
EF = exposure frequency (days/year)
ED = exposure duration (year)
BW = body weight (kg)
AT = averaging time (days);

for noncarcinogens, AT = ED x 365 days/year;

for carcinogens, AT = 70 years x 365 days/year
The inhalation scenario assumes that a receptor is exposed 350 days per year for 30 years using an

adjusted intake factor (adult + child ingestion rates) of 11 m*-year/kg-day for carcinogenic effects and an
inhalation rate of 20 m® per day for noncarcinogens (USEPA, 2004b).
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The ingestion and inhalation intake equations are combined to produce one risk-based concentration per

chemical that accounts for ingestion and inhalation exposures (USEPA, 2004b).

6.4 TOXICITY ASSESSMENT PROTOCOL

The objective of a toxicity assessment is to identify the potential for human health hazards and adverse
effects in exposed populations. A significant portion of the toxicity assessment of the HHRAs has been
completed because CSFs and RfDs were selected by the State of Florida during the development of the
residential and industrial soil SCTLs and GCTLs. A CSF is an indicator of the potency of a chemical
carcinogen (i.e., the greater the CSF, the more potent the carcinogen). An RfD is the dose at or below
which adverse non-carcinogenic effects are not anticipated. These factors represent quantitative
estimates of the relationship between the magnitude and types of exposures and the severity or
probability of human health effects and were used to develop risk-based concentrations as described

above.

6.4.1 Sources of Toxicity Criteria

Oral and inhalation RfDs and CSFs used in the HHRAs were obtained from the following primary

recommended USEPA sources:

Integrated Risk Information System (IRIS) (online).

e USEPA Provisional Peer Reviewed Toxicity Values (PPRTVs) — The Office of Research and
Development/National Center for Environmental Assessment (NCEA) Superfund Health Risk
Technical Support Center develops PPRTVs on a chemical-specific basis when requested by

USEPA'’s Superfund program.

e Tables 5a and 5b of the FDEP 62-777 Technical Report (FDEP, 2005a).

e Other Toxicity Values — These sources include, but are not limited, to California Environmental
Protection Agency (Cal EPA) toxicity values, the Agency for Toxic Substances and Disease Registry
(ATSDR) Minimal Risk Levels (MRLs), and the Annual Health Effects Assessment Summary Tables
(HEAST) (USEPA, 1997b).

Although RfDs and CSFs can be found in several toxicological sources, USEPA's IRIS online database,
which is continuously updated, is the preferred source of toxicity values. The USEPA Region 9 PRG
Tables (USEPA, 2004b) and Region 3 Risk-Based Concentration (RBC) tables (USEPA, 2007a) are also

used as sources of toxicity criteria when criteria are not available from the aforementioned references.
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6.4.2 Toxicity Criteria for Dermal Exposure

RfDs and CSFs found in literature are frequently expressed as administered doses; therefore, these
values are considered to be inappropriate for estimating the risks associated with dermal routes of
exposure. Oral dose-response parameters based on administered doses must be adjusted to absorbed

doses before comparisons to estimate dermal exposure intakes are made.

The adjustment from administered to absorbed dose was made using the following chemical-specific

absorption efficiencies published in RAGS Part E:

RfD yermal = (RfDora1 J(ABSg))

CS:dermal = (CSForal )/(ABSGI)

where: ABSg, = absorption efficiency in the gastrointestinal tract

6.4.3 Toxicity Criteria for Carcinogenic Effects of PAHs

Limited toxicity values are available to evaluate the carcinogenic effects from exposure to PAHs. The
most extensively studied PAH is benzo(a)pyrene, which is classified by the USEPA as a probable human
carcinogen. Although CSFs are available for benzo(a)pyrene, insufficient data are available to calculate
CSFs for other carcinogenic PAHs. Toxic effects for these chemicals were evaluated using the concept
of estimated orders of potential potency, as presented in USEPA Region 4 guidance (USEPA, 2000) and
in the Chapter 62-777 Technical Report. Toxicity Equivalence Factors (TEFs), which indicate the potency
of each PAH compound relative to that of benzo(a)pyrene, are available for select carcinogenic PAHSs.
The equivalent oral and inhalation CSFs for PAHs other than benzo(a)pyrene are derived by multiplying
the CSF for benzo(a)pyrene by the TEF for the PAH compounds (USEPA, 2000 and FDEP, 2005a).

These TEFs were used to convert the individual carcinogenic PAH concentrations to an equivalent
concentration of benzo(a)pyrene. Both the COPC screening and quantitative risk estimates were based
on an evaluation of the equivalent concentrations of benzo(a)pyrene. The carcinogenic PAHs actually
detected at least once in a soil dataset were used in the calculation. Non-detect results were assigned a
value of %2 the sample quantitation limit prior to the calculation. However, those carcinogenic PAHs not
detected in any sample within the dataset were not considered in the calculation. If carcinogenic PAHs
were not detected in a sample, 2 the sample quantitation limit presented for benzo(a)pyrene was used to

calculate the equivalent concentration of benzo(a)pyrene in that sample.
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6.5 RISK CHARACTERIZATION (USEPA METHODOLOGY)

This section provides a characterization of the human health risks associated with the potential
exposures to chemicals in subsurface soil and groundwater at Site 4. The results of the risk
characterization are discussed below. Potential risks (non-carcinogenic and carcinogenic) for individual
chemicals detected in soil and groundwater at Site 4 were estimated using the simple risk ratio technique
presented in Section 6.3.3. As discussed in Section 6.3.1, potential risks were estimated for three
receptors (the hypothetical future resident, the typical industrial worker, and the construction worker)
using USEPA and FDEP risk assessment guidance. The total risk from exposure to all COPCs was
calculated in accordance with the risk assessment methods outlined in USEPA guidance (USEPA, 1989).
Risks to human receptors are also characterized per FDEP guidelines/criteria established in Rule 62-780,

FAC in Section 6.6.3 Supporting documentation for the site-specific HHRAs is presented in Appendix H.

6.5.1 Evaluation of Chemicals Other Than Lead

Quantitative estimates of risk for chemicals other than lead were calculated according to risk assessment
methods outlined in Section 6.3.3. The methodology is based on standard USEPA guidance
(USEPA, 1989). Lifetime cancer risks are expressed in the form of dimensionless probabilities referred to
as ILCRs, which are based on CSFs. An ILCR of 1 x 10°® indicates the exposed receptor has an one-in-
one-million chance of developing cancer under the defined exposure scenario. Alternatively, such a risk
may be interpreted as representing one additional case of cancer in an exposed population of one million
persons. Cancer risk estimates developed for individual chemicals are summed and presented as the
total cancer risk estimate for each receptor. Non-carcinogenic risk estimates for individual chemicals are
presented as HQs, which are based on RfDs. An HQ is the ratio of the intake to the RfD and is an
indicator of the potential for adverse non-carcinogenic health effects. An Hl is generated by summing the
individual HQs for all COPCs. The HI is not a mathematical prediction of the severity of toxic effects and
therefore is not a true "risk”; it is simply a numerical indicator of the possibility of the occurrence of non-
carcinogenic (threshold) effects. As discussed below, His were calculated on a target organ/target effect
basis.

6.5.2 Interpretation of Quantitative Risk Assessment Results

To interpret the quantitative risks and to aid risk managers in determining the need for remediation at a
site, quantitative risk estimates are compared to typical risk benchmarks. Calculated ILCRs are
interpreted using the USEPA's target range (1 x 10° to 1 x 10™) (i.e., a one-in-ten-thousand to one-in-
one-million chance of developing cancer) and the State of Florida goal for a total cancer risk of 1 x 10°®.

Hls are evaluated using a value of 1.0.
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The USEPA has defined the range of 1 x 10 tol x 10 as the ILCR target range for hazardous waste
facilities addressed under the CERCLA and the Resource Conservation and Recovery Act (RCRA).
Individual or cumulative ILCRs greater than 1 x 10 are generally not considered as protective of human
health. The State of Florida has established a cumulative cancer goal of 1 x 10°° for receptors exposed to
contaminated environmental media at a site. These benchmarks are used in the interpretation of the risk

characterization results.

An HI exceeding unity (1.0) indicates there may be potential non-carcinogenic health risks associated
with exposure. However, when an HI exceeds unity, target organs effects associated with exposure to
COPCs are considered. Only the HQs for those chemicals affecting the same target organ(s) or exhibit
similar critical effect(s) are regarded as truly additive. Consequently, it may be possible for a cumulative
HI to exceed 1.0, but no adverse health effects are anticipated if the COPCs do not affect the same target
organ or exhibit the same critical effect (i.e., the HIs developed on a target-organ-specific basis do not
exceed 1). Individual target organ Hls for all receptors are presented in the risk calculation tables in
Appendix H.

6.5.3 Risk Characterization Using USEPA Guidelines

This section contains a summary of the results of the risk characterization for Site 4 conducted according
to USEPA guidance. Quantitative risk estimates for potential human receptors were developed for those
chemicals identified as COPCs in Section 6.2. Potential cancer risks and HIs were calculated using the
methodology presented in Section 6.3 and are summarized in Table 6-4. The results are discussed

below. Chemical-specific risks are presented in Appendix H.

6.5.3.1 Non-Carcinogenic Risk

Cumulative Hls estimated for exposures to subsurface soil by hypothetical residents and industrial
workers were less than 1. The cumulative HI for construction workers exposed to subsurface soil
exceeded 1 although the HQs for the individual target organs were less than 1, indicating that adverse
non-carcinogenic effects are not anticipated for these receptors under the conditions established in the
exposure assessment. However, the hazard index for exposure to groundwater by the hypothetical future
resident (HI = 41) is greater than one. Total xylenes (HQ = 4), cis-1,2-dichloroethene (HQ = 6), 1-
methylnaphthalene (HQ = 1), 2-methylnaphthalene (HQ = 2), naphthalene (HQ = 13), chromium (HQ =

8), and manganese (HQ = 3) were the major contributors to the Hl.
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TABLE 6-4
SUMMARY OF CANCER RISKS AND HAZARD INDICES

OLF SAUFLEY
PENNSACOLA, FLORIDA

Receptor Media Cancer | Chemicals with Chemicals with Chemicals with Hazard Chemicals
Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an
> 10" >10° and < 10" >10°and < 10° HI>1
Industrial Workers Subsurface Soil 2E-07 - - - - - - 0.03 - -
[Construction Workers [Subsurface Soil | 9E-07 -- -- -- 2 --
Hypothetical Future Residents Subsurface Soil 1E-06 - - -- -- 0.7 - -
cis-1,2-Dichloroethene,
Benzene, Chloroform, Total Xylenes,
Vinyl Chloride, Chlorodibromomethane, 1-Methylnaphthalene,
Groundwater 3E-04 Arsenic, BaP Tetrachloroethene 41 2-Methylnaphthalene,
Equivalents Naphthalene, Chromium,

Manganese

Notes:
HI - Hazard Index.
BaP - Benzo(a)pyrene

80/8¢/¢0
0 'A9d



Rev. 0
02/28/08

6.5.3.2 Carcinogenic Risk

Cumulative ILCRs for exposure to subsurface soil were within USEPA's target risk range of 104 to 106
and less than or equal to FDEP’s acceptable risk level of 1 x 10° for cumulative exposures by all

receptors.

The ILCR 0f 3 x 10™ for exposure to groundwater by the hypothetical future resident exceeded USEPA’s
target risk range of 10™ to 10° and FDEP’s acceptable risk level of 1 x 10° for cumulative exposures.
Arsenic (ILCR = 1 x 10™), benzene (ILCR = 7 x 10”), vinyl chloride (ILCR = 2 x 10°), chloroform (ILCR =
2 x 10°), carcinogenic PAHs (ILCR = 2 x 10°), tetrachloroethene (ILCR = 5 x 10°), and

chlorodibromomethane (ILCR = 4 x 10'6) were the major contributors to the ILCRs.

6.6 RISK CHARACTERIZATION USING FDEP CHAPTERS 62-777 AND 62-780, FAC

This section describes the State of Florida methodology used to evaluate risks for soil and groundwater at
Site 4. The risk assessment methodology is based on guidance provided in Chapter 62-780, FAC, which
makes use of a phased risk-based corrective action process that is iterative and tailors site rehabilitation
to site-specific conditions and risks. Rule 62-780 is used in conjunction with Chapter 62-777, FAC which
provides the methodology used to establish the FDEP CTLs for the residential, commercial/industrial, or
alternate land use scenarios. The methodologies described in the following paragraphs are presented in
Appendix D and Appendix E of the Technical Report for Chapter 62-777 FAC (FDEP, 2005a)

The FDEP risk characterization is performed, in part, through a series of tables in which concentrations of
chemicals detected at a site are compared to various FDEP soil and groundwater criteria or to criteria
developed according to guidelines presented in Chapter 62-777, FAC. The soil criteria include SCTLs for
direct contact (i.e., ingestion, dermal contact, and inhalation), SCTLs for leachability to groundwater, soil
saturation concentrations (Csy) for an evaluation of free product, and background levels for metals. The
groundwater criteria include CTLs for direct contact with groundwater (based on ingestion), water
solubility values for evaluating the potential for the presence of free product (for organic chemicals), and

background levels for metals.

6.6.1 Florida Methodology for Evaluating Soil

Using the guidance provided in Chapters 62-780 and 62-777, FAC, soil at Site 4 was evaluated for the

following land use scenarios:

¢ Residential land use [Risk Management Option (RMO)Level I]

e Commercial/industrial land use (RMO Level II)
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The evaluation of the hypothetical future residential and commercial/industrial land use of a site is
described under RMO Levels | and Il, respectively, of Rule 62.780.680. RMO Level Ill of the rule allows
for the development and use of alternative SCTLs based on, for example, a site-specific risk assessment.
Alternative SCTLs were not developed in this HHRA since concentrations of chemicals in subsurface soll

were less than the Level Il SCTLs.

A site is first evaluated for residential land use (Level ) for surface and subsurface soil. If the
concentrations of chemicals detected at the site are less than their respective criteria, the site is not
evaluated further. However, if any of the Level | criteria are exceeded, the site is evaluated for
commercial/industrial land use (Level IlI). The process is then repeated for potential recreational land use
(Level IlI), if necessary. The comparisons conducted for each level are presented in Tables 6-5 and 6-6
with the chemicals exceeding the relevant screening levels (i.e., the potential COCs) highlighted.
Supporting documentation is presented in Appendix H, as necessary. Using the guidance provided in

Chapters 62-777 and 62-780 the following evaluations were performed for Site 4:

Comparison with Direct Contact SCTLs. According to the FDEP guidance documents, under RMOs
Level | and Level II, the maximum detected concentration of each contaminant may be compared with the
respective default SCTL listed in Chapter 62-777, FAC or, the 95 percent UCL of the mean of the site
concentrations can be compared with apportioned chronic toxicity-based SCTLs. Under RMO Level lll,

UCLs may be compared with apportioned chronic toxicity-based SCTLs only.

In this risk assessment, for RMO Levels | and Il, maximum detected subsurface soil concentrations are
compared to the default (non-apportioned) SCTLs because an initial review of the analytical data, the
maximum detected concentrations, and the EPCs (calculated as described in Section 6.3.3) indicated the
list of potential COCs would not increase if the maximum detected concentration versus the EPC were
evaluated using the default SCTLs.) Therefore, if the maximum detected concentration for a chemical
exceeds the direct contact SCTL for RMO Levels | and Il (and background levels for metals), the
constituent is identified as a potential COC and may be further evaluated using various apportionment

approaches described in the following sections.

6.6.1.1 Methods of Apportioning the SCTLs

Simple Apportionment. For situations in which apportionment is applicable, several methods of
apportionment are available, as described in Appendix D of the Technical Report. The most straight
forward method is simple apportionment. For simple apportionment, the default SCTL for each chemical
is divided by the number of chemicals that produce the same type of toxicity. For carcinogens, the value

of the simple apportioned SCTL is calculated by dividing the non-apportioned SCTL (residential,
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TABLE 6-5
FLORIDA LEVEL 1 (RESIDENTIAL) DIRECT CONTACT EVALUATION - SUBSURFACE SOIL
SITE 4 REMEDIAL INVESTIGATION REPORT
OLF SAUFLEY
PENSACOLA, FLORIDA
PAGE 1 OF 1
Non-Apportioned Ratio of Maximum .
. Frequency Maximum Sample of Maximum Site Above Florida Residential | Concentration/ Non- Is Chgmlcal a .
CAS Number Chemical of Concentration Concentration Back JED SCTL-Direct a . d Potential Level | Rationale/Comments
Detection ackgroundx pportione 1 coc?®
Contact® Residential SCTL :
Volatile Organic Compounds (ug/kg)
78-93-3 [2-Butanone 3/33 6.3 J OLFS4-MW35S-29 NA 16000000 N 0.0000004 No maximum < SCTL
67-64-1 |Acetone 2/33 43 OLFS4-DPW11-S45 NA 11000000 N 0.0000004 No maximum < SCTL
75-09-2  [Methylene Chloride 1/38 2707 OLFS4-DPW16-S4 NA 17000 C 0.02 No maximum < SCTL
1330-20-7 [Total Xylenes 1/63 247 OLFS4-MW25-S-40 NA 130000 N 0.00002 No maximum < SCTL
Semivolatile Organic Compounds (ug/kg)
92-52-4  [1,1-Biphenyl 1/33 340 J OLFS4-MW33S-5 NA 3000000 N 0.0001 No maximum < SCTL
91-57-6  |2-Methylnaphthalene 2/63 1500 OLFS4-MW33S-5 NA 210000 N 0.007 No maximum < SCTL
132-64-9 |Dibenzofuran 1/33 190 J OLFS4-MW33S-5 NA 320000 N 0.0006 No maximum < SCTL
86-73-7  [Fluorene 2/63 1707 OLFS4-MW33S-5 NA 2600000 N 0.00007 No maximum < SCTL
91-20-3  [Naphthalene 2/63 350 J OLFS4-DPW15-S4 NA 55000 N 0.006 No maximum < SCTL
85-01-8 [Phenanthrene 1/63 75 OLFS4-MW33S-5 NA 2200000 N 0.00003 No maximum < SCTL
Pesticides/PCBs (ug/kg)
[ 11096-82-5 [Aroclor-1260 [ 136 | 6.6J | OLFS4-DPW15-S4 | NA [ 500 C [ 0.01 [ No maximum < SCTL |
Metals (mg/kg)
7429-90-5 [Aluminum 45/45 21500 OLFS4-DPW18-S12 Yes 80000 N 0.3 No maximum < SCTL
m 55/55 4.2 OLFS4-MW335-5 Yes 21C Yes maximum > SCTL
7440-39-3 |Barium 45/45 30.1 OLFS4-MW33S-5 Yes 120 N 0.3 No maximum < SCTL
7440-70-2 |Calcium 26/45 762 OLFS4-DPW15-S4 No No Essential Nutrient
7440-47-3 |Chromium 55/55 25.3 OLFS4-DP12-S20 Yes 210 C 0.1 No maximum < SCTL
7440-48-4 |Cobalt 16/45 1.2 OLFS4-MW33S-5 No 1700 N 0.0007 No maximum < SCTL
7440-50-8 |Copper 45/45 6.9 OLFS4-DPW18-S12 Yes 150 N 0.05 No maximum < SCTL
7439-89-6 |lron 45/45 14100 OLFS4-SB3-S-10 Yes 53000 N 0.3 No maximum < SCTL
7439-92-1 |Lead 55/55 5.2 OLFS4-DP27-S4 No 400 0.01 No maximum < SCTL
7439-95-4 [Magnesium 21/45 203 OLFS4-DPW21-S12 Yes No Essential Nutrient
7439-96-5 |Manganese 45/45 588 OLFS4-MW33S-5 Yes 3500 N 0.2 No maximum < SCTL
OLFS4-DPW15-S4, .
7439-97-6 |Mercury 2/45 0.019 OLFS4-MW33S-5 No 3 0.006 No maximum < SCTL
7440-02-0 |Nickel 35/45 3.1 OLFS4-DPW21-S12 No 340 N 0.009 No maximum < SCTL
7440-09-7 |Potassium 19/45 215 OLFS4-DPWO01-S45 No No Essential Nutrient
7782-49-2 |Selenium 2/45 0.35 OLFS4-SB4-S-45 No 440 N 0.0008 No maximum < SCTL
7440-23-5 |Sodium 1/45 1090 OLFS4-DPW12-S45 Yes No Essential Nutrient
7440-62-2 |Vanadium 45/45 35.8J OLFS4-SB3-S-10 Yes 67 N 0.5 No maximum < SCTL
7440-66-6 |Zinc 39/45 8.9 OLFS4-DPW21-S12 No 26000 N 0.0003 No maximum < SCTL
Miscellaneous Parameters (mg/kg)
| 57-12-5 [Cyanide [ 145 | 0.17 | OLFS4-DPWO07-S45 | NA [ 34 N [ 0.005 [ No [ maximum<SCTL |
Petroleum Hydrocarbons (mg/kg
I - (C08-C40) 8/63 | 730 | OLFS4-MW33S5 | NA [ 460 N Yes [ maximum>ScTL |
Footnotes
1 - To determine whether metal concentrations were within background levels, soil concentrations were compared to facility background levels described in Section 6.1.1.1. If the maximum concentration of a chemical
is less than the background value, that chemical was not selected as a COPC.
2 - Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, FAC, Florida Department of Environmental Protection (FDEP), April 2005b.
3 - A chemical is selected as a potential COC if the maximum concentration exceeds the non-apportioned SCTL and, for metals, if the site concentrations exceed background levels.
If the maximum concentration of a chemical is less than the background value, that chemical was not selected as a COPC.
4 - Value is for chlordane.
5 - Value is for endrin.
NA - Not Applicable. According to Rule 62-780 only naturally occurring (inorganic) constituents are considered in the background evaluation.
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TABLE 6-6

FLORIDA LEVEL 2 (INDUSTRIAL) DIRECT CONTACT EVALUATION - SUBSURFACE SOIL

SITE 4 REMEDIAL INVESTIGATION REPORT
OLF SAUFLEY

PENSACOLA, FLORIDA

Non-Apportioned

Ratio of Maximum

CAS Number Chemical FreQ(l)ernCy Maximum Sample of Max.imum Site Above @ Florida Res.idential Concentrat.ion/ Non- ;Zti:ﬁglizlvzl Rationale/Comments
Detection | Concentration Concentration Background? SCTL-Direct apportioned 2 COC?®
Contact® Residential SCTL ‘
Volatile Organic Compounds (ug/kg)
78-93-3 2-Butanone 3/33 6.3 J OLFS4-MW35S-29 NA 110000000 N 0.0000001 No maximum < SCTL
67-64-1 Acetone 2/33 4.3J OLFS4-DPW11-S45 NA 68000000 N 0.0000001 No maximum < SCTL
75-09-2 Methylene Chloride 1/38 270 J OLFS4-DPW16-S4 NA 26000 C 0.01 No maximum < SCTL
1330-20-7 [Total Xylenes 1/63 24 ] OLFS4-MW?25-S-40 NA 700000 N 0.000003 No maximum < SCTL
Semivolatile Organic Compounds (ug/kg)
92-52-4 1,1-Biphenyl 1/33 340 J OLFS4-MW33S-5 NA 34000000 N 0.00001 No maximum < SCTL
91-57-6 2-Methylnaphthalene 2/63 1500 OLFS4-MW33S-5 NA 2100000 N 0.0007 No maximum < SCTL
132-64-9 [Dibenzofuran 1/33 190 J OLFS4-MW33S-5 NA 6300000 N 0.00003 No maximum < SCTL
86-73-7  |Fluorene 2/63 170 J OLFS4-MW33S-5 NA 33000000 N 0.000005 No maximum < SCTL
91-20-3 |Naphthalene 2/63 350 J OLFS4-DPW15-S4 NA 300000 N 0.001 No maximum < SCTL
85-01-8 |Phenanthrene 1/63 75 J OLFS4-MW33S-5 NA 36000000 N 0.000002 No maximum < SCTL
Pesticides/PCBs (ug/kg)
| 11096-82-5 |Aroclor-1260 | 136 | 66J | OLFS4-DPW15-S4 | NA 2600 C 0.003 No maximum < SCTL
Metals (mg/kg)
7429-90-5 |Aluminum 45/45 21500 OLFS4-DPW18-S12 Yes (4) --- No (4)
7440-38-2 |Arsenic 55/55 4.2 OLFS4-MW33S-5 Yes 12 C 0.4 No maximum < SCTL
7440-39-3 |Barium 45/45 30.1 OLFS4-MW33S-5 Yes 130000 N 0.0002 No maximum < SCTL
7440-70-2 |Calcium 26/45 762 OLFS4-DPW15-54 No --- --- No Essential Nutrient
7440-47-3 [Chromium 55/55 25.3 OLFS4-DP12-S20 Yes 470 C 0.05 No maximum < SCTL
7440-48-4 |Cobalt 16/45 1.2 OLFS4-MW33S-5 No 42000 N 0.00003 No maximum < SCTL
7440-50-8 |Copper 45/45 6.9 OLFS4-DPW18-S12 Yes 89000 N 0.00008 No maximum < SCTL
7439-89-6 |lron 45/45 14100 OLFS4-SB3-S-10 Yes (4) No (4)
7439-92-1 |Lead 55/55 5.2 OLFS4-DP27-S4 No 1400 0.004 No maximum < SCTL
7439-95-4 |Magnesium 21/45 203 OLFS4-DPW21-S12 Yes --- --- No Essential Nutrient
7439-96-5 |Manganese 45/45 588 OLFS4-MW33S-5 Yes 43000 N 0.01 No maximum < SCTL
7439-97-6 |Mercury 2/45 0.019 OCI)_LFFS;14DI\I;|’\\//VV;§éS;1 No 17 0.001 No maximum < SCTL
7440-02-0 [Nickel 35/45 3.1 OLFS4-DPW21-S12 No 35000 N 0.00009 No maximum < SCTL
7440-09-7 |Potassium 19/45 215 OLFS4-DPWO01-S45 No -—- --- No Essential Nutrient
7782-49-2 |Selenium 2/45 0.35 OLFS4-SB4-S-45 No 11000 N 0.00003 No maximum < SCTL
7440-23-5 |Sodium 1/45 1090 OLFS4-DPW12-S45 Yes No Essential Nutrient
7440-62-2 |Vanadium 45/45 35.8 J OLFS4-SB3-S-10 Yes 10000 N 0.004 No maximum < SCTL
7440-66-6 |Zinc 39/45 8.9 OLFS4-DPW21-S12 No 630000 N 0.00001 No maximum < SCTL
Miscellaneous Parameters (mg/kg)
[ 57-12-5 |Cyanide |  1/45 ] 0.17 | OLFS4-DPWO07-S45 | NA 11000 N 0.00002 No maximum < SCTL
Petroleum Hydrocarbons (mg/kg)
[TPH (C08-C40) | 863 | 730 | OLFS4-Mw33s-5 | NA 2700 N 0.3 No maximum < SCTL

Footnotes

1 - To determine whether metal concentrations were within background levels, soil concentrations were compared to facility background levels described in Section 6.1.1.1. If the maximum concentration of a chemical

is less than the background value, that chemical was not selected as a COPC.

2 - Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, FAC, Florida Department of Environmental Protection (FDEP), April 2005b.

3 - A chemical is selected as a potential COC if the maximum concentration exceeds the non-apportioned SCTL and, for metals, if the site concentrations exceed background levels.

If the maximum concentration of a chemical is less than the background value, that chemical was not selected as a COPC.

4 - Chemical is not a health concern for this exposure scenario.

NA - Not Applicable. According to Rule 62-780 only naturally occurring (inorganic) constituents are considered in the background evaluation.
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commercial/industrial, or recreational) by the number carcinogenic chemicals detected in a surface or
subsurface soil dataset. For example, if five carcinogens were detected in a surface soil dataset for a
site, the simple apportioned SCTLs for carcinogens are the non-apportioned SCTLs divided by 5
(FDEP, 2005a). For noncarcinogens, the simple apportioned SCTL is determined by dividing the non-
apportioned SCTL by the number of chemicals impacting the same target organ. If the liver, for example,
is identified as the target organ for seven noncarcinogens in a dataset, the simple apportioned SCTLs for

those chemicals are the non-apportioned values divided by 7.

Not all SCTLs should be apportioned. The Technical Report (FDEP, 2005a) lists the following exceptions

to apportioning:

1. Do not apportion an SCTL based on natural background concentration or practical quantitation

limit. These are criteria that are not directly risk-based, and therefore are not subject to

apportionment.

2. Do not apportion an SCTL based on acute toxicity. These SCTLs are always regarded as not-to-

exceed values, and the default value should be compared with the maximum concentration on
site. (Note that acute toxicity SCTLs are applicable only in situations where small children might
be present, such as a residence, playground, or school.) Of the chemicals detected in soil at Site

4, the residential SCTLs for barium, copper, and vanadium are acute values.

3. Do not apportion lead (Pb) SCTLs. Both residential and commercial/industrial lead SCTLs are
based on a unique type of toxicological analysis that is not amenable to the standard

apportionment process.

4. Do _not apportion the SCTLs for chemicals present in low concentrations. Eliminate from

consideration at a site chemicals whose maximum concentration is less than or equal to 1/10 the
default SCTL. Chemicals present in low concentrations are unlikely to contribute substantially to
risk and unnecessarily complicate the apportionment process. As shown in Tables 6-5 and 6-6,
the maximum concentrations of most detected chemicals (all except carcinogenic PAHSs, arsenic,
barium, copper, lead, and vanadium) were less than 1/10 of the default SCTLs for surface and
subsurface soil. Therefore, the SCTLs for most chemicals detected in soil at Site 4 were not

apportioned.

5. Do not apportion the SCTLs for chemicals detected infrequently. A chemical can be eliminated

from consideration at a site if it is detected a) in only one out of 10 or more samples, or 5 percent
or fewer out of 20 or more samples, and in only one environmental medium; and b) in low
concentrations (no more than the default SCTL); and c) there is no reason to believe that the

chemical may be present due to historical site activities. These criteria are intended to eliminate
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chemical detections that are artifacts from sampling, analytical, or other problems. They are not

intended to eliminate chemicals present due to site activities in localized areas of contamination.

Weighted Apportionment. In most situations, simple apportionment will be overly conservative in that
the sum of the risks represented by the individual chemical SCTLs are likely to be below FDEP target
risks of 1x10° and a HI (for each target organ/system or effect) of 1. This can be avoided by weighted
apportioning. One method of weighted apportioning involves calculation of ratios of the 95 percent UCLs
for chemicals to their SCTLs. The 95 percent UCL for each chemical subject to apportionment is divided
by its default SCTL. If the sum of the ratios is less than 1, the chemicals have met the FDEP's risk goals.
If the sum is greater than 1, dividing the concentration of each by the sum of the ratios will yield
apportioned SCTLs that match exactly the risk goals. In this approach, steps to achieve the apportioned
SCTLs are expected to produce proportional decreases in the concentrations of each chemical. This
approach makes sense if the chemicals are co-located, such that removal of one chemical results in

similar reduction in others.

Non-Proportional Weighted Apportionment. Another method of weighted apportionment is non-
proportional reductions in default SCTLs among chemicals with additive effects. As with other methods,
the objective of the reduction in default SCTLs is to achieve a situation in which the sum of the risks
posed by apportioned SCTLs does not exceed FDEP's risk goals for any health effect. However, in this
approach, the reduction may be taken unevenly among the chemicals. This approach is useful if the
chemicals are not co-located, and removal of one or more chemicals can be achieved more easily or
more economically than the others. Risks can be distributed optimally among the apportioned SCTLs
based on site conditions, as long as the sums of the risks they represent meet the goals of 1 x 10°

excess cancer risk and a HI of 1.

Weighted apportionment is performed on a chemical by chemical basis when it is feasible and
appropriate, as determined by the human health risk assessor. In practice, weighted apportionment is
often an option when cumulative quantitative risk assessment results derived as described in preceding
sections are less than FDEP risk benchmarks (i.e., a cancer risk estimate of 1 x 10°® for carcinogens and

an Hl of 1 for noncarcinogens).

When the 95 percent UCL approach is used to develop exposure concentrations, two criteria must be

satisfied when comparing site concentrations to the SCTLs, either default or alternative:
1) The 95 percent UCL must meet or be below the apportioned SCTL; and

2) The maximum concentration remaining on site must meet or be below a concentration three-times the

unapportioned SCTL in RMO Levels | and Il, and below three-times the apportioned SCTL in RMO
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Level Ill. Using the 95 percent UCL as the basis to determine whether the SCTL has been achieved for a
site means that some areas can have concentrations above the SCTL, as long as other areas are below.
In this context, it is important to insure that concentrations above the SCTL allowed to remain do not

constitute an unacceptable health risk.

In the risk assessment for Site 4, SCTLs were apportioned (by simple apportionment) for Risk
Management Option Level lll. In the Level Il evaluations, only the maximum concentrations of
carcinogenic PAHs and lead were more than three times their respective non-apportioned SCTLs and

these constituents were selected as potential COCs for soil.

6.6.1.2 Comparison with Leachability-based SCTLs

The potential for leaching was addressed through comparisons with SCTLs for Leachability Based on
Groundwater Criteria (FDEP, 2005a). Unlike direct contact SCTLs, which are based primarily on long-
term exposure covering a specified area, leachability-based default SCTLs are intended to protect water
resources at all locations. Consequently, maximum rather than average (or 95 percent UCL)
concentrations are compared with leaching criteria. If the maximum concentration of a chemical exceeds

its respective leachability SCTL, that chemical is identified as a potential COC.

Evaluation of Free Product in Soil.

The potential for the presence of free product (for organic chemicals) was evaluated by comparing
maximum site concentrations to soil saturation (Csy) limits. The Cgy values are provided in Table 8 of
Chapter 62-777, FAC (FDEP, 2005a). The Cs; comparisons indicated the concentrations of all organic
chemicals detected in soil at the sites evaluated in this report were significantly less than the Cg levels.

Therefore, it is unlikely these chemicals are present as free product at any of the sites.

6.6.2 Florida Methodology for Evaluating Groundwater

This section describes the methodology used to evaluate groundwater at Site 4 using guidelines
presented in Chapters 62-780 and 62-777, FAC A detailed discussion of the FDEP approach for
evaluating groundwater is presented in Appendix E of the Chapter 62-777 Technical Report
(FDEP, 2005a).

As with soil, the FDEP risk characterization for groundwater is performed by comparing concentrations of
chemicals detected in groundwater with FDEP groundwater criteria (or to criteria developed according to
guidelines presented in Chapter 62-777, if necessary). The groundwater CTLs are based on primary and
secondary standards (e.g., MCLs) or on human health risk-based criteria, assuming that the groundwater

is used as a potable water source (and are based on ingestion only). For contaminants that do not
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produce cancer, the risk-based CTLs are calculated based on a HI of 1 and incorporate a default relative
source contribution factor of 0.2. The relative source contribution factor means, in effect, that no more
than 20 percent of the total allowable intake of the contaminant can come from contaminated water. For

carcinogens, the default groundwater CTL is based on an excess cancer risk of 1 x 10°®.

Using the guidance provided in Chapters 62-780 and 62-777, FAC, groundwater at Site 4 was evaluated
for residential land use (RMO Level ). In RMO Level |, the applicable CTL is usually the default value for
that contaminant in the groundwater as presented in Table 1 of the Technical Report. If groundwater has
the potential to impact surface water, demonstrated by monitoring well data, groundwater flow rate and
direction, or fate and transport modeling, the appropriate marine surface water or freshwater surface
water CTL also applies to groundwater. However, based on information presented in the Site
Assessment Report Addendum 1l for UST Site 2406, (TtNUS, 2005), groundwater at Site 4 has little
potential to impact a surface water body. Therefore, the groundwater evaluation is based on comparison

to groundwater CTLs only.
The following evaluations for Site 4 were performed according to Chapters 62-777 and 62-780, FAC:

e Comparison of maximum detected concentrations to groundwater CTLs. Comparing the
groundwater CTLs to maximum detected groundwater concentrations is appropriate for Site 4
because, as stated previously, the CTLs for all but two detected chemicals are primary or secondary
standards and the list of potential COCs would not change if CTLs were apportioned. If the maximum
detected concentration for a chemical exceeds the CTL (and background levels for metals), the

constituent is identified as a potential COC for the site.

e Evaluation of Free Product in Groundwater. The potential for the presence of free product (for
organic chemicals) was evaluated by comparing maximum site concentrations to water solubility
values presented in Table 4, Chapter 62-777 FAC (FDEP, April 2005). The water solubility
comparisons indicated the concentrations of the few organic chemicals detected in groundwater at
Site 4 in 2005 were significantly less than their respective water solubilities. Therefore, it is unlikely

these chemicals are present as free product in groundwater at the site.

6.6.3 Risk Characterization Using State of Florida Guidelines

This section contains a summary of the results of the risk characterization for Site 4 conducted using
guidelines presented in Florida Chapter 62-780, FAC and the Chapter 62-777 Technical Report. The

results are summarized in Tables 6-4 through 6-6 and are discussed below.
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6.6.3.1 Results of Subsurface Soil Evaluation — Florida Methodology

6.6.3.1.1 Level 1 Evaluation (Residential)

Table 6-5 presents a comparison of the maximum detected concentrations for subsurface soil to the
FDEP residential SCTLs. The following chemicals were identified as exceeding the Level 1 SCTLs and

were retained as potential COCs for residential exposures to surface soil at Site 4:

e Arsenic

e TRPH

6.6.3.1.2 Level 2 (Industrial)

The results of the Level 1 evaluation identified arsenic and TRPH as COCs; therefore, a Level 2
evaluation was conducted. A comparison of the maximum concentrations in subsurface soil to the FDEP
industrial SCTLs is presented in Table 6-6. No constituents were identified as exceeding the Level 2
SCTLs.

6.6.3.1.3 Level 3

The results of the Level 2 evaluation identified no potential COCs; therefore, a Level 3 evaluation was not

conducted.

Comparison of Chemicals in Subsurface Soil with Leachability SCTLs

Table 6-7 presents comparisons of maximum detected concentrations in subsurface soil with Florida
criteria based on leachability to groundwater. As shown in the table, maximum concentrations of
methylene chloride, 1,1-biphenyl, and TRPH were greater than the leachability criteria indicating that
there is potential for contaminants detected in subsurface soil to impact groundwater. Although
methylene chloride and TRPH were not detected in groundwater at concentrations exceeding GCTLs.
Table 6-7 also presents comparisons of maximum concentrations with soil saturation concentrations to
evaluate the potential for presence of free product. As shown in the table, the concentrations of organic
compounds in subsurface soil were less than the Cg, concentrations, indicating that free product is not

present in subsurface soil.
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TABLE 6-7

COMPARISON WITH SCTLs FOR LEACHABILITY TO GROUNDWATER AND Cgat LIMITS - SUBSURFACE SOIL

SITE 4 REMEDIAL INVESTIGATION REPORT

OLF SAUFLEY
PENSACOLA, FLORIDA
PAGE 1 OF 2
Frequency Maximum Sample of Maximum Site Above Flom.j? Soil Saturation
CAS Number Chemical of Concentration Concentration K 4o® Leachability to o @
Detection Background- Groundwater® Limit, Csat
Volatile Organic Compounds (ug/kg)
78-93-3  [2-Butanone 3/33 6.3J OLFS4-MW35S-29 NA 17000 25000000
67-64-1 |Acetone 2/33 430 OLFS4-DPW11-S45 NA 25000 100000000
75-09-2  |Methylene Chloride 1/38 270 J OLFS4-DPW16-S4 NA 2400000
1330-20-7 |Total Xylenes 1/63 247 OLFS4-MW25-S-40 NA 200 140000
Semivolatile Organic Compounds (ug/kg)
92-52-4  |1,1-Biphenyl 1/33 340 J OLFS4-MW33S-5 NA 200
91-57-6  |2-Methylnaphthalene 2/63 1500 OLFS4-MW33S-5 NA 8500
132-64-9 |Dibenzofuran 1/33 190 J OLFS4-MW33S-5 NA 15000
86-73-7  |Fluorene 2/63 170 J OLFS4-MW33S-5 NA 160000
91-20-3  |Naphthalene 2/63 350 J OLFS4-DPW15-S4 NA 1200
85-01-8 |Phenanthrene 1/63 75 J OLFS4-MW33S-5 NA 250000
Pesticides/PCBs (ug/kg)
[ 11096-82-5 |Aroclor-1260 1/36 6.6J | OLFS4-DPW15-S4 NA 17000
Metals (mg/kg)
7429-90-5 [Aluminum 45/45 21500 OLFS4-DPW18-S12 Yes NA
7440-38-2 |Arsenic 55/55 4.2 OLFS4-MW33S-5 Yes NA
7440-39-3 |Barium 45/45 30.1 OLFS4-MW33S-5 Yes 1600
7440-70-2 |Calcium 26/45 762 OLFS4-DPW15-S4 No NA
7440-47-3 [Chromium 55/55 25.3 OLFS4-DP12-S20 Yes NA
7440-48-4 |Cobalt 16/45 1.2 OLFS4-MW33S-5 No NA
7440-50-8 [Copper 45/45 6.9 OLFS4-DPW18-S12 Yes NA
7439-89-6 |Iron 45/45 14100 OLFS4-SB3-S-10 Yes NA
7439-92-1 [Lead 55/55 5.2 OLFS4-DP27-S4 No NA
7439-95-4 |Magnesium 21/45 203 OLFS4-DPW21-S12 Yes NA
7439-96-5 [Manganese 45/45 588 OLFS4-MW33S-5 Yes NA
OLFS4-DPW15-54,
7439-97-6 [Mercury 2/45 0.019 OLFSA-MW33S-5 No 21
7440-02-0 [Nickel 35/45 3.1 OLFS4-DPW21-S12 No 130
7440-09-7 |Potassium 19/45 215 OLFS4-DPW01-5S45 No NA
7782-49-2 [Selenium 2/45 0.35 OLFS4-SB4-S-45 No 5.2
7440-23-5 |Sodium 1/45 1090 OLFS4-DPW12-545 Yes NA ---
7440-62-2 |Vanadium 45/45 35.8J OLFS4-SB3-S-10 Yes 980
7440-66-6 [Zinc 39/45 8.9 OLFS4-DPW21-S12 No NA
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TABLE 6-7
COMPARISON WITH SCTLs FOR LEACHABILITY TO GROUNDWATER AND Cgat LIMITS - SUBSURFACE SOIL
SITE 4 REMEDIAL INVESTIGATION REPORT

2'5/68€0/6¢0-L0-TVL/SNNIL

OLF SAUFLEY
PENSACOLA, FLORIDA
PAGE 2 OF 2
Frequency . . . Florida . .
Site Above - Soil Saturation
CAS Number Chemical of CoanzlnTrlgtTi]on San&gl:cc;fnltwrzglor:um Back 4o Leachability to Limit. Csat®
Detection ackground? Groundwater® imit, Csa
Miscellaneous Parameters (mg/kg)
[ 57-12-5 |Cyanide [ 145 | 0.17 | OLFS4-DPWO07-S45 | NA [ 0.8 [
Petroleum Hydrocarbons (mg/kg)
[ [TPH (C08-C40) | 863 | 730 | OLFS4-Mw33s-5 | NA 340

Shaded cells indicate that the specified criterion or background level has been exceeded.
Footnotes:

1 - To determine whether metal concentrations were within background levels, soil concentrations were compared to facility background levels described in
Section 6.1.1.1. If the maximum concentration of a chemical is less than the background value, that chemical was not selected as a COPC.

2 - Soil Cleanup Target Levels (SCTLs) for Leachability Based on Groundwater Criteria, Table 2, Chapter 62-777 Technical Report (FDEP, 2005a).

3 - Soil Saturation Limits (CSAT), Table 8, Chapter 62-777 Technical Report (FDEP, 2005a).

NA - Not Applicable. According to proposed Florida Rule 62-780 only naturally occurring (inorganic) constituents are considered in the background evaluation.

Zv-9
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6.6.3.2 Results of Groundwater Evaluation — Florida Methodology

6.6.3.2.1 Level 1 Evaluation (Residential)

Groundwater was evaluated for future residential use (Level 1). Table 6-8 presents a comparison of the
maximum detected concentrations in groundwater to the FDEP GCTLs. The following chemicals were
identified as exceeding the Level 1 CTLs and were retained as potential COCs for residential exposures

to groundwater at Site 4:

e VOCs (benzene, chlorodibromomethane, cis-1,2-dichloroethene, ethylbenzene, isopropylbenzene,
and total xylenes)

e SVOCs (1,1-biphenyl and naphthalene)

e PAHSs (naphthalene)

e Inorganics (aluminum, chromium, iron, manganese, and nickel)

The maximum detected concentrations of cis-1,2-dichloroethene, ethylbenzene, total xylenes,

naphthalene, aluminum, chromium, iron, and nickel also exceeded three times the Florida GCTLs.

6.7 HUMAN HEALTH RISK UNCERTAINTY ANALYSIS

This section presents a summary of uncertainties inherent in the risk assessment and includes a discussion
of how they may affect the quantitative risk estimates and conclusions of the risk analysis. The baseline
HHRA for Site 4 was performed in accordance with current USEPA and Florida guidance. However, there
are varying degrees of uncertainty associated with the baseline HHRA. The following sections discuss

general uncertainties in risk assessment and uncertainties specific to the risk assessment for Site 4.

Uncertainty in the selection of COPCs was related to the current status of the predictive databases, the
grouping of samples, the numbers, types and distributions of samples, data quality, and the procedures
used to include or exclude constituents as COPCs. Uncertainty associated with the exposure
assessment included the values used as input variables for a given intake route or scenario, the
assumptions made to determine EPCs, and the predictions regarding future land use and population
characteristics. Uncertainty in the toxicity assessment included the quality of the existing toxicity data
needed to support dose-response relationships and the weight-of-evidence used to determine the
carcinogenicity of COPCs. Uncertainty in risk characterization was associated with exposure to multiple
chemicals and the cumulative uncertainty from combining conservative assumptions made in earlier

steps of the risk assessment process.
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TABLE 6-8

FLORIDA LEVEL 1 (RESIDENTIAL) DIRECT CONTACT EVALUATION - GROUNDWATER
SITE 4 REMEDIAL INVESTIGATION REPORT
OLF SAUFLEY

PENSACOLA, FLORIDA

Ratio of Maximum

NCAS Chemical Freq(l:fency Maximum o Sample of Max.imum Backgro(l:)nd Fllc\)lfigaAgfooJ;Ig:thjer Concentra.tion/ Plzti:zglizlvzl Rational_e for Contaminant
umber Detection Concentration Concentration Value cTL® Non-apportioned 1COC?® Deletion or Selection
Residential SCTL ’
Volatile Organic Compounds (ug/L)
75-34-3 [1,1-Dichloroethane 2/57 27 OLFS4-DPW01-G53-55 NA 70 0.4 No maximum < CTL
78-93-3 [2-Butanone 2/57 4] OLFS4-MW38-0607 NA 4200 0.0010 No maximum < CTL
591-78-6 [2-Hexanone 1/57 2] OLFS4-DPW13-34-36 NA 0.007 No maximum < CTL
67-64-1 [Acetone 18/57 52 OLFS4-DPW13-34-36 NA 0.008 No maximum < CTL
71-43-2 RPN 13/57 26 OLFS4-DPW01-G53-55 NA 26 maximum > CTL
75-27-4 [Bromodichloromethane 4/57 0.6 J OLFS4-MW39-0607 NA 1 maximum < CTL
75-25-2  [Bromoform 1/57 0.4 OLFS4-MW39-0607 NA 0.09 maximum < CTL
75-15-0 [Carbon Disulfide 3/57 4.3 OLFS4-MW09S-001 NA 0.006 maximum < CTL
5/57 0.5 J OLFS4-MW39-0607 NA 1.3 maximum > CTL
67-66-3 [Chloroform 15/57 3 OLFS4-MW39-0607 NA 0.04 maximum < CTL
74-87-3 [Chloromethane 8/57 0.55J OLFS4-MW15S-001 NA 0.2 maximum < CTL
cis-1,2-Dichloroethene 4/57 350 OLFS4-DPW01-G53-55 NA 5 maximum > CTL
maximum/CTL ratio > 3
7/57 42 ] OLFS4-MW32S-001 NA NA maximum < Region 9 PRG
Ethylbenzene 6/57 110 OLFS4-MW325-001 NA 30 4 maximum > CTL
maximum/CTL ratio > 3
Isopropylbenzene 9/57 80 OLFS4-MW32S-001 NA 0.8 100 maximum > CTL
108-87-2 [Methyl Cyclohexane 5/57 16 OLFS4-MW32S-001 NA 5200 ¥ NA maximum < Region 9 PRG
127-18-4 |Tetrachloroethene 4/57 0.54J OLFS4-DPW03-G53-55 NA 3 0.2 maximum < CTL
108-88-3 |Toluene 13/57 4.8 OLFS4-MW32S-001 NA 40 0.1 maximum < CTL
maximum/CTL ratio > 3
156-60-5 |[trans-1,2-Dichloroethene 5/57 48 OLFS4-MW15S-001 NA 100 0.5 No maximum < CTL
75-69-4 [Trichlorofluoromethane 1/57 0.16 J OLFS4-MW36S-001 NA 2100 0.00008 No maximum < CTL
75-01-4 |Vinyl Chloride 2/57 0.36 J OLFS4-MW15S-001 NA 1 0.4 No maximum < CTL
Semivolatile Organic Compounds (ug/L
92-52-4 R 1/39 117 OLFS4-MW315-001 NA 2 maximum > CTL
91-57-6 [2-Methylnaphthalene 4/45 7.9 J OLFS4-MWO05S-001 NA 28 0.3 No maximum < CTL
117-81-7 [Bis(2-ethylhexyl)phthalate 2/45 1.8J OLFS4-MW17S-001 NA 6 0.3 No maximum < CTL
OLFS4-MW05S-001, .
85-68-7 |Butyl Benzyl Phthalate 2/45 1.6J OLFS4-MW16S-001 NA 140 0.01 No maximum < CTL
105-60-2 [Caprolactam 7145 4.4 ] OLFS4-MW19S-001 NA 18000 ¥ 0.0002 No maximum < Region 9 PRG
84-74-2 |di-n-Butyl Phthalate 1/45 1.4J OLFS4-MW16S-001 NA 700 0.002 maximum < CTL
SSEUEIN Naphthalene 3/45 68 OLFS4-MW32S-001 NA 5 maximum > CTL
maximum/CTL ratio > 3
Polynuclear Aromatic Hydrocarbons (ug/L)
90-12-0 [1-Methylnaphthalene 13/35 8.6 OLFS4-MW05S-001 NA 28 0.3 No maximum < CTL
91-57-6 [2-Methylnaphthalene 11/35 12 OLFS4-MWO05S-001 NA 28 0.4 No maximum < CTL
83-32-9 |Acenaphthene 2/35 0.4 OLFS4-MW23S-001 NA 20 0.02 No maximum < CTL
208-96-8 |Acenaphthylene 1/35 0.86 OLFS4-MW31S-001 NA 210 0.004 No maximum < CTL
206-44-0 |Fluoranthene 6/35 0.093 OLFS4-MW12S-001 NA 280 0.0003 No maximum < CTL
86-73-7 |Fluorene 5/35 0.15 OLFS4-MW23S-001 NA 280 0.0005 No maximum < CTL
SUEI Nophthalene 12/35 793 OLFS4-MW32S-001 NA 6 Yes maximum > CTL
maximum/CTL ratio > 3
85-01-8 [Phenanthrene 9/35 0.07 OLFS4-MW12S-001 NA 210 0.0003 No maximum < CTL
129-00-0 |Pyrene 5/35 0.06 OLFS4-MW12S-001 NA 210 0.0003 No maximum < CTL
Benzo(a)pyrene Equivalents 2/35 0.044 OLFS4-MW12S-001 NA 0.2 0.2 No maximum < CTL
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PENSACOLA, FLORIDA

TABLE 6-8
FLORIDA LEVEL 1 (RESIDENTIAL) DIRECT CONTACT EVALUATION - GROUNDWATER
SITE 4 REMEDIAL INVESTIGATION REPORT

OLF SAUFLEY

Frequency Maxi ) Back d Non-Apportioned Ratio of MaX|.mum Is Chemical a . .
NCAS Chemical of axlmum o Sample of Max.|mum ac gro(l:)n Florida Groundwater Concentra.tlon/ Potential Level Ratlona!e for Contamlnant
umber Detection Concentration Concentration Value cTL® Non-apportioned 1COC?® Deletion or Selection
Residential SCTL ’
Metals (ug/L
7429-90-5 37/45 3110 OLFS4-MW17S-001 16 Yes maximum > CTL
maximum/CTL ratio > 3
7440-38-2 |Arsenic 5/45 5.8 OLFS4-MW17S-001 0.6 No maximum < CTL
7440-39-3 [Barium 45/45 316 OLFS4-MW23S-001 0.2 No maximum < CTL
7440-70-2 [Calcium 44/45 181000 OLFS4-MW23S-001 NA No Essential Nutrient
maximum > CTL
7440-47-3 44145 855 OLFS4-MW19S-001 o ves maximum/CTL ratio > 3
7440-48-4 [Cobalt 17/45 31.5 OLFS4-MW15S-001 0.2 maximum < CTL
7440-50-8 |Copper 14/45 22.3 OLFS4-MW25S-001 0.02 maximum < CTL
7439-89-6 4545 34500 OLFS4-MW23S-001 115 maximum > CTL
maximum/CTL ratio > 3
7439-92-1 [Lead 24/45 12.2 OLFS4-MW10D-001 0.8 maximum < CTL
7439-95-4 [Magnesium 40/45 17100 OLFS4-MW?23S-001 NA Essential Nutrient
7439-96-5 RVEUIERE:] 45/45 2790 OLFS4-MW?23S-001 56 maximum > CTL
7439-97-6 1/45 1.1 OLFS4-MW43-0607 0.6 maximum < CTL
7440-02-0 NG 43145 438 OLFS4-MW19S-001 4 maximum > CTL
maximum/CTL ratio > 3
7440-09-7 |Potassium 36/45 35600 OLFS4-MW23S-001 NA NA Essential Nutrient
7782-49-2 [Selenium 2/45 1.4 OLFS4-MW29D-001 50 0.03 maximum < CTL
7440-22-4 |[Silver 1/45 4.8 OLFS4-MW15S-001 100 0.05 maximum < CTL
7440-23-5 [Sodium 45/45 58700 OLFS4-MW46-0607 160000 0.4 maximum < CTL
7440-28-0 [Thallium 2/45 0.99 OLFS4-MW31S-001 2 0.5 maximum < CTL
7440-62-2 [Vanadium 6/45 12.1 OLFS4-MW17S-001 49 0.2 maximum < CTL
7440-66-6 |Zinc 27/45 255 OLFS4-MW15S-001 5000 0.05 maximum < CTL
Petroleum Hydrocarbons (mg/L)
| [TPH (C08-C40) | 945 | 8.9 | OLFs4-mMw31s-001 | NA [ 5000 [ 0.002 No maximum < CTL

Shaded cells indicate that the specified criterion or background level has been exceeded or that the chemical has been selected as a potential COC.

1 - To determine whether metal concentrations were within background levels, groundwater concentrations were compared to facility background levels described in Section 6.1.1.1.

If the maximum concentration of a chemical is less than the background value, that chemical was not selected as a COPC.

2 - Groundwater Cleanup Target Levels (CTLs) for Chapter 62-777, FAC, Florida Department of Environmental Protection (FDEP), April 2005b.

Definitions:
C = Carcinogen.

COC = Chemical of concern.

J = Estimated value.

N = Noncarcinogen.

NA = Not applicable/Not available

ND = Non detect

3 - A chemical is selected as a potential COC if the maximum concentration exceeds the non-apportioned CTL and, for metals, if the site concentrations exceed background levels.
4 - No GCTL is available. Value presented in the USEPA Region 9 PRG for tap water ingestion.
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Whereas there were various sources of random uncertainty and bias, the magnitude of bias and
uncertainty and the direction of bias were influenced by the assumptions made throughout the risk
assessment, including selection of COPCs and selection of values for dose-response relationships.
Throughout the entire risk assessment, assumptions that considered safety factors were made so that the

final calculated risks were overestimated.

Generally, risk assessments carry two types of uncertainty: measurement and informational uncertainty.
Measurement uncertainty refers to the usual variance that accompanies scientific measurements. For
example, this type of uncertainty is associated with analytical data collected for each site. The risk

assessment reflects the accumulated variances of the individual values used.

Informational uncertainty stems from inadequate availability of information needed to complete the toxicity
and exposure assessments. Often, this gap is significant, such as the absence of information on the
effects of human exposure to low doses of a chemical, the biological mechanism of action of a chemical,

or the behavior of a chemical in soil.

Once the risk assessment is complete, the results must be reviewed and evaluated to identify the type
and magnitude of uncertainty involved. Reliance on results from a risk assessment without consideration
of uncertainties, limitations, and assumptions inherent in the process can be misleading. For example, to
account for uncertainties in the development of exposure assumptions, conservative estimates were
made to ensure that the particular assumptions were protective of sensitive subpopulations or the
maximum exposed individuals. If a number of conservative assumptions are combined in an exposure
model, the resulting calculations can propagate the uncertainties associated with those assumptions,
thereby producing a much larger uncertainty for the final results. This uncertainty is biased toward
overpredicting both carcinogenic and non-carcinogenic risks. Thus, both the results of the risk
assessment and the uncertainties associated with those results must be considered when making risk

management decisions.

This interpretation of uncertainty is especially relevant when the risks exceed the point of departure for
defining "acceptable" risk. For example, when risks calculated using a high degree of uncertainty are
less than an acceptable risk level (i.e., 10), the interpretation of no significant risk is typically
straightforward. However, when risks calculated using a high degree of uncertainty exceed an

acceptable risk level (i.e., 10-4); a conclusion can be difficult unless uncertainty is considered.

6.7.1 Uncertainty in Selection of COPCs

The most significant issues related to uncertainty in COPC selection were the usability of existing

databases [i.e., the use of validated and unvalidated sample results (only validated data were used in this
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risk assessment) and the completeness, precision, and accuracy of the data set], the screening levels
used, and the absence of screening levels for a few chemicals detected in the site media. A brief

discussion of each of these issues is provided in the remainder of this section.

6.7.1.1 COPC Screening Levels

The use of risk-based screening values (for the USEPA analysis) based on conservative land use
scenarios (i.e., residential land use for soil and groundwater) corresponding to an ILCR of 10-¢ and HI of
0.1 ensured that all the significant contributors to risk from a site were evaluated. The elimination of
chemicals present at concentrations that correspond to an ILCR less than 106 and an HI less than 0.1
should not affect the final conclusions of the risk assessment, because those chemicals are not expected

to cause a potential health concern at the detected concentrations.

6.7.1.2 Chemicals Without Established Screening Levels

Region 9 PRGs are currently not available for some constituents (e.g., acenaphthylene, 1-
methylnaphthalene, 2-methylnaphthalene, and phenanthrene). Appropriate surrogates were selected for
these chemicals based on similar chemical structures, if available. For example, the screening level for
acenaphthene is used as a surrogate for acenaphthylene, naphthalene is used as a surrogate for 1-
methylnaphthalene and 2-methylnaphthalene, and pyrene is used as a surrogate for phenanthrene.
Applying toxicity values of one compound to another increases the uncertainty in the risk assessment
both in regard to the selection of COPCs and the calculated risks. The direction of the uncertainty is not
known. Note that the State of Florida does provide CTLs for these compounds and they were evaluated
in the analysis using FDEP methodology. Therefore, the uncertainty associated with the use of

surrogates is likely to be minimal.

6.7.2 Uncertainty in the Exposure Assessment

Uncertainty in the exposure assessment arose because of the methods used to calculate EPCs, the
determination of land use conditions, lack of surface soil samples, the selection of receptors and
scenarios, the estimation of EPCs, and the selection of exposure parameters. Each of these is discussed

below.

6.7.2.1 Land Use

The current land use patterns at NETPDTC Saufley are well established, thereby limiting the uncertainty
associated with land use assumptions. Land use at Site 4 is currently limited and is expected to be

limited in the future, as long as NETPDTC Saufley remains open. To be conservative, risks to potential
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and future construction workers, maintenance workers, occupational workers, recreational users, and
on-site residents were estimated for the site. Maintenance workers and recreational users are

considered to be the most likely receptors under current land use.

6.7.2.2 Lack of Surface Soil Samples

No surface soil samples were collected at Site 4. At present the site is covered with concrete and
hangars, consequently current receptors at Site 4 are not exposed to surface soil. Therefore the lack of
surface soil samples does not effect the conclusions of this HHRA under current conditions. In the future
receptors could be exposed to surface soil if the concrete and hangars were removed. Therefore the lack

of surface soil samples is a potential data gap for future scenarios.

6.7.2.3 Exposure Point Concentrations

EPCs for soil were calculated using the Florida UCL Calculator (Version 1.0). Uncertainty is associated
with the use of the 95 percent UCL on the mean concentration as the EPC. As a result of using the 95
percent UCL, the estimations of potential risk for the RME scenario were most likely overstated because
this is a representation of the upper limit that potential receptors would be exposed to over the entire

exposure period.

As discussed previously, the calculated risks for groundwater in the USEPA risk evaluation were based
on the assumption that EPCs for groundwater were the maximum detected concentrations. Using the
maximum detected concentrations may result in an overestimation of risks. Note that maximum
groundwater concentrations were used in the risk assessment performed according the FDEP

methodology.

There was also uncertainty in assuming that current groundwater concentrations will not change in the
future and this introduces additional uncertainty in the EPCs and risks for groundwater COPCs.
Concentrations in groundwater may diminish over time due to natural attenuation processes involving

source depletion and dilution.

6.7.2.4 Exposure Routes and Receptor Identification

The determination of various receptor groups and exposure routes of potential concern was based on
current land use observed at the site and the anticipated future land use. Therefore, the uncertainty
associated with the selection of exposure routes and potential receptors was minimal because they were
considered to be well defined. Although residential use of groundwater was evaluated as an exposure

scenario, groundwater is not currently used at the site nor is it expected to be used in the future. The
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evaluation of direct exposure to groundwater in the HHRA was included primarily to aid in risk

management decision making.

6.7.2.5 Exposure Parameters

The risk-based concentrations used to estimate risks by the USEPA methodology were calculated by the
equations and exposure factors presented in Section 6.3.3. Each exposure factor selected for use in the
risk assessment has some associated uncertainty. Generally, exposure factors were based on surveys
of physiological and lifestyle profiles across the United States. The attributes and activities studied in
these surveys generally have a broad distribution. The exposure factors used in this report, in most
cases, were obtained from USEPA or Florida guidance documents for the RME, which generally specify
the use of the 95th percentile value for most parameters. Therefore, the selected values for the RME

receptor represented an upper bound of the observed or expected habits of the majority of the population.

Generally, the uncertainty can be assessed quantitatively for many assumptions made in determining
factors for calculating exposures and intakes. Many of these parameters were determined from statistical
analyses on human population characteristics. Often, the database used to summarize a particular
exposure parameter (i.e., body weight) is quite large. Consequently, the values chosen for such

variables in the RME scenario have low uncertainty.

6.7.3 Uncertainty in the Toxicological Evaluation

The risk-based concentrations used to assess risk were also developed using the toxicity criteria
discussed in Section 6.4. Uncertainties associated with the toxicity assessment (determination of RfDs

and CSFs and use of available criteria) are presented in this section.

6.7.3.1 Derivation of Toxicity Criteria

Uncertainty associated with the toxicity assessment was associated with hazard assessment and
dose-response evaluations for the COPCs. The hazard assessment dealt with characterizing the nature
and strength of the evidence of causation or the likelihood that a chemical that induces adverse effects in
animals will also induce adverse effects in humans. Hazard assessment of carcinogenicity was
evaluated as a weight-of-evidence determination using USEPA methods. Positive animal cancer test
data suggest that humans contain tissue(s) that may manifest a carcinogenic response; however, the
animal data cannot necessarily be used to predict the target tissue in humans. In the hazard assessment
of noncancer effects, however, positive animal data often suggest the nature of the effects (i.e., the target

tissues and type of effects) anticipated in humans.

TtNUS/TAL-07-029/0389/5.2 6-49 CTO 0029



Rev. 0
02/28/08

Uncertainty in hazard assessment arose from the nature and quality of the animal and human data.
Uncertainty was reduced when similar effects were observed across species, strain, sex, and exposure
route; when the magnitude of the response was clearly dose related; when pharmacokinetic data
indicated a similar fate in humans and animals; when postulated mechanisms of toxicity were similar for
humans and animals; and when the COC was structurally similar to other chemicals for which the toxicity

is more completely characterized.

Uncertainty in the dose-response evaluation included the determination of a CSF for the carcinogenic
assessment and derivation of an RfD for the non-carcinogenic assessment. Uncertainty was introduced
from interspecies (animal to human) extrapolation, which, in the absence of quantitative pharmacokinetic
or mechanistic data, is usually based on consideration of interspecies differences in basal metabolic rate.
Uncertainty also resulted from intraspecies variation. Most toxicity experiments are performed with
animals that are very similar in age and genotype, so intragroup biological variation is minimal, but the
human population of concern may reflect a great deal of heterogeneity, including unusual sensitivity or
tolerance to the COPC. Even toxicity data from human occupational exposure reflect a bias because
only those individuals sufficiently healthy to attend work regularly (the "healthy worker effect") and those
not unusually sensitive to the chemical are likely to be occupationally exposed. Finally, uncertainty arises
from the quality of the key study from which the quantitative estimate was derived and the database used.
For cancer effects, the uncertainty associated with dose-response factors was mitigated by assuming the
95 percent upper bound for the slope factor. Another source of uncertainty in carcinogenic assessment is
the method by which data from high doses in animal studies are extrapolated to the dose range expected
for environmentally exposed humans. The linearized multistage model, which is used in nearly all
guantitative estimations of human risk from animal data, is based on a nonthreshold assumption of
carcinogenesis. Evidence suggests, however, that epigenetic carcinogens, as well as many genotoxic
carcinogens, have a threshold below which they are noncarcinogenic. Therefore, the use of the
linearized multistage model was conservative for chemicals that exhibited a threshold for carcinogenicity.
For non-cancer effects, additional uncertainty factors may have been applied in the derivation of the RfD
to mitigate poor quality of the key study or gaps in the database. Additional uncertainty for noncancer
effects arose from the use of an effect level in the estimation of an RfD, because this estimation was
predicated on the assumption of a threshold less than which adverse effects were not expected.
Therefore, an uncertainty factor is usually applied to estimate a no-effect level. Additional uncertainty
arose in estimation of an RfD for chronic exposure from subchronic data. Unless empirical data indicated
that effects did not worsen with increasing duration of exposure, an additional uncertainty factor was
applied to the no-effect level in the subchronic study. Uncertainty in the derivation of RfDs was mitigated
by the use of uncertainty and modifying factors that normally ranged between 3 and 10. The resulting

combination of uncertainty and modifying factors may have reached 1,000 or more.
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The derivation of dermal RfDs and CSFs from oral values may have caused uncertainty. This was
particularly the case when no gastrointestinal absorption rates were available in the literature or when

only qualitative statements regarding absorption were available.

6.7.3.2 Uncertainty Associated with Evaluation of the Dermal Exposure Pathway

According to RAGS Part E (USEPA, 2004a), risks for dermal absorption of chemicals in soil are
guantitatively evaluated for arsenic, cadmium, chlordane, 2,4-dichlorophenoxyacetic acid, DDT, TCDD (and
other dioxins), PAHs, PCBs, pentachlorophenol, and SVOCs only because of the limited information and
guidance available to evaluate dermal exposure to other constituents. However, risks associated with
dermal exposure to other metals in soil (except for arsenic and cadmium) were also evaluated in the risk
assessment using the dermal absorption factors provided in FDEP guidance (FDEP, 2005b). Generally,
potential risks associated with the metals may result in an overestimation of risk because metals do not

readily desorb from soil and become available for absorption through the skin.

The Region 9 PRGs used to assess risks for groundwater are based on ingestion and inhalation (for
volatiles), but dermal effects are not considered in the PRG calculations. For some chemicals (e.g., PCBs
and PAHSs) the omission of the aqueous dermal pathway can be significant. However, for most of the
chemicals detected in groundwater at Site 4 (i.e., VOCs and metals), the aqueous dermal pathway is

generally not important.

6.7.3.3 Alternate RfD for Manganese

The oral RfD for manganese listed in the Region 9 PRG table (0.024 mg/kg/day) was used to calculate
the PRG for evaluating risks for residential exposure to groundwater. This value includes a modification
factor of 3 and an adjustment factor for the dietary contribution which is applied to the non-dietary
reference dose (0.14 mg/kg/day) presented in IRIS. IRIS indicates that an adjustment for the dietary
contribution should be subtracted from this allowable intake. Using the modified and adjusted RfD results

in risk estimates 6 times higher than if the non-dietary reference dose were used.

6.7.4 Uncertainty in the Risk Characterization

Uncertainty in risk characterization resulted from assumptions made regarding additivity of effects from
exposure to multiple COPCs from various exposure routes. High uncertainty existed when summing
noncancer risks for several substances across different exposure pathways. This assumed that each
substance has a similar effect and/or mode of action. Even when compounds affect the same target

organs, they may have different mechanisms of action or differ in their fate in the body, so additivity may
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not have been an appropriate assumption. However, the assumption of additivity was considered

because in most cases it represented a conservative estimate of risk.

Risks to any individual may also have been overestimated by summing multiple assumed exposure pathway
risks for any single receptor. Although every effort was made to develop reasonable scenarios, not all

individual receptors may have been exposed via all pathways considered.

Finally, the risk characterization did not consider antagonistic or synergistic effects. Little or no
information was available to determine the potential for antagonism or synergism for the COPCs.
Because chemical-specific interactions could not be predicted, the likelihood for risks to be overpredicted
or underpredicted could not be defined, but the methodology used was based on current USEPA

guidance.

6.8 SUMMARY AND CONCLUSIONS

An HHRA was conducted for the chemical concentrations detected in subsurface soil and groundwater
samples collected at Site 4. The evaluation was conducted using both USEPA and State of Florida
regulations and guidelines for HHRA. The results of the USEPA and Florida risk assessments are

summarized in the following sections.

6.8.1 Summary of USEPA Risk Assessment

The USEPA risk assessment considered three receptors, the hypothetical future resident, the typical
industrial worker, and the construction worker, assuming exposure via the ingestion, dermal contact, and
inhalation route of exposures. No surface soil samples were collected at Site 4; therefore, potential
exposure pathways were only identified for subsurface soil and groundwater. The majority of Site 4 is
covered with concrete and hangars; therefore, potential exposures to surface soil could only occur under

a future scenario where the concrete is removed.

The list of COPCs for Site 4 included the following:

e Subsurface Soil — aluminum, arsenic, chromium, iron, manganese, and vanadium

e Groundwater —  benzene, chlorodibromomethane, chloroform, cis-1,2-dichloroethene,
isopropylbenzene, tetrachloroethene, total xylenes, trans-1,2-dichloroethene, vinyl chloride, 1-
methylnaphthalene, 2-methylnaphthalene, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, naphthalene, arsenic, chromium, iron, manganese, nickel, thallium, and

vanadium
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Quantitative estimates of non-carcinogenic and carcinogenic risks (HIs and ILCRs, respectively) were

developed for potential human receptors. Results of these evaluations are summarized below.
Non-carcinogenic risks are below the target HI of 1.0 to satisfy USEPA and FDEP requirements for
exposure to subsurface soil. The non-carcinogenic risks for exposure to groundwater exceeded the

USEPA and FDEP acceptable risk level.

Carcinogenic risks for exposures to subsurface soil were within USEPA and FDEP acceptable levels.

Carcinogenic risks exceed 1 x 10™ for exposure to groundwater by the hypothetical future resident.

6.8.2 Summary of Florida Risk Assessment

The risk assessment conducted per the State of Florida regulations and guidelines evaluated risks to a
hypothetical future resident and a typical industrial worker using the published SCTLs for the residential
and industrial land use scenario, respectively. Risks to a hypothetical future recreational user were
evaluated using SCTLs specifically developed for this risk assessment as stipulated in the State of

Florida regulations and guidelines.

The following chemicals were identified as potential COCs for subsurface soils based on a comparison of

maximum concentrations or EPCs to these SCTLs:

FLORIDA SUBSURFACE SOIL EVALUTION

RESIDENTIAL SCTLs INDUSTRIAL SCTLs

ARSENIC, TRPH

The following chemicals were identified as potential COCs for groundwater based on a comparison of

maximum concentrations to GCTLs:

FLORIDA GROUNDWATER EVALUATION

RESIDENTIAL GCTLs
BENZENE CHLORODIBROMOMETHANE
CIS-1,2-DICHLOROETHENE ETHYLBENZENE
ISOPROPYLBENZENE TOTAL XYLENES
1,1-BIPHENYL NAPHTHALENE
ALUMINUM CHROMIUM
IRON MANGANESE
NICKEL
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Chemicals detected in subsurface soil were also evaluated for the potential to impact groundwater quality
at the site by comparing maximum concentrations with FDEP SSLs for migration from soil to
groundwater. This evaluation indicated that the maximum concentrations of methylene chloride, 1,1-
biphenyl, and TRPH were greater than the leachability criteria indicating that there is potential for
contaminants detected in subsurface soil to impact groundwater. Although methylene chloride and TRPH

were not detected in groundwater at concentrations exceeding GCTLs.
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7.0 SCREENING LEVEL ECOLOGICAL RISK ASSESSMENT

7.1 INTRODUCTION

This SLERA was conducted in accordance with USEPA Ecological Risk Assessment Guidance for
Superfund (USEPA, 1997a), USEPA Amended Guidance on Ecological Risk Assessment at Military
Bases (USEPA, 2000a), and the Navy Policy for Conducting Ecological Risk Assessments (DON, 1999).
The risk assessment for IR Site 4 consists of Step 1 of USEPA’s 8-step ecological risk assessment

process. Step 1 consists of the following:

Step 1 Screening-Level Problem Formulation and Ecological Effects Evaluation

Section 7.2.1 provides the environmental setting and summarizes the site history for Site 4. The fate and
transport characteristics of the chemicals detected in subsurface soil and groundwater are provided in
Section 7.2.2. The ecotoxicity of site contaminants and potential ecological receptors are described in
Section 7.2.3. Section 7.2.4 describes complete exposure pathways. Uncertainties inherent with the
ecological risk assessment are discussed in Section 7.3 and the summary and conclusions of this

ecological risk assessment are provided in Section 7.4.

7.2 SCREENING-LEVEL PROBLEM FORMULATION

The Problem Formulation presents the site history, describes physical and ecological characteristics of
the site, identifies ecological receptors of concern, and provides the basis for selecting assessment and
measurement endpoints. These items provide the information that will be used to develop the conceptual

exposure model for the site.

7.2.1 Environmental Setting

Saufley Field is located in Escambia County, northwest Florida. The facility is situated between Interstate 10
and Perdido Bay approximately five miles northwest of Pensacola, Florida (see Figure 1-1). OLF Saufley
consists of four inactive airstrips. The base also has a number of support buildings and a Federal Prison
located south of the airfield. OLF Saufley encompasses 866 acres with the majority of the area consisting of

airstrips, grass covered fields, buildings, and woods.

OLF Saufley opened in 1940 as NAAS Saufley. NAAS Saufley was used to train pilots during World War
Il and the Korean Conflict. In 1957, the mission at Saufley Field was changed to basic training for naval

aviators. NAAS Saufley was re-designated as a Naval Air Station in 1968 and retained that status until
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1976 when NAS Saufley operations were discontinued and the facility was placed in caretaker status.
Between 1976 and 1979 Saufley Field was used as an OLF for NAS Whiting Field. In 1979, Saufley Field
was reactivated as NETPMSA. Saufley Field was renamed the NETPDTC in 1996. Saufley Field is now

used primarily to train and educate Naval personnel and to house federal prisoners.

Site 4 lies between Sprague Avenue and the southern runways (Figure 1-2). The area covers approximately
713,000 square feet (16 acres) and the site elevation is approximately 80 feet above mean sea level. The
site lies on the eastern slope of a low area between these two roads and across the street from the entrance
to the Officers’ Quarters. There is approximately 2 feet of vertical relief across the site. Most of the site is

paved or built on. Grass and shrubs cover landscape islands and building lawns.

Site 4 consists of Hangars 807, 808, 809, and 810 and the concrete and a limited amount of grass covered
areas immediately surrounding them. The hangars are roughly located symmetrically about the control
tower, Building 803. Based on a review of historic aerial photographs, these hangars were initially
constructed with concrete pavement surrounding the structures on all sides with the exception of small grass
covered areas surrounded by curbs located adjacent to administrative doorways. For this reason,
investigation for spilled fuels, oils, and solvents near the hangars was restricted to the locations of gasoline

and used oil/solvent tanks and the wash racks (Figure 1-2).

No environmental investigations involving sampling and analysis of environmental media had been
performed at Site 4 prior to this investigation. In May 1992, NEESA based in Port Hueneme, California
submitted the “Preliminary Assessment Report, NETPMSA, Saufley Field, Escambia County, Florida.” In

this document, NEESA made the following general statements or observations regarding Site 4:

e Used oil/solvents were placed in two 2000-gallon capacity USTs designated tanks 807-B and 819-B

located at Hangars 807 and 810, respectively.
e Waste solvents may also have been stored in these tanks.

e When the tanks were full, used oil/solvents were transported off base or burned by the base fire

department at the fire fighting training pit north of the runways.

¢ Additional tanks associated with Hangars 807 and 810 were 1000-gallon kerosene tanks (Tanks 807-
C and 819-C) and 1000-gallon gasoline tanks (Tanks 807-D and 819-D).

Previous investigations in the vicinity of Site 4 consisted of the completion of an Rl at adjacent Site 2406
(Building 2406). The Site 2406 Site Assessment Report included groundwater sampling in a portion of

what is now included in Site 4. The Site Assessment Report at UST Site 2406 concluded that petroleum
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contaminants are present in subsurface soil at 25 to 45 feet bls in the vicinity of a free product plume, and

that groundwater contamination extends from approximately 45 feet bls to 130 feet bls.

Site 4 is located in a developed area of the base. Ground cover at the site is predominantly concrete
areas (runway), hangars, and a limited amount of grass landscaping. No wooded or grassy areas are
present. No large trees are present at the site. No wetlands are located in the vicinity of Site 4. Soils from
the developed areas at Site 4 are classified as urban land, which are typical of industrial areas. The native
soils usually have been altered by grading or fill and the ground surfaces have been paved or built upon.
The remaining soils are classified as Bonifay loamy sand. The majority of the site is paved to a depth of
12 to 18 inches thick. Although organic carbon was not analyzed in soil samples from Site 4, the sandy

soils of northwest Florida are typically low in organic carbon content.

Site 4 is located within the central portion of the facility on the eastern slope of a shallow closed depression
bound by paved roads on all four sides. The topography forms a plateau at the site and precipitation rapidly
runs off due to the paved surfaces covering the site. Sites for rainfall infiltration are limited to pavement
cracks and seams and limited landscaping areas scattered throughout the site. Surface water features are
not present at the site. A small pond located approximately 1100 feet to the south of site is the nearest
surface water feature. The nearest stream is Eight Mile Creek, which is located less than 1 mile northwest of
the site. A 5000-foot long drainage ditch lies approximately 1000 feet from the site. This ditch is
downgradient of the site hydrogeologically and at a lower elevation from the site. Water in this drainage
ditch flows southwesterly and empties directly into Perdido Bay. Regional overland runoff is to the west

towards Perdido River and Perdido Bay.

On January 9, 2007, the relative groundwater elevations in the shallow monitoring wells ranged from
57.84 feet on the east side of Site 4 to 34.34 feet on the west side of the site. The deepest groundwater
elevations for deep monitoring wells were 32.66 feet and 57.84 feet. Interpretation of data from Site 4

indicates that overall, groundwater flow at the water table is to the nortwest.

A list of federally listed threatened and endangered species and species of special concern for Escambia
County was obtained from the web site for the Ecological Services and Fisheries Resource Office of the
U.S. Fish and Wildlife Service in Panama City, Florida and is included in Appendix F. Five fish,
11 amphibians/reptiles, 16 birds, 6 mammals, 5 invertebrates, and 29 plants are listed as threatened,
endangered, or a species of special concern for the county. The habitats listed for many special status
species (i.e., estuarine, marine, riverine, palustrine, upland forest) do not exist at Site 4 or adjacent areas.

Therefore, the special status species recorded in Escambia County would not be expected inhabit the site.
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On-site wildlife is limited to occasional birds, reptiles, rodents, and stray cats. Due to lack of suitable habitat,

wildlife use of the site is assumed to be infrequent.

7.2.2 Contaminant Fate and Transport

The release of some of the contaminants at Site 4 appears to have resulted from fuel spills and or leaks.
The origin of other contaminants, such as chromium, is unclear, as many industrial or chemical processes
could be the source. The source and nature of materials, as well as the time of disposal, are unknown. The

area currently occupied by OLF Saufley was farm and woodland, before the Navy purchased it in the 1930’s.

No surface soil samples were collected at Site 4. Only a small percentage of the ground surface is exposed.
The remaining areas are covered by concrete, asphalt, and building with concrete up to 18 inches thick in
some places. The concrete/asphalt soil barrier, along with the nature and age of the contamination,

precluded the need for surface soil sampling during the investigation.

Potential contaminant release mechanisms at Site 4 include the mobilization of contaminants from wastes
discharged directly to surface soil with impact to local groundwater by infiltration of precipitation and
dissolution of soluble contaminants. Soluble constituents can be transported to the water table by

rainwater infiltration, and may continue to migrate downgradient to an ultimate discharge location.

Transport is affected by the chemical and physical properties of both the soil and the contaminants.
Currently erosion and overland transport of particulate matter from site surface soil do not appear to be
important transport mechanisms at Site 4 due to the developed nature of the site. Past erosion and
overland transport of surface soil via storm water runoff as well as airborne dispersion by wind may have
resulted in contaminant transport and deposition. Sources outside of Site 4 may also be responsible for

contamination found in subsurface soil and groundwater.

The following discussions address classes of contaminants detected in subsurface soil and/or
groundwater that were evaluated against several criteria to determine their classification as COPCs.
These chemicals were further evaluated as part of the SLERA. The following sections present a

summary of process used to determine if any of the selected chemicals are a significant ecologic risk.
7221 VOCs
VOCs are poorly adsorbed to soil and sediment particles. In addition, because they are very volatile, they

typically are detected in surface water, surface soil, and sediment only at low concentrations. VOCs in soil

will dissolve in rainwater to varying degrees and could be transported overland with runoff or into
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groundwater. Photolysis and hydrolysis are not significant mechanisms for VOC degradation. Aerobic
biodegradation in soil and groundwater is significant, however, and anaerobic degradation can occur in
these media. VOCs do not bioaccumulate in ecological receptors, and therefore, biomagnification through
the food chain is not significant. VOCs are typically toxic to ecological receptors only at relatively high

concentrations.

7.2.2.2 SVOCs

Most SVOCs detected in Site 4 media were PAHs and phthalates. PAHs are a diverse group of
compounds consisting of two or more substituted and unsubstituted polynuclear aromatic rings formed by
the incomplete combustion of carbonaceous materials. PAHs are ubiquitous in the modern environment
and are common constituents of coal tar, soot, vehicle exhaust, cigarette smoke, certain petroleum
products, road tar, mineral oils, creosote, and many cooked foods. PAHs can also be released to the
environment through natural sources such as forest fires. The fate and transport characteristics of PAHs
are dependent on their molecular weights. Low molecular weight PAHs are more soluble and volatile,
and therefore, more mobile. They may volatilize and photolyze from soil and surface water, and they also
may be biodegraded. High molecular weight PAHs tend to be immobile and insoluble, binding strongly to
organic matter (reducing the potential for leaching to groundwater), and they are resistant to volatization,
photolysis, and biodegradation (Eisler, 2000). Upper tropic level organisms are primarily exposed to
PAHs through diet, but most wildlife can metabolize and excrete PAHs. Vertebrates can readily
metabolize PAHSs, but lower forms (insects and worms) cannot metabolize PAHs as quickly. USEPA
Region IV considers the potential toxicity of PAHs via the terrestrial food web to be generally negligible
unless PAHs are present at extremely high concentrations (i.e., percent levels: 10,000 mg/kg) in soil.
Food chain uptake does not appear to be a major exposure source to PAHs, and food-chain
biomagnification of PAHSs is typically minimal (ATSDR, 1989). PAHs may be absorbed by plants but are
expected to be translocated, metabolized, and potentially photodegraded. Accumulation within plants is
likely to occur only in heavily polluted locations where uptake exceeds metabolism and degradation
(Edwards, 1983).

Two phthalates (butyl benzyl phthalate and di-N-butyl phthalate) were detected in groundwater. Plastic
wastes are the major source of phthalates, which are relatively persistent in the environment. Although
numerous studies have demonstrated that phthalates undergo biodegradation, this is a slow process.
Some microorganisms have been shown to excrete products that increase the solubility of phthalates and
enhance their biodegradation (Gibbons and Alexander, 1989). Adsorption onto soils and sediments
appears to be a significant sink for phthalates. If released to water, phthalates tend to adsorb strongly to

suspended particulate matter within the water column and sediment. Butyl benzyl phthalate and di-N-
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butyl phthalate are not expected to significantly volatilize or appreciably leach from soil into groundwater

(Spectrum, 2003). Biomagnification of phthalates does not occur.

7.2.2.3 Pesticides

Chlorinated pesticides are highly persistent in the environment, and tend to tightly sorb to organic matter
and be immobile in most soils. Although organic carbon was not analyzed in soil samples from Site 4, the
sandy soils of northwest Florida are typically low in organic carbon content, which is presumably a major
contributing factor in the migration of pesticides from soil into groundwater at the site. Degradation of
chlorinated pesticides in soil would eventually occur through volatization, photolysis, and aerobic and
anaerobic degradation. Due to the lipophilicity of organochlorine pesticides, they can bioaccumulate in
animals. These compounds generally bioconcentrate in lower trophic level organisms and can be
transferred and magnified in higher trophic level organisms. One chlorinated pesticide (heptachlor) was

reported in subsurface soil, but none were reported in groundwater at Site 4.

7.2.2.4 PCBs

PCBs include to a variety of mixtures of individual biphenyl isomers, each consisting of two joined
benzene rings and up to 10 chlorine atoms. Mixtures of these isomers are known by their commercial
designation of Aroclor. Only one PCB compound (Aroclor-1260) was detected in subsurface soil at
Site 4.

PCBs adsorb strongly to soil particles with adsorption generally increasing with the degree of chlorination.
PCBs generally do not significantly leach in aqueous soil systems. PCBs released into water adsorb to
sediments and other organic matter. Typically, PCB concentrations are greater in sediment and
suspended material than in the water column. Aquatic sediments can act as an environmental reservoir
from which PCBs may be released slowly over a long period of time (ATSDR, 2000). For PCBs that exist
in the dissolved state in water, volatization becomes the primary fate process. Degradation of PCBs in
the environment is dependent upon the degree of chlorination. Generally, the more chlorinated the PCB
molecule, the more persistent it will be in the environment. Factors that determine biodegradability
include the amount of chlorination, concentration, microbial population type, available nutrients, and the
temperature (ATSDR, 2000). Biodegradation of higher chlorinated PCBs (such as Aroclor-1260) occurs

very slowly (HSDB, 2007). PCBs can significantly bioconcentrate in aquatic organisms.

7.2.25 Metals

Metals released to soils will tend to remain in soils but may impact groundwater through infiltration and

surface water through run off and erosion. Leaching of metals is more apt to occur under acid conditions
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in sandy soils with low organic matter content. Many metals occur naturally in soil, surface water, and
sediment due primarily to chemical weathering of rocks. Factors such as pH, clay content, and organic
matter content influence the bioavailability of metals to potential receptors. In water, most metals tend to
adsorb to sediment or to suspended particles in the water column. However, because of dissolution,
complexation, and sediment resuspension, metals are often detected in surface water. Arsenic,
cadmium, chromium, copper, lead, mercury, silver, and zinc have the potential to bioaccumulate in biota
(USEPA, 2000b).

7.2.3 Ecotoxicity

VOCs, SVOCs, pesticides, PCBs, and metals were detected in either subsurface soil or groundwater
samples collected at Site 4. The following abstracts from the literature provide general discussions of

each group’s ecotoxicity.

7.23.1 VOCs

VOCs readily volatilize, are poorly adsorbed to soil and sediment particles, and are typically detected in
surface water, surface soil, and sediment only at low concentrations. VOCs do not bioaccumulate in

ecological receptors, and their toxicity to ecological receptors is relatively low.

7.2.3.2 SVOCs

Few generalizations can be made about the ecotoxicity of PAHs because of the extreme variability in
toxicity and physiochemical properties of PAHs. Adverse impacts to plants from PAHs, however, are rare
(Eisler, 2000). In most animal species, PAHs are metabolized by a mixed-function oxidase enzyme
system into intermediates that may be toxic, mutagenic, or carcinogenic to the host. Some invertebrate
species cannot efficiently metabolize PAHs, and PAHs can be chronically toxic to invertebrates, but
overall, very little is known about the toxicological mechanisms of PAHs in invertebrates (Erstfield and
Snow-Ashbrook, 1999). PAHs can bind to cellular macromolecules and thereby disrupt their function in
higher-level organisms such as mammals and birds. Biological macromolecules include polymers of
carbohydrates (e.g., starch), amino acids (proteins), and nucleotides (e.g., DNA). The cellular functions
of these polymers include structure, energy storage, energy transfer, material transport, and the storage
and transmittal of genetic information. PAHs show little tendency to biomagnify in the food web (Eisler,
2000). USEPA Region 4 considers the potential toxicity of PAHs via the terrestrial food web to be
generally negligible unless PAHs are present at extremely high concentrations (i.e., percent levels:
10,000 mg/kg) in soil. Microbial metabolism is the major process for degradation of PAHs in sail
(ATSDR, 1997).
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Chronic oral exposure to phthalates can result in liver toxicity in mammals. Ingested phthalates
metabolize to monoesters in the gut and are subsequently absorbed. Following absorption, phthalates
distribute primarily to the liver and kidneys and may, in some species, concentrate in the testes (Rhodes
et al., 1986). Liver carcinogenesis has been observed (ATSDR, 1997). Many receptors are able to

metabolize and excrete phthalate esters, so their ability to bioaccumulate varies among species.

7.2.3.3 Pesticides

Organochlorine pesticides are reproductive and nervous system toxins. Although these compounds were
used as insecticides, they are toxic to other animals as well. The target organ for acute exposures is the
nervous system, while chronic exposures can affect the liver and endocrine systems of higher animals.
Organochlorine pesticides are lipophilic and can be stored in the fat tissue of organisms such as birds
and mammals. They can cause reproductive failure in birds of prey through eggshell thinning and
disruption of egg-laying and nesting cycles (Amdur et al., 1991). These pesticides were developed to

control insects on crops, and as a result, they are practically non-toxic to plants.

7.2.3.4 PCBs

PCBs are highly lipophilic, and can bioaccumulate in animals. PCBs can accumulate in offspring through
placental transfer in mammals and accumulation in bird eggs, and can accumulate in upper trophic level
animals such as piscivorous birds and mammals that feed on contaminated prey items (Eisler, 2000).
Toxicity to aquatic organisms can occur through chronic exposures to PCBs at the parts per billion level.
In animals, the primary effect associated with PCB exposure is the induction of liver enzyme systems.
These enzymes are associated with detoxification mechanisms and with the metabolism of hormones.
Adverse reproductive effects observed with PCB exposure are associated with induction of the enzyme
systems. The toxicity of PCBs to mammals and birds varies, depending on the particular PCB and the
animal species. Mink, for example, are highly sensitive to PCBs. Impacts to mink include anorexia,
weight loss, lethargy, reproductive effects, and death (Eisler, 2000). Among sensitive avian species,
PCBs disrupt the normal pattern of growth, reproduction, metabolism, and behavior. PCBs are not water
soluble and accumulate to a much greater degree in animals than in plants. Nevertheless, plant-related
effects of PCB exposure can include slower growth, reduced chlorophyll content, and diminished
photosynthesis (USEPA, 1999a).

7.2.3.5 Metals

It is difficult to make generalizations about the toxic actions of metals because of diverse affinities for
organic molecules in biological structures, a wide array of biological effects, and a multiplicity of target

organs and systems (Amdur et al., 1991). At the molecular level, metals can manifest toxicity in many
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ways, including selectively accumulating in target organs (such as the kidneys), substituting for essential
metals, and mimicking essential substrates (Clarkson, 1983). At the molecular level, metal toxicity
typically affects enzyme systems, leading to disruption of cellular transport, cellular respiration, cell
division, and other physiological processes. Metal toxicity to aquatic organisms is marked by a broad
spectrum of effects that can range from reduced growth to death. Aquatic organisms are most sensitive

to metal toxicity in the embryonic and larval stages of the life cycle.

7.2.4 Complete Exposure Pathways

Soil invertebrates and plants are typically exposed to soil contaminants through ingestion and direct
contact with surface soil. The USEPA defines surface soils as those soils within the root zone at a
specific site (USEPA, 2005). The USEPA further states that ecological risks from potential exposure to
contaminated subsurface soils are generally not considered for ecological receptors except in some
cases where there may be risks to animals that burrow beneath the root zone or where the root zone can
extend several feet. The majority of Site 4 is covered by buildings and concrete runway and as
previously discussed is paved to a depth of 12 to 18 inches thick. As the depth of concrete occupies the
horizon that would typically be inhabited by soil invertebrates and plants, the exposure pathway to soil

invertebrates and plants is considered incomplete.

No complete exposure pathways to higher trophic level animals are present at Site 4. Ground cover at the
site is predominantly paved areas or buildings with little undisturbed native soils. The current land use
discourages use of the site by birds and mammals except as occasional transients. The exposure of
higher trophic level animals such as birds and mammals to site-related contamination through ingestion
of contaminated food items is, therefore, considered unlikely due to the absence of habitat at Site 4.
Consequently, this is not considered to be a complete exposure pathway. Similarly, the incidental
ingestion of soil contaminants while preening feathers is not considered a significant source of potential
exposure as birds are not anticipated to reside at the site or be present for extended periods of time.
Exposure to contaminants in soil through dermal contact could occur, but is unlikely to represent a major
exposure pathway because feathers and chitinous exoskeletons minimize transfer of contaminants
across dermal tissue. Additionally, these pathways are not considered significant routes of exposure as
only limited areas of exposed soil are present at the site. Airborne transport is a negligible pathway;
consequently, the inhalation pathway is not significant. Due to the depth to groundwater and absence of
discharge locations at the site, exposure to contaminants in groundwater is not anticipated to occur at
Site 4.

Actual or potential exposures of ecological receptors are determined by identifying the most likely
pathways of contaminant release and transport. A complete exposure pathway has three components:

(1) a source of chemicals that can be released to the environment, (2) a route of contaminant transport
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through an environmental medium, and (3) an exposure or contact point for an ecological receptor. As
explained in Step 1 of USEPA'’s Ecological Risk Assessment Guidance (USEPA, 1997a), if an exposure

pathway is not complete, that exposure pathway does not need to be evaluated.

Exposure pathways to soil invertebrates and plants are incomplete as are exposure pathways to upper
trophic level receptors that might feed on soil-dwelling organisms and plants or be exposed to
contaminated surface soil. The characteristics of the contaminants identified in subsurface soil and
groundwater reduces the potential of their being available for exposure of ecological receptors at Site 4.

In summary, no complete exposure pathways and routes of entry into biota are present at Site 4.

7.3 UNCERTAINTY

The primary uncertainty associated with assessing potential ecological risk at Site 4 is the absence of
surface soil data. Soil samples available for evaluation in this risk assessment consisted of samples
collected at depths of 2 feet or greater below the soil surface. The history and nature of contaminant
releases indicated that surface soil contamination was unlikely; consequently no surface soil samples
were collected. While the absence of surface soil data introduces uncertainty, this uncertainty is
mitigated by the fact that concrete is present across the majority of the site from the surface to depths
ranging from 12 to 18 inches, which is the soil horizon that would normally be occupied by soil
invertebrates and plants.

7.4 SUMMARY AND CONCLUSIONS

An evaluation of the exposure setting at OLF Saufley Site 4 indicated an absence of complete exposure
pathways to soil invertebrates, plants, and upper trophic level receptors. The habitat at Site 4 minimizes
its use by ecological receptors, and the presence of concrete throughout most of the site from the surface
to depths ranging from 12 inches to 18 inches reduces the availability of subsurface contamination to
potential receptors. Since a complete exposure pathway does not exist at Site 4, the potential for
ecological impacts from site-related contaminants does not exist, and no further assessment of ecological

risks is applicable.
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TABLE E-1

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - RESIDENTIAL EXPOSURES TO SUBSURFACE SOIL

SITE 4

NETPDTC, SAUFLEY
PENNSACOLA, FLORIDA

Incremental Lifetime Carcinogenic Risk (ILCR)

Estimated Non-Carcinogenic Hazard Quotient (HQ)

1 - Table Il Soil Cleanup Target Levels (FDEP, April 2005). Some noncarcinogenic SCTLs not presented in Table || were calculated

Chemical Exposure Point | scTL™® Estimated ILCR Primary scTL™ Estimated HQ
Concentration Target
(m (ma/kg) Organs (mg/kg)

Aluminum 12800 NA NA Body Weight 80000 0.2
Arsenic 2.2 2.1 1E-06 Cardiovascular, Skin 26 0.08
Chromium 9.6 210 5E-08 Respiratory 234 0.04
Iron 7490 NA NA Gastrointestinal 53000 0.1
Manganese 61.4 NA NA Neurological 3500 0.02
Vanadium 17.2 NA NA Hair Loss 67 0.3

Total ILCR 1E-06 Total HI 0.7

as per the methodology presented in Technical Report: Development of Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C.,

Final Report, February, 2005.
NA - Not applicable. There are no cancer slope factors (CSF) available for this chemical.




TABLE E-2

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - TYPICAL INDUSTRIAL EXPOSURES TO SUBSURFACE SOIL

SITE 4

NETPDTC, SAUFLEY
PENNSACOLA, FLORIDA

Incremental Lifetime Carcinogenic Risk (ILCR)

Estimated Non-Carcinogenic Hazard Quotient (HQ)

1 - Table [l Soil Cleanup Target Levels (FDEP, April 2005). Some noncarcinogenic SCTLs not presented in Table Il were calculated

Chemical Exposure Point [ scTL® Estimated ILCR Primary scTL’ Estimated HQ
Concentration Target
(mg/kg) (mg/kg) Organs (mg/kg)
Aluminum 12800 NA NA Body Weight 1000000 0.01
Arsenic 2.2 12 2E-07 Cardiovascular, Skin 657 0.003
Chromium 9.6 470 2E-08 Respiratory 5940 0.002
Iron 7490 NA NA Gastrointestinal 1000000 0.007
Manganese 614 NA NA Neurological 43000 0.001
Vanadium 17.2 NA NA Hair Loss 10000 0.002
Total ILCR 2E-07 Total HI 0.03

as per the methodology presented in Technical Report: Development of Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C.,

Final Report, February, 2005.
NA - Not applicable. There are no cancer slope factors (CSF) available for this chemical.




TABLE E-3

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CONSTRUCTION WORKERS EXPOSED TO SUBSURFACE SOIL

SITE 4
NETPDTC, SAUFLEY
PENNSACOLA, FLORIDA

Incremental Lifetime Carcinogenic Risk (ILCR) Estimated Non-Carcinogenic Hazard Quotient (HQ)
Chemical Exposure Point | scCTL" Estimated ILCR Primary scTL® Estimated HQ
Concentration Target
(mgkg) | (mg/kg) Organs (mg/kg)
Aluminum 12800 NA NA Body Weight 11900 1
Arsenic 2.2 NA NA Cardiovascular, Skin 83 0.03
Chromium 9.6 11 9E-07 Respiratory 266 0.04
Iron 7490 NA NA (Gastrointestinal 80600 0.08
Manganese 61.4 NA NA Neurological 173 0.4
Vanadium 17.2 __NA NA Hair Loss 302 0.06
Total ILCR 9E-07 Total HI 2

1 - SCTLs were calculated as per the methodology presented in Appendix D.
NA - Not applicable. There are no cancer slope factors (CSF) available for this chemical.




TABLE E-4

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
RESIDENTIAL EXPOSURE TO ONSITE GROUNDWATER

SITE4

NETPDTC, SAUFLEY

PENNSACOLA, FLORIDA

1 - Tap Water Prefiminary Remediation Goal (PRG) (USEPA Region 8, October 2004, Updated December 28, 2004).

2 - The PRG far naphthalene is used as a surrogate for 1- and 2-methylnaphthalene.

Chemical Estimated Lifetime Carcinogenic Risk (ILCR) Estimated Non-Carcinogenie Hazard Quotient (HQ)
i dunsr PRGM Estimated ILCR | Primary Target Organs PRG® Estimated HQ
Ho/L pg/L ug/L
|Benzene 26 0.35 7E-05 Blood ad 0.6
Chiorodibromomethane 0.5 0.13 4E-06 Liver 120 0.004
Chioroform 3 017 2E-05 Liver 80 0.04
cis-1,2-Dichlaroethene 350 NA NA Blood 61 6
Isopropylbenzene 80 NA NA Adrenals, Kidney 660 01
Tetrachloroethene 0.54 0.1 5E-06 Liver 220 0.002
Total Xylenes 840 NA NA Neurological 210 4
trans-1,2-Dichloroethene 48 NA NA Blood, Liver 110 0.4
Vinyl Chioride 0.36 0.02 2E-05 Liver 72 0.005
1-Methyinaphthalene® 86 NA NA Nasal 8.2 1
2-Methyinaphthalene® 12 NA NA Nasal 6.2 2
Benzo(a)pyrene Equivalents 0.044 0.0029 2E-05 NA NA NA
Naphthalene 79 NA NA Nasal 6.2 13
Aluminum 3t NA NA Body Weight 36000 0.09
Arsenic 5.8 0.045 1E-04 Cardiovascular, Skin 1 0.5
Chromium 855 NA NA Respiratory 110 8
Iron 34500 NA NA Gastrointestinal 26000 1
Manganese 2790 NA NA Neurclogical BBO 3
Nickel 438 NA NA Body Weight 730 0.6
Thallium 0.99 NA NA Halr Loss, Liver 24 0.4
Vanadium 12 NA NA Hair Loss a6 0.3
Total Carcinogenic Risk 3E-4 Total HII 41
Total Body Weight HI = 0.7 Total Skin HI = 0.5
Total Nasal HI = 16 Total Cardiovascular HI = 05
Total Liver HI = 0.8 Total Neurological HI = 7
Total Gastrointestinal HI = 1 Total Kidney Hl = 0.1
Total Hair Loss HI = 0.7 Total Respiratory HI = 8
Tatal Blood Hi = 7 Total Adrenals Hi = 0.1

NA - Not applicable. The USEPA has not established a cancer slope factor (CSF) or noncarcinogenic reference dose (RiD) for this chemical.



FDEP UCL Calculator Version 1.0

Goodness-of-fit test results Aluminum

e— — Shapiro-Francia Results (Adjust for Censoring)
|

Normal Data y = B437.4x + B512
R? = 09078 SF for Normal Distribution 0.9079
: - SF for LogNormal Distribution 0.9283
Shapiro-Francia critical value for p<0.05 NA

Test stat > critical value indicates a reasonable fit

Shapiro-Wilk's Test Resuits for All Data (BDL replaced with 1/2 DL)

———— ——— SW test statistic for Normal Distribution 1.094
Lognormal Data  _, o7, ey SW test statistic for LogNormal Distribution 1.100
R?= 09283 Shapiro-Wilk's critical value for p<0.05 0.945

Test stat > critical value indicates a reasonable fit

Concentration

Based on the results of the Shapiro-Wilk's test
Distribution is best described as: Lognormal

Lognormal




FDEP UCL Calculator Version 1.0

Summary Statistics for Aluminum

10/2/07

Summary Statistics for In(Aluminum)

Number of Samples 45
Number of Censored Data 0
Minimum 776
Maximum 21500
Mean 8512
Median 7200
Standard Deviation 6620.516
Variance 43831228
Coefficient of Variation 0.777786
Skewness 0.656777

95% UCL (Assuming Normal Data)

Minimum 6.654152
Maximum 9.975808
Mean 8.637099
Standard Deviation 1.034578
Variance 1.070351

Goodness-of-Fit Results

Student's-t 10170.27
95% UCL (Adjusted for Skewness)
Adjusted-CLT 10238.76
Modified-t 10186.37
95% Non-parametric UCL

CLT 10135.5
Jackknife NA
Standard Bootstrap 10289.34
Bootstrap-t 10405.79
Chebyshev (Mean, Std) 12814.02

Distribution Recommended Lognormal
Distribution Used Lognormal
Estimates Assuming Lognormal Distribution
MLE Mean 9626.49
MLE Standard Deviation 13326.35
MLE Median 5636.951
MLE Coefficient of Variation 1.384342
MVUE Estimate of Mean 9457.798
MVUE Estimate of Std. Dev. 12250.31
MVUE Estimate of SE 1723.041
MVUE Coefficient of Variation 1.29526

UCL Assuming Lognormal Distribution

95% H-UCL 13987.97
95% Chebyshev (MVUE) UCL 16968.36
99% Chebyshev (MVUE) UCL 26601.88

[FDEP Recommended UCL to Use: |

12814.02 “




FDEP UCL Calculator Version 1.0
Goodness-of-fit test results Arsenic

—— Shapiro-Francia Results (Adjust for Censoring)

SF for Normal Distribution 0.9545
SF for LogNormal Distribution 0.9552
Shapiro-Francia critical value for p<0.05 NA

Test stat > critical value indicates a reasonable fit

Conceniration

D'Agostino's Test Resuits for All Data (BDL replaced with 1/2 DL)

= = S Fit to Normal Distribution TRUE
Fit to LogNormal Distribution TRUE

Based on the results of the Shapiro-Wilk's test
Distribution is best described as: Lognormal

Lognormal




FDEP UCL Calculator Version 1.0 10/2/07

Summary Statistics for Arsenic Summary Statistics for In(Arsenic)
Number of Samples 55 Minimum -1.60944
Number of Censored Data 0 Maximum 1.435084
Minimum 0.2 Mean 0.373648
Maximum 4.2 Standard Deviation 0.659951
Mean 1.747455 Variance 0.435536
Median 14
Standard Deviation 0.980839 Goodness-of-Fit Results
Variance 0.962045 Distribution Recommended Lognormal
Coefficient of Variation 0.561296 Distribution Used Lognormal
Skewness 0.523989
Estimates Assuming Lognormal Distribution
95% UCL (Assuming Normal Data) MLE Mean 1.806545
Student's-t 1.968794 MLE Standard Deviation 1.334633
MLE Median 1.453026
95% UCL (Adjusted for Skewness) MLE Coefficient of Variation 0.738777
Adjusted-CLT 1.975002
Modified-t 1.970351 MVUE Estimate of Mean 1.797952
MVUE Estimate of Std. Dev. 1.304267
95% Non-parametric UCL MVUE Estimate of SE 0.1738
CLT 1.965016 MVUE Coefficient of Variation 0.725418
Jackknife NA
Standard Bootstrap 1.990443 UCL Assuming Lognormal Distribution
Bootstrap-t 2.081242 95% H-UCL 2.162548
Chebyshev (Mean, Std) 2.32396 95% Chebyshev (MVUE) UCL 2.555531

99% Chebyshev (MVUE) UCL 3.527249

[FDEP Recommended UCL to Use:
2162548




FDEP UCL Calculator Version 1.0
Goodness-of-fit test results Chromium

——— e Shapiro-Francia Results (Adjust for Censoring)
Normal Data

¥ =5.1063x + 7.8845

R = 08818 SF for Normal Distribution 0.8818
SF for LogNormal Distribution 0.9871
Shapiro-Francia critical value for p<0.05 NA

Test stat > critical value indicates a reasonable fit

D'Agostino's Test Results for All Data (BDL replaced with 1/2 DL)

— — = — Fit to Normal Distribution FALSE
Lognormal Data | _ et 16405 Fit to LogNormal Distribution TRUE

R = 09871

Based on the results of the Shapiro-Wilk's test
Distribution is best described as: Lognormal

Lognormal




FDEP UCL Calculator Version 1.0 10/2/07

Summary Statistics for Chromium Summary Statistics for In(Chromium)
Number of Samples 55 Minimum 0.405465
Number of Censored Data 0 Maximum 3.230804
Minimum 1.5 Mean 1.84952
Maximum 25.3 Standard Deviation 0.669257
Mean 7.884545 Variance 0.447905
Median 6.2
Standard Deviation 5.344172 Goodness-of-Fit Resuits
Variance 28.56017 Distribution Recommended Lognormal
Coefficient of Variation 0.677803 Distribution Used Lognormal
Skewness 1.217093
Estimates Assuming Lognormal Distribution
95% UCL (Assuming Normal Data) MLE Mean 7.952393
Student's-t 9.090529 MLE Standard Deviation 5.977693
MLE Median 6.35677
95% UCL (Adjusted for Skewness) MLE Coefficient of Variation 0.751685
Adjusted-CLT 9.196328
Modified-t 9.11024 MVUE Estimate of Mean 7.913311
MVUE Estimate of Std. Dev. 5.837227
95% Non-parametric UCL MVUE Estimate of SE 0.777354
CLT 9.069945 MVUE Coefficient of Variation 0.737647
Jackknife NA
Standard Bootstrap 9.115144 UCL Assuming Lognormal Distribution
Bootstrap-t 9.734042 95% H-UCL 9.550128
Chebyshev (Mean, Std) 11.02568 95% Chebyshev (MVUE) UCL 11.30172

99% Chebyshev (MVUE) UCL  15.64791

[FDEP Recommended UCL to Use: ||
9.550128




FDEP UCL Calculator Version 1.0
Goodness-of-fit test results Iron

Normal Data

Shapiro-Francia Results (Adjust for Censoring)

e SF for Normal Distribution 0.9278
- SF for LogNormal Distribution 0.9545
Shapiro-Francia critical value for p<0.05 NA

Test stat > critical value indicates a reasonable fit

Shapiro-Wilk's Test Resulits for All Data (BDL replaced with 1/2 DL)

SW test statistic for Normal Distribution 1.101
SW test statistic for LogNormal Distribution 1.138
Shapiro-Wilk's critical value for p<0.05 0.945

Test stat > critical value indicates a reasonable fit

Based on the results of the Shapiro-Wilk's test
Distribution is best described as: Lognormal

Lognormal




FDEP UCL Calculator Version 1.0

Summary Statistics for Iron

Number of Samples 45
Number of Censored Data 0
Minimum 382
Maximum 14100
Mean 5413.356
Median 4580
Standard Deviation 3625.293
Variance 13142753
Coefficient of Variation 0.669694
Skewness 0.671378
95% UCL (Assuming Normal Data)

Student's-t 6321.397
95% UCL (Adjusted for Skewness)

Adjusted-CLT 6360.16
Modified-t 6330.412

95% Non-parametric UCL

CLT 6302.358
Jackknife NA

Standard Bootstrap 6367.333
Bootstrap-t 6509.745
Chebyshev (Mean, Std) 7769.076

10/2/07

Summary Statistics for In(lron)

Minimum 5.945421
Maximum 9.55393
Mean 8.329326
Standard Deviation 0.808391
Variance 0.655113
Goodness-of-Fit Results

Distribution Recommended Lognormal
Distribution Used Lognormal

Estimates Assuming Lognormal Distribution

MLE Mean 5749.583
MLE Standard Deviation 5530.849
MLE Median 4143.623
MLE Coefficient of Variation 0.961957
MVUE Estimate of Mean 5695.39
MVUE Estimate of Std. Dev. 5286.53
MVUE Estimate of SE 769.2624

MVUE Coefficient of Variation 0.928212

UCL Assuming Lognormal Distribution

95% H-UCL 7487.715
95% Chebyshev (MVUE) UCL 9048.527
99% Chebyshev (MVUE) UCL 13349.47

EFDEP Recommended UCL to Use: Il

II 7487.715




FDEP UCL Calculator Version 1.0
Goodness-of-fit test results Manganese

—_— —————— Shapiro-Francia Results (Adjust for Censoring)

SF for Normal Distribution 0.3576
SF for LogNormal Distribution 0.9401
Shapiro-Francia critical value for p<0.05 NA

Test stat > critical value indicates a reasonable fit

,,,, —— Shapiro-Wilk's Test Results for All Data (BDL replaced with 1/2 DL)

—— ———— SW test statistic for Normal Distribution 0.409
Lognormal Data |, s, 206y SW test statistic for LogNormal Distribution 1.096

R® = 0.9401 Shapiro-Wilk's critical value for p<0.05 0.945

Test stat > critical value indicates a reasonable fit

Based on the results of the Shapiro-Wilk's test
Distribution is best described as: Lognormal

Lognormal




FDEP UCL Calculator Version 1.0 10/2/07

Summary Statistics for Manganese Summary Statistics for In(Manganese)
Number of Samples 45 Minimum -0.16252
Number of Censored Data 0 Maximum 6.376727
Minimum 0.85 Mean 2.258718
Maximum 588 Standard Deviation 1.528788
Mean 37.724 Variance 2.337194
Median 12.7
Standard Deviation 99.2007 Goodness-of-Fit Results
Variance 9840.778 Distribution Recommended Lognormal
Coefficient of Variation 2.629644 Distribution Used Lognormal
Skewness 4.51341
Estimates Assuming Lognormal Distribution
95% UCL (Assuming Normal Data) MLE Mean 30.79386
Student's-t 62.57119 MLE Standard Deviation 94.17157
MLE Median 9.570813
95% UCL (Adjusted for Skewness) MLE Coefficient of Variation 3.058128
Adjusted-CLT 72.68313
Modified-t 64.22945 MVUE Estimate of Mean 29.2133
MVUE Estimate of Std. Dev. 73.15277
95% Non-parametric UCL MVUE Estimate of SE 8.810885
CLT 62.05021 MVUE Coefficient of Variation 2.504091
Jackknife NA
Standard Bootstrap 59.1125 UCL Assuming Lognormal Distribution
Bootstrap-t 73.01974 95% H-UCL 61.38931
Chebyshev (Mean, Std) 102.1847 95% Chebyshev (MVUE) UCL 67.61906

99% Chebyshev (MVUE) UCL  116.8807

[FDEP Recommended UCL to Use: |
61.38931 “




FDEP UCL Caiculator Version 1.0
Goodness-of-fit test results Vanadium

— Shapiro-Francia Results (Adjust for Censoring)

Normal Data ¥ = 8.3008x + 13211 niss E
Ri=0m207 | SF for Normal Distribution 0.9207
: SF for LogNormal Distribution 0.9639
Shapiro-Francia critical value for p<0.05 NA

Test stat > critical value indicates a reasonable fit

Shapiro-Wilk's Test Results for All Data (BDL replaced with 1/2 DL)

SW test statistic for Normal Distribution 1.079
SW test statistic for LogNormal Distribution 1.139
Shapiro-Wilk's critical value for p<0.05 0.945

Test stat > critical value indicates a reasonable fit

Based on the resuits of the Shapiro-Wilk's test
Distribution is best described as: Lognormal

Lognormal




FDEP UCL Calculator Version 1.0

Summary Statistics for Vanadium

10/2/07

Summary Statistics for In{Vanadium)

Number of Samples 45
Number of Censored Data 0
Minimum 1.2
Maximum 35.8
Mean 13.21111
Median 10.9
Standard Deviation B.477034
Variance 71.8601
Coefficient of Variation 0.641659
Skewness 0.854962

95% UCL (Assuming Normal Data)

Student's-t 15.33439
95% UCL (Adjusted for Skewness)
Adjusted-CLT 15.46198
Modified-t 15.36123
95% Non-parametric UCL

CLT 15.28987
Jackknife NA
Standard Bootstrap 15.56784
Bootstrap-t 16.81089
Chebyshev (Mean, Std) 18.7195

Minimum 0.182322
Maximum 3.577948
Mean 2.356375
Standard Deviation 0.725225
Variance 0.525952
Goodness-of-Fit Results

Distribution Recommended Lognormal
Distribution Used Lognormal
Estimates Assuming Lognormal Distribution
MLE Mean 13.72682
MLE Standard Deviation 11.41943
MLE Median 10.55263
MLE Coefficient of Variation 0.831907
MVUE Estimate of Mean 13.62751
MVUE Estimate of Std. Dev. 11.03005
MVUE Estimate of SE 1.617962

MVUE Coefficient of Variation 0.809396

UCL Assuming Lognormal Distribution

95% H-UCL 17.24555
95% Chebyshev (MVUE) UCL 20.68004
99% Chebyshev (MVUE) UCL 29.72606

FDEP Recommended UCL to Use: |

17.24555 ' “




CALCULATION WORKSHEET Page 1 of 2
CLIENT: JOB NUMBER:
NETPDTC, SAUFLEY 0389
SUBJECT:

ALCULATION OF ALTERNATE SOIL CLEANUP TARGET LEVELS (SCTLS) FOR CARCINOGENS
CONSTRUCTION WORKERS
BASED ON: _ TECHNICAL REPORT: DEVELOPMENT OF SOIL CLEANUP TARGET LEVELS

FOR CHAPTER 62-777, F.A.C., FDEP, FEBRUARY 2005
BY: ; DATE:
||H. JUPIN 10/18/2006
PURPOSE: To calculate an alternative soillCleanup level for consturction workers exposed
to soil.
RELEVANT EQUATIONS:
TR x BW x AT
SCTL= EF x ED x FC x [Intakeyg + Intakepe + Intakeyy]
Intakeg = CSFo x IRo x 10 kg/mg
Intakepe, = CSFd x SA x AF x DA x 10™® kg/mg
Intaken =  CSFi x IRi x (1/VF + 1/PEF)
Where:
Chemical = Benzo(a)pyrene (cPAHSs)
SCTL = Soil Cleanup Target Level (mg/kg)
TR = 1.0E-06 Target Cancer Risk (unitless)
BW = 70 Body weight (kg)
AT = 25550 Averaging time (days)
EF = 250 Exposure frequency (days/year)
ED = 1 Exposure duration (years)
FC = 1 Fraction from contaminated source (unitless)
IRo = 330 Ingestion rate, oral (mg/day)
SA - 3300 Surface area of skin exposed (cm®/day)
AF = 0.3 Adherence factor (mg/cm?)
DA = 0.13 Dermal absorption (unitless)
IR = 20 Inhalation rate (m%day)
VF = 2.72E+07 Volatilization factor (m*/kg)
PEF = 2.43E+06 Particulate emission factor (m*/kg)
CSFo = 7.30E+00 Oral cancer slope factor (mg/kg/day)”
CSFd =  7.30E+00 Dermal cancer slope factor (mg/kg/day)™
CSFi = 3.10E+00 Inhalation cancer slope tactor (mg/kg/day)”

10/18/2007



CALCULATION WORKSHEET Page 2 of 2

CLIENT: JOB NUMBER:
NETPDTC, SAUFLEY 0389
SUBJECT:

CALCULATION OF ALTERNATE SOIL CLEANUP TARGET LEVELS (SCTLS) FOR CARCINOGENS
ONSTRUCTION WORKERS
ASED ON: TECHNICAL REPORT: DEVELOPMENT OF SOIL CLEANUP TARGET LEVELS

FOR CHAPTER 62-777, F.A.C., FDEP, FEBRUARY 2005 i
BY: CH%&EO%V/ DATE:
R. JUPIN 4 10/18/2006
EXAMPLE CALCULATION
Intakey,g =  7.30E+00 (mg/kg-day)-1 x 330 mg/day x 1E-06 kg/mg
Intakeng = 2.41E-03 kg-kg/mg
Iintakep,, =  7.30E+00 (mg/kg-day)-1 x 3300 cm2/day x 0.3 mg/cm2 x 0.13 x 1E-06 kg/mg
Intakep,, =  9.40E-04 kg-kg/mg
Intakey,;, =  3.10E+00 (mg/kg-day)-1 x 20 m3/day x (1/2.72E+07 m3/kg + 1/2.43E+06 m3/kg)
Intake,,y, =  2.7BE-05 kg-kg/mg
SCTL = 1.E-06 x 70 kg x 25550 days

250 days/yr x 1 yrs x 1 x [2.41E-03 kg-kg/mg + 9.40E-04 kg-kg/mg + 2.78E-05 kg-kg/mg]

SCTL =  2.12E+00 mg/kg /

10/18/2007



CALCULATION WORKSHEET Page 10of 2

CLIENT: JOB NUMBER:
NETPDTC, SAUFLEY 0389

SUBJECT:,
CALCULATION OF ALTERNATE SOIL CLEANUP TARGET LEVELS (SCTLS) FOR
NONCARCINOGENS - CONSTRUCTION WORKERS

BASED ON:  TECHNICAL REPORT: DEVELOPMENT OF SOIL CLEANUP TARGET LEVELS

FOR CHAPTER 62-777, F.A.C., FDEP, FEBRUARY 2005

Y: CHEC DATE:
R. JUPIN : 10/18/2006
PURPOSE: To calculate an alternative soil £leanup level for consturction workers exposed
1o soil.
RELEVANT EQUATIONS:
SCTL < THI x BW x AT

EF x ED x FC x [Intakeyg + Intakege, + Intake;qy]

Intakeng = 1/RfDo x IRo x 10™ kg/mg

Intakege, = 1/RfDd x SA x AF x DA x 10™ kg/mg

Intakej, = 1/RfDi x IRi x (1/VF + 1/PEF)

Where:

Chemical = Arsenic

SCTL = Soil Cleanup Target Level (mg/kg)

THI = 1 Target Hazard Index (unitless)

BW = 70 Body weight (kg)

AT = 365 Averaging time (days)

EF = 250 Exposure frequency (days/year)

ED e 1 Exposure duration (years)

FC = 1 Fraction from contaminated source (unitless)
IRo = 330 Ingestion rate, oral (mg/day)

SA B 3300 Surface area of skin exposed (cip’/day)
AF = 0.3 Adherence factor (mg/cm®) /l'l?

DA = 0.03 Dermal absorption (unitless)

IR = 20 Inhalation rate (m%day) /
VF =  1.00E+99 Volatilization factor (m%kg)

PEF = 2.43E+06 Particulate emission factor (m*kg)
RfDo = 3.0E-04 Oral reference dose (mg/kg/day)

RfDd = 3.0E-04 Dermal reference dose (mg/kg/day)
RiDi = 3.0E-04 Inhalation reference dose (mg/kg/day)

10/18/2007



CALCULATION WORKSHEET Page 2 of 2

CLIENT: JOB NUMBER:
NAVAL AIR STATION, PENSACOLA 4821

SUBJECT:

ﬁgALCULATION OF ALTERNATE SOIL CLEANUP TARGET LEVELS (SCTLS) FOR
NONCARCINOGENS - CONSTRUCTION WORKERS S
BASED ON: TECHNICAL REPORT: DEVELOPMENT OF SOIL CLEANUP TARGET LEVELS
FOR CHAPTER 62-777, F.A.C., FDEP, FEBRUARY 2005

BY: (.%CKE Y: DATE:
R. JUPIN = 10/18/2006
EXAMPLE CALCULATION

Intakeng = 1/3.0E-04 mg/kg-day x 330 mg/day x 1E-06 kg/mg

Intakey,g = 1.10E+00 kg-kg/mg

Intakepey =  1/3.0E-04 mg/kg-day x 3300 cm2/day x 0.3 mg/cmz2 x 0.03 x 1E-06 kg/mg
Intakepey =  9.90E-02 kg-ka/mg

Intake,, =  1/3.0E-04 mg/kg-day x 20 m3/day x (1/1.00E+99 m3/kg + 1/2.43E+06 m3/kg)
Intakeyy, = 2.74E-02 kg-kg/mg

SCTL = 1 x 70 kg x 365 days

250 days/yr x 1 yrs x 1 x [1.10E+00 kg-kg/mg + 9.90E-02 kg-kg/mg + 2.74E-02 kg-kg/mg]

8.33E+01 mglkg /

SCTL

10/18/2007



STATE AND FEDERAL THREATENED, ENDANGERED, AND OTHER SPECIES OF CONCERN
LIKELY TO OCCUR IN ESCAMBIA COUNTY FLORIDA
Compiled by U.S. Fish and Wildlife Service April 2007

Status Status
Common Name Scientific Name State FWS Natural Communities
FISH:
Gulf sturgeon Acipenser oxyrinchus SSC T ESTUARINE: various MARINE: various
desotoi CH habitats RIVERINE: alluvial and blackwater
streams
Crystal darter Ammocrypta asprella T ce RIVERINE: alluvial stream
Harlequin darter Etheostoma histrio SSC RIVERINE: alluvial stream
Saltmarsh topminnow Fundulus jenkinsi SSC ESTUARINE: estuarine tidal marsh
Bluenose shiner Pteronotropis welaka SSC RIVERINE: blackwater, alluvial, and spring-
run streams
AMPHIBIANS &
REPTILES:
Loggerhead turtle Caretta caretta T T TERRESTRIAL: sandy beaches; nesting
Green turtle Chelonia mydas E E TERRESTRIAL: sandy beaches; nesting
Leatherback turtle Dermochelys coriacea E E TERRESTRIAL: sandy beaches; nesting
Eastern indigo snake Drymarchon corais couperi T T ESTUARINE: tidal swamp PALUSTRINE:
hydric hammock, wet flatwoods
TERRESTRIAL: mesic flatwoods, upland pine
forest, sandhills, scrub, scrubby flatwoods,
rockland hammock, ruderal
Hawksbill turtle Eretmochelys imbricata E E MARINE: open water; no nesting
imbricata
Gopher tortoise Gopherus polyphemus SSC ce TERRESTRIAL: sandhills, scrub, scrubby
flatwoods, xeric hammocks, coastal strand,
ruderal
Pine barrens treefrog Hyla andersonii SSC PALUSTRINE: seepage slope, baygall
RIVERINE: seepage stream
Kemp's Ridley turtle Lepidochelys kempii E E TERRESTRIAL: sandy beaches; nesting
Alligator snapping turtle Macroclemys temminckii SSC ce ESTUARINE: tidal marsh LACUSTRINE:
river floodplain lake, swamp lake RIVERINE:
alluvial stream, blackwater stream
Gulf salt marsh snake Nerodia clarkii clarkii ce ESTUARINE: tidal marsh, tidal swamp
MARINE: tidal marsh, tidal swamp
Florida pine snhake Pituophis melanoleucus SSC ce LACUSTRINE: ruderal, sandhill upland lake
mugitus TERRESTRIAL: sandhill, scrubby flatwoods,
xeric hammock, ruderal
BIRDS:
Bachman's sparrow Aimophila aestivalis ce TERRESTRIAL: various, ruderal
Southeastern snowy Charadrius alexandrinus T ce ESTUARINE: exposed unconsolidated

plover

tenuirostris

substrate MARINE: exposed unconsolidated
substrate TERRESTRIAL: dunes, sandy
beaches, and inlet areas

E=endangered, T=threatened, P=proposed, C=candidate, s/a=similar appearance, SSC=species of special concern,
ce=consideration encouraged, CH=Critical Habitat

This is not an exhaustive list of where species do occur, but a guide to indicate areas that might require surveys if appropriate habitat
exists. Please contact Florida Natural Areas Inventory (850-224-8207) for additional species location information.
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Common Name

Scientific Name

Status
State

Status
FWS

Natural Communities

Piping plover

Stoddard's yellow-throated
warbler

Little blue heron

Snowy egret

Tricolored heron

Arctic peregrine falcon

Southeastern kestrel

American oystercatcher

Bald eagle

Wood stork

Brown pelican

Red-cockaded
woodpecker

Charadrius melodus

Dendroica dominica
stoddardi

Egretta caerulea

Egretta thula

Egretta tricolor

Falco peregrinus tundrius

Falco sparverius paulus

Haematopus palliatus

Haliaeetus leucocephalus

Mycteria americana

Pelecanus occidentalis

Picoides borealis

T

SSC

SSC

SSC

SSC

SSC

SSC

T
CH

ce

ce

ce

ESTUARINE: exposed unconsolidated
substrate MARINE: exposed unconsolidated
substrate TERRESTRIAL: dunes, sandy
beaches, and inlet areas. Mostly wintering
and migrants.

TERRESTRIAL: wooded habitats with
spanish moss, various

ESTUARINE: marshes, shoreline
PALUSTRINE: floodplains, swamps
RIVERINE: shoreline

ESTUARINE: marshes, tidal swamps,
shoreline LACUSTRINE: lake edges
PALUSTRINE: swamp, floodplain, ruderal
RIVERINE: shoreline

ESTUARINE: marshes, tidal swamps,
shoreline LACUSTRINE: lake edges
PALUSTRINE: swamp, floodplain, ruderal
RIVERINE: shoreline

ESTUARINE: winters along coasts
LACUSTRINE: various PALUSTRINE:
various TERRESTRIAL: various, ruderal

ESTUARINE: various habitats
PALUSTRINE: various habitats
TERRESTRIAL: open pine forests, clearings,
ruderal, various

ESTUARINE: exposed unconsolidated
substrate, exposed mollusk reef MARINE:
exposed unconsolidated substrate, exposed
mollusk reef TERRESTRIAL: beaches,
ruderal areas

ESTUARINE: marsh edges, tidal swamp,
open water LACUSTRINE: swamp lakes,
edges PALUSTRINE: swamp, floodplain
RIVERINE: shoreline, open water
TERRESTRIAL: pine and hardwood forests,
clearings

ESTUARINE: marshes LACUSTRINE:
floodplain lakes, marshes (feeding), various
PALUSTRINE: marshes, swamps, various

ESTUARINE: islands for nesting, open water
MARINE: open water

TERRESTRIAL: mature pine forests

E=endangered, T=threatened, P=proposed, C=candidate, s/a=similar appearance, SSC=species of special concern,
ce=consideration encouraged, CH=Critical Habitat

This is not an exhaustive list of where species do occur, but a guide to indicate areas that might require surveys if appropriate habitat
exists. Please contact Florida Natural Areas Inventory (850-224-8207) for additional species location information.
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Status Status
Common Name Scientific Name State FWS Natural Communities

Black Skimmer Rynchops niger SSC ESTUARINE: various LACUSTRINE: various
RIVERINE: various TERRESTRIAL: ocean
beaches, beach dune, ruderal. Nests
common on rooftops.

Least tern Sterna antillarum T ESTUARINE: various LACUSTRINE: various
RIVERINE: various TERRESTRIAL: beach
dune, ruderal. Nests common on rooftops.

MAMMALS:

Santa Rosa beach mouse | Peromyscus polionotus ce TERRESTRIAL: beach dune, coastal scrub

leucocephalus

Perdido Key beach mouse = Peromyscus polionotus E E TERRESTRIAL: beach dune, coastal scrub.

trissyllepsis CH Sites: Perdido Key State Rec. Area (CH), Gulf
Islands National Seashore (CH).

Southeastern big-eared Plecotus rafinesquii ce PALUSTRINE: various, floodplains

bat TERRESTRIAL: pine and hardwood forests,
ruderal, various

Eastern chipmunk Tamias striatus SSC TERRESTRIAL: slope forest, upland
hardwood forest, upland pine forest

West Indian manatee Trichechus manatus E E ESTUARINE: submerged vegetation, open

latirostris water MARINE: open water, submerged
vegetation RIVERINE: alluvial stream,
blackwater stream, spring-run stream

Florida black bear Ursus americanus T ce PALUSTRINE: titi swamps, floodplains

floridanus TERRESTRIAL: pine and hardwood forests

INVERTEBRATES:

Narrow pigtoe Fusconaia escambia cE Riverine: small to medium-sized creeks and
rivers with slow to moderate current over
gravel, and gravel mixed with sand or some
silt. Endemic to the Escambia and Yellow
River drainages of Alabama and Florida

Round ebonyshell Fusconaia rotulata C(E)  Riverine: Endemic and restricted to the main
channel of the Conecuh River AL, and
Escambia River, FL

Fuzzy pigtoe Pleurobema strodeanum CE Riverine: small to medium-sized creeks and
rivers with slow to moderate currents in sand
and sand with some silt. Endemic to the
Escambia, Yellow, and Choctawhatchee
River drainages of Alabama and Florida.

Choctaw bean Villosa choctawensis C (E)

Riverine: Small to large creeks and rivers with
moderate current over sand to silty-sand
substrates. Endemic to the Escambia,
Yellow, and Choctawhatchee River drainages
of Alabama and Florida.

E=endangered, T=threatened, P=proposed, C=candidate, s/a=similar appearance, SSC=species of special concern,
ce=consideration encouraged, CH=Critical Habitat

This is not an exhaustive list of where species do occur, but a guide to indicate areas that might require surveys if appropriate habitat
exists. Please contact Florida Natural Areas Inventory (850-224-8207) for additional species location information.
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Downy rainbow (mussel)

PLANTS:
Aster

Buckthorn

Curtiss' sandgrass

Sweet shrub

Baltzell's sedge

Cruise's golden-aster

Spoon-leaved sundew

Trailing arbutus
Heartleaf

Florida anise

Mountain laurel

Southern red lily

Panhandle lily

Gulf coast lupine

Villosa villosa

Aster hemisphericus
Bumelia thornei

Calamovilfa curtissii

Calycanthus floridus

Carex baltzellii

Chrysopsis gossypina
cruiseana

Drosera intermedia

Epigaea repens
Hexastylis arifolia

Illicium floridanum

Kalmia latifolia

Lilium catesbaei

Lilium iridollae

Lupinus westianus

ce

ce

ce

ce

ce

ce

ce

ce

RIVERINE: small streams to large rivers in
sand or muddy sand substrates (Panhandle
watersheds: Apalachicola, Chipola,
Escambia, Choctawhatchee, Ochlockonee,
Suwannee)

TERRESTRIAL: upland mixed forest, on
sandstone outcrop

PALUSTRINE: hydric hammock, floodplain
swamp

PALUSTRINE: mesic and wet flatwoods, wet
prairie, depression marsh TERRESTRIAL:
mesic flatwoods

TERRESTRIAL: upland hardwood forest,
slope forest, bluffs PALUSTRINE:
bottomland forest, stream banks, floodplains

TERRESTRIAL: slope forest, moist sandy
loam; moist sandy loam

TERRESTRIAL: coastal dunes, coastal
strand, coastal grassland; openings and
blowouts

LACUSTRINE: sinkhole lake edges
PALUSTRINE: seepage slope, wet flatwoods,
depression marsh RIVERINE: seepage
stream banks, drainage ditches

TERRESTRIAL: bluff, slope forest, mixed
hardwood forest

RIVERINE: seepage stream bank
TERRESTRIAL: slope forest

PALUSTRINE: floodplain forest, baygall
RIVERINE: seepage stream bank
TERRESTRIAL: slope forest, seepage slope

RIVERINE: seepage stream bank
TERRESTRIAL: slope forest, seepage stream
banks

PALUSTRINE: wet prairie, wet flatwoods,
seepage slope TERRESTRIAL: mesic
flatwoods, seepage slope; usually with
grasses

PALUSTRINE: baygall, dome swamp edges,
mucky soil, seepage slope, edges of titi bogs,
RIVERINE: blackwater stream banks

TERRESTRIAL: beach dune, scrub, disturbed
areas, roadsides, blowouts in dunes

E=endangered, T=threatened, P=proposed, C=candidate, s/a=similar appearance, SSC=species of special concern,
ce=consideration encouraged, CH=Critical Habitat

This is not an exhaustive list of where species do occur, but a guide to indicate areas that might require surveys if appropriate habitat
exists. Please contact Florida Natural Areas Inventory (850-224-8207) for additional species location information.
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Hummingbird flower Macranthera flammea E PALUSTRINE: seepage slope, dome swamp
edges, floodplain swamps RIVERINE:
seepage stream banks TERRESTRIAL:
seepage slopes

Chapman's butterwort Pinguicula planifolia T ce PALUSTRINE: wet flatwoods, seepage
slopes, bog, dome swamp, ditches; in water

Primrose-flower butterwort = Pinguicula primulifolia E PALUSTRINE: bogs, pond margins, margins
of spring runs

Yellow fringed orchid Platanthera ciliaris T PALUSTRINE: bogs, wet flatwoods
TERRESTRIAL: Bluff

Yellow fringeless orchid Platanthera integra E ce PALUSTRINE: wet prairie, seepage slope
TERRESTRIAL: mesic flatwoods

Large-leaved jointweed Polygonella macrophylla T ce TERRESTRIAL: scrub, sand pine/oak scrub
ridges

Florida pondweed Potamogeton floridanus ce RIVERINE: blackwater stream

Orange azalea Rhododendron austrinum E PALUSTRINE: bottomland forest RIVERINE:
seepage stream bank TERRESTRIAL: slope
forest, upland mixed forest

White-top pitcher plant Sarracenia leucophylla E ce PALUSTRINE: wet prairie, seepage slope,
baygall edges, ditches

Parrot pitcher plant Sarracenia psittacina T PALUSTRINE: wet flatwoods, wet prairie,
seepage slope

Decumbant pitcher plant Sarracenia purpurea T PALUSTRINE: Bogs

Red-flowered pitcher plant = Sarracenia rubra T PALUSTRINE: bog, wet prairie, seepage
slope, wet flatwoods RIVERINE: seepage
stream banks

Silky camellia Stewartia malacodendron E PALUSTRINE: baygall PALUSTRINE: slope
forest, upland mixed forest, TERRESTRIAL:
slope forest, upland mixed forest; acid soils

Drummond's yellow-eyed Xyris drummondii ce PALUSTRINE: wet flatwoods, bog, seepage

grass slopes, ditches

Harper's yellow-eyed Xyris scabrifolia T ce PALUSTRINE: seepage slope, wet prairie,

grass

bogs

E=endangered, T=threatened, P=proposed, C=candidate, s/a=similar appearance, SSC=species of special concern,
ce=consideration encouraged, CH=Critical Habitat

This is not an exhaustive list of where species do occur, but a guide to indicate areas that might require surveys if appropriate habitat
exists. Please contact Florida Natural Areas Inventory (850-224-8207) for additional species location information.
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** Include rno:-nim MT:Z&T &0 m; :@ fraqum!a ‘KT‘C‘ mo )uad

Remarks

Drilling Area
Background (ppm):

Converted to Well;

Yes No

Well L.D. #:




PROJECT NAME: BORING NUMBER: "M\ ¢
PROJECT NUMBER: DATE:
DRILLING COMPANY: GEOLOGIST:
DRILLING RIG: DRILLER: o
MATERIAL DESCRIPTION T PIVFID Reading Gpm)
Sample Depth | Biowa/ | Sampis | Lithology LT T 3 U
ol [l PRl s Kol [ 0 e . N
o |Consistena A c e {2
il b ol (Rl PO oy 50 Materlal Classification s Remarks g‘ % §
Interval o it .
fock 8
Hardnass :
> §
2 %0 cext #0 Toe }a—wf s edf >
e oo B
T 5t
20 gt [1a2 A
S =N ‘C‘l-—-’C £q. L4 z,jb(g,..lfj
Py e | I TP
S _ ot
y &l l 4in l"l '-'r"(ﬁ"?p o1
3ot !9@ Lt v/ s
|
¥
uQ T
o L! r N
%‘7 S I+ i 51_/( ¥ nv(ot'a.‘((
A Llage, < [1, </ lanyle
) L [ healad wAnEY!
= / ~ (8 L4 5
1Y (-...rl‘"a et/
\ /
- 7
b * When rock coring, enter rock brokeness.
Drilling Area

** Include monttor reading in € foot intervals @ borehole. Increase reading frequency if elevaled reponse read.

Remarks:

Background (ppm):

Converted to Well:

Yes

No

Well I.D. #;




TC

Tetra Tech NUS, Inc.

BORING LOG

BORING NUMBER: ¢/t 4 [

Page i of l

Remarks:

PROJECT NAME:
PROJECT NUMBER: DATE:
DRILLING COMPANY: GEOLOGIST:
DRILLING RIG: DRILLER: o
MATERIAL DESCRIPTION i PIGIFID Reading (ppm)
Sample | Depth | Blows/ | Sempie | Lithclogy ] ]
No.and | (Ft) | 6"or |Recovery/| Changs | Soil s
n.p; : » u" n{:;: Sample |(DepthvFy) mw 1 c B B E
un No. or Lt g
" |soenes| v |Golol  Materisl Classification s emarks g ? § %
Interval o 1 . =
Rock | &
Hardness
< 2 - o
g ,Lv&:# Ja ‘. ‘2_',1 tora oo (oG
’
.‘gl""'? 1 S - SB-J
L RE
\
O
3 EE = ]
ele st Wi a A Y
RaJ L ]
M lerSa cle,
[ At /
6§ A0
-:wjﬂ c | Ay
e TRE LN
* When rock coring, enter rock brokeness. =
** Include monitor reading in 6 foot intarvais @ borehole. Increase reading frequency if elevated reponse read. Drillmg Area
Background (ppm):

Converted to Well:

Yes

No

Well I.D. #:
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Tetra Tech NUS, Inc.

BORING LOG

Page \

of 2~

PROJECT NAME: BORING NUMBER: n~a_ ) <2
PROJECT NUMBER: DATE: -2 )
DRILLING COMPANY: GEOLOGIST: s  —
DRILLING RIG: DRILLER: Q‘QEE\‘ ﬂas!ca )
MATERIAL DESCRIPTION PI/FID Reading (ppm)
Sampis | Depth | Blows/ | Sample | Lithology ! = ; - u
No.and | (Fr) 6"or |Rscovery/| Change D:;“ | s
5 um No. Hc:;n Length m"f.“’*cm.mu = G Remarks : &
Screensd y  Col Material Ciagsification 8 % s
= ] ' i
Hardness
O
: fay 5 4, sa A
"mJl C(%g_a_ 3, (er N
| v/ f%fs {L'r §ﬂ.-l boy L v/
0.0
\e
< ) ~ A
\ o 15 /IW%J é,.';(ﬂk/ P P
Ir
20
* When rock coring, enter rock brokeness.
** Include monttor reading in & foopintervajs @ b digg frequency i elevatad re| Drilling Area
Remarks: ! é&é F EN‘A : QJS o fE W fd Background (ppm):
Converted to Well: Yes No Well 1.D. #:




I-E Tetra Tech NUS, Inc. BORING LOG Page2 of %=

30

Yo

Y5
“

S

PROJECT NAME: BORING NUMBER: A qty & ¢
PROJECT NUMBER: DATE: b -G S
DRILLING COMPANY: GEOLOGIST:
DRILLING RIG: __DRILLER: i
MATERIAL DESCRIPTION " PIDFID Reading (opm)
Sample | Depth | Blows/ | Sampie | Lithology : = : u
No.and | (F.) €*or |Recovery/| Changs Sl | 5
sl P e e o HE: {HEE
Soreenea| v  |Colod Matorial Classification s emarks g 3 E
Interval | oF | . 1E %
Rock 3 |
Hardness :
5710 iu o “"-.? _f_o‘,u"( o] $.O
A:.s_g' sf \-L-,‘ <n
oo | ldxie il sa /]
G
PO
- '
l?AQ |5 (-m{v-; st u’b_M ho| b
"d.v . Fi .
'-l-ﬁ/ C’t'.asec.. % ”:\l ‘;ﬂ./ p-O
e s\ lsa X |
Pl
| G ng 25 ”—: .51.//
[ T
) T PR TP o
F‘
e
* When rock coring, enter rock brokeness.
** |nciude monttor reading In 6 foot intervais @ borehole. Increase reading frequency I elevated reponsa read. Drilling Area
Remarks: Background (ppm):[:

Converted to Wall: Yes No Well I.D. #:




@ Tetra Tech NUS, Inc. BORING LOG Page__&of_

PROJECT NAME: BORING NUMBER: mauk >
PROJECT NUMBER: DATE: _ghg— o)
DRILLING COMPANY: GEOLOGIST: ==
DRILLING RIG: DRILLER: Mi Nnelea,

MATERIAL DESCRIPTION _ - PIOTD Reading (rprm)

Sampis | Depth | Blows/ | Sample | Lithology

No.and | (F) 8"or |Recovery/| Changs Soll |

Type or or RGD Sampls |(DepthvFr)] Density! |
AGD |RAunNo.| (%) Length or |Consiatanc

shOWC

gy i
Remarks &
0 Herdnass
S_ 14}' h 5(' ""‘ ; fw
%’ c.\og-n‘ s {1«'1 )2-5[; 73

20

zs

?a

| (e Csigpstlondl Lhet nf o

e I PT a gl

LR 4111

$3J{
* When rock coring, enter rock brokenass.

* Include monitor reading in ntervajs @ hornhola freq ] raponse read. Drilling Area
Remarks: \oc: Yj mﬁ Seclled o %ﬁ, € hg -~ Background (ppm): [:I
C r o a (A Y YTD 'l

Converted to Well: Yes No Well L.D. #:

—_—




E Tetra Tech NUS, Inc. BOHING LOG Page __ of ___

PROJECT NAME: BORING NUMBER:
PROJECT NUMBER: DATE:
DRILLING COMPANY: GEOLOGIST:
DRILLING RIG: e DRILLER:
MATERIAL DESCRIPTION PIVFID Aeading (ppm)
Ssmple | Depth | Blows/ | Sample | Lithology : u ;
No.and | (R) | 8%or |Recovery/| Change | 8ol s
T::: R l‘rmn. l:':;, Length cuulnm c R 2 H &
un ar 4
0 'Pcl Matarial Claositiceti s emarks 5 g g g
Interval or -
S
) - : ha :Q
7 A
i
7o < U Sad d

Z 0| o
(% i
} << ‘a’l{_’i
{e
\ L Ir;f‘ > 1 S’bz ) Ls
L
: \z sg | [58/3 weldf 1D S

* Whan rock coring, enter rock brokeness.

** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponsa read. Drilling Area

Remarks: Background (ppm):

Converted to Well: Yes No Well I.D. #:
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Tetra Tech NUS, Inc.

BORING LOG Page \ of 3

PROJECT NAME:; S:‘\v. 4 €T BORING NUMBER: _ 1A ) ¥4
PROJECT NUMBER: \ DATE: o3
DRILLING COMPANY: GEOLOGIST: .
DRILLING RIG: Somic O DRILLER: AMnile Mo
2 MATﬁfAL DESCRIPTION PIVFID Reading (ppm)
Sample | Depth | Blows/ | Ssmple |Lithology| ' u
Mo.end | (Ft) | 6%or |Recovery/| Change | el s
T$ﬁ Rk, n;)n Length or ,Cw ' lc R ks 2 k
sorned| ¥ - [Colof  Marial Clessification s e g g E 3
Intervel oF 3 : *
Ruoek &
B
o
g |
..g-— N r Y ! e 3 ﬂ)i
L
ru¢ sV C&! !‘lJp‘{ Ao {, oA
FE
w
|&O
(s ‘o (. ¢ S b L ol
fo/, 2 3 LY 3
e lr/1 oten S --‘1 S
e
bA
* Whan rock coring, enter rock brokeness. D .“.ng Ama
o InmdnmmMrm;msf nts, momn lncremm cy |J alevated reponse read. i
Remarks: | 2 cqu <; m‘l d !as, ) ﬁ Background (ppm):
=
Converted to Well: Yes — No Well I.D. #:




|.E Tetra Tech NUS, Inc.

2. o5 9
BORING LOG Page==of £
PROJECT NAME: BORING NUMBER: At YL
PROJECT NUMBER: DATE: [ f)‘;"
DRILLING COMPANY: GEOLOGIST:
DRILLING RIG: DRILLER: =
MATERIAL DESCRIPTION "~ PI/FID Rvading (ppm)
Sample | Depth | Blows/ | Sampie | Lithology ; i ; u
No.and | (Fv) 8"or |Recovery/| Change | Sell s
Typeor | or | RGD | Sample |(Deptivrr) Densty _ : c a3
mao |moke| o | tmgn | o Senieiens do : R EREE=T . Remarks ; g §
.I I s or . L]
S ":".""". | Sbl e
7{1’3 of @ <! { R ;
A~
uu,h_L S’l--z '
o
=3 = :
36 :%o hiels k4 ol B
gv\¢ <! Hn C('az_g-. B'MJ
.2 L L
“«) L2
terp s
Petl Par ?B.J
UES 7 - o
' ofD aq s: 9 Sa.of ad B 5%
.:-G-" T 3 ¢ :
- = 1
SO Heg |t s b 5o o
* When rock coring, enter rock brokeness,
** Includa monitor reading In 6 fool intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: Background (ppm):
Converted to Well: Yes No Well |.D. #:




n Tetra Tech NUS, Inc. BORING LOG Page 3_ er}—

PROJECT NAME: BORING NUMBER: ri_,]w ol
)

Remarks:

Converted to Well: Yes No Well 1.D. #:

PROJECT NUMBER: DATE: G-
DRILLING COMPANY: GEOLOGIST:
DRILLING RIG: - DRILLER: &
MATERIAL DESCRIPTION "~ PIVPID Feading (ppm)
Sample | Depth | Blows/ | Bsmpis | Litnoiogy |~ o | iz . |u
No. and (F) 6"or |Recovery/| Change _Bnll = p
ks | e | NGB | ekt i) Dens! | | c d ]
un or Canalstenc i .
- Soreened y |Coloq Miterial Classificiition s PSS g ' g g 8
Intervel or - -
Rook E
52 '
by | e sy nat
g5
i ] e sll st | ba
T [
* When rock coring, enter rock brokeness.
= include monRor reading In & foot intervals @ borshoke. Increase reading frequency if elevated reponse read. Drilling Area
Background (ppm):




-E Tetra Tech NUS, Inc. BORING LOG Page ( of 5

PROJECT NAME: < JQ‘_@ E.\9 gl:'-{ €1 BORING NUMBER: eSS
PROJECT NUMBER: 2 G J5% DATE:

DRILLING COMPANY: oot A0 GEOLOGIST:
DRILLING RIG: ?ZZ% = _5,.,_,% b DRILLER:

MATEH'&L DESCHIPTION PID/FID Reading (ppm)
Sample | Depth | Blows/ | Sampie |Umetogy[~ — | : . |u
:p-: (:-1 :;; mimlﬂn;:wl : g N h
mo e | oy | leen | maton = || |  Temerks 5?% ;
) e |} g g
& Hardnean - !
S
& o) |s: y ds‘hvf
Ay | | <6 s/ 5
},':‘l <t \L\E cb}&? h«l ’Q»:t.(( f(d{
fe]
1 p
\U(
e ql 1 L e Bl il od
- 0 Laen s\, Sl P A /v O
Y i |
4 U
T Tl
Zo _:%R - \_Lt Al [dk, wceye 2d
e

* When rock coring, enter rock brokeness.

** Include monkor reaging n 6 fqot ntetfals @ borenole, Increase reading freq W eloviigd reponse read. Drilling Area
Remarks: cade X |, P2 ;L"f_. ! I.é % k! E:g S Background (ppm):r:_l

Converted to Well: Yes No Well 1.D. #:




%

Tetra Tech NUS, Inc. BORING LOG Page  of 3
PROJECT NAME: BORING NUMBER:
PROJECT NUMBER: DATE:
DRILLING COMPANY: GEOLOGIST:
DRILLING RIG: DRILLER:
MATERIAL DESCRIPTION PID/FID Resding (ppm)
Sample | Depth | Blows/ | Sampls | Lithology i BT : u
e |y | we Fl:::lr.ﬂ Changs | 8ol | | | s N E
Type or or RQ {OepttvFL)] Dansity/ | i
3 or |Comslstena c :
R0 |Runno.| o | Lengn o -*colou e 5 Remarks ? g § i
interval o 3 * . ;
fock |
Hordrwaa |
7/ A 5\ bl e sl e P PG
g <
= t
S
%
I |
= 0N > 1
264 =l [ :
%D 0o
e
q‘q §i3
v W) T L Fs uﬂ*“g vj p2| o
a—— \ ¥ L A -‘L“
- 5t
7 1
Z
* When rock coring, enter rock brokeness. =
* Include monitor reading In 8 foot intervals @ borehole. Increase reading fraquency if elevated reponse read. Drilling Area
Remarks: Background (ppm):
Converted to Well: Yes No Waell I.D. #:
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Tetra Tech NUS, Inc.

BORING LOG

Page 3_ of &

PROJECT NAME: BORING NUMBER: M tw %S
PROJECT NUMBER: DATE: A-\~S7)
DRILLING COMPANY: GEOLOGIST:
DRILLING RIG: Laghs B DRILLER:
o MATERIAL DESCRIPTION [ PIOIFID Roading (opm)
Sampie | Depth | Biows/ | Sempie | Lithology ; : : - u
No.and | (FY) 8" or |Recovery/| Change Soil s .
“é':: s sL.:p: R cwm ' c d &
un
™ " Snr:md s 7 Gdofqr Materlal Classificaticn L Remarks g g E I
Interval of : L]
Rook &
Hardnees |
l Bl
[ <. v[‘,'.\at S ! s I‘q"
LY
I/
A
. L =
S PR | e A T A T
ﬁ% g L'L‘ e >l stural/ g
) @ G\
* When rock coring, anter rock brokeness.
* Include monitor reading i 6 foot intervals @ borehole. Increass reading frequancy i elevated reponse read. Drilling Area

Remarks:

Background (ppm):

Converted to Wall:

Yes

No Well |.D. #:
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Tetra Tech NUS, Inc. BOR'NG LOG Page'\__ofi
PROJECTNAME: $a BORING NUMBER: i\, - &
PROJECT NUMBER: DATE: - 1-O—
DRILLING COMPANY: GEOLOGIST: & _ OcA~~— _
DRILLING RIG: o I L DRILLER: <2
MATERIAL DESCRIPTION PID/FID (Ppem)
Sample Depth | Blows/ | Sample | Lithclogy F u
No.and | (F) 8"or |Recovery/| Changs | Seil : ]
- PEA Rl e gy | Remarks |2|3]%|k
Screaned| vy  [Colod Material Ciasaification S e j E § X
Intervai or - . 3 F
odtiE] & Mg S I1E
Hardnése
o]
S
KA -s‘n\-L %J
o 3
A2 j’_{_ﬁ_@».af 0
% 7%1\:}.&/ fesleref
10
e 4 |
>
@ T e AL e %
E/J gl_:a!_/l-s: r?hj bt e,
(S arp S& Sach
[ o ~ FLANU ba| 0.3
pm— T IP
V"O‘.“ -7 \*ﬂ 5’1&1
e W\ St “(‘-} )_1;4( U\'ELQQ%"':J
~“Zo
Pt Y | X rpng&
Zc'wmn rock coring, enter rock brokaness. ‘f.c_ai b
** Include monitor regding in § foo apopise read. Drilling Area
Remarks: O Sad Background (ppm):

Converted to Well:

Well I.D. #:




|E Tetra Tech NUS, Inc. BORING LOG Page T of ‘X

PROJECT NAME: BORING NUMBER:
PROJECT NUMBER: DATE: () o=
DRILLING COMPANY: GEOLOGIST:
DRILLING RIG: _ ___ DRILLER: ik
| MATERIAL DESCRIPTION == PIDVFID Reading (ppm)
Sampis | Depth | Blows/ | SBample |Uthology| = | ] : u
Nosnd | (FL) 6" or |Recovery/| Change Soil = : = - s
bl S (oordl el gy =t B c o |H k
unio.| (%) | Length e e A chiae g Remarks 5 '!. g
Intervel o -
=f HHE
.--‘, Hordnesa ;
N - a 4
; % \A gwh ;
(te) 5t 4 e sed k| [BD
e - — T T ‘#‘L
“q‘l S
O pg
1\ {/
[ERRAY
5 - 3
0 o) L e S ‘H‘ﬁ)&‘( po| oo
(0D E‘E s.“r\ S 09|
L] RS L
Iglg 9—9‘4 < <
sad, < !# cl
uv ' .
[ 3
th"_ {l I ?{_’\_*( S '1:41 |‘L cha PO FQ
= i
%o il leasl s (LG, e
* When rock coring, enter rock brokeness. l’ r *
* Inciude monitor reading in & foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: Background (ppm):

Converted to Well: Yes No Well I.D. #:
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BORING NO.:

Tetra Tech NUS, Inc. OVERBURDEN MONITORING WELL SHEET

PROJECT:
PROJECT No.:
SITE:
GEOLOGIST:

g,i. 2 SB:dS!::;
W2 &o0o3%%89
4y

! .m%*‘\.’

DRILLING Co. Bod™

7 BORING No.. ~w 4[5

DRILLER: . Ae\ex DATE COMPLETED: _ g--7-07
DRILLING METHOD: 3% so,.c  NORTHING:
DEV. METHOD: EASTING:

ELEVATION OF TOP OF SURFACE CASING:
— STICK -UP TOP OF SURFACE CASING:

—ELEVATION OF TOP OF RISER PIPE:

RISER STICK-UP ABOVE GROUND SURFACE:
1.D. OF SURFACE CASING: ~Nj &
TYPE OF SURFACE CASING: ' " [ &

GROUND ELEVATION:
TYPE OF SURFACE SEAL:
RISER PIPE 1.D.: PuU ¢
TYPE OF RISER PIPE: 200
N L]
BOREHOLE DIAMETER: o >
TYPEOFSEAL: o .3 X
J
¥
ELEVATION / DEPTH OF,SEAL: §‘§' /

TYPE OF SEAL: heu ‘\'g,.al e

ELEVATION / DEPTH TOP OF FILTER PACK: oy /
ELEVATION / DEPTH TOP OF SCREEN: 94€ 4 /

< lo‘-!fz/! P\/C

TYPE OF SCREEN:
L4
SLOT SIZE X LENGTH: JO
118
1.0. OF SCREEN: 2.0

TYPE OF FILTER PACK: 2o ﬁ 3 S Sad /(

e
ELEVATION / DEPTH BOTTOM OF SCREEN: q‘:- z _
ELEVATION / DEPTH BOTTOM OF FILTER PACK: g

TYPE OF BACKFI%.-%W;——
WELL: 5

ELEVATION / DEPTH OF BOREHOLE:

el )




N

\b

\(7/ .

E Tetra Tech NUS, Inc. BOR'NG LOG Page _I_ of é_

PROJECT NAME:  Saufley Site 4 BORING No.. DLF54~ MW-2ID-2
PROJECT NUMBER: T112G00389 DATE: 11-29-06
DRILLING COMPANY: ProSonic GEOLOGIST: Gaty J. Davis
DRILLING RIG: Sonic DRILLER:  Man ) Mcl@an
I MATERIAL DESCRIPTION PIO/FID Reading (op]
Sample] Depth | Blows/ | Sample | Lithology u
No. | (Ft) | 6°or |Recovery|] Change s
and | or RQD ! (Depth/Ft.) :g::g o - ] fn i
T:P;um ::n i f_:::: Sa:grﬂgﬁ or Color| Material Classification S Remarks E % 2 E
Interval Rack " a|E § E
Meplalt o | |”
- I r
Lo [ 417, oup gard g | Nowcomd, st

~ p st V200 | D5

l
‘_ﬁ M wz- Al gl f{w sond’/
| Dou?g f%i o)

NN

Lavy /; :

as 84

L ‘ T D433 4L Broa [ L
Tl

[ 4]0 ¥
- T 415'2;6:1?’?(!5 l 1@
l

-
™

/
/
g ¥
—H— =
IJ |9
n rock coring, enter rock brokeness.
*“Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if alevated reponse read. Dril!ing Area
Remarks: by Background (ppm):[ 2, ]
g
e

Converted to Well: Yes K No Well I.D.# & F Z 7‘; 1 < Hﬂ] Q I ,]5




E Tetra Tech NUS, Inc. BORING L_o_g Page _:_2—_ of é

PROJECT NAME:  Saufley Site 4 BORING No.: OL F464 -Mw-0[ D2
PROJECT NUMBER: 112G00389 DATE: T-39-06
DRILLING COMPANY: ProSonic GEOLOGIST: Gary J. Davis

DRILLING RIG: Sonic DRILLER: ' Mar kK Me [ céan
r MATERIAL DESCRIPTION PIDIFID Reading (ppm)j
Sample| Depth | Blows/ | Sample | Lithology u
No. | (Ft) 6" or |Recovery] Change s
and or RQD f (DepthvFt) mm c 5 B E
Tsl;pc:um :‘:1 2 sl.,:'::l: Scr::ned or Color Material Classification s Remarks E‘ % E F
interval Rock * ] E g T
Hardness w|@-]|o
E K- Glrov< '
fl rié e
":g)b '¢ 2
-~ DJ 7‘
007 W
g % A
26 ] ) |Ae
* Y H bl
{4
i 4
r= M
Yolid % BlE
1% Blown, mofiled |
( % 1 r * ﬁ'm‘ /
\0\ / v
9 '
[\
A
]
l}, i
% coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehale. Increase reading frequency if elevated raporist read. Drilling Area
Remarks: Background (ppm):[0. 0 |

=

Converted to Well: Yes v No Well [.D. #:




Li-

PROJECT NAME:

Tetra Tech NUS, Inc.

BORING LOG

Saufley Site 4

BORING No.: /L F54 -

Page % of é

prioips

PROJECT NUMBER: DATE: |- 2
DRILLING COMPANY: ProSonic GEOLOGIST: Gary J. Davis
DRILLING RIG: Sonic DRILLER: '
! MATERIAL DESCRIPTION PID/FID Reading (ppm)|
Sample] Depth | Blows/ | Sample | Lithology U
No. | (Fr) 6" or |Recavery] Change 5
and or ROD ] (Depth/Ft,)| Soll Density/| g 1
ype ol Run (%) | Sample or Consistency - c Remarks 2ls]3 a
RQD | No. Length | Screened or Color Materlal Classification s |2 % P
Interval Rack . ] ,E =
Hardness 8 E
IJ / J?,
‘ﬁ / O H L
Lpoon P2 . =
e B ot
v v
/
[
/
|~
[ Hlznl
A & J K A -~ /. * M -
. 3 '
i Higntny pulfled fo | | P
g L~ | Vi ii-gft‘: 54 b A Demy)
I—r AL T 7 P
o &g 0% S
LT fomindn A Gl Y1 ol%]
5]
-~
7.0 = - F
| ] h4 | 6y 0
Qw Y sarke %0 Ao €L
Il 1A w
724 Ch
{ n coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole, Increase reading frequency if elevated reponse read. Drilling Area
Remarks: Background (ppm):
Zz
Converted to Well: Yes l / No Well I.D. #




anetra Tech NUS, Inc.

BORING LOG

Page of é

PROJECT NAVE:  Saufley Site 4 BORING No.: _OLF54 -MW 01D-2
PROJECT NUMBER: DATE: -2 ’a'é_
DRILLING COMPANY: ProSonic GEOLOGIST: Gary ':J Davis
DRILLING RIG: Sonic DRILLER: ' W
I MATERIAL DESCRIPTION PID/FID Readiing (ppm)|
Sample| Depth | Blows/ | Sample | Lithelogy u
Nao. (Ft.) &“or |Recovery] Change s
Taud ar RQD ! - (Depth/Ft) ?é::::;tg ¢ i @ =2 ﬁ
?&"' :? % sL:nm:m 8=r:1:ned or Color Materlal Classiflcation s Remarka E = ‘g ]
interval ".F:::“ 2 s E- H g
L L
: $¢ sith tleos Lond  BC 1
Ll yeﬂ&%»m AR
|| oo | %% 1085
imed 4o 4 502 ol Olc)
P _ﬂ'[{ | J
/
al Olo
% (2]
/
s > ’
o :)_( m % { o\p
2| [ | st & sl 1 762 i
) 7 T A
1 VA 2 s
/ ;

*Ilhen rack coring, enter rock brokeness.

** Include monitor reading in & fool intervals @ borehole. Increase readi

'\-Jgf o 4ol T ‘2,

Samd

if elevat ponse read.

Drilling Area

Remarks: Background (ppm):[_a}_'a—|
Fd
/
Converted to Well: Yes v

No Well 1.D. #:




ElTelra Tech NUS, Inc. BORING LOG

Page Lf g‘l

PROJECT NAME:  Saufley Site 4 BORINGNo: OLFS4-Mmw-0] D2
PROJECT NUMBER: 112G00389 DATE: V- E ?—OL
DRILLING COMPANY: ProSonic GEOLOGIST:; ary J. Davis
DRILLING RIG: Sonic DRILLER: ﬂﬁﬁk Ht [m!
L MATERIAL DESCRIPTION PID/FID Reading (ppm)|
ample] Depth | Blows/ | Sample | Lithology u
No. {Ft) 6" or |Recovery] Change s
and or RQD ! (Depth/FL) 2:::’;:::; P & B EQ fv
b el I G Bt OV gy 7O R = - s Riarirks ElE|2|%
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%&n rock coring, enter rock brokeness Z' Z
** Include monitor reading In 6 foot intervals @ borehole. Increase reading frequency if elevated reponse réad. Drilli g Area
Remarks: Background (ppm):

Z

r

<

Converted to Well: Yes ‘ / No Well I.D. #:
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PROJECT NAME: Saufley Site 4 BORING N ZZ& ﬁ w-0 -2
PROJECT NUMBER: 00389 DATE: A D -0k LD
DRILLING COMPANY: ProSonic GEOLOGIST:, avis
DRILLING RIG: Sonic DRILLER: ' g,.-g e Lean
r MATERIAL DESCRIPTION PO Reading (epm]
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* When rock coring, enler rock brokeness.
** Include moniter reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Dril!ing Area
Remarks: Background (ppm):[ @, D]

/4
Converted to Well: Yes _‘: ( No Well 1.D. #:




E Tetra Tech NUS, Inc. BORING LOG Page _L of _L

PROJECT NAME:  Saufley Site 4 BORING No.: ﬁl F$4-Mwo2.D
PROJECT NUMBER: 112G00389 DATE: | !.— 29 -06
DRILLING COMPANY: ProSonic GEOLOGIST:, Gary J. Davis
DRILLING RIG: Sonic DRILLER: ' Map K WMclean
| MATERIAL DESCRIPTION PIDIFID Reading (ppm)]
Sample} Depth| Blows/ | Sample | Lithology 0]
No. | (Ft) | &or |R y| Change s
and | or ROD i {(Depth/Ft.) Sc:::mﬂw & 3 N ,2 4
T:p::; l :L: . t:'::: s:r::ﬂ“ or Color Material Classification s Remarks E’ § 2 g
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* When rock coring, enter rock brokeness.

** Include monitor reading in & foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area _
Remarks: # Background (ppm):
/
/

Converted to Well: Yes * / No Well 1.D. #:
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PROJECT NAME: 1S?uﬂe% Site 4 BORING No: DLFS$4 -Mw 03-S

PROJECT NUMBER: DATE: 11- 30 06
DRILLING COMPANY: ProSonic GEOLOGIST: Gary'J. Davis
DRILLING RIG: Sonic DRILLER: ' Mar K MCloow
I MATERIAL DESCRIPTION PID/FID Reading (ppm)]
Sample] Depth | Blows/ | Sample | Lithology 1]
Mo. | (Ft) | 6" or |R y| Changa S
and or RQD ! (DeptivFt.) 2:1:.:::1:; C E s L
ey il Il lvmdnd IOl ey FOR Materlal Classification s Remarks g 5|2 s
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* When rock coring, enter rock brokeness.
** Include monitor reading In € foot intervals @ borshole. Increase reading frequency if elevated reponse read. Driliing Area
Remarks: ’ Background (ppm):
/
/

Converted to Well; Yes .( No Well I.D. #:




ElTetra Tech NUS, Inc. BORING LOG Page _L of i
PHgJEgT NAME: S:mﬂe& Sge 4 BORING No.: 2L F54 < Mbln} ‘{)4’2
PROJECT NUMBER: DATE: !!- gp—a

ary J. Davis

DRILLING COMPANY: ProSonic GEOLOGIST:
DRILLING RIG: Sonic DRILLER:  __ Marl Mclean
I MATERIAL DESCRIPTION PIDIFID Reading (ppm)}
Sample] Depth | Blows/ | Sample | Lithology u
o (el ol st [Souece. o] RS, S 8ls |z
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n rock coring, enter rock brokeness.

** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read.

Remarks: o 4

e
Convertedfo Well. _ Yes l{ No Well 1D, #:

2l
Drilling Area
Background (ppm):
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PROJECT NAME:  Saufley Site 4 BORING No.: OLF$4 - MW - 64D
PROJECT NUMBER: ’I’IEGU‘%BBQ DATE: -20 - 06
DRILLING COMPANY: ProSonic GEOLOGIST: Gary J.Eijavis
DRILLING RIG: Sonic DRILLER: _ MAgrt M¢ | oA~
MATERIAL DESCRIPTION PID/FID Reading (ppm)]
Sample] Depth | Blows/ | Sample | Lithology U
{FL) 6" or |Recovery] Change g
or | map ! |eptrrr) g::::;‘x C o |85 (&
Tmno ::n " s..:::: Scr::ned or Color| Materlal Classification S Remarks E' £ l;
Interval Rack . & § =
Hardness m a
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o h‘!lfn'ruck coring, enter rock brakeness. |
** Include monitor reading in & foot intervals @ borehole. Increase reading frequency if elevated reponse read. Dr illing Area
Remarks: Background (ppm):

ra

Converted to Well: Yes |V No Well 1.D. #:
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BORING LOG
PROJECT NAME: Saufley Site 4 BORING No.: gL Fi" - M- 04 :D
PROJECT NUMBER: 112G00389 DATE: 11-30 -08
DRILLING COMPANY: ProSonic GEOLOGIST: Gary J. Davis
DRILLING RIG: Sonic DRILLER: _ Mas K Mclean
I MATERIAL DESCRIPTION PIDIFID Reading (ppm)
Sample] Depth | Blows / | Sample | Lithology 1]
No. (FL) 6" or |Recovery] Change 5
and | or | map ! |(oeptivrt) ::LD::“x p - P 5 &
el Nl 2:‘:; durewea| o¢ | Color Material Classification s Remarks E ] .g 5
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v ’Vhen rock coring, enter rock brokeness:
** Include monitor reading in 6 fool intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: Background (ppm):[ 0,2 |
Converted to Well: Yes l£ & No Well 1.D. #:
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PROJECT NAME: _ Sauloy Site 4 BORING No: DLFS4 ~ M- 04D

PROJECT NUMBER: DATE: I- 20-00

DRILLING COMPANY: ProSonic GEOLOGIST:. ary J. Davis

DRILLING RIG: Sonic DRILLER:

I |J MATERIAL DESCRIPTION PIBIFID Reading (ppm)

Sample| Depth | Blows/ | Sampie | Litholoay u

No. (Ft) €"or |Recovery] Change s

and | or | RaD ! |(DeptnFt,) Sc::::‘l:‘il:: c o |85 é
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* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot Intervals @ borehole. Increase reading frequency il elevated reponse read. Drilling Area

Remarks: Background (ppm):| & 7|

-

Converted to Well: Yes .£ No Well I.D. #:
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BORING LOG
PROJECT NAME: Saufley Site 4 BORING No.: - In) ~-D ’S
PROJECT NUMBER: 112G00389 DATE: i -
DRILLING COMPANY: ProSonic GEOLOGIST: GaF‘ . Davis
DRILLING RIG: Sonic DRILLER: ' MR+r K Mec Lopm,
| MATERIAL DESCRIPTION PIDIFID Reading (ppm)|
Sampte] Depth | Blows/ | Sample | Lithology U
Mo. | (Fr) | &"or |Recovery] Change 5
and | or RGD [} (Depth/FL) z::luﬂ:ﬂun:g p i :! E
T;: ::' o SL:,-,T; g.;,-:;ﬂ.d or Color Material Classification s Remarks 2‘ -E_ 2 E
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* When rock coring, enler rock brokeness.
** Include monitor reading in 6 fool intervals @ borehale. Increase reading frequency if elevated reponse read,

Remarks:

/[

Drilling Area

Background (ppm):

/

Converted to Well:

Yes

v

No

Well I.D. #:
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PROJECT NAME: Saufley Site 4 BORING No.: OL ‘F—S 4- M \\‘ 06 5

PROJECT NUMBER: 112G00389 DATE:
DRILLING COMPANY: ProSonic GEOLOGIST:, Gary J. aws
DRILLING RIG: Sonic DRILLER: ___ Moy IC PAClzan
l MATERIAL DESCRIPTION PIDIFID Reading (ppm)]
Sample] Depth | Blows/ | Sample | Lithology U
MNo. | (FL) | 6"or |Recovery] Change s
and | or RQD I (Depth/FL.) Sc:tll!mllw o L Nl 3,
T:pt:nm ?dl:.' i ?e:':; Su:arned or 5 Calor Material Classification S Remarks -E' -E E ;
interval |  Rock . alE|ISIE
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* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: / Background (ppm):{ £ () |

/
Vi
Converted to Well: Yes Y No Well I.D. #:
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PROJECT NAME: Saufle% Site 4 BORING No.: 0].?’54— ~ MW—07"S
PROJECT NUMBER: 9 DATE: 3 24
DRILLING COMPANY: ProSonic GEOLOGlST:: ary J. Davis
DRILLING RIG: Sonic DRILLER: . ﬂa a ! &Q%
*ﬁ MATERIAL DESCRIPTION PIDIFID Reading (ppm)]
mple| Depth | Blows ! | Sample | Lithology u
No. | (FL) 6*or |R y| Change s
and | or | RQD ( |(DepttvFr) ?ﬂﬂ:::g c B i o |8 % E
l T;: H":n s SL::;I: i R:'d( Color Material Classification S i % ﬁ_ % 5
Iinterval * w T
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* When rock coring, enter rock brokeness.
** Include monitor reading In 6 fool intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: Background (ppm):[ (2, (7 |
//
Converted to Well: Yes \/ No Well I.D. #:
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PROJECT NAME:  Saufley Site 4 BORINGNo.: QL FES 4- /‘{h/ -08/ o
ﬂmﬁ%isT e —

PROJECT NUMBER: DATE: F%_ /- Of~
DRILLING COMPANY: ProSonic GEOLOGIST:, Gary avis
DRILLING RIG: Sonic DRILLER: Mar K Meleanm
I MATERIAL DESCRIPTION PID/FID Reading (ppm)j
Sample| Depth | Blows/ | Sample | Lithology u
No. (Ft.) §' or |Recovery] Change s
and | or | Rmap ! | (DepivFr) Sc::m c g N % i
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* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: Background (ppm):m

7
Converted to Well: Yes ld No Well 1.D. #:
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PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY: ProSonic

Tetra Tech NUS, Inc.

Saufley Site 4

112G00389

BORING LOG

BORING No.:

DATE:

Page _Lof _’

S 4-

12 ~(~C

-,

GEOLOGIST: Gary J. Davis

DRILLING RIG: Sonic DRILLER: ' Méq ¥ Mclamm
[ MATERIAL DESCRIPTION PID/FID Reading (ppm)]
Sampie} Depth| Blows/ | Sample | Lithology U
No. | (Ft) 6"or |Ri y| Change 5
and | or | RGD [  |(DeptivFt) g::::;:n“;; c <|8]% E
n:(:l: | ':;r.' W s:.::;.: by or | Color Material Classification s Remarks g ) % 5
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* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Dr illing Area

Remarks:

/

V4

Background (ppm):[ 0,0l

/

Converted to Well:

Yes

=

No

Well 1.D. #:
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PROJECT NAME: Saufley Site 4 BORING No.: OWF54 - M'AJ =f D:D
PROJECT NUMBER: 112G00389 DATE: Y )

DRILLING COMPANY: ProSonic GEOLOGIST: Gaty J. Dav:s

DRILLING RIG: Sonic DRILLER: _ Mar K Me Leanm
l MATERIAL DESCRIPTION PID/FD Reading (ppm|
Sample] Depth | Blows/ | Sampie | Lithology u

No. (FL) 6"or |Recovery] Change s

and | or | RaD { |(DeptvFt) ?“ Density/ c X N 4 &
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hen rock coring, enter rock brokeness. &, 1
v im::ude monitor reading in 6 foot inlerva!s?ﬂ b&hole. ho.'ea,sfe ::m frequency if gfevated reponss ﬁ-}’fb Drilling Area

Remarks: Background (ppm):
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Vi

Fai
Converted to Well: Yes ! No Well I.D. #:
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Tetra Tech NUS, Inc.

BORING LOG

523 i
Page ___ of

BORING No: OL F54-Mw - [0D

PROJECT NAME;: Saufley Site 4
PROJECT NUMBER: 112G00389 DATE: j2-]-0P
DRILLING COMPANY: ProSonic GEOLOGIST: Gary J. Davis ,
DRILLING RIG: Sonic DRILLER: '~ Mol Mc g
I MATERIAL DESCRIPTION PID/FID Reading (ppm)]
sample| Depth | Blows/ | Sampie | Lithology u
MNo. | (Ft) | &"or |Recovery] Change s
and or RQD ] (Depth/FL) 2::::::::}: c 2 E :3 )
T,:l;um ::'.' » ?.::‘:: Sv:r::md or Color Material Classification s Remaris .E |2 :-:;
interval Rock . @ 5 5|
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. {'Jhﬁn otk coring, anter rock brokeness.
** Include monitor reading in B foot intervals @ borehole. Increase reading frequency if elevated reponse read.

Remarks:

Converted to Well:

Driling Area 10 O, 2
Background (ppm):[ @, D)

v

Yes l /

No Well I.D. #:
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PROJECT NAME:  Saufley Site 4 BORING No: QL f;{ -Mw- 0D
PROJECT NUMBER: 112G00389 DATE: -]-0&
DRILLING COMPANY: ProSonic GEOLOGIST: Gary J. Daws
DRILLING RIG: Sonic DRILLER: ' __ MaaK M cloan
W MATERIAL DESCRIPTION " PIDIFID Reading (ppm)]
Sample| Depth | Blows/ | Sampla | Lithology u
Ne. | (Ft) | 6"or |Recovery] Change g
and | or | Rap I |(DepthiFt) :LD;;:*Z p 2 Pl B E
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hen rock coring, enter rock brokeness,
** Include monitor reading in B foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: Background (ppm):

/
Converted to Well: Yes I‘: No Well 1.D. #:
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PROJECT NAME: Saufle% Site 4 BORINGNo: _(DL-FS 4 ~Mw- /o ])
i

PROJECT NUMBER: DATE: 2-1-0b
DRILLING COMPANY: ProSonic GEOLOGIST: Gary J. Davis
DRILLING RIG: Sonic DRILLER: _ Mow K Me '_Ze“*\
I MATERIAL DESCRIPTION PID/FID Reading {ppm)]
Sample] Depth | Blows/ | Sample | Lithology 1]
No. (FL) 6"or |Recovery] Change s
and | or RQD / (Depthv/Ft.) ?;mﬂw c N N E
eorl Run am)| or 9 a3
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* When rock coring, enter rock brokeness,
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency If elevated reponse read. Drilling Area
Remarks: Background (ppm):

Z
S

Converted to Well: Yes M No Well I.D. #:
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E Tetra Tech NUS, Inc. BORING LOG PageJ_ofi

BORING No: OLE$4 . M- S

PROJECT NUMBER: 112G00389 DATE: -2 -
DRILLING COMPANY: ProSonic GEOLOGIST:} ary J. Davis
DRILLING RIG: Sonic DRILLER:  __ Maald M Lean
I MATERIAL DESCRIPTION PID/FID Reading (ppm)|
Sampie} Depth | Blows/ | Sample | Lithology u
No. | (Ft) | 6"or |Recovery| Change s
and | or RQD / (Depth/Ft.) ::I:I;::g c & N f? i
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* When rock coring, enler rack brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area

Remarks: Background (ppm):

—

Converted to Well: Yes "4 No Well 1.D. #:
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PROJECT NAME:  Saufley Site 4 BORING No: DLF54 -Mu-)2: S
PROJECT NUMBER: 112G00389 DATE: -2 —0b
DRILLING COMPANY: ProSonic GEOLOGIST: Gary J. Davis
DRILLING RIG: Sonic DRILLER:  _ Mot Mecloom
| MATERIAL DESCRIPTION PIDIFID Reading (ppm)]
Sample| Depth | Blows/ | Sample | Lithology ]
No. (FL)} 6" or |Recovery] Change s
and | or RQD I (Depth/FL) znlll::ml p i N 3 i
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* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ barehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: Background (ppm):lZl

3
Converted to Well: Yes !ﬁ No Well I.D. #:
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PROJECT NAME:  Saufley Site 4 BORING No:. /DL FS4—-MW-(3 S
PROJECT NUMBER: 112G00389 DATE: 2 -2 06
DRILLING COMPANY: ProSonic GEOLOGIST: Gary J. Davis
DRILLING RIG: Sonic DRILLER: MQ A g Ek ‘ﬁ
I MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample] Depth | Blows/ | Sample | Lithology U
No. (Ft.) 6"or |Recovery] Change s
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* When rock coring, enler rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency it elevated reponse read. Drilling Area

Remarks: Background (pprn):{ E[ ; I]
P

Z
Converted to Well: Yes v No Well 1.D. #:




E Tetra Tech NUS, Inc. BOR'NG LOG Page J_ of i
PROJECT NAME: Saufle% Site 4 BORING No.: _L_F% M w 14' p

PROJECT NUMBER: DATE: 52

DRILLING COMPANY: ProSonic GEOLOGISTI Daws

DRILLING RIG: Sonic DRILLER: . ﬂga g ﬁﬂ lﬂﬂ oY
| MATERIAL DESCRIPTION PIDIFID Reading (opm)]|
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*When rock coring, enter rock brokeness.
"-Inﬁde monitor reading in 6 fool intervals @ hotehnle.iy&aadlng frequency if elevated reponse read. w Dﬂ"lng Area
Remarks: _ Background (ppm):
&/

Converted to Well: Yes No Well L.D. #:
/- e
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@Te&a'l‘ech NUS, Inc. BORING LOG Pagez_ofﬁ_

PROJECT NAME: Saufley Site 4 BORING No.: - MWw- |
PROJECT NUMBER: 112G00389 DATE: 12 -2 -0
DRILLING COMPANY: ProSonic GEOLOGIST: Gary J. Davis
DRILLING RIG: Sonic DRILLER: ' MarK Mclean
! MATERIAL DESCRIPTION PIDIFID Reading (ppm)]
Sample| Depth| Blows/ | Sample | Lithology u
No. (FL.) 6"or |Recovery| Change s
and | or | RQD I |(DepthiFr) ::L Density/ e o 8|5 | &
T:p;l:lm RNT - t:r:;l: SCr::naﬁ or Color Material Ciassification s Remarks E‘ -E % ;
Interval Rock * tg 5 = E
Hardness m|@D|o
j Mofbd oo <t
/ A : = 7'3
)
w/ Tinee ‘p‘q{’ 5% 5.M o0

A
758 white <i boteyn 67 | 1002

X
|
3

//
L]
27
4ol 1+ X ¥ vl |80l
e WiiTe % TEgol e Gl 2
IIPE 5Ty Gl o Proce
i ne
b / — T
Maflle : 7
Fa b )dkm:LEm-m ¢ fYolo
4l Gand 44
Fraee’ fo M,y
ol
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading krequency if elevated reponse read. Driliing Area
Remarks: Background (ppm):

—
Converted to Well: Yes ‘f No Well I.D. #:




anetra Tech NUS, Inc.

PROJECT NAME:

Saufley Site 4

BORING LOG

PROJECT NUMBER: 112G00389
DRILLING COMPANY: ProSonic

DRILLING RIG:

Sonic

Page ZL of i

BORING No.: _ 9LF$4 - Mw 14D
DATE: 12-2 ~Of
GEOLOGIST: Gary J. Davis

DRILLER:  _ Manl Mcleam

Ismpu Depth | Blows/

MATERIAL DESCRIPTION

Sample | Lithology

PID/FID Reading (ppm)

4:)}2, 4.3

No. | (Ft) | 6" or |Recovery] Change :
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reék coring, enter rock brokeness.

*¥incldde monitor reading in & foot intervals @ borehole. Increase re

Remarks:

Converted to Well:

—

[

m &)ﬂ%’% M Tiva B
— 7. 7 7 v
if re reg Drilling Area
W Background (ppm):

Yes l‘

No

Well I.D. #:




@T&trﬂ Tech NUS, Inc. BORING LOG Page i of ﬁ

PROJECT NAME:  Saufley Site 4 BORING No:. ©LF54-Mw |[AD
PROJEGT NUMBER: TISGUNSET——— DATE: - gmes

DRILLING COMPANY: ProSonic GEOLOGIST:I ary J. Davis
DRILLING RIG: Sonic DRILLER:  _ Mas Kk Mcloon
I MATERIAL DESCRIPTION PID/FID Reading (ppm)|
Sample| Depth | Blows/ | Sample | Lithology u
Na. (FL) E'or |R y¥| Change s
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* When rock r.:ofmg, enter rock brokeness,
** Include manitor reading in 6 fool intervals @ barehole. Increase reading frequency if elevaled reponse read. Drilling Area
Remarks: Background (ppm):@
7
yd

Converted to Well: Yes K No Well I.D. #:
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|E Tetra Tech NUS, Inc. BORING LOG

PROJECT NAME: Saufle% Site 4
PROJECT NUMBER:

DRILLING COMPANY: ProSonic

DRILLING RIG: Sonic

BORING No.:
DATE:

GEOLOGIST?
DRILLER:

Page__[_of_L
NRLY 2 Mw 15 S
Gary J. Da s

_ Mge X Mclean

l MATERIAL DESCRIPTION PIDIFID Reading (ppm)
Sample| Depth | Blows/ | Sample | Lithology u
No. | (Ft) 6" or |Recovery| Change g
and | or | RGD /| (oepinFL) ?mg p o | B b E
e or 0 = |
T‘::nm ’:u? " ?.::1:; Screened or | Color Material Classification s Remarks g 2125
Interval Rock * (/] E g %
Hardness w|@|a
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/
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* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals & borehole. Increase reading frequency if elevated reponse read. Drtllmg Area
Remarks: 3 Background (ppm):[2, 2 |
i
ol

Converted to Well: Yes [

No

Well I.D. #:




E Tetra Tech NUS, Inc. BORING LOG Page L of _L

PROJECT NAME:  Saufley Site 4 BORING No: OLFS4-MW -l S
PROJECT NUMBER: 112G00389 DATE: ] % -3 o6
DRILLING COMPANY: ProSonic GEOLOGIST: Gary J. Davis
DRILLING RIG: Sonic DRILLER: ' _ Ao KM hir
| MATERIAL DESCRIPTION PIOIFID Resding (7
Sa Depth | Blows/ | Sample | Lithology u
No, (Fr.) 6" or |Recovery] Change s
and | or | RaD /| (DepthiFt) ?mlnm-ﬂw c i N 3 E
T‘;p.:n'" o = s'._.“,:; % or | Color Material Classification 5 Remarks elel2 ]
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* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read, Drilling Area
Remarks: e Background (ppm):[{2, 4]
F 4
1/

Converted to Well: Yes | { No Well I.D. #:




Li-

Page _L of _’__

Tetra Tech NUS, Inc. BORING LOG
PROJECT NAME:  Saufley Site 4 soRING No: DLF44 - MW-[7S
PROJECT NUMBER: 112G00389 DATE: |23 -06
DRILLING COMPANY: ProSonic GEOLQOGIST:, Gary J. Davis
DRILLING RIG: Sonic DRILLER: r gl
L J MATERIAL DESCRIPTION PIDIFID Reading (ppm)]
ample] Depth | Blows/ | Sample | Lithology u
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* When rock coring, enter rock brokenass.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area

Remarks:

Background (ppm):

@7

/

Converted to Well:

Yes

ay =

No Well I.D. #:




E Tetra Tech NUS, Inc. BOH'NG LOG Page l of -~
PROJECT NAME:  Saufley Site 4 BORING No.: _Qj:'FS 45 M\nL— 18‘8

PROJECT NUMBER: 112G00389 DATE: 5

DRILLING COMPANY: ProSonic GEOLOGIST ary aw

DRILLING RIG: Sonic DRILLER: W Ko mw.

! MATERIAL DESCRIPTION PIDIFID Reading (ppm|

Sample] Depth | Blows/ | Sample | Lithology u

No. | (Ft) | €"or |Recovery| Change s
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rocK coring, enter rock brokeness.

s monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read, Drilling Area

Remarks: / Background (ppm):
//

Converted to Well: Yes ¥ No Well I.D. #:
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Tetra Tech NUS, Inc.

w

BORING LOG

Page _2_ of i

PROJECT NAME:  Saufley Site 4 BORING No.. OLF54 - MW . [£-S
PROJECT NUMBER: 112G00389 DATE: ! % .
DRILLING COMPANY: ProSonic GEOLOGIST: Gary J. Davis
DRILLING RIG: Sonic DRILLER: ' Mﬂﬂ t ME:&GM
| MATERIAL DESCRIPTION PIDIFID Reading (opm)]
Sample] Dapth | Blows/ | Sample | Lihology u
No. | (Fr) 6"or |Recovery] Change s
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* When rock coring, enter rock brokeness.
** Include monitor reading in & foot intervals @ borehole. Increase reading frequency if elevatad reponse read. Drilling Area

Remarks:

Pl

Background (ppm): ({7 (/|

e

Converted to Well: Yes No Well I.D. #;

L V.




@Tetra Tech NUS, Inc. BORING LOG Page j s 1
PROJECT NAME:  Saufley Site 4 BORING No: DLFS4G-MW - 1§-S

PROJECT NUMBER: 112(G00389 DATE: - )2~4-0¢%
DRILLING COMPANY: ProSonic - GEOLOGIST: Gary J. Davis
DRILLING RIG: Sonic DRILLER: ' Mar R _Me Leaw
I MATERIAL DESCRIPTION PID/FID Reading (ppm)]
Sample} Depth| Blows/ | Sample | Lithology .l u
No. | (Ft) | &"or |R y| Change s
and | or RQD I (DeptvFt.) 2:: :1:::::?: c . N :! E
T:p;om 21" W s;':;: e or | Color Materlal Classification s Remarke 2182 5
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* When rock coring, anter rock brokeness.
** Include monitor reading In 6 foot inlervals @ borehole. Increase reading frequency if elevaled reponsa read. Drilling Area it
Remarks: ; Background (ppm):

iz
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Converted to Well: Yes 1 / No Well 1.D. #:




E Tetra Tech NUS, Inc. BORING LOG Page _} [ of 3
PROJECT NAME:  Saufley Site 4 BORING No.: DZ.FH- Mw =198
S Lo I

PROJECT NUMBER: DATE: - 12 '-J.-Dé

DRILLING COMPANY: ProSonic GEOLOGIST; Gary J. Davis

DRILLING RIG: Sonic DRILLER: ' _ MarK MeLleamn
| '* MATERIAL DESCRIPTION PIDIFID Reading (ppm)}
Sample] Depth | Blows/ | Sample | Lithology u

Neo. | (Ft) 6"or |R y| Change s
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* Widn rodk coring, enter rack brokeness. L
@ monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: Background (ppm):[2, 2]
//

Converted to Well: Yes xd No Well 1.D. #:




@TetraTech NUS, Inc. BOHING LOG Page %~ lOf g
PROJECT NAME:  Saufley Site 4 BORING No.: OLFf 4- Aw- ]9- &
2600389 ————

PROJECT NUMBER: DATE: ~4-0b
DRILLING COMPANY: ProSonic GEOLOGIST: ary . Davis
DRILLING RIG: Sonic DRILLER: '__ Ma K Mclean
I MATERIAL DESCRIPTION PIDIFID Reading (ppm)]
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eh rock coring, enter rock brokeness. =
*+/Include monitor reading in & foot intervals @ borehole. Ingréase reading frequency if elevated reponse read, Drilling Area
Remarks: /E Background (ppm):[3.Q |

Ji
Converted to Well: Yes ! [ No Well [.D. #:
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Tetra Tech NUS, Inc.

BORING LOG

Page _2 of l

PROJECT NAME:  Saufley Site 4 BORING No.: (K54 -Mw -[9-8
PROJECT NUMBER: 112G00389 DATE: ~4-~0b
DRILLING COMPANY: ProSonic GEOLOGIST:, Gary J. Davis
DRILLING RIG: Sonic DRILLER: Qat M M; %
[ MATERIAL DESCRIPTION PIDIFID Reading (ppm)
Sample| Depth| Blows/ | Sample | Lithology U
No. (Fr) 6"or |Recovery| Change s
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* When rock coring, enter rock brokeness.

** Include monitor reading in 6 fool intervals @ borahowase reading frequency if elevaled reponse read. Drilling Area
Remarks: Background (ppm):
/
/
Converted to Well: Yes [ No Well |.D. #:
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@Tetra Tech NUS, Inc. BORING LOG Page _J_ of _J_
PROJECT NAME: _ Saufiey Site 4 BORING No: _OL FS 4 - MW-20¢

PROJECT NUMBER: DATE: ]2 -4 -0&C_
DRILLING COMPANY: ProSonic GEOLOGIST: Gary J. Davis
DRILLING RIG: Sonic DRILLER: ' MarK Meltawn
I MATERIAL DESCRIPTION PIDIFID Reading (ppm)]
Sample] Depth| Blows/ | Sample | Lithology u
No. (FL) E"or |Recovery] Change S
and | or | RoD 1 | (DeptivFt,)| Soll Density/] I S
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* When fock coring, enter rock brokeness.
** Include monitor reading in & foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: Background (ppm):

rad
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Converted to Well: Yes "4 No Well |.D. #:
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EI Tetra Tech NUS, Inc.

Page _Lof ___-2‘

BORING No. OLF 54 ~Mw-21-8

PROJECT NAME: Saufley Site 4
PROJECT NUMBER: 112G00389 DATE: ")
DRILLING COMPANY: ProSonic GEOLOGIST: G_{]zb#_eary S A e
DRILLING RIG: Sonic DRILLER: ' Map K WMclaan
| MATERIAL DESCRIPTION PIDIFID Reading (ppr)
e o | o et .
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[ When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency If elevated reponse read.

Remarks:

Vo

Drilling Area
Background (ppm):m

i

Converted to Well: Yes No Well I.D. #:
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|E Tetra Tech NUS, Inc. BORING LOG Page _é’of _2-
PROJECT NAME: Sauﬂe% Site 4 BORING No: o LF54-AW-2Z] "\S_'
PROJECT NUMBER: 1 DATE: 2 4056
DRILLING COMPANY: ProSonic ' GEOLOG IST:: ary J. Davis
DRILLING RIG: Sonic DRILLER: > ﬂgﬁé &G %

w MATERIAL DESCRIPTION PID/FID Reading (ppm
Sample] Depth | Blaws/ | Sample | Lithology u

Na. (FL) " or |Recovery| Change s
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* When fock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehaole. Increase reading frequency if elevated reponse read. Drilﬁng Area
Remarks: , Background (ppm):
4
Vi

Converted to Well; Yes j No Well |.D. #:
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Tetra Tech NUS, Inc.

BORING LOG

Page _L of ﬁ

PROJECT NAME: Sauﬂe¥ Site 4 BORING No.: _ () Egi - Mu/f-22D
PROJECT NUMBER:;: DATE: JA*R 06
DRILLING COMPANY: ProSonic GEOLOGIST:, Gary J. Davis
DRILLING RIG: Sonic DRILLER: _ Mar E Melam
r MATERIAL DESCRIPTION PIDIFID Reading (ppm)}
Sample] Depth | Blows/ | Sample | Lithology u
No. (Ft.) €"or |Recovery| Change s
end | or | ROD I |(DepwvFt) Sc:::m c s N 5 E
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en rock coring, enter rock brﬁm % @.o
monitor reading in 6 foot intervals @ bo: . “Increase reading frequency if elevated repanse read, Drilli g Area
Remarks: —M—'ﬂﬂﬁm% Background (ppm):

yd
Converted to Well: Yes K No

Well L.D. #:
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Tetra Tech NUS, Inc.

BORING LOG

Page _2‘of ﬁ

sorNG No:  (OLF54 “MW-22D

Fhee
/4,

PROJECT NAME: Saufley Site 4
PROJECT NUMBER: ‘I‘TQG‘O%S‘B‘Q‘ = DATE: 1Z-5_0Z
DRILLING COMPANY: ProSonic GEOLOGIST:, Gary J, Davis
DRILLING RIG: Sonic DRILLER: Mo & Mclean
I MATERIAL DESCRIPTION PIDIFID Reading (ppm)]
Sample] Depth | Blows/ | Sample | Lithology 1]
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ck coring, enter rock brokeness.
** Include monitor reading in 6 foot Intervals @ barehole. Increase reading frequency if elevated reponse read. Drilling Area

Remarks:

e

Z

Background (ppm): [ O

7

Converted to Well:

Yes

e &

No

Well I.D. #:




ElTetra Tech NUS, Inc. BORING LOG

Pagez ofﬁ
OLES4-MW-722 D

PROJECT NAME: Saufley Site 4 BORING No.:
PROJECT NUMBER: 112G00389 DATE: 12 -8 ~“05h
DRILLING COMPANY: ProSonic GEOLOGIST: Gary J. Davis
DRILLING RIG: Sonic DRILLER: Naer ¥ Melean
I MATERIAL DESCRIPTION PID/FID Reading (ppm
Sample| Depth | Blows/ | Sample | Lithology 1]
No. (Ft.) 6"aor |Recovery] Change S
and | or RGD ! (Depth/Ft.) 2:1:;21:1: c " N £ ﬁ
[Fas] e | ™ | Gove [ scomea| or|Color|  WaeriaiCisssifeaton [ g [ Femarks = jEie 2
Interval Rock " wm E =
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rock coring, enter rock brokeness.

** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: £ Background (ppm):| /7. (7
/

[

Converted to Well: Yes ﬂ No Well L.D. #;




@ Tetra Tech NUS, Inc. BORING LOG Page 4: of A_P

-
PROJECT NAME:  Saufley Site 4 BORING No.: DLFS4~M w-22D
PROJECT NUMBER: 112G00389 DATE: Z -5 Db
DRILLING COMPANY: ProSonic GEOLOGIST: Gary J. Davis
DRILLING RIG: Sonic DRILLER: ' Mar K Meleon
| MATERIAL DESCRIPTION PIDIFID Reading (ppm)]
Sample] Depth | Blows/ | Sample | Lithology u
No. | (FL) 6"or |Recovery] Change s
and | or | RaD I |iDeptiFt) ::i‘:::tr:g ¢ s N b E
T:p;;n F'l:;n ™ sl.:nm:t: s:.v::nad or Calor Materlal Classification S Remarks E 'E. 2 5
interval Rock . alE| 5|2
Hardness alo]a
r * -
110 l - ’ j—%‘/ Lt
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A \ kg W fme e
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* When ock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehola. Increase reading frequency If elevated reponse read. Dr illing Area

Remarks: AT Background (ppm):

Gonverted o Well  Yes ™ No Well 1D, #




'E]Telra Tech NUS, Inc. BORING LOG Page _L of'_{_

PROJECT NAME: Saufley Site 4 BORING No.: Z2LFS { -Mn/-23-5"
PROJECT NUMBER: 112G00389 DATE: |25 “©6
DRILLING COMPANY: ProSonic GEOLOGIST: Gary J. Davis
DRILLING RIG: Sonic DRILLER: ' Vlaa K Mcliam
L MATERIAL DESCRIPTION PIDIFID Reading {ppm)
mple] Depth | Blows/ | Sample | Lithology U
No. (Ft.) 6" or |Recovery| Change s
and | or RQD / (Dapth/FL) :ﬂ:;:::; e s N ,2 i,
T‘f.:;.,“ :’: L ?:T;I: &:mg or Color| Material Classification S Remarks E —E .E g
Interval Rock . o | E z
Hardness 8 ls (=]
ﬁ%f’ boscrd 4ot
e pdy icondd fan)-2 27D
= ﬂ s
=
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* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency it elevated reponse read. Drilling Area
Remarks: Background (ppm):

pr
Converted to Well: Yes | No Well I.D. #:




E]Tetra Tech NUS, Inc. BORIN G L 0 G Page J_ of 2

PROJECT NAME: Saufley Site 4 BORING No.: OLF&‘{' - M l‘J"’ 2‘{- -S
PROJECT NUMBER: 112G00389 DATE: : ‘ % ~5 -Ob
DRILLING COMPANY: ProSonic GEOLOGIST: Gary J. Davis
DRILLING RIG: Sonic DRILLER: ' Man ¥ Mcilorn
l MATERIAL DESCRIPTION PIDIFID Reading (ppm)|
Sample| Depth | Blows/ | Sample | Lithology U
MNo. | (Ft) | E°or |m y| Change s
and | or | RQD ! | (Deptivr)| Soll Dansity/ Bl &
[Type o Run (%) | Sample or Consistency c Remarks 'E. H 2|2
rao | wo. Length | Screened or Color Materlal Classification s 2 5
interval Rock - ‘E E- 5 =
Hardness w E

\54( = :

L FrsH bt 57
= Bruan 5«'}?4@% 2
i sk %a 1| _%v i
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b1 WW‘@:«:M / ce.
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0 |0
n rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Dr iIIing Area
Remarks: Background (ppm):@
e
/

Converted to Well; Yes Y No Well 1.D. #:
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E Tetra Tech NUS, Inc. BOR'NG LOG Page 2 of _2-

PROJECT NAME:  Saufley Site 4 BORING No.: DLLE-Mw24-8
PROJEGT NUMBER: TT2GO0389 DATE: 2 -5-00
DRILLING COMPANY: ProSonic GEOLOGIST: G_’Tl_Di—_'ary Davis

DRILLING RIG: Sonic DRILLER: _ MarK Mc¢lgan
r MATERIAL DESCRIPTION PID/FID Reading (ppm)|
Sample] Depth| Blows/ | Sample | Lithology u
No. (Ft.) 6"or |Recovery] Change s
and | or RQD ] (Depth/FL) ‘-"‘«ﬂlDenl;::u:|r = L N t | &
T;p;nm ::ﬂ o E::;: Sot::md or Color Materlal Classification 5 Fbrharios E‘ «E 2 ';
Interval Rock 4 3 5 g -g
Hardness @ | @
I
. | it e alpnd P olelo
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J -
/

ik 2l camd BN
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L $717y Cyfs Sy
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*When rock coring, enter rock brokeness.
de monitor reading in 6 foot intervals @.borehole, Increasg reading frequency if elevated reponse read. Drilling Area

Remarks: jgl " @ Am WHH 2 Background (ppm):
/[ [V
Converted to Well: Yes vV No Well I.D. #:
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E Tetra Tech NUS, Inc. _B_OF"NG L(ﬁ Page l of é

PROJECT NAME:  Saufley Site 4 BORING No.: DLFS4 -Mw-25 -
PROJECT NUMBER: 112G00389 DATE: —5- &
DRILLING COMPANY: ProSonic GEOLOGIST: Gary J. Davis

DRILLING RIG: Sonic DRILLER: Mar Kk Mclery,
MATERIAL DESCRIPTION PID/FID Reading (ppm)

ISam;pll Depth| Blows/ | Sample | Lithology

u

No. | (FL) 6" or |Recovery] Change s
and | or | RaD /| (DepthvF)| Scll Density/| Bl i,
Typeo Run (%) | Sample or Consistency c Remarks % 5 % a8
RaD | MNo. Length | Screened or Color Materlal Classification S Ela E 5
Interval Rock . a|Els5|E
Hardness wm|@|a

o~ o5y hele 87

]
£ X *vlo_%j_ v %’ﬂ/ o(0|D

N

; .

/ ———— ‘\ VA I1r g+ 2
a [ = \ M a4 W Sﬁ £
L A] 7 ' Y| ol o] Jetele b
Clfind = hand plus c#P VI 5] k9
[ L0 -= ~ 10 &It v 20340 S
o o I oy | [BAF
o= st 1 g
g |~ f ol ] [ 1
A e, 7 A2 18
] 5 A -
a1 U , E:_ /
L1 Ll == dole| £k
e s :‘:‘— ¢ ) ?I \d, .0
R ,fr\(@;}f skmzﬁ%MA
4.-:‘\ LM 1 F m il!;:
ol 21Ty Loy saad b=
75 i 1 a‘jW venaddnfls ne
nc! :dr::uor::ic:g t;:::; ri:':; ::k::x‘!s @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: Background (ppm):

/
Converted to Well: Yes M No Well 1.D. #:
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Tetra Tech NUS, Inc.

BORING LOG

Page Z of 2.
BORING No: OLFS4- Mw - 25-8

PROJECT NAME: Saufley Site 4
PROJECT NUMBER: 112G00389 DATE: \L-¢ 06
DRILLING COMPANY: ProSonic GEOLOGIST: Gary J. Davis 3
DRILLING RIG: Sonic DRILLER: MarkK Melegn
r MATERIAL DESCRIPTION PIDYFID Reading (ppm)]
Sample] Depth Blc:waf Sample | Lithology U
No. | (Ft) [ &or |Aecovery Depthiet;| Solt Density g 8|5 |4
e et | ™ [t | st | oo wacssoson | 5| Pemarks | £ /g) 8|8
Interval Racl * q‘, Els|E
Hardness alala
[l feses
all . -z !49'2‘:. ’2049
W (P L T iCEE
/‘( ] _bgq ¥
1Y 7 1
L~ [ A g olo F?.._l}"
AN T e | Wt 1o YA A S TP and 4% le
] / o | ' W 45‘[{1; &and- Qe
L )
g : Fvce 4&34 /
6L = ololo| Kkl
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o e e
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: e:c: :‘;:l:':gr;::::;';:ﬂ:::;‘::lﬁlsemmhm& Increase reading frequency [l elevate reponsg fead. ) Drilling Area
emarks: TQANM\&‘KJ ré 5o g{ﬁﬁ l6 Background (ppm):

Converted to Well:

Yes

/
_‘(_ Notee — o

Well I.D. #:




@Tetra Tech NUS, Inc, BOR'NG LOG Page I—Ofi

PROJECT NAME:  Saufley Site 4 BORING No.: w
PROJECT NUMBER: 389 DATE: 1Z-7>0

DRILLING COMPANY: ProSonic GEOLOGIST: Gary J. Davis
DRILLING RIG: Sonic DRILLER: _ Map K Mclean
I MATERIAL DESCRIPTION PIDIFID Reading (ppm)|
iy [pony R ool fpmiened g
and | or RQD 1 (DepthiFL) z::l‘x;::lx & . N fe ﬁ
i Bl Il (i Pl liggmeiaiaty R Material Classification s Remarks E‘ 5121%
Interval Rock Fi b § 5 %
Hardness =]
P 23 e 5.7
Y | /
Wi - |lesse ’ .5 A
) s L - w«ft’7
o .
] Tk
=
ﬁl P G T 117)
Je—— Lol o~ 131 . 2 o s
v AN SN R 2
/ll/ JF]™ il t d
|, = o PN T
] ‘ i . v
(11 S Q010
L K 29 1555

|
—;( T P
l :

=2
o Y
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o
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R Z ?Emﬁmmzkhhh b —— | 1o
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il

26 / S ) p‘ 7>
’ n rock coring, enter rock brokeness. 4 , y
N, iéua

@ monitor reading in 6 foot intervals @ borehols. Increa
Remarks:

Drilling Area
Background (ppm):

L

/

Converted to Well; Yes Y No Well 1D, #:
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PROJECT NUMBER:

E Tetra Tech NUS, Inc.

PROJECT NAME:  Saufley Site 4 BORING No.: D&-FS £-Mw-26D
112600389

BORING LOG

Page &~ Z of

DATE: o =

DRILLING COMPANY: ProSonic

DRILLING RIG: Sonic

GEOLOGIST; Ga avis
DRILLER: Trtlg(K HMe Learn

L MATERIAL DESCRIPTION PID/FID Reading (ppm)]
amplel Depth | Blows/ | Sample | Lithology U
| S [ o s : KR
T?c:uw Fp‘;:" i T_:r:;: su::n,u cm:leac\f Color Materlal Classification g Remarks -E‘ % ﬁ :
Interval Hsl::;s . 3 5 § ?
Fhed
i QL l
L & W 1y
&l 1 ?h
] }( Tll o
20 o Aol ol
L~ ‘r
. = " &
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L N . |8
H 3¢ AP - “whiyle'}v'lwu o I
M A S as_.'l Nl 354
) ¢ Jleost c&‘% | Uolo
r il sk ﬁ'ﬂ sal 2 o 2751 i
_|: .
f1
. +O i y - _;"
A == et yaih B -
1 s ¥ it . -:-‘jbzduy-'“ ]
i o L) ik FoTon ae dfpve [
A o Uty boos A |
45| s [ P« / Diole
// - |M‘ﬂz c 2.3! 2,0
T =
/ Lo t™ :'. 4'075 L
/ % ..:-: 4-) M%Lﬁd
i} Pl =1 W
!I / Y M- 6““‘0 P(’
* Bhen rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency It elevated reponse read. Drilling Area
Remarks: Background (ppm):
78
J/

Converted to Well: Yes [

No Well I.D. #:




@ Tetra Tech NUS, Inc. BOF“NG LOG Pags 1 i5F i

PROJECT NAME:  Saufley Site 4 BORING No.: _Qfm-ﬁw'iéj’
PROJECT NUMBER: 112G00389 DATE: 2-7-0b
DRILLING COMPANY: ProSonic GEOLOGIST: Gary J. Davis
DRILLING RIG: Sonic DRILLER: __Ma . _Mclesmn
| MATERIAL DESCRIPTION PID/FID Reading (ppm)]
Sampie| Depth | Blows/ | Sample | Lithology u
No. (FL) 6" or |Recovery] Change s
R g ke : HHHAE
T:p;nw ::T r sL:r::tll: St:r::nad or Color Material Classification s Remarks E’ i £ 8
interval Rock . @ § 5|2
Hardness w|@|o

; Fitbw

5 ‘ L A
U/F' - _%# WW 65& I
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/] . ' Sand e
e
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F el 413 b-o
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\
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N skd Ly [Anf B/
L 2 o I I~ M Odo
3 -
ﬂ[ 5 : — - T
- ] {5 = N/ m —)
e—ts 4
Bl ::__ 6#% piTa {
LT <[ A Phsilt a2 - 4.3 22,7
L~ "_"'._':,r" W &g Hond
BT LI
ACL/0T= Do | Posk : Fﬁ'
7 [ hwd | W 5‘1‘«3 @é |
‘ﬁ?en rock coring, enter rock brokeness. ] , Dn'"ing Wi
*hclude monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read.
Remarks: ) e - Background (ppm):m

—
Converted to Well: Yes 34 No Well I.D. #:




|E Tetra Tech NUS, Inc. BORING LOG Pageﬁi ofi
PROJECT NAME: _ Saufley Site 4 BORING No.: OI-F‘% My-26 D

PROJECT NUMBER: DATE: -7-006
DRILLING COMPANY: ProSonic GEOLOGIST: GaryJ'Da\ns 4
DRILLING RIG: Sonic DRILLER: ' Maar L Mc Lot
l MATERIAL DESCRIPTION PID/FID Reading (ppm))
Sample] Depth | Blows/ | Sample | Lithology 1]
No. | (Ft) | &"or y| Change S
and | or | RaD I | (DepthFt) Sc:l;z-ﬂ c & N i
T‘:::u“ ::I e mﬁ; 5,,::,.“ or Color Material Classification s Remarks ?EL % % 3
Interval |  Rock . alE|ls|E
Hardness @ [

e

_ﬂm A ﬁ__wr ‘ T L

L 49,1

ookl ot Y

\ 4

sell- %) 5 sanelen

5

NANNNN

* When rock coring, enter rock brokeness.

** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: / Background (ppm):
/
/

Converted to Weli: Yes [ No Well 1.D. #:




ETetraTech NUS, Inc. BOHING LOG Page__\__of_z-

PROJECTNAME:  Saufley Site 4 BORING No: A F54-MW 255
PROJECT NUMBER: 1 389 DATE: i [Z~6-06 27 _S
DRILLING COMPANY: ProSonic GEOLOGIST! Gary J. Davis c“w
DRILLING RIG: Sonic DRILLER: ~_ Mar K Mc leam
MATERIAL DESCRIPTION PIDIFID Reading (ppm)
Sample| Depth | Blows/ | Sample | Lithology 1]
No. (FL) 6" or |Recovery] Change [
and | or ROD { | (DeptivFt) 2:::mﬁ o . N .§ E
ot Kol Il Greesofl PSR [ gpmosmed [OFAE Materlal Classification s Remarks AEEIE
Interval |  Rock . 3|k E z
0
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bl ey

S
SS

2

K

%
3%
B
a
o)
B

ES
<
N
. f({i
k
g
N\
v
~
e

1 e
TETT blolo| F!f
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i B R TN whm L ITTICE

3 de monitor reading in & foot intervals @ borehole. Increase reading frequency If elevated reponse read. Dri!ling Area

Remarks: Background (ppm):[T.{) |

e
Converted to Well: Yes K No Well I.D. #:




EITetra Tech NUS, Inc. BORING LO_G Page ;;7,@
PROJECT NAME: Sauﬂe’)é gge 4 BORINGNo.. OLFS4 - Mw -

PROJECT NUMBER: DATE: |R-6-0 % = _1
DRILLING COMPANY: ProSonic GEOLOGIST:] Gary J. Davis
DRILLING RIG: Sonic DRILLER: Mar K Mc lean
| MATERIAL DESCRIPTION PIDIFID Reading (ppm]
Sample] Depth | Blows/ | Sample | Lithology U
No. (Fv) 6" or |Recovery] Change s
and | or | ROD r | (DepthiFe) g:::g c . N L&
T:Pr:nm :l;n ” ?:'::tl: Ei:t::mu ar Color Material Classification [ Remarks L % s ;
Interval Rock » 5 5 g =
Hardness m|na
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tock caring, enter rock brokeffess.

da monitor reading in & foot inlerva'ls @ box llncmase reading frequency if elevated reponse read. Drilling Area
arks: =7 2-5p' Background (ppm):[S,0] 17
|
& (X8 /

! o~k A2 . LoVl </ 2 Y/ . A
\" kito Well

Yes o No Well LD & 770
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@ Tetra Tech NUS, Inc. B_ORING LOG Page__LofJ_

PROJECT NAME:  Saufley Site 4 BORING No.: DFF54 - MH-.ZSS
PROJECT NUMBER: 112G00389 DATE: : ~ /3 06
DRILLING COMPANY: ProSonic GEOLOGIST: 'GaLm El 6aLV|s,
DRILLING RIG: Sonic DRILLER: ' Mpae K Mc Fean
| MATERIAL DESCRIPTION PIDIFID Reading (ppml]
Sample| Depth | Blows/ | Sample | Lithology u
No. (Ft) 6"or |Recovery| Change s
and | or RQD / (DeptivFt) ::I’D;:!:rg & - N =! i
msrtp(;nm ?c:n o f::::: s«.-:;uc or Color Material Classification s Remarks E‘ -g 2 l!:
Interval Rock - w|E E E
Hardness w|@o]a
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o il Py dale 517

2 et M me;.g@ D
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e
// 2 10
B
N
P

900’6 ~— = a3

1
ivee w15 lgerpo
" Whean r‘ocglwing, enler rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: Background (ppm):
P
o

Converted to Well: Yes \ / No Well I.D. #:




E Tetra Tech NUS, Inc. BOR'NG LOG Page j__ Ofi_

PROJECT NAME:  Saufley Site 4 BORING No.: OL-F$4 - Mw/ 29D
PROJECT NUMBER: 112G00389 DATE: J2 -13-06
DRILLING COMPANY: ProSonic GEOLOGIST; Gary J. Davis
DRILLING RIG: Sonic DRILLER: _ Mar K Mcléan
I T MATERIAL DESCRIPTION PIDIFID Reading (ppm)]
Snmp Blows/ | Sample | Lithology U
(FL) | 6"or |Recovery] Change s
anu or | RGD /| (DepttFL) :nnn-num c - N S
T‘;p;nm ::.'," o f::;: Sorcancd| or  |Color Material Classification s Remarks E‘ ' .g :
Interval Rock " 0 g 8 =
Hardness 0w a
\@6 M‘“‘Lc FI'H'M

e

- v ' o | |ttt hls’
i&@ & Bhowh 4Tt Lozl be
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G ¥ v
\ \; J“ o i * Mol &&M o~ & /415 (2.8
-

'20'70/’v e
) -, Permevden R
)5 . ; DIEERE
3 438 44
= AT s 0
! e , OOl §
Y J l3.0
d}\‘ﬂ £ g e i
P e | A e g e B
j -3 [yl s 1oy dowik Baa Pre

ls AN ves e, TrOe< |5 Jd Olole
! ‘i 17 !

en rock coring, enter rock brokeness.

monltor reading in 6 fool integvals @ borehole. Increase rgading frequency if elevated reponse read. Drilling Area 122
Remarks: W 45 DPW- a— Background (ppm):[=2,.87~ lz

L

Z = AT
Converted to Well: Yes M No Well I.D. #:




El Tetra Tech NUS, Inc. BORI NG LOG

PROJECT NAME: Saufley Site 4

PROJECT NUMBER: 112G00389

DATE:

DRILLING COMPANY: ProSonic

Page _2_of i

BORING No.: OLFs4-AW=-29D

2 -({%~056

GEOLOGIST: Gary J. Davis

DRILLING RIG: Sonic DRILLER: ' tlaf}( & Egﬂ
r MATERIAL DESCRIPTION PID/FID Reading (ppm
Sample| Depth | Blows/ | Sample | Lithology u
No. | (F1) 6"ar |Recovery| Change s
and | or ROD ! (Depth/Ft,) :mw o A g & E
T:Fg;; j ::‘ ™ f_:::: 9.-,.:;“5 or, ; Color Material Classification s Remarks E’ % 2 s
Interval » Rock * w|E 5 E
5 (7] )
- .
¥ 19 13,4
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C
C

NE:
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B FT T /204

J{ /;/ S 7) !fdlﬂw ‘o’;';\.’ff‘H} 4:: op 133
‘ k] gty 44 | 54 3.
F i P 4 !
A7 L Ty ) }" F% ﬁ H"'D\ ‘-Z \!/
'd A S~ s it~
/o] -7 5~ 107 clom MBI AdA
mkm:m' e:mim: ::r::er:ﬁss@n hole. | dl’ Ir if el 1:«: d. Fﬂ' Drilling Area '
arﬁ::itarraa ng in interval orehole. Increase reading frequency if elevaled reponse reas Bakdioking (gppm @%’
Ill: .//

Converted to Well: Yes |4

No Well 1.D. #:
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El Tetra Tech NUS, Inc.

BORING LOG

Page _2 of i

PROJECT NAME:  Saufley Site 4 BORING No: OLF54 -MW-29 D
PROJECT NUMBER: 112G00389 DATE: [2 -]%2-05
DRILLING COMPANY: ProSonic GEOLOGIST:, Gary J. Davis_,
DRILLING RIG: Sonic DRILLER: ﬂqr!(vhcl-enm
I MATERIAL DESCRIPTION PID/FID Reading (ppm)|
Sample] Depth | Blows/ | Sample | Lithology (1]
No. (FL) 6" or |Recovery|] Change s
and | or RQD ! (Depth/Ft) :Lm o ‘ < E s fu
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** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read.

rock coring, enter rock brokeness.

Remarks:

=

-
i

Converted to Well:

Yes

AR

No

Well I.D. #:

i
Background (ppm)@#p




E Tetra Tech NUS, Inc. BORING LOG Page i ofi

PROJECT NAME:  Saufley Site 4 BORING No.: ~-MW-291D
PROJECT NUMBER: 112G00389 DATE: - -0
DRILLING COMPANY: ProSonic GEOLOGIST: Gary J. Davis
DRILLING RIG: Sonic DRILLER: ' MartK Me LRan
I MATERIAL DESCRIPTION PIDIFID Reading (ppm)|
Sample| Depth | Blows/ | sample | Lithelogy U
Noe. | (FL) 6"or |Recovery] Change s
and | or | map I | (oeptivre) ::l;:m o o|®|% |k
ol ™ || wenst] o Jeoie Material Classification s Remarks BlEle 3
Interval Rock * o E‘ 5 T
Hardness a|lm]|a H_{_
= a / <M
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0/ )
Al / dolo
[ L / Ao ; ’ {
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* When rock coring, enter rock brokenass.

** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area o Y0 z
Remarks: Background (ppm): '@/

ne

Converted to Well: Yes V4 No Well I.D. #:




E]Tetra Tech NUS, Inc. BOR'NG LOG Page _L o L

PROJECT NAME:  Saufley Site 4 BORING No.: OLFS & - Mu 30 87

PROJECT NUMBER: 112G00389 DATE: 12~ 13-05_

DRILLING COMPANY: ProSonic GEOLOGIST; Gary J. Davis

DRILLING RIG: Sonic DRILLER: ' _ Mow £ Meleawn
MATERIAL DESCRIPTION PIDIFID Reading (npm

Sample| Depth | Blows/ | Sampla | Litholagy

U

No. | (Fr) | 6"or |Recovery] Change S
and ar RQD ] (Depth/FL.)| Soll Density/ NI ;'4
rypeof Aun | (%) | sampie| or |Consistency _ ¢ Remarks AL
RQD | No. Length | Screened or Color Material Classification s E[2]|5]|2
interval Rock “ w|E|S|E
Hardness w | @ E
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* When rock coring, enter rock brokeness.
** Include monitor read tervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: 440 L D Background (ppm):[/2. 2}

: £ _
Converted to Well: Yes ¢ No Well 1.D. #:




E Tetra Tech NUS, Inc. BOHING LOG Page _I_ Df_’_

PROJECT NAME:  Saufley Site 4 BORING No.: (JLF%4 - Mw 2| §
PROJECT NUMBER: 112G00389 DATE: ]2 ~13-04
DRILLING COMPANY: ProSonic GEOLOGIST: Gary J. Davis
DRILLING RIG: Sonic DRILLER: /Yl Meloanm
l MATERIAL DESCRIPTION PIDIFID Reading (ppm)
Sample| Depth | Blows/ | Sampla | Lithology u i
No. | (FL) 6"or |Ri y|] Change Gl Disaliyt s .
and or RQD ! Depth/Ft.) | =9 s H
frvmeor fun [ eo | Sampte O | onsstency y ¢ Remarks HEIL
RaD | No. Length | Screensd or | Color Material Classification 5 £El2l 2|5
interval Rack » @ 5 E g

e
0 P gr- %
S it gzl %57 2o

NcTW.ww TSk

W

10 ) 1w’29D %0
Wi
’,/
2l (2111
A
0 | plrel

N
NN N N
R

A
S
<

Tormipard gt 451
5’1’7!:‘)\5_17/ 15" b

* When rock coring, enter rock brokeness.
** Include monitor reading in 6 fool intervals @ borehgle. Ingrease reading frequency if elevated reponse read. Drilling Area

Remarks: Background (ppm):

Converted to Well: Yes 4 No Well I.D. #:
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PROJECT NAME: Saufley Site 4 BORING No.: OL F$4 - Alw 32 ;5{
PROJECT NUMBER: 112G00389 DATE: | 2 - %-05
DRILLING COMPANY: ProSonic GEOLOGIST: Gary avis
DRILLING RIG: Sonic DRILLER: ' MarK Mclean
[ MATERIAL DESCRIPTION PIDIFID Reading (ppm)
Sample| Depth | Blows / | Sample | Lithology u
No. (FL) 6" or |Recovery] Change s
and or RQD ! (Depth/FL) m::;ﬂw c E % il
T?:nar ::n " E:r::llr'i Scr::rl&d o . Color Materlal Classification . S Remarks E‘ 5|2 E
interval Rock . @ 5 K
Hardness ml|o
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NADNRAERRY F

20 Jib
2410,
%0
0 P

N
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* When rock coring, enter rock brokeness.
** Include monitor rgadjng in & footintervals @ borehole. Increase reading frequency alevﬂadd reponss read.
Remarks: q-b - on W-

Drilling Area
Background (ppm):

) ]

Converted to Well: Yes M No "~ Well I.D. #:




ElTetra Tech NUS, Inc. BORING LOG Page ] of é

PROJECT NAME:  Saufley Site 4 BORING No.. OLF54 - MW~ 5’?6’
PROJECT NUMBER: 112G00389 DATE; I2-14 D&
DRILLING COMPANY: ProSonic GEOLOGIST:, Gary J. Davis
DRILLING RIG: Sonic DRILLER: _ Mapr K Mclean
| MATERIAL DESCRIPTION PIDIFID Reading (ppm)]
Sample| Depth| Blows/ | Sampie | Lithology u
No. | (FL) 6" or |Recovery] Change s
and or RGD ! (Depth/FL) ?ULP;;’IM c o E ® .ﬁ
T:;:nor :‘:‘ o ﬁ".:l: SQ'::M or o Color Material Classiflcation 5 Remarks E %, % ;
Interval Rock . | 5|8
Hardriess alm|s]| .
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len rock coring, enter rock brokeness. "

monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: Background (ppm):

NN\

Fi

/
Converted to Well: Yes M No Well I.D. #:
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E Tetra Tech NUS, Inc. BORING LOG Pagezofé
PROJECT NAME:  Saufley Site 4 BORING No.: -pMw 33
PROJECT NUMBER: '11‘2'6‘0%‘5@ i DATE: T ]

DRILLING COMPANY: ProSonic GEOLOGIST: 'Gary‘%. avis
DRILLING RIG: Sonic DRILLER: _ Alarly Malemr,
MATERIAL DESCRIPTION PIDIFID Reading (rpm)

ple| Depth | Blows/ | Sample | Lithology u
N:& e ':ou; ? / ; (nm)hﬁoﬂﬂ iyl s N i
-] A orﬁ J . Ens| c E :

1?1;9 nu‘; " m Screened m:mm Color Material Classification s Remarics é 2 é le:
Intervai Rock = 3 5 g8
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* When rock caring, enter rock brokeness.

** include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: Background (ppm):m
Pl
yd
Converted to Well: Yes | 4 No Well 1.D. #:




E Tetra Tech NUS, Inc. BOR'NG LOG Page L of }_
PROJECT NAME: SauﬂeE Site 4 BORING No: DLF$4-MW- 34 s

PROJECT NUMBER: DATE: [z - |2—DG
DRILLING COMPANY: ProSonic GEOLOGIST: Gary J. Davis
DRILLING RIG: Sonic DRILLER: oAl ME Lepan
I .1 : MATERIAL DESCRIPTION ° : PIDIFID Reading (ppm]
Sample] Depth | Blows/ | Sample | Lithology u
No. | (Ft) [ €"or |Recovery| Changa s
and | or | RaD I |(DepthFr) mmv: ¢ " Y E
n;p;;- ?‘? %) m‘: X gl E R TPETER I Frore s s Remarks 4 g 5
interval [  Rock . AlE|5|E
Hardness k ; ’ 7] 5
4
27 Post bl 45
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T a J d—-‘# a!
12 4t W/)5'dedeen
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drf illing Area
Remarks: Background (ppm):
P
v

Converted to Well: Yes 4 No Well L.D. #:




@TetraTech NUS, Inc. BOR'NG LOG Page_!ofz_
PROJECT NAME: Saufley Site 4 BORING No.: OLFS54-Mw 35 S
PROJECT NUMBER: 112G00389 DATE: 2~]94-06
DRILLING COMPANY: ProSonic GEOLOGIST: Gary J. Davis
DRILLING RIG: Sonic DRILLER: Mar K Mc lean
‘ MATERIAL DESCRIPTION PIDIFID Reading (ppm]
Sample] Depth| Blows/ | Sample | Lithology u
Mo. | (FL) | 8" or |Recovery| Change s
and | or | RaD ::. b {Dep:ﬂFt.} ts:un Deraity/| p v ? ) g H E
T,rr:;nm ':ll:.' i sL:n-;m Screened or Color Material Classification s CTaEs ;g g % 5
Interval H:::;’ - 0 k: ‘-S
Jepath o). Al
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" al [ B e Mofiiled whike t Jom
20 Dl Yo ulhewis/ b Nodi |40 ololo
Ml !/ d " 3 IDE: ]2
w’ : ?’bemb
{ e
j ! } 4 aoloe
*Wh nrocfmﬁng,snterroﬁkbmkeﬂess. 1 ! vﬁé
monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: Background (ppm): (20|
o~
Converted to Well: Yes [/ No Well 1.D. #:
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El Tetra Tech NUS, Inc. BORING LOG Page Z Qfg;_ I
PROJECT NAME: Saufley Site 4 BORING No.: XF54.- MwS5 ;SJ
PROJECT NUMBER: T12G00389 DATE: Tz X-0b
DRILLING COMPANY: ProSonic GEOLOGIST: Gary J. Davis_

DRILLING RIG: Sonic DRILLER: = MarX Vieléan
J MATERIAL DESCRIPTION PID/FID Reading (ppm)]
Sample| Depth | Blows / | Sample | Lithology u

No. (FL) 6" or |Recovery] Change s
and | or RQD l (Depth/Ft.) :::xﬂl:vw pe i 4 E fg i:
T’;:; | ::n o t::::: sg,:ern.g or Color Material Classlification s emarks E’ -§ .g :

Interval Rock . w =
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* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ berehole. Increase reading frequency if elevated reponse read.

Remarks:

ra

Drilling Area
Background (ppm):

Z

7

Converted to Well:

Yes

4 No Well L.D. #:
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E Tetra Tech NUS, Inc. BORING LOG Page _L_ of %
PROJECT NAME:  Saufley Site 4 BORING No; O LFS4-Mw-36 5
PROJECT NUMBER: 112G00389 DATE: 12 ~14-6&

DRILLING COMPANY: ProSonic GEOLOGIST: Gary J. Davis
DRILLING RIG: Sonic DRILLER: Mar K WL Lean
| MATERIAL DESCRIPTION PIDIFID Reading (ppm)]
Sample| Depth | Blows/ | Sample | Lithology U
No. | (Ft) | s or |Recovery| Change e
and nor ﬂ:ﬂ / | (Depth/FL.) 2:::::-2: P a N L&
T?!Pt;nor N:n p f.::;:,t; s:r::nad Rnr'* Color’ Material Classification s Remarng g’ E % ;
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i g 8.1
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rock coring, enter rock brokeness. ’ .7 P A A
“"ifclude monitor reading in 6 foot intervals @ borehole. Increase reading frequency If elevated reponse read. Drllling Area
Remarks: /, Background (ppm):
7
Converted to Well: Yes I No Well 1D, #:




BORING LOG

ElTetra Tech NUS, Inc.

Page _Zof £_

BORING No.: OLF54~- MW 36 SJ

PROJECT NAME: Saufley Site 4
PROJECT NUMBER: 112G00389 DATE: Y Z-14-D &
DRILLING COMPANY: ProSonic GEOLOGIST: Gary J. Davis |
DRILLING RIG: Sonic DRILLER: ' Mar K _Me Letr
I MATERIAL DESCRIPTION PID/FID Reading (ppm))
Sample] Depth| Blows/ | Sample | Lithology u
No. (Fr) 6" or |Recovery| Change S
and | or RQD l} (Depth/Ft.) Sc:::;:mw c = N 5_“ !:u
sy Rovall iadlll frvonion L gy PO Material Classification s Remarke BlEf2|%
Interval Rock 4 5 g %
Hardness 5 oo
= A% BrnA % Jp o
o X Ay I [ 129
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A\ ' o5 molfed 2 jo
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* When rock coring, enter rock brokeness.
*# Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency If elevated reponse read. Drilling Area
Remarks: Background (ppm):m

L

Z

Converted to Well: Yes Well I.D. #:

ST GNP




@Tetra Tech NUS, Inc. BOR|NG LOG Page _L of _)_

PROJECT NAME:  Saufley Site 4 BORING No.: ) LF54 ~§07 SE 1
PROJECT NUMBER: 112G00389 DATE: /2-34-06
DRILLING COMPANY: ProSonic GEOLOGIST: Gary J. Davis
DRILLING RIG: Sonic DRILLER: ' Mar ¥ Mcl.ean
|;w MATERIAL DESCRIPTION PID/FID Reading (ppm))
le] Depth | Blows/ | Sample | Lithology u
o) i Mool s m‘i:.":n‘, Soll Denstty/ S e |
T n ample or ’ ns| c £ o 2
Tl:abu 'l::. ok Is.engptlh Screened ~ :len & Calor Material Classiflcation S Remarks E 2 E
Interval Rock & @ § E
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* When rock coring, enter rock brokeness.
** Include monitor reading in @ foot intervals @ borehole. Increase reading frequency if gle
Remarks:

Drilling Area
Background (ppm):[J,_02 ]

oy - - . - - /
Converted to Well: Yes No '{ Well I.D, #:




EI Tetra Tech NUS, Inc. BORING LOG Page _L of _,%
PROJECT NAME: Saufley Site 4 BORING No.: OL SB-2
PROJECT NUMBER: 1 1266%38@ DATE: ~ 15 -0

v J. Davis

DRILLING COMPANY: ProSonic GEOQOLOGIST: Gan
DRILLING RIG: Sonic DRILLER: ' MarkK Melga ~
I MATERIAL DESCRIPTION PID/FID Reading (ppm)]
s o) e ot o "
:‘:& {:Z‘ :,qus ! | (meptivrry 20:1 t:;ww g sl
T?(;uor ::;n o i::‘:l: _o,g,:;nm lmor 24 Color| Material Classification 53 Remarka ‘_El fz., % g
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B2 i 0 I 8
4 <L ¥
/
oy H— ]
0 : W=
Cﬂ; a1l E‘Ls.ie-.z-s 10
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’ > . oot L v
et - ] ol
¥ x: / 261 37
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* Whar rock coring, enter rock brokeness. zzm 3 /] i'.+
L monitor reading in & foot Intervals @ borehole. Increase reading frequency if elevatad reponse read. Drilling Area
Remarks: . Background (ppm):

Z
Converted to Well: Yes No _V Well I.D. #:
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E Tetra Tech NUS, Inc. BORING LOG Page 3 of i
PROJECT NAME:  Saufley Site 4 BORING No. OLFS4-SBRR
PROJECT NUMBER: 112G00389 DATE: ~)5-p &

DRILLING COMPANY: ProSonic GEOLOGIST: Gary J. Davis
DRILLING RIG: Sonic DRILLER: ' Mae B Mclson
r MATERIAL DESCRIPTION PIDIFID Reading (ppm)]
Sample] Depth | Blows/ | Sample | Lithology u
No. | (Ft) B“or |Recovery] Change s
and | or RQD ! (Depth/Ft.) 2:;:;2 c " N |4
T‘fnp;nm :l? w ?.:::’l: Sw::nm or Calor Material Classification s Remarks 3 -“;.’ 2 ;
Interval Rock § 5 5 g E
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*'Whan rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: Background (ppm):

-

y
Converted to Well: Yes No [ Well I.D. #:

99



@Teﬁa Tech NUS, Inc. BOH'NG LOG Page _L of'_:"‘__

PROJECT NAME:  Saufley Site 4 BORING No.: SLFS4- SB-3
PROJECT NUMBER: 112G00389 DATE: 2-)8 -0
DRILLING COMPANY: ProSonic GEOLOGIST: Gary J. Eavis
DRILLING RIG: Sonic DRILLER: ' M Melean
I MATERIAL DESCRIPTION PIDIFID Reading (ppm|
Sample] Depth | Blows/ | Sample | Lithology u
No. (FL) 6"or |Recovery] Change [
and | or RQD f (Depth/Ft) zoﬂﬂemﬂvl p p? N 4 i
T(:;' R“:n & SL:‘:: Scr::ngd or Color Material Classification s Remarks E‘ -.g 2 ;
interval Rock ¥ p-4 E g S
Hardness w|@|a
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A rmﬂ?ﬂi?tll:i;::::; :c:f:r:tkiirl:zils @ borehole. Increase reading frequency if elevaled reponse m&s_w'/ Ddllﬁgql .Ehraa ZG‘g
Remarks: Background (ppm):

Z

o
Converted to Well: Yes No 1{ Well 1.D. #:




SU- G

E Tetra Tech NUS, Inc. BORING LOG Page “'?of _2

PROJECT NAME: Saufley Site 4 BORING No.: JLB?} -SB-3
PROJECT NUMBER: 112G00389 DATE: /% —OL
DRILLING COMPANY: ProSonic GEOLOGIST: Gary J. Davis
DRILLING RIG: Sonic DRILLER: '
l MATERIAL DESCRIPTION PID/FID Reading (pprmi|
Sample| Depth | Blows/ | Sample | Lithology u
No. | (FL) 6"or |Recovery|] Change 5
and | or | RGD ! {Depwa.)igoﬂﬂemllvf' e o B % E
fies e e m: Ronawt or | Color Materlal Classiflcation S Ramarios HE] % 5
Interval Rock - a E|lSIE
Hardness | @ g
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* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intarvals @ borehole. Increasa reading fraquency if elevated reponse read, Drilling Area__
Remarks: Background (ppm):

i

y /7
Converted to Well: Yes No |4 Well LD. #:




EI Tetra Tech NUS, Inc.

BORING LOG

Page L ofz_

PROJECT NAME: Saufley Site 4 BORING No.: $4 - 554-
PROJECT NUMBER: 112G00389 DATE: -[6-0f
DRILLING COMPANY: ProSonic GEOLOGIST: Ga . Davis
DRILLING RIG: Sonic DRILLER: ay, L_gu‘
I MATERIAL DESCRIPTION PID/FID Reading {ppm)j
Sample] Depth | Blows/ | Sample | Lithology ]
No. | (Ft) | &or 1nemmy Change s
and or ROD ! (Depth/Ft) xﬂtmlw p w N ,2 &
T:pt;um T&T vy SL::::: Sl:r:;ned or g Color Material Classification g Remarks E’ 8 % :
o [ * dHHE
a Agpholl Gof.
b 3r =g
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n rocl(curing. enler rock brokeness.

de monitor reading in & foot intervals @ borahole. Increase reading frequency if elevated reponse read.

Remarks:

7

27
Dnﬁntj rea ﬂ
Background (ppm):[2+ U]

/

Converted to Well: Yes

No at Well 1.D. #:




EI Tetra Tech NUS, Inc.
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4' Page <=of Z.

BORING LOG
PROJECT NAME:  Saufley Site 4 BORING No.. (LFS4-$B 4%
PROJECT NUMBER: 112G00389 DATE: —]5 0B
DRILLING COMPANY: ProSonic GEOLOGIST: Gary J. Davi
DRILLING RIG: Sonic DRILLER: ' _P)anl Mcb»\ v

!’ MATERIAL DESCRIPTION PIDIFID Reading (ppm)
Sample] Depth | Biows/ | Sample | Lithology u
Y ] e o R s sl
Tg::nw Tu“ ™ Is.::':l: Scr:;'ler.l cm“::rmm|r Color Material Classification : Remarks E‘ -E_ % ;
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* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. DriIIing Area

Remarks:

Background (ppm):[lﬁl

Converted to Well: Yes

Z
No i/ Well 1.D. #:




|E Tetra Tech NUS, Inc. BORING LOG Page L of _-7—_
PROJECT NAME:  Saufley Site 4 BORING No.: DLF54 -5B 5
PROJEGT NUMBER: T12G00389" DATE: ﬁd};ﬁ;- 70

DRILLING COMPANY: ProSonic GEOLOGIST: Gary J. Davis 3
DRILLING RIG: Sonic DRILLER: = Mar ¥ Melean
r MATERIAL DESCRIPTION PID/FID Reading (ppm)]
Sample] Depth | Blows / | Sample | Lithalogy u
No. (FL) 6" or |Recovery| Change s
and | or RQD ! |(DepthiFt) 20"5::;!:1: & " N f! ﬁ
or ons| | - M [y
“Frlp;nu Rli':l:' ¥ ﬁm Screened or Color Material Classification [ Remarks g g .% 5
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*(W§hjn rock coring, enter rock brokeness. . { ‘ ,o
monitor reading in 6 foot intervals @ borshole. Increass reading frequency if yated reponse read. Dril ing ea
Remarks: Background (ppm):@

.
T4
Converted to Well: Yes No M Well .D. #:




@Tetra Tech NUS, Inc. BORING LOG Page gof_g
PROJECT NAME:  Saufley Site 4 BORINGNo: DLFS4-$B5
PROJECT NUMBER: TTGU0SRT ——— DATE: ‘_]—7WBL' =

DRILLING COMPANY: ProSonic GEOLOGIST:, Gary J. Davis g
DRILLING RIG: Sonic DRILLER: Mankt. Fllear
I MATERIAL DESCRIPTION PID/FID Reading (ppm)]
Sample} Depth | Blows/ | Sample | Lithology u
No. | tft) | 6"or |Recovery| Change s
and | or ROD ' (Depth/Ft.) g:i:uﬂamlw o & N % ﬁ
T:;Dw ::" e s:::: sﬂ.::,..q or Color Material Classification S Remarks E -i -g i
Interval Rock * @ 5 s|E
Hardness @|o
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* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequancy if elevated reponse read. Drilling Area

Remarks: Background (ppm):[ 7. 9|

yd
Converted to Well: Yes No M Well I.D. #:
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PROJECT NAME:  Saufley Site 4 BORING No.: OLF54-$B &
PROJECT NUMBER: 'ﬁ‘zc‘%fﬁgo DATE: [ 2 -|5-Db
DRILLING COMPANY: ProSonic GEOLOGIST:, Gary J. Davis
DRILLING RIG: Sonic DRILLER: Marll Meleam
I MATERIAL DESCRIPTION PIDVFID Reading (pom)]
Sample] Depth| Blows/ | Semple | Litholagy u
::n (:::) :nol; mm.:w (m) Soll Density/ g - N ie E
oy e R o HRCIN oy PO et - B |1 1R
interval Rock . w 5 e |E
Hardness &A Q w|® |0
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\3& r i
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125 oo P
'y ck coring, enter rock brokeness.
. ul:lr: monito:!:‘eadlng:ﬂ 6 foot intervals @ borehole, Increase reading frequency if elevated reponse read. w? Dn%'g Area ?. l
Remarks: m [ 178 ‘& % g 0E . Flnwaall, onnesr B2  Background (ppm):
1 = Sch o 22 ) AATIA i vl v St
il
Converted to Well: Yes No _y/ Well I.D, #:
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PROJECT NAME:  Saufley Site 4 BORING No.: OLF$4 - SB-(.
PROJECT NUMBER: T12G00389 DATE: TZ T5-06 -
DRILLING COMPANY: ProSonic GEOLOGIST:I Gary J. Davis
DRILLING RIG: Sonic DRILLER:; Mat & Joaclear~
I MATERIAL DESCRIPTION PID/FID Reading (ppm)
sample| Depth | Blows/ | Sampie | Lithotogy u
No. | (FL) | &"or |Recovery] Change s
and | or | RQD I |(DepinF) ::z‘m c = N L&
s el e 2-:“‘:: scrsened|  or | Color Material Classification s Remarios HEIFE
interval Rock = g E 5 %
Hardness 0 =]

I

e

/

* When rock coring, enter rock brokeness.

** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: L Background (ppm):
= 7 . F
/
Converted to Well: Yes No M Well I.D. #:

6.3
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Tetra Tech NUS, Inc. BORING LOG
PROJECT NAME:  Saufley Site 4 BORING No: OLF%4 - $B-7
PROJECT NUMBER: 112G00389 DATE: -~ [5-00
DRILLING COMPANY: ProSonic GEOLOGIST: Gaty J. Davis =
DRILLING RIG: Sonic DRILLER: _ Mgy £ P lear
I MATERIAL DESCRIPTION PIDIFID Reading (ppm)
Sample] Depth | Blows/ | Sample | Lithology u
No. | (Ft) | 6"or |Recovery| Change P
and | or RQD ! (DepivFL) f:'llxm v s N £ E
T?L;nu ::." i Length s:r::ned or Color Material Classification S Remarks E % .E Fi
Interval Rock * @ 5 K=
Hardness m o
Fa g
e 2RI
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o 4 I 4 3|9\
o Lo L=~
AL /A 12! \\
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] ! ( el =/ /
Y17 =20 7 =/
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" When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency If elevated reponse read. Dn'Hing Area
Remarks: Background (ppm):[D. 0]
pa
- 7
Converted to Well: Yes No ¥ Well I.D. #:
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E Tetra Tech NUS, Inc. BOHING LOG Page_j_of_{_

PROJECT NAME:  Saufley Site 4 BORING No: OLF54 -<$ B E’
PROJECT NUMBER: T10GOD389 DATE: [Z<[&=D

DRILLING COMPANY: ProSonic GEOLOGIST: Gary J. Davis~__

DRILLING RIG: Sonic DRILLER: '~ Mar K Mclean
! MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample] Depth | Blows f | Sample | Lithology u

No. | (FL) &"or |Recovery|] Change s

.,md or ROD 4 ! ’ (D'p;m.} m:ensny; c " o P E % E
‘:;nw I::;n ™ L::?m sgn:m or Color Materlal Classification s amar E’ —g_ E i

Interval Rack - a § § E

i (operdelu]
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* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: ’ Background (ppm):[ 70 |

/
4
Converted to Well: Yes No | Well I.D. #:
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Tetra Tech NUS, Inc. BORING LOG Page _l A;f7[/
PROJECT NAME: Sauﬂe% Site 4 BORING No.. OLFS4--DP - l}ﬁ
PROJECT NUMBER: 00389 DATE: g. -&6~-0 é i
DRILLING COMPANY: M&W Drilling GEOLOGIST: Gary J. Davis
DRILLING RIG: DPT oDT  DRILLER: Dans %g

| 7 MATERIAL DESCRIPTION PIDIFID Reading (ppm
Sample] Depth | Blows/ | Sample | Lithology u
::l [:tr.) :in;- mc:;ury &m; Soll Density/ S \'§ ]

gt ol Wl e S I g PP 5. Material Classification g Remarks E % % % [./

Interval Rack * w|Elg §
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20 0 —frost s20  DPO|C
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* When rock coring, enter rock brokeness.

** Include monitor reading In 6 loot intervals @ borehole. Increase reading Irequency If elevated reponse read. Drilling Area
Remarks: Background (ppm):
Converted to Well: Yes No ! Well I.D. #:
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Tetra Tech NUS, Inc. BOH'NG LOG
PROJECT NAME: Saufley Site 4 BORINGNo: OLF$4-DP 2
PROJECT NUMBER: 1'1'5@0%:3_89 DATE: -
DRILLING COMPANY: M&W Driliin GEOLOGIST: Gary 4. Davis
DRILLING RIG: DPT 0PT  DRILLER: M
r I MATERIAL DESCRIPTION PIDIFID Reading (pp)|
Sample] Depth B!\:wsf Sample | Lithology u
oo I e ket e L g 1
T‘L'L’n"' ::ﬂ s SI:'::: sl:tu:.::la ! n::-. J s Color Material Classiication ? ;‘?:marksz E‘ -§ g §
(onort it M ;
2 : . g*:‘h{b
/, 7| O i v, %: faod hentod” 1©
P “M?«c P . Ml g dolal
A1z 15Y/e]
= K Bume——H 2
] W s ‘ Sanne &2 abaxt Olgolo
g 4 ]
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| L1 B s puwn.  Eh Dlold
\“ﬂ( i ie&;» 74 2
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r 4] Do
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e [ y plol
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% Tl A2 525
:'\:lh;:dr:ct:;?l:gr;:;i;:c:z;ﬁ::ls @ borehola. Increase reading Irequency i elevaled reponse read. Drilling Area
Remarks: Background (ppm):

/!
Converted to Well: Yes No K Well 1.D. #:
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PROJECT NAME:  Saufley Site 4 BORING No: OLF$4 - D r3
PROJECT NUMBER: 112G00389 DATE: J-6-06
DRILLING COMPANY: M&W Driling GEOLOGIST: Gary J. Davis
DRILLING RIG: DPT Zeoprebe 173°DT  DRILLER: Dorma Aces
L. T ! MATERIAL DESCRIPTION v PIDIFID Reading (ppm)]
mple] Depth | Blows/ | Sample | Lithology u
Mo. | (Ft) | E"or |Recovery] Change s
and | or | RaD 1 |(DepuvrL) ﬂﬂﬂ:ﬂ b ~ N 5 i
bty Tl IO oo Wk JRH| raremigi PR Material Classification s Remarks 2|35 £ €
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* When rock coring, enter rock brokeness.

** Include monitor reading in & fool Intervgls @ borehole. Ingrease reading frequency if plevated re raad, Drilling Area
Remaris: |5 hobs et~ Sowalbong@ 15" pffsel 4 Mgl sackgroma o) (73 ]
T

Z s
Converted to Well: Yes No k Well I.D. #:




E Tetra Tech NUS, Inc. BOR'NG LOG Page _L of _L

PROJECT NAME:  Saufley Site 4 BORING No.: 2LFS4 - DP4A-
T19G00389

PROJECT NUMBER: DATE: % -ré -6
DRILLING COMPANY: M&W Drilling GEOLOGIST: Gary J. Davis
DRILLING RIG: DPT Mpf' DRILLER: M
% MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample] Depth | Blows/ | Sample | Lithology u
No. | (FL) 6" or |Recovery| Change s
and | or RQD l (Depth/FL) Sc-:‘lml:‘lz p p N i‘ E
T:p;ow :‘: i f_::‘::: s;.-::r..a or Color Material Classification [ Remarks g’ -E_ 2 s
Interval Rock . = E § g
Hardness 0
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* Whaen rack coring, enler rock brokeness.
** Include monltor reading in B fool intervals @ barehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: Background (ppm):[ €F |
/

4
Converted to Well: Yes No v Well 1.D. #:
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PROJECT NAME:  Saufley Site 4 BORING No.: OL -DP5
PROJECT NUMBER: 112G00389 DATE: ~
DRILLING COMPANY: M&W Dirillin GEOLOGIST: Gary J. Davis
DRILLING RIG: DPT Eﬁﬂ J730DT DRILLER:
I " MATERIAL DESCRIPTION PIDIFID Reading (pprm)|
Sample] Depth | Blows / | Sample | Lithology u
Ne. | (FL) | &"or |Recovery| Change s
and | or RQD s.f , (Depth/FL) ?iml:emﬂrl c i ea & H -=§ E
T;D n':; 2 un;a Screened or Color Material Classification s Y 3 a2 5|s
interval | Rack . a|E|5|8
Hardness m|loO|o
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* When rock coring, enter rock brokeness.
** Include monilor reading in 6 foot intervals @ borshole. Increase reading lrequency il elavated reponse read. Drilling Area
Remarks: Background (ppm):[ D |

Z
Converted to Well: Yes No IZ Well 1.D. #:

—_—
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E Tetra Tech NUS, Inc.

Page _) of L

BORING LOG
PROJECT NAME:  Saufley Site 4 BORING No.: OLF$4- D P-6
PROJECT NUMBER: 112G00389 DATE: - 7-0 b
DRILLING COMPANY: M&W Drilling GEOLOGIST: Gary J. Davis
DRILLING RIG: DPT A DT DRILLER:  Dame Asce
l ¥ MATERIAL DESCRIPTION ¥ PIDIFID Reading (ppmi)
Samplel Depth| Blows/ | Sample | Lithaology u
No. | (FL) 6" or |Recovery| Change s
and [ or | RQD I |(DepiiFt) :oll l:e!ruﬂw“ c o |85 :g
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* When rock coring, enter rock brokeness.
w Inci:de monilor re::'I:g rt:cs foot Imer:ils @ borehole. Increase reading frequency if elevated reponse read. Drilling Area

Remarks:

Background (ppm):

O
4
Converted to Well: Yes No K Well |.D. #:
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PROJECT NAME: Saufle% Site 4 BORING No.: OLFS54 -DP 7
PROJECT NUMBER: )3 DATE: 7 -7 —b&
DRILLING COMPANY: M&W Drillin GEOLOGIST: Gary J. Davis
DRILLING RIG: DPT o PJ] DRILER: _ Dane
I MATERIAL DESCRIPTION PIDIFID Rezding (ppm)]
Sample] Depth | Blows/ | Sample | Lithology U
wi | o | Rao || apupy| oW Densiv s A
n;: :r :I:;n (%) sl.:'::t: sgr::mu Gnr!!::lﬂw ol Maberial Clasatficntlon g Remarks % % % E
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* When rack coring, enfer rack brokenaess.
** Include monltor reading in 6 fool intervals @ borehola. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: 3 Background (ppm):[ & _|
e

P
Converted to Well; Yes No ! / Well I.D. #:
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n Tetra Tech NUS, Inc. BORING LOG Page _[_ of _L

PROJECT NAME:  Saufley Site 4 BORING No.: - DP
PROJECT NUMBER: 112G00389 DATE: =7 -
DRILLING COMPANY: M&W Drillin GEOLOGIST: Gary J. Davis
DRILLING RIG: DPT &_of‘?ﬁ 1730 D7 DRILLER: %g %é
| ' MATERIAL DESCRIPTION PIDIFID Reading (apm)
Sample| Depth|| Blows/ | Sample | Lithology u
No. | (F1) &"ar |R y| Change s
and | or RQD Fy (Depth/FL) ::::;":‘:: c ° o o i
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* When rock coring, enter rock brokeness.
** include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elavated reponsa read. Drilling Area
Remarks: Background (ppm):

P
£z

Converted to Well: Yes No l ,L' Well L.D. #:




E Tetra Tech NUS, Inc. BORING LOG Page _J_ of _}_

PROJECT NAME:  Saufley Site 4 BORING No.: OLF$4-DP. 2
PROJECT NUMBER: T112G003809 DATE: y -7 -
1\7.‘» DRILLING COMPANY: M&W Driling o GEOLOGIST: Gary J.Davis

DRILLING RIG: DPT_(eppule 77 %0P7  DRILLER: Dama Bﬁﬁ
T MATERIAL DESCRIPTION |

|Samplsl Depth | Blows/ | Sample | Lithelogy u
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* When rock coring, anter rock brokeness.
* Include monitor reading In 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area

Remarks: y; Background (ppm):[ Q|
y

7
Converted to Well: Yes No E Well I.D. #:

—_—




@Tetra Tech NUS, inc. BORING LOG Page __‘L of __'__
PROJECT NAME:  Saufley Site 4 BORING No.: LS4 -DP 10

PROJECT NUMBER: 112G00389 DATE: - 7-0b

DRILLING COMPANY: M8W Drilling GEOLOGIST: Gary J. Davis

d .
DRILLING RIG: DPT &M 773 DT  DRILLER: Dana da_,gg
" MATERIAL DESCRIPTION

PID/FID Reading (ppm)

Blows/ | Sampie | Lithotogy .
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* When rock coring, enter rock brokeness. Brilling A
monitor reading In & foal interva e. Increase rea uency f elevated reponse read riing Area
Fl;u:rks W PSR A g } R ,WM 4 Background (ppm):

Converted to Well: Yes No I Well I.D. #:
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PROJECT NAME:  Saufley Site 4 BORING No: OLFS4-DP N
PROJECT NUMBER: 11200389 DATE: -7 -
DRILLING COMPANY: M&W Drilling GEOLOGIST: Gary J. Davis
DRILLING RIG: DPT @Qﬂmlu 773 PT  DRILLER: m
L ¥ MATERIAL DESCRIPTION PID/FID Reading (pprml|
ample| Depth | Blows! | Sample | Lithology u
No. | (FL) 6"or |Ri y| Change s
oa | or | AaD | 1 |(@epitriy) Soil Danatyy & oD 5 | &
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* When rock caring, enter rock brokeness.
** Include monitor reading in & fool Intervals @ barehole. Increase reading !reqmncy il elevaled raponse read Drilling Area

Remarks: Loc. Mpp 4 2! fpen Mdm "h-» Hron- :D?I-Df? Background (ppm):

Converted to Well: Yes No M Well I.D. #:
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PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY: M&W Drillin

Tetra Tech NUS, Inc.

BORING LOG

BORING No.:

Sauflel)tr Site 4

DATE;

Page._l_ofl_
F$4 - DP I

- 7/=-06&

GEOLOGIST: Gary J. Davis

DRILLING RIG: DPT 773 DT DRILLER: ano.
! " MATERIAL DESCRIPTION PIDIFID Reading (ppm)|
Sample; Depth| Blows /| Sample | Lithology u
Ne. | (FL.) 6" or |[Recovery|] Change s
anﬂm or RQD lf (nnp;uﬂ.) g::'ﬂl::l;llx c N g :2 i
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* When rock coring, enter rock brokenass.
** Include monilor reading in 6 foot intervals @ borehole. Increass reading frequency if elevated reponse read. Drilling Area
Remarks: é/ Background (ppm):
Converted to Well; Yes No “ Well I.D, #:
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PROJECT NAME:  Saufley Site 4 BORING No.: QLFs4- PP 13
PROJECT NUMBER: 112G00389 DATE:

DRILLING COMPANY: M&W Drillin - GEOLOGIST: Ga Fifil éavis‘ =
DRILLING RIG: DPT Qgiﬁ& 7 30D/  DRILLER: Dana Acee
MATERIAL DESCRIPTION ~ ¥ PIIFID Reading (rpm)

[smpu- Depth | Biows/ | Sample | Lithology u
s {2’ :q.‘i' ““3"" ;n?::'r:?r-‘-.; Soll Denalty/ : o854
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* When rock coring, enter rock brokeness,

** Include manitor reading In 6 foot inlervals @ barehole. Increase reading frequency |f elevated repnr:r'read Drilling Area
Remarks: € ¥« t out Tine gendine - pef e/ﬁ""‘ Background (ppm):
Converted to Well:  Yes No 7% Well I.D. #:




E]Tetra Tech NUS, Inc. BOH_!NG LOG Pagel_of/_
PROJECT NAME: S?é‘"e% Site 4 BORING No: OLFS4 - DP / 4
0

PROJECT NUMBER: DATE:

DRILLING COMPANY: M&W Drillin GECLOGIST: G JE Baiwi:s_L_
DRILLING RIG: DPT MO PT oRiLLER: h: ﬁ%:
" MATERIAL DESCRIPTION

| PIDIFID Reading (ppm)]

Sampie] Depth | Blows/ | Sample | Lithology

No. | (F) | 6"or |Recovery] Change
and | or RaD /| (Depin/FL)| Soll Density/

s O®mC

N &

aly|N

of Run (%) | Sample or Conslatency Remarks HR AL
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* When rock coring, enter rock brokeness.
** Include monitor reading in & fool intervals @ borehole. Increase reading frequency if elevated reponsa read. Driiling Area
Remarks: Background (ppm):[ (D _|

/_!
Converted to Well; Yes No _! Well I.D. #:
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PROJECT NAME: Saufley Site 4 BORING No.: !l'rs. g = 22?' ’§
PROJECT NUMBER: 112G00389 DATE: -0

DRILLING COMPANY: M&W Drimng GEOLOGIST: (Gary J. Davis

DRILLING RIG: DPT 20 PT DRILLER: __'&M_Aéﬂ-‘
MATERIAL DESCRIPTION PIDIFID Reading (ppm)

ISIran Depth | Biows/ | Sample | Lithology

u
Mo. | (FL) | 6"or |Recovary] Change s
and | or ROD { | (Deptr,)| Soil Density/ & A N L E
Type Run %) Sample or Canslstency il R
ROD | Mo. Length | scroenea| or | Golor Materlal Classification s Hesmurios HEEE
Interval Rock . -1 E § =
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* When rock coring, enler rock brokeness.
** Include monitor reading In 6 foot intervals @ borehole. | reading fraquency If elevated reponse read. Drilling Area
Remarks: Background (ppm):
Fd

7
Converted to Well: Yes No I{ Well I.D. #:
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PROJECT NAME:  Saufley Site 4 BORING No.: QkF$4-DPwW-|
PROJECT NUMBER: T12G00389 DATE: 0

. Lavis

DRILLING COMPANY: M&W Drillin GEOLOGIST: Ga

DRILLING RIG: DPT (% ‘ﬂW DRILLER: Dara %g
MATERIAL DESCRIPTION PID/FID Reading (ppm]]

ISlmpI Depth ] Blows/ | Sample | Lithology
No. (FL) 6" or |Recovery| Change
and or RQD I {Dapth/FL,)| Soll Dansity/

O WC

frvoeod Run | %) | Sampis ar | Consistency| Remarks
RAD | MNe. Length | Screened or Calor Material Classification
Interval Rock

Sample
Sampler BZ
Borehole
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When rock caring, enter rack brokenass.,
** Include monitor reading in & fool Intervals @ borehole. Increasa reading fraguency if elavatad reponsa read. Drilling Area

Remarks: Background (ppm):[ %) |

el
Converted to Well: Yes No ]( Well 1.D. #:
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Tetra Tech NUS, Inc. BORING LOG
PROJECT NAME; Sauﬂe% Site 4 BORING No.: OKLFS % - EP M‘ 1
PROJECT NUMBER: 112 389 DATE:
DRILLING COMPANY: M&W Drilling_ GEOLOGIST: Gary J Davis
DRILLING RIG: DPT @?,&5 7730 D7 DRILLER:
I MATERIAL DESCRIPTION PIDIFID Reading {ppm)]
Sample] Depth| Blows/ | Sample | Lithology U
No. {Fr) 6" or |Recaovery| Change 8
Tmu or | Rab ! (om“m,) zm;n::t:: ¢ . o 4 g 3 E
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“When rock coring, enter rock brokeness. L
** Include monltor reading In 6 foof interyals @ barehole. Increase reading frequency N elevated reponse read. no Drilling Area
Remarks: ;ry m&_ak % ackground (ppm):
7 7z
Converted to Well: Yes No K Well 1.D. #| z el
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PROJECT NAME:  Saufley Site 4 BORING No.: AL E S4-ppu =
1 003

PROJECT NUMBER: DATE: -F9-06

DRILLING COMPANY: M&W Drillin: GEOLOGIST: Ga :l Davis

DRILLING RIG: DPT @é 7730 D7 DRILLER: na Aﬁg

r MATERIAL DESCRIPTION PIDIFID Reading (ppm)]
Sample|

Depth| Blows/ | Sample | Lithology u
(Ft) | €or |R y| Change s
or | RGD I | (Depityrey| Sail Density/ N i
Run | (% |Sample| or |Consistency e Remarks AL
No. Length | Screened or Color Material Classiication s AEA AN
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* When rock coring, enter rock brokeness.
** Include monitor reading in & foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: Background (ppm):

P
Converted to Well: Yes No |£ Well I.D. #:
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PROJECT NAME:  Saufley Site 4 BORING No.. DEFs4-DPwW 2

PROJECT NUMBER: 112G00389 DATE:

DRILLING COMPANY: M&W Drilling GEOLOGIST: avis

DRILLING RIG: DPT 07 DRILLER: "@wus. Ajéa.
MATERIAL DESCRIPTION PID/FID Reading (ppm),

ls:mpll Depth{ Biows/ | Sampte | Lithology

U
No. | (FL) 6"or |Recovery] Change s
and | or RQD / (DeptivFe)| Soll mﬁ c % ] 3 g
Typeod Run (%) | sample or Consistency| i e
RQD | Na. Lengih | Screened or Color| Material Classification S Remarks E 3 % 5
Interval Rock . a E|S|E
Hardness alo|a
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** Inglude monitor reading In & foot Intervals @ borehole. Increase reading Irequency If elevated raponse read. Drilling Area

Remarks: Background (ppm):
=

P
Converted to Well: Yes No k Well 1.D. #:
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PROJECT NAME: Saufley Site 4 BORING No.: QLFs4 — DP W i)
PROJECT NUMBER: 11 12‘G‘0%‘33'_9 — DATE: 04

ary J. Davis

DRILLING COMPANY: M&W Drillin GEOLOGIST:
DRILLING RIG: DPT DT DRILLER: o },i,:e
L ¥ MATERIAL DESCRIPTION PIDIFID Reading (ppen)]
ample| Depth | Blows/ | Sample | Lithology u
No. (Ft.) 6" or |Recovery| Change s
and | or RQD ! (Depth/Ft.) z::z:::?:: ¢ & E 5 i
o] el T e si]” o . Giox Naterial Classification s Remarks BlEl25
Interval Rock p ] 5 § 2
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--t?&:::ﬁ;ﬁ::ﬁ; ’I:*‘: m::::a-ls @ borehole. Increase reading frequency if elevated reponsa read. Drilling Area
Remarks: > Background (ppm):[) |

S
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Converted to Well: Yes Na k Well 1.D. #:



E Tetra Tech NUS, Inc. BORING LOG Page 2 of g

PROJECT NAME:  Saufley Site 4 BORING No.: ~DPW 3
PROJECT NUMBER: 112G00389 DATE: 0%
DRILLING COMPANY: M&W Driling . GEOLOGIST: Gary J. Davis

DRILLING RIG: DPT w 773%0P] DRILLER: o na %‘g _
MATERIAL DESCRIPTION - PIDIFID Reading (por)

ISampll Depth| Blows/ | Sample | Lithology

u

No. | (Fi.) | 6"or |Recovery] Change 5
and | or | Rap ! | (pepttvry| Soll Density! & RN
[Type ol Run (%) | Sampis or Consistency = | » o
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* Whegl rock coring, anter rock brokeness,
- manilogsaading in 6 foo} inteyvals.Q borehole,yincrease reading frequengy If eleyated rﬂ,‘ezr!ad” g Drilling Area
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Converted to Well: Y
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ETetraTech NUS, Inc. BORING LOG F'age_lofz

PROJECT NAME:  Saufley Site 4 BORING No.: OL Fﬁ*f DP w4
PROJECT NUMBER: 112G00389 DATE:
DRILLING COMPANY: M&W Dirilling = GEOLOGIST: aws
DRILLING RIG: DPT__(rpbl¥ 717 30DT DRILLER: ?&, Agﬂ
Lw [MATERIAL DESCRIPTION FIDIFID Reading (pprm)]
le] Deptn | Blows/ | Sample | Lithology u
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*When rock caring, enler rock brokeness. '
** Include monitor reading In & foot intervals @ borehole, Increasa reading frequancy if elevated reponse read, Drilling Area
Remarks: 7 Background (ppm):

e
£ iz
Converted to Well: Yes No k Well I.D. #:




El Tetra Tech NUS, Inc. Bo HING LOG Page go‘f 2_
PROJECT NAME:  Saufley Site 4 BORING No.: (LE54 - DPW4

PROJECT NUMBER: 112G00§3_9 DATE: -0 &
DRILLING COMPANY: M&W Drilling GEOCLOGIST: (GarylJ. Davis _
DRILLING RIG: QDT_W%W DRILLER: " Dorni ﬁﬁﬁ
! J MATERIAL DESCRIPTION PIDIFID Reading {ppm)]
Sample] Depth | Blows/ | Sample | Lithology u
No. | (FL} 6"or |Recovery] Change s
| and | or RQD / (DepthvFL) SC:IMDI::::: c u ] ;! E
“:ctnm :L:: e f:r:;: Scr:;ud ar Color! Material Classification 5 Remarks E .8: 2 =
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* Whan rock coring, enter rock brokenass.
** Include monitor reading in 6 foot infervals @ borehole. Increase reading frequency If alevated reponse read. Drilling Area
Remarks: Background (ppm):

/
F
Converted to Well: Yes No [ Well 1.D. #:




n Tetra Tech NUS, Inc. BORING LOG

Page _L of _2_

PROJECT NAME:  Saufley Site 4 BORING No.: ol.%% =DPn 5
PROJECT NUMBER: T12G00388 DATE: -9 -0&

ISnmple Depth || Blows/ | Sample | Lithology

DRILLING COMPANY: M&W Drillin GEOLOGIST: GaryJ. Davis
DRILLING RIG: DPT ém 7730 D7 DRILLER: ra Agg
MATERIAL DESCRIPTION PID/FID Reading (ppm)

U
:l:d‘ (:t;, :1:; Hu?very {I;';:p’;l.’ Soll Denslhty/ s E ] id
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= Includa monitor reading in 6 loot Intervals @ borehole. Increase reading Irequancy if elevaled reponse read. Drilling Area
Remarks: Background (ppm):[ 2> _]

i
Converted to Well: Yes No M Well I.D. #:




E Tetra Tech NUS, Inc. BORING LOG Page 2 o2

PROJECT NAME:  Saufley Site 4 BORING No.: of E$4 — DPNb
PROJECT NUMBER: 112G00389 DATE:
DRILLING COMPANY: M&W Driling GEOLOGIST: aws
DRILLING RIG: DPT %ﬂ“‘*‘ 7730 PT_ DRILLER: m-n- )5,4
[ ] = MATERIAL DESCRIPTION PIOIFD Reading )]
Sample! Depth nlt:wsf Sample | Lithology U
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* Wheh rock coring, enter rock brokeness.

** [ngfide monitor reading in € lool jntervals @ borehole. Increase reading Irequency Il elevated reponse read, Drilling Area
. k_rmuy_ur_zu o wlove 5C Baokground om0 ]
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Converted to Well: Yes K Well I.D. #:
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E Tetra Tech NUS, Inc. BORING LOG Page _L o= <

PROJECT NAME:  Saufley Site 4 BORING No.: OLF54 PPW A
PROJECT NUMBER: 112G00389 DATE:
DRILLING COMPANY: M&W Driling GEOLOGIST: #ﬂms
DRILLING RIG: DPT &gg ‘7;20 DRILLER: Ak Aig
I MATERIAL DESCRIPTION PIDIFID Reading (ppm)
93;:101?!! n(;{;h B:‘:f ;:?::::y Clllrlqe :
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= When rock coring, enter rock brokeness.
** Include moniter reading in & fool intervals @ borehole. Increase reading frequancy Il elevated reponse read. Drilling Area

Remarks: Background (ppm):
7

7
Converted to Well: Yes No E Well I.D, #:
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PROJECT NAME:  Saufley Site 4 BoRING No.: _(LF54~DPW &
PROJECT NUMBER: 112G00389 DATE:
DRILLING COMPANY: GEOLOGIST: 'G%j‘.l"%"‘G avis

™M&W Drilling .
DRILLING RIG: DPT Z,‘?QEW 7730 D7 DRILLER: Tosra %g
PID/FID Reading (ppm)

r MATERIAL DESCRIPTION

Sample| Depth | Blows/ | Sample | Lithology u
No. | (FL) | &"or |Racovery] Change s
and | or RQD 1 {DeptivFt.)| Soll Density/ N 4 i
Typaod Run | (%) | Sample| or |Consistency c Remarks A EIL
ROD | No. Lengih | Screened or Color Materlal Classification s E‘ 3 2 5
Interval Rock * w|E E =
Hardness o|@|a
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* When rock coring, enter rock brokeness.
“* Include monitor reading in 6 fool intervals @ borehole. Increase reading frequency If slevated reponse read. Dn'lling Area
Remarks: Background (ppm):[_ (D _|

/
Converted to Well: Yes No |4 Well 1.D. #:
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PROJECT NAME:  Saufley Site 4 BORING No.: %Eﬁ - DE W 3
PROJECT NUMBER: 'ﬁfG‘O%‘ﬁﬁ' — DATE: )

DRILLING COMPANY: M&W Driling GEOLOGIST: Gaty J. Davis

DRILLING RIG: DPT M 7736 D7 DRILLER: _Dame
MATERIAL DESCRIPTION PIDIFID Reading (rpm)]

Islmple Depth | Biows/ | Sampie | Lithology
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No. | (Ft) | €"or |Recovery| Change s
and | or | RGD I | (DepthFt) !éoer;n-ltw s s 8% la
Type ol Run (%) Sample or ansistency Remarks P -
Rap | No. Length | Screenad or | Color Materlal Classification s E 2 .5 5
Interval Rock . 0 E s |5
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* When rock coring, enfer rock brokeness.
** Includa monltor reading in 6 foot intervals @ borehole. Increasa reading frequency if elevated reponse read. Drilling Area

Remarks: Background (ppm):
Z

7
Converted to Well: Yes No ‘ﬁ Well I.D. #:




@ Tetra Tech NUS, Inc.

PROJECT NAME:
PROJECT NUMBER:

DRILLING COMPANY: M&W Drilling

BORING LOG
Saufley Site 4
112G00389 DATE:
GEOLOGIST:

Page _gof 2 :

BORING No.: QLF’f‘}:'DZ\J‘K

. avis

ry
DRILLING RIG: DPT ¢ DT DRILLER: _"Dan& A?‘e
| ¥ MATERIAL DESCRIPTION PIDIFID Reading (ppm)]
Sample{ Depth | Blows/ | Sample | Lithology u
No. | (Fr) 6" or |Recovery] Change s
and | or RQD 1 |{oepivFr) :‘:’mn:tn:::,: G 2 N :"g E
'r:p;pm ?:: 3 s'::ms: o or  |Color Material Classification s Remarks HELE 5
Interval Rock H Sle|lE)|=s
Hardress o | o E
-
| Ghrme an abre M ‘un
- s, kB s mel
< oot 1Lt Aite
%/t y
| /ép__ Trdee clos,
|
/
A I? ;,f m‘,fn&,
/// (7 k b, sk (ochet
joge Y1250 Bl ARt oo D
i T
/
| ] E/ .
(4 W”umzﬁé“
W [ | 7%
0 2
1055 -
Z
| el B
ao
prad P
\l
v 0
* When rock coring, enler rock brokeness.
** Include monitor reading in € fool Intervals @ borehole. Increase reading frequency li;(vated reponse read. Dril!ing Area
Remarks: Background (ppm):[ 75 |
/
Fi

Converted to Well:

Yes

No 5‘ Well 1.D. #:




E Tetra Tech NUS, Inc. BORING LOG Page_l of 2

PROJECT NAME:  Saufley Site 4 BORING No.: OLF54 ~DP W9
PROJECT NUMBER: 112G00389 DATE: Y-10 =006
DRILLING COMPANY: M&W Drillin GEOLOGIST: Gary J. Davis _
DRILLING RIG: W@M’N’ DRILLER: e Auo®
MATERIAL DESCRIPTION PIDIFID Reaing (ppm)}
Sample| Depth | Blows/ | Sample | Lithology u
No. | (FL) | €"or |Racovery] Change s
and | or RQD / {Depth/Ft) i:ill:::uﬂz ¢ = ] 1 E
T;nm z:n ™ SL:::: Se:::uu or Color| Material Classification 3 Remarks ? -§_ ;; F
Interval Rock * wm|sEls|E
Hardness w|@ |0
Covek Sndf.-
i% Lotz [Btawn fo [T, oo BM| 7o 4 @]
1 | -~ ?-‘H}, saord 1/ 0
| v froce ooy &
]), ,;%’9- m‘\/ 1
/ /7 D
L~ p LV |9
{ fﬁw 7 Cﬁﬂf(
A '7 / 4o < [V
60 / 3 O
12 45 [o & By D
M:Ld;

*=

NAVAN

oz Go ol
Mm#&f
_V = Rdi 3R Baunn,

e
]
3
b
A

il

B

1265 25 # 1%)
* When rock coring, enter reck brokeness,
** Include monitor reading In & ool intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: Background (ppm):[ Q) _|
rd

L T
Converted to Well: Yes No [ Well I.D, #:




| %509

10

n Tetra Tech NUS, Inc. BORING LOG Page _201‘ 2

PROJECT NAME:  Saufley Site 4 BORING No: OLF54 - DPW 9
PROJECT NUMBER: 389 DATE: =%
DRILLING COMPANY: M&W Drilling GEOLOGIST: Gary J. Davis
DRILLING RIG: DPT@P@ 27%Y7  DRILLER: Dong. Qﬁee
I I