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PROFESSIONAL CERTIFICATION

Site Assessment Report Addendum lli
UST Site 22, IR Site 21
Naval Air Station Pensacola, Pensacola, Florida

This Site Assessment Report Addendum IIl 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. 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 No. PG 1180
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EXECUTIVE SUMMARY

Tetra Tech NUS, Inc. (TtNUS) has completed the Site Assessment Report Addendum 11l (SARA III) for
Underground Storage Tank (UST) Site 22 [Installation Restoration (IR) Site 21] located at Naval Air
Station (NAS) Pensacola, in Escambia County, Florida. This document was conducted in general

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

The main purpose of this SARA 11l is to further evaluate the extent of groundwater and soil contamination
resulting from a former aviation gasoline (AVGAS) tank farm. Previously, various assessments have
been conducted for the site. This addendum continues and supplements the conclusions and

recommendation of the previous investigations.

Site Assessment

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

e Forty-two (42) direct-push technology (DPT) groundwater samples were analyzed by a mobile
laboratory for benzene, toluene, ethylbenzene, and xylene (BTEX), naphthalene, and methyl tertiary-
butyl ether (MTBE).

o Fourteen (14) DPT groundwater samples were sent to an off-site laboratory for confirmation analysis.
Eleven (11) samples were analyzed for total lead, polycyclic aromatic hydrocarbons (PAHSs), volatile
organic compounds (VOCs) and total recoverable petroleum hydrocarbons (TRPH). Three of the DPT

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

e Installation of 16 new shallow water table micro wells, based on the results of DPT investigations.
Three additional wells were installed to replace wells that could not be located due to Hurricane lvan

reconstruction activities.

e Collection of groundwater samples from the newly installed monitoring wells and analysis at an off-
site laboratory for VOCs, PAHs, TRPH, and lead.

e Collection of groundwater samples from 23 existing permanent monitoring wells and the three
replacement monitoring wells for laboratory analysis of select parameters, including: target compound
list (TCL) VOCs, PAHs, TRPH, and total lead.

e Comparison of analytical results to the Florida Department of Environmental Protection (FDEP)
Groundwater Cleanup Target Levels (GCTLs), Soil Cleanup Target Levels (SCTLs), and Natural
Attenuation Default Concentrations (NADCs) in Chapter 62-777, F.A.C.

o Evaluation of aquifer properties to interpret the movement of groundwater at the site.

TtNUS/TAL-09-078-1522-5.1 ES-1 CTO 0056
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e Thirty-one (31) soil borings were advanced to a depth of up to 8.5 feet below land surface (bls) and
sent to the on-site laboratory for analysis of BTEX, MTBE, and TRPH. The sampling locations were
determined based on field screening methods and the progression of the samples was based on data

received from the on-site mobile laboratory.

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

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

e Seventeen (17) permanent monitoring wells were sampled and analyzed for lead, manganese, and
zinc.
e One monitoring well was sampled and analyzed for VOCs, lead, manganese, and zinc.

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

Conclusions and Recommendations

The conclusions are based on the data collected during this additional site assessment and the
subsequent supplemental sampling events performed by TtINUS at UST Site 22. They are summarized

as follows:

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

e Petroleum contaminants, including BTEX, naphthalene, 1-methynaphthalene  and
2-methylnaphthalene were detected at concentrations above the FDEP GCTLs. However, only one

sample reported a concentration above the NADCs values.

e Two general areas in the western portion of the site were identified with TRPH soil contamination
above the residential SCTL. Within these two areas, TRPH concentrations in soil are greater than the

industrial SCTL at three locations.

e Lead was detected above FDEP GCTLs in most of the groundwater monitoring wells in the east-
southeast part of the site. However, only four of the samples reported lead exceeding the NADCs

values.

e Lead in the groundwater is not natural; however, statistical examination of lead analysis as part of the
lead population study reveals no pattern to the exceedances and thus, no significant persistent
source. Long-term monitoring is recommended using an upgradient well as a background

comparator location.

TtNUS/TAL-09-078-1522-5.1 ES-2 CTO 0056
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1.0 SITE DESCRIPTION AND BACKGROUND INFORMATION

This Site Assessment Report Addendum (SARA) Il has been prepared by Tetra Tech NUS, Inc. (TINUS)
under the Comprehensive Long-term Environmental Action Navy (CLEAN) IV Contract Number N62467-
04-D-0055 Contract Task Order 0056 for the additional assessment of Underground Storage Tank (UST)
Site 22 [Installation Restoration (IR) Site 21], located at Naval Air Station (NAS) Pensacola, Florida.

1.1 SITE LOCATION AND CONDITIONS

NAS Pensacola (Figure 1-1) is located in Escambia County, in Florida's northwest coastal area,
approximately five miles west of the Pensacola City limits. The approximately 5,000-acre installation was

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

Current land use at NAS Pensacola consists of areas used for flight operations at Forrest Sherman Field,
various military housing, training, support activities, and historical facilities open to the public including

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

The site under investigation, UST Site 22 (Figure 1-2) is located in the southeastern portion of the facility,
immediately north of and adjacent to the NAS Pensacola waterfront on Pensacola Bay. The site is mostly
unpaved and it is bordered to the north by the newly constructed Rescue Swim School (RSS) and
Gymnasium. To the west, east and south, the site is bordered by paved areas consisting of
Duncan Road, a parking lot, and Pensacola Bay, respectively. The total area covered by the site is
approximately 23 Acres.

Site 22 and the surrounding area have undergone extensive construction/demolition activities since the
Fall of 2004. Site conditions as of January 2009 are presented on Figure 1-3. The spike in activity was
brought on by the landfall of Hurricane Ivan and a pre-existing need for updates to the general facility.

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

e Beach/Seawall restoration program that involved the removal of several buildings, the old
obstacle course and a tennis court along the heavily damaged seawall area of the site. The area

was subsequently graded with beach sand and planted with native vegetation.
e Construction of the new RSS and gymnasium.
e Construction of a new parking lot and sidewalks.
¢ Demolition of the barracks adjacent to the northern section of the site.

e Re-paving of Radford Boulevard.

TtNUS/TAL-09-078-1522-5.1 1-1 CTO 0056
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As expected, several monitoring wells in the study area have been either destroyed or covered. Three
wells, MW31, MW54, and MW46, have been replaced.

1.2 SITE HISTORY

Naval operations began on Pensacola Bay in 1825, and expanded between 1828 and 1835. However,
after several natural disasters in the early 1900s, the Navy Yard was forced into maintenance status for a
three-year period. In 1914, the first U.S. Naval Air Station was established and became the primary
training base for naval aviators. NAS Pensacola is known as the “Cradle of Naval Aviation” because it is
where every Naval Aviator, Naval Flight Officer, and enlisted air crewman begins flight training. It is also
the Navy’s premier location for enlisted aviation technical training [Agency for Toxic Substances and
Disease Registry (ATSDR), 2006].

Site 22 is the former location of an Aviation Gasoline (AVGAS) tank farm. From approximately 1940 to
the late 1960’s, nine above ground storage tanks (ASTs) were used to store aviation gasoline at the site.
The tanks were routinely cleaned and the sludge from the bottoms of the tanks was disposed on the
ground surface in the immediate vicinity of the tanks. The ASTs have been removed from the site and
the majority of the site is currently covered with grass. Building 670, a former fuel system pump house,
was located at the eastern edge of the site, south of Radford Boulevard. Two USTs for contaminated fuel

were reportedly associated with Building 670.

TtNUS/TAL-09-078-1522-5.1 1-2 CTO 0056
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2.0 PREVIOUS INVESTIGATIONS

Previous investigations at the site include the Phase | IR assessment conducted in 1991, a
Contamination Assessment Report (CAR) in 1997, and two assessment addendums, SARA | and SARA

II, were completed in 2001 and 2003, respectively.

The sampling activities for Phase | IR included 18 soil borings, five temporary wells and a soil headspace
survey [Public Works Center (PWC), 1997]. Concentrations of chromium, zinc, lead, copper, total
xylenes, phenol, and total recoverable petroleum hydrocarbons (TRPH) were detected in the
groundwater. However, only zinc, lead, and TRPH reported concentrations that exceeded the 1991
Florida Primary Drinking Water Standards [Florida Department of Environmental Protection (FDEP)]. In
addition, TRPH was detected in 7 of the 18 borings, and one sample reported elevated polycyclic
aromatic hydrocarbons (PAHs). Also, a thin layer of free product or petroleum sheen was detected, but it

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

In June 1997, the NAS Pensacola Navy PWC submitted the CAR based on additional investigations to
address the findings of the previous report. This investigation included 113 soil borings analyzed via
organic vapor analyzer (OVA) and 25 shallow monitoring wells. Concentrations of TRPH, volatile organic
compounds (VOCs), PAHs, and lead were detected above FDEP regulatory limits in groundwater
samples taken during the assessment (Table 2-1). According to the results, the recommendations given
in the report were to propose the site as No Further Action and Monitoring Only Plan for PAHSs, total lead,
and TRPH. The locations of samples and exceedances to the regulatory standards from the CAR are

shown on Figure 2-1.

Upon review of the CAR prepared by the Navy, the FDEP issued a technical review letter on
August 25, 1997, which requested additional site assessment in order to meet the requirements of
Chapter 62-770, Florida Administrative Code (F.A.C.). The SARA | investigation was conducted from
May to July 2000. Areas investigated under this effort were identified prior to the field work. The
investigation targeted areas where petroleum constituent concentrations in soil or groundwater exceeded

regulatory criteria.

The investigation included 16 confirmation soil samples for laboratory analysis based, on flame ionization
detector (FID) headspace screening results, field observations, and/or proximity to the seasonal high
groundwater level. Twenty-three (23) groundwater samples were collected from existing monitoring wells
at the site to be analyzed for VOCs; including methyl tertiary-butyl ether (MTBE), PAHs, TRPHSs, and total

lead. Naphthalene, 1-methylnaphthalene, 2-methylnaphthalene, TRPH, lead, and xylenes were detected

TtNUS/TAL-09-078-1522-5.1 2-1 CTO 0056
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above Groundwater Cleanup Target Levels (GCTLs) in groundwater samples (Table 2-2). Naphthalene,
TRPH, copper, lead, and zinc were detected above regulatory standards in the soil samples as indentified
in Table 2-3. The locations of the soil and groundwater samples and the exceedances to the Soil
Cleanup Target Level (SCTL) and GCTL are shown on Figure 2-2. Based on the additional assessment

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

On April 20, 2001, FDEP issued a technical review letter agreeing with the SARA | recommendations and
requested that additional assessment be conducted at the site before preparation of Remedial Action
Plan (RAP).

In April 2003, TtNUS submitted a SARA Il letter report to document field activities completed between
October 2002 and February 2003. The field activities included advancement of 33 soil borings for soil
head space screening and soil sample collection, and installation of 12 monitoring wells for groundwater
sampling. Benzo(a)pyrene, benzo(a)anthracene, benzo(a)fluoranthene, dibenzo(a,h)anthracene,
indeno(1,2,3)pyrene, copper, lead, and zinc were detected above SCTLs in the soil samples collected as
part of the study. TRPH and lead were detected above the GCTLs in the groundwater samples collected
during the assessment activities. A summary of the results of the 2003 groundwater sampling activities is
presented in Table 2-4. The sampling locations and exceedances to regulatory standards are shown on
Figure 2-3.

Based on the results of the supplemental assessment activities, the report recommended that additional
site assessment be conducted, and that additional assessment be designed specifically to further
delineate TRPH and PAHSs in soil, and lead in groundwater. The SARA Il (TtNUS, 2003), additionally
specified that once the contaminants were delineated, a RAP should be prepared to address dissolved
lead contamination in groundwater. The source of the lead contamination appears to originate north of

Radford Boulevard at the eastern perimeter of the site.

In May 2007, TtNUS personnel conducted two phases of field activities as part of the SARA Ill. The first
phase of the field event was conducted using a drill crew and direct-push technology (DPT) rig. Both
groundwater and soil samples were collected. Samples were analyzed on site using a mobile laboratory.
The second phase included installation and sampling of 16 permanent monitoring wells. Locations were
determined using mobile laboratory data. After installation, all wells were developed and sampled using

low flow purge and sample techniques.

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

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

detected at concentrations exceeding their respective GCTLs.

It should be noted that throughout the history of this site investigation, three sets of FDEP criteria were
used. Revisions were made to the criteria on May 26, 1999 and April 17, 2005. The resulting target
levels were only slightly different from those in the previous edition of the rules. The data collected during

each segment of the study were compared to the most current criteria available at the time.
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TABLE 2-1
SUMMARY OF 1997 CAR GROUNDWATER ANALYTICAL RESULTS
UST SITE 22
NAVAL AIR STATION PENSACOLA
PENSACOLA, FLORIDA
PAGE 1 OF 5
Sample No. NASP21IMWO1GW | NASP21IMWO02GW | NASP21MWO03GW | NASP21MWO04GW | NASP21MWO05GW
Sample Location GeTL @ MwWO01 MWO02 MWO03 MwWO04 MWO05
Collect Date 2/9/1996 2/9/1996 2/9/1996 2/9/1996 2/9/1996
Analyte (CAS #)
Volatile Organic Compounds @ (ug/L)
Benzene (71-43-2) 1 1U 1U 1U 1U 1U
Bromodichloromethane (75-27-4) 0.6 NS NS NS NS NS
Ethylbenzene (100-41-4) 30 1U 1U 1uU 2 1
Toluene (108-88-3) 40 1U 1U 1U 1U 1
Trichlorofluoromethane (75-69-4) 2100 NS NS NS NS NS
Xylenes (1330-20-7) 20 2U 2U 2U 27 17
Polycyclic Aromatic Hydrocarbons ® (ug/L)
Fluorene (86-73-7) 280 4U 4U 4 U 4U 4 U
1-Methylnaphthalene (90-12-0) 20 5U 5U 5U 57 52
2-Methylnaphthalene (91-57-6) 20 7U 7U 7U 100 80
Naphthalene (91-20-3) 20 7U 7U 7U 52 48
Total Recoverable Petroleum Hydrocarbons @ (ug/L)
5,000 1,000 U 1,000 U 1,000 U 49,000 140,000
Metals © (ug/L)
Lead (7439-92-1) 15 41 1700 79 240 880
Notes:
* Groundwater Cleanup Criteria as provided in Chapter 62-777,F.A.C.
2 SW-846 8260B, * SW-846 8310, * FL-PRO, ® SW-846 6010B U = Analyte not detected above laboratory method detection limit
Bold indicates exceedance of regulatory limits. NS = Location not sampled for this parameter
ug/L = micrograms per liter
TtNUS/TAL-09-078-1522-5.1 2-5 CTO 0056
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TABLE 2-1
SUMMARY OF 1997 CAR GROUNDWATER ANALYTICAL RESULTS
UST SITE 22
NAVAL AIR STATION PENSACOLA
PENSACOLA, FLORIDA
PAGE 2 OF 5
Sample No. NASP21IMWO6GW | NASP21MWO7GW | NASP21MWO08GW | NASP21MWO9GW [ NASP21MW10GW
Sample Location GCTL @ MWO06 MWO07 MWO08 MWO09 MW10
Collect Date 7/31/1996 7/31/1996 7/31/1996 7/31/1996 7/31/1996
Analyte (CAS #)
Volatile Organic Compounds @ (ug/L)
Benzene (71-43-2) 1 1U 1U 1U 1U 1U
Bromodichloromethane (75-27-4) 0.6 1U 1U 1U iU 2
Ethylbenzene (100-41-4) 30 1U 1U 1U 1U 1U
Toluene (108-88-3) 40 1U 1U 1U 1U 1U
Trichlorofluoromethane (75-69-4) 2100 1U 1U 1U 1U 1U
Xylenes (1330-20-7) 20 1U 1U 1U 1U 1U
Polycyclic Aromatic Hydrocarbons ® (ug/L)
Fluorene (86-73-7) 280 4U 4U 4U 4 U 4U
1-Methylnaphthalene (90-12-0) 20 5U 5U 5U 5U 17
2-Methylnaphthalene (91-57-6) 20 7U 7U 7U 7U 18
Naphthalene (91-20-3) 20 7U 7U 7U 7U 12
Total Recoverable Petroleum Hydrocarbons “ (ug/L)
5,000 5,200 250 U 250 U 1,400 2,400
Metals © (ug/L)
Lead (7439-92-1) 15 NS NS NS NS NS
Notes:
* Groundwater Cleanup Criteria as provided in Chapter 62-777,F.A.C.
2 SW-846 8260B, * SW-846 8310, * FL-PRO, ® SW-846 6010B U = Analyte not detected above laboratory method detection limit
Bold indicates exceedance of regulatory limits. NS = Location not sampled for this parameter
ug/L = micrograms per liter
TtNUS/TAL-09-078-1522-5.1 2-6 CTO 0056
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TABLE 2-1
SUMMARY OF 1997 CAR GROUNDWATER ANALYTICAL RESULTS
UST SITE 22
NAVAL AIR STATION PENSACOLA
PENSACOLA, FLORIDA
PAGE 30OF 5
Sample No. NASP2IMW11GW [ NASP21MW12GW | NASP21MW13GW | NASP21MW14GW | NASP21MW15GW
Sample Location GcCeTL @ MW11 MW12 MW13 Mw14 MW15
Collect Date 7/31/1996 7/31/1996 7/31/1996 9/25/1996 9/25/1996
Analyte (CAS #)
Volatile Organic Compounds ® (ug/L)
Benzene (71-43-2) 1 1U 1U 1U 1U 1U
Bromodichloromethane (75-27-4) 0.6 1U 1U iU 1U 2
Ethylbenzene (100-41-4) 30 1U 1U 1U 1U 1U
Toluene (108-88-3) 40 1U 1U 1U 1U 1U
Trichlorofluoromethane (75-69-4) 2100 1U 1U 1U 1U v
Xylenes (1330-20-7) 20 12 1U 1U 1U 1U
Polycyclic Aromatic Hydrocarbons @ (ug/L)
Fluorene (86-73-7) 280 4U 4U 4 U 2U 2U
1-Methylnaphthalene (90-12-0) 20 5U 5U 13 2U 2U
2-Methylnaphthalene (91-57-6) 20 7U 7U 13 3U 3U
Naphthalene (91-20-3) 20 7U 7U 7U 2U 2U
Total Recoverable Petroleum Hydrocarbons  (ugi/L)
5,000 13000 250 U 6600 250 U 250U
Metals © (ug/L)
Lead (7439-92-1) 15 NS NS NS NS NS
Notes:
! Groundwater Cleanup Criteria as provided in Chapter 62-777,F.A.C.
2 SW-846 8260B, * SW-846 8310, * FL-PRO, ® SW-846 6010B U = Analyte not detected above laboratory method detection limit
Bold indicates exceedance of regulatory limits. NS = Location not sampled for this parameter
Hg/L = micrograms per liter
TtNUS/TAL-09-078-1522-5.1 2-7 CTO 0056
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TABLE 2-1
SUMMARY OF 1997 CAR GROUNDWATER ANALYTICAL RESULTS
UST SITE 22
NAVAL AIR STATION PENSACOLA
PENSACOLA, FLORIDA
PAGE 4 OF 5
Sample No. NASP21IMW16GW | NASP21MW17GW | NASP21MW18GW | NASP21MW19GW | NASP21MW20GW
Sample Location GCeTL @ MW16 MW17 MwW18 MW19 MW20
Collect Date 9/25/1996 9/25/1996 9/25/1996 9/25/1996 9/25/1996

Analyte (CAS #)
Volatile Organic Compounds ® (ug/L)
Benzene (71-43-2) 1 1U 1U 1U 1U 1U
Bromodichloromethane (75-27-4) 0.6 1U 1U 1U iU iU
Ethylbenzene (100-41-4) 30 1U 1U 1U 2 1U
Toluene (108-88-3) 40 1U 1U 1U 1U 1U
Trichlorofluoromethane (75-69-4) 2100 1U 1U 2 1uU 1uU
Xylenes (1330-20-7) 20 1U 1U 1U 2 1U
Polycyclic Aromatic Hydrocarbons ® (ug/L)
Fluorene (86-73-7) 280 2U 2U 2U 3 2U
1-Methylnaphthalene (90-12-0) 20 2U 2U 2U 48 3
2-Methylnaphthalene (91-57-6) 20 3U 3U 3U a7 3U
Naphthalene (91-20-3) 20 2U 2U 2U 18 2U
Total Recoverable Petroleum Hydrocarbons @ (ug/L)

5,000 250 U 250 U 250 U 15000 NS
Metals © (ug/L)
Lead (7439-92-1) 15 NS NS NS NS NS

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

2 SW-846 8260B, > SW-846 8310, * FL-PRO, ® SW-846 6010B U = Analyte not detected above laboratory method detection limit
Bold indicates exceedance of regulatory limits. NS = Location not sampled for this parameter
ug/L = micrograms per liter
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TABLE 2-1
SUMMARY OF 1997 CAR GROUNDWATER ANALYTICAL RESULTS
UST SITE 22
NAVAL AIR STATION PENSACOLA
PENSACOLA, FLORIDA
PAGE 5 OF 5
Sample No. NASP21IMW21GW | NASP21MW22GW | NASP21MW23GW | NASP21IMW24GW | NASP21MW25GW
Sample Location GCTL @ Mw21 MwW22 MwW23 Mw24 MW25
Collect Date 11/20/1996 11/20/1996 11/20/1996 11/20/1996 11/20/1996
Analyte (CAS #)
Volatile Organic Compounds @ (ug/L)
Benzene (71-43-2) 1 1U 1U 1U 1U 1U
Bromodichloromethane (75-27-4) 0.6 iU 1U iU 1U iU
Ethylbenzene (100-41-4) 30 1U 1U 1U 1U 1U
Toluene (108-88-3) 40 1U 1U 1U 1U 1U
Trichlorofluoromethane (75-69-4) 2100 1U 1U 1uU 1U v
Xylenes (1330-20-7) 20 1U 1U 1U 1U 1U
Polycyclic Aromatic Hydrocarbons @ (ug/L)
Fluorene (86-73-7) 280 2U 2U 2U 2U 2U
1-Methylnaphthalene (90-12-0) 20 2 2U 2U 2U 2U
2-Methylnaphthalene (91-57-6) 20 3U 3U 3U 3U 3U
Naphthalene (91-20-3) 20 2U 2U 2U 2U 2U
Total Recoverable Petroleum Hydrocarbons  (ugi/L)
5,000 290 250 U 250 U 250 U 250 U
Metals © (ug/L)
Lead (7439-92-1) 15 NS NS NS NS NS

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

2 SW-846 8260B, * SW-846 8310, * FL-PRO, ® SW-846 6010B U = Analyte not detected above laboratory method detection limit
Bold indicates exceedance of regulatory limits. NS = Location not sampled for this parameter
Hg/L = micrograms per liter
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TABLE 2-2
SUMMARY OF 2001 SARA | GROUNDWATER ANALYTICAL RESULTS
UST SITE 22
NAVAL AIR STATION PENSACOLA
PENSACOLA, FLORIDA
PAGE 1 OF 5
Sample No. NASP21MWO02GW | NASP21D002 | NASP21MWO04GW | NASP21MWO5GW | NASP21MW06GW
Sample Location GeTL @ MW-2 Duplicate MW-2 MW-4 MW-5 MW-6
Collect Date (holL) 6/24/2000 6/27/2000 6/24/2000 6/24/2000 6/24/2000
Analyte (CAS #)
Volatile @ (ua/L)
1,1-Dichloroethene (75-35-4) 7 0.69J 0.61J 1U 1U 1U
Cis-1,2-Dichloroethene (156-59-2) 70 1U 1U 1U 1U 1U
Ethylbenzene (100-41-4) 30 1U 2.9 1U 3.7 1U
Xylenes (1330-20-7) 20 3U 4U 287 23 1U
Polycyclic Aromatic_Hydrocarbons © (ug/L)
1-Methylnaphthalene (90-12-0) 20 2U 2U 7.9 17.4 6.7
2-Methylnaphthalene (91-57-6) 20 2U 2U 6.6 15.6 6.5
Naphthalene (91-20-3) 20 2U 2U 2.4 16.7 22U
Total Recoverable Petroleum Hydrocarbons @ (ng/L)
5,000 0.28U 0.25U 2,580 6,080 921

Metals ® (ug/L)
Lead (7439-92-1) 15 16U 16U 18.2 24.4 16U

Notes:

! Groundwater Cleanup Criteria as provided in Chapter 62-777,F.A.C.

2 SW-846 8260B, ° SW-846 8310, * FL-PRO, ® SW-846 6010B
Bold indicates exceedance of regulatory limits. U = Analyte not detected above laboratory method detection limit
J = analyte detected at an estimated concentration.

TtNUS/TAL-09-078-1522-5.1

ug/L = micrograms per liter
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TABLE 2-2
SUMMARY OF 2001 SARA | GROUNDWATER ANALYTICAL RESULTS
UST SITE 22
NAVAL AIR STATION PENSACOLA
PENSACOLA, FLORIDA
PAGE 2 OF 5
Sample No. NASP21IMWO7GW | NASP21D001 | NASP21MWO08GW | NASP21MW10GW | NASP21MW11GW
Sample Location GeTL @ MW-7 Duplicate MW-7 MW-8 MW-10 MW-11
Collect Date (hg/L) 6/24/2000 6/24/2000 6/26/2000 6/24/2000 6/26/2000
Analyte (CAS #)
Volatile @ (ug/l)
1,1-Dichloroethene (75-35-4) 7 1U 1U 1U 1U 1U
Cis-1,2-Dichloroethene (156-59-2) 70 1U 1U 1U 1U 1U
Ethylbenzene (100-41-4) 30 1U 1U 1U 2.6 2
Xylenes (1330-20-7) 20 3U 3U 3U 13 11.1
Polycyclic Aromatic_Hydrocarbons © (ug/L)
1-Methylnaphthalene (90-12-0) 20 2U 2U 1.6J 10.9 3
2-Methylnaphthalene (91-57-6) 20 2U 2U 1337 11.5 2U
Naphthalene (91-20-3) 20 2U 2U 1.6J 12.5 7.2
Total Recoverable Petroleum Hydrocarbons @ (ug/L)
5,000 0.25U 0.28U 0.25U 3,140 4,630
Metals ® (ug/L)
Lead (7439-92-1) 15 8.2U 10.7 29 51.2 152

Notes:

* Groundwater Cleanup Criteria as provided in Chapter 62-777,F.A.C.
% SW-846 8260B, ® SW-846 8310, * FL-PRO, ® SW-846 6010B

Bold indicates exceedance of regulatory limits. U = Analyte not detected above laboratory method detection limit
J = analyte detected at an estimated concentration.

TtNUS/TAL-09-078-1522-5.1

ug/L = micrograms per liter
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TABLE 2-2
SUMMARY OF 2001 SARA | GROUNDWATER ANALYTICAL RESULTS
UST SITE 22
NAVAL AIR STATION PENSACOLA
PENSACOLA, FLORIDA
PAGE 30OF 5
Sample No. NASP21MW12GW | NASP21IMW13GW [ NASP21IMW15GW | NASP21MW16GW | NASP21MW17GW
Sample Location GeTL @ MW-12 MW-13 MW-15 MW-16 MW-17
Collect Date (holL) 6/24/2000 6/24/2000 6/24/2000 6/24/2000 6/24/2000
Analyte (CAS #)
Volatile @ (ug/l)
1,1-Dichloroethene (75-35-4) 7 1U 1U 1U 1U 1U
Cis-1,2-Dichloroethene (156-59-2) 70
Ethylbenzene (100-41-4) 30 1U 1.8 1U 1U 1U
Xylenes (1330-20-7) 20 3U 3U 3U 3U 3U
Polycyclic Aromatic_Hydrocarbons © (ug/L)
1-Methylnaphthalene (90-12-0) 20 2U 3.7 22U 22U 2U
2-Methylnaphthalene (91-57-6) 20 2U 2.7 22U 22U 2U
Naphthalene (91-20-3) 20 2U 22U 22U 22U 2U
Total Recoverable Petroleum Hydrocarbons @ (ug/L)
5,000 0.25U 3,490 0.25U 0.28U 0.25U
Metals ® (ug/L)
Lead (7439-92-1) 15 31.8 25.6 17.8 14.1 12.3

Notes:

* Groundwater Cleanup Criteria as provided in Chapter 62-777,F.A.C.

% SW-846 8260B, ® SW-846 8310, * FL-PRO, ® SW-846 6010B
Bold indicates exceedance of regulatory limits. U = Analyte not detected above laboratory method detection limit

J = analyte detected at an estimated concentration.

TtNUS/TAL-09-078-1522-5.1

ug/L = micrograms per liter
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TABLE 2-2
SUMMARY OF 2001 SARA | GROUNDWATER ANALYTICAL RESULTS
UST SITE 22
NAVAL AIR STATION PENSACOLA
PENSACOLA, FLORIDA
PAGE 4 OF 5
Sample No. NASP21MW18GW | NASP21MW19GW | NASP21IMW21GW | NASP21MW22GW | NASP21MW23GW
Sample Location GeTL @ MW-18 MW-19 MW-21 MW-22 MW-23
Collect Date (holL) 6/26/2000 6/25/2000 6/25/2000 6/25/2000 6/25/2000
Analyte (CAS #)
Volatile @ (ua/L)
1,1-Dichloroethene (75-35-4) 7 1U 1U 1U 1U 1U
Cis-1,2-Dichloroethene (156-59-2) 70 1U 1U 1U 1U 1U
Ethylbenzene (100-41-4) 30 1U 2.1 1U 0.8J 1U
Xylenes (1330-20-7) 20 3U 3u 3u 2.2 3U
Polycyclic Aromatic_Hydrocarbons © (uq/L)!
1-Methylnaphthalene (90-12-0) 20 2U 11.8 2U 4.9 22U
2-Methylnaphthalene (91-57-6) 20 2U 11.5 2U 46 22U
Naphthalene (91-20-3) 20 2U 7.8 2U 4.4 22U
Total Recoverable Petroleum Hydrocarbons @ (ng/L)
5,000 0.28U 7,120 0.25U 1,270 0.25U
Metals ® (ug/L)
Lead (7439-92-1) 15 3.5 18.4 10.6 14.0 88.4

Notes:

! Groundwater Cleanup Criteria as provided in Chapter 62-777,F.A.C.

2 SW-846 8260B, ° SW-846 8310, * FL-PRO, ® SW-846 6010B
Bold indicates exceedance of regulatory limits. U = Analyte not detected above laboratory method detection limit

J = analyte detected at an estimated ¢

TtNUS/TAL-09-078-1522-5.1

oncentration.

ug/L = micrograms per liter
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TABLE 2-2
SUMMARY OF 2001 SARA | GROUNDWATER ANALYTICAL RESULTS
UST SITE 22
NAVAL AIR STATION PENSACOLA
PENSACOLA, FLORIDA
PAGE 5 OF 5
Sample No. NASP21IMW24GW | NASP21IMW25GW | NASP21MW28GW | NASP21MW29GW [ NASP21MW30GW
Sample Location GeTL @ MW-24 MW-25 MW-28 MW-29 MW-30
Collect Date (holL) 6/25/2000 6/25/2000 6/24/2000 6/25/2000 6/24/2000
Analyte (CAS #)
Volatile @ (ug/l)
1,1-Dichloroethene (75-35-4) 7 1U 1U 1U 1U 1U
Cis-1,2-Dichloroethene (156-59-2) 70 1U 1U 1U 1U 1.2
Ethylbenzene (100-41-4) 30 1U 1U 1U 1U 1U
Xylenes (1330-20-7) 20 3U 3U 3U 3U 3U
Polycyclic Aromatic_Hydrocarbons © (ug/L)
1-Methylnaphthalene (90-12-0) 20 22U 22U 22U 2U 2U
2-Methylnaphthalene (91-57-6) 20 22U 22U 22U 2U 2U
Naphthalene (91-20-3) 20 22U 22U 22U 2U 2U
Total Recoverable Petroleum Hydrocarbons @ (ug/L)
5,000 0.25U 0.28U 0.28U 0.25U 0.25U
Metals ® (ug/L)
Lead (7439-92-1) 15 8.6 12.6 16U 16U 16U

Notes:

* Groundwater Cleanup Criteria as provided in Chapter 62-777,F.A.C.
% SW-846 8260B, ® SW-846 8310, * FL-PRO, ® SW-846 6010B

Bold indicates exceedance of regulatory limits. U = Analyte not detected above laboratory method detection limit
J = analyte detected at an estimated concentration.

TtNUS/TAL-09-078-1522-5.1

ug/L = micrograms per liter
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TABLE 2-3 08/26/09
SUMMARY OF 2001 SARA | SOIL ANALYTICAL RESULTS
UST SITE 22
NAVAL AIR STATION PENSACOLA
PENSACOLA, FLORIDA
PAGE 1 OF 3
Sample No. NASP21HA013.5 [ NASP21HA0205 | NASP21HA0302 | NASP21HA045.5 | NASP21HA055.5
Sample Location| ~ FPEP SCTL HAO1 HA02 HAO3 HAO4 HAO5
Collect Date 5/8/2000 5/8/2000 5/8/2000 5/8/2000 5/8/2000
Sample Depth (bls)| DE1Y/DE2%/LE® 3.5 feet 5 feet 2 feet 5.5 feet 5.5 feet
Analyte (CAS #) (mgrkg)
Polycyclic Aromatic Hydrocarbons ® (ug/L)
Benzo(a)anthracene (56-55-3) 1.4/5.0/3.2 .069 U 0.289 .069 U 0.072U .069 U
Benzo(a)pyrene (50-32-8) 0.1/0.5/8 .069 U 0.309 .069 U 0.072U .069 U
Benzo(b)fluoranthene (205-99-2) 1.4/4.8/10 .069 U 0.28 .069 U 0.072U .069 U
Benzo(g,h,i)perylene (191-24-2) 2300/41000/32000 .069 U 0.185 .069 U 0.072U .069 U
Benzo(k)fluoranthene (207-08-9) 15/52/25 .069 U 0.162 .069 U 0.072U .069 U
Chrysene (218-01-9) 140/450/77 .069 U 0.288 .069 U 0.072U .069 U
Fluoranthene (206-44-0) 2900/48000/1200 0.34U 0.762 0.34U 0.36 U 0.34U
Indeno(1,2,3-cd)pyrene (193-39-5) 1.5/5.3/28 0.69 U 0.246 .0.69 U 0.072 U .0.69 U
Naphthalene (91-20-3) 40/270/1.7 0.34U 0.35U 0.34U 0.36 U 0.34U
Phenanthrene (85-01-8) 2000/30000/250 0.34U 0.212J 0.34U 0.36 U 0.34U
Pyrene (129-00-0) 2200/37000/880 0.34U 0.525 0.34U 0.36 U 0.34U
1-Methylnaphthalene (90-12-0) 68/470/2.2 0.34U 0.190J 0.34U 0.36 U 0.34U
2-Methylnaphthalene (91-57-6) 80/560/6.1 0.34U 0.250J 0.34U 0.36 U 0.34U
Total Recoverable Petroleum Hydrocarbons © (ug/L)
340/2500/340 20.3 36.6 86U 38.6 8.6 U
Metals * (ma/kq)
Aluminum (7429-90-5) 72000/*/NA 1580 2500 106 156 87.3U
Antimony (7440-36-0) 26/240/5 2703 43U 12U 0.4U 04U
Arsenic (no CAS) 0.8/3.7/29 0.55U 1.8U 0.58U 0.57U 0.58U
Barium (7440-39-3) 5200/87000/1600 55 82.0 2.8 2.8 25
Cadmium (7440-43-9) 75**/1300/8.0 0.3 0.57 0.06 U 0.05U 0.06 U
Calcium (no CAS) N/A 1800 1360 974 253 134
Chromium (18540-88-2) 210/420/38 3.9 7.6 0.55U 054U 06U
Cobalt (7440-48-4) 4700/110000/NA 0.15U 0.99U 0.13U 0.13U 0.13U
Copper (7440-50-8) 2900/76000/NA 4.8 187 3.2 2.5 25
Iron (7439-89-6) 23000/480000/NA 855 4610 145 109 714
Lead (7439-92-1) 400/920/NA 65.5 664 14U 41U 16U
Magnesium (no CAS) N/A 106 183 26.9U 121U 101U
Manganese (7439-96-5) 1600/22000/NA 47.8 157 19U 20U 12U
Mercury (7439-97-6) 3.4/26/2.1 0.01U 0.26 0.01U 0.01U 0.01U
Nickel (7440-02-0) 1500/28000/130 10U 10.2 0.22U 0.02U 0.24U
Selenium (7782-49-2) 390/10000/5 032U 15 0.34U 0.34U 035U
Silver (7440-22-4) 390/9100/17 0.15U 0.17U 0.16 U 0.16 U 0.16 U
Sodium (no CAS) N/A 200 277 204 203 203
Vanadium (7440-62-2 510/7400/980 24U 4.4 0.25U 0.30U 0.12U
Zinc (7440-66-6) 23000/560000/6000 14.3 415 6.9 9.5 6.2

Notes:

 DE1= Direct Exposure limit for residential area from Chapter 62-777, F.A.C.

2 DE2= Direct Exposure limit for industrial area from Chapter 62-777, F.A.C.

3LE= Leachability for groundwater limit from Chapter 62-777, F.A.C.

4 SW-846 6010B and 7470A

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

** Direct exposure value based on acute toxicity considerations.

J = analyte detected at an estimated concentration. U = Analyte not detected above laboratory method detection limit.
Bold indicates exceedance of regulatory limits.

NA indicates no critria avialable for this parameter
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TABLE 2-3 08/26/09
SUMMARY OF 2001 SARA | SOIL ANALYTICAL RESULTS
UST SITE 22
NAVAL AIR STATION PENSACOLA
PENSACOLA, FLORIDA
PAGE 2 OF 3
Sample No. NASP21HA0606 | NASP21HA0704 | NASP21HA0801 | NASP21HAQ092.5 NASP21HA1002 NASP21HA1105
Sample Location| ~ FPEP SCTL HAOB HAO7 HAO8 HAO9 HAL0 HALL
Collect Date 5/8/2000 5/8/2000 5/8/2000 5/8/2000 5/9/2000 5/9/2000
Sample Depth (bls)| DE1Y/DE2?%/LE® 6 feet 4 feet 1 foot 2.5 feet 2 feet 5 feet
Analyte (CAS #) (mgrkg)
Polycyclic Aromatic Hydrocarbons ® (ug/L)
Benzo(a)anthracene (56-55-3) 1.4/5.0/3.2 0.28U 0.072U 073U 31U 0.069 U 0.069 U
Benzo(a)pyrene (50-32-8) 0.1/0.5/8 .071U 0.072 U .073U .077U 0.069 U 0.069 U
Benzo(b)fluoranthene (205-99-2) 1.4/4.8/10 .071U 0.072U .073U 077U 0.069 U 0.069 U
Benzo(g,h,i)perylene (191-24-2) 2300/41000/32000 .071U 0.072U .073U .077U 0.069 U 0.069 U
Benzo(k)fluoranthene (207-08-9) 15/52/25 .071U 0.072 U .073U 077U 0.069 U 0.069 U
Chrysene (218-01-9) 140/450/77 0.28U 0.072U .073U 0.31U 0.069 U 0.069 U
Fluoranthene (206-44-0) 2900/48000/1200 14U 0.36 U 0.37U 15U 0.34U 0.34U
Indeno(1,2,3-cd)pyrene (193-39-5) 1.5/5.3/28 071U 0.072U .073U .0.77U 0.069 U 0.069 U
Naphthalene (91-20-3) 40/270/1.7 0.36 U 0.36 U 0.37U 0.38U 0.34U 0.34U
Phenanthrene (85-01-8) 2000/30000/250 14U 0.36 U 0.37U 15U 0.34U 0.34U
Pyrene (129-00-0) 2200/37000/880 14U 0.36 U 0.37U 15U 0.34U 0.34U
1-Methylnaphthalene (90-12-0) 68/470/2.2 0.36 U 0.36 U 0.37U 0.38U 0.34U 0.34U
2-Methylnaphthalene (91-57-6) 80/560/6.1 0.36 U 0.36 U 0.37U 0.38U 0.34U 0.34U
Total Recoverable Petroleum Hydrocarbons © (ug/L)
340/2500/340 8,500 620 808 9,820 8.6 U 8.09J
Metals * (ma/kq)
Aluminum (7429-90-5) 72000/*/NA 53.7U 59.3U 763 619U 76.1 511
Antimony (7440-36-0) 26/240/5 0.42U 0.42U 039U 0.39U 0.24U 0.23U
Arsenic (no CAS) 0.8/3.7/29 0.6 U 0.61U 0.57 U 0.57U 0.35U 0.34U
Barium (7440-39-3) 5200/87000/1600 25 2.4 3.8 25 1.9 25
Cadmium (7440-43-9) 75*%/1300/8.0 0.06 U 0.06 U 0.05 U 0.05 U 0.04 U 0.06 U
Calcium (no CAS) N/A 145 121 988 183 47.6 U 143
Chromium (18540-88-2) 210/420/38 0.56 U 0.47U 17U 0.49U 0.44 U 0.74 U
Cobalt (7440-48-4) 4700/110000/NA 0.14U 0.14U 0.13U 0.13U 0.08U 0.09U
Copper (7440-50-8) 2900/76000/NA 2.9 25 3.3 2.9 1.7 2.7
Iron (7439-89-6) 23000/480000/NA 39 41.0 384 32.2 62.7U 308 U
Lead (7439-92-1) 400/920/NA 12U 6.5U 27.0 16.9 44U 30.7
Magnesium (no CAS) N/A 11.7U 7.7U 416 U 8.7U 7.1U 141U
Manganese (7439-96-5) 1600/22000/NA 0.94U 0.79 U 3.2 0.78 U 1.0U 18U
Mercury (7439-97-6) 3.4/26/2.1 0.01U 0.01U 0.01 0.01 0.03U 0.05U
Nickel (7440-02-0) 1500/28000/130 0.64 U 0.23U 0.37U 0.22U 0.22U 0.34U
Selenium (7782-49-2) 390/10000/5 045U 0.39 U 0.44U 0.34U 0.21U 0.25U
Silver (7440-22-4) 390/9100/17 0.17U 0.17U 1.2U 0.16 U 0.10U 0.09U
Sodium (no CAS) N/A 174 185 199 193 99.8 102
Vanadium (7440-62-2 510/7400/980 0.13U 0.17U 15U 0.12U 1.13U 0.74
Zinc (7440-66-6) 23000/560000/6000 6.0 7.4 20.9 8.3 6.6 17.0
Notes:
! DE1= Direct Exposure limit for residential area from Chapter 62-777, F.A.C.
2 DE2= Direct Exposure limit for industrial area from Chapter 62-777, F.A.C.
SLE= Leachability for groundwater limit from Chapter 62-777, F.A.C.
4 SW-846 6010B and 7470A
* Contaminant is not a health concern for this default exposure scenario.
** Direct exposure value based on acute toxicity considerations.
J = analyte detected at an estimated concentration.
Bold indicates exceedance of regulatory limits.
NA indicates no critria avialable for this parameter
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TABLE 2-3 08/26/09
SUMMARY OF 2001 SARA | SOIL ANALYTICAL RESULTS
UST SITE 22
NAVAL AIR STATION PENSACOLA
PENSACOLA, FLORIDA
PAGE 3 OF 3
Sample No. NASP21HA1205 | NASP21HA1302 | NASP21HA1405 | NASP21HA154.5| NASP21HADO1
Sample Location| ~ FPEP SCTL HA12 HA13 HAL4 HA15 154.5 Duplicate
Collect Date 5/9/2000 5/9/2000 5/9/2000 5/10/2000 5/10/2000

Sample Depth (bls)| DE1YDE2*/LE® 5 feet 2 feet 5 feet 4.5 feet 4.5 feet
Analyte (CAS #) (mg/kg)
Polycyclic Aromatic Hydrocarbons ® (ug/L)
Benzo(a)anthracene (56-55-3) 1.4/5.0/3.2 0.069 U 0.069 U 0.085U .069 U .069 U
Benzo(a)pyrene (50-32-8) 0.1/0.5/8 0.069 U 0.069 U 0.085U .069 U .069 U
Benzo(b)fluoranthene (205-99-2) 1.4/4.8/10 0.069 U 0.069 U 0.085U .069 U .069 U
Benzo(g,h,i)perylene (191-24-2) 2300/41000/32000 0.069 U 0.069 U 0.085U .069 U .069 U
Benzo(k)fluoranthene (207-08-9) 15/52/25 0.069 U 0.069 U 0.085 U .069 U .069 U
Chrysene (218-01-9) 140/450/77 0.069 U 0.069 U 0.085U .069 U .069 U
Fluoranthene (206-44-0) 2900/48000/1200 0.34U 0.35U 042U 0.34U 0.34U
Indeno(1,2,3-cd)pyrene (193-39-5) 1.5/5.3/28 0.069 U 0.069 U 0.085 U .069 U .069 U
Naphthalene (91-20-3) 40/270/1.7 0.34U 0.35U 0.42U 0.34U 0.34U
Phenanthrene (85-01-8) 2000/30000/250 0.34U 0.35U 042U 0.34U 0.34U
Pyrene (129-00-0) 2200/37000/880 0.34U 0.35U 042U 0.34U 0.34U
1-Methylnaphthalene (90-12-0) 68/470/2.2 0.34U 0.35U 0.42U 0.34U 0.34U
2-Methylnaphthalene (91-57-6) 80/560/6.1 0.34U 0.35U 0.42U 0.34U 0.34U
Total Recoverable Petroleum Hydrocarbons © (ug/L)

340/2500/340 86U 14.1 10U 121 10.7

Metals * (ma/kq)
Aluminum (7429-90-5) 72000/*/NA 20.7U 293 150 154 270
Antimony (7440-36-0) 26/240/5 0.24U 0.24U 0.29U 0.25U 0.24U
Arsenic (no CAS) 0.8/3.7/29 035U 0.34U 0.42U 0.36 U 0.34U
Barium (7440-39-3) 5200/87000/1600 1.8 28.7 25 2.1 3.0
Cadmium (7440-43-9) 75**/1300/8.0 0.03U 0.10U 0.05U 0.03U 0.03U
Calcium (no CAS) N/A 40.5U 137 715U 53.1 67.3
Chromium (18540-88-2) 210/420/38 0.20U 7.2 0.44U 0.38U 12U
Cobalt (7440-48-4) 4700/110000/NA 0.08U 0.16 U 0.10U 0.08U 0.08 U
Copper (7440-50-8) 2900/76000/NA 14U 4.6 25 15 1.2
Iron (7439-89-6) 23000/480000/NA 122U 697 344U 87.4 190
Lead (7439-92-1) 400/920/NA 27U 146 17.5 3.3 5.8
Magnesium (no CAS) N/A 40U 295U 8.1U 10.8 175
Manganese (7439-96-5) 1600/22000/NA 054U 9.5 0.70U 1.2U 3.4
Mercury (7439-97-6) 3.4/26/2.1 0.02U 0.09U 0.03U 0.03U 0.04 U
Nickel (7440-02-0) 1500/28000/130 0.16 U 057U 0.35U 0.17U 13U
Selenium (7782-49-2) 390/10000/5 0.21U 795U 0.25U 0.21U 0.20U
Silver (7440-22-4) 390/9100/17 0.10U 0.10U 0.12U 0.10U 0.09U
Sodium (no CAS) N/A 97.9 107 136 104 104
Vanadium (7440-62-2 510/7400/980 0.07U 1.4 0.13U 0.21U 0.49
Zinc (7440-66-6) 23000/560000/6000 48U 48.0 9.6 5.7 8.5

Notes:

! DE1= Direct Exposure limit for residential area from Chapter 62-777, F.A.C.
2 DE2= Direct Exposure limit for industrial area from Chapter 62-777, F.A.C.
SLE= Leachability for groundwater limit from Chapter 62-777, F.A.C.

4 SW-846 6010B and 7470A

* Contaminant is not a health concern for this default exposure scenario.
** Direct exposure value based on acute toxicity considerations.

J = analyte detected at an estimated concentration.
Bold indicates exceedance of regulatory limits.

NA indicates no critria avialable for this parameter

TtNUS/TAL-09-078-1522-5.1
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TABLE 2-4

SUMMARY OF 2003 SARA Il GROUNDWATER ANALYTICAL RESULTS

UST SITE 22

NAVAL AIR STATION PENSACOLA

PENSACOLA, FLORIDA

o Lead" TRPH?
Monitoring Sample ID Sample Date GCTL (ug/L) GCTL (ug/L)
MW33 PEN-21-MW33-01 2/11/03 NA 170U
MW34 PEN-21-MW34-01 2/11/03 NA 285

MW35 PEN-21-MW35-01 2/11/03 NA 2710/ 2680
MW36 PEN-21-MW36-01 2/11/03 NA 1,900
MW37 PEN-21-MW37-01 2/11/03 NA 170U
MW38 PEN-21-MW38-01 2/11/03 NA 894
MW39 PEN-21-MW39-01 2/11/03 NA 7,090
MW40 PEN-21-MW40-01 2/11/03 5.1 NA
MW41 PEN-21-MW41-01 2/11/03 6.5 NA
MW42 PEN-21-MW42-01 2/11/03 3.3U/41U NA
MW43 PEN-21-MW43-01 2/11/03 22.9 NA
MW44 PEN-21-MW44-01 2/11/03 5.0 NA

Notes:

1SW846-6010B

2FL-PRO

GCTL = Groundwater Cleanup Target Level established in Chapter 62-770, FAC
U = analyte not detected above laboratory method detection limit.

NA = Location not analyzed for this parameter

Concentrations in bold exceed the GCTL.

two values in one square indicate duplicate sample

TtNUS/TAL-09-078-1522-5.1
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3.0 SITE ASSESSMENT METHODOLOGY

Site 22 is a designated UST site and this SARA Ill has been completed in accordance with the FDEP
Petroleum Contaminated Site Cleanup Criteria Chapter 62-770 of the F.A.C. under CLEAN IV Contract
N62467-04-D-0055. All field activities including: soil sampling, monitoring well installation, and groundwater
sampling were conducted in accordance with FDEPs Standard Operating Procedures (SOPs) for Field
Activities (FDEP, 2008). Whenever the FDEP SOPs did not address a specific task, TtINUS deferred to the
TtNUS Corporate SOPs (TtNUS, 2007).

The site assessment methodologies used during this investigation are discussed below. The results of
the investigation are presented in Section 4.0. To alleviate concerns of base personnel and the FDEP, an
archeologist was on site throughout the field event to oversee intrusive activities in cultural and historical
sensitive areas. These concerns were raised during the scoping meetings, and therefore, the
archeologist on site observed the drilling and hand auger activities and inspected the soil samples to

reassure that no historical or cultural sensitive area was disturbed.

Due to the number of samples taken through the years and the different results gathered, a triad
approach was used in planning and implementing this investigation. Strategic planning was used to
target areas where high detections of contaminants or previous information have gaps or lack of proper
delineation of potential hot spot or plumes. Dynamic work strategies were implemented using the DPT
sampling techniques to have a rapid means of collecting groundwater and soil samples with the
assistance of field experience and technical expertise. Real-time measurement technologies were used

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

Soil and groundwater samples were collected at UST Site 22 (IR Site 21). Soil borings were advanced by
hand auger and DPT. Field screening observations including OVA screening visual inspection were used
to determine which samples were submitted to an on-site mobile laboratory. One or more soil samples
per soil boring were submitted to the mobile laboratory and the analytical results were used to determine
which samples would be submitted for off-site confirmation analysis. TINUS staff also compared the
mobile laboratory analytical results to the SCTLs and GCTLs in Chapter 62-777, F.A.C. and Natural
Attenuation Default Concentration (NADC) in Chapter 62-777, F.A.C.

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

content. This information provided the necessary data to determine the sampling progression.

TtNUS/TAL-09-078-1522-5.1 3-1 CTO 0056



Rev. 0
08/26/09

3.1 SOIL SAMPLING PLAN

The subsurface soil samples were collected at Site 22 to further delineate the extent of soil contamination.
Previous investigations and comments received from FDEP determined the soil sample collection should be
completed in the two shaded areas shown on Figure 3-1. Thirty-one (31) soil borings were advanced to a
depth of 10 feet below land surface (bls). Visual observations and data from the on-site mobile laboratory
determined the sampling progressions. Because many of the soil contaminants detected during the initial
assessment do not readily volatilize, field observations such as staining of soil and/or odor are other
important factors in choosing the samples sent to the on-site laboratory. The soil samples were collected
using hand augers and stainless steel bowls and spoons from discrete intervals depending on field
screening. Surface soil samples (0 to 6 inches bls) were not collected because most of the surface material
was removed during the cleanup activities following Hurricane Ivan. Additionally, beach sand and fill
material were brought from outside the base for a naturalized landscaping project. Efforts were made in the

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

The soil sampling depth was limited to 10 feet bls due to the presence of groundwater and proximity to the
Pensacola Bay. Previously groundwater measurements indicated the groundwater potentiometric surface
to be present approximately 1 to 3 feet bls (see Figures 4-1, 4-2 and 4-3). Soil samples were collected from
above the saturated zone of the water table. The soil samples were collected in accordance with FDEP
SOPs Field Sampling (FS) 3200, Subsurface Soil Sampling (FDEP, 2008) and the sampling methodology
was compliant with FDEP’s Global Risk Based Corrective Action (RBCA) Rule 62-780.

The soil samples collected at UST Site 22 were analyzed on site by a mobile laboratory for benzene,
ethylbenzene, toluene, xylenes (BTEX) and naphthalene. The data obtained from the on-site mobile
laboratory was used to determine soil boring progression as well as placement for new monitoring wells.
Based on low positive detections of BTEX and naphthalene, the decision was reached to decrease the

amount of DPT soil samples.

Five of the soil boring samples were sent to an off-site laboratory for confirmation analysis for VOCs,
MTBE, PAHs, 1- and 2-methylnaphthalene, and TRPH. The laboratory analytical methods used are
specified in Table 3-1. No soil samples were collected during the supplemental sampling event

conducted in January 2009.
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TABLE 3-1

2007 SARA 11l DPT SOIL ANALYTICAL SUMMARY
UST SITE 22

NAVAL AIR STATION PENSACOLA
PENSACOLA, FLORIDA

Mobile Off-site
Analysis Laboratory Laboratory
No. of Samples No. of Samples
Analyzed Analyzed
BTEX (SW-846 5035/8260B) 31 5
PAH (SW-846 8270C SIM) 31 5
TRPH (FDEP FL-PRO) 0 5

SW = Solid waste
SIM = Selected ion monitor
FL-PRO = Florida Petroleum Range Organics

BTEX = Benzene, toluene, ethylbenzene, xylene
PAH = Polycyclic Aromatic Hydrocarbons
TRPH = Total recoverable petroleum hydrocarbons

3.2 DPT GROUNDWATER SAMPLING PLAN

Concurrent with the soil sampling investigation, TtINUS collected groundwater samples from 42 soil boring
locations using DPT. DPT locations were determined by field screening activities coincidental with the
soil sampling. Groundwater samples were taken immediately below the water table, generally between
10 and 17 feet bls. Of the samples taken, 4 of the 42 DPT samples were taken from 19 to 30 feet bls.
The 42 DPT samples were submitted to a National Environmental Laboratory Accreditation Certification
(NELAC) certified on-site mobile laboratory for analysis of BTEX and naphthalene. DPT groundwater
samples were collected using DPT hole punch groundwater sampling. Groundwater samples were
collected using a peristaltic pump until turbidity was below 20 nephelometric turbidity units (NTUs) or until

it was stabilized.

In addition to the mobile laboratory analysis, 11 samples were sent to an off-site laboratory for
confirmation analysis. Although all samples were not analyzed for all the parameters, the confirmation
analysis included VOCs, MTBE, PAHs plus 1- and 2-methylnaphthalene, TRPH, and lead. The
laboratory analytical methods are specified in Table 3-2. No screen point samples were collected during

the January 2009 sampling event.
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TABLE 3-2
2007 SARA Il DPT GROUNDWATER ANALYTICAL SUMMARY
UST SITE 22
NAVAL AIR STATION PENSACOLA
PENSACOLA, FLORIDA

. Off-site
Mobile Laboratory
Analysis Laboratory
No. of Samples No. of Samples
Analyzed Analyzed
BTEX (SW-846 5030B/8260B) 42 11
PAH (SW-846 8270C SIM) 42 5
Lead (SW-846 6010B) 7 3
BTEX = Benzene, toluene, ethylbenzene, xylene SW = Solid waste
PAH = Polycyclic Aromatic Hydrocarbons SIM = Selected ion monitor
3.3 MICRO WELL AND MONITORING WELL INSTALLATION PLAN

Due to hurricane reconstruction activities, 16 previously installed monitoring wells (MWO01, MWO03, MW14,
MW26, MW30, MW31, MW39, MW40, MW45, MW46, MW47, MW50, MW54, MW55, MW56 and MW57)
could not be located. However, only three of the monitoring wells including: MW46R, MW54R and MW31R
were replaced based on their strategic locations. In addition to the three replacement wells, TINUS installed
16 additional permanent micro type monitoring wells. The locations of these wells were determined in the
field, in part based on the DPT groundwater sampling results. All monitoring wells were installed and
constructed in accordance with Navy and FDEP guidance documents. No monitoring wells were installed

during the January 2009 field event.

3.4 GROUNDWATER SAMPLING

Prior to obtaining groundwater samples, water levels and total well depths were measured for all available
wells for groundwater pieziometric determination. The wells were then purged using a peristaltic pump
and a low-flow quiescent purging technique. Purging completion was conducted in accordance with
FDEP SOP FS 2212, Well Purging Techniques (FDEP, 2008).

In April and May of 2007, groundwater samples were collected from the 16 new wells, 23 existing
monitoring wells, and 3 replacement wells. The monitoring and micro wells were sampled for target
compound list (TCL) VOCs, PAHs, TRPH, and lead. However, all the groundwater samples were not
analyzed for all the parameters. To determine the appropriate analyses for each groundwater sample

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

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

TABLE 3-3
2007 SARA Ill GROUNDWATER SAMPLE ANALYTICAL SUMMARY
UST SITE 22
NAVAL AIR STATION PENSACOLA
PENSACOLA, FLORIDA

Off-site Laboratory
Analysis No. of Samples
Analyzed
BTEX (SW-846 5030B/8260B) 17
PAH (SW-846 8270C SIM) 17
Lead (SW-846 6010B) 32
TRPH (FDEP FL-PRO) 17
BTEX = Benzene, toluene, ethylbenzene, xylene SW = Solid waste
PAH = Polycyclic aromatic hydrocarbons SIM = selected ion monitor

TRPH = Total recoverable petroleum hydrocarbons  FL-PRO =Florida Petroleum Range Organics

During the January 2009 field event, groundwater samples were collected from 17 permanent monitoring
wells. Specific location and analysis information is presented in Table 3-4. All monitoring wells were
sampled for lead, manganese, and zinc, one well (MW73) was sampled for VOCs as well. Groundwater
samples were collected in accordance with FDEP SOP FS 2220, Groundwater Sampling Techniques
(FDEP, 2008).

3.5 SAMPLE HANDLING

Sample handling includes the selection of sample containers, preservatives, allowable holding times,
sample packaging, shipping and appropriate chain of custody procedures. Samples were packaged and
shipped in general accordance with FDEP SOP 001/01 FS 1000, General Sampling (FDEP, 2008) and
applicable sections of FS 2200, Groundwater Sampling and FS 3000, Soil Sampling.
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TABLE 3-4
2009 SARA [ll GROUNDWATER SAMPLE ANALYTICAL SUMMARY
UST SITE 22
NAVAL AIR STATION PENSACOLA
PENSACOLA, FLORIDA

Off-site Laboratory

Analysis Location No. of Samples
Parameter Analysis Analyzed
VOCs (SW-846 /8260B) MW73 1
Lead (SW-846 6010B) MWO01,MW04, MWOS, 17

MW10, MW11, MW21,

Manganese (SW-846 6010B) MW28. MW34. MW36 17
MW39, MW43, MW44,
Zinc (SW-846 60108) MWA46R, MW48, MW61, 7

MWG69, MW73

VOCs=Volatile organic compounds SW = Solid waste

Sampling activities were documented in a site-specific field logbook, and samples were transmitted under
chain-of-custody protocols to the laboratory. Custody of samples was maintained and documented at all
times. Chain-of-custody began with the collection of the samples in the field. FDEP SOP FS 1000 (FS
1009, Sample Documentation and Evidence Custody) and TINUS SOP SA-6.3 provide a description of the
chain-of-custody procedures followed during sampling activities. TINUS SOP SA-6.3 may be reviewed upon

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

3.6 QUALITY CONTROL SAMPLES

Groundwater and soil sampling activities were performed in accordance with the procedures prescribed in
DEP-SOP-001/01. Groundwater and soil samples were collected in containers provided by the
laboratory. Quality control samples (e.g. matrix spike duplicate, rinsate blanks and trip blanks) were
collected and submitted to the laboratory.

Pre- and post-equipment rinsate blanks were collected during the soil and groundwater sampling events
in accordance to FDEP SOP 001/01 FQ 1000: Field Quality Control Requirements (FDEP, 2008). Two
quality control samples were collected during the Supplemental sampling event conducted in January.
One trip blank sample, designated “Trip Blank” accompanied the cooler containing VOC samples. One

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

Field instruments including the YSI 556 MPS Water Quality Meter and the Lamotte 2020e Turbidimeter,
were calibrated daily according to FDEP SOPs Field Testing 1000: General Field Testing and
Measurement, and manufacturer’s specifications (FDEP, 2008). Equipment calibration was documented on
an Equipment Calibration Log. A copy of the completed Equipment Calibration Log is included in
Appendix A.

3.8 SOIL ASSESSMENT

The soil screening investigation conducted during the 2007 portion of the SARA Ill was limited to
lithologic descriptions of drilling cores recorded during monitoring well installation. During drilling
operations continuous soil cores were recovered and soil samples from the cores were viewed and

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

3.8.1 Soil Lithologic Descriptions

Soil borings for the monitoring wells were advanced with a DPT rig. The soil borings were advanced
continuously from ground surface to the water table at each soil boring location. The site geologist
recorded the soil properties, including texture, color, and soil moisture for each soil boring and noted

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

3.8.2 New Monitoring Well Locations

While conducting field activities during the 2007 field events, 16 shallow monitoring wells (MW61 through
MW?76) and 3 replacement wells (MW31R, MW46R and MW54R) were installed at the site. The wells
were surveyed, and the top of casing for each well was recorded using the mean sea level as the datum.
Data obtained during previous investigations, recommendations from FDEP, and current data obtained in
the field, were evaluated to determine the locations of these new wells. The proposed location of the new
wells, as shown on Figure 3-1, was presented in the Sampling and Analysis Plan (TtNUS, 2006). No

monitoring wells have been installed since the 2007 field events.

3.8.3 Monitoring Well Installation

The micro monitoring wells were installed using a DPT rig and suitable tools. The initial 4 feet of each
temporary well boring was advanced with a hand auger of suitable diameter in order to clear underground
utilities that were not identified as part the utility clearance activities and to address concerns of cultural and

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

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

The newly installed wells were constructed of new, plastic-wrapped well materials. Each well was
constructed with 7/8 inch inside diameter (ID) schedule 40 polyvinyl chloride (PVC) well screen and riser.
The well screens were 10 feet in length with factory machined 0.010 inch slots. Each well screen was pre-
packed with 20/30-grade silica sand. Excess riser was cut to fit within a flush mount 8 inch diameter
protective manhole cover. A surface seal of sodium bentonite pellets and fine sand was emplaced above
the well screen to prevent surface water from entering the well screen and each boring was grouted to land

surface.

3.84 Monitoring Well Development

Each monitoring well was developed with a peristaltic pump and new surgical grade Teflon® lined
disposable tubing. Each well was considered developed once the pH, temperature, and conductivity of
the extracted groundwater stabilized and the groundwater was visibly clear (20 NTU or less).

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

3.8.5 Monitoring Well Sampling

Groundwater samples were collected using low-flow purging and sampling with a peristaltic pump and
Teflon® tubing dedicated to each well. All groundwater samples were collected using the procedures
specified in FDEP SOP FS 2200, Groundwater Sampling (FDEP, 2008).

Prior to groundwater sample collection, the monitoring wells were purged to remove stagnant water in the
well casing. Both purging and sampling operations were conducted at a flow rate that resulted in a
groundwater turbidity measurement of 20 NTU or less if possible in accordance with FDEP SOP FS 2200,
Groundwater Sampling (FDEP, 2008) and the field parameter including pH, conductivity, and temperature

were stabilized.

For non-VOC laboratory analysis, groundwater samples were collected using the peristaltic pump sterile
Teflon and medical grade tubing. The sample aliquot for VOC analysis were collected last by slowly pulling
the Teflon® tubing out of the well to minimize agitation of the water in the monitoring well and then
transferring the contents of the tubing to a VOC vial. After collection, all samples were placed in a cooler

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

Data were collected during the additional site investigation to evaluate the presence of contaminants and
direction of groundwater movement. Groundwater elevations were determined from static water
level (SWL) measurements and a well top-of-casing elevation survey, conducted by professional

surveyors.

3.9.1 Static Water Level Measurements

A round of depth-to-groundwater measurements was made in all site monitoring wells available during
May 2007 and January 2009. Groundwater elevations were calculated from the top of casing survey
elevations and the SWL measurements. The groundwater isocontour maps are discussed in Section
4.3.1 and the recorded measurements are presented in Appendix A.

When the original wells were installed at Site 22, an arbitrary elevation was assigned to a utility location
that was used as a benchmark for the survey. Subsequent wells were also surveyed using the arbitrary
elevation. Casing elevations for wells installed during the 2007 event were surveyed in reference to North
American Vertical Datum 1988 (NAVD). The elevation of preexisting monitoring well MW59 was also
surveyed in reference to NAVD, and the resultant elevation differential was used to correct the casing
elevations of the remaining pre-existing monitoring wells relative to NAVD.
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4.0 SITE ASSESSMENT RESULTS

4.1 SOIL ASSESSMENT RESULTS

Interpretation of site lithology and stratigraphy was based on visual examination of soil cores collected from
borings advanced during monitoring well installations. The recorded lithology was consistent with previous
descriptions at the site (TtNUS, 2003). As part of recovery efforts following Hurricane Ivan, white fine
grained sand was used as landscaping fill and occupies most of the surface soil. Underlying the fill sand,
typical lithology consists of inter-bedded, various colored, silty clayey sands, silty sands, clayey silty sands,

and silty sand.

The surficial geology of the area consists of Pleistocene marine deposits made up of light brown to tan,
fine quartz sand with associated stringers and lenses of gravel and clay. Underlying these deposits,
increasing with age, are the Citronelle Formation, the Miocene Coarse Clastics, the Pensacola Clay, the
Tampa Formation, the Chickasawhay Limestone, the Bucatunna Clay member of the Byram Formation,
the Ocala Group, the Lisbon equivalent, the Tallahatta Formation, and the Hatchetighee Formation. The
Pleistocene deposits and Citronelle formation are often impossible to differentiate, and together range in
thickness from approximately 30 feet to 800 feet across the county (NEESA, 1983).

Based on the previous subsurface investigations conducted at NAS Pensacola, including Geraghty and
Miller, Inc. (1986), and Ecology and Environment, Inc. (E&E, 1991) the stratigraphy from 0 to 100 feet bls

at the facility consists of, in descending order:

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

abundant shell material and localized thin layers of silty clay.

o An approximately 15-feet thick, blue to green marine clay that is laterally persistent across the
facility and serves as an aquitard, inhibiting groundwater movement between the units above and

below it.

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

localized marine and fluvial clays.
4.2 SOIL SAMPLING RESULTS

A total of 31 DPT subsurface soil samples were collected from the site. Using the DPT sampling techniques
and the quick turn-around detections from the on-site laboratory, areas of soil contaminated with PAHs and

TRPH could be more clearly defined. Minimal detections were reported in all but one of the soil samples,
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and the results were below the residential SCTLs. Only one sample, DP26S, located at the southwest
portion of the site, reported a concentration above the residential SCTL for PAHs in the on-site laboratory
results. However, the confirmatory results of DP26S from the off-site laboratory reported a concentration

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

4.3 SITE HYDROGEOLOGY

Hydrogeologic data were collected during the additional site assessment to evaluate movement of
groundwater in the shallow surficial aquifer at the site. Depth to groundwater and groundwater elevation
were used to determine the groundwater flow direction at the site. According to the measurements
recorded, the groundwater flow is to the southeast. However, due to the proximity of the Pensacola Bay,

tidal influences and irrigation systems affect the site hydrogeology.

43.1 Static Water Level and Groundwater Elevations

On-site depth to water measurements and groundwater elevation determinations were recorded from site
monitoring wells on May 2007 and January 2009. The depth to water measurement data and the relative
elevations from the well top of casing survey were used to determine relative groundwater elevations at
each monitoring well. The water level measurements are compiled and provided in Appendix A.
Additionally the information available has been summarized and presented graphically on Figures 4-1 and
4-2. The isocontour map created with water level measurements taken in the summer of 2000, is

presented on Figure 4-3, for reference.

4.4 GROUNDWATER ASSESSMENT RESULTS

In 2007, groundwater samples were collected from 23 existing monitoring wells, 3 replacement monitoring
wells, and 16 newly installed monitoring wells, as shown on Figure 4-4. During the supplemental
sampling event conducted in January 2009, groundwater samples were collected from 17 monitoring

wells as shown on Figure 4-5.

441 Existing Monitoring Well Groundwater Re-sampling Results

Twenty-three (23) existing monitoring wells and three replacement monitoring wells were sampled for
specific parameters based on previous investigations and FDEP comments. Due to the proximity to the
Pensacola Bay, the groundwater is shallow and the groundwater depth is from less than 1 foot to just
over 3 feet bls. Existing wells had GCTL exceedances for lead, TRPH, xylenes, ethylbenzene,
naphthalene, 1-methylnaphthalene and 2-methylnaphthalene, as well as exceedances of the NADC for

lead. A summary of the groundwater sampling results for the 2007 field event is presented in Table 4-1.
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Validated laboratory data from the January 2009 yielded similar results (Appendix B). These results are
presented in Table 4-2. GCTL exceedances were recorded for lead, manganese, ethylbenzene and

xylene. Lead results from MW11 revealed an exceedance of the lead NADC of 150 micrograms per liter
(Hg/L).

4.4.2 New Monitoring Well Groundwater Sampling Results

Sixteen (16) new micro wells were installed to further delineate the two southern areas. The new wells
reported detections of lead, TRPH, xylenes, ethylbenzene, naphthalene, 1-methylnaphthalene and

2-methylnaphthalene exceeding GCTLs.

According to the results obtained from the new monitoring wells, a PAH and TRPH groundwater plume
exists in the southwest portion of the site. However, the concentrations detected are below the NADC
criteria. Also, in the southeast area of the site, three samples reported ethylbenzene and total xylenes
exceeding the GCTLs and one sample contained only ethylbenzene exceeding GCTLs. However, only
one monitoring well (MW73) was reported to contain ethylbenzene (350 pg/L) exceeding the NADC of

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

4.4.3 Monitoring Well Groundwater Sample Results

A total of 42 groundwater samples were collected for UST Site 22 (IR Site 21) during the 2007 phase of
the investigation, which included resampling 26 existing monitoring wells. These samples reported
concentrations of lead, TRPH, naphthalene, 1-methylnaphthalene, and 2-methylnaphthalene exceeding
GCTLs. Seventeen (17) monitoring wells were sampled during the January 2009 event. Lead,
manganese, ethylbenzene, and xylene were detected at concentrations greater than their respective

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

4.4.4 DPT Groundwater Sample Results

A total of 42 DPT groundwater samples were sent to the on-site mobile laboratory and 19 of those
samples were sent to the off-site laboratory for confirmation. Lead and total xylenes were reported

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

4.4.5 Lead in Groundwater

A comparison was made with the groundwater sample results for lead from this and previous
investigations. A summary of the results is shown in Table 4-3. According to the comparison, there is

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

affecting the reported concentrations for lead.

Results from the groundwater sampling for lead and VOCs conducted in January 2009 are presented on
Figure 4-6. These results of the lead analysis were used in a lead population study to determine if the
lead in the groundwater was naturally occurring or anthropogenic. Using statistical analysis to compare
the distribution and concentration of lead occurrences at Site 22, it was determined that the lead at the
site was not naturally occurring. However, the study did not reveal any pattern to the lead exceedances.
This fact leads to the conclusion that there appears to be no significant continuing source of lead at the

site. The lead population analysis and graphs are located in Appendix C.
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Rev. 0

08/26/09
TABLE 4-1
SUMMARY OF 2007 SARA 1ll GROUNDWATER ANALYTICAL RESULTS
UST SITE 22
NAVAL AIR STATION PENSACOLA
PENSACOLA, FLORIDA
PAGE 1 OF 9
Sample No. Natural NASP21GW0402 | NASP21GW1102 [ NASP21GW1202 | NASP21GW1302 | NASP21GW1502
Sample Location| ~ GCTL® Attenuation MWO4 MW11 MW12 MW13 MW15
(ug/L) Default Source
Collect Date Criteria ©(ug/L) 5/8/2007 5/7/2007 5/7/2007 5/7/2007 5/7/2007

Analyte (CAS #)
Volatile @ (ug/L)
Benzene (71-43-2) 1 100 NA NA NA NA NA
Toluene (108-88-3) 40 400 NA NA NA NA NA
Ethylbenzene (100-41-4) 30 300 NA NA NA NA NA
Xylenes (1330-20-7) 20 200 NA NA NA NA NA
Polycyclic Aromatic Hydrocarbons @ (ug/L)
Acenaphthene (83-32-9) 20 200 NA NA NA NA NA
Acenaphthylene (208-96-8) 210 2100 NA NA NA NA NA
Fluoranthene (206-44-0) 280 2800 NA NA NA NA NA
Fluorene (86-73-7) 280 2800 NA NA NA NA NA
1-Methylnaphthalene (90-12-0) 28 280 NA NA NA NA NA
2-Methylnaphthalene (91-57-6) 28 280 NA NA NA NA NA
Naphthalene (91-20-3) 14 140 NA NA NA NA NA
Phenanthrene (85-01-8) 210 2100 NA NA NA NA NA
Pyrene (129-00-0) 210 2100 NA NA NA NA NA
Total Recoverable Petroleum Hydrocarbons(") (ng/L)

5,000 50,000 NA NA NA NA NA
Metals ® (ug/L)
Lead (7439-92-1) 15 150 579 416 99.9 158 34

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

2 SW-846 8260B, * SW-846 8310, * FL-PRO, ® SW-846 6010B U = analyte not detected above laboratory method detection limit
Bold indicates exceedance of regulatory limits.
NA = location not analyzed for this parameter J = analyte detected at an estimated concentration

TtNUS/TAL-09-078-1522-5.1 4-10 CTO 0056



Rev. 0

08/26/09
TABLE 4-1
SUMMARY OF 2007 SARA 1ll GROUNDWATER ANALYTICAL RESULTS
UST SITE 22
NAVAL AIR STATION PENSACOLA
PENSACOLA, FLORIDA
PAGE 2 OF 9
Sample No. Natural NASP21GW1602 | NASP21GW1702 | NASP21GW1802 | NASP21GW1902 | NASP21GW2002
Sample Location| ~ GCTL® Attenuation MW16 MW17 MW18 MW19 MW20
(ug/L) Default Source
Collect Date; Criteria ©(ug/L) 5/7/2007 5/7/2007 5/7/2007 5/9/2007 5/9/2007

Analyte (CAS #)
Volatile @ (ug/L)
Benzene (71-43-2) 1 100 NA NA NA NA NA
Toluene (108-88-3) 40 400 NA NA NA NA NA
Ethylbenzene (100-41-4) 30 300 NA NA NA NA NA
Xylenes (1330-20-7) 20 200 NA NA NA NA NA
Polycyclic Aromatic Hydrocarbons @ (ug/L)
Acenaphthene (83-32-9) 20 200 NA NA NA NA NA
Acenaphthylene (208-96-8) 210 2100 NA NA NA NA NA
Fluoranthene (206-44-0) 280 2800 NA NA NA NA NA
Fluorene (86-73-7) 280 2800 NA NA NA NA NA
1-Methylnaphthalene (90-12-0) 28 280 NA NA NA NA NA
2-Methylnaphthalene (91-57-6) 28 280 NA NA NA NA NA
Naphthalene (91-20-3) 14 140 NA NA NA NA NA
Phenanthrene (85-01-8) 210 2100 NA NA NA NA NA
Pyrene (129-00-0) 210 2100 NA NA NA NA NA
Total Recoverable Petroleum Hydrocarbons(") (ng/L)

5,000 50,000 NA NA NA NA NA
Metals ® (ug/L)
Lead (7439-92-1) 15 150 27.9 98.2 67.6 18.8 43.9

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

2 SW-846 8260B, * SW-846 8310, * FL-PRO, ® SW-846 6010B U = analyte not detected above laboratory method detection limit
Bold indicates exceedance of regulatory limits.
NA = location not analyzed for this parameter J = analyte detected at an estimated concentration

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



Rev. 0

08/26/09
TABLE 4-1
SUMMARY OF 2007 SARA 1ll GROUNDWATER ANALYTICAL RESULTS
UST SITE 22
NAVAL AIR STATION PENSACOLA
PENSACOLA, FLORIDA
PAGE 3 OF 9
Sample No. Natural NASP21GW2002D | NASP21GW2102 | NASP21GW2302 | NASP21GW2402 | NASP21GW2502
Sample Location| ~ GCTL® Attenuation | \nyoo (duplicate) MW21 MW23 MW24 MW25
(ug/L) Default Source
Collect Date Criteria ©(ug/L) 5/9/2007 5/7/2007 5/7/2007 5/9/2007 5/9/2007

Analyte (CAS #)
Volatile ® (ug/L)
Benzene (71-43-2) 1 100 NA NA NA NA NA
Toluene (108-88-3) 40 400 NA NA NA NA NA
Ethylbenzene (100-41-4) 30 300 NA NA NA NA NA
Xylenes (1330-20-7) 20 200 NA NA NA NA NA
Polycyclic Aromatic Hydrocarbons ® (ug/L)
Acenaphthene (83-32-9) 20 200 NA NA NA NA NA
Acenaphthylene (208-96-8) 210 2100 NA NA NA NA NA
Fluoranthene (206-44-0) 280 2800 NA NA NA NA NA
Fluorene (86-73-7) 280 2800 NA NA NA NA NA
1-Methylnaphthalene (90-12-0) 28 280 NA NA NA NA NA
2-Methylnaphthalene (91-57-6) 28 280 NA NA NA NA NA
Naphthalene (91-20-3) 14 140 NA NA NA NA NA
Phenanthrene (85-01-8) 210 2100 NA NA NA NA NA
Pyrene (129-00-0) 210 2100 NA NA NA NA NA
Total Recoverable Petroleum Hydrocarbons(") (ng/L)

5,000 50,000 NA NA NA NA NA
Metals ® (ug/L)
Lead (7439-92-1) 15 150 46.2 71.7 120 40.6 10.8

! Groundwater Cleanup Criteria as provided in Chapter 62-777,F.A.C.
2 SW-846 8260B, * SW-846 8310, * FL-PRO, ® SW-846 6010B

U = analyte not detected above laboratory method detection limit

Bold indicates exceedance of regulatory limits.

NA = location not analyzed for this parameter

TtNUS/TAL-09-078-1522-5.1

J = analyte detected at an estimated concentration
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® Natural Attenuation Default Source Criteria as provide in Chapter 62-777, F.A.C.
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08/26/09
TABLE 4-1
SUMMARY OF 2007 SARA 1ll GROUNDWATER ANALYTICAL RESULTS
UST SITE 22
NAVAL AIR STATION PENSACOLA
PENSACOLA, FLORIDA
PAGE 4 OF 9
Sample No. Natural NASP21GW31R01 | NASP21GW3802 | NASP21GW3802D | NASP21GW4102 | NASP21GW4202
Sample Location| ~ GCTL® Attenuation MW31R MW38 MW38 (duplicate) MW41 MW42
(ug/L) Default Source
Collect Date; Criteria ®(ug/L) 5/10/2007 5/10/2007 5/10/2007 5/7/2007 5/7/2007

Analyte (CAS #)
Volatile ® (ug/L)
Benzene (71-43-2) 1 100 NA 05U 05U NA NA
Toluene (108-88-3) 40 400 NA 04U 04U NA NA
Ethylbenzene (100-41-4) 30 300 NA 2] 4] NA NA
Xylenes (1330-20-7) 20 200 NA 19 25 NA NA
Polycyclic Aromatic Hydrocarbons ® (ug/L)
Acenaphthene (83-32-9) 20 200 NA 1 1 NA NA
Acenaphthylene (208-96-8) 210 2100 NA 0.06 U 0.06 U NA NA
Fluoranthene (206-44-0) 280 2800 NA 0.06 U 0.06 U NA NA
Fluorene (86-73-7) 280 2800 NA 0.09J 0.6 NA NA
1-Methylnaphthalene (90-12-0) 28 280 NA 62 58 NA NA
2-Methylnaphthalene (91-57-6) 28 280 NA 100J 991 NA NA
Naphthalene (91-20-3) 14 140 NA 31 32 NA NA
Phenanthrene (85-01-8) 210 2100 NA 0.05U 0.05U NA NA
Pyrene (129-00-0) 210 2100 NA 0.06 U 0.06 U NA NA
Total Recoverable Petroleum Hydrocarbons(") (ng/L)

5,000 50,000 NA 18,000 16,000 NA NA
Metals ® (ug/L)
Lead (7439-92-1) 15 150 573 NS NS 20.9 9.1

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

2 SW-846 8260B, > SW-846 8310, * FL-PRO, * SW-846 6010B U = analyte not detected above laboratory method detection limit
Bold indicates exceedance of regulatory limits.
NA = location not analyzed for this parameter J = analyte detected at an estimated concentration

TtNUS/TAL-09-078-1522-5.1 4-13 CTO 0056
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08/26/09
TABLE 4-1
SUMMARY OF 2007 SARA Il GROUNDWATER ANALYTICAL RESULTS
UST SITE 22
NAVAL AIR STATION PENSACOLA
PENSACOLA, FLORIDA
PAGE5O0OF9
Sample No. Natural NASP21GW4304 | NASP21GWA4403 | NASP21GW46R01 [ NASP21GW5101 | NASP21GW5202
Sample Location| ~ GCTL® Attenuation MW43 MW44 MWA46R MW51 MW52
(ug/L) Default Source
Collect Date Criteria ©(ug/L) 5/9/2007 5/7/2007 5/10/2007 5/10/2007 5/10/2007
Analyte (CAS #)
Volatile ® (ug/L)
Benzene (71-43-2) 1 100 1 NA 05U 05U 05U
Toluene (108-88-3) 40 400 04U NA 0.4U 04U 0.4U
Ethylbenzene (100-41-4) 30 300 03U NA 0.3U 03U 0.3U
Xylenes (1330-20-7) 20 200 1U NA 1U 1U 1U
Polycyclic Aromatic Hydrocarbons @ (ug/L)
Acenaphthene (83-32-9) 20 200 0.23J NA 0.4 0.07U 1
Acenaphthylene (208-96-8) 210 2100 0.06 U NA 0.06 U 0.06 U 0.06 U
Fluoranthene (206-44-0) 280 2800 0.06 U NA 0.06 U 0.06 U 0.06 U
Fluorene (86-73-7) 280 2800 0.23J NA 0.1J 0.07U 0.7
1-Methylnaphthalene (90-12-0) 28 280 4 NA 0.4 1 130
2-Methylnaphthalene (91-57-6) 28 280 0.07U NA 0.2J 1 1403
Naphthalene (91-20-3) 14 140 0.3 NA 0.4 0.5 140
Phenanthrene (85-01-8) 210 2100 0.05U NA 0.06J 0.05U 0.05U
Pyrene (129-00-0) 210 2100 0.06 U NA 0.06 U 0.06 U 0.06 U
Total Recoverable Petroleum Hydrocarbons(") (ng/L)
5,000 50,000 3,100 NA 2,100 290J 3,100

Metals ® (ug/L)
Lead (7439-92-1) 15 150 80.8 7.9 14.2 NS NS

* Groundwater Cleanup Criteria as provided in Chapter 62-777,F.A.C.

2 SW-846 8260B, * SW-846 8310, * FL-PRO, ® SW-846 6010B

Bold indicates exceedance of regulatory limits.

NA = location not analyzed for this parameter

TtNUS/TAL-09-078-1522-5.1
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J = analyte detected at an estimated concentration

U = analyte not detected above laboratory method detection limit

® Natural Attenuation Default Source Criteria as provide in Chapter 62-777, F.A.C.

CTO 0056
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08/26/09
TABLE 4-1
SUMMARY OF 2007 SARA Il GROUNDWATER ANALYTICAL RESULTS
UST SITE 22
NAVAL AIR STATION PENSACOLA
PENSACOLA, FLORIDA
PAGE 6 OF 9
Sample No. Natural NASP21GW5302 | NASP21GW5302D | NASP21GW5401 | NASP21GW6001 | NASP21GW6101
Sample Location| ~ GCTL® Attenuation MWS53 MWS53 (duplicate) MW54 MWE0 MW61
(ug/L) Default Source
Collect Date Criteria ®(ug/L) 5/9/2007 5/9/2007 5/10/2007 5/8/2007 5/8/2007
Analyte (CAS #)
Volatile ® (ug/L)
Benzene (71-43-2) 1 100 05U 05U NA 05U 05U
Toluene (108-88-3) 40 400 04U 0.4U NA 0.4U 0.4U
Ethylbenzene (100-41-4) 30 300 03U 0.3U NA 0.3U 03U
Xylenes (1330-20-7) 20 200 8 9 NA 1U 1U
Polycyclic Aromatic Hydrocarbons ® (ug/L)
Acenaphthene (83-32-9) 20 200 0.23J 0.2J NA 0.4 0.6
Acenaphthylene (208-96-8) 210 2100 0.06 U 0.06 U NA 2 0.06 U
Fluoranthene (206-44-0) 280 2800 0.06 U 0.06 U NA 0.06 U 0.06 U
Fluorene (86-73-7) 280 2800 0.23J 0.1J NA 1 0.4
1-Methylnaphthalene (90-12-0) 28 280 2 2 NA 18 81
2-Methylnaphthalene (91-57-6) 28 280 AN 2 NA 22 110
Naphthalene (91-20-3) 14 140 1 1 NA 4 110
Phenanthrene (85-01-8) 210 2100 0.05U 0.05U NA 0.05U 0.05U
Pyrene (129-00-0) 210 2100 0.06 U 0.06 U NA 0.06 U 0.06 U
Total Recoverable Petroleum Hydrocarbons(") (ng/L)
5,000 50,000 1,000 950 NA 8,800 5,300

Metals ® (ug/L)
Lead (7439-92-1) 15 150 45 40.2 1.8U NS NS

! Groundwater Cleanup Criteria as provided in Chapter 62-777,F.A.C.
2 SW-846 82608, ° SW-846 8310, “ FL-PRO, ® SW-846 6010B
Bold indicates exceedance of regulatory limits.
NA = location not analyzed for this parameter

TtNUS/TAL-09-078-1522-5.1 4-15

J = analyte detected at an estimated concentration

U = analyte not detected above laboratory method detection limit

% Natural Attenuation Default Source Criteria as provide in Chapter 62-777, F.A.C.
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08/26/09
TABLE 4-1
SUMMARY OF 2007 SARA Il GROUNDWATER ANALYTICAL RESULTS
UST SITE 22
NAVAL AIR STATION PENSACOLA
PENSACOLA, FLORIDA
PAGE 7 OF 9
Sample No. Natural NASP21GW6201 | NASP21GW6301 | NASP21GW6401 | NASP21GW6401D | NASP21GW6501
Sample Location| ~ GCTL® Attenuation MW62 MW63 MW64 MW64 (duplicate) MW6S
(ug/L) Default Source
Collect Date; Criteria (5’(ug/L) 5/8/2007 5/8/2007 5/8/2007 5/8/2007 5/8/2007
Analyte (CAS #)
Volatile @ (ug/L)
Benzene (71-43-2) 1 100 05U 05U 05U 05U 05U
Toluene (108-88-3) 40 400 04U 04U 0.4U 04U 04U
Ethylbenzene (100-41-4) 30 300 2 03U 03U 03U 0.81J
Xylenes (1330-20-7) 20 200 13 1U 1U 1U 1J
Polycyclic Aromatic Hydrocarbons @ (ug/L)
Acenaphthene (83-32-9) 20 200 0.5 0.5 0.3 0.3 0.4
Acenaphthylene (208-96-8) 210 2100 0.06 U 0.06 U 0.06 U 0.06 U 0.4
Fluoranthene (206-44-0) 280 2800 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U
Fluorene (86-73-7) 280 2800 0.5 0.5 0.4 0.4 0.6
1-Methylnaphthalene (90-12-0) 28 280 65 6 7 7 16
2-Methylnaphthalene (91-57-6) 28 280 81 5 11 10 16
Naphthalene (91-20-3) 14 140 93 0.9 1 0.9 8
Phenanthrene (85-01-8) 210 2100 0.05U 0.05U 0.05U 0.05U 0.05U
Pyrene (129-00-0) 210 2100 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U
Total Recoverable Petroleum Hydrocarbons (ng/L)
5,000 50,000 13,000 11,000 10,000 12,000 13,000

Metals ® (ug/L)
Lead (7439-92-1) 15 150 NS NS NS NS NS

* Groundwater Cleanup Criteria as provided in Chapter 62-777,F.A.C.
% SW-846 82608, * SW-846 8310, * FL-PRO, ® SW-846 6010B
Bold indicates exceedance of regulatory limits.
NA = location not analyzed for this parameter

TtNUS/TAL-09-078-1522-5.1 4-16

J = analyte detected at an estimated concentration

U = analyte not detected above laboratory method detection limit

% Natural Attenuation Default Source Criteria as provide in Chapter 62-777, F.A.C.
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Rev. 0

08/26/09
TABLE 4-1
SUMMARY OF 2007 SARA 1ll GROUNDWATER ANALYTICAL RESULTS
UST SITE 22
NAVAL AIR STATION PENSACOLA
PENSACOLA, FLORIDA
PAGE 8 OF 9
Sample No. Natural NASP21GW6601 [ NASP21GW6701 | NASP21GW6801 | NASP21GW6901 | NASP21GW7001
Sample Location| ~ GCTL @ Attenuation MW66 MW67 MW68S MW69 MW?70
(ug/L) Default Source
Collect Date; Criteria ©(ug/L) 5/8/2007 5/9/2007 5/9/2007 5/9/2007 5/9/2007

Analyte (CAS #)
Volatile ® (ug/L)
Benzene (71-43-2) 1 100 05U NA NA NA NA
Toluene (108-88-3) 40 400 0.4U NA NA NA NA
Ethylbenzene (100-41-4) 30 300 03U NA NA NA NA
Xylenes (1330-20-7) 20 200 1U NA NA NA NA
Polycyclic Aromatic Hydrocarbons ® (ug/L)
Acenaphthene (83-32-9) 20 200 0.2J NA NA NA NA
Acenaphthylene (208-96-8) 210 2100 0.06 U NA NA NA NA
Fluoranthene (206-44-0) 280 2800 0.06 U NA NA NA NA
Fluorene (86-73-7) 280 2800 0.1J NA NA NA NA
1-Methylnaphthalene (90-12-0) 28 280 02U NA NA NA NA
2-Methylnaphthalene (91-57-6) 28 280 0.3 NA NA NA NA
Naphthalene (91-20-3) 14 140 0.1J NA NA NA NA
Phenanthrene (85-01-8) 210 2100 0.2 NA NA NA NA
Pyrene (129-00-0) 210 2100 0.06 U NA NA NA NA
Total Recoverable Petroleum Hydrocarbons(") (ng/L)

5,000 50,000 400 NA NA NA NA
Metals ® (ug/L)
Lead (7439-92-1) 15 150 NS 57.4 114 21.6 iU

! Groundwater Cleanup Criteria as provided in Chapter 62-777,F.A.C.

2 SW-846 8260B, > SW-846 8310, * FL-PRO, ® SW-846 6010B

Bold indicates exceedance of regulatory limits.

NA = location not analyzed for this parameter

TtNUS/TAL-09-078-1522-5.1
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J = analyte detected at an estimated concentration

U = analyte not detected above laboratory method detection limit

% Natural Attenuation Default Source Criteria as provide in Chapter 62-777, F.A.C.
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08/26/09
TABLE 4-1
SUMMARY OF 2007 SARA Il GROUNDWATER ANALYTICAL RESULTS
SITE 22
NAVAL AIR STATION PENSACOLA
PENSACOLA, FLORIDA
PAGE 9 OF 9
Sample No. Natural NASP21GW7101| NASP21GW7201| NASP21GW7301| NASP21GW7401|NASP21GW7501| NASP21GW7601
Sample Location| GCTL @ Attenuation MW71 MW72 MW73 MW74 MW75 MW76
(ug/L) Default Source
Collect Date Criteria ®(ug/L) 5/9/2007 5/9/2007 5/10/2007 5/10/2007 5/10/2007 5/10/2007
Analyte (CAS #)
Volatile ® (ug/L)
Benzene (71-43-2) 1 100 NA NA 05U 05U 05U 05U
Toluene (108-88-3) 40 400 NA NA 3 6 0.4U 12
Ethylbenzene (100-41-4) 30 300 NA NA 350 120 6 45
Xylenes (1330-20-7) 20 200 NA NA 52 190 10 200
Polycyclic Aromatic Hydrocarbons @ (ug/L)
Acenaphthene (83-32-9) 20 200 NA NA 0.1J 0.07U 0.2 0.07U
Acenaphthylene (208-96-8) 210 2100 NA NA 0.06 U 0.06 U 0.06 U 0.06 U
Fluoranthene (206-44-0) 280 2800 NA NA 0.08J 0.1J 0.06 U 0.06 U
Fluorene (86-73-7) 280 2800 NA NA 0.07U 0.07U 0.1J 0.07U
1-Methylnaphthalene (90-12-0) 28 280 NA NA 4 3 0.5 2
2-Methylnaphthalene (91-57-6) 28 280 NA NA 6 4 0.6 3
Naphthalene (91-20-3) 14 140 NA NA 35 10 8 9
Phenanthrene (85-01-8) 210 2100 NA NA 0.05U 0.1J 0.05U 0.05U
Pyrene (129-00-0) 210 2100 NA NA 0.09J 0.1J 0.06 U 0.06 U
Total Recoverable Petroleum Hydrocarbons(") (ng/L)
5,000 50,000 NA NA 2,300 2,300 1,400 3,700

Metals ® (ug/L)
Lead (7439-92-1) 15 150 22U 6.3 63.7 31.4 8.5 27.1

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

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

Bold indicates exceedance of regulatory limits.

NA = location not analyzed for this parameter

TtNUS/TAL-09-078-1522-5.1

J = analyte detected at an estimated concentration
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TABLE 4-2 Rev. 0
SUMMARY OF 2009 SARA Ill SUPPLEMENT GROUNDWATER ANALYTICAL RESULTS 08/26/09
UST SITE 22
NAVAL AIR STATION PENSACOLA
PENSACOLA, FLORIDA
Well Number| MWO1 MWO04 MWO08 MW10 MW11 MW21
Sample Datej 1/8/2009 1/7/2009 1/7/2009 1/7/2009 1/7/2009 1/7/2009
Sample ID|[NASP21-MW01-0109 |NASP21-MWO04-0109 [NASP21-MW08-0109 |NASP21-MW10-0109 |[NASP21-MW11-0109 NASP21-MW21-0109
FDEP GCTLs FDEP NADC|
Analyte (CAS #) @ (o) @ (o)
Metals © (ng/L)
Lead (7439-92-1) 15 150 24.1 70.5 45.7 106 348 7.5
Manganese (7439-96-5) 50 500 153 8 11.6 2U 6.1 97.7
Zinc (7440-66-6) 5,000 50,000 28.3 88.9 951 175 423 15.4U
Volatile Organic Compounds @ (ng/L)
Ethylbenzene (100-41-4) 30 300 NS NS NS NS NS NS
Total Xylenes (1330-20-7) 20 200 NS NS NS NS NS NS
Well Number| MW28 MW34 MW36 MW39 MW43 MW44
Sample Datej 1/7/2009 1/7/2009 1/7/2009 1/7/2009 1/7/2009 1/7/2009
Sample ID|[NASP21-MW28-0109 |NASP21-MW34-0109 [NASP21-MW36-0109 |NASP21-MW39-0109 |[NASP21-MW43-0109 NASP21-MW44-0109
FDEP GCTLs FDEP NADC]
Analyte (CAS #) @ (ug/L) @ (ugiL)
Metals © (ug/L)
Lead (7439-92-1) 15 150 103 25U 23.1 104 67.8 16.7
Manganese (7439-96-5) 50 500 21.8 187 20.2 2U 9.8 154
Zinc (7440-66-6) 5,000 50,000 153 90.5 144 13.1U 59U 57.3
Volatile Organic Compounds © (ug/L)
Ethylbenzene (100-41-4) 30 300 NS NS NS NS NS NS
Total Xylenes (1330-20-7) 20 200 NS NS NS NS NS NS
Well Number| MW46R Mw48 MW61 MW69 MW73 MW?73 (duplicate)
Sample Date} 1/8/2009 1/7/2009 1/7/2009 1/7/2009 1/8/2009 1/8/2009
Sample ID|[NASP21-MW46R-0109|NASP21-MW48-0109 [NASP21-MW61-0109 |NASP21-MW69-0109 |NASP21-MW73-0109 [NASP21-MW73-0109-D
FDEP GCTLs FDEP NADC|
Analyte (CAS #) @ (ug/L) @ (uglL)
Metals © (ug/L)
Lead (7439-92-1) 15 150 5.7 9.7 5.8 10.2 43.1 44.3
Manganese (7439-96-5) 50 500 14.6 148 29.5 51 3.9 4.1
Zinc (7440-66-6) 5,000 50,000 19 22.6 75U 115 33U 31U
Volatile Organic Compounds © (ug/L)
Ethylbenzene (100-41-4) 30 300 NS NS NS NS 100 110
Total Xylenes (1330-20-7) 20 200 NS NS NS NS 22 23
Notes:
U = analyte was not detected above laboratory method detection limit @ As provided in 62-770 F.A.C.
NS = location was not sampled for this analyte @ As provided in 62-777 Table V F.A.C.
GCTL = Groundwater Cleanup Target Level © SW-846 6010B
FDEP = Florida Department of Environmental Protection ® SW-846 8260B
NADC = Natural Attenuation Default concentrations
Values in bold indicate an exceedance of regulatory criteria
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TABLE 4-3

SUMMARY OF HISTORICAL LEAD ANALYTICAL RESULTS

UST SITE 22
NAVAL AIR STATION PENSACOLA
PENSACOLA, FLORIDA

Lead Concentrations in Groundwater ( ug/L)

Lead Concentrations in Groundwater (pg/L)

Well ID
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241
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Bold = exceedance of Florida Groundwater Cleanup Target Level of 15 pg/L
or the Natural Attenuation Default Source Criteria (NADSC) of 150 pg/L

U = analyte not detected above laboratory method detection limit

J = estimated value two values in one square indicate duplicate sample
Shaded square = not sampled during that specific event
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5.0 CONCLUSIONS AND RECOMMENDATIONS

The conclusions discussion below is separated into three groups: conclusions of the first SARA
completed in January 2001 (TtNUS, 2001); conclusions as a result of the SARA No. 2 completed in 2003

(TtNUS, 2003); and conclusions of the additional assessment and the results from the sampling events

conducted in May 2007, as well as the supplemental event conducted in January 2009.

5.1

SARA | DISCUSSION AND CONCLUSIONS

The purpose of SARA | was to address CAR comments from the FDEP. The FDEP requested the

following:

Further delineation of the horizontal extent by installing wells 50 feet northwest of MW11 and 50 feet
northwest of MW04.

Delineate the vertical extent by installing one intermediate monitoring well between MWO05 and
MW11, one close to MW19 and one adjacent to MW04 at around 30 to 35 feet bls.

Further assess lead in groundwater.

Install a monitoring well 60 feet southeast of southeast parking lot, near the area where free product

was observed.
Record water table measurements before each sample.

Surface and subsurface samples should be taken in areas where monitoring wells had exceedances.

Based on the data reported from the SARA | investigation:

No free-phase petroleum hydrocarbons were detected in any of the monitoring wells.

Fifteen (15) hand auger soil borings were completed to the water table to assess the extent of soil
contamination. Confirmation soil samples collected from three soil borings contained TRPH
concentrations exceeding FDEP SCTL for direct exposure - residential area [460 milligrams per
kilogram (mg/kg)] and leachability to groundwater (340 mg/kg).

Benzo(a)pyrene was detected in one subsurface soil sample at a concentration of 0.309 mg/kg,
which exceeds the SCTL for direct exposure (residential area), but was below the SCTL for
leachability to groundwater. Direct exposure is not a significant concern because of the sample
collection depth (3.5 feet bls). All other detected PAHs were below the applicable SCTLs.

TtNUS/TAL-09-078-1522-5.1 5-1 CTO 0056
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e Copper and lead were detected in a single on-site soil sample at concentrations exceeding the
applicable FDEP SCTLs. The concentrations of copper and lead in the sample exceeded the direct
exposure (residential area) SCTLs. These samples were collected from 5 feet bls; therefore, direct

exposure is not a significant concern.

e Total xylenes was the only VOC detected in groundwater samples at a concentration exceeding the
FDEP GCTL. The compound was detected in a single monitoring well (MWQ05) at a concentration
(23 ng/L) exceeding the FDEPs GCTL of 20 ug/L.

e TRPH was detected in groundwater samples from two monitoring wells (MW05 at 6,800 ug/L and
MW19 at 7,120 pg/L) at concentrations exceeding the FDEP GCTL of 5,000 ug/L.

e Lead was detected at concentrations exceeding the FDEP GCTL (15 pg/L) in samples collected from
nine monitoring wells MWO04 (18.2 ug/L), MWO05 (24.4 pg/L), MW10 (51.2 ug/L), MW11 (152 pg/L),
MW12 (31.8 ug/L), MW13 (25.6 pg/L), MW15 (17.8 pg/L), MW19 (18.4 ug/L), and MW23 (88.4 ug/L).

¢ The absence of detected analytes in the groundwater sample from deep monitoring well DMW29 and
the limited detection of an analyte in deep monitoring well DMW30 define the vertical extent of the

groundwater contamination at the site.

e The average groundwater horizontal hydraulic gradient of the site is 0.0021 feet per foot. The
average groundwater vertical gradient was upward at 0.0015 feet per foot and the estimated average

hydraulic conductivity at the site is 5.2587 X 10 feet per second.

e The theoretical groundwater seepage (linear) velocity is calculated to be approximately 2,321 feet
per year. When natural retarding processes are taken into considered using a retardation factor in

the velocity equation, the estimated groundwater seepage velocity is approximately 13 feet per year.

5.2 SARA Il DISCUSSION AND CONCLUSIONS

The purpose of the SARA Il was to address the comments from the FDEP to the SARA |I. The

conclusions were as follows:

e Field headspace screening results indicate that petroleum impact to soil has occurred at the western
end of the site, south of Radford Boulevard. Because headspace screening detections are limited to
samples collected from intervals immediately above the water table, the soil contamination in this area
most likely resulted from groundwater level fluctuations over time producing a smear zone of soil

exposed to contaminated groundwater.

e Fixed-base laboratory analyses indicated that TRPH concentrations were above the residential and
leachability SCTLs. Because soil samples collected were from the intervals immediately above the

water table, the TRPH concentrations most likely represent groundwater impact to the smear zone or
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capillary fringe, and may not be due to contamination of vadose zone soil. Three soil samples from this
area were submitted for soil precipitation leaching procedure (SPLP) extraction and TRPH analysis.
TRPH was below the laboratory detection limits in the three samples extracted and analyzed.
Groundwater samples collected from the monitoring wells installed in this area had TRPH
concentrations below the GCTL for TRPH.

e Two surface soil samples collected south of Building 670 had PAH detections at concentrations
exceeding SCTLs. The surface soil sample from SB29 had five PAH compounds exceeding the
SCTLs. Soil boring SB29 was the western-most boring advanced in this area during the SAR
addendum investigation. Lead and copper concentrations in the soil samples collected during this

investigation were below the SCTLs.

o The extent of the dissolved lead groundwater plume reported from previous investigations at the eastern
end of the site appears to be delineated. Previous work at the site and results from the most recent
investigation indicate that this plume originates north of Radford Boulevard and extends south to the
former location of Building 645. The lead GCTL exceedance detected in MW43 appears to be separate

from the original lead plume and may originate from a different release.

5.3 SARA [ll DISCUSSION AND CONCLUSIONS

Following the conclusions and recommendations from SARA Il, a Triad approach was used to better define
the contamination in soil and groundwater at the site. Extensive soil and groundwater sampling has been
conducted throughout the history of investigation at Site 22, as seen on Figure 5-1. A schematic illustrating
the areas that have reported high detections of contaminants throughout the history of the investigation at

Site 22 is shown on Figure 5-2.

In accordance with the conclusions in the SARA |, SARA Il and with the results of the investigations from
SARA ll, TtNUS recommends that a RAP be completed to address the TRPH contaminated soils and
groundwater at UST Site 22. In addition to the proposed RAP, confirmatory sampling should be completed
to verify high detections of ethylbenzene and inconsistencies between lead detections in groundwater, and
confirmatory sampling should be conducted around DP26S due to high detections of PAHs prior to remedial

plan design.

Inorganic petroleum constituents comprise two separate plumes of groundwater exceeding the GCTL
across the southern portion of the site. The plumes appear to originate from two former AST locations. The
delineated plumes cover approximately two acres in total area. Monitoring only is recommended for these

locations since exposure is unlikely and due to the delicate nature of the restored landscape in those areas.
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Results of the supplemental sampling event conclude that the lead in groundwater is not naturally occurring.
Furthermore, there is no continuing source, as evidenced by the fact that there is no pattern to the lead
exceedances at the site. Exceedances of the GCTLs for lead and manganese were encountered during the
study. Also, there was an exceedance of the NADC criteria for lead at MW11, a monitoring well located at
the edge or immediately downgradient of a former AST. TtNUS recommends monitoring only for an
indefinite time period. Due to the erratic nature of the lead exceedances, the number of monitoring locations
should be increased to include all site monitoring wells for at least one event. This has not previously
occurred and would give an overall representation of lead concentrations in groundwater across the site.
Further monitoring could be adjusted based on results of this event. In addition, an upgradient well should

be chosen as a background comparator well.
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** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
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S le| Depth | Blows/ | Sample | Lithology U
No. {Ft.) 6" or |[Recovery] Change s
and or RQD ! (Depth/Ft.) 2°" [:e::l:tcyyl c % N & L
e or] n K ample or onsis w | =
qup :':, 4 f,,.:,'h Screened or Color Material Classification s Remarks Ele .g ".:,
Interval Rock * alEIS5|%
Hardness ,S @i
e
ﬂ Y olaan s
; J
¢ Hgg Ig qur'\'L
50\1\0{
77 ]
L’ - ’0 4 P/% { \LL
(‘to’/wuat Z Iaye Y
ggm)/
[07- 5.5  tan- |4,
blfown  san d
"0 satucgbion o S7 | 1 BPOGW-I0-I2°
Sarplg S50 geay
SM
54 M;d /Q. -PD 'd
l 24 <_,L ~ |2~ /é
W0 - [Df0 /- 15— F
Lawm k
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Dri iIIing Area
Remarks: Background (ppm):

Converted to Well: Yes No Well I.D. #:




E Tetra Tech NUS, Inc. BORING LOG ASP S E?ge __of

PROJECT NAME: 2 4 2 BORING No.: QP 05~
PROJECT NUMBER: ] & 80583 DATE: s-1—~07
DRILLING COMPANY: M <+ W _D+:\Ming GEOLOGIST: "3 Spaldipg
DRILLING RIG: el DY - DRILLER: Dove
I MATERIAL DESCRIPTION PIDIFID Reading {ppm)
Sample| Depth | Blows/ | Sample | Lithology U
No. {Ft.) 6" or |Recovery] Change s
and | or RQD ! (Depth/Ft.) 2:‘:‘:::':':3 ¢ . N RS
Tll'!pt;nor ::’.‘ o sL:'::: s::::nod or Color Material Classification S Remarks E‘ -g 2 :
Interval Rock * 3 E g =
Hardness w|@|o
0 - 2 = WL:*e
gtz seud
& P
27- 12 szohmr
pPovl (onsal .
]
$A/\0{
/
/- 12”7 cod
\ 0NSel, £
and (£ k)
,
Wi72% -4.5
\ : A\\* '\'mﬁ q *L
J U
sand
s: 5257 blacK| DPOSS 5-(-
(%
Dt Xo 0( K \orow\
5MA._(°§_\AW N ?‘)
[N
/
g - 10 Cay
/
Wy0 sand Beosw  10-12”
S ‘0.
* 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): I:]

Converted to Well: Yes No Well i.D. #:




Tt Tetra Tech NUS, Inc. BORING LOG Page J of [

PROJECTNAME: g le 21 cTOS6 BORINGNo.: _DPO &
PROJECT NUMBER: ug,éoo%&é DATE: §-0l-OF
DRILLING COMPANY: __ m 3/ Hine GEOLOGIST: _ . D.%Io‘nig
DRILLING RIG: _(g(a[() AT DRILLER: Dave
MATERIAL DESCRIPTION PIDIFID Reading (ppm)f
Sample} Depth | Blows / | Sample | Lithology 1]
No. (Ft) 6" or |Recovery] Change S
and | or RQD 1 (DepthiFt.) 2:':‘:::::3 c . ] 5 L
Ti"é&’ | ::" o t::'::: Scr::nad or Color Material Classification s Remarks g l;' 2 :
Interval Rock * 3 E g £
Hardness slaofo
b( o ’ {, "'a A
[a/'}’l Sm\v(l ARCOR, —
,va(‘\/ cvnéﬂI('O{M
d=l”
2 -/
¢“-3.57 |+
glay .tz 5M/l0/
J 7/
& 3.5~ 4,57
5°‘} bownioh 5%\/ PPOLS -Y-5°
2aKp/L atz _ sand
' VZ ' E 14 a f/
"‘. b/’ {0 d 3 (o\}/
gz 5aud
"o DPOENIG-I2.
Sangle.
* When rock coring, enter rock brokeness.
“* Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Dri illing Area
Remarks: Background (ppm):

Converted to Well: Yes No Well 1.D. #:




TE

Tetra Tech NUS, Inc. Page  of _
BORING LOG NP st 21
PROJECT NAME: Sy ﬁ 21 CTOSe BORING No.: ﬂ a7
PROJECT NUMBER: 12 le 20593 DATE: -/ =27
DRILLING COMPANY: 4] + b/ ‘h:,' i v\g GEOLOGIST: \ 0 Spapf. qu
DRILLING RIG: belo DT DRILLER: DBave.'
I MATERIAL DESCRIPTION PIDIFID Reating (ppm
Sample] Depth | Blows/ | Sample | Lithology U
No. {Ft.) 6" or JRecovery] Change s
and | or | RQD I |(DepthiFt) 2:1:‘:::::3 c % BlL (4
T:':nor ::'_‘ o t::‘::: s.;,::,.,d or Color Material Classification S Remarks g % .g :
Interval Rock * wlEls|E
Hardness w|@ja
37 White
nco Zlig!rda'/ f/ ﬂ.fz
and
4 '
- 727 ¢ e dd; sh
beown cich
- 1/[ a /v:;\/ 21 ¢ M
. 7’ DPO25-1.5-5.8
q .
sumpl [t tea % hody (b2 sand
saturation @ssd {
‘- /0, dofﬂ/)/ ?fz
and
%9 PPozw-te =12 "
Sa ”L/Q.

* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read.
Remarks:

Drilling Area
Background (ppm):

Converted to Well:

Yes No

Well I.D. #:




E Tetra Tech NUS, Inc. BORING LOG WP st 2’Page_of_

PROJECTNAME:  Site 2/ BORING No.: NP 9%
PROJECT NUMBER: (17 4 ops 88 DATE: S-2-07
DRILLING COMPANY: ~ M ¢+ 1/ Deilling GEOLOGIST: __{ ) Ssalding
DRILLING RIG: L6 pT  ~ DRILLER: Daye ' ~
I MATERIAL DESCRIPTION PIDIFID Reading (ppm
Sample| Depth | Blows/ | Sample | Lithology U
No. (Ft) 6" or |[Recovery] Change s
and or RQD ! (Depth/Ft.) (S::lln::::::x c s N & i'
Trap;uor :‘:,',‘ o t:'::: s,;,-::n,d or Color Material Classification S Remarks g -2 .E ';
Interval Rock * 3 £ 5 %
Hardness a|lmjo
0=2" whie
Uncons, Z"Z Sand
2% L.a/ cedd: sl
bfoym c/avez 24ﬂd
W/:Mp( Con$n/:2¢ﬁ‘_gm —=F r:clz\
la a - L{. 5 g I’f: a"ra\/
b1z sand J !
g
L’J 5 J_— b » 5 ve !
B ..’ f
" . beowin otz sanld | DPOBS-S-6"

5amr,€ Sgiu@'ﬂgn @1/ [l

5.5’!0/ a.ra;[

|£ tz San
LEC 0P OB b/-10-12
Samp )Q
* 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 Well: Yes No Well 1.D. #:




E Tetra Tech NUS, Inc. BORING LOG VAP St 2/ Page  of

PROJECT NAME: ?;1“@ 2) BORING No.: !}P 09
PROJECT NUMBER: “Z Loo s Zg DATE: S5-2-907
DRILLING COMPANY: ~ M 4 1/ ficiilng GEOLOGIST: ~J 4 5, 0d ne
DRILLING RIG: 6610 AT > DRILLER: Daye -
MATERIAL DESCRIPTION PIDIFID Reading (ppm|
Sample| Depth | Blows/ | Sample | Lithology 1]
No. (Ft.) 6" or |Recovery] Change s
and | or RQD 1 (Depth/Ft.) 2:':‘:::::3’ c S N 5 a.
ch;nor :? o f.:':;: scr:.r...u or Color! Material Classification s Remarks g -E 2 2
Interval Rock * ] E g g
Hardness w|@2|a

0-2% WI/\‘I+E g'ILL

anpl

27~ 4% todd ]

L('DWV\ &/ A a

W/ 0p0¢ coﬂbol,’/_ﬁ@

.//’! 7
éz 6,5 H. Jray

50t to a o, gtz san MMS'S'Q,_Q’

gl it 2

645’/0/ }fc\u
U, 0 sund 4 DPOT wilo=12. |

Sample

* 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 Well: Yes No Well [.D. #:




E Tetra Tech NUS, Inc. BORING LOG Page __ of

PROJECT NAME: VESP Site 2 BORING No.:  DPIO
PROJECT NUMBER: ;26 00533 DATE: BE-02-0 F
DRILLING COMPANY: _ M{w Dnllieg GEOLOGIST: ~ T D.Spalding
DRILLING RIG: soloDT " DRILLER:  _Daye Phencar.
I MATERIAL DESCRIPTION PIDIFID Reading (ppm)j
Sample] Depth | Biows/ | Sample | Lithology U
No. (Ft.) 6" or |[Recovery] Change s
and | or | RQD 1 | (DepthiFt) 20" D‘Or"z: c & a1y |4
e ol u K ample or onsisten =3
T)g;n | :o'.‘ " ien:elh Screened or Color Material Classification S Remarks gl 2 g
Interval Rock * S|E g =
Hardness 8 oo
1‘7‘ Héqnd .Slwe Whl ”c .;:'(
3" Red Focund nedhne-Fify-
Sqmq_
7= 5///«9Hprcs/‘£ﬂ¢ ~ Groundwakev
[N 7 rakd
WedTine QUTZ caud Highstaw @4.5
| 5'-75_—[-435}]3'\@-*{1/ 27‘71
soi MedSmeCanel g Jacated
Sanpl gend has vere i‘Mp OP§0s5-6-5"
7 >
edor,
0 DP 1o W= jJ-j7
Sanple ’
* When 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):

Converted to Well: Yes No Well I.D. #:




It Tetra Tech NUS, Inc. . Page _ of
BORING LOG MsP st 2/

PROJECT NAME: .SJ‘Q ZJ BORING No.: YT
PROJECT NUMBER: [{Z G oo S 38 DATE: S-2-07
DRILLING COMPANY: _M ¢ |/ Ptilling GEOLOGIST: __ § 8 soalding
DRILLING RIG: A DRILLER: Daye ~/
I MATERIAL DESCRIPTION PID/FID Reading (ppm
Sample| Depth| Blows/ | Sample | Lithology (1}
No. (Ft.) 6" or |Recovery] Change s
and or RQD 1 (Depth/Ft.) 20“ Die:lsltyl ¢ : N 5 L
eor] Run X, ample or onsistency 2112
T:pob :o. " sLen:tln Screened or Color Material Classification ] Remarks g 2 2 :
Interval Rock * @ g g £
Hardness PN E]

0-27 wh'te

wnionss /:'/J’e./ g’Lz.
Sond

L po
2 2 NnaoC

o ncolideded  ceddl

begwn Ll%_sq_n_d

‘3/, WL\:“’?. Z+6

5 angf

soi DPS~5-¢4 "

pple satucation @ C.5°

S0 aray 41z

sand 0 7
o DeNW yo-127
5amlleﬁ

* 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 Well: Yes No Well 1.D. #:




E Tetra Tech NUS, Inc. BORING LOG Page _ of

PROJECT NAME: Nasp SYe 2] BORING No.: NASPZI DP2.)
PROJECT NUMBER: 12600583 DATE: K~3-CF
DRILLING COMPANY: ~— 3w/ D5 G GEOLOGIST: ".D. Spaldineg
DRILLING RIG: 6610071 ’ DRILLER: Dave Dunceer .
| MATERIAL DESCRIPTION e —— e
Sample| Depth | Blows / | Sample | Lithology (1]
No. {Ft) 6" or |Recovery] Change s
and or RQD 1 (Depth/Ft.) 20" D]‘:‘:':?y’ c . N 8 L
@ ol un 9 ample or onsis a1 .12
leinD i :o. o ten:tlh Screened or Color! Material Classification S Remarks E' % 2 g
Interval Rock * @ E g £
Hardness w|2|o
7‘8”Brown§‘v\e )‘3
B’;S"GS«_V\A 8.2
Z szco‘yMeoofme, u
Qy2 56!“3\( g [
~PRBiow nTan MSQ#J w 5’0%’! L Mod.
W iz
Fif.
So\\\w Db toz tedlS ve o 4. BP2ISeS-10 Py
sonmi™ ~lhigres mod SmeSan | strong Rtrolews FIf
Sumo 1Y 1 Jous's z:
25} -
Sameay aboy e
Ib BQ&/W W_ |
V2S5
(=] A
o DE2VW 13-4
S'-‘lmflc
* 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 Well: Yes No Well 1.D. #:




E Tetra Tech NUS, Inc. BORING LOG 4/4510 5"1@/ 7/ Page _ of

PROJECT NAME: site 44 BORING No.. P 77
PROJECT NUMBER: _|}7 boogs 53 DATE: S-3-07
DRILLING COMPANY: _ M+ 1, Oy ! Y GEOLOGIST: \ SoalA.
DRILLING RIG: Lblo DT 2 DRILLER: Bove | Zj
I MATERIAL DESCRIPTION PIDIFID Reading (ppm)]
Sample] Depth| Blows/ | Sample | Lithology U
No. (Ft.) 6" or |Recovery] Change s
and | or RQD 1 (DepthiFt.) <S:°" Dler:l!vl ¢ . N 5 L
o] e | ™ i:'::,: s o ] Color Material Classification s Remarks 2|2 ‘% %
Interval Rock * SIEISI|E
Hardness alaja
0’6// afd)ll.gé
b.’o wi ,.()n oL ,/\/
[0")90/1./4\ at/;‘fz
San d
§°}\\ -2 ;71. fay
[~ ]
sor? b to  saund

g0\ 27- 37 rauich 09225 5.5‘%’
Gomp! M"\ J;fz saed
% 0225 (-7

satucadio® 4 & 70
i, o / 74 y 1V
2 - WY acay gtz | | NRITY- 31
Sawplel J ! /
s au J
* 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 Well: Yes No Well I.D. #:




Li-

Tetra Tech NUS, Inc.

BORING LOG

Page __ of

Y4 A/,(SP site 21

PROJECT NAME: ¢ te 21 BORINGNo.. _ | 23
PROJECT NUMBER: H DATE: S$-3—-07
DRILLING COMPANY: ~ M 4 1./ ﬁ cilling GEOLOGIST: € 3 if S (ol n e
DRILLING RIG: bl NT - DRILLER: Baye -
I MATERIAL DESCRIPTION PIDIFID Reading (ppm)f
Sample| Depth | Blows/ | Sample | Lithology U
No. (Ft.) 6" or |Recovery] Change s
and or RQD 1 (Depth/Ft.) 20“ Dle:wltyl e e N 8 fq
eor] Run X, ample or onsistency » | 5
T{zpnn :o. " sLengptlh Screened or Color Material Classification ) Remarks gl2]2 '-2
Interval Rock * a|E g £
Hardness A|ojao
0-27 It feown
g 7‘ 2 Sau J
s -/
27-5.571k Cowi
and 4ray §+z-
sand
[ - Pl
&‘”\\ Sﬂfb'fg"leOn Q 0/ b?lSS S"(e
sam}'y
. V4
S8 - 10 jra/z
2 2 Sand
a0 DR 23w/ 14191
sw\ﬂl
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Dri illing Area

Remarks:

Background (ppm):

Converted to Well: Yes No Well 1.D. #:




E Tetra Tech NUS, Inc. . Page _ of
BORING LOG MAsp  site 2y
PROJECT NAME: Stre 2/ BORINGNo.: AP 7y
PROJECT NUMBER: U2 (z o0 5 DATE: - q~0 7
DRILLING COMPANY: U+ /s Heilling GEOLOGIST: J B Spalding
DRILLING RIG: 4610 AT ~ DRILLER: ove ' ~
MATERIAL DESCRIPTION PIDIFID Reading (ppm
Sample] Depth | Blows/ | Sample | Lithology U
No. (Ft.) 6" or |Recovery] Change s
and | or | RQD 1 | (DepthiFt) 2:3:::::: c o 1818 LA
T{:t;Dor ::'.‘ o t:’::t'l: Scr::ned or Color Material Classification S Remarks £ %_ 2 :
Interval Rock * 3| E g £
Hardness Slajo
0~ é - l) /a Lk
Jis
il -7 U bouwnl [00245-5%6
|5 4M//Q ¢ tz San
e 174 /
50‘+Mr0«7lc(1“’1 @ 4.5
o 7 = |O g jf a/v .Sgﬂ/
;0 BP29w-i5-17]
samglts
* 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: Background (ppm):

Converted to Well: Yes No Well I.D. #:




E Tetra Tech NUS, Inc. BORING LOG Page ___of

2]
PROJECT NAME: Site Lt BORING No.: [ ASP &, D P25
PROJECTNUMBER: 1726 0o 5‘33 DATE: $~4~-07
DRILLING COMPANY: u4 w Peiilig GEOLOGIST: A k So&/d{mq
DRILLING RIG: . _teip Ay Y DRILLER: Nave -
I MATERIAL DESCRIPTION PIDIFID Reading (ppm)
Sample| Oepth | Blows / | Sample | Lithology 1]
No. (Ft.) 6"or |Recovery|] Change s
and | or RQD 1 {DepthiFt.) 2:3::::2: c o N 5, S
T;':Dor '::'.‘ ® i::‘:t: Scr:erned or Color Material Classification S Remarks g % 2 g
Interval Rock . 3 E g g
Hardness w|@ajo
2z
0" é H . Lr owV]
z 1z §ng
A rd . )
(9 i "{. 5 1}, btow
omg{ H, 3( AN
7
(1+7— SAV\J
v
/ 4 i o
- Us -7 blacklh
o _ 5
> ; 0Cangl, cla?/Q/\/ §P25S5-45-¢°
bl e So\ﬁ W/ potfro
i

oa/a{

= b, 7= 2.5 |4 00255 -6-78°
3-:.:LQ~ ﬁ(av a‘]’z ng/)ﬂ

wl peXco  odoc
W0 ’ NP2S W= |y~
W‘ﬁ’ 1.5 107 giay
?'1'1 San !

¥

S~
V]
N\

* 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 Well: Yes No Well 1.D. #




Li-

Tetra Tech NUS, Inc.

BORING LOG

(4

Page " of

PROJECT NAME: Scde 2 BORING No.: {ksp zz DP 24
PROJECTNUMBER: [ 2 60058 3 DATE: A-L-0 F
DRILLING COMPANY: M & w Daillmg GEOLOGIST: X.D. Ses[é\q 2
DRILLING RIG: LeleDT DRILLER: Dave Duncen
| MATERIAL DESCRIPTION PIDIFID Reading (ppml}
Sample] Depth | Blows/ | Sample | Lithology [¥]
No. (Ft.) 6" or |Recovery|] Change S
and or RQD ! (Depth/Ft.) 20" fie;::gf c 2 N 8 fu
(Koo | N, | ™ | Tomgte | scromned | or | Color|  Material Classification s Remarks THHH
Interval Rock . SlE g 2
Hardness d|ajo
- Za
< 0 -6 |,hTBrown ToN
- S Med \;‘wﬂcarfSawd—
- P T ohgrey e iE
PGP Qrz j.‘?ot-
<t N r
R | H-5 Lyjﬁ#sref&ﬂo(“//
s Fo SYainng /5 Fe Ruch Mfa(ﬁaf d. DP26SH.5-£
3 ; S\~ ~ B
7"’&\, Dar‘k\ Brown Muc)c)yéan e ?«57"6‘0("‘2“"74
word To grey Mol Sanol
[S I
Mech - M«J;Me ple/
.‘\ O 7
[Ny Qi 28und Shwnp Pl | DP26S 4- R
parl Sme)l
M0 D26 W~13-15¢
Son 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:

Converted to Well:

Background (ppm):

Yes

No

Well |.D. #:




E Tetra Tech NUS, Inc. . Page of
BORING LOG  #4sf st 2/~ °—%—
PROJECTNAME: ¢, fe 2/ BORINGNo.: ) 33
PROJECT NUMBER: {2600 SZB DATE: S-5-07
DRILLING COMPANY: M ]4/ ﬂr.‘/ ‘Nq GEOLOGIST: J P 5,4@/5/,;1 2
DRILLING RIG: flelo 0T J DRILLER: Dave | J
I MATERIAL DESCRIPTION PIDIFID Reading (ppm)
Sample] Depth | Blows/ | Sample | Lithology 1]
No. (Ft) 6" or |Recovery|] Change s
and or RQD 1 {Depth/Ft.) 2:1:‘::::':':3 c A N 5 i‘
Tllrapt;nm :T o f.:'::: s.;.::n.d or Color| Material Classification S Remarks E‘ -2 2 :
Interval Rock * ] E g £
Hardness w|®|a

0‘ 3/, lﬁ/t\\\'}‘{
.‘.

- C 9 “’ ‘}m/] 'F.'ne
* " ¢tz 5a.n0(
R 4
’ ':’ \?”‘ 3—/ lo{ow\n
JES Yo 1 brown BPZSS" S- bF

ey I I VY

< 2~ §5.57 B ta

- - ] M l'l'L qf:.\\,

Yone (ﬁjz o s/avm/

\ A (:&\4] % ;nLL
\ ‘H.ick la!ow\/\

\ C'M.f ’LnQeé

in Yo pext

Lo Seot

\ Ve,(v H, oa’o(.

\ 5a+u,(o"t':on @ 7.5/

5:.5"’01 {ay

W0

DeIW- 13-/

1

7/
e ﬁfz sand
sam,l/a: V4

* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read.

Remarks:

Drilling Area

Background

(ppm):

Converted to Well; Yes No Well 1.D. #:




E Tetra Tech NUS, Inc. . Page __ of
BORING LOG MSP site 2]
PROJECT NAME: Site 2 BORINGNo: [P 3¢
PROJECT NUMBER: 7Goo SRR DATE: $-5-07
DRILLING COMPANY: M+ W cHing GEOLOGIST: 1 D Spoalding
DRILLING RIG: GGlo B - DRILLER: Dave <
I MATERIAL DESCRIPTION PIDIFID Reading (ppm)j
Sample| Depth | Blows/ | Sample | Lithology U
No. (Ft.) 6" or |Recovery] Change s
and | or RQD ! (Depth/Ft.) 2‘;1’1:'::::3 c = N :2 i,
T{;’:D" :‘.‘," o8 .s_:':::: sg,::,,,d or Color Material Classification s Remarks g % .g :
Interval Rock L] (3 E|lSs %
Hardness S|m]lo
o 0-4" _ l bruw
'. \\ 'FI'APA - _(oayse
‘ N g2 Sapd
N WY - .
0N 643" [t day
- . \ o [ jr Ay
o A I YA DP34S — ysis]sy
st

Cansn[;;/o\‘{eJ Zfz

\ \ Smwl

\ \ ‘Z’,L{’ Lfah/m
\

\ X’fv‘e d‘{z San/

SN N\ With o Lk 0P34 S - sisHplsT
"""(\w \ \ %I” clay  lopse

\ \@ ys 7
\&."\l \ [oatueation @ ¢ D034 - 3415t
’50'“& \ 5/" 17 aloN/

J /
‘;'.m. 5111 54140/

* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read.

Remarks:

Drilling Area
Background (ppm):

Converted to Well:

Yes

No Well i.D. #:




Li-

Tetra Tech NUS, iInc. Page / of _’_
BORING LOG
PROJECTNAME: _phsP s 4e2 ¢ BORING No.. _ DP3sS
PROJECT NUMBER: 12600583 DATE: &—-5-OF
DRILLING COMPANY: mtw GEOLOGIST: E-9~Sﬂ£°‘ o
DRILLING RIG: é@ﬁo DY DRILLER: Pave Dunca Va)
' MATERIAL DESCRIPTION PID/FID Reading (ppm‘
Sample] Depth | Blows/ | Sample | Lithology U
No. (Ft.) 6" or |Recovery] Change s
and | or RQD / (Depth/Ft.) 20" f:e:wltvl c o N 814
orl Rul ample or onsisten alsl s
T;pc:D ';o'.‘ o sLen;Ih Screened or i Color Material Classification S Remarks ‘E" 2 g :
interval Rock * 3 ElS S
Hardness 3 [ I =1
. 7]
N & Lugh Ygrep-white
T SwneATZSonct - 8/ Brow
:c /. < Fine-MedFne Sanol -
. . ,
seNe 4 Reown Discoloraton | | ppzge sy 5-45
st i I
i RIMé erex Meddiae San
ree Creye liehYore~s
LGN - \ T v T 2
AN MedFine QT2 gand de3ns 5-(,
sov We k(@ ¢.5 satuatd
NN @3/ w.T. §-lost
%O DP35wI3-/S
Suufk-,

* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read.
Remarks:

Drilling Area
Background (ppm): |:]

Converted to Well:

Yes

No Well I.D. #:




E Tetra Tech NUS, Inc. BORING LOG A/ASI'J s4e 21 Page __ of

PROJECT NAME: SiYe 21 BORINGNo.: _ \P 36

PROJECT NUMBER: 7 5 DATE: 5-5-07

DRILLING COMPANY: ~— M4 |/ R(; Iin GEOLOGIST: _ 3 d S alding

DRILLING RIG: 6610 DT J DRILLER: Naye ! -
MATERIAL DESCRIPTION PIDIFID Reading (ppm

ple] Depth | Blows/ | Sample | Lithology 1]

No. (Ft.) 6" or |[Recovery] Change s
and | or | RQD I | (DepthiFt)] Soil Dansity/ g1y 14
Type o Run (%) | Sample or Consistency c Remarks -g_ 5 % o
RaD | No. Length | Screened or Color| Material Classification S Ela 4!; ™
Interval Rock * a|ElS T
Hardness a|lola

0'/, H LrokIVl
Yo ~ coarse

| N g'l'l }'gh//

\ /’ 2.5/ 'Fl'Yle
\\ l‘h Lro Wi ”7‘2
\9:1'1/ ¢
A\ 4

—W\\ | bs-2@ |
N\ N\ brown _to [t

\\ \ \ Al ay ano ?1[‘1

WA T \EL T
1\ —
AR 47 B beowd (03657677

AU (4o black ok

\ \b-fowvz C/o\/vev
\ \ \?amo/ ’

' VAN SA‘?'M(H'}'om Q 3
Sev ] N \2-9.57 dk aeay| [0P305-7-8.b

54 % t \J /
//e. e 4tz $gn0{
\ b

heo 510" scay, M 3eW— [3-157

3¢ mple 5 Line, i,fz SQV\O{
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase readi;ng frequency if elevated reponse read. Drilling Area
Remarks: Background (ppm):

Converted to Well: Yes No Well 1.D. #:




E Tetra Tech NUS, Inc. BORING LOG WASP  site Z,Page __of___

PROJECT NAME: sche 24 BORINGNo.. NP 37
PROJECTNUMBER: _ (/2 G005 33 DATE: S-S5 -07
DRILLING COMPANY: Mg W Deill)n g GEOLOGIST: A 1) 505_2/
DRILLING RIG: LLio V1T - DRILLER: Dave “f
I MATERIAL DESCRIPTION PIDIFID Reading (ppm)j
Sample| Depth | Blows/ | Sample | Lithology U
No. {Ft.) 6" or |Recovery] Change s
and | or | RQD I | (DepthiFt) (s:oll ll:e;wltyl c & RN R
o] Run ample or onsisten w | =
Tr!pt;n ';o. o Is.engptlh Screened or = Color Material Classification S Remarks E‘ % 2 :
Interval Rock * > E g 2
Hardness ol ]o
“;‘i‘_‘% -4 ’ / 4. tapy
- \\ Line =~ congse Z.']‘z.
— \\ Sond
- . - / , .
‘- ' \ \\ b{ /r / '5- ,+- é(aiqtﬂ
’ ' \ \ +n ’1/ o w1
. Cla
. \ \\ \ﬁ % an&/%
P LS-2.87 |4,
i \ Lro W” %h \*c
\ \ {—4}’\ P(.ﬂt ffz
\ \ <A.M/
\ \
¢/
N\
\ \ ow'n\ *p :'yl e
[ ptesond
\
o0 \ 0P 328 ~¢-
”
Sarmple \ &“‘ 0 alay 4 '7L7
\ / J /L
W, We37w- 13- g7
W\/Ls
* 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 Well: Yes No Well 1.D. #:




1% Tetra Tech NUS, Inc. BORING LOG Page L of 2_

PROJECT NAME:  JMP S{e 2] BORING No.: _Mw £ 74
PROJECT NUMBER: 112 600583 DATE: S$-OT-0F
DRILLING COMPANY: Ci Zw/ Drliin ne GEOLOGIST: T D. §P°‘ ]cj.nq
DRILLING RIG: Léo DI DRILLER: Dove Puncce y7
| MATERIAL DESCRIPTION PIDIFID Reading (ppm
Sample] Depth | Blows/ | Sample | Lithology 1]
No. (Ft.) 6" or |Recovery|] Change s
and | or | RQD I | (DepthiFt) 20“ Dle:-ltyl c N IENES
eor| Run % ample or onsistency =1l=!%
T)IIRPOD :o. o ten:tlh Screened or Color; Material Classification S Remarks E‘ 5 2 :
Interval Rock * 3 £ g £
Hardness 8 afo
o’ - r
bee DPOS//4/39 Pushdo 2o
Soro-20" Sy 6o, | Brig
/ ¥ <
Push to 205 far To Ldenh oy
4
Deserp Hon Base | Agecclude,
; / i
29
@' Med ey Medfire
QT2 5qud.
z.quosrw, Waoel/l/o.c(
Traohy braqy med & v
22.5 4and ~whie e
Send-
an‘\ﬁ Blacl E‘ogi &
Sand s Clumy
w/ 1S A-S et Botiom
zy @ 25"
\
Ve ’:Soe;fﬁrcen/zk, C-
CUR ~SMCl =Clay G lup e
3 o5k
275
S&mﬁ 45 Q\)Q\)C-
30!
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Dri illing Area
Remarks: Background (ppm):

Converted to Well: Yes No Well 1.D. #:




4

(

E Tetra Tech NUS, Inc. BORING LOG Page 2 of Zo

PROJECT NAME; PasPSite 2 ] BORING No.: _ UhsP MW 7&
PROJECT NUMBER: ;7 c06585 DATE: . 9-0 2
DRILLING COMPANY: ~ 12w Deilline GEOLOGIST: __ 7.0 ooidig
DRILLING RIG: ¢6io DT ° DRILLER:  D¢p Duncd?)
| MATERIAL DESCRIPTION PIDIFID Reading (ppm)]
Sample] Depth | Blows/ | Sample | Lithology U
No. {Ft.) 6" or [Recovery|] Change s
and | or RQD ! (Depth/Ft.) -20“ Dlazwlz: c 3 N RIS
(Rao | Ne | i:::: Scroened | or | Color Material Classification s Remarks al8f{2]%
Interval Rock * 3 £ g z
Hardness 8 [ N -]
®
UCT hs;egn §£g¥ ‘Blgpu}
CACL Jocee 3 s0F +
Mﬁml@c’ N fCo-asof«JaUd
32,5
Same asg boye~
35
* 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):
Converted to Well: Yes No Well I.D. #:



Li-

Tetra Tech NUS, Inc.

GROUNDWATER LEVEL MEASUREMENT SHEET

Project Name: PEN UST 21 Project No.:N 4073
Location: Site 21 Personnel: W.D. Oison/C. Odom
Weather Conditions: Measuring Device: Water level indicator
Tidally Influenced: Yes X No__ _ Remarks:
Well or TOC Installed Measured Water Level | Groundwater
Piezometer Date Time Elevation Well Depth Well Depth Elevation Comments
Number (feet)* (feet)* (feet)* (feet)* (feet)*
A" ~— 2654 3.387 /U/ A l\-)/F’f Blocked
MW-2 VPO 28.08 12.89 12.1C .70
Pad cracked, d
28.89 5.58 root, OV ;
P (el
MW-4 Qc,z'c‘) 28.59 12.34 {220 8 29 8T \ncle
knw-s 0K 39 29.93 12.92 2.7 | 1. ¥ 2> o lac I
|MW-6 Cﬂq b" 28.40 12.78 tZ ol q 0% @e-{ _'Qkp, J
|MW-7 EXE 28.49 12.74 .74 0(’ Y Roots @ 6.5 ft
3 /
|MW-8 o123 28.50 13.18 dﬂ%@r a*h_.r Roots @ SWL
) J
|MW-9 OO/'GLI 28.45 5.38 ‘4 a")‘q a( / Blocked .
I ( CARlp4s
MW-10 29.21 13.30
| ¢ \L. 00
MW-11 g4 ] 28.59 13.08 A\ ) Ul
|MW-12 O4Als 29.08 12,96 \2.90 ¥, 04
IMW-13 0%3% g- 28.74 13.14 in.os |7.59 “k—
Pad broken, lid
~—_ 28.93 13.44 gone ¢~ s J.z
MW-15 Ho) o x4 28.68 13.60 35| .52
|MW-16 / IOO 26.53 14.34 VB AS 23 /
|MW-17 S 28.62 13.72 \3. 60 7. Y Lid gone.
MW-18 © (I‘)’s—): 28.68 13.73 \3.62 17.4/
‘ SHror PAAL
MW-19 0] 29.49 13.42 3N <K, i oclor
{mw-20 025 29.55 13.66 \3.51 .S /
MW-21 (a0 29.20 13.24 3.0 [6.99
- . nNo
|MW-22 952 29.33 13.34 13,19 [ ¥.2=2. e ¢
[ 7]
o
IMW-23 [0S= 29.04 7.44 P Xy J—r‘\
Z)
IMW-24 29.41 13.12 \3.00 %l
A s ,Q
|MW-25 AL (& 29.28 13.26 \3.\ § L) ?
* All measurements to the nearest 0.01 foot b
niJ 2 b~ 8: LI ?
Page ____ of

A

b



E Tetra Tech NUS, Inc.

GROUNDWATER LEVEL MEASUREMENT SHEET

Project Name: PEN UST 21 Project No.:N 4073
Location: Site 21 Personnel:wb-6tsomt—Empie . Ol I
Weather Conditions: Cold, Sunny Measuring Device: Water level indicaér
Tidally Influenced: Yes X No__ Remarks:
Well or TOC Installed Measured Water Level | Groundwater
Piezometer Date Time Elevation Well Depth Well Depth Elevation Comments
Number (feet)* (feet)* (feet)* (feet)* (feet)*
IMW-26 28.25 5.90 Blocked by roots
DMW-27 O g 12 28.79 33.88 2 2. ) / 7‘ 7 2 (AL ( o< é
|Mw-28 S 2836 48 13.08 1=2.9¢ K20 D (&k }g
. E}\ o C 23 2| TOC not <
DMW-29 (2373 NM \l 33.44 ﬁ .27 surveyed " (<
oMugo— 28.50 3320 Destroy(ed ,t
/N i, W o lac
2 2K [0419 e 308, /9.23 [$19S ez
IMW-32 Number not used
) non  fock.,
|MW-33 \S 905 27.97 14 4. 9o 7/ 38 €ar0 '/yq';f
hopy oc k:‘n
|MW-34 1509 23.46 11.5 2.80 10. 5~ Cap ]){,nj'
IMW-35 |5 I"/ 24.43 12.5 3.82 I i i
IMW-36 S |17 26.50 13 £.97 12.02 7
- S
MW-37 ,5 25 27.87 13 7.519 2,33 7/
IMW-38 5500 28.70 13 12.20 | ¥.6<
. vhable o
MW-39 - 28.88 12 —_ lecate
IMW-40 28.94 13 Roots @ ?WLi
AV~ I I
IMW—41 “ 273 27.92 13 1250 17.00 (a‘{) izs”
— M Ylockon
IMW-42 IL{5 S 28.92 13 \2.§2 7. 923 Cap /24« Y oy
| 4
IMW-43 }L( Y 7 28.60 13 i2 4 7. 47 A/o/\—(locét_,.l- Ca:/‘
TART AN o X
IMW-44 O4 00 27.90 135 R2o .3 <Ry
MW-45 27.26 13
IMW-46(’L \ L‘ Uy 28.11 13 ¢l Ho el M’: /’ck
T 1)1\/(-(
|MW"ﬂ"— 20.74 13 o \oc
IMW-48 ©%0Y 26.80 13 [ = S’\ 9 3
lwss 1SS | e s | 1122 1%.89
le-so 28.56 13

* All measurements to the nearest 0.01 foot

Page of
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Tetra Tech NUS, Inc.

GROUNDWATER LEVEL MEASUREMENT SHEET

Project Name: PEN UST 21 Project No.:
Location: Site 21 Personnel:
Weather Conditions: Measuring Device: Water level indicator
Tidally Influenced: Yes X_ No_ Remarks:
Well or TOC Installed | Measured | WaterLevel | Groundwater
Piezometer Date Time Elevation | WellDepth | Well Depth Elevation | Comments
Number (feet)* (feet)* (feet)* (feet)* (feet)*
[Mw-51 D 7 2] s 13 2.0 | F 3
MW-52 0150 29.22 13 2o | .28
MW-53 1H4s 28.80 13 12,09 |&. 88
lmv-54 1944/ 29.80 13 4.29 | 7.0 9 Vs ]04 J
MW-55 28.24 13
|MW-56 27.94 13
MW-57 28.07 13
“0’32 28.45 13 ‘ 2. (/3 7. X.?
|MW-59 ) 28.08 13 12,65 | G 53
IMW-60 / é[ } 28.56 13 \2.50 7 ) {J
-G [ us | .00
Ny -G /é% N 227/
- 63 (635 e |6.50
i o1t 1574 1445 |Z0%
- (39 Wi 295
e (%O Mes | 26
N - N 2% 438 |~ Mo e L
- G N3G a4y | R '
- e e | 7172 [

AR VD 1210 M.49 b.33 N Jeck
Y 1202 4So | 72,59 w=lock
o )5 14953 |72 wolock
P13 /215 435 7. 49 wo loc ™
A T | 226 12,90 | 1.36 wo Jock
A NG |27 14 5y | 7 2Y . Lo,

* All measurements to the nearest 0.01 foot

Page ___ of
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Tetra Tech NUS, Inc.

GROUNDWATER SAMPLE LOG SHEET

Page1__of_1
Project Site Name: NAS Pensacola UST Site 21 Sample ID No.: PEN21GW0402
Project No.: Sample Location: s\, D¢
Sampled By: C.  Odom

[] Domestic Well Data C.0.C. No.:

[X] Monitoring Well Data Type of Sample:

[1 Other Well Type: [XI Low Concentration

[ QA Sample Type: [1 High Concentration
SAMPLING DATA:
Date: < - § ~ 0 Color pH | SC. | Temp. | Turbidity| DO ORP
Time: |2, Visual |Standard| mS/gm °C NTU mg/l mV Time
Method: Lo/ Lo p 2061233122497 1 4. 41010 [-572 | 1700
PURGE DATA:
Date: S -%-O0 Volume pH S.C. | Temp.(C) | Turbidity DO ORP Time SWL
Method: (o) ALy Lo 16 [2ta [22.68 WY Jo.go] == e« |¥.29
Monitor Reading (ppm): z.oc|lC2d |24 | 225 5.4 O.z\ |-50 oYY 335
Well Casing Diameter & Material | 3 ot |C 2<% [22.¢ | 229 |S3( |©22] -S| (5% |5.35
e 2.0 PUC «.Ollczel23s] 2293 | 191 | o [ -S2 | 15Y  |873%
Total Well Depth (TD): \R .2
Static Water Level (WL):<§. 25
One Casing Volume(gal{]X .34
Start Purge (hrs): 144
End Purge (hrs): {10 O
Total Purge Time (min):
Total Vol. Purged (gal/L):
SAMPLE COLLECTION INFORMATION:

Analysis Preservative Container Requirements Collected
SW-846 6010B - Total Lead HNO3 1 - 1L Plastic \Gﬁsl/ 0

NATURAL ATTENUATION PARAMETERS / OBSERVATIONS / NOTES

**Field Test Kit Results**
Dissolved Oxygen
Ferrous Iron

Hydrogen Suifide
Carbon Dioxide
Alkalinity

Sulfide

‘S\\W /’C‘Jﬁ" (ZO’)WL/A—.U

Circle if Applicable:

MS/MSD \Duplicate ID No.:
. 10 Be Determned

Sign

%e(s);




7.3

Tetra Tech NUS, Inc.

Li-

GROUNDWATER SAMPLE LOG SHEET

Page__ of
Project Site Name: NASP Site 21 Sample IDNo.: RENZ( Go (N2
Project No.: CTO 56 112G00583 Sample Location: AN
Sampled By: (. Crt—
[] Domestic Well Data C.0.C. No.:
[X] Monitoring Well Data Type of Sample:
[I Other Well Type: [X] Low Concentration
[ QA Sample Type: 1 High Concentration
SAMPLING DATA:
|Date: ’\'E- 1 - oM Color pH S.C. Temp. Turbidity DO éfg’l't_y ~OtterstL
Time: oS (Visual) (8.U) | (mSigm) ) (NTU) (mg/l) G
[Method: tos 1o 2ol dy.a[22.2 | A9 | 905 [ -T¢ 3.53
|PURGE DATA: i ,_
[pate:  5-7-2° Volume | pH | s.c. | Temp. | Tumidity | po |Pkéimy | Dms lde
IMethod: L, + vo |23 Jesua 220 e [p\3 [ -5t [5.5% 0105
[Monitor Reading (ppm): 3.0 L2% |494.1 | 222 10,3 00> |=17 §.5¢ VKO
Well Casing Diameter & Material | 4. < (,2% 41| 2 22 4.9 ©,09 | ~-76 £.53 09 s
Type: 2. 54 PVC
Total Well Depth (TD): | 3,00
Static Water Level (WL): 2,5 {
One Casing Volume(ga@m
Start Purge (hrs): (Qq‘b{
End Purge (hrs): TO=t (
Total Purge Time (min): | S
Total Vol. Purged (gal@ s
ISAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Collected
1o\ ¢ HMO ¢ VY 2605+l pladie \Cef
OBSERVATIONS / NOTES:

’G’-’ regd"- }OO‘VL(AM_/

ICircle if Applicable:

MS/MSD Duplicate ID No.:




TE

Tetra Tech NUS, Inc.

GROUNDWATER SAMPLE LOG SHEET

Page

of

Project Site Name:

NASP Site 21

Project No.:

CTO 56 112G00583

[ Domestic Well Data
[X] Monitoring Well Data
] Other Well Type:

[1 QA Sample Type:

Sample ID No.:
Sample Location:
Sampled By:

C.0.C. No.:

Type of Sample:
[X] Low Concentration
[l High Concentration

PP?KQ /Git//Ac
ctedd/
AYTY '

L

SAMPLING DATA:
Ipate: 5-7- 07 Color pH s.C. Temp. Turbidity DO Salinity Other
Time: (1 954 % (Visual) (S.U) | (mS/cm) ‘o) (NTU) (mg/l) (%)
[Method:  fov X low 03610.s0/] 22.60] 2.7, 22( 2.0
|PURGE DATA:
loate: 5/7/07 Volume | pH | sc. | Temp. | Turbidity DO Salinity | Other
Method: tow K low/ .94 |0.582 123,15 | 6. ] |2.97 |€©.2
Monitor Reading (ppm): .37 lo.543122 9 11.L8] 12,52 |p.o
Well Casing Diameter & Material G306 10.501 21,60 2 ,7[! 3,21/ 4.0
Type: ‘
Total Well Depth (TD): / R, 30
Static Water Level (WL): X‘/ O
One Casing Volume@@L): 7 5
Start Purge (hrs): O30
EndPurge (hrs): ©QAUD
Total Purge Time (min):
Total Vol. Purged (gal/L):
ISAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Collected
~o¥Xal fe \*\Mos \ ¥ 200 I!\L FL&S“(‘(— X
JOBSERVATIONS / NOTES:

Circle if Applicable:

MS/MSD

Duplicate ID No.:

Signature(s):




Tetra Tech NUS, Inc.

Li-

GROUNDWATER SAMPLE LOG SHEET

[] Other Well Type:

0 QA Sample Type:

Page_[ of |
& .
Project Site Name: NASP Site 21 Sample ID No.: l) /< o)
Project No.: CTO 56 112G00583 Sample Location: %z,‘,ﬂc,’ &/
Sampled By: i3
[ Domestic Well Data C.0.C. No.:
[X] Monitoring Well Data Type of Sample:

[X] Low Concentration
[1 High Concentration

SAMPLING DATA:
Date: .:7_7 7 Color pH S.C. Temp. Turbidity DO Salinity Other
Time:  *° {7 6 [3 (Visual) (8.U.) | (mS/cm) ‘o) (NTU) (mg/l) (%)
Method: Flger lclee G 2ul002121.2C 1009 12,38 | 0.0
PURGE DATA:
Date: 5 / 7 / Q 7 Volume pH S.C. Temp.q(, Turbidity DO Salinity Other
Method: [ ffouws JdTal| 556 78 (2738 597 | 2.up | 00
Monitor Reading (ppm): e 5—¢/ SxY10.225122.52110-6 7 .51 0.0
Well Casing Diameter & Material t=g§?“ 6. 13 0.60121,4%]13.73 .65 10.0
“ 4’ -
Type: & PV‘G @13“/0.-674'3\/, 76|10 0,? Qr?g" 0.0
Total Well Depth (TD): /3.08
Static Water Level WL): 7. £ O
One Casing VolumeQQ/L Ly {7
Start Purge (hrs): O Y‘f{
End Purge (hrs): 0 ?/Q_
Total Purge Time (min):
Total Vol. Purged (gal/L):
|SAMPLE COLLECTION INFORMATION:
Analysis Preservative __Container Requirements Collected
-f_a'}’q/ Pk #/y@g QOOQ,L Fn/}/ Fadl
JOBSERVATIONS / NOTES:
o
/’ /GV’ v fe

[Circie it Applicable:

MS/MSD Duplicate ID No.:




T | e reen nus. e GROUNDWATER SAMPLE LOG SHEET

Page_ of
S
Project Site Name: NASP Site 21 Sample IDNo.:. PENZ (G 802
Project No.: CTO 56 112G00583 Sample Location: mxgd@a \§ co
Sampled By: ( Den~—
[] Domestic Well Data C.0.C. No.:
[X] Monitoring Well Data Type of Sample:
[} Other Well Type: [X] Low Concentration
I QA Sample Type: 1 High Concentration
SAMPLING DATA:
[Date: D101 Color pH S.C. | Temp. | Turbidity DO Y | Sther
Time: ©4S9 (Visual) (S.U) | (mS/¢m) ‘o) (NTU) (mg/l) Oy =
|Method: PR A 234 14%.5] 21,8 [ V2.6 | 03 | -20 | 7,62
PURGE DATA: Su— |
lpate: & 17-01. volume | pH | s.c. | Temp. | Turbidity DO m'y —SHere
Ivethod: [0 v +\o— S Jed s 3 [2ta (38 [P [-21 | 7.6
[Monitor Reading (ppm): 2.0 640 |S=0 | 2US 4.9 o.t41 -3 V.62

Well Casing Diameter & Material 4 C‘.}q g, S Z.\.w \2, (_é SRS ~3D 2.6

Type: 20" PUC.

Total Well Depth (TD): | 3. S {

Static Water Level (WL): 2,5 3

One Casing Volume(galAR b, 65

Start Purge (hrs): O )

End Purge (hrs): O 9§ &

Total Purge Time (min):

Total Vol. Purged (gal/L):

SAMPLE COLLECTION INFORMATION:

, Analysis Preservative Container Requirements Collected
Aofal Vb MwWoO, ) N 2o@at glephic 1=
OBSERVATIONS / NOTES:

—ﬁ»-u rabe= '}Oon.C,//\nu

[Circle if Applicable: Signature(s):
MS/MSD Duplicate ID No.:
(h




Tetra Tech NUS, Inc.

Li-

GROUNDWATER SAMPLE LOG SHEET

Page_ of

Project Site Name:

NASP Site 21

Sample ID No.:

Project No.:

CTO 56 112G00583

Sample Location:

PEAM2 6Wi602
Site A

[ Domestic Well Data
[X] Monitoring Well Data
] Other Well Type:

Sampled By:

i

C.0.C. No.:

Type of Sample:
[X] Low Concentration

1 QA Sample Type:

[l High Concentration

SAMPLING DATA:
IW ~-07 Color pH S.C. Temp. Turbidity DO Salinity Other
Time: ({50 (Visual) (S.U) | (mSfem) ‘o (NTU) (mg/l) (%)
[Method: Tow  Slow (.ud 10,632] £2.2( | 9,032 4.4/ .()
[PURGE DATA:
Ipate: §—7-07 voume | pH | sc. | Temp. | Turbidity DO Salinity | Other
[etnos: fpus Flowr by 10661 123,39 139.2 12.74 10,0

[Monitor Reading (ppm): 6.56 l0.650(22.64 |14.0 [Z.00 |8.0

Well Casing Diameter & Material 6.45 10,44$122.34 12.42 & ldz.u 0.0

e - PVE 6.4y h.632122.2( 10,02 19.9] 0.0

Total Well Depth (TD):  \3.1S

Static Water Level (WL): 71,73

|One Casing Volume(gal/L): §,\3(

Start Purge (hrs): [103
Iend Purge (hrs): /13 2

Total Purge Time (min):

Total Vol. Purged (gal/L):

ISAMPLE COLLECTION INFORMATION:

Analysis Preservative Container Requirements Collected -
lets/ Pb HA/_OE 208 ol Pa"ﬁv‘ vl
JOBSERVATIONS / NOTES: =
wres

1.5
/315

54%5 X 0.\(5’ = 0}«‘5&0

Circle if Applicable:

Signature(s):

MS/MSD Duplicate ID No.:

L Al




Li-

Tetra Tech NUS, Inc.

GROUNDWATER SAMPLE LOG SHEET

Page_/ of e
Project Site Name: NASP Site 21 Sample ID No.: PE/VQ} [ Gl /(702
Project No.: CTO 56 112G00583 Sample Location: _ S #e Jd/
Sampled By: Y A/

[ Domestic Well Data C.0.C. No.:

[X] Monitoring Well Data Type of Sample:

] Other Well Type: [X] Low Concentration

[ QA Sample Type: [] High Concentration
[SAMPLING DATA:
pate: 5/ 7/ 7 Color pH s.C. Temp. | Turbidity DO Salinity Other
Time: /235 visuah) | s.U) | @sremy| o (NTU) (mg/l) (%)
IMethod: (Osae F Lo L3a oy 23.¢5] V.90 | $.9¢ | g.0
PURGE DATA:
ot 5 "7/°7 voume | pH | s.c. | Temp. | Turbigity | Do Salinity | Other
IMetrod: /e /e @Gl 0579]{23.5% [sye [ 4.2 | po
Imonitor Reading (ppm): b.53 10,5001 23.69 13,47 4,67 1 0.0
Well Casing Diameter & Material (.47 10.M97]12%.91 12,84 [9.42 | 0.0
. 4 /4 .39 o] 2+.¢5T1.90 8.9 0.0
Total Well Depth (TD): / 3, 50
Static Water Level (WL): 7 &
One Casing Volume(gal/l): 0,9(,
Start Purge (hrs): 0 ?;&
End Purge (hrs): /¢D 3 €
Total Purge Time (min):
Total Vol. Purged (gal/L):
SAMPLE COLLECTION INFORMATION:

Analysis Preservative Contaitidr Requirements Collected -
Lotz Pb HA O 200 en (- /0;(/ 2

OBSERVATIONS / NOTES:

TD—-w/ =X
2{ )(,/6: I/a/amc,
Lx (6= 046

*We// //J 3 h?r(Srr:/ZS'

[Circle if Applicable:

Signature(s):

MS/MSD Duplicate ID No.:

S Ll

v




Tetra Tech NUS, Inc.

T

GROUNDWATER SAMPLE LOG SHEET

Page 1 of 1
go=
Project Site Name: NAS Pensacola UST Site 21 Sample ID No.: PEN21GW#&02
Project No.: Sample Location: s, Lot ¥
Sampled By: C. 0dom
[] Domestic Well Data C.0.C. No.:
[X] Monitoring Well Data Type of Sample:

[l Other Well Type:
[ QA Sample Type:

[X Low Concentration
[] High Concentration

SAMPLING DATA:
Date: S~ 1- ©7 7 Color pH | scC. | Temp. |Turbidity| DO ORP
Time: (<D L Visual |Standard| mS/gn oc NTU mg/l mV Time
Method: \ooo oy | clons [SS R [ 2727 [0S 093 32 | D]
PURGE DATA:
Date: S~7- QK1 Volume pH S.C. | Temp.(C) | Turbidity DO ORP Time
Method: \ow oo, vo OB 382 (229 |20 [R23F] ¢, | g
Monitor Reading (ppm): 2.0 |[C LY |4%2 | 221 21.% 1 4N Y i W10
Well Casing Diameter & Material | %, o Gl |44 |22.2 1.4 W VL WS
Type: 2.0 UC “H.0O SS 452|221 US| ©5% A S e ge)
Total Well Depth (TD): \'S. A
Static Water Level (WL): 2.4 2
One Casing Volume(gaflD3. ¢
Start Purge (hrs): (\ ‘2O
End Purge (hrs):
Total Purge Time (min):
Total Vol. Purged (gal/L): )
SAMPLE COLLECTIONINFORMATION:
Analysis Preservative Container Requirements Collected
SW-846 6010B - Total Lead HNO3 1-AL Plastc” @IO

NATURAL ATTENUATION PARAMETERS / OBSERVATIONS / NOTES

**Field Test Kit Results**
Dissolved Oxygen
Ferrous Iron

S:(go ~ale= 'ZODA—L//'—\&/

Hydrogen Sulfide Z | eei’ {Q(\)w o’\”(*\:(‘e 6) /gj
Carbon Dioxide
Alkalinity
Sulfide
Circle if Applicable: Sigpature(s):
MS/MSD Duplicate ID No.: é/;;‘__@/__

S
2.4

A
9 c/s—'

TS



Tetra Tech NUS, Inc.

Li-

GROUNDWATER SAMPLE LOG SHEET

Page___ of
Project Site Name: NASP Site 21 Sample ID No.: E 1902
Project No.: CTO 56 112G00583 Sample Location: M/t 9
Sampled By: Y

[ Domestic Well Data C.0.C. No.:

[X] Monitoring Well Data Type of Sample:

] Other Well Type: [X] Low Concentration

] QA Sample Type: [1 High Concentration

ISAMPLING DATA:

[Date: S=~9.07 Color pH S.C. Temp. Turbidity DO Salinity Other 2P
Time: (%3S~ (visua) | (S.U) | mS/em) [ (0) (NTU) (mg/l) (%) __‘_7_,_\
Method: /, Lv /o -32).40¢2123.221 = 221 000 | 0.0 - 130
PURGE DATA:

IDate: 5 / q/09 Volume pH S.C. Temp. Turbidity DO Salinity | Oterhoe] ©ofP
Method:|ew o B 16.24 L ype [23.720 | 54.1 | 1.09 0.0 0215 -9/
Monitor Reading (ppm): 0251485 125.71]122.8 0.03 0.2 08:20 -joZ
Well Casing Diameter & Material [.30] . 456 123%3.751 W.o Q.00 10.9 0325 o N B
Total Well Depth (TD): 3. 17 .37 |, 42123722 7.23 10.00 a.0 J83s" - 120
Static Water Level (WL): 2 .3 8
One Casing Volume(gal/L): {).7 7
Start Purge (hrs): ) B\ §
End Purge (hrs): 093§

Total Purge Time (min):
Total Vol. Purged (gal/L):
ISAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Collected
Vool P \’xl\(O.7 | X 200ml Pl,s‘\-.g X

[OBSERVATIONS / NOTES:

5+roy\j VGQ’-‘TO OO(OF

ol to

AR Y, 79 x  0.16 =

- 9.3%

.0

Circle if Applicable: Signature(s):

MS/MSD Duplicate ID No.: /7/ W
V v




ni Tetra Tech NUS, Inc.

GROUNDWATER SAMPLE LOG SHEET

[] Other Well Type:

1 QA Sample Type:

Page__ of
Project Site Name: NASP Site 21 Sample IDNo.:  Pey 2160 2002
Project No.: CTO 56 112G00583 Sample Location:  g4w/20
Sampled By: Ay
[] Domestic Well Data C.0.C. No.:
[X] Monitoring Well Data Type of Sampile:

[X] Low Concentration
[1 High Concentration

|SAMPLING DATA:
IDate: S -9~ 07 Color pH S.C. Temp. Turbidity DO Salinity Other
Time: (¢ goo (Visual) (8.U.) | (mS/cm) (OC) (NTU) (mg/l) (%)
Method: Jouw $low Gal 1549 1 2393 515 0.20 0.0
PURGE DATA:
lpate:  $79/54 volume | pH | s.c. | Temp. | Turbidgity | Do Salinity | _oter+inp ORP
|Method:(.,¢ Slow fesictalbid ¢2y |14520]23.4¢ |22 5 |0.i32 Q.0 10245 -c?
Monitor Reading (ppm): .28 .547123.69 | 1.2 10,00 [|08.0 lp250 7S
Well Casing Diameter & Material . 3) 1 s$s) 123,72 1 7.48 10.13 0.0 10755 ~7/9
Type: (.30 lsy9123.731s5.15 |0.0d |0.0 |p8oo +33
Total Well Depth (TD): | 3.57(
Static Water Level WL):%. 5 (,
One Casing Volume(gal/l): §, 79
Start Purge (hrs): 2 4.5
End Purge (hrs): @800
Total Purge Time (min):
Total 