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1.0 INTRODUCTION

Brown & Root Environmental (B&R Environmental) has prepared this Site Assessment Plan (SAP) for
Sites 98, 307, 363, and AOC2/SWMU1 at the Naval Coastal Systems Station (CSS) in Panama City,
Florida. This SAP was prepared for the U.S. Navy (Navy) Southern Division (SouthDiv) Naval Facilities
Engineering Command (NAVFAC) under Contract Task Order (CTO) 0047, for the Comprehensive Long-
term Environmental Action Navy (CLEAN l1lI) Contract Number N62467-94-D-0888.

The SAP provides the rationale for performing field activities associated with collecting data to evaluate
petroleum hydrocarbons in the subsurface at the referenced sites. Data collected during the
investigations at Sites 98 and 307 will be used to prepare Site Assessment Reports (SARS) in
accordance with Chapter 62-770 of the Florida Administrative Code (F.A.C.). A groundwater quality
report will be prepared for Site 363 and a preliminary assessment report will be completed for study area
Area of Concern 2/Solid Waste Management Unit 1(AOC2/SWMU1).

11 GENERAL SITE DESCRIPTION

The CSS is located on the western shore of St. Andrews Bay in Bay County Florida. Bay County is
situated on the Gulf of Mexico in Florida's Panhandle, approximately 100 miles southwest of
Tallahassee. The Naval Base is bounded by U.S. Highway 98 to the north, St. Andrews Bay to the east,
State Road 392B (Magnolia Beach Road) to the south, and State Road 382 (Thomas Drive) to the west

as shown on Figure 1-1.

The CSS consists of two operational areas, the laboratory area and ordnance area, which comprise
approximately 657 acres. The laboratory area is situated north of Alligator Bayou and has research
facilities and various support activities. The ordnance area is south of Alligator Bayou and is used
primarily for ordnance storage and for limited research. The sites being investigated under this CTO are

located in the laboratory operational area of the Naval Base, as shown on Figure 1-2.

The CSS facility is one of seven major research, test, and evaluation Ilaboratories of the Space and
Naval Warfare Systems Command. The site was first established in 1942 as a harbor for World War
convoy ships and as a liaison for a nearby shipyard. It later became an amphibious landing craft
operations school. Research and development began in 1945 when the facility was renamed the U.S.

Navy Mine Countermeasures Station. In 1952 a research and development program for the use of

BRE/TLH/98-788/7766/3.2 11 CTO 0047
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helicopters for mine countermeasure operations was established. |n November 1967 the facility became
an activity of the Naval Ship Research and Development center based in Carderock, Maryland. The
facility was redesignated as the Naval Coastal Systems Center in 1978 and again as the Coastal
Systems Station in January 1992. It continues to provide mine and undersea countermeasures
technology and to support special and amphibious warfare, diving, and other naval coastal missions

(Resource Conservation and Recovery Act Facility investigation, 1995).

1.2 OBJECTIVE

The objective of the proposed field investigations for Sites 98 and 307 is to collect additional data to
evaluate the extenf of petroleum hydrocarbons in subsurface soils and groundwater as identified from the
Tank Closure Assessments. The data collected during the investigations will be used to prepare SARs
as required by Chapter 62-770.630, F.A.C., and to evaiuate the need for future monitoring or remedial
activities. The objective of the pfoposed field investigation for Site 363 is to collect additional
groundwater samples to evaluate groundwater quality. The objective of the proposed field activities for
Site AOC2/SWMU1 is to complete a preliminary assessment to evaluate the source for a fuel release

associated with a storm water outfall located within the sea wall on Alligator Bayou.

BRE/TLH/98-788/7766/3.2 1-4 CTO 0047
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2.0 SITE DESCRIPTION

Site 363: This site consisted of a closed oil/water separator connected to a 6,000 gailon underground
storage tank (UST) used to store waste oil for Facility 363. The location of the former UST is identified
on Figure 2-1. Site 363 is included in the Remedial Investigation (RI) program at CSS, since chlorinated
hydrocarbons were detected in the groundwater during past groundwater sampling events. As part of the
RI program, a monitoring well at the site is periodically pumped to remove chlorinated hydrocarbons.
According to the Activity.for CSS Panama City, groundwater quality from past sampling events
conducted for the Rl investigation have indicated dissolved chlorinated hydrocarbons have decreased to

non-hazardous levels. .

Overflows at an oil/water separator is suspected to be the cause for the chlorinated hydrocarbon release.
In August 1997, the 6000 gallon UST was excavated and removed from the subsurface. Prior to
excavation, the contents of the tank were emptied by CSS. During removal of the UST, the UST was
ruptured spilling some residual tank contents into the excavation, which was partially submerged in the
groundwater. Since the UST was constructed of fiberglass, the condition of the UST couid not be
assessed prior to the tank being removed. Analysis of a groundwater sample collected from a temporary
monitoring well installed during the Tank Closure Assessment, reported dissolved petroleum
hydrocarbons in the groundwater at the location of the former waste oil tank. The Discharge Reporting
Form (DRF) reported the type of regulated substance discharged as used/waste oil. The DRF is included

in the Closure Assessment Report included in Appendix A.

Site 98: This site consisted of a closed 560 gallon steel UST located on the west side of Building 98.
The UST was used to store diesel for on-site heating. In August 1997, the UST was excavated and
removed. The location of the former UST is shown on Figure 2-2. The Tank Closure Assessment
Report indicated contaminated soil was encountered above the water table and removed during the tank
excavation. Groundwater analyses from a groundwater sample collected from a temporary monitoring
well installed at the tank excavation reported voiatile organics and petroleum hydrocarbon constituents.
The Petroleum or Petroleum Product Contamination Report Form reported indicated the discharge
occurred from overfill and holes in the tank. Findings from the removal of the UST are summarized in

the Tank Closure Assessment included in Appendix A.

Site 307 Product Line Leak: Tank 307 is an UST that provides diesel fuel to a dispenser located on the

west dock of Alligator Bayou. The UST system consists of a 6,000 gallon Ownes-Corning double-walled

BRE/TLH/98-788/7766/3.2 21 CTO 0047
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fiberglass UST, buried under an earthen mound with two feet of cover, such that the bottom of the tank is
about eight feet below the elevation of the surrounding grade. The product line for the UST system
consists of double-walled fiberglass. An above ground suction pump is located on a concrete pad in a
fenced compound adjacent to the mounded area. The compound includes the pump controls and the
leak detection alarm system. Tightness test conducted on the UST system in January 1998, identified
the product pipeline had failed to test tight in a section of product line located in concrete lined trenches
just before the dispenser. The study area associated with the failed product line is identified on

Figure 2-3.

Site AOC2/SWMU1: Site AOC2/SWMU1 is a study area which includes Site 333 and Site 307 and a
storm drain pipe located in the parking lot north of Site 333 and Site 307. The location of the study area
is provided on Figure 2-4. The storm drain pipe is located down gradient of a former above ground
diesel tank system and within an area identified as AOC2, as designated from the Rl program conducted
at CSS. The storm drain pipe, located within AOC2, runs beneath Site 333 and adjacent to the 6,000
diesel UST at Site 333. The outfall for the storm pipe is within the sea wall located on the west dock of
Alligator Bayou. During July 1997, Navy personnel identified a fuel release entering Alligator Bayou at

the storm drain outfall.

Site 333 is the boom containment wash area and is primarily used as a containment area for cleaning of
booms used in the containment of diesel spills. An above ground 100 gallon per minute capacity
oil/water separator and an underground 550-gallon fiberglass waste oil tank (above ground holding tank)
are used to collect and process rinse water from the cleaning of the booms. Rinse water from the
containment area is drained into sumps then pumped to the oil/water separator. Any oiils collected in the
separator are gravity drained into the waste oil tank. Water in the oil/water separator drains into the

sanitary sewer system.

SWMU1 is reported to extend beneath the boom wash area. SWMU1 was a marshy depression which
was used as a disposal area from 1945 to 1953. This disposal area received general house hold wastes,
food scraps, scrap metal, scarp lumber, and small quantities of paint, paint thinner, battery acids,
solvents and photographic chemicals. Waste oil and bilge water were also poured on the ground and

burned.
Site 307 consists of a 6,000 gallon double-walled fiberglass diesel fuel UST and double walled product

piping equipped with leak detection sensors. This UST system provides diesel fuel to a dispenser
located east of the boom containment wash area. The 6,000 gallon diesel UST was installed in the late

BRE/TLH/08-788/7766/3.2 2-4 CTO 0047
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1980’s as a system upgrade to replace a 5,000 gallon diesel UST. The 6,000 gallon UST is located

adjacent to the southeast end of the containment boom wash area for Site 333.

BRE/TLH/98-788/7766/3.2 25 CTO 0047
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3.0 INTERIM REMEDIAL ACTIONS/TANK CLOSURE RESULTS

Site 363: Results of a Tank Closure Assessment performed by Navy Public Works Center during August
1997, indicated an UST used to store waste oil at the site, was damaged during the excavation process.
The ruptured tank was partially submerged in the groundwater and the groundwater entered the UST and
forced residual product out of the UST and into the excavation. The product was removed from the
excavation and properly disposed. The UST excavation was approximately 12 feet wide, 20 feet long.
and 7 feet deep. The excavation was filled with clean fill, compacted to grade, and seeded. Four soil
borings were installed around the UST and soil samples were collected for organic vapor concentrations
using the headspace screening technique. The soil samples were collected at depths of 7 feet below
land surface (bottom of tank excavation). Results of the soil vapor screening reported total hydrocarbon
vapor concentrations to range from below detection limits to 13 parts per million (ppm). A shallow
temporary monitoring well was installed and a groundwater sample was collected during November 1997.
The groundwater sample was analyzed for volatile content in accordance with Environmental Protection
Agency (EPA) Method 8260, for poly aromatic hydrocarbons (PAHSs) in accordance with EPA Method
8270, for ethylene dibromide content in accordance with EPA Method 504, for lead content in
accordance with EPA Method 239.3, and for total petroleum hydrocarbons by Petroleum Range Organics
(FL-PRO) method. Results of the groundwater analysis reported concentrations of volatile aromatics
(benzene, ethylbenzene, toluene, and xylenes), volatile organics (methylene chloride), PAHs (fluorene,
1-methylnaphthalene, 2-methylnaphthalene, naphthalene, and phenanthrene), TPH, and lead
constituents. The Tank Closure Assessment is provided in Appendix A.

Site 98: Results of a Tank Closure Assessment performed at the site by Navy Public Works Center
during August 1997, indicated the UST had holes in the tank. Contaminated soil within the UST
excavation was removed down to the water table. The UST excavation was approximately eight feet
wide, 10 feet long and 5 feet deep. The excavation was filled with clean fill, compacted to grade, and
paved with concrete. Six soil borings were installed around the UST and soil sampies were collected for
organic vapor concentrations using the headspace screening technique. The soil samples were collected
at depths of 5 feet below land surface (bottom of tank excavation). Results of the soil vapor screening
reported total hydrocarbon vapor concentrations to range from below detection limits to 45 parts per
million (ppm). A shallow temporary monitoring well was instalied and a groundwater sample was
collected during November 1997. The groundwater sample was analyzed for volatile content in
accordance with Environmental Protection Agency (EPA) Method 8260, for poly aromatic hydrocarbons
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(PAHSs) in accordance with EPA Method 8270, for ethyiene dibromide content in accordance with EPA
Method 504, for lead content in accordance with EPA Method 239.3, and for total petroleum
hydrocarbons by Petroleum Range Organics (FL-PRO) method. Results of the groundwater analysis
reported concentrations of volatile aromatics (benzene, ethylbenzene, toluene, and xylenes), volatile
organics (1,1,1-trichloroethane, 1,1,2-trichloroethene, and trichloroethane), ’PAHs (acenaphthene,
fluorene, 1-methyinaphthalene, .2-methyinaphthaiene, naphthalene, and phenanthrene), TPH
constituents and 1,2-dibromoethane. The Tank Closure Assessment is provided in Appendix A.

Site 307: Interim remedial actions were performed by Bechtel Environmental inc. in response to a fuel
release identified in Alligator Bayou during July 1997. As part of the interim remedial action to
investigate potentiél source(s) for the fuel release, a tank and line tightness test was performed on

Tank 307R in January 1998. Results of the tightness tests indicated the UST tested tight, but the product
line had failed the test in a section of product line located in the concrete lined trench along the edge of
the dock, just before the dispenser. nghtness tests performed on the UST system also indicated the UST
leak detection system' (tightness test on the interstices of the double walled tank) had failed. Tank 307R
has currently been taken off line and the dispenser island has been removed. The tank and line

tightness test results are included in Appendix A.

Site AOC2/SWMU1: Emergency Response Actions were performed by Bechtel Environmental Inc. in
response to a fuel release entering Alligator Bayou from a storm water drain outfall in July 1998. The
Emergency Response Actions included: investigating the storm water drain inverts upgradient to the
storm water outfall; operating surveillance cameras inside the storm water system to identify cracks
within the drainage pipe where fuel could enter the storm water system, performing soil borings to assess
soil hydrocarbon concentrations in the area where fuel was identified to have entered the storm water
system; and installing protective casing (sleeves) around sections of storm water drain pipe where fuel
was observed entering the storm water system. Bechtel Environmental Inc. also, performed a tightness
test on the UST system for Tank 307R as part of an interim remedial action to investigate potential

sources for the release of fuel into Alligator Bayou (tank tightness discussed above).

Results of the Emergency Response Actions identified fuel entering a storm water junction box located
upgradient to Site 333. The location where fuel had entered the junction box was subsequently cased
(sleeved) to prevent fuel from entering the storm drain. From August 11 through August 15, 1997,
Bechtel Environmental Inc., advanced 97 soil borings and collected soil samples to evaluate soil
hydrocarbon vapor concentrations in the area surrounding the storm water junction box and storm water
drain pipe. Soil borings were also advanced in the area near an abandoned fuel line which serviced a

former above ground diesel tank system associated with AOC2. The soil samples were collected from
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the borings at approximately 5 to 7 feet bls and screened for hydrocarbon vapors using headspace
analysis. Results of the soil screening indicated hydrocarbon vapors are present in soils in the ‘area of
the storm water junction box and within the parking lot north of Site 307 and Site 333. The soil
hydrocarbon vapor concentrations generally increased in concentration in samples collected to the
northwest of the storm water junction box. Soil assessment data provided by Bechtel Environmental Inc.

during Emergency Response Actions are provided in Appendix A.

BRE/TLH/98-788/7766/3.2 33 CTO 0047



Rev. 0
04/02/98

4.0 SCOPE OF PROPOSED ASSESSMENTS

The proposed scope of work for assessment activities will take place in three phases. The first phase
(Phase 1) will consist of performing groundwater sampling at Site 363. During this phase of field
activities, utility clearance, potable water source, and decontamination areas and investigative derived
waste staging areas for drilling activities associated with Sites 98, 307, and AOC2/SWMU1 will be
established with the Activity for CSS, Panama City. The layout of soil borings will also be marked at

each site.

The second phase (Phase 2) will consist of performing a soil hydrocarbon vapor assessment at Sites 98,
307, and AOC2/SWMU1. The soil hydrocarbon vapor assessment will be performed using direct push
technology (DPT), such as a geoprobe, to install soil borings to delineate the horizontal and vertical
extent of vadose zone soil contamination. Soil samples will be collected at each boring location and
screened for hydrocarbon vapors using an organic vapor analyzer. Select soil samples will be retained
for laboratory analysis for Gasoline and Kerosene Analyticai Group parameters as defined in Chapter 62-
770, F.A.C. In conjunction with the direct push soil boring installation, a mobile laboratory will be used to
screen groundwater samples collected from select boring locations for Diesel Range Organics (DRO)
and Gasoline Range Organics (GRO). These groundwater analyses will be used to determine the
optimum location and number of permanent monitoring wells. One deep DPT boring will be advanced at
Sites 98 and 307, and three DPT borings will be installed at Site AOC2/SWMU1. The deep boring will be
used to allow groundwater samples to be collected for DRO and GRO analysis from a deeper zone within
the water table. The data collected from the deep borings will be used to assess the vertical extent of
dissolved hydrocarbons within the study area. Piezometer wells will be installed at Site AOC2/SWMU1
using DPT to advance borings to facilitate the piezometer well instaliations. The piezometer wells will be
used to evaluate groundwater gradients in the immediate area of the storm water drain pipe which

underlies the study area.

The third phase (Phase 3) will involve the mobilization of a drill rig to install shallow monitoring wells at
Sites 98, 307, and AOC2/SWMU1. The placement of these wells will be based on soil hydrocarbon
vapor concentrations and groundwater quality data collected during the Phase 2 field investigation, and
groundwater flow gradients identified from previous environmental investigations conducted at CSS,
Panama City. Concurrent with this phase of work, groundwater samples will be collected from the newly
installed wells and from existing monitoring wells within the study area, if applicable. Slug tests will also
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be performed on three shallow monitoring wells at Sites 98 and 307. The relative top of casing elevation
of all permanent monitoring wellis installed during the assessment will be surveyed with respect to and

arbitrary horizontal datum or bench mark provided by the Activity for CSS, Panama City.

Based on the groundwater and soil quality data collected during the Phase 2 and Phase 3 field
investigations for Sites 98, 307, and AOC2/SWMU1, an additional site mobilization maybe required to
collect soil samples for analysis by EPA Method 1312 (Synthetic Precipitation Leaching Procedure). If
required, borings would be advanced using a hand-auger to facilitate the collection of the samples.

4.1 SOIL INVESTIGATION

The soil hydrocarbon vapor assessment will be conducted using DPT at Sites 98, 307, and
AOC2/SWMU1. This method of drilling is preferred due to the subsurface lithology which is
predominantly quartz sand, the prese'nce of a shallow water table, and to minimize the amount of soil

cuttings generated during boring activities.

During borehole advancement soil samples will be collected continuously until boring completion. Soil
samples will be collected using either a two foot or four foot sampler with plastic liners. Each vadose
zone soil sample will be screened for hydrocarbon vapors following procedures for headspace analysis
as required by Chapter 62-770.200 F.A.C. The soil borings will be advanced until the water table is
encountered. It is anticipated that groundwater will be encountered within 6 to 12 feet of the ground
surface. Each boring will be either hand augured or preprobed from the surface to 4 feet bls to inspect to
the presence of underground utilities. The location of the proposed borings are provided on Figures 4-1

through 4-4.

If soil contamination at Sites 98 and 307 is identified above State Target Levels (soil hydrocarbon vapor
readings greater than 10 ppm) at any proposed boring location, additional soil borings would be
advanced to assess the areal extent of soil contamination. It is assumed 16 soil borings (10 borings for
Site 98 and six borings at Site 307 established on a 10 to 15 foot grid) will provide sufficient areal
coverage to delineate the soil contamination at Sites 98 and 307. It is estimated a total of 30 soil borings
will be installed to provide sufficient areal coverage to assess the soil for petroleum hydrocarbon vapors
and/or evidence of petroleum staining in the area of AOC2/SWMU1. At Sites 98, and 307_ , three vadose
zone soil grab samples will be collected from the zone of highest, medium, and low organic vapor
readings from three of the DPT soil borings. At Site AOC2/SWMU1 six vadose zone soil samples will be
collected from the zone of highest, medium, and low organic vapor readings. Laboratory analysis of the
Kerosene Analytical Group as defined in Chapter 62-770, F.A.C. will be performed on the soil samples.
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Vertical delineation borings will be conducted using DPT method to characterize the subsurface lithology
at depth. The vertical delineation boring at Site 307 will be completed to a depth of 25 feet bls. The
vertical delineation boring at Site 98 will terminate at approximately 30 feet bls. Three vertical
delineation borings will be completed to 25 feet bls to characterize the subsurface lithology at Site
AO0C2/SWMU1. Continuous soil samples will be collected during the advancement of the borings.

Each soil boring will be backfilled with Type 1 Portland Cement. All locations drilied through asphalt or

concrete will be completed with similar material and finished flush to existing grade.

A lithologic description will be made of each sampler and/or grab sample collected and a completed log
of each boring will be maintained by the on-site geologist in accordance with Standard Operating
Procedure (SOP) GH 1.5 included in Appendix B. At a minimum, the boring log will contain the following

information:

e Sample Numbers and Types

e Sample Depths

¢ Sample Recovery/Sample Interval

e Soil Density or Cohesiveness

¢ Soil Color

e Unified Soil Classification System (USCS) Material Description

In addition, depths of changes in lithology, sample moisture observations, depth to water, organic vapor
readings, drilling methods, and total depth of each borehole should be included on each log, as well as

any other pertinent observations. An example of the boring log form is attached in Appendix B.

The site's lithology and soil quality will be assessed from soil samples collected during the soil
hydrocarbon vapor survey. During drilling of the permanent monitoring wells (see Section 4.3), no split-
spoon samples will be collected. Grab samples from the auger flights will be coliected during boring

advancement and logged.

4.2 GROUNDWATER FIELD SCREENING FOR DIESEL RANGE ORGANICS, GASOLINE
RANGE ORGANICS AND PIEZOMETER WELL INSTALLATIONS

During the Phase 2 soil hydrocarbon vapor survey (DPT investigation), a groundwater sample will be
collected from select boring locations for on-site analysis of DRO and GRO constituents. Groundwater

samples will be collected from boring locations completed into the upper zone (3 to 4 feet) of the water
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table. Five groundwater samples will be collected from select boring locations at Site 98 and six
groundwater samples will be collected at Sites 307. Groundwater samples at Site AOC2/SWMU1 will be
collected from 15 borings. Groundwater samples will be collected from each of the vertical delineation
borings at the depth of boring completion. The samples will be collected using tygon tubing and a
peristaltic pump. The samples will be placed into appropriate sample bottles anq immediately analyzed
for DRO and GRO constituents using a mobile lab equipped with a gas chromatograph (GC). The DPT
method for conducting field screening of water samples is the preferred method for sampling
groundwater due to the amount of groundwater quality samples which can be collected over a short

period of time without installing temporary and/or permanent monitoring wells

Five piezometer'wells will be installed during‘ the DPT soil hydrocarbon vapor survey at Site
AOC2/SWMU1. Each piezometer well will be completed with the well screened placed to intersect the
top of the water table. Relative groundwater elevations determined from static water level
measurements collected from the piézometer wells, will be used to evaluate the groundwater flow in the

area of the storm drain. The proposed locations for the piezometer wells are shown on Figure 4-4.

The preliminary groundwater field screening results from the DPT investigation and available
groundwater flow maps generated from previous investigations (i.e., Remedial Investigation) at CSS
Panama City will be used to evaluate the location of permanent monitoring wells. Well installation

permits will be obtained from the Northwest Florida Water Management District prior to drilling activities.

The sample results from the groundwater field screening investigation will be plotted on a map and
permanent monitoring well locations will be selected based on spatial distribution of identified

constituents and the local groundwater flow pattern, identified from previous investigations conducted at

CSS, Panama City.
4.3 GROUNDWATER INVESTIGATION

The groundwater investigation at Site 363 will include collecting groundwater samples from seven
existing site monitoring wells (see Figure 2-2 for monitoring well locations) for analysis of Used Oil Group
parameters as identified in Chapter 62-770.600, F.A.C. Results from the sampling event will be used to

assess current water quality conditions at Site 363.

It is anticipated four shallow (water table) monitoring wells will be installed at Site 307 and Site 98 to
assess the horizontal extent of dissolved hydrocarbons. Six shallow monitoring wells will be installed

during the preliminary assessment investigation for Site AOC2/SWMU1. The proposed shallow
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monitoring wells will be installed during Phase 3 field investigation. The proposed monitoring well
locations will be determined based on groundwater quality data and the flow gradient across the site as
determined from groundwater flow maps generated for the Remedial Investigation completed for CSS,
Panama City. The Navy's Remedial Project Manager (RPM) will be contacted to discuss the locations of
the proposed monitoring wells. Well installation permits will be obtained from the Northwest Florida

Water Management District prior to drifling activities.

4.3.1 Monitoring Well Installation

Permanent monitoring wells will be installed using hollow stem auger drilling techniques. These welils will
be used to monitor water quality and evaluate the horizontal extent of contamination. Each boring will be
hand dug from the surface to four feet bls using a post hole digger to ensure that no underground utilities
are present. Monitoring wells will be constructed of 2-inch ID Schedule 40, flush-joint PVC riser and
flush-joint factory slotted well screen. Each section of casing and screen shall be National Sanitation
Foundation (NSF) approved. Screen slot size shail be 0.01 inch. Unless otherwise specified, the top of
the screen interval will be positioned approximately 4 feet above the water table. Screen sections will be
10 feet in length. After the borings are drilled to the desired depth, (6-inch minimum diameter boring for

2-inch ID wells), the well will be installed through the augers.

The lithology has been sufficiently characterized from previous investigations at CSS that a sieve
analysis of the soils is not needed in determining the type of sand pack and screen slot size for well
completion. Clean silica sand of U.S Standard Sieve Size No. 20/30 will be installed into the boring
annulus around the well screen as the augers are withdrawn from the boring. Due to the expected
shallow depths of the monitoring wells, (less than 15 feet), it is proposed that the sand pack be poured
around the annulus from the top of the hole. The sand pack will be set from the bottom of the hole to
approximately 1 foot above the top of the well screen. A minimum 1-foot thick bentonite pellet seal will
be installed above the sand pack and allowed to hydrate. The remainder of the boring will be backfilled
with a high solids bentonite grout. The depths of all backfill materials will be constantly monitored during
the well installation process by means of a weighted stainless steel or fiberglass tape. The position of
the top of the screen interval, sand pack and bentonite seal may be adjusted as site conditions warrant

(elevated water table, etc.).

Flush mounted steel well covers and manholes will be installed around the 2-inch ID wells. The manhole
will consist of flush mounted 22-gauge steel, water resistant, welded box with 3/8-inch steel lid, locking
device, and padlock. A 2-foot by 2-foot by 6-inch thick concrete apron will be constructed around the
manhole. The manhole shall be compieted 2 inches above existing grade and the apron tapered to be
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flush with the existing grade at the edges such that water will run off of the apron. A detail of a typical
flush-mounted well is shown on Figure 4-5. All locks supplied for the wells will be keyed alike. After
installation, the ground surface, and the top of the PVC riser pipe will be surveyed to within 0.01-foot

vertical accuracy using datum points as discussed previously in Section 4.0.

A monitor well construction diagram will be completed for each well installed. A sample. of the

monitoring well construction form is provided in Appendix B.

Piezometer well construction will be compieted in the same manner as the shallow monitoring wells
except for the wells will be constructed with 1 1/4-inch diameter schedule 40 PVC screen and casing
material. The boring annulus to facilitate the piezometer well will be approximately 3 to 4 inches in

diameter.

The monitoring wells will be develope'd no sooner than 24 hours after installation to remove fine material
from around the monitored interval of the well. Wells will be developed by bailing and surging, or by
pumping, as determined by the field geologist. The pH, temperature, and specific conductance
measurements will be collected from the purge water. Wells will be developed up to a maximum of one
hour or until these measurements become stable and the purge water is visibly clear. Water quality
stabilization will be determined using the following criteria: temperature +/-0.59C, pH +/-0.1unit, and
specific conductivity +/-10 umhos/cm. Wells will be developed until approved by the field geologist.

4.3.2 Groundwater Sampling

Groundwater samples will be obtained from monitoring wells used in the assessment investigations in
accordance with B&R Environmental Comprehensive Quality Assurance Plan (FDEP Comp QA Plan No.
870055). Prior to obtaining samples, water levels and total well depths will be measured and the wells
will be purged using a peristaltic pump and a low flow quiescent purging technique. Three to five well
volumes will be purged. If wells are purged dry with less than three well volumes removed, the water
level in the well will be allowed to recover at least 80 percent, then a sample will be collected. Field
measurements of pH, temperature, and specific conductance will be taken after each volume of water is
purged. Stabilization of the above parameters is defined in the previous paragraphs. If these
parameters do not stabilize after three volumes, up to five volumes will be removed. Before purging, a
clear bailer or an oil water interface probe will be used to check for free product. No samples will be
collected from a well that exhibits measurable free product. The thickness of the free product will be

measured and recorded. Samples will be obtained using a peristaltic pump using a low
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flow quiescent sampling technique. The samples will be transferred directly into the appropriate (pre-
preserved) sample bottles for analysis. Samples to be analyzed for volatile constituents shall be taken
first and immediately sealed in the vial so that no headspace exists. The sample constituents analyzed

for each of the Sites are summarized in Table 4-1.

All pertinent field and sampling data shall be recorded using a groundwater sampie form, attached in

Appendix B.

4.3.3 Groundwater Level Measurements

Synoptic water level measurements will be taken from all monitoring wells at the sites. Static water level
measurements will be measured from the north rim of the top of the PVC riser pipe using an electronic
water level indicator. The newly installed wells shall be notched and marked so that the same point wil
be referenced for all measurements. The depth to water will be measured to the nearest 0.01 foot below
the top of the PVC riser pipe. Three consecutive water level readings will be measured from the well to
the nearest 0.01 foot to assure an accurate water level is recorded. Water level measurements will be

recorded to the nearest 0.01 foot in the appropriate field log book.
4.4 AQUIFER TESTS

B&R Environmental will perform a series of duplicate aquifer slug tests on three selected shallow
monitoring wells at Site 98 and Site 307. Each of these tests will be performed by removing a volume
("slug") of water from the well and measuring the recharge of the well back to equilibrium. The Bouwer
and Rice methodology for partial penetrating wells in unconfined aquifers will be utilized to calculate the
hydraulic conductivity values for the three monitoring wells as described by Bouwer, 1989, and Rice,
1976. Calculations will be performed using Aqtesolve™ aquifer characterizations program as described

in Duffield and Rumbaugh, 1991.
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TABLE 4-1
FIELD INVESTIGATION
ENVIRONMENTAL SAMPLE SUMMARY
SITE 363
Coastal Systems Station, Panama City, Florida
Analyte Proposed Env. IDW Duplicate | Rinsate " Field Trip Totai
Method (1) Samples | Samples | Samples Blanks Blank Blanks Samples
(2) (Aqueous) | (Aqueous) | (Aqueous)
GROUNDWATER

PPL VOH and SW-846 8021B 7 0 1 1 0 0 10
1,2- Dichloroethane
BTEXs and MTBE SW-846 8021B 7 0 1 1 o 0 10
PAHSs SW-846 8310 7 0 1 1 0 NA 9
TRPHs FL-PRO 7 0 1 1 0 NA 9
1-2 Dibromoethane | EPA 504 -7 0 1 1 0 0] 10
(EDB)
PPL Volatile SW-846 8260B 7 0 1 1 0 0 10
Organic
Compounds plus
TICs
PPL Extractable SW-846 8270C 7 0 1 1 0 NA 9
Organic
Compounds plus
TICs
Non-PPL Volatile SW-846 8260B 7 0 1 1 0 NA 9
and Extractable and 8270C
Organic
Compounds plus
TICs for GC/MS
peaks greater than
10 ug/L
Total arsenic SwW-846 6010B 7 0 1 0 0 0 8

(trace) or 7060A
Total lead SW-846 60108 7 0 1 1 0 0 9

(trace) or 7421
Total barium SW-846 6010B 7 0 1 1 0 0 9
Total cadmium SW-846 6010B 7 0 1 1 0 0 9

(trace) or 7131A
Total chromium SW-846 6010B 7 0 1 1 0 0 9
Total selenium SW-846 6010B 7 0 1 1 0 0 9

(trace) or 7740
Total mercury SW-846 7470 7 0 1 1 0 0 9
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TABLE 4-1 (Continued)
FIELD INVESTIGATION
ENVIRONMENTAL SAMPLE SUMMARY
SITE 363
Coastal Systems Station, Panama City, Florida
Analyte Proposed Env. IDW Duplicate Rinsate Field Trip Total
Method (1) Samples | Samples | Samples Blanks Blank Blanks Samples
{2) {Aqueous) | (Aqueous) | (Agueous)
Total silver SW-846 60108 7 0 1 1 0 0 9
(trace) or 7761 _
TOTAL 112 0 17 17 0 0 146

Method referenced reflects FDEP requirements.

All analyses are analyzed using standard 14-day laboratory turn around time.

1) For the metals analytes two methods are listed, this is due to the difference in the capabilities of various
analytical laboratories. The awarded laboratory will perform the method in which they have the capability. Either
Inductively Coupled Plasma (ICP), trace ICP, or graphite furnace will be utilized.

2) |DW sample numbers based upon disposing of five 55-gallon drums (1 composite sample) of soil.

NA not applicable Method referenced reflects FDEP Chapter 62-770 requirements.

VOHs Volatile Organic Halocarbons

PPL Priority Poliutant List

BTEXs Benzene, Toluene, Ethylbenzene, Xylenes

MTBE Methyl-tert-butyl-ether

PAHs  Polycyclic Aromatic Hydrocarbons

TRPHs Total Recoverable Petroleum Hydrocarbons

GC/MS Gas Chromatography/Mass Spectroscopy

TICs  Tentatively Identified Compounds

SPLP  Synthetic Precipitation Leaching Procedure
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TABLE 4-1 (Continued)
FIELD INVESTIGATION
ENVIRONMENTAL SAMPLE SUMMARY
SITE 98
Coastal Systems Station, Panama City, Florida
Analyte Proposed Env. IDW Duplicate | Rinsate Field Trip Total
Method (1) Samples | Samples | Samples | Blanks Blank Blanks Samples
(2) (Aqueous) | (Aqueous) | (Aqueous)
' GROUNDWATER
PPL VOHs and SW-846 10 0 2 2 0 0 14
1,2-Dichloroethane 8021B
BTEXs and MTBE SW-846 10 0 2 2 0 0 14
’ 80218
1-2-Dibromoethane | EPA 504 10 0 2 2 0 0 14
(EDB)
PAHs SW-846 8310 10 0 2 2 0 NA 14
TRPHSs FL-PRO 10 0 2 2 0 NA 14
Total lead SW-846 6010B 10 0 2 2 0 NA 14
(trace) or 7421
TOTAL 60 0 12 12 0 0 84
SOIL
BTEXs and MTBE SW-846 3 1 0 1 0 0 5
80218
PAHs SW-846 3 1 0 1 0 NA 5
8310
TRPHs FL-PRO 3 1 0 1 0 NA 5
SPLP followed by SW-846 1312 1 0 0 1 0 0 2
BTEXs and MTBE, followed by
PPL VOHs, PAHs, 80218, 8310,
TRPHSs, and RCRA FL-PRO,
Metals (3) 6010B/7000A
series
PPL VOHs EPA 8021B 0 1 0 0 0 0 1
8 RCRA metals SW-846 0 1 0 0 0 NA 1
6010B/7000A
series
Total Halides SwW-846 0 1 0 0 0 NA 1
5050/9056
TOTAL 10 6 0 4 0 0 20

Method referenced reflects FDEP requirements.
All analyses are analyzed using standard 14-day laboratory turn around time.
1) For the metals analytes two methods are listed, this is due to the difference in the capabilities of various

analytical laboratories. The awarded laboratory will perform the method in which they have the capability. Either
Inductively Coupied Plasma (ICP), trace ICP, or graphite furnace will be utilized.
2) IDW sample numbers based upon disposing of five 55-galion drums (1 composite sample) of soil.
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TABLE 4-1 (Continued)
FIELD INVESTIGATION
ENVIRONMENTAL SAMPLE SUMMARY

SITE 98
Coastal Systems Station, Panama City, Florida

NA not applicable Method referenced reflects FDEP Chapter 62-770 requirements.
VOHs Volatile Organic Halocarbons

PPL Priority Pollutant List

BTEXs Benzene, Toluene, Ethylbenzene, Xylenes

MTBE Methyl-tert-butyl-ether

PAHs Polycyclic Aromatic Hydrocarbons

TRPHs Total Recoverable Petroleum Hydrocarbons

GC/MS Gas Chromatography/Mass Spectroscopy

TICs  Tentatively Identified Compounds

SPLP  Synthetic Precipitation Leaching Procedure
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TABLE 4-1 (Continued)
FIELD INVESTIGATION
ENVIRONMENTAL SAMPLE SUMMARY
SITE 307 PRODUCT LINE RELEASE
Coastal Systems Station, Panama City, Florida
Analyte Proposed Env. IDW Duplicate Rinsate Field Trip Total
Method (1) | Samples | Samples | Samples Blanks Blank Blanks Samples
(2) (Aqueous) | (Aqueous) | (Aqueous)
GROUNDWATER .
PPL VOHs and SW-846 12 0 2 2 0 0 16
1,2-Dichloroethane 8021B
BTEXs and MTBE SW-846 12 0 2 2 0 0 16
8021B
1-2-Dibromoethane EPA 504 12 0 2 2 0 0 16
(EDB)
PAHs SW-846 12 0 2 2 0] NA 16
8310 -
TRPHs FL-PRO 12 0 2 2 0 NA 16
Total lead SW-846 12 0 2 2 0 NA 16
6010B (trace)
or 7421
TOTAL 72 0 12 12 0 0] 96
SOIL
BTEXs and MTBE SW-846 3 1 0 1 0 0 5
8021B
PAHs SW-846 3 1 0 1 0 NA 5
8310
TRPHs FL-PRO 3 1 0 1 0 NA 5
SPLP followed by SW-846 1312 1 0 0] 1 0 0 2
BTEXs and MTBE, followed by
PPL VOHs, PAHs, 80218, 8310,
TRPHs, and RCRA FL-PRO,
Metals 6010B/7000A
series
PPL VOHs SW-846 0 1 0 0 0 0 1
8021B
8 RCRA metals SW-846 0 1 0 0 0 NA 1
6010B/7000A
series
Total Halides SW-846 0 1 0 0 0 NA 1
5050/9056
TOTAL 10 6 0 4 0 0 20

Method referenced reflects FDEP requirements.
1) For the metals analytes two methods are listed, this is due to the difference in the capabilities of various

analytical laboratories. The awarded laboratory will perform the method in which they have the capability. Either
Inductively Coupled Plasma (ICP), trace ICP, or graphite furnace will be utilized.
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TABLE 4-1 (Continued)
FIELD INVESTIGATION
ENVIRONMENTAL SAMPLE SUMMARY

SITE 307 PRODUCT LINE RELEASE
Coastal Systems Station, Panama City, Florida

2) IDW sample numbers based upon disposing of five 55-gallon drums (1 composite sample) of soil.
All analyses are analyzed using standard 14-day laboratory turn around time.
NA not applicable Method referenced reflects FDEP Chapter 62-770 requirements.
VOHs Volatile Organic Halocarbons
PPL Priority Pollutant List
BTEXs Benzene, Toluene, Ethylbenzene, Xylenes
MTBE Methyl-tert-butyl-ether
PAHs Polycyclic Aromatic Hydrocarbons
TRPHs Total Recoverable Petroleum Hydrocarbons
GC/MS Gas Chromatography/Mass Spectroscopy
TICs Tentatively Identified Compounds
SPLP  Synthetic Precipitation Leaching Procedure
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TABLE 4-1 (Continued)
FIELD INVESTIGATION
ENVIRONMENTAL SAMPLE SUMMARY
SITE AOC2/SWMU1 FIELD INVESTIGATION
Coastal Systems Station, Panama City, Florida
Analyte Proposed Env. IDW Duplicate Rinsate Field Trip Blanks Total
Method(1) |-Samples | Samples Samples Blanks Blank (Aqueous) | Samples
(2) (Aqueous) | (Aqueous)
GROUNDWATER
PPL VOHs and SW-846 12 0 1 1 0 1 15
1,2-Dichloroethane 8021B
BTEXs and MTBE SW-846 12 0 1 1 0 1 15
8021B
1,2-Dibromoethane EPA 504 12 0 1 1 0 1 15
(EDB)
PAHs SwW-846 310 12 0 1 1 0 NA 14
TRPHSs FL-PRO 12 0 1 1 0 NA 14
Total lead SW-846 12 0 1 1 0 NA 14
6010B (trace) .
or 7421
TOTAL 72 0 6 6 0 3 87
SOIL
BTEXs and MTBE SW-846 6 1 1 1 0 0 9
8021B
PAHs SW-846 6 1 1 1 0 NA 9
8310
TRPHSs FL-PRO 6 1 1 1 0 NA 9
SPLP followed by SW-846 1312 2 0 0 1 0 0 3 )
BTEXs and MTBE, followed by
PPL VOHs, PAHS, 80218, 8310,
TRPHSs, and RCRA FL-PRO,
Metals (3) 60108B/7000A
series
PPL VOHs SW-846 0 1 0 0 0 0 1
8021B
8 RCRA metals SW-846 0] 1 0 0 0 NA 1
6010B/7000
A series
Total Halides SwW-846 0 1 0 0 0 NA 1
5050/9056
TOTAL 20 6 3 4 0 0 33

All analyses are analyzed using standard 14-day laboratory turn around time.

Method referenced reflects FDEP requirements.
1) For the metals analytes two methods are listed, this is due to the difference in the capabilities of various

analytical laboratories. The awarded laboratory will perform the method in which they have the capability. Either
Inductively Coupied Plasma (ICP), trace ICP, or graphite furnace will be utilized.
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TABLE 4-1 (Continued)
FIELD INVESTIGATION
ENVIRONMENTAL SAMPLE SUMMARY

SITE AOC2/SWMU1 FIELD INVESTIGATION
Coastal Systems Station, Panama City, Florida

2) IDW sample numbers based upon disposing of five 55-gallon drums (1 composite sample) of soil.
NA not applicable Method referenced refiects FDEP Chapter 62-770 requirements.
VOHs Volatile Organic Halocarbons

PPL Priority Pollutant List

BTEXs Benzene, Toluene, Ethylbenzene, Xylenes

MTBE Methyl-tert-butyl-ether

PAHs  Polycyclic Aromatic Hydrocarbons

TRPHs Total Recoverable Petroleum Hydrocarbons

GC/MS Gas Chromatography/Mass Spectroscopy

TICs  Tentatively Identified Compounds

SPLP  Synthetic Precipitation Leaching Procedure
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4.5 EQUIPMENT DECONTAMINATION

The equipment involved in field sampling activities will be decontaminated prior to and during drilling and
sampling activities. This equipment includes drill rigs, downhole tools, augers, well casing and screens,
and soil and water sampling equipment.

4.51 Major Equipment

All downhole drilling equipment used in the construction and sampling of permanent monitoring wells,
including downhole drill and sampling tools shall be steam cleaned prior to beginning work, between
boreholes, any time the drill rig leaves the drill Site prior to Completing a boring, and at the conclusion of

the drill program.

These decontamination operations will consist of washing equipment using a high-pressure steam wash
from a potable water supply. All decontamination activities will take piace at a predetermined location.

Additional requirements for drilling equipment decontamination can be found in SOP SA-7.1 included in

Appendix B.

45.2 Sampling Equipment

All equipment such as trowels, bailers, and split spoon samplers used for collecting samples will be
decontaminated prior to beginning field sampling and between sample locations. The following

decontamination steps will be taken:

o Tap water and Alconox or liquinox detergent rinse.

s Tap water rinse.

e Iftrace metals are to be sampled rinse with 10-15% reagent grade nitric acid (the nitric acid
should not be used on steel sampling equipment).

¢ Rinse thoroughly with de-ionized, analyte-free water.

¢ Rinse with isopropanol

¢ Rinse thoroughly with de-ionized, analyte-free water

e Airdry.

¢ Wrap equipment in aluminum foil until use. -

Field meters such as pH, conductivity and temperature instrument probes will be rinsed first with tap

water, then with de-ionized, analyte-free water, and finally with the sample liquid.
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4.6 WASTE HANDLING

In all areas, drill cuttings from monitoring well installations, well development water, and purge water will
be collected and containerized in DOT approved (Specification 17C) 55-gallon drums. Each drum will be
sealed and labeled and left at a drum staging area pending groundwater analytical results and/or
composite waste sample results for disposal. Separate waste staging areas will be established for Sites
307 and 98 to keep investigative derived waste separated during field investigation activities. The
investigative derived waste generated from field investigation activities for Site 307 and AOC2/SWMU1
will be staged at Site 307 since the study area for AOC2/SWMU1 includes the area of Site 307. Lined
decontamination pads will be constructed for Site 98 and Site 307. The decontamination pad
constructed for Site 307 will be utilized for steam cleaning of drilling equipment for Site AOC2/SWMU1.
All soil cuttings, decontamination rinse fluids, and well purge water generated during the site

investigations will be containerized for proper disposal.
4.7 SAMPLE HANDLING

Sample handling includes the field-related consideration concerning the selection of sample containers,
preservatives, allowable holding times and analysis requested. In addition, sample identification,
packaging, and shipping will be addressed. All sample handling procedures will be in accordance with
B&R Environmental's Comprehensive Quality Assurance Plan (CompQAP No. 870055) which has been
approved by the Florida Department of Environmental Protection (FDEP).

The CompQAP address the topics of containers and sample preservations. A summary of bottle ware

requirements, preservation requirements, and sample holding times are provided in Table 4-2.
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Table 4-2
Summary of Analysis, Bottleware Requirements, Preservation Requirements, and Holding Times
Coastal Systems Station, Panama City, Florida
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Celcius

Parameter Analytical Sample Preservation Maximum
Method Container Volume Holding Time (1)
Agueous Samples
PPL VOHs SW-846 8021B Glass Volatile Vial 2x40 mi Add HCI to pH < 2; Chill to 4 degrees 14 days
, Celcius

BTEXs and MTBE SW-846 8021B Glass Volatile Vial 2 x40 ml Add HCI to pH < 2; Chill to 4 degrees 14 days
Celcius

1,2-Dibromomethane |EPA 504 Glass Volatile Vial 40 ml Add HCI to pH < 2; Chill to 4 degrees 28 days

(EDB) Celcius

PAHs SW-846 8310 Amber Glass 1L Add 0.008% Na2S203; Chill to 4 degrees| 7 days until extraction; 40 days to analysis
Celcius

PPL Volatile Organic  |SW-846 8260B Glass Volatile Vial 2x40 ml Add HCI to pH < 2; Chill to 4 degrees 14 days

Compounds Celcius

PPL Extractable SW-846 8270C Amber Glass 2L Chill to 4 degrees Celcius 7 days until extraction; 40 days to analysis

Organic Compounds _ :

Non-PPL Volatile SW-846 8260B Glass Volatile Vial 2x40 m| Add HCI to pH < 2; Chill to 4 degrees 14 days

|Organic Compounds Celcius

Non-PPL Extractable |SW-846 8270C Amber Glass 2L Chill to 4 degrees Celcius 7 days until extraction; 40 days to analysis

Organic Compounds

Lead (Total and SW-846 6010B High Density 500 ml Chill to 4 degrees Celcius 180 days

dissolved) (trace) or 7421 Polyethylene -

TRPHs FL-PRO Glass 1L Add H2S04 to pH <2; Chill to 4 degrees 28 days

VOHs - Volatile Organic Halocarbons
BTEXs - Benzene, Toluene,

Ethylbenzene, Xylenes

MTBE - Methyl-tert-butyl-ether
PPL - Priority Pollutants List
PAHs - Polynuclear Aromatic Hydrocarbons

TRPHs - Total Recoverable Petroleum Hydrocarbons
SPLP - Synthetic Precipitation Leaching Procedure
RCRA - Resource Conservation and Recovery Act

H2S04 - Sulfuric acid
HCI - Hydrochloric acid

(1) - Holding time is measured from date of sample collection to date of sample analysis.
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Table 4-2 (Continued)
Summary of Analysis, Bottleware Requirements, Preservation Requirements, and Holding Times
Coastal Systems Station, Panama City, Florida
Parameter Analytical Sample Volume Preservation Maximum
Method Container Holding Time
Solid Samples
PPL VOHs SW-846 8021B EnCore Sampler | 3 x 5g | Chill to 4 degrees Celcius; Lab to 14 days
preserve within 48 hours of
sample collection (2)
BTEXs and MTBE SW-846 8021B EnCore Sampler | 3 x 5g | Chill to 4 degrees Celcius; Lab to 7 days to extraction; 40 days to
preserve within 48 hours of analysis
sample collection (2)
RCRA Metals SW-846 6010B/7000A Clear Wide Mouth 4 Chill to 4 degrees Celcius 180 days; except mercury 28 days
series Glass ounces
SPLP followed by SW-846 1312 followed by Clear Wide Mouth 16 Chill to 4 degrees Celicius 7 days to SPLP extraction;
BTEXs, MTBE, PPL |8021B, 8310, FL-PRO, and Glass ounces Volatiles: 14 days to anlaysis
VVOHSs, PAHs, TRPHSs, 16010B/7000A series : : PAHSs: 7 days to extract; 40 days to
and RCRA Metals nalysis
' TRPHs: 28 days to analysis
RCRA Metals: 180 days to analysis
except mercury which is 28 days
TRPHs FL-PRO Clear Wide Mouth 4 Chili to 4 degrees Celcius 28 days
Glass ounces
PAHs SW-846 8310 Clear Wide Mouth 8 Chill to 4 degrees Celcius 14 days to extraction;40 days to
Glass ounces analysis
Total Halides SW-846 5050/9056 Clear Wide Mouth | 500 ml Chill to 4 degrees Celcius 28 days
Glass
VOHs - Volatite Organic Halocarbons H2S04 - Sulfuric acid
BTEXs - Benzene, Toluene, Ethylbenzene, Xylenes HCI - Hydrochloric acid

MTBE - Methyl-tert-butyl-ether (1) - Holding time is measured from date of sample collection to date of sample

analysis.

(2) - The preservation method employed by the laboratory depends on results of
field Organic Vapor Analysis screen.

PPL - Priority Pollutants List

PAHs - Polynuclear Aromatic Hydrocarbons

TRPHs - Total Recoverable Petroleum Hydrocarbons
RCRA - Resource Conservation and Recovery Act
SPLP - Synthetic Precipitation Leaching Procedure
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4.8 SAMPLE IDENTIFICATION

Each sample collected will be assigned a unique sample tracking number. The sample tracking number
will consist of a three-segment, alpha-numeric code that identifies the building number (the Site), sample
medium, location, the sampling event identifier or sample depth (in case of so@l samples) and the QC
designation, if applicable. Any other pertinent information regarding sample identification will be

recorded in the field logbook.

The alpha-numeric coding to be used in the sample system is explained in the subsequent definitions:

NN(NorA) - (Building Designation)

AA - (Medium)

AANN - (Location)

NNN(N) - (QC besignation, if applicable)
Character Type:

A = Alpha

N = Numeric
Medium:

GW = Groundwater sample form a monitoring well
SS = Subsurface soil sample taken via soil boring
TW = Temporary well groundwater sample
Sample Location:
Subsurface soil sample locations (SS) will correspond to the boring number (i.e., SB02)

Groundwater sample locations (GW) will correspond to the well number (i.e, 58-1)

Temporary well groundwater sample locations (TW) will correspond to the temporary well
number (i.e, 58-TW1)
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Sample Identifier:
For soil sampies = Sample depth interval, in feet
For groundwater = Sampling round

QA Sampie Designation:

D = Duplicate

F = Field Blank

B = Equipment Rinsate Blank
T = Trip Blank

For example, a groundwater sample collected from monitoring well MW-01 at Building 363 UST wouid
be designated as 363-GW-MW01-001.

A duplicate sample from that same well would be 363-GW-MW01-001D.

A subsurface soil sample taken from Monitoring Well Boring 01 at Building 98 UST, at a depth of 4 to 6
feet bis would be 98-SS-MW01-0406.

Information regarding sample labels to be attached before shipment to a laboratory is contained SOP
SA-6.3 included in Appendix B. Examples of sample labels, chain of custody seals, and chain-of-

custody forms are included in Appendix B.
4.9 SAMPLE PACKAGING AND SHIPPING

Samples will be packaged and shipped in accordance with B&R Environmental's CompQAP (FDEP
Comp QA Plan No. 870055). The Field Operations Leader will be responsible for completion of the

following forms when samples are collected for shipping.

e Sample iabels

e Chain-of-Custody labels

e Appropriate labels applied to shipping coolers
e Chain-of Custody Forms

e Federal Express Air Bills
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410 SAMPLE CUSTODY

The chain-of-custody begins with the release of the sample bottles from the laboratory and must be
documented and maintained from that point forward. To maintain custody of the sample bottles or
samples, they must be in someone's physical possession, in a locked room or vehicle, or sealed with an
intact custody seal. When the possession of the bottles or samples is transferred from one person to
another it will be documented on the field logbook and on the chain-of-custody. An example of a chain-

of-custody record is provided in Appendix B.
4.1 QUALITY CONTROL (QC) SAMPLES

In addition to periodic calibration of field equipment and appropriate documentation, quality control
samples will be collected or generated during environmental sampling activities. Quality control samples
include field blanks, field duplicates, field replicates, and trip blanks. Each type of field quality control

sample is defined as follows:

Rinsate Blank - Rinsate blanks are obtained under representative field conditions by running organic free
water through sample collection equipment (bailer, split-spoon, etc.) after decontamination and placing it
in the appropriate containers for analysis. Rinsate blanks will be used to assess the effectiveness of
decontamination procedures. Rinsate blanks will be collected for each type of non-dedicated sampling

equipment used and will be submitted as shown in Table 4-1.

Field Duplicate - Field duplicate(s) are two water samples collected independently at a sample location
during a single act of sampling under representative field conditions. Field duplicates sample
frequencies are provided in Table 4-3. The duplicates shall be analyzed for the same parameters in the

laboratory as indicated in Table 4-1.

Trip Blanks - Trip blank(s) will be prepared at the laboratory facility and will accompany the VOA vials to
the sampling site and back to the faboratory. Trip blanks are not required by the FDEP unless 10 or
more volatiles samples are collected during a given sampling event. Trip blank sample frequency are

provided in Table 4-3.
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QUALITY CONTROL SAMPLE FREQUENCY

TABLE 4-3

COASTAL SYSTEMS STATION, PANAMA CITY, FLORIDA

# of Precleaned Field cleaned Trip BLK Duplicate
Samples quipment BLK quipment BLK (VOCs)
10+ minimum of minimum of one minimum
one one per one
then 5% then 5% cooler then 10%
5-9 one* one* NR one
<5 one* one* NR NR

NR = Not required
BLK = Blank

Rev. 0
04/02/98

* Note: For 9 or fewer samples, a precleaned equipment blank or a field cleaned equipment blank
is required. A field cleaned equipment blank must be coliected if equipment is cleaned in

the field.
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412 FIELD MEASUREMENTS

Certain field measurements will be recorded during sampling activities including groundwater
temperature, pH, and specific conductance. Instruments used in the field to record this data and

additional instruments will be calibrated according to the procedures described below.

4121 Parameters
o Air monitoring - OVA
o Temperature Temperature probe
o Specific conductance - Specific conductance meter
o pH - pH meter
o Depth to water table - interface probe
4.12.2 Equipment Calibration

The electronic water-level indicator will be calibrated prior to mobilization and periodically at the
discretion of the Field Operations Leader. The remaining instruments will be calibrated daily and/or

according to the manufacturer's operation manual.

Calibration will be documented on an Equipment Calibration Log as shown in Appendix B. During
calibration, an appropriate maintenance check will be performed on each piece of equipment. If
damaged or defective parts are identified during the maintenance check and it is determined that the
damage could have an impact on the instrument's performance, the instrument will be removed from

service until defective parts are repaired or replaced.

4.12.3 Equipment Maintenance

Measuring equipment used in environmental monitoring or analysis and test equipment used for
calibration and maintenance shall be controlied by established procedures. Measuring equipment shall
have an initial calibration and shall be recalibrated at scheduled intervals against certified standards.

Equipment will be calibrated periodically.

B&R Environmental maintains a large inventory of sampling and measurement equipment. In the event
that failed equipment cannot be repaired replacement equipment can be shipped to the site by overnight

express carrier to minimize downtime.
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413 FIELD QA/QC PROGRAM
4131 Control Parameters

Field control parameters and limits, which address various field blanks and duplicate samples, are
described in Section 4.10 QC Samples. Control checks and sampling frequency are also presented in

Section 4.10.
4.13.2 Control Limits

QA/QC specifications for field measurements are summarized on Table 4-4. This table shows control

parameters to be assessed, control limits, and corrective actions to be implemented.

The B&R Environmental representative on site at each well and boring will confirm measurements of
total depth of holes, dimensions and placement of well screens and casings, and volume and piacement
of filter pack and grout materials by independent measurement. The Field Operations Leader will

examine field laboratory records and field log books on a weekly basis during field activities.
4.13.3 Corrective Actions

The need for corrective actions may become apparent during surveillance of field activities, procurement
of services and supplies, or other operations that may affect the quality of work. The identification of
significant conditions adverse to quality, the cause of the conditions, and the corrective actions shall be
documented and reported to the appropriate levels of management. The B&R Environmental Project
Manager will have overall responsibility for implementing corrective actions, and must identify those

from initiating corrective action to remedy immediate effects of the problem.

The corrective action program covers the analysis of the cause of any negative findings and the
corrective actions required. This program includes the investigation of the case of significant or
repetitious unsatisfactory conditions relating to the quality of sampling service, or the failure to adhere to

the required quality assurance practices such as Standard Operating Procedures.
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TABLE 4-4

FIELD QA/QC SPECIFICATIONS
COASTAL SYSTEMS STATION, PANAMA CITY, FLORIDA
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BRE/TLH/98-788/7766/3.2 -

Analysis Control Parameter Control Limit Corrective Action
Check calibration of Calibrate to Recalibrate. If
Air Monitoring OVA daily manufacturers unable to calibrate,
specifications replace
Specific ontinuing calibration
Conductance check of standard +1% of standard Recalibrate
of Water solution
ontinuing calibration Recalibrate. If
pH of Water heck of pH 7.0 buffer pH=7.0+0.1 unable to caliibrate,
replace electrode
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4.14 RECORD KEEPING

In addition to chain-of-custody records associated with sample handling and packaging and shipping,
certain standard forms will be completed for sample description and documentation. These shall include
sample log sheets (for groundwater samples), daily record subsurface investigation reports, and

logbooks. An example of these forms can be found in Appendix B.

A bound/weatherproof field notebook shall be maintained by each sampling event leader. The field team
leader or designee, shall record all information related to sampling or field activities. This information
may include sampling time, weather conditions, unusual events (e.g., well tampering), field

measurements, descriptions of photographs, etc.

A site logbook shail be maintained by the Field Operations Leader. The requirements of the logbook are
referenced in Appendix B. This book will contain the day's activities and will reference field log sheets

and sampling forms when applicable.

Each field team leader who is supervising a drilling subcontractor activity must complete a Daily Record
Subsurface Investigation Report (DRSIR). The DRSIR documents the activities and progress of the daily
drilling activities. The information contained within this report is used for billing verification and progress
reports. The driller's signature is required at the end of each working day to verify work accomplished,

hours worked, standby time. and material used. An example of this form is provided in Appendix B.

At the completion of field activities, the Field Operations Leader shall submit to the Project Manager all
field records, data, field notebooks, logbooks, chain-of-custody receipts, sample log sheets, drilling logs,

daily logs, etc.
4.15 SITE MANAGEMENT AND BASE SUPPORT

B&R Environmental will perform this project with support from the Navy. This section of the Work Plan
describes the project contacts, support personnel, project milestones and time frames of all major

events,

Throughout the duration of the investigation activities, work on the CSS Naval Base will be coordinated

through SouthDiv and CSS personnel. The primary contacts are as follows:
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SouthDiv Engineer in Charge
Mr. Nick Ugolini
(803) 820-5596

CSS Environmental Engineer

Arturo McDonald
(850) 230-3192

Support From CSS

The following support functions will be provided by CSS personnel

4.15.2

Assist B&R Environmental in locating underground utilities prior to the commencement

of drilling operations.

Provide existing engineering plans, drawings, diagram, files, ect., to facilitate evaluation

of the Sites under investigation.

Provide all historical data, background geological and hydrogeological information, and

initial site investigation documents.

Assistance From CSS

CSS personnel will aid in arranging the following:

Personnel identification badges, vehicle passes, and/or entry permits.

A secure staging area (approximately 1,000 square feet) for storing equipment and

supplies.

A supply (e.g., fire hydrant, stand pipe, ect.) of large quantities of potable water

for equipment cleaning etc.

As required, provide escorts for contract personnel working in secured areas (all

contract personnel working at the Naval Base will be U.S. citizens).
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. Establish a decontamination area and waste staging area located adjacent or near the
study area.
4.15.3 Support From B&R Environmental

The project will be staffed with personnel from the B&R Environmental Tallahassee, Florida office.
During field activities, B&R Environmental will provide a senior level geologist and/or staff geologist, and

equipment technician.

Mr. Gerald Goode, P.G., is the Task Order Manager (TOM) for CTO 0047 and will be the primary point
of contact. He is responsible for cost and schedule control as well as technical performance. Mr. Goode
is a Florida Licensed Professional Geologist and will serve as the TOM and will provide senior level
review and oversight during field activities. Mr. Goode will be the primary point of contact for the Field

Operations Leader.

4.15.4 Contingency Plan

In the event of problems which may be encountered during site activities, the SouthDiv point of contact
will be notified immediately, followed by the B&R Environmental project manager and the CSS point of
contact. The project manger will determine a course of action so as to not interfere with the schedule or
budget. All contingency plans will be approved through the SouthDiv point of contact before being

enacted.
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5.0 PROPOSED LABORATORY ANALYSIS

In situ groundwater samples collected using DPT, soil samples, and monitoring well groundwater
samples will be collected during the assessment investigation. The in situ well groundwater samples will
be screened in the field for DRO and GRO constituents. Groundwater samples (collected from the
monitoring wells) and soil samples will be collected for laboratory analyses will be analyzed in
accordance with parameters as identified in Chapter 62-770.600 (see Sections 5.2 and Section 5.3 below'

for specific sampling requirements regarding soil and groundwater).
5.1 GROUNDWATER FIELD SCREENING INVESTIGATION

Approximately 29 groundwater samples will be collected from the borings installed during the
hydrocarbon vapor survey and analyzed for DRO and GRO constituents. Additional samples may be
collected should the size of the survey expand. No QA/QC samples will be collected since the in situ
groundwater samples are to be used for field screening purposes only. Samples will be analyzed in the
field using a GC provided by a mobile lab. The samples will be collected in two-40 ml vials.

5.2 SOIL INVESTIGATION

Twelve soil samples will be collected and analyzed for constituents in the Kerosene Analytical Group as
defined by Chapter 62-770.600, F.A.C. Parameters within these groups are identified on Table 4-1. The
soil samples will be collected from three borings each at Sites 98 and 307, and from six borings at Site
AOC2/SWMU1, during the DPT soif hydrocarbon vapor assessment. The samples will be collected from
borings located in the area where the highest, medium, and low soil hydrocarbon vapor concentrations as

identified from vapor readings from soils collected during the soil hydrocarbon vapor assessment.

5.3 GROUNDWATER INVESTIGATION

Groundwater samples will be collected from each newly installed permanent monitoring well and existing
monitoring wells when applicable, and analyzed for parameters in the Kerosene Analytical Group in

accordance with Chapter 62-770.600, F.A.C. A groundwater environmental sampling summary and a

summary of Investigative Derived Waste sample parameters are summarized in included in Table 4-1.
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6.0 PROPOSED SCHEDULE

Phase 1 of the field work is proposed to begin late April, 1998 and take approximately 2 days to
complete. The groundwater quality report for Site 363 will be submitted to the Navy approximately 45

days after Phase | activities are completed.

Phase 2 work is anticipated to begin in early to late May, 1998. Phase 3 of the field work will begin.
immediately upon approval of the permanent monitoring wells by the FDEP following review of Phase 2
soil and groundwater quality data. The SAR for Site 98 will be developed with the completion of Phase 3
field activities and submitted to the Navy for review. The SAR for Site 98 will be completed
approximately 30 days after receipt of the groundwater quality data from the Phase 3 field activities. The
SAR for Site 307 will be submitted to the Navy for review approximately 60 days after receipt of the
groundwater quality data from the Phase 3 field activities. The preliminary assessment report for
AOC2/SWMU 1 will be developed and submitted to the Navy approximately 45 days after receipt of the

groundwater quality data from the Phase 3 field activities.
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7.0 REPORT

Upon completion of all field work and laboratory analysis for Sites 98 and 307, a SAR summarizing the
resuits of the investigation will be submitted to the FDEP. Basic UST system information including site
Facility Identification Number, facility name and address, date closed, area, type of system and tank
capacity will be provided. Data recorded during tank removal will be included. Also included in the
report will be graphical presentations of the groundwater screening results, and complete summaries of.
the soil and groundwater analytical results. The locations of the soil samples and monitoring wells will be
presented on scaled figures. Boring logs, chain-of-custody forms, field forms, field screening results, and

analytical reports will be included in Appendices of the report.

The SARs will conclude with either a No Further Action or Monitoring Only for Natural Attenuation, or
conclude with the recommendation that a Risk Assessment or Remedial Action Plan be considered for

the sites.

The groundwater quality report for Site 363 will be completed and submitted to the Navy. The report will
include a summary of groundwater quality. Field data forms used to measure water levels and field

parameters, lab data, and chain -of-custody forms will be included as Attachments to the report.

The preliminary assessment report for AOC2/SWMU1 will be completed and submitted to the Navy.
The report will summarize the results of soil and groundwater testing and evaluate the potential source
area of the fuel release identified at the storm water outfall on Alligator Bayou.. Data included in the
report will be graphical presentations of the groundwater screening results, and complete summaries of
the soil and groundwater analytical results. The Idcations of the soil samples and monitoring wells will be
presented on scaled figures. Boring logs, chain-of-custody forms, field forms, field screening resuits, and

analytical reports will be included in Appendices of the report.
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LOSSARY

AST Aboveground Storage Tank

CSS Coastal Systems Station, Panama City, Florida
EPA Environmental Protection Agency

FAC Florida Administrative Code

FDEP Florida Department of Environmental Protection
OVA Organic Vapor Analyzer

PWC US Navy, Public Works Center, Pensacola, Florida

UST " Underground Storage Tank -
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CLOSURE ASSESSMENT REPORT
UNDERGROUND STORAGE TANK
TANK 363

1.0 Facilitv

Facility 363, Naval Surface Warfare Center
Coastal Systems Station )
Panama City, Bay County, Florida

2.0 Operator

Commanding Officer, Coastal Systems Station
Dahlgren Division, Naval Surface Warfare Center
6703 West Highway 98, Code CP2S

Panama City, Florida 32407-7001

3.0 Site Location

The Coastal Systems Station is located along St Andrew Bay in Panama City, Florida (Figure 1).

4.0 Date of Closure

7 August 1997

5.0 Project Description

The US Navy Public Works Center (PWC), Pensacola, Florida was tasked by the Coastal Systems
Station (CSS), Panama City to close a 6000 gallon underground storage tank (UST) system located at
Facility 363, CSS Panama City (Figure 2). The UST was removed, cleaned and rendered unuseable by
PWC. The UST was properly disposed by Southern Waste Systems, Inc (SWS), Panama City, Florida

(Attachment A).

The Storage Tank Registration Form, Application for Closure of Pollutant Storage Tank System,
Underground Storage Tank Installation and Removal Form, Closure Assessment Form, and
Decontamination Certification are provided in Attachments B, C, D, E, and F.

6.0 Tank Contents

The UST was used to store waste oil and was attached to an oil/water seperator. The contents were
emptied by CSS prior to commencement of work.

7.0 Tank Condition

The UST was cylindrically shaped and constructed of fiberglass. The condition of the UST prior to
excavation could not be assessed because the UST was damaged during the excavation process.



8.0 Excavation Area

The excavation was made approximately twelve (12) feet wide, twenty (20) feet long and seven (7)
feet deep. The excavation was filled with clean fill, compacted to grade, and seeded.

The excavation was contaminated during the removal process (Attachment G). The UST was
ruptured and since the UST was partially submerged in the groundwater, the groundwater entered the UST
and forced the residual product out of the UST. The product was removed from the excavation and
properly disposed (Attachment H).

9.0 Soil Screening

Four (4) soil borings were installed around the UST using a manually operated hollow stem auger.
The soil samples were collected and screened for organic vapor concentrations using the headspace
screening technique. The soil samples were extracted at each corner of the excavation. The soil samples
were extracted above the groundwater level which was approximately seven feet below grade. The soil
boring locations and results are provided in Attachment E.

The soil screening was conducted in accordance with the headspace screening criteria in Chapter
62-770 FAC and PWC’s Comprehensive Quality Assurance Plan using an organic vapor analyzer (OVA).
The OVA was manufactured by Thermo Environmental Instruments, Inc (Model 680 HVM) and equipped
with a flame ionization detector (FID).

10.0 Groundwater Analysis

A temporary groundwater monitoring well was installed on 5 November 1997 by GFA
International, Inc, Sarasota, Florida. The well was constructed with a 2" diameter by 13 foot long,
Schedule 40 polyvinyl chloride (PVC) riser. The riser was equipped with a ten foot long by 0.010 inch
slotted screen. The well consisted of a course silica sand filter and a bentonite seal. The top of the well
was encased with concrete and equipped with a lock and a steel cover. The well location, well
construction diagram, and groundwater laboratory analyses are provided in Attachment E.

The well was sampled by PWC on 12 November 1997. These samples were transported to the
PWC Laboratory in Pensacola, Florida and analyzed for volatile content in accordance with
Environmental Protection Agency (EPA) Method 8260, for poly aromatic hydrocarbons (PAH's) in
accordance with EPA Method 8270, for ethylene dibromide content in accordance with EPA Method 504,
for lead content in accordance with EPA Method 239.3, and for total petroleum hydrocarbon content in
accordance with the State of Florida, Petroleum Range Organics (FL-PRO) method.

11.0 Findings and Conclusions

The groundwater was contaminated.

12.0 Recommendations

A Contamination Assessment Report should be prepared for this site.



13.0 Closure Assessment

Performed by the US Navy, Public Works Center (PWC) Pensacola, Florida.

14.0 Project Manager

Paul R. Semmes, P.E.

15.0 Project Number
1396004

16.0 Report Date
5 December 1997



The engineering evaluations and professional opinions rendered in this Closure Assessment
Report that describes the work associated with the storage tank removal at the Coastal Systems
Station, Panama City, Florida were conducted or developed in accordance with the commonly
accepted procedures consistent with applicable standards of practice. If conditions are determined
to exist differently than those described, the undersigned professional engineer should be notified
to evaluate the effects of any additional information on the design described in this report.
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FIGURE 1
Vicinity Map
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FIGURE 2
Site Map
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ATTACHMENT A
Disposal Documents - UST



EVVIRONMENTAL FIRST RESPONSE
800-852-8878

December 5, 1997
C.0.-Code 423.3

Paul Semmes

310 John Tower Road
Pensacola, Florida 32508
Dear Paul:

Enclosed are the copies of the disposal ticket for the fiberglass tanks from OWS 363, 371, and 146. Also
enclosed are copies of disposal of the liquid for 363 OWS.

These documents certify that all waste was disposed of property and in a timely fashion. The original
manifest have been sent to Coastal System Stations.
If I can be of further assistance please feel free to contact me at 850-234-8428.

Sincerely,

Candace M. Esparza
Southern Waste Service

Panama Clty Ft. Myers Pensacola Ft. Lauderdale Tampa Bay Montgomery Savannah



T TICKET

" SIE _GRID
STEELFIELD LANDFILL o2 | 102123
F d BIX 1830 NN . _WEIGHMASTER
FANAMS CITY, FL 38402
BRANNING
v DATEING: 77 - TIME IN
001013
SOUTHERN WASTE SEFVICES 09/19/57 10:40
HARRY MARSH b 27 - DATEOUT:: < TIME OUT:
1619 MOYLAN RCAD
FakaMn CITY BEACH FL 32407 09/19/57 11:03
~_E e —— L
VEHICLE “ROLLOFF - - REFERENCE . : ORIGIN :
FCB
Scale Bross Weight 43800
Scale | Tare Weight 3’-‘&80
Net Weight 9520
Qry. SRRV DESCRIPTION AMOUNT - "~
G, C C&D UNSIZED/N 3¢ £5. 119,00
VEH & CaN 6008-1 ; 119.00
anr PN DDN _
. TENDERED- -
Cograting hours...7:00 &M to 4100 PM Monday through Saturday 119.00
*¥% This is to cerfity that this load does not contain -any —
hazardous materisiyg, madical weste, Tluores t ligh#% tubes,.——l - CHANGE ~_ ©
‘mosor oils, car A J:te-%x 1ds of =7 Lypa-. 0.0¢
SIGNATURE CL# 7600




ATTACHMENT B
Storage Tank Registration Form
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Storage Tank Registration Form

Please Print.or Type - Revlew Instructions Betorv Completing Form

1. DER Facllity D Number: 038518667 2. Fachity Type: (F) FFRERAL"
3 New Repistration D New Owner DataD Faciity ﬁevisionD Ws) Rwldm-
4. County and Code of tank(s) focation: BAY : 103

5 Faciity Name: _NSWC_Coasta] Sysvems Sration
Tank(s) Address; 6203 Wast Hwv 98
City'State/Zip: __Panama Citv . FT_32407-7001
Comact Person; Mike Clayton, Code CP2S Téuup!m:(__ajn_gjﬁ-sasq .
[ Flmnddambﬂﬂ;'fype: c '

7a. Tank{s) Owner: U.S. Navy(NSWC Coasral Systems Station)
Owner Maifing Addrese: __ 6203 West Hwy 98
Chy/State/Zip: ___ Panama Ciey, FL 32407-7001

Contact Person; . Mike Clayton, Code CP2S Taephone: ( 850 ) 235-5859
7h New Owner Signature/Change Date: __N/A ! / !
8 Location (opliona!; Latitude: . __'__" Longitude: _._..'......'__" Section_____  Township_ . Range____
Complete One Line For Each Tank At This Facliity (Use Codles - See instructions)
: " - Compiete 9 - 16 lor tanks In use; © - 19 for tanks out of use
9. 10 11 12 13 14 15 16 17 18 .19
G110aB | 500 H | xx/82 | U Y B X B o | 897
G129 ‘ 550 H xx/79 U CMN X B 0 8/97
G322 1175 H xx/75 U CMN B B 0. 8/97
363 6000 L xx/81 i} EM B B B 0 8/97
172 2000 B xx/80 4] EMN DI DM B 0 8/97
20, mi'!ﬂ] z'ih];ﬁ sul”Zk" Canter EGQS':ICQ’a 1 20 SRS DPRY N—
Certified Contractor* Depantment of Prolessional Regulation Licerss Numbe

’Fo?mhnkhmdatlmaﬂmm
Yo the best of my knowledGe and befief all informetion sutrnittec on this form is true, accurute snd comglete

J. M. CROSS, DIRECTOR, SAFETY & ENV. 22 Aug 97
Print name & tle of owner or suthorized person Dute  cueds.
Qhwr:- N”Mm"m D% Lspon . » '-Ml\p-z.-n.nu .:'-‘-‘:.‘E%

*--a.m:am-m A, T T Oniren, bpus 1768 IV



ATTACHMENT C
Application for Closure of
Pollutant Storage Tank System



APPLICATION FOR CLOSURE OF POLLUTANT STORAGE TANK SYSTEM

Provide the facility information requested below.

FDEP Facility # 03/8518667 Facility Name NSWC - CSS

Facility Location __Building 363
Property Owner _Commanding Officer, Coastal Systems Station (Code P25)
Property Owner Address i 9 i ida 32407-700

Phone _(850)235-5859

Method of Tank Closure __Removal

Poliutant Storage Systems Specialty Contractor (PSSSC) who will be on site supervising
closure activities. Attach copy of PSSSC license.

Individual Licensed as PSSSC N/A PSSSC # N/A
Firm _U.S, Navy - Public Works Center (PWC)
Address 310 John Tower Road, Pensacola, FL. 32508

Indicate the firm (s) that will degas, remove, and transport the tank(s), and the method of
degassification.

Degassification Method _Air Eduction (AP] 1604-4.2.5)

Firm Removing Tanks _U.S, Navy - Pyblic Works Center (PWC)

Contact _Mr, Paul Semmes, P.E Phone _(850) 452-4315
Firm Transporting Tanks _UJ, S, Navy - Public Works Center (PWC)
Contact _Mr. Paul Semmes. P.E : Phone_(850) 452-4315

Firm Receiving Tanks for Ultimate Disposal _U.S. Navy - DRMOQ

Contact Mr, Gayvle Brown Phone _(850) 452-3459




ATTACHMENT D
Underground Storage Tank
Installation and Removal Form



Indicate the laboratory that will conduct groundwater analysis.

Contracted Laboratory .S, Navy - PWC Phone (850) 452-3180

Contact _Mr, Joe Moore FDEP QA/QC _920121G

Indicate firm(s) transporting and disposing of contaminated soils.

Firm Transporting Soils _Southern Waste Systems, Inc,

Contact _ Ms. Candace Esparza Phone _(850)234-8428

Firm Remediating/Disposing Soils _Southern Waste Systems, Inc

Contact __Ms, Candace Esparza Phone __(850) 234-8428
Disposal/Remediation Method __Landfill

Indicate the firm(s) that will transport and ultimately dispose of residual product and
sludge from the tanks. '

Firm Transporting Residual Product and Sludge _Southern Waste Systems, Inc,
(850) 234-8428
Contact Ms_Candace Esparza Phone _{850) 234-8428

Firm Receiving/Disposal Residual Product and Sludge_Southern Waste Systems, Inc.
(850) 234-8428

Contact Ms. Candace Esparza Phone_(850) 234-8428

Indicate the firm and names of personnel that will conduct field sampling.

Contracted Firm _US, Navy - Public Works Center (I;WC1
Contact _Mr, Paul Semmes, P.E Phone _(850) 452-4315

Person (s) Sampling _Mr, Paul Semmes, P.E

Equipment used for soil screening (Specific Make and Model) _Organic Vapor Analyzer
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\ W £ Twin 'Ibwcrs Office Bidg. ® 2600 Blair Stone Road @ Tallahassee, Florida 32399-2400
DER No
W

DER Form o__17-761.900(5)

Swora InFalaton
= %E\ Florida Department of Environmental Regulation | e om o Gutes Suicen’

Enecew Dae_D0CEMDEr 10. 1990

(Feao » by DER)

Underground Storage Tank Installation and Removal Form
For Certified Contractors

Pollutant Storage System Specialty Contractors as defined in Section 489.113, Fiorida Statutes (Certified contractors as defined in Section 17-761.200,
Florida Administrative Code) shall use this form to certify that the installation, replacement or removal of the storage tank system(s) located
at the address listed below was performed in accordance with Department Reference Standards.

General Facility Information

1.
2.

® N O O A

DER Facility Identification No.: __03/8518667

Street Address (physical location): __ Building 363

Owner Name:__CO, Coastal Systems Station Telephone: (850 ) 235-5859

Owner Address: 6703 West Highway 98, Panama City, Florida 32407-7001

Number of Tanks:  a. Installed at this time None b. Removed at this time One ____
Tank(s) Manufactured by: __Unknown ]
Date Work Initiated: __ 8/7/97 9. Date Work Completed: __8/7/97

Underground Poliutant Tank Installation Checklist

Please certify the completion of the following installation requirements by placing an (X) in the appropriate box.

1.
2.

7
8

The tanks and piping are corrosion resistant and approved for use by State and Federal Laws.

Excavation, backfill and compaction completed in accordance with NFPA (National Fire Protection Association) 30(87), API
(American Petroleum Institute) 1615, PEI (Petroleum Equipment Institute) RP100-87 and the manufacturers’ specifications.

Tanks and piping pretested and installed in accordance with NFPA 30(87), AP! 1615, PEI/RP100(87) and the manutacturers'
specifications.

Stee! tanks and piping are cathodically protected in accordance with NFPA 30(87), AP! 1632, UL (Underwmers Laboratory)
1746, STI (Steel Tank Institute) RB32-89 and the manufacturer s specifications.

Tanks and piping tested for tightness after mstaﬂauon in accordance with NFPA 30(87) and PEI/RP100-87.

Monitoring well(s) or other leak detection devices instalied and tested in accordance with Section 17-761.640, Fiorida
Administrative Code (FA.C))

Spill and overfill protection devices installed in accordance with Section 17-761.500, FAC.
Secondary containment installed for tanks and piping as appilicable in accordance with Section 17-761.500, FAC.

OO0 ot O o dodg

Please Note: The numbers following the abbreviations (eg. API 1615) are publication or specification numbers issued by these instututions.

Underground Pollutant Tank Removal Checklist

1

2

Closure assessment performed in accordaﬁce with Section 17-761.800, FAC.

904 436 8300 904 795 1207 40" pa2eEe paogptmesgr 0 ceames R

Underground tank removed and disposed of as specified in APl 1604 in acordance with Section 17-761.800, FAC.
. Page 1 of 2
Nonnhwest Dysirct Nonneas! Distrct Cantrai Orstnet Soumhwest Disinct South Distnct Southess! Disluct ___— .
160 Governmena! Cerugr 7825 Baymeadows Wa, Suite 8 200 3319 Maguire Biva Sure 232 4520 Oa Far Bivo 2269 Bay St 1900 S Congress Ave Suite &
Pansacoia Fiongs 32501 792 Jazasonwile Frorga 32207 Onangc Fionda 32803 3767 1lmoa Ho« 0d 3.3510 4 Fon Myers Flm ua J:lsm 2896 wes! Paim Beach 'Flov-ua 33406



ATTACHMENT E
Closure Assessment Form
Soil & Groundwater Analyses



. . . CErFom o o gl ong
Florida Department of Environmental Protection |, .-

Twin Towers Office Bidg. @ 2600 Blair Stonc Road @ Tallahassee, Florida 32399-2400 £ acvive Duxe
Decxmber 10, 1999
DEP Applicasion No,

(Flled ia by DEPY

Closure Assessment Form

Owners of storage tank systems that are replacing, removing or closing in place storage tanks shall use this form to demonstrate that a storz
system closure assessment was performed in accordance with Rule 62-761.800(3) or 62-762.800(3), Florida Administrative Code.

6.
7.
10.
11.
12.

13.

O 08 B8R ®

a

B BmoR

Please Print or Type
Complete All Applicable Blanks

Date. 12/5/97

DEP Facility ID Number: 03/8518667 3. County __Bay
. Facility Name: NSWC Coastal Systems Station
. Facility Owner: __ Commanding Officer, Coastal Systems Station

Facility Address: _Building 363

Mailing Address: 6703 West Highway 98, Panama Cit 07-7001

Telephone Number: (850 ) 235-5859 9. Facility Operator: Mike Clayton
Are the Storag;: Tank(s): (Circle one or both) A.- Aboveground or ndcrground '

Type of Product(s) Stored: _ Waste 0411
(Circle one) A. Replaced Rcmoved C. Closed in Place D. Upgraded (aboveground tanks only:

14. Ageof Tanks: 164

Were the Tank(s):

Number of Tanks closed: One

Facility Assessment Information
Applicadle .

. WasaDi e i mitted to the ? -

b e o Be R 5T e Nw DISTRICT  —PENSACOLA

2. Is the depth to ground water less than 20 feet?

O 3. Are monitoring wells present around the storage system?
If yes, please specify 0 Vapor Monitoring

O 4. Is there free product present in the monitoring wells or within the excavation? _

5. Were the petroleum hydrocarbon vapor levels in the soil greater than 500 parts per million for ga_:;qline‘_? ,

Specify sample type: [ Vapor Monitoring wells [ Soil sample(s) ' '

6. Were the petroleum hydrocarbon vapor levels in the soils greater than 50 parts per million for diesel/kerosene?
Specify sample type: [ Vapor Monitoring wells [ Soil sample(s)

O 7. Were the analytical laboratory results of the ground water sample(s) greater than the allowable state target levels?
(See target levels on reverse side of this form and supply laboratory data sheey(s).

O 5. 172 used oil storage system, did a visual inspection detect any discolored soil indicating a release?

O 9. Are any potable wells located within 1/4 of a mile radius of the facility? - s

0

8]

o

¥

Bl Water Monitoring

10. Is there a surface water body within 1/4 mile radius of the site? Ifyes.indicued.ismnee:. - —
11. A detailed drawing or sketch of the facility that includes the storage system location, monitoning wells, buildings,

storm drains, sample locations, and dispeaser locations must accompany this fot'm. . .
12. If a facility has a pollutant storage tank system that has both gasoline and kerosine/diesel stored on site, both EPA

metbod 602 and EPA method 610 must be performed on the ground water samples.

0O Do®o o o ou oo o



t—

b 3

E 3

R ¢

0IL/WA‘TEE
SEPERATOR.
SS-3 »
UNDERGROUND
STORLGE TRAJK.
SS-4 ®

E S
P 3

6 S5S2

1




Summary of OVA Readings

Closure Assessment Report
Underground Storage Tank, Tank 363
Naval Surface Warfare Center
Coastal Systems Station

Panama City, Florida
Hand Auger Depth Unfiltered Filtered Total Hydrocarbon
Sample No. (Feet) (ppm) (ppm) Readings (ppm)
SS-1 7 5 1 0
SS-2 7 <1 <1 0
SS-3 7 68 55 13
SS-4 7 <1 <1 0

Readings for unfiltered samples are total hydrocarbon readings including methane, readings for filtered samples are methane only.

Notes: ppm = parts per million.




Navy Public Works Center
Environmental Laboratory

Analytical Report

601/602 Volatiles by Method 8260

Bldg. 3887, Code 440 Client: NPWC Engineering Lab Report Number: 74939
NAS Pensacola, FL 32508 Address: Bldg.458, Code 400 Sample Date: 11/12/97
Phone (850) 452-3180/3642 NAS Pensacola, Fl 32508 Received Date: 11/13/97
DSN 922-3180/3642 Phone #: (850) 452-4315 Sample Site: Panama City
FAX (850) 452-2799/2387 Contact: Paul Semmes Job Order No.: 139 6004
LAB Sample ID# 1- 74939
Sample Name / Location NAVCSS
MW # 363
Collector's Name P. Keane
Date & Time Collected 11/12/97 o] 1400
Sample Type ( ite or grab) Grab
Analyst M. Chambers
Date of Extraction / Initiais 11/14/97 MC
Date of Analysis 11/14/97
Sampile Matrix GW
Dilution X 1
Compound Det.
Name 1- 74939 units Limit |Flags
Benzene 2 g/l 1
Bromodichioromethane BDL ug/L 1
Bromoform BDL ug/lL 2
Bromomethane BDL ug/L 3
Carbon Tetrachloride 8DL uglL 1
Chiorobenzens BDL ughl. 1
Chioroethane BDL ugl . 1
2-Chloroethylvinyi ether B8DL ug/l 1
Chioroform BOL ug/lL 1
Chloromethane BDL uglt 1
Dibromochloromethane 8DL ught 1
1,2-Dichiorobenzene BDL ug/L 1
1,3-Dichlorobenzens 8DL uglL 1
1,4-Dichiorobenzene BDL uplL 1
Dichiorodifiuor h BDL ugh. 1
1,1-Dichiorosthane 8DL ug/lL 1
1,2-Dichlorosthane BDL uglL 1
1,1-Dichioroethene BDL ug/L 1
trans-1,2-Dichioroethene BDL ug/ll 1
1,2-Dichloropropane BDL uglL 1
cis-1,3-Dichloropropene 8DL ug/L 1
trans.1,3-Dichioropropene BDL ug/L 1
Ethylbenzene 8 ugh 1
Methylene Chiloride 15 ugL 1
Methyi-tert-butyl ether (MTBE) * BDL ugh 1
1,1,2,2-Tetrachloroethane BDL ugit 1
Tetrachloroethens BDL ugll. 1
Toluene 28 ugll 1
1,1,1-Trichloroethane BDL ug/L 1
1,1,2-Trichloroethane BDL ugL 1
Trichloroethene BDL ugh. 1
Trichlorofiuoromethane BDL uglL 1
‘Vinyl Chloride BDL ugh. 1
Xylenes (Total) 44 uglL A
SURROGATE SPIKE RECOVERIES
Acceptance
Limits Percent Recovery
1,2-Dichloroethane-d4 75-133 118
Toluene-d8 86-119 104
Bromofluorobenzene 85-1168 105
COMMENTS :
BDL = Below Detection Limit. u Mmicrogram per Liter,/ug/Kg = microgram per Kilogram. * = FL. HRS certification pending.
Approved by : { 2 Dr 7 W/ Date: 12/2/97
/ /J{rry Dy sl{.abomory Director Report Generated
Page 1 of 1 End of Report

/



Navy Public Works Center
Environmental Laboratory

Analytical Report
610 PAH's by Method 8270

. tory Director

Bldg. 3887, Code 440 Client: NPWC Engineering Lab Report Number: 74939
NAS Pensacola, FL 32508 Address: Bldg.458, Code 400 Sample Date: 11/12/97
Phone (850) 452-3180/3642 NAS Pensacola, Fl 32508 Received Date: 11713097
DSN 922-3180/3642 Phone #: (850) 452-4315 Sample Site: Panama City
FAX (850) 452-2799/2387 Contact: Paul Semmes Job Order No.: 139 6004
LAB Sample ID# 1- 74939
Sampile Name / Location NAVCSS
MW # 363
Collector's Name P. Keane
Date & Time Coliected 11712197 @ 1400
Sample Type (composite or grab) Grab
Analyst J. Moore
Date of Extraction / Initials 11/17/97 JJ
Date of Analysis 1172097
Sample Matrix GW
Dilution X 1
Compound Det
Name 1- 74939/| units Limit |Flags
Acenaphthene 2 ug/l 2
Acenaphthylene BDL ug/l 2
Anthracene 80L ug/llL 2
Benzo(a)anthracene BDL uglL 2
Benzo(a)pyrene BOL ug/L 2
Benzo(b)fluoranthene BDL ugh 2
Benzo{g,h,l)perylene - BDL ughL 2
Bonzo(-kﬁuonnmono BDL ugll 3
Chryssne BDOL ug/L 2
Dibenz(a,h)anthracene BDL ught 2
Fiuoranthene BDL uglL 2
Fluorene 3 ug/L 2
Indeno{1,2,3-cd)pyrene BDL ugh 2
1-Methyinaphthaiene * 29 ug/L 2
2-Methyinaphthaiene 4 ugh. 3
Naphthalene 26 uglL 2
Phenanthrene 2 ug/t 2
Pyrene B8OL ugiL 2
SURROGATE SPIKE RECOVERIES
’ Acceptance
Limits Percent Recovery
Nitrobenzene- d5 35-114 82
2-Fluorobiphenyl 43-116 91
Terphenyl -d14 33141 103
COMMENTS :
BOL = Below Detection Limit. ug/L = microgram per Liter. ug rogram per Kilogram.  * = FL HRS certification pending.
Approved by : J 7M1 ( Z Z/ Date: 127297 .
e T Report Generated

W

Page 1 of 1 End of Report



Nu+w Public Works Center
Environmental Laboratory

Analytical Report
Ethylene Dibromide by Method 504

Bldg. 3887, Code 440 Client: NPWC Engineering Lab Report Number: 74939
NAS Pensacola, FL 32508 Address: B8ldg.458, Code 400 Sample Date: 11712097
Phone (850) 452-3180/3642 NAS Pensacola, Fi 32508 Received Date: 11/13/97
DSN 922-3180/3642 Phone #: (850) 452-4315 Sample Site: Panama City
FAX (850) 452-2799/2387 Contact: Paul Semmes Job Order No.: 139 6004
LAB Sample ID# 74939
Sampie Name / Location NAVCSS
MW # 363
Collector's Name BH/PK
Date & Time Collected 11/12/97 @ 1400
Samgple Type (composite or grab) Grab
Analyst M. Chambers
Date of Extraction / Initials 11/20/97 MC
Date of Analysis 11/20/97
Sample Matrix GW
Dilution X 1
Compound Det.
Name 1- 74939] units Limit |Fiags
Ethyiene Dibromide BDOL ug/L 0.02
SURROGATE SPIKE RECOVERIES
Acceptance
Limits Percent Recovery
Tetra-Chioro-m-Xyleng | s4-140 70
COMMENTS :
BDL = Below Detection Limit. ug/L = microgram per Liter. ug/Kg = microgram per Kilogram.
Approved by : /M'( @/\ Date: 12/2/97
Report Generated

/ﬁﬁve,é Laboratory Director

Page 1 of 1 End of Report



Navy Public Works Center
Environmental Laboratory

Bidg. 3887, Code 440

NAS Pensacola, FL 32508
Phone (850) 452-3180/3642
DSN 922-3180/3642

Client:

NPWC Engineering

Address: Bldg.458, Code 400

NAS Pensacola, Fl 32508
Phone #: (850) 452-4315

FAX (850) 452-2799/2387 Contact: Paul Semmes
LAB Sample ID# 1- 74939
Sample Name / Location NAVCSS

MW # 363
Collector's Name BH/PK
Date & Time Collected 11/1297 @ 1400
Sample Type (composite or grab) Grab
Analyst J. Moore
Date of extraction / Initials 111797 JJ
Date of Analysis 11/25/07
Sample Matrix GW
Dilution 5
Det.
Parameter 1- 74939} units Limit |Flags

Petroleum Range Organics by FLPRO 12 mg/L 1.25

SURROGATE SPIKE RECOVERIES

Acceptance
Limits Percent Recovery
ortho-Terpheny! . 82-142° 83
Nonatriacontane (C-38) 42193 * 86

COMMENTS :

Analytical Report

Petroleum Range Organics by FLPRO

Lab Report Number:
Sample Date:
Received Date:
Sample Site:

Job Order No.:

74939
11112197
111397

Panama City
139 6004

* = Suggested surrogate recovery limits listed in the method. in-house laboratory limits are in the process of being determined.

BDL = Below Detection Limit

7/
Approved by : / s |

mg/L = miligram per Liter. mg/Kg = milligram per Kilogram.

\7‘ ﬁuﬂmulw Director

[

Page 1 of 1

\
@/ Date: 121297

End of Report
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Navy Pubiic Works Center
Environmental Laboratory

Bldg. 3887, Code 440

NAS Pensacola, FL 32508
Phone (850) 452-3180/3642
DSN 922-3180/3642

FAX (850) 452-2799/2387

Client: NPWC Engineering

Address: Bldg.458, Code 400
NAS Pensacola, Fl 32508

Phone #: (850) 452-4315
Contact: Paul Semmes

LAB Sample ID# 74939
Sampie Name / Location NAVCSS
MW # 363
Collector's Name P. Keane
Date & Time Coliected 1111297 LMDO
Sample Type ( posite or grab) Grab
Analyst B. Netson
Date of Analysis 111797
Sample Matrix GW
Dilution X 1
Element Det.
Name 1- 74939] units Limit  |Flags
Lead 0.015 mglL 0.003
COMMENTS :

Analytical Report
Total Lead by Method 239.2

Lab Report Number: 74939
Sample Date: 11112197
Received Date: 14/13/97
Sample Site: Panama City
Job Order No.: 139 6004

BDL = Below Detection Limit.

Approved by :

mg/L = miligram per Liter. mg/Kg = milligram per Kilogram.

Dl

va J eap.\Laboratory Director
/ ’

Date: 12297
Report Generated

Page 1 of 1 End of Report
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ATTACHMENTF
Decontamination Certification



CERTIFICATE
OF
DECONTAMINATION

It is hereby certified that the following Storage Tanks located at the Naval Surface
Warfare Center, Coastal Systems Station, Panama City, Florida have been decontaminated by the
Navy Public Works Center (PWC), Pensacola, Florida:

Bldg 92 - Bldg 110 Bldg 300 Bldg 371
Bldg 94 Bldg 129 Bldg 321

Bldg 98 Bldg 146 Bldg 363

The Storage Tanks listed above have been triple rinsed and cleaned in accordance with 40
CFR 261.7(b)(3)(i) and have been rendered unusable. )




ATTACHMENT G
Discharge Reporting Form



12-83-1997 10:24AM TR0 COASTSYSTA 3853234477< P.4

§ e, . orn tom o_TIOIRY

o i '
i(“/t&[ ")}) Flurida Department of Environmental Regulasion :..o.m'“":n

Florids 32399-2400
Twin Towers Office Ricig. @ 2600 RAlalr Stone Road & ‘Miishansce, 3 - =

I,"

Discharge Reporting Form

Use this form lo notify the Department of Environmentsl Reguiation ot:
1. Results of tank tightness testing that exceed sliowable tolerances within ten days of receipt of test result.
2. Petroleum discharges exceeding zsmmpuvbwuﬂhcnudwbodhw 17.781.480 FAL. within one working day of discovery.

3. Hazardous substance (CERCLA reguiated), dischaiges excesding applublompodnblaqunﬂm sstablished in 17-781.480(2) FA.C.. within
one working day of the discovery.

4. Wihin one working day of discovery of suspected releases corfirmed by: (s) reiensed reguialed subsiances or poliutenis discovered in
th-surroundlng:rgn {b) unusual and unexpiained storage system opereting condiions, (c) moniioning results irom & lesk detecton method
or from g tank closure assessment that incicate a releass may have occurred, or (d) manual tank gauging results for tanks of 550 galions
or less, exceeding ten gaiions per weskly test or five wmmwlwmmayw

ManllotheDERDlsMctOﬂ'mhmarealdodedeodeum

PLEASE PRINT OR TYPE
Complete s applicable blanks

1. DER Faciity 1D Number: _038518667 2. Tank Number: __383 3 Date: 8/11/97
4. Fecilly Name: __COASTAL SYSTEMS STATION

Faciity Owner or Operator: __ U+ S- NAVY (CODE CP28)

Faciity Address: _ 6703 WEST HIGHWAY 98, PANAMA CITY, FL 32407-70C1

Telephone Number: (_850 ). 235=3474 County; ___BAY

Maiing Address: __SAME AS ABOVE _
5. Date of receipl of test results o discovery: _ 8/7/97 _ monthvdayiyear

6. Method of initial discavery, (circle one only)
A Liquid detector (automatic or manual) D. Emplying and inspection, F. Vapor of visible signs of a discharge in the vicinity.
B. Vapor detector (automatic or manual) E. Inventory control (© Closure: _SHEEN {expiain)
C. Tighiness lest {underground tanks only). H. Other:

7. Estmated number of galions discharged: £ 3 :
8 What part of siorage system has loaked? (circle of that apply)  A. Disperser B Pipe G, Fiing O Tk  (E))Unknown
9. Type of reguisted substance discharged. (circle one)

A. lsaded gasoline D. vehiculer diessl ussd/waste oif V. hazwrdous subsiance includes pesiicides. ammonis,
8. unleaded gasciine F. eviglion gas M. diesel mgwmhmuwm
C. gasohol G. jet luel O. newhkbeot , _ Sevice CAS num

Z. ather (write in name)
10, Cause of leak. (circle all thet apply) . .

A, Unknown C. Loossconnection €. Puncture G. SpM ________. @ Other (specify) DAMAGED
8. Spit O. Corrosiori F. insiallation faikrre H. Overi : RQURING REMOVAL
1. Wpe dl financisl responsibifily. (circle one)
A. Third pardty insurance provided by the state insurance contraclor Not opplclbll
B. Sefl-insyrance pursuant to Chapter 17.769.500 FAC.
12. To the best ol my knowlsdge and bellef all iInformstion submitied on éZo::ewuh and complete.
e J._M. CROSS )
Printed Name of Owner, Operator or Authorized Repressntsiive orm?(o of Owner, Operater or Authorized Represantstive
e L SO e ..ms-.':  ympws dSSS
Fareaceis. 7000 13701 S7Q¢ Jerdarseta $nsa YIVO! Oriervig, Finida 30007 7@ T, Fruids 30610 707 e Mywa, Pancg 29901 M08 YWt PP Supen. Pk 240¢
"4 ¢\ AYM A4 7R 400 07 84 189 099 452. 0004 30 09 L4 % ] ’




ATTACHMENT H
Disposal Document - Residual Product



--_._'_—- S e s 3 SIS -
.‘..\-Jr'r., Tht a—-.{-'ae ) DD . F
- L ; .3.*‘ 3 «645
A YA

m-::mm- wntier ) & X
NON-HAZARDOUS Generst ™ Pa
, WASTE MANIFEST 1. . musmw . “g"“'.““” 7«#"'
I Zot s e -
3 70 W
8§ g P Eincs ﬂmmam c/ 5/45’/3.2)’0
liemmb/fsm(9°7 )2353‘7;
SouT'ie',(,.) L-Mu?‘" SEQYIIE [f'.' .0,0. O.Q.f .“'2"5’ 37
Sparter 8 ;. US EPA (D Number
/d;’ /fm epes TeAOPatT | .. L
Designated Facilty Name and Ste Address 10. US EPA ID Number ] A.Tranapmmth'o /=500 E L2 :
z/Jou.smmL Wns7= 5reV/JF - [B_Transportars Phane £ 200~ ¢4/ 7= 3007k
0 ﬁVF C. Faciys z N
’7§a,u: 2L _366/C ’ |/9L.o.o.o.0.b’.-ff 42/ 339 695 250D
11. Wasis Shipping Name and Description 12 Containers Tohl
: Na. Type Quantlty
O WHSTE | |00/ |73 000
ajb .
[ 3
N
E
Ale
o
R
d

for Was:es Listed Above

R v ﬁﬁémmu.eo 2=

15. Special Handling Instructions and Additional information
Ftswy 363 647
Geowwo waten A Dl o 36 Ll
cs£3 ’  DATE:. VIO,
16. GENERATOR'S CERTIMCATION: lwummm«vuwhﬂuuaﬁub for reporting proper dispasal of Hazardous Waste,

Prire Name ! : Signature f : Month - ,
wo LoGsbod i c - - P8 PDEJSY?
1. rmawamuum - B

!S.TMWZWdeMﬁ?. c -
VoD Diiers T~ DY T 505 5]
19. Difcrepancy ‘Indicasion Space ; 48 ‘ R

20. Facilty Ownec o7 Operator: Certification of receipt of waste matdrials ooversd by this manffest except as noied in fiem 19,

TNNALDO VNP B~ A

<-4—r-0»n

Printad/Typed Name ' 7 T

TRANSPORTER #1



CLOSURE ASSESSMENT REPORT
UNDERGROUND STORAGE TANK
BUILDING 98

NAVAL SURFACE WARFARE CENTER
COASTAL SYSTEMS STATION
PANAMA CITY, FLORIDA

Unit Identification Code: N61331

Prepared by:

Navy Public Works Center
Environmental Department
310 John Tower Road
Pensacola, Florida, 32508

Prepared for:
Commanding Officer, Coastal Systems Station
Dahlgren Division, Naval Surface Warfare Center
6703 West Highway 98
Panama City, Florida 32407-7001

Mr Mike Clayton, Code CP2S, Environmental Engineer

December 1997
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CLOSURE ASSESSMENT REPORT
UNDERGROUND STORAGE TANK

BUILDING 98
1.0 ili

Building 98, Naval Surface Warfare Center
Coastal Systems Station
Panama City, Bay County, Florida

2.0 rato

Commanding Officer, Coastal Systems Station
Dahlgren Division, Naval Surface Warfare Center
6703 West Highway 98, Code CP2S

Panama City, Florida 32407-7001

.0 Site i
The Coastal Systems Station is located along St Andrew Bay in Panama City, Florida (Figure 1).

4.0 Date of Closure

8 August 1997

5.0 Project Description

The US Navy Public Works Center (PWC), Pensacola, Florida was tasked by the Coastal Systems
Station (CSS), Panama City to close a 560 gallon underground storage tank (UST) system located on the
west side of Building 98, CSS Panama City (Figure 2). The UST was removed, cleaned and rendered
unuseable by PWC. Photographs of the removal are provided as Attachment A. The UST was properly
disposed by the US Navy, Defense Reutilization and Marketing Organization (DRMO), Pensacola,
Florida (Attachment B).

The Application for Closure of Pollutant Storage Tank System, Underground Storage Tank
Installation and Removal Form, Closure Assessment Form, and Decontamination Certification are
provided in Attachments C, D, E, and F respectively.

6.0T ten

The UST was used to store diesel for on-site heating. The contents were emptied by CSS prior to
commencement of work.

The rinsate from the UST cleaning operations was disposed at the Fire Training Facility, Building
439, CSS, Panama City. The petroleum constituents were seperated from the water and incinerated.



7.0 Tank Condition

The UST was cylindrically shaped and constructed of steel. The UST was in good condition at the
time of removal.

8.0 Excavation Area

The excavation was made approximately eight (8) feet wide, ten (10) feet long and five (5) feet
deep. The excavation was filled with clean fill, compacted to grade, and paved with concrete.

Contaminated soil was encountered during the excavation process (Attachment G). Approximately
2 cubic yards of contaminated soil was removed. The contaminated soil was removed horizontally until
the hydrocarbon levels in the surrounding soil were less than 50 parts per million (ppm). The
contaminated soil was removed vertically until groundwater was encountered. The contaminated soil was
stockpiled and is planned to be properly disposed by Southern Waste Systems, Inc (SWS) within six
months.

9.0 Soil Screening

Six (6) soil borings were installed around the UST using a manually operated hollow stem auger.
The soil samples were collected and screened for organic vapor concentrations using the headspace
screening technique. The soil samples were extracted at the limits of the excavation and undemeath the
middle of the UST. The soil boring locations and screening results are provided in Attachment E.

The soil screening was conducted in accordance with the headspace screening criteria in Chapter
62-770 FAC and PWC’s Comprehensive Quality Assurance Plan using an organic vapor analyzer (OVA).
The OVA was manufactured by Thermo Environmental Instruments, Inc (Model 680 HVM) and equipped
with a ﬂame ionization detector (FID).

10.0 Groundwater Analysis

A temporary groundwater monitoring well was installed on 5 November 1997 by GFA
International, Inc (GFA), Sarasota, Florida. The well was constructed with a 2" diameter by 13 foot long,
Schedule 40 polyvinyl chloride (PVC) riser. The riser was equipped with a ten foot long by 0.010 inch
slotted screen. The well consisted of a course silica sand filter and a bentonite seal. The top of the well
was encased with concrete and equipped with a lock and a steel cover. The well location, well
construction diagram, and groundwater laboratory analyses are provided in Attachment E.

The well was sampled by PWC on 13 November 1997. These samples were transported to the
PWC Laboratory in Pensacola, Florida and analyzed for volatile content in accordance with
Environmental Protection Agency (EPA) Method 8260, for poly aromatic hydrocarbons (PAH's) in
accordance with EPA Method 8270, for ethylene dibromide content in accordance with EPA Method 504,
for lead content in accordance with EPA Method 239.2, and for total petroleum hydrocarbon content in
accordance with the State of Florida, Petroleum Range Organics (FL-PRO) method.



11.0 Findings and Conclusions

The site is contaminated. The contaminated soil above the groundwater level was removed but the
groundwater analysis yielded high levels of petroleum contamination.

12.0 Recommendations

A Contamination Assessment Report (CAR) should be prepared for this site.
13.0 Closur

Performed by the US Navy, Public Works Center (PWC) Pensacola, Florida.

14.0 Project Manager

Paul R. Semmes, P.E.

15.0 Project Numbg[
1396004

16.0 Report Date
5 December 1997



The engineering evaluations and professional opinions rendered in this Closure Assessment
Report that describes the work associated with the storage tank removal at the Coastal Systems
Station, Panama City, Florida were conducted or developed in accordance with the commonly
accepted procedures consistent with applicable standards of practice. If conditions are determined
to exist differently than those described, the undersigned professional engineer should be notified
to evaluate the effects of any additional information on the design described in this report.

NSRRI -
5 Déceuber 1997 /2"

R

I~



FIGURES



FIGURE 1
Vicinity Map
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FIGURE 2
Site Map
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ATTACHMENT A
Photographs






ATTACHMENT B
Disposal Document
Scrap Metal
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ATTACHMENT C
Application for Closure of
Pollutant Storage Tank System



APPLICATION FOR CLOSURE OF POLLUTANT STORAGE TANK SYSTEM
Provide the facility information requested below.
FDEP Facility # N/A - Facility Name NSWC - CSS
Facility Location __Building 98
Property Owner _Commanding Officer, Coastal Systems Station (Code P25)
Property Owner Address 6703 West Highway, 98 Panama City, Florida 32407-7001

Phone _(850)235-5859

Method of Tank Closure __Removal

Pollutant Storage Systems Specialty Contractor (PSSSC) who will be on site supervising
closure activities. Attach copy of PSSSC license.

Individual Licensed as PSSSC N/A PSSSC # _N/A
Firm _U.S, Navy - Public Works Center (PWC) '
Address 310 John Tower Road, Pensacola, FL 32508

Indicate the firm (s) that will degas, remove, and transport the tank(s), and the method of
degassification.

Degassification Method _Air Eduction (API 1604-4.2.5)

Firm Removing Tanks _U.S, Navy - Public Works Center (PWC)

Contact _Mr. Paul Semmes. P.E. - Phone _(850) 452-4315

Firm Transporting Tanks _UJ, S, Navy - Public Works Center (PWC)

Contact _Mr. Paul Semmes, P.E Phone_(850) 452-4315

Firm Receiving Tanks for Ultimate Disposal _1J.S. Navy - DRMO

Contact Mzﬁayle Brown _ Phone _(850)452-3459



Indicate the-laboratory that will conduct groundwater analysis.

Contracted Laboratory U.S. Navy - PWC Phone (850) 452-3180

Contact _Mr. Joe Moore FDEP QA/QC _920121G

Indicate firm(s) transporting and disposing of contaminated soils.

Firm Transporting Soils _Southern Waste Systems, Inc

Contact __Ms, Candace Esparza Phone _(850)234-8428
Firm Remediating/Disposing Soils _Southern Waste Systems, Inc
Contact __Ms, Candace Esparza Phone _ (850) 234-8428

Disposal/Remediation Method _Landfill

Indicate the firm(s) that will transport and ultimately dispose of residual product and
sludge from the tanks.

Firm Transporting Residual Product and Sludge _Southern Waste Systems, Inc,
(850) 234-8428

Contact Ms, Candace Esparza Phone _(850) 234-8428

Firm Receiving/Disposal Residual Product and Sludge Southern Waste Systems, Inc,
(850) 234-8428 '

Contact Ms, Candace Esparza Phone_(850) 234-8428

Indicate the firm and names of personnel that will conduct field sampling.

Contracted Firm _U.S. Navy - Public Works Center (PWC)

Contact _Mr. Paul Semmes, P.E. Phone _(850) 452-4315
Person (s) Sampling __Mr. Paul Semmes, P.E
Equipment used for soil screening (Specific Make and Model) _Organic Vapor Analyzer

T i 680 i m izati r (FID



ATTACHMENT D
Underground Storage Tank
Installation and Removal Form
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Eftecw Osmn. December 10.°1990

Florida Department of Environmental Regulation |t B o G Cotitson

Twin '!bwc:s Office Bldg. ® 2600 Blair Stonc Road @ Tallahassee, Florida 32399-2400
DER A Na

{Féed n by OER)

Underground Storage Tank Installation and Removal Form
For Certified Contractors

Poliutant Storage System Specialty Contractors as defined in Section 489113, Florida Statutes (Cerﬁﬁeq contractors as defined in Section 17-761.200,
Florida Administrative Code) shall use this form to certify that the installation, replacement or removal of the storage tank system(s) located
at the address listed below was performed in accordance with Department Reference Standards.

General Facility Information

1.
2.

©® N O O A

DER Facility Identification No.: ___ N/4

Facility Name: __NSWC_Coastal Systems Station ‘ Telephone: (830 ) __235-5859

Street Address (physical iocation): Building 98

Owner Name:__C0O, Coastal Systems Station : Telephone: (850 _)__235-5859
Owner Address: 6703 West Highway 98, Panama City, Florida 32407-7001

Number of Tanks:  a. installed at this time None b. Removed at this time _One

Tank(s) Manufactured by: __Unknown

Date Work Initiated: _8/8/97 9. Date Work Completed: ____8/8/97

Underground Pollutant Tank Installation Checkilist

Please certify the completion of the following installation requirements by placing an (X) in the appropriate box.

1.
2.

7.
8

The tanks and piping are corrosion resistant and approved for use by State and Federal Laws.

Excavation, backfill and compaction completed in accordance with NFPA (National Fire Protection Association) 30(87), API
(American Petroleum Institute) 1615, PE! (Petroleum Equipment Institute) RP100-87 and the manufacturers’ specifications.

“Tanks and piping pretested and installed in accordance with NFPA 30(87), AP! 1615, PEI/RP100(87) and the manufacturers'

specifications.

Steel tanks and piping are cathodically protected in accordance with NFPA 30(87), AP! 1632, UL (Underwriters Laboratory)
1746, STI (Steel Tank Institute) R892-89 and the manulacturer’s specifications.

,Tanks and piping fested for tightness after installation in accordance with NFPA 30(87) and PEI/RP100-87.

Monitoring weli(s) or other leak detection devices installed and tested in accordance with Section 17-761.640, Florida
Administrative Code (FAC.) .

Spill and overfill protection devices installed in accordance with Section 17-761.500, FAC.
Secondary containment installed for tanks and piping as applicable in accordance with Section 17-761.500, FAC.

U gd o g gog

Please Note: The numbers following the abbreviations (e.g. APl 1615) are publication or specification numbers issued by these instututions.

Underground Pollutant Tank Removal Checklist

1.
2.

Ciosure assessment performed in accordance with Section 17-761.800, FA.C.

Underground tank removed and disposed of as specified in APl 1604 in acordance with Section 17-761.800, FA.C.
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ATTACHMENT E
Closure Assessment Form
Soil & Groundwater Analyses



CEP Farm /_fql®OQ

Florida Department of Environmental Protection |, ..

Somry Anessnent ¥ on
Twin Towers Office Bidg. @ 2600 Blair Sione Road @ Tallahassee, Florida 32399-2400 £facsive Dum Decxmbz 19,19 '
DEP Applicasicn No.

(Flked u by DEPY

Closure Assessment Form

Owners of storage tank systems that are replacing, removing or closing in place storage tanks shall use this form to demonstrate that a storz
system closure assessment was performed in accordance with Rule 62-761.800(3) or 62-762.800(3), Florida Administrative Code.

10.
11.
12. Were the Tank(s):

13.

B @00 8 @ OO ®m O

. Telephone Number: ( 850) 235-5859

Please Print or Type
Complete All Applicable Blanks

. Date _12/5/97
. DEP Facility ID Number:

N/A 3. County Bav

. Facility Name: NSWC Coastal Systems Station

Facility Owner: Commanding Officer, Coastal Systems Station

. Facility Address: Building 98

. Mailing Address: 6703 West Highway- 98, Panama City, Florida 32407-7001

9. Facility Operator: Mike Clayton

Are the Storage Tank(s): (Clrcle one or both) A. Aboveground or ' Unc_lergmund

Type of Product(s) Stored: _Diecge]
{(Circleone) A. Replaced Removed C. Closed in Place D. Upgraded (aboveground tanks only

14. Age of Tanks: 45

Number of Tanks closed: One

Facility Assessment Information

¥

Applicsble

1. Was a Discharge Reporting Form submitted to the Departmeat?
If yes, Whea: — : Where:
2. Is the depth to ground water less than 20 feet?
3. Are monitoring wells present around the storage system?
If yes, please specify [ Vapor Monitoring B Water Monitoring
4. Is there free product present in the monitoring wells or within the excavation?
5. Were the petroleum hydrocarbon vapor levels in the soil greater than 500 parts per million for gasoline? '
Specify sample type: " [0 Vapor Monitoring wells [ Soil sample(s) -
6. Were the petroleumn hydrocarbon vapor levels in the soils greater than 50 parts per million for diesel/kerosene?
Specify sample type: [0 Vapor Monitoring wells Soil sample(s)
7. Were the analytical laboratory results of the ground water sample(s) greater than the allowable state target levels?
(See target levels on reverse side of this form and supply laboratory data sheet(s).
8. If a used oil storage system, did a visual inspection detect any discolored soil indicating & release?
9. Are any potable wells located within 1/4 of a mile radius of the facility? ,
10. Is there a surface water body within 1/4 mile radius of the site? If yes, indicate distance: 1000 —
11. A detailed drawing or sketch of the facility that includes the storage system location, monitoring wells, buildings,

storm drains, sample locations, and dispenser locations must accompany this form. ) .
12. If a facility has a pollutant storage tank system that has both gasoline and kerosine/diesel stored on site, both EPA

method 602 and EPA method 610 must be performed on the ground water samples.

O 00RO OB OB OO @
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Summary of OVA Readings

Closure Assessment Report
Underground Storage Tank, Building 98
Naval Surface Warfare Center
Coastal Systems Station

Panama City, Florida

Hand Auger Depth Unfiltered Filtered Total Hydrocarbon
Sample No. (Feet) (ppm) (ppm) Readings (ppm)
SS-1 5 7 5 2

SS-2 5 . <1 <1 0

SS-3 5 . 79 42 37

SS4 5 60 15 45

SS-5 6 17 4 13

SS-6 6 4 2 2

Readings for unfiitered samples are total hydrocarbon readings including methane; readings for filtered samples are methane only.

Notes: ppm = parts per million.




Analytical Report
601/602 Volatiles by Method 8260

Navy Public Works Center
Environmental Laboratory

Bidg. 3887, Code 440 Client: NPWC Engineering Lab Report Number: 74347
NAS Pensacola, FL 32508 Address: Bldg.458, Code 400 Sample Date: 1171397
Phone (850) 452-3180/3642 NAS Pensacola, Fl 32508 Received Date: 11/13/97
DSN 922-3180/3642 Phone #: (850) 4524315 Sample Site: Panama City

FAX (850) 452-2799/2387 Contact:  Paul Semmes Job Order No.: 139 6004

LAB Sample ID# 1- 74947
Sample Name / Location NAVCSS

MW # 68
Collector's Name P. Keane
Date & Time Coliected 11/13/97 @ 1340
Sampie Type ( posite or grab) Grab
Anaiyst M. Chambers
Date of Extraction / initials 11/14/97 MC
Date of Analysis 11/14/97
Sample Matrix GW
Dilution X 1

Compound Det.
Name 1- 74947 units Limit  |Flags
Benzene 17 ugll 1
Bromodichioromethane BDL uglL 1
Bromoform BDL ugl 2
Bromomethane BDL uglL 3
Carbon Tetrachloride 17 ug/L 1
Chiorobenzene BDL ught 1
Chloroethane ’ 80L uglL 1
2-Chioroethylvinyl ether BDL ugh 1
Chioroform BDL up/L 1
Chloromethane BDL ugl 1
Dibromochloromethane BDL uglt 1
1,2-Dichiorobenzene BDL ugl. 1
1,3-Dichlorobenzene 8DL ug/. 1
1,4-Dichlorobenzene BDL ug/L 1
Dichiorodifiuor th BDL ug/L 1
1,1-Dichioroethane 630 ugl 10
1,2-Dichioroethane BDL ug/lL 1
1,1-Dichloroethsne 91 ug/L 1
trans-1,2-Dichicrosthene BOL ug/L 1
1,2-Dichloropropane BDL ug/L 1
cis-1,3-Dichioropropene 8DL ug/L 1
trans-1,3-Dichloropropens BDL ugl 1
Ethylbenzene 90 uglt 1
Methylene Chioride BOL ug/iL 1
Methyi-tert-butyl ether (MTBE) * BDL ugh 1
1,1,2,2-Tetrachlorosthane 80L uglL 1
Tetrachloroethene BDL ug/L 1
Toluene 510 ugit 10
1,1,1-Trichloroethane 130 : ugll 1
1,1,2-Trichloroethane 3 ug/L 1
Trichlorosthene 2 ug/L 1
Trichiorofluoromethane 80L ugi. 1
Vinyl Chloride BDL ug/l 1
Xytenes (Total) 280 ug/L 1
SURROGATE SPIKE RECOVERIES
Acceptance
Limits Percent Recovery
1,2-Dichloroethane-d4 75-132 121
Toluene-d8 86-119 104
Bromofiuorobenzene 85-116 107
COMMENTS :

BDL = Below Detection Limit. ugiL = gram per Litsr. ug/Kg \!micrognm per Kilogram.  * = FL HRS certification pending.

yd

G ////4 < / o Date: 127297

Wratory Director Report Generated

End of Report

Approved by :

Page 1 of 1



Navy Public Works Center
Environmental Laboratory

Analytical Report
610 PAH's by Method 8270

Bldg. 3887, Code 440 Client: NPWC Engineering Lab Report Number; 74947
NAS Pensacola, FL. 32508 Address: Bldg.458, Code 400 Sample Date: 11713197
Phone (850) 452-3180/3642 NAS Pensacola, Fl 32508 Received Date: 11/13/97
DSN 922-3180/3642 Phone #: (850) 452-4315 Sample Site: Panama City
FAX (850) 452-2799/2387 Contact: Paul Semmes Job Order No.: 139 6004
LAB Sample ID# 1- 74947
Sampie Name / Location NAVCSS
MW # 98
Collector's Name P. Kesane
Date & Time Coliected 111397 Q 1340
Sample Type ( posite or grab) Grab
Analyst J. Moore
Date of Extraction / Initials 1111787 JJ
Date of Analysis 1172197
Sample Matrix GW
Dilution X 1
Compound Det.
Name 1- 749471 units Limit |Flags
Acenaphthens 3 uglL 2
Acenaphthylene BDL ugh 2
Anthracene BDL ug/lL 2
Benzo{a)anthracene 8DL ug/l 2
Benzo{a)pyrens BDL ug/L 2
Benzo(b)ftuoranthene 8DL uglL 2
Benzo{(g,h,i)perylene BDL ug/lL 2
Benzo{k)fluoranthene BDL ug/L 3
Chrysene 8DL uglL 2
Dibenz(a,h)anthracene BDL ugiL 2
Fluoranthene BDL ug/L 2
Fluorene 6 ug/t 2
Indeno(1,2,3-cd)pyrene BOL ug/lL 2
1-Methyinaphthalene * 37 uglL 2
2-Methyinaphthalene 47 uglL 3
Naphthaiene 48 ug/l 2
Phenanthrene 3 ug/L 2
Pyrene BDL ugn. 2
SURROGATE SPIKE RECOVERIES
Acceptance
Limits Percent Recovery
Nitrobenzene- d§ 35-114 87
2-Fluorobiphenyl 43-116 91
Terpheny! -d14 33-141 70
COMMENTS :
8DL = Below Detection Limit. ug/t. = microgram per Liter. ug/Kg = microgram per Kilogram.  * = FL HRS certification pending.
/ Date: 12/2/97

Approved by :

o

‘
/

m 7 P =)
- / Jen')] De@mww Director

Page 1 0of 1

Report Generated

End of Report



Navy Public Works Center
Environmental Laboratory

Analytical Report

Ethylene Dibromide by Method 504

Bidg. 3887, Code 440 Client: NPWC Engineering Lab Report Number: 74947
NAS Pensacola, FL 32508 Address: Bldg.458, Code 400 Sample Date: 11/13/97
Phone (850) 452-3180/3642 NAS Pensacola, F1 32508 Received Date: 111397
DSN 922-3180/3642 Phone #: (850) 452-4315 Sample Site: Panama City
FAX (850) 452-2799/2387 Contact:  Paul Semmes Job Order No.: 139 6004
LAB Sample 1D# 1- 74947
Sample Name / Location NAVCSS
MW # 98
Collector's Name BH/PK
Date & Time Collected 11/13/97 @ 1340
Sample Type ( posite or grab) Grab
Analyst M. Chambers
Date of Extraction / Initiais 11/20/97 MC
Date of Analysis 112197
Sampie Matrix GW
Dilution X 5
Compound Det.
Name 1- 74947) units Limit |Flags
Ethylene Dibromide 23 ug/lL 0.1
SURROGATE SPIKE RECOVERIES
Acceptance
Limits Percent Recovery
Tetra-Chloro-m-Xyiene I 54-140 90
COMMENTS :
BDL = Below Detection Limit. ug/L = microgram per Liter. ug/Kg = microgram per Kilogram.
Approved by : Date: 12/2197
Report Generated

Page 1 of 1

End of Report



Navy Public Works Center
Environmental Laboratory

Bldg. 3887, Code 440 Client: NPWC Engineering
NAS Pensacola, FL 32508 Address: Bidg.458, Code 400
Phone (850) 452-3180/3642 NAS Pensacola, Fi 32508
DSN 922-3180/3642 Phone #: (850) 452-4315
FAX (850) 452-2799/2387 Contact: Paul Semmes
LAB Sample ID# 1- 74947
Sample Name / Location NAVCSS
MW # 98
Collector's Name BH/PK
Date & Time Collected 111397 e 1340
Sample Type ( posite or grab) Grab
Analyst J. Moore
Date of extraction / Initiais 111787 JJ
Date of Analysis 11/25/87
Sample Matrix GW
Dilution X 5
Det.
Parameter 1- 74947/ units Limit  |Flags
Petroleum Range Organics by FLPRO 7.8 mg/L 1.25

SURROGATE SPIKE RECOVERIES

Acceptance
Limits Percent Recovery
ortho-Terphenyl 82-142* 74
Nonatriscontanes (C-39) 42-193 * 78

COMMENTS :

Received Date:

Sample Site:

Job Order No.:

Analytical Report

Petroleum Range Organics by FLPRO

Lab Report Number:
Sample Date:

74947
111397
11/1397

Panama City
139 6004

* = Suggested surrogate recovery limits listed in the method. In-house laboratory limits are in the process of being determined.

BOL = Below Datection Limit.

Approved by :

mg/L = miligram per Liter. mg/Kg = milligram per Kilogram.

Zzr)

[4

=

Page 1 of 1

Date:

12/2197

End of Report



Navy Public Works Center
Environmental Laboratory

Bldg. 3887, Code 440

NAS Pensacola, FL 32508
Phone (850) 452-3180/3642
DSN 922-3180/3642

FAX (850) 452-2799/2387

Client: NPWC Engineering
Address: Bldg.458, Code 400

NAS Pensacola, Fl 32508
Phone #: (850) 452-4315
Contact: Paul Semmes

Analytical Report
Total Lead by Method 238.2

Lab Report Number: 74947
Sample Date: 11/13/97
Received Date: 11/13/97
Sample Site: Panama City
Job Order No.: 139 6004

LAB Sample ID# 1- 74947
Sample Name / Location NAVCSS
MW # 98
Coliector's Name P. Keane
Date & Time Collected 1171307 @ 1340
Sample Type (composite or grab) Grab -
Analyst B. Neison
Date of Analysis 111797
Sample Matrix GW
Dilution X 1
Element Det.
Name 1- 74947 units Limit |Flags
Lead BDL mgiL 0.003
COMMENTS :
BOL = Below Detection Limit. mg/L = miligram per Liter. mg/Kg = milligram per Kilogram.
Approved by : s

/ > yﬁbmtow Director

Page 1 of 1

Date: 12/2/97
Report Generated

End of Report
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ATTACHMENTF
Decontamination Certification



CERTIFICATE
OF
DECONTAMINATION

It is hereby certified that the following Storage Tanks located at the Naval Surface
Warfare Center, Coastal Systems Station, Panama City, Florida have been decontaminated by the
Navy Public Works Center (PWC), Pensacola, Florida:

Bldg 92 Bldg 1 10 Bldg 300 Bldg 371
Bldg 94 (Tanc#s2)  Bldg 129 Bldg 321 (7adk #522)
Bldg 98 Bldg 146 (T4dk %72) Bldg 363

The Storage Tanks listed above have been triple rinsed and cleaned i in accordance with 40
CFR 261.7(b)(3)(i) and have been rendered unusable.




ATTACHMENT G
Petroleum or Petroleum Product
Contamination Report



12-839-18€7 10:23aM =20 COASTSYSTA 3522244774

il
."Ionda Department of Environmental Regusarion :m

Twin Woun Olics iy, @ mummohmuu:ﬂz«o e

Petroleum or. Petroleum Product
Contamination Report Form

038518667

NSWC Coastal Systems Station -
6703 West Hwy 98 .

Panama City, FL 32407-7001 .
Bay '

.wm..,-,., Building #98 (Property Di
' (550 GL) installed 1952.

Cantect Pergan's Nems: . Mike Clayton
Gortact Parscn's Phone No: {830) 235-3359

ww’m Coastal Systems Sgatiog. Code CPZSMC
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Oak Ridge C: Cente
rsvdl&ae?’gnqu:m ” -5/ 7@ /7/0' /
PO Box 350 / L . ojf

Oak Ridge, T nessee 3783 1-0350

Telepnone: (423) 220-2000 FEB I T 1988 Acofé O)ff

Commandicg Officer L 2 W
Department of the Navy M
Naval Faci'ities Engineering Commaund -
Attention: Mr. Nick Ugolini, 1843 Még L
2155 Eagle Drive, P.O. Box 190010
North Charleston, SC 29419-9010 A ?/"t !
SUBJECT:  Bechtel Job No. 22567 > 4 7L ' Q
. Department of the Navy Contract No. N62467-93-D-0936 /‘W
DO 0086, EMERGENCY RESPONSE AT WESTDOCK, TANK 307} e

Site/Subject Code: 425/1250

Dear Mr. I_f;;olini: _

Enclosed are copies of the test results and certifications for the UST No. 307 and associated piping system
at CSS Panama City. Also included is a rarrative summary report which describes the tests that were
performed 2ad the logic upon which the series of tests were based.

In smmnarv the inner tank tested tight, but the outer shell failed the tests, even after uncovering typical
possible lezk points on the top of the tank- Some lcaks were located on the tank outer shell at fittings and
connection points, and repaired, but it was not possible to locate and repair the remaining leak(s) in the tank

outer shell.

The product pipeline passed the test in the portion that is buried under ground or below concrete; the
sections thzt are visible in concrete lined trenches did not pass. None of the outer wall piping passed the
tests. The oaly apparent (visible) release to the environment was in the final section of pipe located in the
concrete lined trench along the edge of the pier, just before the dispenser. Since the dispenser itself, and a
portion of t1e final section of piping had been removed by others, it was not possible to determine whether
- there had been additional leaks from fittings beneath the dispenser before it was removed from service.

Please contact either Tom Conrad at (423) 220-2205 or myself at (423) 220-2167 if you have any questions

concerning this report.
E Sincerely,

S

Karen S. Atchley
Project Manager

TMC:dem:LR ;335
Enclosure: As stated i — =

cc:  Mike Cross (3), CSS Panama City Postite Fax Note 7671 [0 3\ glag  [dases”
Van Smiith (1), CSS Panama City — From L A \
) 1\\“.& C?J:s.\ =
@ i Co/Dept. i
Beclitel Environmental, Inc. Prone [Prone P ean ) 220 2007
P tgeg) z3e-t1as |0
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CSS Panama City

Summary Report
UST System Testing at Tank 307R 1

February 17, 1998

1.0 Introduction

This repait describes the tests that vrere performed under DO 86 at Coastal Systems Station Panama City,
Florida, tc determine the physical integrity of the Underground Storage Tank (UST) system and
associate¢ product lines at Tank 307R!

2.0 Description of UST System

The UST 307R1 system consists of a 6,000 gallon Owens-Corning double-wall fiberglass UST, 8’ - 1
1/4” in drumeter, buried under an carthen mound with two feet of cover, such that the bottom of the tank
is about e:ght feet below the elevation of the surrounding grade (the grade beyond the boundary of the
mound), and a double-walled fiberglass pipe fuel delivery system. The pumnping system consists of an
above-ground suction pump located on a concrete pad in a fenced compound adjacent to the mounded
area. The compound includes the pump controls and the leak detection alarm system. The fuel dispenser
(now removed) was located remotely from the tank, close to the edge of the concrete pier (West Dock).

The doul'{le-wall pipe system is divided into four sections, from the UST to the dispenser. Each section
is configured with a separate leak detection zone. The gate vaives that are used for isolation valves
between ssctions of the pipeline are located either in shallow valve pits, above ground, or within

concrete-lined utility trenches.

Table 1
Section | Leak Detection Description of Pipe Section
Number | Zone as Labeled (Shown partially on NAVFAC Dwg. 5§188518)
! on Panel in
-1 Compound L
1 2 1/2" double walled fiberglass reinforced pipe (FRP); runs from
PD1 sectionalizing (sect.) valve on top of UST to the above-ground
galvanized steel pipe and sect. valve, at the pump station.
2 Above ground 2™ galvanized stee! pipe from the pump station
PD2 transitioning to FRP nearby and running below ground until it comes
up into a shallow filter pad, transitioning again from the double
walled FRP to 2" galvanized steel on the filter pad.
3 TPD1* 2" double walled FRP; runs about 15 ft underground from the

dispenser location near the edge of the pier, to a sect. valve in the
trench along the edge of the pier, where it connects to TPD 2. This
line was not tested because it was previously reported to have leaked
(Mike Clayton).

2" double walled FRP; runs from the sect. valve at TPD 1 in the utility
trench for a distance of about 30 ft along the edge of the pier to
another sect. valve in the same trench.

4 TPD2*
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February 17, 1998
5 TPD3* 2" double walled FRP; runs from a sect. valve at TPD 2 about 2 f

along the edge of the pier to a tee (opposite side of tee also has scct.
valve), turning shoreward into a covered concrete lined trench which
extends about 60 ft across the pier, then through the wall at the end of
the trench underground about 2 ft where it comes up to connect to 2”
galvanized steel transition on the filter pad.

* Note: These three sections are referred to in this report as TPD1, TPD2, and TPD3 for the purposc of
clarity, to indicate that they are in a trench and to differentiate them from PD1 and PD2. The actual
panel labels in the field for these sections are PD 1, PD 2, and PD 3, respectively. In other words the

panel has two PD 1's and two PD 2’s.

3.0 Problem Statement

31 Scof:c of Work

There wis a dual objective to the testing that was performed. The first objective was to satisfy the
requirem=nts of the Florida Department of Environmental Protection for an inspection of the structural
integrity of the UST system as part of an Assessment Report, and the second objective was to determine
whether the system can be retained in service for future use, meeting all State and Federal compliance

requiremnts.

To meet these objectives, the plan was to perform a precision tightniess test on UST 307R1 and
hydrostatic tightness tests (inner walls) on associated product delivery lines from the UST to the
dispenser location at the edge of the West Dock pier; also to perform tests of the interstitial space on the
double walled UST and the double walled pipe, to determine the physical integrity of the secondary

containniant outer walls.

3.2 Dcsc ciption of Work Approach

The work was divided into two parts, the precision test of the irmer shell of the UST performed by

Tanknology-NDE (report attached) and the hydrostatic piping tests and sccondary containment tests,
performed by Southem Petroleum Systems using the Petrotite pipe testing method for the product piping,

nitrogen gas for the secondary wall of the piping, and vacuum for the UST outer shell.

" The precx sion test was to determine thc structural integrity of the inner shell of the 6,000 gal UST, to

determine whether it might have been the source of a release of fuel into the environment. The
Hydrostzatic tests of the connected fuel delivery piping system from the tank to the d_nspc:nser were

similarly to determine the structural integrity of the primary piping, to determine if 1t might have been
the source of a release of fuel into the environment. The tests of the outer wall of the tank and Fhe piping

system were to determine if the entire UST system meets the requirements for secondary containment,
such that the system can be retained in service, or economically repaired and rctamed in service, meeting

Federal and State compliance requirements.
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4.0 Results of Work Performed

4.1 Prec:sion Tank Test

The tan}k: was filled with diesel fuel by the base fuel handling department. The precision test was
perform2d using the VacuTect tank testing system. The tank tested tight (certificate attached), indicating
that there is good structural integnity of the inner shell of the tank, and that it is unlikely that there have

been any releases of fuel from shell of the tank.

4.2 Tank Secondary Containment Tests

The two :;:oncrete pads and 2 £t of soil were removed from the top of the UST, excavating by hand. This
was don* to provide visible access to all fittings and connections along the top of the UST, so that
opening:; and connections (sensor wiring and vent stack) could be temporarily isolated from the
secondai7 shell. The part of the tank between the two manways was not uncovered, because a concrete
grade beem, not shown on the drawings, was discovered to lie across the center of the tank, presumably
for the purpose of providing additional ballast. The use of such grade beams is not recommended for
fiberglass UST instaliations, due to point-loading forces that can distort and crack the shell of the tank.
The decision was made to not disturb this grade beam for the initial test periods, for fear of causing a

crack to occur by releasing the weight of the grade beam from the tank.

The inte-stitial space around the tank was tested with vacuum to test the integrity of the outer shell. The
first test tailed, and a leak was located around a 4 in PVC fitting, and repaired. The tank was retested
and failed again, but no leaks coulé be found along the exposed sections of the tank.

A sccond test was performed following the repair, and the tank failed again. After consulting with the
base environmental personnel (Mike Cross, Mike Clayton, and Arturo McDonald) it was decided to
remove rhe grade beam from the top of the tank and inspect the tank for vacuum leaks. The concrete
beam wes removed from the top of the tank, and soil was removed by hand. The top of the tank was
clean and inspected for cracks. Nothing was found to indicate a breach in the outer shell at this location

ontopofthctank. :

A third vicuum test was performed, and the tank again failed; the top of the tank was again thoroughly
inspected during this test to look for possible leak locations, but nothing was found. The test was
terminat2d, and the conclusion was made that there is a leak in the outer shell of the tank that is not
related to any of the openings, fittings, or joints that are visible on the top of the tank. Repair of this tank
would involve complete excavation to determine the cause(s) of the leaks, and to determine if repairs are

feasible.

4.3 Precision Pipeline Tests

The line must be full of fucl to perform the hydrostatic tests; the line was found to be nearly full, and was
topped-c T with fuel provided by the base fuel department. The PetroTite system was used to apply 40
psig pressure to the inner wall of the pipe system in the steps described below.
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Tes. #1 - The first test was performed by applying pressure at the UST end of the pipe system against
the ntire line as far as the end of TPD 2. The sect. valve between TPD 2 and TPD 3 was closed for

this test. Pipe section TPD 3 is the |5 f section (approx.) from the dispenser to the sect. valve at
TPD) 2, which was not included in the test because it was previously determined by others to have
leaked (verbal from Mike Clayton). This hydrostatic test failed.

Tes:. #2 - The second test was performed after closing the sect. valve between TPD 2 and TPD 3.
This test passed, indicating that pipe sections PD 1, PD 2, and TPD 3 are all tight, and that it is
unlikely that any leaks have occurred from this part of the system. This indicates there may be a leak
in the inner pipe in section TPD 2.

4.4 Pipciine Secondary Containment Tests

Dry nitrgen at 3 psig was used to pressurize the outer wall of the double walled FRP pipe at the
standard test ports. All sections of pipe failed to hold pressure as described below. During the testing
period thzre was no release of fuel observed from any of the outer walls of the exposed FRP sections,
meluding section TPD 2, for which the inner pipe failed. The entire length of TPD 2 is visible within the
comncrete lined trenches. None of the buried sections of pipe failed the inner wall test, but all failed the

outer wz]] test.

Test $1 - Section PD 1 from UST to pump station failed to hold pressure.
Test #2 - Section PD 2 from pump station to filter pad failed to hold pressure.

Test 43 - Section TPD 3 from filter pad across pier to valve in utility trench on edge of pier failed to
hold pressure.

Test #4 - Section TPD 2 in utility trench on edge of pier failed to hold pressure.

5.0 Certifications and Reports

The cert fications and reports from FDEP licensed specialty subcontractors are listed below and are
included. with this summary report as attachments. A field sketch showing the schematic arrangement of

the UST and lines that were tested is also included as an attachment.

~ Attachments:

(1) Und:rground Storage Tank System Test Report; Southern
Petroleurn Systems; January 12, 1998

(2) Cerntificate of Underground Storage Tank System Testing;
Tanknology-NDE; January 8, 1998

(3) Field Sketch of UST 307R1 and associated piping system.
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/SOUTNERN PETROLEUM SYSTEMS
RVING T8 PETROLIUM INOUSTRY INCE 1933

2016 STANHOME WAY, ORLANDO, FLORIDA 32804 PHONE 407 481.9755 FAX 407 481-9722

TAmPA 813 620-3300

Date of report:

Location:
Technician:

JACKSONVYILLE 904 384-1000 MIAM! 305 558-0440

Underground Storage Tank System Test Report

January 12, 1993
US Navy Coastal Systems Station, Panama City, Florida
Scott Roberts ID of Tank System:: UST 307

Tanl. Precision Tightness Test: by others (Tanknology-NDE)
Tank Outer Shell Test;

Date of Test; January 7, 8, 9, 1998

Test (1) applied 22" Hg vacuum; would not hold vacuum - failed

Test (2) repaired leak at top of tank and retested with 20" Hg vacuum - failed

Test (3) removed grade beam from above tank, to lock for an obvious leak in outer shell,
cleaned top of tank and checked fittings for tightness; applied 22™ Hg vacuum - failed

Lige “ests: v

Date_of Test: Jarmary 7. 8, 9. 1998

Interaal Pipe Tests (Petrotite):

Test 1) product line from tank to isolation valve at end of section PD 2 along edge of pier failed

. Petrotite test.

Test £2) product line from tank to isolation valve at end of section PD 3 in concrete lined trench
(with covers) passed Petrotite test,

Secotifary Containment Pipe Tests:

Test¢?) applied 3 psig iu'tmgen to interstitial space from UST to suction pump; lost pressure -

: failed (buried pipe labeled PD 1 on alarm panel).

Test (2) applied 3 psig nitrogen to interstitial space from pump to filter; lost pressure - failed
(bunied pipe labeled PD 2 on alarm panel). :

Test (3) applied 3 psig nitrogen to interstitial space of pipe in concrete trench section PD 3, the
pipe section from filter to edge of pier; lost pressure - failed.

Test (4) applied 3 psig nitrogen to interstitial space of pipe in concrete trench section PD 2, the
pipe section in trench along edge of pier; lost pressure - failed.

Test (%) last section of lin¢ labeled PD 1 at edge of pier showed visible leak - failed.

Signet [//Mﬁb o 202/ 28

SERVING THE PETROLEUM INDUSTRY SINCE 1953

BUELING SYSTEMS CONTRACTORS

EQUIPMENT DISTRIBUTORS FUELING SYSTEMS SERVICE o
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. . TANKNOLOGY-NDE 49
- ﬁ’g 3WUU SHOAL CREEK, BUILDING 200 5= 0 Y
. AUSTIN, TEXAS 78757 i
3 _ (512) 451-6334 )
B ) : PAX (512) 459-1459 :
TEST RESULT SITE SUMMARY REPORT :
_ TEST TYPE: vaouTeot PURPOIE: XEQUEST .

TESTOATE 01/08/99 WORK ORUER NUMBER: 2106790

CUENT: 3PS TREADWELL, 1INC. STE  COASTAL SYSTEMS STATION
$80 SOUTH ZDGEWOCD AVE. RNY 98 (KAVAL BASE)
JACKDONVIILIE, TL J2205 TARAMA CITY, FL 32401 K

ATTN. roat FRARKIIN
The following tesi(y) weps conducted & the sibs SDAVE SR ALCATGNIOR WITh &) SPPLCIVIE parlons ot Fadersl, NEPA 20d Jocal seguistions

Tank Tests

umtﬂ-mwuwummuwhﬁmn&;ﬁwhmmnmd-ymayc .
night. whes venced m. :

TANKNC? .OGY-NOE Ropresantaiive: Test conaucwd by .

MARK LCSOSEY EDUTE METTLES :f'
o .

/" "/éf':.‘-.ac.wwéz X

. / . - - .
H  Reviewns: Techmician Certification Number: -

Pearted Q211798 13734 KOMUMEYEXK

v s O S S R S S I L L L I A R
, . e .

FEB-1(-98 TUE 2:35°% (3 F. 1
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' “TANKNOLUGY-NDE 4285 gl
TEST DAVl 01/09/98 YYORK CROER NUMBER 9206790 ' 1)) §
CLENT: .98 TREAOWELL. INC. SITE. COASTAL SYSIXNS STATION
Tank IO 3 Matormk ow rInwew Bafiom to 10p A8 1) MCheS: 113.0
Product presxt, Tenk manioided: Bettom to grade M in mches’ 11,0
Capacry ingafons:  ¢,000 Vot manifided: FT pipe iength in inthes: 1¢.0
Oismetsr in inches: 97.00 Vupor resevary menifoldod: FIR pipe samatar in inches; 4.0
Lengthin inches: 190 rmpact Yeives Operationst: Stuge | vapor recovery:
Tonk age (yoers) Qvertlll protection: Stage Il vapar recovery.
Fua! jlure reting: Qv syt protecdon: instafied:
Pp—— CP nstaiiedon; , /
S————
_ !! " ’ Newipuesed 'm Newipessed !m
Cipped Wisar Level: 9.00 0.00 ”t (o2
Digped Praduct Lever: 83.00 €3.90 Maxa:
Prode Wirer Level: 9.9000 ¢.¢00 Modet:
Ingress “choctud: Weler v Subbie N Uwmmes YN,
Testtirw 12:49-16:5¢ || Opentimein ses
VacuTect Tyt Type: siogle tank Holding ps
VixuTact Probe Entry Point 411 Resiiancy e
Pressure Set Potnt 0.93 T“""m'“ﬂ":
; . Mutering ps
v:':'::::w"m 000 {1 i, lyskin gpit
depth | inches: /.09 Reswt
Determined by (method): wowTR WELI, -
Resut pass
COMMENTS COMMENTS
MK 8 TIGL? 20 D,

Vol
Tel Z:

ri-'-nvur'
Vol changs ey
Toat 3: Stant fane:
Finssh pei;

Vol chenge e
Fina) gph;
Resuk

Purnp type.

Pump make:

NO FROUCT LIFE TESTID. ALRRADY RAD MOTEXR OOMPANX TBET IT.

8900 SHOAL CREEK, BUILDING 200, AUSTIN, TEXAS 78757 (5127) 4S1-AT  Prmied 021198 1334

F£3-11-98 TUE 2:35 PM 63

F o3
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8900 SHOAL CREEK, BUILDING 200

R ‘:—1 - \\. O C G a
(512) 451-8334
FAX (312) 439-14%9

TESTOATE:  01/09/99 WORK OROER NUMBER: 9106790
CUENT. SPS TREADWELL, INC. SITE  COAYTAL SYSTINS ITATION

COMMENTS

TAME TRITRD TIONT.

PARTS REPLACED

‘s

HELIUM PINPOINT TEST RESULTS (IF APPLICABLE)

.

- . " R
. ®> T . . .- oI 2 ca -

fE2-il-98 TUE 2 36 PM O3
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TESTOATE: g1/08/9%
CUENT: §PS TREADWELL, INC.

TANKNOLOGY-NDE
V00 GHOAL CREEK, BUILDING 200
AUSTIN, TEXAS 78757
(812) 4516334
FAX (312) 453-1459

WORK ORDER NUMBER:

9106790

S$ITE: COASTAL SISTEMS STATION

MAINT. BLDG

WATER

BLOGQ

=

(FEB-11-9§ TUE 237 PH 3

Arinted 029 1/98 17234 KOHLMEYER

TQTRL P.O%

p

5
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Bect:tel Environmental, Inc.
151 afayette Drive .
Oak Pidge, Tennessee 37831- 0350

Fax Cover Sheet
DATE: Jan.13, 1888 TIME:
TO: Jerry Goodey PHONE:  004-656-5458
: FAX: 904-656-7403

FROM: Karen Atchley PHONE:  423-220-2167

BEI .. FAX: - 423-220-2748
RE: Grid locations and OVA readings for the area near west dock tank 307R1
ceC:

Nurrjl":er of pages including cover sheet:

Message

Jerry - this is the information Nick received a copy of and Bill Hevrdeys spoke to about. I am going to
send you a hard copy overnight so you will bave a more legible copy. Call me if you have any questions.
Thanks. '



€SS PANAMA CITY - EMERGENCY RESPONSE

BUILDING 77, DELIVERY ORDER 86
HEADSPACE ANALYSIS OF SOIL SAMPLES FOR PETROLEUM HYDROCARBONS

Sample LD./Tncation | Date Time Depth ‘ OVA (unfiltered) ppm ! ___OVA (fillered) ppm
A-1 8/11/97 1407 6’6" 42 27
B-1 8/11/97 1425 7 8 8
D4 8/11/97 No sample: interference -- -
D-§ 8/11/97 1450 6’8 110 58
D-6 8/11/97 No sample; intedference .- -
-7 8/11/97 1523 5 10" 54 38
B-7 8/11/97 1524 6’ 110 56
D-7 8/11/197 1526 6’6" 120 50
-7 8/11/97 1528 74 - - 260 120
D-8 8/11/97 1541 6" 240 110
D-8 8/11/97 1542 6’ 6" 110 72
D8 8/11/97 1544 7 280 180
D9 8/11/917 1604 5'6" >1000 650
D-9 8/11/97 1623 6 >1000 900
D-10 8/11/97 No sample; interference - -
D-11 8/11/97 No sample; interference - -
D-12 8/11/97 No sample; interference — -
D-13 8/12/97 0749 5 >1000 420
D-13 8/12/917 0754 6’ 200 100
D-13 8/12/97 0755 - 6’6" 840 400
D-14 8/12/97 - 0820 7 180 100
D-15 8/12/97 No sample; no odor detected - -
D-16 8/12/97 No sample, interference - -
D-17 8/12/97 0848 7 6 Not analyzed
D-18 8/12/97 Not done -- --
D-19 8/12/97 No sample; interference - -
C-1 8/12/97 0944 5’ 38 30
C-1 8/12/97 0946 55 310 280
C-1 8/12/91 0950 6’ 6” >1000 >1000

18 August 97

Z2Z:81 ©B66T/€1/10
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HEADSPACE ANALYSIS OF SOIL SAMPLES FOR PETROLEUM HYDROCARBONS

CSS PANAMA CITY - EMERGENCY RESPONSE
BUILDING 77, DELIVERY ORDER 86

. SampleL.D/Incation | Date Time Depth OVA (unfiltered) ppm OVA (filtered) ppm
' C-1 8112197 0953 7 850 0 S
iC-2 8/12/97 1100 T 50 18
IC-3 8/12/97 233 7 >1000 660
C-4 8/12/97 1100 6 >1000 3160
8/12/97 1100 7 180 60

-5 8/12/97 1252 6’ 280 110
-5 8/12/97 1252 T >1000 >1000
C-6 8/12/97 1219 6’ 0 Not analyzed
C-6 8/12/97 1220 . T 26 18

D= ~-8/12/97 1314 - | 6 6" - - 110 100 -
D-21 8/12/97 1315 6'6” 160 110
D-22 8/12/91 1327 6 8 Not analyzed
D-23 8/12/97 1355 T 480 410
D-24 8/12/97 1432 T 480 320
D-25 8/12/97 1448 6’6" 280 1180

AST-1 8/12/97 1355 7 0 Not analyzed

AST-2 8/12/917 1400 311" 460 200
D-26 8/13/917 0829 s’ 4 Not analyzed
D-27 8/13/97. 0845 56 200 100
D-27 8/13/97 0849 6’ 500 140
D-28 8/13/97 No sample; interference - --
D-29 8/13/97 0915 6’ 240 100
D-30 8/13/97 0931 6’ 640 200
D-31 8/13/97 0945 5 180 94
D-31 8/13/97 0949 6’ 440 260
D-32 8/13/97 1100 6 88 50
D-33 8/13/97 1116 6’ _ 560 300
D-34 8/13/97 1124 5 110 60
D-34 8/13/97 1127 6’ 240 100
D-35 8/13/97 1131 6’ 410 120

18 August 97
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CSS PANAMA CITY - EMERGENCY RESPONSE

BUILDING 77, DELIVERY ORDER 86
HEADSPACE ANALYSIS OF SOIL SAMPLES FOR PETROLEUM HYDROCARBONS

.- -Samnple LD./V acation. L Date | Time. Depth OVA (unfiltered) ppm [_ OVA (filtered) ppm

D-36 8/13/97 1246 6 0 - o
D-37 & D-37A 8/13/97 No samples; interferences - -

D-37B 8/13/97 1335 6' 440 200
D-38 8/13/97 1337 5'6” 11 Not analyzed
D-39 8/13/97 1344 6’ >1000 >1000
D-49 8/13/97 1407 56" >1000 510
D-40 8/13/97 1409 6’ 880 360
D-41 8/13/97 1414 6’ 640 200
D42 8/13/97 - 1450 6’ 800 250
D43 © 13197 "~ 1456 6 460 - 130
D-44 8/13/917 1517 5' 200 62
D-45 8/13/97 1544 6’ 380 140
D-46 8/13/97 1610 6’ 580 200
D47 8/13/97 1615 6' 200 38
D48 8/13/97 1656 6' " 360 190
D49 8/13/97 1703 56" 340 110
D50 8/14/97 0829 1’ -7’ (composite) 84 22
D-51 8/14/97 0934 1' - 7' (composite)* 64 33
D-51 8/14/97 0934 6’ (discrete/grab) 290 100
D-52 8/14/97 0847 7 80 28
D-§53 8/14/97 0855 6’ 300 120
D-54 8/14/97 0904 6’ 180 80
D-55 B/14/97 0914 5’6" 230 80
D-56 8/14/97 0939 6’ 270 96
D-57 8/14/97 1008 6’ 90 66
D-58 8/14/97 1030 6’ 110 60
D-%9 8/14/97 . 1148 6’ 0 Not analyzed
D-60 8/14/97 1244 6 0 Not analyzed
D-61 8/14/97 1307 4’ 5" (utility interference) 200 10
D-62 8/14/97 1312 6’ >1000 740

18 August 97
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CSS PANAMA CITY - EMERGENCY RESPONSE

. BUILDING 77, DELIVERY ORDER 86
HEADSPACE ANALYSIS OF SOIL SAMPLES FOR PETROLEUM HYDROCARBONS

_Sample LD [Lacation | . Date _ Time Denth _ OVA (unfiltered) ppm _OVA (filtered) ppm |
D-63 8/14/97 1349 5 ' 520 280
D-64 8/14/97 1430 6’ 11 Not analyzed
D-6S 8/14/97 1437 6’ 2 Not analyzed
D-66 8/14/97 1450 6' 28 16
D-67 8/14/97 1356 6' 100 40
D-68 8/14/97 1418 6’ 200 82
D-69 8/14/97 1606 5 >1000 >1000
D-70 8/14/97 1625 5 >1000 590
D-71 8/14/97 - 1615 5. 36 19
D-72 8/14/97 ° - 1631 -- 56" 500 - 460
A-2 8/15/97 0800 7 200 68
A3 8/15/97 0807 6’ 720 300

A4 8/15/97 0831 5 >1000 >1000

A-§ 8/15/97 0831 4’ 5”; utility interference 0 Not analyzed
A-6 8/15/97 0840 5’ 0 . Not analyzed
A-7 8/15/97 0943 6' 620 280

A8 8/15/97 1010 6' 4380 110
A-10 8/15/97 1300 6 280 180

D-73 8/15/97 0959 6’ Lab sample only Analysis pending
A9 8/15/97 1054 6’ Lab sample only Analysis pending
D-74 8/15/97 1131 6 Lab sample only Analysis pending
D-75 8/15/97 1155 5 Lab sample only Analysis pending
18 August 97
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1.0 PURPOSE

The purpose of this document is to establish standard procedures and technicat guidance on borehole
and sample logging.

2.0 SCOPE

These procedures provide descriptions of the standard techniques for borehole and sample logging.
These techniques shall be used for each boring togged to provide consistent descriptions of subsurface
lithotogy. While experience is the only method to develop confidence and accuracy in the description
of soil and rock, the field geotogist/engineer can do a good job of classification by careful. thoughtful
ooservation and by being consistent throughout the classification procedure.

3.0 GLOSSARY

None.
4.0 RESPONSIBILITIES

Site Geoiogist. Responsible for supervising all boring activities and assuring that 2ach borehole is
completely logged. If more than one rig is being used on site, the Site Geoiogist must make sure that
eacn field geologist is properly trained in logging procedures. A brief review or training session may be
necéssary prior to the start up of the field program and/or upon compietion of the first boring.

5.0 PROCEDURES

The classification of soil and rocks is one of the most important jobs of the field geologist/engineer. To
maintain a consistent flow of information, it is imperative that the field geologist/engineer understand and
accurately use the field classification system described in this SOP. This identification is based on visual
examination and manual tests. )

5.1 Materiais Needed

When logging soil and rock samples, the geoiogist or engineer may be equipped with the following:
Rock hammer

Knife

Camera

Dilute hydrochioric acid (HCl) _

Ruler (marked in tenths and hundredths of feet)

Hand Lens

5.2 Classification of Soils

All data shall be written directly on the boring log (Figure 1) or in a field notebook if more space is
needed. Details on filling out the boring log are discussed in Section 5.5

5.2.1 USCS Classification

Soils are to be classified according to the Unified Soil Classification System (USCS). This method of
classification is detailed in Figure 1 (Continued).

019611/9 Brown & Root Environmental
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FIGURE 1
BORING LOG (EXAMPLE)
= BORING LOG Page _of __
PROJECT NAME: BORING NUMBER:"
PROJECT NUMBER; DATE:
DRILLING COMPANY: GEOLOGIST:
DRILLING RIG: DRILLER:
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Semese| oo | Sowns | bemmse | Lmvowey u .
:':’5:‘: R E' et o cs: Remarks :z 3Lk
= sovenea| % |Color Matarsal Clasarfication s ] 2 ‘8
Rl e S RERE
| | |
l |
| 1~ l l
I l
| I
l | l
e l l
| l
| |
l
l
l
l | |
I l
l l
i |
| - l
|
l
l — 0
' |
e
e I
TWWhen FOCK COrTG, srmer ek DrOR e
™ INCRIGE MONMDr reading n 6 MOL IMEVIN Q) DONENoW. INCreas® MSOTD L] rewd. Driling Area
Remarxs: Background {ppm):
Convered to Weit; Yes No well 1.D. &

Q1s611/P



- T e R -

jeW AT T - T e T e

FIGURE 1 (CONTINUED)
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This method of classification identifies soil types on the basis of grain size and cohesiveness.

Fine-grained soils, or fines. are smailer than the No. 200 sieve and are of two types: silt (M) and clay (C).
Some classification systems define size ranges for these soil particles. but for field classification
purposes. they are identified by their respective behaviors. Organic material (O) is a common
component of soil but has no size range: it is recognized by its composition. The careful study of the
USCS will aid in developing the competence and consistency necessary for the classiication of soils.

Caarse-grained soils shall be divided into rock fragments, sand, or gravel. The terms sand and gravel
not only refer to the size of the soil particles but also to their depositional nistory. To insure accuracy
in gescription. the term rock fragments shall be used 10 indicate angutar granular materiais resuiting from
the breakup of rock. The sharp edges typically cbserved indicate little or no transport from their source
area, and therefore the term provides additional information in reconstructing the depositionai
environment of the soils encountered. When the term “rack fragments” is used it shall be followed by
a size designation such as *(1/4 inch®-1/2 inch®)" or “coarse-sand size" efther immediately after the
entry or in the remarks column. The USCS classification would not be affected by this variation in terms.

5.2.2 . Color

Soil colars shall be described utilizing a single color descriptor preceded. when necessary, by a madifier
to denote variations in shade or color mixtures. A soil could therefore be referred to as "gray” or "light
gray” or "blue-gray.” Since color can be utilized in correlating units berween sampling locations, it is
imporant for color descriptions to be consistent from one boring 1o another.

Colars must be described while the sample is still moist. Soil samples shall be broken or split vertically
to describe colors. Samplers tend to smear the sample suriace craating coior variations between the
sample interior and exterior.

The term "mottled” shall be used to indicate soils irregularty marked with spots of diiferent colors.
Mattling in soils usually indicates poor aeration and lack of good drainage.

Sail Color Charts shall not be used uniess specified by the projécz manager.
5.23 Relative Density and Consistency
To classify the relative density and/or cansistency of a soil, the geologist is 10 first identity the soil type.

Granular soils contain predominantly sands and gravels. They are noncohesive (partictes do not adhere
well when compressed). Finer-grained soils (silts and clays) are cohesive (panticies will adhere together

.. when compressed).

The density of noncohesive, granutar soils is classified according to standard penetration resistances
obtained from split-barrel sampling periormed according to the methods detailed in Standard Operating
Procedures GH-1.3 and SA-1.2. Those designations are:

019611/P
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Standard Penetration
Designation Resistance ¥
(Blows per Foot) f
Very loose Qtos4
Loose S5to 10
Medium dense 11 to 30
Dense 311050
Very dense Over 50

Standard penetrat'ion resistance is the number of blows required to drive a split-barrel sampler with a 2-

_inch owtside diameter 12 inches into the material using a 140-pound hammer falling freely through
30 inches. The sampler is driven through an 18-inch sample interval. and the number of blows is
recorded for each 6-inch increment. The density designation of granuiar soils is obtained by adding the
number of blows required to penetrate the last 12 inches of each sample interval. It is important 0 note
that it gravel or rock tragments are broken by the sampler or if rock fragments are lodged in the tip, the
resulting blow count will be erroneously high, reflecting a higher density than actually exists. This shall
be noted on the log and referenced to the sample number. Granular soils are given the USCS
classifications GW, GP, GM, SW, SP. SM. GC, or SC (see Figure 1).

The consistency of cohesive soils is determined by performing field tests and identifying the consisizncy
as shown in Figure 2.

Cohesive soails are given the USCS classffications ML, MH, CL. CH. OL. or OH (see Figure 1).

The consistency of cohesive soils is determined either by blow counts, a pocket penetrometer (values
listed in the table as Unconfined Compressive Strength). or by hand by determining the resistance to
penetration by the thumb. The pocket penetrometer and thumb determination methods are congucted
on a selected sample of the soil, preferably the lowest 0.5 foot of the sampie in the spiit-barrel sampler.
The sample shall be broken in half and the.thumb or penetrometer pusned into the end of the sample
to determine the consistency. Do not determine consistency by attempting to penetrate a rock fragment.
If the sample is decompased rock. it is classified as a soft decomposed rock rather than a hard soil.
Consistency shall not be determined solely by biow counts. One of the other methods shall be used in
conjunction with t. The gesignations used to describe the consisiency of cohesive soils are shown in
Figure 2. :

01961 1/p [~ P s e Caiiem- ~mantal
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FIGURE 2

CONSISTENCY FOR COHESIVE SOILS

Unconfined
PSt:r:?:;d n Compressive
Consistency He ?t o Strength Field Identffication
(Blo:: vl :’?:ot) (Tons/Sq. Foot by |
P pocket penetration)
Very soft Oto2 Less than 0.25 Easily penetrated several inches by fist
Soft Easily penetrated several inches by
2ta 4 0.25 t0 0.50 thumb
Medium stiff Can be penetrated several inches by
4108 0.50 to 1.0 .| thumb with moderate effort
Stiff Readily indented by thumb but
81015 1.0t0-2.0 penetrated only with great effort
Very stiff 1510 30 2.0t0 4.0 Readily indented by thumbnail
Hard Over 30 More than 4.0 indented with difficulty by thumbnai

019611/P
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5.2:4 Weight Percentages

In nature. soils are comprised of particles of varying size and shape, and are combinations of the various
grain types. The following terms are useful in the description of soil:

Defining Range of

Terms of ldentifying Proportion of the Component Percentages by Weight

Trace 0 - 10 percent

Some 11 - 30 percent

Adjective form of the soil type (e.g., “sandy”) | 31 - 80 percent
cxampies:

7,

L Silty fine sand: 50 to 69 percent fine sand. 31 to 30 percent silt.

° Medium to coarse sand, some silt: 70 to 80 percent medium 1o coarse sand, 11 to
30 percent silt.

® Fine sandy silt. trace clay: 50 to 68 percent silt, 31 to 49 percent fine sand, 1 to 10 percent
clay.

o Clayey silt. some coarse sand: 70 to 89 percent clayey silt, 11 to 30 percent coarse sand.
5.2.5 Moisture

Moisture content is estimated in the field according to four categories: dry, moist, wet, and saturated.
In dry soil, there appears to be ittie or no water. Saturated samples obviously have all the water they
can hold. Moaist and wet classifications are somewhat subjective and often are determined by the
individual's judgment. A suggested parameter for this would be calling a soil wet i rolling it in the hand
or on a porous surface liberates water, i.e., dirties or muddies the surface. Whatever method is adopted
for describing moisture, t is important that the method used by an individual remains consistent
throughout an entire drilling job.

Laboratory tests for water content shall be performed if the natural water content is important.
" 5.2,6 Stratification

Stratification can only be determined after the sample barrel is opened. The stratification or bedding
thickness for soil and rock is depending on grain size and composition. The classification to be used
for stratification description is shown in Figure 3.

5.2.7 Texture/Fabric/Bedding

The texture/fabric/bedding of the soil shall be described. Texture is described as the relative angularity

~of the particies: rounded. subrounded, subangular, and angular. Fabric shall be noted as to whether
the particles are flat or bulky and whether there is a particular refation between particles (i.e., all the flat ,
particles are parallel or there is some cementation). The bedding or structure shall aiso be noted (e.g..
stratified. lensed. nonstratified, heterogeneous varved).

Q19611/9 . Brown 2 Bant SEnviennmental
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FIGURE 3

BEDDING THICKNESS CLASSIFICATION

Thickness Th'ickness . o
(metric) (Approxxrpate English Classification
Equivalent)
> 1.0 meter > 3.3 Massive
30 cm - 1 meter 1.0° - 3.3 Thick Bedded
10 cm - 30 cm 4" -1.0 Mediumn Bedded
3cm-10cm 1°-4 Thin Bedded
1cm-3cm 2/5"-1° .| Very Thin Bedded
3mm-tcm 1/8°-2/5° Laminated
1 mm -3 mm 1/32° - 1/8° Thinly Laminated
< 1 mm <1/32° Micra Laminated

(Weir, 1973 and Ingram, 1354)
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5.2.8

Summary of Soil Classification

In summary, soils shall be ciassified in a similar manner by each geclogist/engineer at a project site. N
The hierarchy of classification is as follows:

5.3

Rocks are grouped into three main divisions: sedimentary. igneous and metamorphic. Sedimentary rocks
arz by far the predominant type exposed at the earth's surface. The following basic names are applied
to the types of rocks found in sedimentary sequences:

In ciassifying a sedimentary rock the following hierarchy shall be noted:

Density and/or consistency
Color

Plasticity (Optional)

Soil types

Moisture content
Stratification

Texture, fabric. bedding
Other distinguishing features

Classification of Rocks

”~

Sandstone - Made up predominantly of granular materials ranging between 1/16 to 2 mm
in diameter. '

Sitstone - Made up of granular materials less than 1/16to 1/256 mm in diameter.
Fractures irregularly. Medium thick to thick bedded.

Claystone - Very fine-grained rock made up of clay and silt-size materials. Fractures
irregufarty. Very smooth to touch. Generally has irregularly spaced pitting on suriace of
drilled cores.

Shale - A fissile very fine-grained rock. Fractures along bedding planes.

Limestone - Rock made up predominantly of caicite (CaCQO,). Effervesces strongly upon
the application of dilute hydrochioric acid.

Coal - Rock consisting mainly of organic remains.

Others - Numerous other sedimentary rock types are present in lesser amounts in the
stratigraphic record. The iocal abundance of any of these rock types is dependent upon
the depositional history of the area. Conglomerate, halite, gypsum, dolomite. annydrite,
lignite, etc. are some of the rock types found in lesser amounts.

Rock type

Color

Bedding thickness

Hardness

Fracturing B
Weathering .
Other characteristics

019611/P
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'5.3.1 Rock Type

As described above, there are numerous types of sedimentary rocks. In most cases. a rock will be a
combination of several grain types. therefore, a modifier such as a sandy siltstone. or a silty sandstone
can be used. The modifier indicates that a significant portion of the rock type is composed of the
modifier. Other modiiiers can include carbonaceous. calcareous, siliceous, ete.

Grain size is the basis for the classification of clastic sedimentary rocks. Figure 4 is the Udden-
Wentworth ciassification that will be assigned to sedimentary rocks. The individual boundaries are
slightly different than the USCS sutdivision for soil classification. For field determination of grain sizes,
a scale can be used for the coarse grained rocks. For exampie, the division between siltstone and
claystone may not be measurabie in the field. The boundary shall be determined by use of a hand lens.
If the grains cannot be seen with the naked eye but are distinguishable with a hand lens, the rock is a
siltstone. If the grains are not distinguishable with a hand lens, the rock is a claystone.

5.3.2 Color

The color of a rock can be determined in a similar manner as for soil samples. Rock core sampies shall
be classified while wet. when possible. and air cored samples shall be scraped clean of cuttings prior
to color classifications.

Rock color charts shall not be used unless specified by the Project Manager.

5.3.3 Bedding Thickness

The bedding thickness designations applied to soil classification (see Figurs 3) will also be used for rock
classification.

5.3.4 Hardness

The hardness of a rock is a function of the compaction, cementation, and mineralogical composition of
the rock. A relative scale for sedimentary rock hardness is as foliows:

. Soft - Weathered. considerable erosion of core. easily gouged by screwdriver, scratched
by fingernail. Soft rock crushes or deforms under pressure of a pressed hammer. This
term is always used for the hardness of the saprolite (decomposed rock which occupies
the zone between the fowest soil horizon and firm bedrock).

] Medium soft - Slight erosion of core, slightly gouged by screwdriver, or breaks with crumbly
edges from single hammer blow.

o Medium hard - No core erosion, easily scratched by screwdriver, or breaks with sharp
edges from single hammer blow.

° Hard - Requires several hammer blows to break and has sharp conchoidal breaks. Cannot
be scratcheg with screwdriver.

Note the difference in usage here of the works “scratch” and "gouge.” A scratch shall be considered a

slight depression in the rock (do not mistake the scraping off of rock fiour from drilling with a scratch.. |

in the rock ftself), while a gouge is much deeper.
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FIGURE 4

Particle Name

Grain Size Diameter

Cobbies > 64 mm
Pebbles 4 - 64 mm
Granules 2-4mm
Very Coarse Sand 1-2mm
Coarse Sand 0.5 -1 mm
Medium Sand ..0.25-0.5 mm
Fine Sand 0.125 - 0.25 mm

Very Fine Sand

0.0625 - 0.125 mm

Sikt

0.0038 - 0.0625 mm

After Wentworth, 1822

019611/
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5:3.5 Fracturing

The degree of fracturing or brokenness of a rock is described by measuring the fractures or joint
spacing. Aher eliminating drilling breaks, the average spacing is calculated and the fraciuring is
described by the following terms:

Very broken (V. BR.) - Less than 2-inch spacing between fractures
Broken (BR.) - 2-inch to 1-foot spacing between fractures

Blocky (BL)) - 1- to 3-foot spacing between fractures

Massive (M.) - 3 to 10-foot spacing between fractures

The structural integrity of the rock can be approximated by calcutating the Rock Quality Designation
(RQD) of cores recovered. The RQD is determined by adding the total lengths of ail pieces exceeding
4 inches and dividing by the total length of the coring run, to obtain a percentage.

Method of Calculating RQD .
(After Deere, 1964)

RQD % = r/1x 100
r = Total length of all pieces ot the lithologic unit being measured, which are
greater than 4 inches length, and have resuited from natural breaks. Natural
breaks include sfickensides, joints, compaction slicks, bedding plane partings
(not caused by drilling), friable zones, etc.
| = Total length of the coring run.
5.3.86 Weathering
The degree of weathering is a significant parameter that is impornant in determining weathering profiles
and is also useful in engineering designs. The following terms can be applied to distinguish the degree

of weathering:

L] Fresh - Rock shows little or no weathering effect. Fractures or joints have little or no
staining and rock has a bright appearance.

. Slight - Rock has some staining which may penetrate several centimeters into the rock.
Clay filling of joints may occur. Feldspar grains may show some alteration.

] Moderate - Most of the rock, with exception of quarz grains, is stained. Rock is weakened
~ due to weathering and can be easily broken with hammer.

. Severe - All rock including quartz grains is stained. Some of the rock is weathered to the
-extent of becoming a soil. Rock is very weak.

5.3.7 Qther Characteristics
The following items shall be included in the rock description:

. Description of contact between two rock units. These can be sharp or gradaticnal.
. Stratification (paraliel, cross stratified).

018611/P
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Description of any filied cavities or vugs.

Cementation {caicareous. siliceous, hematitic).

Description of any joints or open fractures.

Observation of the presence of fossils.

Notation of joints with depth, approximate angle to horizontal, any mineral filling or coating,
and degree of weathering.

All information shown on the boring iogs shall be neat to the point where it can be reproduced on a copy
machine for report presentation. The data shall be kept current to provide control of the drilling program
and to indicate various areas requiring special consideration and sampling.

5.3.8 Additional Terms Used in the Description of Rock
The fallowing terms are used to further identify rocks:

. Seam - Thin (12 inches or less), probably continuous fayer.

e . Some - Indicates significant (15 to 40 percent) amounts cf the accessory material. For
example, rock composed of seams of sandstone (70 percent) and snale (30 percent) would
be "sandstone -- some shale seams.”

° Few - Indicates insignificant (0 to 15 percent) amounts of the accessory material. For
example. rock composed of seam of sandstone (30 percent) and shale (10 percent) would
be "sandstone -- few shale seams.”

° interbedded - Used to indicate thin or very thin alternating seams cf material occurring in
approximately equal amounts. For example, rock composed of thin alternating seams of

sandstone (30 percent) and shale (50 percent) would be "interbedded sandstone and shaie.”

) interflayered - Used to indicate thick alternating seams of material 6ccurring in
approximately equal amounts.

The preceding sections describe the classification of sedimentary rocks. The following are some basic
names that are applied to igneous rocks:

o Basalt - A fine-grained extrusive rock composed primarily of calcic plagioclase and
pyroxene.

L] Rhyolite - A fine-grained volcanic rock containing abundant quarz and orthoclase. The fine-
grained equivaient of a granite.

° Granite - A coarse-grained plutonic rock consisting essentially of alkali feldspar and quartz.

e  Diorite - A coarse-grained plutonic rock consisting essentially of sodic plagioclase and
hornbiende.

. Gabbro - A coarse-grained piutonic rock consisting of calcic plagiociase and clinopyroxene.
Loosely used for any coarse-grained dark igneous rock.
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"..The following are some basic names that are applied to metamorphic rocks:

5.4

Abbreviations

Gneiss - A coarse-grained foliated rock with bands rich in granular and platy minerais.

Slate - A very fine-grained foliated rock possessing a well developed slaty cleavage.
Contains predominantly chiorite, mica, quartz, and sericite.

Phyllite - A fine-grained foliated rock that splits into thin flaky sheets with a silky sheen on
cleavage surface.

Schist - A medium to coarse-grained foliated rock with subparaliel arranger'nent of the
micaceous minerais which dominate its compasition.

Quartzite - A fine- to coarse-grained nonfoliated rock breaking across grains, consisting
essentially of quartz sand with silica cement.

Abbreviations may be used in the description of a rock or soil. However, they shall be kept at a

minimum. Following are some of the abbreviations that may be used:

C Coarse Lt . Light Y Yeliow

Med Medium BR - Broken Or Crange

F Fine BL - Blocky SS Sandstone
Very M - Massive Sh Shale

Sl Slight Br - Brown LS Limestone

Occ Qccasional Bl - Black For Fine-grained

Tr Trace

‘5.5

Boring Logs and Documentation

This section describes in more detail the procedures to be used in completing boring logs in the field.
Infarmation obtained from the preceding sections shall be used to complete the fogs. A sampie boring

- log has been provided as Figure 5.

" The field geologist/engineer shall use this example as a guide in completing each boring log. Each

boring lag shall be fully described by the geclogist/engineer as the boring is being drilled. Every sheet
contains space for 25 feet of log. Information regarding classiication detaits is provided either on the
back of the boring Iog or on a separate sheet, for field use.
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FIGURE §
COMPLETED BORING LOG (EXAMPLE)
A
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", 5.5.1 Soil Classification

Identify site name, boring number, job number, etc. Elevations and water level data to be
entered when surveyed data is available.

Enter sampie number (from SPT) under appropriate column. Enter depth sample was taken
from (1 block = 1 foot). Fractional footages. i.e.. change of lithology at 13.7 feet. shall be
lined off at the proportional location between the 13- and 14-foot marks. Enter blow counts
(Standard Penetration Resistance) diagonally (as shown). Standard penetration resistance
is covered in Section 5.2.3.

Oetermine sample recovery/sample length as shown. Measure the total length of sample
recovered from the split-spoon sampler, including material in the drive shoe. Do notinciude
cuttings or wash material that may be in the upper portion of the sample tube.

indicate any change in lithology by drawing a line at the appropriate depth. For example,
if clayey silt was encountered from 0 to 5.5 feet and shale from 5.5 to 6.0 feet, a line shall
be drawn at this increment. This information is helpful in the construction of cross-sections.
As an alternative, symbols may be used 1o identify each change in lithoiogy.

The density of granular soils is obtained by adding the number of blows for the last two
increments. Refer to Density of Granular Soils Chart on back of log sheel For consistency
ot cohesive soils refer also ta the back of log sheet - Consistency of Cohesive Soils. Enter
this information under the appropriate column. Refer to Section 5.2.3.

Enter color of the material in the appropriate column.

Describe material using the USCS. Limit this column for sample descriotion only. The
predominate material is described last. If the primary soil is silt but has fines (clay) - use
clayey silt. Limit soil descriptors to the foﬂ_owing:

. Trace: 0 - 10 percent
- Some: 11 -30 percent
. And/Or: 31 - 50 percent

Also indicate under Material Classification if the material is fill or natural soils. Indicate
roots, organic material. etc.

Enter USCS symbol - use chart on back of boring iog as a guide. !f the soils fall into one
of two basic groups, a borderiine symbol may be used with the two symbols separated by
a slash. For example ML/CL or SM/SP.

The following information shall be entered under the "Remnarks" column and shall inciude,

. but is not limited by, the following:

- Moisture - estimate moisture content using the following terms - dry, moist,
. wet and saturated. These terms are determined by the individual. Whatever
method is used to determine moisture, be consistent throughout the log.

|
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5.5.2

Angularity - describe angularity of coarse grained panicies using the terms
angular, subangular, subrounded. or rounded. Refer to ASTM D 2488 or arth
Manual for criteria for these terms.

| 4
Particle shape - flat, elongated, or flat and elongated.
Maximum particte size or dimension.

Water level observations.

Reaction with HCI - none, weak. or strong.

Additional comments;

indicate presence of mica. caving of hole, when water was encountered,
difficulty in drilling, loss or gain. of water.

Indicate odor and Photoionization Detector (PID) or Flame lonization Detector
(FID) reading i applicable.

indicate any change in Ithology by drawing a line through the Itthology
change column and indicate the depth. This will help when cross-sections are

subsequently constructed.

At the bottom of the page indicate type of rig, drilling method, hammer size
and drop, and any other useful information (i.e.. borehole size. casing set,
changes in drilling method).

Vertical fines shall be drawn (as shown in Figure 3) in columns 6 to 8 from the
bottom of each sample to the top of the next sampie to indicate consistancy
of material from sample to sample, if the material is consistent. Horizontal
lines shall be drawn if there is a change in lithology, then vertical iines drawn
to that point. -

Indicate screened interval of well, as needed. in the Iithoiogy column. Show
top and bottorn of screen. Other details of well construction are provided on

the well construction forms.
TN

Rock Classification

indicate depth at which coring began by drawing a line at the appropriate depth. Indicate
core run depths by drawing coring run lines (as shown) under the first and fourth columns
on the log sheet. Indicate RQD, core run number, RQD percent. and core recovery under

. the appropriate columns.

Indicate lithology change by drawing a line at the appropriate depth as explained in
~ Section 5.5.1.

Rock hardness is entered under designated column using terms as described on the oack
of the log or as explained earlier in this section. .

J—
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e  Enter color as determined while the core sample is wet; if the sampie is cored by air, the
core shall be scraped clean prior to describing color.

° Enter rock tyfe based on sedimentary, igneous or metamorphic. For sedimentary rocks
use terms as described in Section 5.3. Again, be consistent in classification. Use modifiers
and addttional terms as needed. For igneous and metamarphic rock types use terms as
described in Sections 5.3.8.

° Enter brokenness of rock or degree of fracturing under the appropriate column using
symbals VBR, BR, BL. or M as explained in Section 5.3.5 and as noted on the back of the
Boring Log.

] The following information shall be entered under the remarks column. Items shall include
out are not fimited to the following:

- indicate depths of joints, fractures and breaks and also approximate to
horizontal angie (such as high, low), i.e., 70° angle from horizontal, high angle.

- indicate calcareous zones, description of any cavities or vugs.
. indicate any loss or gain of drill water.

- Indicate drop of drill toals or change in color of drill water.

Remarks at the bottom of Boring Log shall inciude:
- Type and size of core obtained.
- Depth casing was set.
- Type of rig used.
. As a final check the boring log shall include the following:

- Vertical lines shall be drawn as explained for soil classification to indicate
consistency of bedrock material.

- If applicable. indicate screened interval in the lithology column. Show top and
bottom of screen. Other details of well construction are provided on the well
construction farms.

5.5.3 Classification of Soil and Rock from Drill Cuttings

The previous sections describe procedures for classifying soil and rock sampies when cores are
obtained. However, some drilling methods (air/mud rotary) may require classification and borehole
logging based on identifying drill cuttings removed from the borehole. Such cuttings provide only
general information on subsurface lithology. Some procedures that shall be followed when logging

cuttings are:
. Obtain cutting sampies at approximately 5-foot intervals, sieve the cuttings (if mud rotary
drilling) to obtain a cleaner sampie, piace the sampie into a small sampie bottle or "zip lock*
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bag for future reference, and label the jar or bag (i.e. hole number, depth, date, etc.).
Cuttings snall be closely examined to determine generai lithology.

° Note any change in color of drilling fluid or cuttings, to estimate changes in lithalogy.

. Note drop or chattering of drilling tools or a change in the rate of drilling, to determine
fracture locations or lithologic changes.

) Observe loss or gain of drilling fluids or air (if air rotary methods are used), to identify
potential fracture zones.

. Record this and any other useful information onto the boring log as provided in Figure 1.
This logging provides a general description of subsurface lithology and adeguate information can be
obtained through careful observation of the drilling process. It is recommended that split-barrel and rock
core sampling methods be used at selected boring locations during the field investigation to provide
detziled information to supplement the iess detailed data generated through borings drilled using air/mud
rotary methods.
5.8 Review
Upon completion of the borings logs. copies shall be made and reviewed. Items 10 be reviewed include:
. Checking for consistency of all logs.
. Checking for conformance to the guideline.
] Checking to see that all information is entered in their respective columns and spaces.
8.0 REFERENCES
Unified Soil Classification System (USCS).
ASTM D248s8, 1985.
Zarth Manual, U.S. Department of the Interior, 1974.

7.0 RECORDS

Originals of the boring togs shall be retained in the project files.
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10 PURPOSE

The purpose of this Standard Operating Proceaure (SOP) is to identify and designate the field data
record forms. logs and reports generally initiated and maintained for documenting Brown & Root

Znvironmental field activities.
2.0 SCOPE

Documents presented within this procedure (or equivalents) shall be used for all Brown & Root
Environmental field activities. as applicable. Other or additional documents may be required by specific
client contracts.

3.0 GLOSSARY
None
4.0 RESPONSIBILITIES

Proiect Manager - The Project Manager is responsible for obtaining hardbound, controlied-distribution
logbooks (from the appropriate source), as needed. In addition, the Project Manager is responsibie fot
placing all forms used in site activities (i.e.. records. field repons. and upon the completion of field work,
the site logbook) in the project's central file.

Field Operations Leader (FOL) - The Field Operations Leader is responsible for ensuring that the site
iogoook. notebooks, and all appropriate forms and field reports illustrated in this guideiine (and any
additional forms required by the contract) are correctly used. accurately filled out, and completed in the
required time-frame. .

5.0 PROCEDURES
5.1 Site Logbook
5.1.1 General

The site logbook is a hard-bound, paginated controlied-distribution record book in which all major onsite
activities are documented. At a minimun. the following activities/events shall be recorded (daily) in the
site logbook:

All field personnel present

Arrival /departure of site visitors

Arrival/departure of equipment

Start or completion of borehoie/trench/monitoring well instaliation or sampling activities
Daily onsite activities performed each day

Sample pickup information

Health and Safety issues (level of protection observed. etc.)

Weather conditions

A site logbook shall be maintained for each project. The site logbook shall be inntiated at the start of the
first onsite activity (e.g.. site visit or initial reconnaissance survey). Entries are to be made for every day,
that onsite activities take place which invoive Brown & Root Environmental or subcontractor personnel.
Upon compietion of the fieldwork, the site logbook must become part of the project's central file.

———
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"The following information must be recorded on the cover of each site logbook:

Project name

Brown & Root Environmental project number
Sequential book number

Start date

Znd date

Information recorded daily in the site logbook need not be duplicated in other field notebooks (see
Section 5.2), but must summarize the contents of these other notebooks and refer to spectic page
locations in these notebooks for detailed information (where applicable). An exampie of a typical site
togbook entry is shown in Atachment A,

If measurements are made at any location. the measurements and equipment used must efther be
recorded in the site logbook or reierence must be made 10 the site notebook in which the measurements
are recorded (see Arachmeant A).

All logbaook. noteboak. and log sheet entries shall be made in indelible ink (black pen is preferred). No
erasures are permnted. If an incorrect entry is made, the data shall te crossed out with a single strike
mark, and initialed and dated. At the completion of entries by any individual. the logbook pages used
must be signed and dated. The sre logbook must also be signed by the Field Operations Leader at the
end of each day.

5.1.2 Photographs

When movies, slides, or photographs are taken of a site or any manitoring location, they must be
numbered sequentially to correspond to logbook entries. The name of the photographer, date, time, site
location. site description, and weather conditions must be entered in the logbook as the photographs
are taken. A series entry may be used for rapid-sequence photographs. The photographer is not
required to record the apenture settings and shutter speeds for photographs taken within the normal
automatic exposure range. However, special lenses, fiims, filters, and other image-enhancement
techniques must be noted in the logbook. If possible. such techniques shall be avoided. since they can
adversely affect the admissibility of pnotographs as evidence. Chain-of-custody procedures depend upon
the subject maner. type of fiim, and the processing it requires. Film used for aerial photograohy,
confidential information, or criminal investigation require chain-of-custody procedures. Adequate logbook

-notation and receipts must be compiied to account for routine film processing. Once processed. the

slides of photographic prints shall be consecutively numbered and labeled according to the logbook
descriptions. The site photograpns and associated neganves must be docketed into the project's central
file.

5.2 - Site Notehooks

Key field team personnel may maintain a separate dedicated notebook to documnent the pertinent field
actvities conducted directly under their supervision. For example, on large projects with muitiple
investigative sites and varying operating conditions, the Health and Safety Officer may elect to maintain
a2 separate site notebook. Where several drill rigs are in operation simuftaneously, each site geologist
assigned to oversee a rig. must maintain a site notebook.
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5:3 Sampie Forms

A summary of the forms illustrated in this procedure is shown as the listing of Arachments in the Table
of Contents for this SOP. Forms may be altered or revised for project-specific needs contingent upon
ciient approval. Care must be taken to ensure that all essential information can be documented.
Guidefines for completing these forms can be found in the related sampling SOP.

5.3.1 Sample Collection, Labeling, Shipment and Request for Analysis

3.3.1.1 Sampie Loag Sheet

Sample Log Sheets are used to record specified types of data while sampiing. Atachments B-1 to B«
are examples of Sample Log Shests. The data recordec on these sheets are useful in describing the
waste source and sample as well as ponting out any problems encountered during sampling. A log
sneet must be completed for each sample obtained. inciuding field quality control (QC) samples.

2.3.1.2 Sampie Label

A typical sample label is illustrated in Anachment B-5. Adhesive labels must be compieted and appiied
to every sample container. Sampie lapels can usually be obtained from the appropriate Frogram source
or are supplied from the iaboratory subcontractor.

33.1.3  Chain-of-Custodv Recorc Form

The Chain-of-Custody (COC) Record is a multi-part form that is initiated as samples are acquired and
accompanies a sample (or group of samples) as they are transferred from person to person. This form
must be used for any samples collected for chemical or geotechnical analysis whether the analyses are
performed on site or off site. One par of the completed form is retained by the field crew while the other
wo portions are sent to the laboratory. An exampie of a Chain-of-Custody Record form is provided as
Atachment B-6. A supply of these forms are purchased and stocked by the field depantment of the
various Brown & Roat Environmentai offices. Alternately, COC forms suppiied by the laboratory may be
used. Once the samples are received at the laboratory, the sample cooler and contents are checked
and any probiems are noted on the enclosed COC form (any discrepancies between the sampie labels
and COC form and any other problems that are noted are resoived through communication between the
iaporatory point-of-contact and the 8rown & Root Environmental Project Manager). The COC form is
signed and one of the remaining two parts are retained Dy the iaboratory while the Iast part becomes
Fan of the samples’ corresponding analytical data package. Internal faboratory chain-of-custody

" procedures are documented in the Laboratory Quality Assurance Plan (LQAP).

5.3.1.4 ' Chain-of-Custody Seal

Attachment B-7 is an example of a custody seal. The Custody seal is aiso an adhesive-backed label.
It is part of a chain-of-custody process and is used to prevent tampering with samples after they have
oeen collected in the fieid and seaied in coolers for transit to the laboratory. The COC seals are signed
and dated by the sampiers and affixed across the opening edges of each cooler containing
environmental sampies. COC seals may be available from the laboratory; these seals may also be
ourchased from a supplier.
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532 Geohydrological and Geotechnical Forms
8.3.2.1 Groundwater Level Measurement Sheet

A groundwater level measurement sheet. shown in Attachment C-1 must be filled out for each round of
water level measurements made at a site.

3.3.2.2 Data Sheet for Pumping Test

During the performance of a pumping test (or an in-situ hydrautic conductivity test). a large amount of
data must be recorded. often within a short time period. The pumping test data sheet (Attachment C-2)
facilitates this task by standardizing the data coliection format, and allowing the time interval for collection
to be faid out in-advance.

3.3.2.3 Packer Test Report Form

A packer test report form shown in Attachment C-_3 must be completed for each well upon which a
packer test is conducted following well instatiation.

5.3.2.4 Summarv Log of Boring

During the progress of each boring, a log of the materials encountered, operation and driving of casing,
and location of sampies must be kept. The Summary Log of Boring (Attachment C-4) is used for this
purpose and must be completed for each soil boring performed. In addition, if volatile organics are
monitored on cores, samples or cuttings from the borehole {using HNU or OVA detectors), these resuits
must be entered on the boring log (under the "Remarks” column) at the appropriate depth. The
"Remarks” column can also be used to subsequently enter the laboratory sample number and the
concentration of a few key analytical results. This feature allows direct comparison of contaminant
concentrations with soit characteristics.

5.3.2.5 Monitoring Well Construction Details Form

f'v'A Monitoring Well Construction Details Form must be completed for every monitoring well piezometer

or temporary well point instalied. This form contains specific information on length and type of well riser
pipe and screen, backfill, filter pack. annular seal and grout characteristics, and surface seal
characteristics. This information is important in evaluating the performance of the monitoring well,
particularly in areas where water levels show temporal variation, or where there are multiple (immiscible)
phases of contaminants. Depending on the type of monitoring well (in overburden or bedrock), different
forms are used (see Attachments C-5 through C-9). Similar forms are used for fiush-mount well
compietions. The Monitoring Well Construction Details Form is not a controlied document.

5.3.2.6 Test Pit Log

When a test pit or wrench is constructed for investigative or sampling purposes. a Test Pit Log
(Attachment C-10) must be filled out by the responsible field geciogist or sampling technician.

5.3.3 Equipment Calibration and Maintenance Form
The calibration or standardization of monitoring, measuring of test equipment is necessary to assure the* °

proper operation and response of the equipment, to document the accuracy, precision or sensitivity of
the measurement, and determine ‘if correction should be applied to the readings. Some items of
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‘equipment require frequent calibration, others infrequent. Some are calibrated by the manutacturer,

others by the user.

Each instrument requiring calibration has its own Equipment Calibration Log (Attachment D) which
documents that the manutacturer's instructions were followed for calibration of the equipment, including
trequency and type of standard or calibration device. An Equipment Calibration Log must be maintained
tor eacn electronic measuring device used in the field: entries must be made for each day the equipment
is used.

5.4 Field Reports

The primary means of recording onsite activities is the site logbook. Other field notebooks may also be
maintained. These logbooks ana notebooks {and supporting torms) contain detailed information required
tor data interpretation or docurnentation, but are not easily useful for tracking and reporting of progress.
Furthermore. the field logbook/notebooks remain onsite for extended pericds of nme and are thus not
accessibie for timely review by project management. -

54.1 . Weekly Status Reports

To facilrate timely review by project management. Xeroxed copies of logbook/notebook entries may be
made for internal use. To provide timely oversight of onsite contractors, Daily Activities Reports are
completed and submmed as described beiow.

it should be noted that in adckion to the sumemaries described herein, other summary reports may also
be contractually required.

5.4.2 Daily Activities Report
5.4.2.1 Descrintion

The Daily Activities Report (DAR) documents the activities and progress for each day's field work. This
report must be filled owt on a daily basis whenever there are drilling, test pitting, well construction, or
other raiated activities occurring which involve subcontractor personnel. These sheats summarize the
work performed and form the basis of payment to subcontractors (Atachment £ is an exampie of a Daily
Activities Report).

5.4.2.2 Responsibilities

It is the responsibility of the rig geologist to compiete the DAR and obtain the drilier's signature
acknowledging that the times and quantities of material entered are correct.

5.4.2.3 Submittal and Approval

At the end .of the shift, the rig geclogist must submit the Daily Activities Report to the Field Operations
Leader {(FOL) for review and fiing. The Daily Activities Report is not a formal report and thus requires
no further approval. The DAR reports are retained by the FOL for use in preparing the site iogbook and
in preparing weekly status reponis for submission to the Project Manager.
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CHAIN-OF-CUSTODY SEAL
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EXAMPLE OVERBURDEN MONITORING: WELL SHEET

EXAMPLE OVERBURDEN MONITORING WELL SHEET (FLUSHMOUNT)
EXAMPLE CONFINING LAYER MONITORING WELL SHEET

EXAMPLE BEDROCK MONITORING WELL SHEET - OPEN HOLE WELL
EXAMPLE BEDROCK MONITORING WELL SHEET - WELL INSTALLED IN BEDROCK
EXAMPLE BEDROCK MONITORING WELL SHEET -

WELL INSTALLED IN BEDROCK (FLUSHMOUNT)
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EXAMPLE DAILY ACTIVITIES RECORD

FIELD TRIP SUMMARY REPORT
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ATTACHMENT A
TYPICAL SITE LOGBOOK ENTRY
START TIME: DATE:
SITE LEADER: -
FERSONNEL: :
S8ROWN & ROOT ENV. DRILLER EPA

WEATHER:
ACTIVITIES:
1 .-
2.

Clear, 68°F, 2-5 mph wind from SE

Steam jenney and fire hoses were set up.

Orilling activities at well ____ resumes. Rig geologist was . See
Geologist's Notebook. No. 1, page 28-30. for details of drilling activity. Sampie No. 123-21-
S4 coliected; see sample logbook, page 42. Drilling activities completed at 11:50 and a
4-inch stainless steel well installed. See Geologist's Notebook, Na. 1, page 31, and well

construction details for well
Drilling rig No. 2 steam-cieaned at decontamination pit. Then set up at location of
well

Well drilled. Rig geologist was . See Geologist's Notebook,
No. 2, page for details of drilling activities. Sampte numbers 123-22-S1, 123-22-S2,

and 123-22-S3 collected; see sample logbook, pages 43, 44, and 45.

Well was developed. Seven 55-gallon drums were filled in the flushing stage. The
well was then pumped using the pitcher pump for 1 hour. At the end of the hour, water
purmnped from weli was "sand free.”

EPA remedial project manger arrives on site at 14:25 hours.

Large dump truck arrives at 14:45 and is steam-cleaned. Backhoe and dump truck set up
over test pit

Test pit dug with cuttinés placed in dump truck. Rig geologist was
See Geologist's Notebook, No. 1, page 32, for details of test pit

activities. Test pit subsequently filled. No samples taken for chemical analysis. Due to
shallow groundwater table. filling in of test pit ___ resulted in a very soft and wet area. A
mound was developed and the area roped off.

Express carrier picked up samples (see Sample Logbook. pages 42 through 45) at
17:50 hours. Site activities terminated at 18:22 hours. All personnel off site, gate locked.

Field Operations Leader
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ATTACHMENT B-1
EXAMPLE GROUNDWATER SAMPLE LOG SHEET
T GROUNDWATER

%

0= SAMPLE LOG SHEET Page  of

Project Site Name: Samoie ID No.:

Sampie Location:

Project No.:
C Domesnc Well Data Sempied Bv:
O Momtonng Well Data
C Oiner Wall Type: C.0.C. No.:

T QA Sampie Type:

(%3
Date
Timae:

Maetnoe:

Cate:
Metnoa:
Monitor Reeading {pom):

Well Caning Ois. & Matensl
Tyos:

Tatal Well Depth (TDI:
Stauc Water Level (WAL:
TO-WL (R} &

One Casing Volume: (galll)
Stert Purge (hra.l;

gnd Purge (hre.l:

Total Purge Time (ming:
Totsl Amount Purged (gaA):

Céklmatmd { A3

Qbservagone/Notes:

Signatureqe):

MS/MSD Duplicate (D Na: .,

TBD: To Be Detsrrmuned
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ATTACHMENT B-2
EXAMPLE SURFACE WATER SAMPLING LOG SHEET
SURFACE WATER
@ SAMPLING LOG SHEET Page  of

Broject Site Name:

Sampie 1D No.:

Project No.:

Sample Locadon:

= Sonng O Pond Sampied By:
< Stream O Laks

o Other’

O QA Sampie Type: C.0.C. No.:

e R AD oAt by TNy
reninaresNt eolisctad
s g

Observations/Notes:

MS/MSD ' Duplicata ID Nag

Signarture(s):

TBD: 7o Be Determined
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ATTACHMENT B-3
EXAMPLE SOIL/SEDIMENT SINGLE SAMPLE LOG SHEET
—_— SOIL/SEDIMENT
o S SINGLE SAMPLE LOG SHEET
Project Sita Nama: Sampie ID No.:
Project No.: Sampie Locarion:
C Surtace Soil Sampled By:
T Subsurfacs Soil
T Sediment . C.0.C. No.:
O Other
QO QA Sampis Type: -
Sample Memod: e _
Color/Descripnon

Depth Sampled:

Sampie Data and Time:

Type of Samoie
3 Grab
O Composite
0 Grab-Composite
O High Concernation
O Low Concsnrzton

=

LAY ~Ce
Do AN IS 3

Coior Description: (Sand. Clay, Dry, Moiet, Wat ete.)

Observauons/Notes:

ey Signaturedsl:

-
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Srown & Aoot Envircnmental

==

Project Site Name:

ATTACHMENT B-4

CONTAINER SAMPLE LOG SHEET rORM

Page - of
O Container Data Case #:

By:

Project Site No.

Brown & Root Snv. Source No.

Source Locauon:

Container Source

«.Container Description:

Calor:

— Drum
C Bung Top ,
T Lever Lock Condftion:
T Bolted Ring '
T Other Markings:
Vol. of Contents:
= Bag/Sack
— Tank Other:
i Other
Disposmion of Sampie Sampie Description
— Container Sampied Layer 1 Layer 2 Layer 3
T Comntainer opened but not Phase JSol. Ola. OSaol. Tlig. OSol. TUg.
sampled. Reason: Color
Viscosity DL OM TH gL OM OH gL oM SH
% of Total
= Container not opened. Volume
Reason: Other.
Monnor Reading: Type of Sampie
g Grab
Sampie Method: 0 Low Concentration J Composite
0O High Concentration O Grab-composite

'Sample Date & Time:

Sampied by:

Signature(s):

Sample identification Organic Inorganic

Date Shipped |

Analysis:

Time Shipped | [

= |

Volume
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ATTACHMENT B-5
SAMPLE LABEL
@ Brown & Root Environmental PROJECT:
STATION LOCATION:
DATE: / / TIME: hrs.
MEDIA: WATER T soiL SEDIMENT O 0
CONCENTRATION: Low Q0 MEDIUM O HIGH O
TYPE: GRAB O COMPOSITE O
ANALYSIS i PRESERVATION
VOA G BNAs O 4
PCBs O PESTICIDES 0 | e S 4 < 5 =
METALS: TOTAL C DISSOLVED T { \uod 1o pH > 12 g
CYANIDE O P g
O
Sampled by:
Rernarks:
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CHAIN-OF-CUSTODY RECORD FORM
(Original is 8.5 x 117)

PROJECT NO.

PRONCT NAME

SAMPLEIRS: (Signature)

$TANO. OATL

STATION LOUXTION

)
H

Rebnquished by: {Signatuie) Datw/Time Recelved by: (Signatwe) Relinquithed by: (Signatwe) Oate/Time Recolved by: (Signature)

Rebnquithed by: {Signatue) Dale/Time Recelved by: (Signatwe} Relinquished by: {Signatuee) DateTime Recelved by: (Signaturel
— - ; d fos Laboratosry by DatesTim Ramarky:

Relinquithed by: (Signatwe) Date/lime (‘:'::::u:"" yby * cL e mac

96/10/£0

aieg sAnsay

e oSl

cozi

uoIsIAdY '

AT NN~
PO

. rem
-
-

£'8-vS

afiv
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ATTACHMENT B.7

CHAIN-OF-CUSTQDY SEAL

asmiaubis CUSTODY SEAL
e18q Date

vaS AQOLSNO Signatare
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ATTACHMENT C-1
EXAMPLE GROUNDWATER LEVEL MEASUREMENT SHEET

. ”ﬁb m—n GROUNDWATER LEVEL

SLEA MEASUREMENT SHEET Page ___ of
PROJECT NAME: LOCATION:
PROJECT NUMBER: MEASURING DEVICE:
SERSONNEL: ADJUSTMENT FACTOR:
DATE: REMARKS:

WEATHER CONDITIONS:

I
|
l
I
l
l
l
l
I
l
I
I l l
l
l
|
l
l
l
l
|
l
l
|

*Measuremenis 1o nearest 0.01 toet. Signatureis):
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ATTACHMENT C-2
EXAMPLE PUMPING TEST DATA SHEET

m} PUMPING TEST DATA SHEET

4 .

— - Page ___ of
PUMPING WELL NUMBZR:
MEASURED WELL NUMBER:
STEP DRAW DOWN TEST { )
MONITORING POINT:

PROJECT NAME:
BRQJECT NUMBER:
PUMPING TS3T: { )
TEST NUMEBER:

METHCD OF MEASUREMENT: DEPTH CORRECTION (tt)
DATE(S): PUMP SETTING (Ft. below monitonng point):
DISTANCE FROM PUMPING WELL (ft) (r):

STATIC HoC LEVEL (f) (SO)
PUMPING TEST PERFORMED aY:

REMARKS:
ELAPSED DRAW
. FLOW METER
MILITARY :J:f ::',"f:_r WATER LEVEL| CORRECTION| DOWN OR READING PTEUMFING REMARKS
. RECOVERY RATE (GPM)
TIME oR STOP 1Ful (FL) it {Gals.)

(Min.)

SIGNATURE(s):
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ATTACHMENT C-3

PACKER TEST REPORT FORM

PROJECT: PROJECT NO.: TESTNO: PAGE Of
BOAINGNO.: ____ CASING DEPTI: CONTRACIOR: o STANCWATERULEVEL =~ =
TESTINTERVAL: 8y: CUECKED: PACKER PRESSURE
flow Tent Calculated Aesults 1431 COm GumaIaN "";‘""‘
N - {psll
[{ITLTT 8 Vhow, 40w, | tknenate - (R== —_—
TTETTN ] tiow K 1y . . etp e -
i foy Raseny & I - wo | % (I I o | svan-com 35‘?’:’:}. 1‘ t
— c—— E i
-—— eend
- - - Hge 'g.- |
Wee) -
- *= Packes
1=
Pee)
= Pader
— - '_»I I"— Ih:ll
i - p— "
soeqs o oty B D00
. -tgon b te e . L1
L et L) 20,208 § *  iyis used whea thie testlengilvis below the wales 1able. oo Josws b uses { o
; 4: t‘iln’l‘lz:n l‘) I‘hl‘“ ! n: I :ud whien the Last length is sbove the wates leble. ¥ :.: ::: ::: :::
bpsi s JAUIIead : ol terl vl levey
Aeinaths. ' v | b ] T ke
“ Yo | v | v [T
- } " i .N_ I..‘M _L_‘._
:I. .;;:- [ Lond [ 1] __':l_

UOISIASY

96/10/€0

3teQ 3and3y3

ZE jo 6l

g7~



Sl UAVERIN A THTUN ©AG.3 20 of 32
Revision Eftecuve Date
0 03/01/96
ATTACHMENT C-4

EXAMPLE BORING LOG

FROJECT NAME:

BORING LOG

S0ORING NUMBER:

FRCIECT NUMBER:

DATE:

Page of

DRILLING COMPANY:

GEOLOGIST:

WATEZE LEVEL DATA:

N [SWY .} a Comge |:
-, e '
» i
Tyee o ] l.: aco t N ;m.! .~
00 1 tw I —tn ] i,
———n |
-

DO KWC .

Remarks

REMARKS:

|
I
|
I
I
|

AANANNN

1A I

‘When rock €onng enter rock brokeness,

CONVERTED TO WELL : ___ Yes

No:

WELL [LO.#

Signature(s):
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ATTACHMENT C-5
EXAMPLE OVERBURDEN MONITORING WELL SHEET
SORING NQ.:
ey /5"’:“\ = —
FaaEara] R Y
— p— ~ OVERBURDEN
MONITORING WELL SHEET
- ORI
PROJECT LOCATION ; omttf:a
PROJECT NO. BORING METHOD
ZLEVATION DATE .
FIELD GEOLOGIST. T
]
— ELEVATION OF TOP OF SURFACE CASING : ———
-——-—'— ELEVATION OF TOP OF RISER PIPE; —_———
""" STICX - UP TOP OF SURFACE CASING. —————
GROUND ] STICK - UP RISER PIPE ,
SLEVATION T e £ NN TYOE OF SURFACE SZAL:
a4
? 1.0. OF SURFACE CASING:
E TYPE OF SURFACE CASING:
—— RISER PIPE 1.D.
TYPE OF RISER PIPE:
et 30REHOLE DIAMETER:
7 Z
— TYPE OF BACKFILL:
e SLEVATION/ DEPTH TOP OF SEAL: S AN
———— TYPE OF SEAL:
” e OEPTH TOP OF SAND PACK:
) i | EVATION/ DEPTH TOP OF SCREEN: 4
= TYPE OF SCREEN:
& -
.y SLOT SIZE x LENGTH:
E .D. OF SCREEN:
- ~—— TYPE OF SAND PACK:
— ia
g
[, I )
< ~— ELEVATION/ DEPTH 80TTOM OF SCREEN: —_—r
= — ELEVATION/ DEPTH BOTTOM OF sanO pack: —___ 7/
TYPE OF BACKFILL BELOW OBSERVATION
WELL: :
A e ELEVATION 7 DEPTH OF HOLE: /

019611/P
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ATTACHMENT C-5A

EXAMPLE OVERBURDEN MONITORING WELL SHEET (FLUSHMOUNT)

- ) 3ORING NO.:
e e—
£ 7 NNW
= '@); = MONITORING WELL SHEET
RN 7 . ) -
DRILLER
PROJECT LOCATION ORI NG
PROIZCT NO. SORING o0
SLEVATION DATE DEVELOPMENT
FIELD GEOLCGIST METHOD
e Cround
\ Elevetion =) EVATION TOP.QF RISER:
L YYPE OF SURFACE.SEAL:
o : L rvpr OF PROTECTIVE CASING:
-\ loek /y ? 1.0. OF PROTECTIVE CASING:
é é——oumzm OF HOLE:
g e TYPE OF RISER PIPE:
ﬂ g RISER PIPE 1.D.:
Z
¢ %————mi OF BACXKFILL/SEAL:
Z
ol s OEPTH/ELEVATION TOP OF SAND: ;
] [l
14 :]
P b E
I ['_. - DEPTH/ELEVATION TOP OF SCREEN: ,
:_ :’.,{-} TYPE OF SCREEN:
[ el Y SLOT SIZE x LENCTH:
St bt B :
5 b 2
S Ed i :
[} ={T=——T"TYPE OF SAND PACK:
(R Gy B
N bl £ OIAMETER OF HOLE IN B8EDROCK:
k=
H=F; —~DEPTH /ELEVATION BOTTOM OF SCREEN: ,
k. /_ DEPTH /ELEVATION BOTTOM OF SAND: /
!'.'j"-_':' : — DEPTH/ELEVATION BOTTOM OF HOLE: P
= BACKFILL MATERIAL SBELOW SAND: ‘j

re Y 3
LI LS PO NGE GRS,
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. ATTACHMENT C-g

EXAMPLE CONFINING LAYER MONITORING WELL SHEET

BORING NO.:

A —————————

CONFINING LAYER
MONITORING WELL SHEET

PROJECT

PROJECT NQ.

SLEVATION

FIELD GEQLOGIST

LOCATION g;:‘cm

BORING LING

DATE METHQD
DEVELOPMENT
METHOD

SLEVATION

A

SESR A ENS RN RN

ALLLLATLALATRLRLTRA LA SR R LY

R

AR

A\

ALY

ELEVATION OF TOP OF SURFACE CASING :
— ELEVATION OF TOP OF RISER PIPE:

§.— ELEVATION TOP OF PERM. CASING:

P TYPE OF SURFACSI SEAL:

S ————————
A ———————————
———————————

1.D. OF SURFACE CASING:

TYPE OF SURFACS CASING:

RISER PIPE L.D.

AR TSR ILRAL L LA LA MY

BV NN

2

%———— PERM. CASING 1.D.

% TYPE OF CASING & BACKFILL:
.

77

TYPE OF RISER PIPE:

~—— BOREHOLE DIAMETER:

ELEVATION/ CQEPTH TOP CONFINING LAYER:
ELEVATION 7/ OEPTH BOTTOM OF CASING:
ELEVATION / DEPTH BOT. CONFINING LAYER:

— BOREMOLE DIA. BELOW CASING:
—— TYPE OF BACKFILL:

e :{IVATION/DEPTH TOP OF SEAL:

TYPE OF SEAL:

— DEPTH TOP OF SAND PACK:

— ELEVATION/DEPTH TOP OF SCREEN:
TYPE OF SCREEN:

TYPE OF SAND PACK:

ELEVATION/ DEPTH BOTTOM OF SCREEN:

SLEVATION/ DEPTH BOTTOM OF SAND PACK:
TYPE OFf SACKFILL BELOW OBSERVATION
WELL:

l

— SLEVATION/ DEPTH OF HOLE:

019611/P
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ATTACHMENT C-7
EXAMPLE BEDROCK MONITORING WELL SHEET - OPEN HOLE WELL

BORING NO.:
ﬁ:}-'\:-’\\ BEDROCK
Ay :_‘Jj'; —) MONITORING WELL SHEET
OPEN HOLE WELL
SROIECT LOCATION g::tta::a
PROJECT NO. BORING METHOD
ELEVATION DATE OEVELOPMENT
FIELD GEQLOGIST. METHOD
| SLEVATION OF TOP OF CASING: e
' STICK UP OF CASING ABOVE GROUND
SURFACE: —
SROUND _
£.IVATION e el rvPE OF SURFACE SEAL:
. \/ ?- a
Z 1.D. OF CASING:
,9 g—— TYPE OF CASING:
' g TEMP. 7 PERM.;
4
/

A DJAMETER OF HOLE:

— TYPE OF CASING SEAL:

]
o]
x

"
I

J

~le— 0EPTH TO TOP OF ROCK:

OEPTH TO 80TTOM CASING:

DIAMETER OF HOLE IN BEDRQCK:

DESCRIBE IF CORE/ REAMED WITH BIT:;

DESCRIBE JOINTS IN BEDROCK AND DEPTH:

ELEVATION s DEPTH OF HOLE: /

i

019611/p
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ATTACHMENT C-8

EXAMPLE BEDROCK MONITORING WELL SHEET - WELL INSTALLED IN BEDRQOCK

30RING NQ.:

_ S BEDROCK
MONITORING WELL SHEET
= WELL INSTALLED IN BEDROCK
PROJECT LOCATION S
PROJECT NO. 3ORING METHOO
ELIVATION DATE DEVELOPMENT
=14k =4
SIELD GEOLOGIST METHOD
ELEVATION OF TOP OF SURFACE CASING: ——
fre—————— STICK UP OF CASING ABOVE GROUND
i ] ~ f SURFACE:
ZROUND [ NG -
SauuN ; - SLEVATION TOP OF RISER:
ILIVATION ﬂ i L\-—— TYcPE OF SURFACS SEA::
S .
: é Z
é '-— 1.D. OF SURFACE CASING:
7K OIAMETER OF HOLE:
0 “Z RUSER PIPE L.D.:
) % TYPc OF RISER PIPE:
: 7{/‘ TYPE OF BACKFILL:
| ; ?
| : %
.
TOR | /A 4 S EVATION / DEPTH TOP OF SZAL:
a /

" 11
U i
" o——— ELEVATION/DEPTH TOP OF SAND: /
£ — ELEVATION/DEPTH TOP OF SCREEN: _ /
15 TYPE OF SCREEN: '
Ll = S i SLOT SIZE x LENGTH:
I=I=l = i i 1.D. SCREEN:
- E & . TYPE OF SAND PACK:
Eip
1 — [}« OIAMETER OF HOLE IN BEDROCK:
F e CORE/REAM:
& = =
'5‘;:‘: - ELEVATION/DEPTH BOTTOM SCREEN: YA W I
Fi = ELSVATION / DEPTH BOTTOM OF HOLE: /

J ZLEVATION/DEPTH TOP OF BEDROCK:

-~ TYPE OF SEAL:

g19611/P
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ATTACHMENT C-8A
EXAMPLE BEDROCK MONITORING WELL SHEET
WELL INSTALLED IN BEDROCK (FLUSHMOUNT)

30RING NO.:
BEDROCK
S MONITORING WELL SHEET
= WELL INSTALLED IN BEDROCK"
PROJECT: LOCATION: ORILLER:
PROJECT NO.: BORING: ORILLING
ELEVATION . METHOL:
= ’ DATE: DEVELOPMENT
FIELD GEZOLOGIST: METHOO:
-\——chuﬂd .
§ Sleverien _ -~ SLEVATION TOP OF RISER:
e 7
tf‘ TYPE €F SURFACE SZau
Flush mount ' -
surface cesing ‘7'——'TYP5 OF PROTECTIVE CASINC:
with loex j 1.0. OF PROTECTIVE CASING.
- OIAMETER GF HOLE:
A TYPE OF RISER PIPE:
RISER PIPE LD.:
A —TYPS OF BACKFILL/SEAL:
[—T—DEPTH/SLEVATION TOP OF BEDROCK: ’
Tep of Roex !
—1
] DEPTH/ELEVATION TOP OF SAND: _—
".:1 '
vedtin /uevation £ 1
Stotic Water Lawvel L
(Approx.) ] = a
- o e DEPTH/ELEVATION TOP OF SCTREEN: —
o TYPE OF SCREEN:
pampead Tl e | SLOT SIZE x LENCTH:
=11 Bt i
= | mm————— TYPE OF SAND PACK:
TA=S[ OIAMETER OF HOLE IN BEDROCK:
AZE | DEPTH/ELEVATION BOTTOM OF SCREEN: /
2 PVC Trep s DEPTH/ELEVATION BOTTOM OF SAND: ’
Belov Screen T —0EPTH/ELEVATION BOTTOM OF MOLE: z ]
SrTEe LS BACKFILL MATERIAL BELOW SAND:

AONL LTI\ QL DI

Owes11/P
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ATTACHMENT C-8
EXAMPLE TEST PIT LOG

TEST PIT LOG

Brown & Root Environmental

PROJECT:

TEST PIT NOQ.:

PROIECT NC : DATE:
LOCATION:

FIELD GECLOTBT:

MATERIAL DESCRIPTION

IO, OF ¢
ORI | Crnmat {Soil Density / Consistency. Color)

nl IDewA )

REMARKS

Tert™: Crois Secnon and 7 07 Man Vs

REMARKS

- PHOTO LOG

TESTPIT

2acE .OF

019811/P




Brown & Root Environmental

IHSTRUMENT NAME / MODEL

EQUIPMENT CALIBRATION LOG

JOU HAME :
MANUFACTUNER : JOB HUMDER : ___
_CALIBRATION TNITIAL STANDARDS _ ._PROCEDURE ADJUSTMENTS _HnaL 1 SIONATURE ____COMMENTS
DATE SETTINOS USED MADE SETHING
- DA LR IRy o T
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ATTACHMENT E
EXAMPLE DAILY ACTIVITIES RECORD
DALY ACTIVITIES R=CORD Brown & Root Enviommental
JPROJECT LOCATION
'CLIENT- ARRIVAL TIME JOB NO.
IDATE OEPARTURE TIME
iCONTRACTOR DRILLER
BORING NC: HNUS RESRESENTATIVE
' s==vious! cUMULATIVE
ITEM ' QUANTITY] QUANTITY| TOTAL | QUANTITY
I =STIMATE| TODAY |QUANTITY| TODATE
COMMENTS:
APPROVED 3Y: -
HNUS FIStD SSERSSENTATIVE DAILLSR OR AEPRESENTATIVE ~

019611/P
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ATTACHMENT F
FIELD TRIP SUMMARY REPORT
PAGE 1 OF 2
SUNDAY
Date: Personnet:
Weather: Onsite;
Site Activities:
MONDAY
Cate: Personnel:
Weather: Onsite:
Site Activities:
TUESDAY
Date: Personnel:
Weather: Onsite: -
Site Activities:
WEDNESDAY
Date: Personnel;
Weather: Onsite:
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Site Activities:
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" ATTACHMENT F
PAGE 2 OF 2
FIELD TRIP SUMMARY REPORT
THURSDAY
Date: Personnel:
Weather: Onsite:
Site Activities:
FRIDAY -
Date: Personnael:
Weather: Onsite:
Site Activities:
SATURDAY
Date: . Personnel:
Weather: Onsite:

| |
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1.0  PURPOSE

The purpose of this procedure is to provide guidelines regarding the appropriate procedures to be
followed when decontaminating drilling equipment, monitoring well materials, chemical sampling
equipment and field analytical equipment.

2.0 SCOPE
This procedure addresses drilling equipment and monitoring well materials decontamination, as well as

chemical sampling and field analytical equipment decontamination. This procedure alsa provides general
reference information on the control of contaminated materials.

3.0 GLOSSARY
None.

4.0 RESPONSIBILITIES

Proiect Manager - Responsible tor ensuring that all field activities are conducted in accordance with
approved project plan(s) requirements.

Field Overations Leader (FOL) - Responsible for the onsite verfication that all field activities are
performed in compliance with approved Standards Operating Procedures or as otherwise dictated by
the approved project plan(s).

3.0 PROCEDURES

To ensure that analytical chemical results reflect actual contaminamt concentrations present at sampling
locations. the various drilling equipment and chemical sampling and analytical equipment used to acquire
the environment sample must be properly decontaminated. Decomamination minimizes the potential for
cross-contamination between sampling locations, and the transter of contamination offsite.

5.1 Orilling Equipment

Prior to the initiation of a drilling program. all drilling equipment involved in field sampling activities shalt
be decontaminated by steam cleaning at a predetermined area. The steam cleaning procedure shall be
performed using a high-pressure spray of heated potable water producing 2 pressurized stream of steam.
This stearn shall be sprayed directly onto ait surfaces of the various equipment which might contact

_environmental samples. The decontamination procedure shall be performed untit all equipment is free

of all visible potential contamination (dirt. grease. oil. noticeable odors, etc.) In addition, this
decontamination procedure shall be performed at the completion of each sampling and/or drilling
location, including soil borings. instaliation of monitoring wells, test pits. etc. Such equipment shall
include drilling rigs, backhoes, downhole tools, augers. well casings, and screens. Where the drilling rig
is set to perform muitipie borings at a single area of concemn, the steam-cleaning of the drilling rig itself
may be waived with proper approval. Downhoie equipment, however, must aiways be steam-cieaned
between borings. Where PVC well casings are to be installed. decontamination is not required if the
manufacturer provides these casings in factory-sealed, protective. plastic sleeves (so long as the
protective packaging is not compromised until immediately before use. )

The stearn cleaning area shall be designed to contain decontamination wastes and waste waters and can
be a lined excavated pit or a bermed concrate of asphalt pad. For the fatter, a floor drain must be

018611/P
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provided which is connected to a holding facility. A shaﬂow above-ground tank may be used or a
pumping system with discharge to a waste tank may be installed.

In centain cases such an elaborate decontamination pad is not possible. In such cases. a plastic lined
gravel bed pad with a collection system may serve as an adequate decontamination area. Alternately,
a lined sioped pad with a collection pump instalied at the lower end may be permissible. The location
of the steam cleaning area shall be onsite in order to minimize potential impacts at cenain sites.

Guidance to be used when decontaminating drilling equipment shall inciude:

U] As a general ruie, any par of the drilling rig which extends over the borehole, shall be
steam cleaned.

® All dnllmg rods, augers, and any other equipment which will be introduced to the hole shall
be steam cleaned.

. The drilling rig, all rods and augers. and any other potentially contaminated equipment shall
be decontaminated between each well location to prevent cross contamination of potential

hazardous subsiances.

Prior to leaving at the end of each work day and/or at the completion of the drilling program. drilling rigs
and transport vehicles used onsite for personnel or equipment transfer shall be steam cleaned. as
practicable. A drilling rig left at the drilling iocation does not need to be steam cleaned until it is finished

drilling at that location.

5.2 Sampiing Equipment
5.2.1 Bailers and Bailing Line

The potential for cross-contamination between sampling points through the use of a common bailer or
its antached line is high uniess strict procedures for decontamination are followed. For this reason, it is
preferable to dedicate an individual bailer and its fine to each sampie point, aithough this does not
eliminate the need for decontamination of dedicated bailers. For non-dedicated sampiing equipment.
the following conditions and/or decontamination procedures must be followed.

Before the initial sampling and after each successive sampling point. the bailer must be decontaminated.
The following steps are to be performed when sampling for organic contaminants. Note: contract-
specific requirements may permit alternative procegures.

] Potable water rinse

e - Alconox or Liquinox detergent wash

° Scrubbing of the line and bailer with a scrub brush (may be required if the sample point is
heavily contaminated with heavy or extremely viscous compounds)

e . Potable water rinse

Rinse with 10 percent nitric acid solution”

° Deionized water rinse

Oue to the leaching ability of nitric acid on stainiess steel. this step is to be omitted if a stainless :
steel sampling device is being used and metals analysis is required with detection limits iess than
approximately 50 ppb.

O19511/pP




DECONTAMINATION OF WASTE SA-7.1 aofg

SQUIPMENT AND WASTE HANDUNG  rmomen

Sfecuve Dare

0 03/01/96

Acetone or methanol rinse (in some EPA Regions. isopropanol is used instead)
Hexane rinse

Copious distilled/Deionized water rinse

Air dry

If sampling for volatile organic compounds (VOCs) only, the nitric acid. acetone, methanol, and hexane
rinses may be omitted. Only reagent grade or purer solvents are to be used for decontamination. When
isopropanol is used, the bailer must be thoroughly dry before using to acquire the next sample.

in general, specially purchased pre-cieaned disposable sampling equipment is not decontaminated {nor
is an equipment rinsate biank collected) so long as the supplier has provided cenification of cleaniiness.
It decontamination is periormed on several bailers at once (i.e., in batches), bailers not immediately used
may be compietely wrapped in aluminum foil (shiny-side toward equipment) and stored for future use.
When batch decontamination is performed, one equipment rinsate is generally collected from one of the
bailers belonging to the batch before it is used for sampling.

It is recommended that clean. dedicated braided nyjon or polypropylene line be empioyed with sach
bailer use. : '

5.2.2 Sampiing Pumps

Most sampling pumps are low volurne (iess than 2 gpm) pumps. These include peristaltic, diaphragm,
~ airdift, pitcher and bladder pumps, to name a few. If these pumps are used tor sampling from more than
one sampling point, they must be decontamninated prior to inftial use and after each use.

The procedures 10 be used for decontamination of sarmpling pumps compare to those used for a bailer
except that the 10 percent nitric acid solution is omitted. Zach of the fiquid factions is to be pumped
through the system. The amount of pumping is dependent upon the size of the pump and the length
of the intake and discharge hoses. Cerain types of pumps are unacceptable for sampling purposes.
For peristaltic pumps, the tubing is replaced rather than cieaned.

An additional probiem is introduced when the pump relies on absorption of water via an iniet or outlet
hose. For organic sampling, this hose should be Teflon. Other types of hoses feach organics (especially
phthaiate esters) inta the water being sampled or adsorb organics from the sampled water. For all other
sampling, the hose should be Viton, polyethylene, or polyvinyl chioride (listed in order of preference).
Whenever possible, dedicated hoses should be used. It is preferabie that these types of pumps not be
used for sampling, only for purging.

5.2.3 Fitering Equipment

On occasion, the sampling plan may require acquisition of filtered groundwater samples. Field-filtering
is addressed in SOP SA-6.1 and should be conducted as soon after sample acquisition as possible. To
this end. three basic filtration systems are mast commonly used: the in-line disposable Teflon filter, the
inert gas over-pressure filtration systemn, and the vacuum filtration system.

For the in-line filter, decontamination is not required since the filter cartridge is disposable. however, the
canridge must be disposed of in an approved receptacie and the intake and discharge lines must still
be decontaminated or replaced before each use.

™ If sampling for pesticides, PCBs, or fuels.

Q1g611/P
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For the over-pressure and the vacuum filtration systems, the portions of the apparatys which come in

contact with the sample must be decontaminated as outlined in the paragraphs describing the
decontamination of bailers. (Note: Varieties of both of these systems come equipped from the
manufacturer with Teflon-lined suriaces for those that would come inta contact with the sample. These
fitration systems are preferred when decontamination procedures must be employed.)

5.2.4 Other Sampling Equipment

Field tools such as trowels and mixing bowls are to be decontaminated in the same manner as described
above.

5.3 Field Anaivtical Squipment

5.3.1 Water Level Indicators

Water level indicators that come into contact with groundwater must be deccntammated using the
following steps:

Rinse with potable water

Rinse with deionized water

Acetone or methanol rinse (uniess otherwise directed by manufacturer)
Rinse with deionized water

Water level indicators that do not come in contact with the groundwater but may encounter incidental
contact during installation or retrieval need only undergo the first and last steps stated above.

8.3.2 Probes

Probes {(e.g.. pH or specific-ion electrodes. geophysical probes, or thermometers) which would come
in direct contact with the sarmple. will be decontaminated using the procedures specified above uniess
manufacturer's instructions indicate otherwise (e.g.. dissolved oxygen probes). Probes that contact a
volume of groundwater not used for laboratory analyses can be rinsed with deionized water. For prooes
which make no direct contact. (e.g.. OVA equipment) the probe is seif-cleaning when exposure to
uncontaminated air is alfowed and the housing can be wiped clean with paper-towels or cloth wetted with
alcohol.

5.4 Waste Handling

For the purposes of these procedures, contammated materials are defined as any byproducts of field
activities that are suspected or known to be contaminated with hazardous substances. These byproducts
include such materials as decontamination solutions, disposable equipment, drilling muds, well-
development fluids. and spill-contaminated materials and Personal Protection Equipment (PPE).

The procedures for obtaining permits for investigations of sites containing hazardous substances are not
clearly defined at present. In the absence of a clear directive to the contrary by the EPA and the states.
it must be assumed that hazardous wastes generated during field activities will require comptiance with
Federal agency requirements for generation, storage. transponation, or disposal. In addition, there may.
be state regulations that govern the dispasal action. This procedure exc!us:ve!y describes the technical
methods used to control contaminated materials. -
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. The plan documents tor site activities must include & description of cntrol procedures for contaminated

materials. This planning strategy must assess the type of contamination, estimate the amounts that
would be produced, describe containment equipment and procedures. and delineate storage or dispaosal
methods. As a general policy, it is wise to select investigation methods that minimize the generation of
contaminated spoils. Handling and disposing of potentially hazardous materials can be dangerous and
expensive. Until sample analysis is comnplete, it is assumed that ali produced materials are suspected
oi contamination from hazardous chemicals and require containment.

8.5 Sources of Contaminated Materials and Containment Methods

5.5.1 Decontamination Solutions

All waste decontamination solutions and rinses must be assumed to contain the hazardous chemicals

associated with the site uniess thera are analytical or other data to the contrary. The waste solution
volumes could vary from a few gallons to several hundred gallons in cases wnere large equipment
required cleaning. 4

Containerized waste rinse solutions are pest stored in'53-gallon drums (or equivalent containers) that can
be sealed until ultimate disposal at an approved facility. Larger equipment such as backhoes and
tractors must be decontaminated in an area provided with an impermeable liner and a fiquid coliection
system. A decontamination area for large equipment could consist of a begmed concrate pad with a
floor drain leading to a buried holding tank.

5.5.2 Disposable Equipment

Disposable equipment that coutd become contaminated during use typically inciudes PPE, rubber gloves,
boots, broken sample containers, and cleaning-wipes. These ftems are small and can easily be
contained in 53-gallon drums with lids. These containers should be ciosed at the end of ach work day
and upon project compietion to provide secure containment until disposed.

5.5.3 Drilling Muds and Well-Development Fluids

Drilling muds and well-development fiuids are materials that may be used in groundwater monitoring well
installations. Their proper use could result in the surface accumutation of contaminated liquids and muds
that require containment. The volumes of drilling muds and well-development fluids used depend an well
diameter and depth, groundwater characteristics, and geologic formations. There are no simple
mathematical formulas available for accurately predicting these volumes. It is best to rely on the
experience of reputable well driliers famitiar with local conditions and the well installation techniques
seiected. These individuals shouid be able to estimate the sizes (or number} of containment structures
required. Since guesswork is invoived, it is recommended that an slight excess of the estimated amount
of containers required will be availabie.

Drilling muds are mixed and stored in what is commonly referred to as a mud pit. This mud pit consists
of a suction section from which drilling mud is withdrawn and pumped through hoses, down the drill pipe
to the bit, and back up the hole to the settling section of the mud pit. in the settling section, the mud's
velocity is reduced by a screen and several flow-restriction devices. thereby allowing the well cuttings
to settle out of the mud/fiuid.

. The mud pit may be either portable above-ground tanks commonly made of stee! (which is preferred]”

or stationary in-ground pits as depicted in Attachment A. The above-ground tanks have a major
advantage over the in-ground pits because the above-ground tanks isolate the natural soils from the
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contaminated fluids within the drilling system. These tanks are also pontable and can usually be cleaned
easily.

As the well is drilled. the cuttings that accumulate in the settling section must be removed. This is best
done by shoveling them into drums or other similar containers. When the drilling is compiete. the
contents of the above-ground tank are likewise shoveled or pumped into drums, and the tank is cieaned
and made available for its next use.

If in-ground pits are used, they should not extend into the natural water table. They shouid aizo be lined
with a bentonite-cement mixture followed by a layer of flexible impermeable material such as piastic
sheeting. Of course. to maintain its impermeable seal. the lining material used would have to be
nonreactive with the wastes. An advantage of the in-ground pits is that well cuttings do not necessarily
have to be removed periodically during drilling because the pit can be made deep enough to contain
them. Depending on site conditions, the in-ground pit may have to be totally excavated and refiled with
uncontaminated natural soils when the drilling operation is complete.

When the above-ground tank or the in-ground pit is used. a reserve tank or pit should be located at the
site as a backup system for leaks. spills. and overfiows. In either case. surface drainage shoutd be such
that any excess fiuid could be controlied within the immediate area of the drill site.

The comtainment procedure for well-development fluids is similar to that for drilling muds. The volume
and weight of contaminated fiuid will be determined by the method used for development. When a new
well is pumped or bailed to produce ciear water, substantially less volume and weight of fiuid resutt than
when backwashing or high-velocity jetting is used.

5.5.4 Spiil-Contaminated Materials

A spill is always possible when containers of liquids are opened or moved. Contaminated sorbents and
soils resuiting from spills must be comained. Small quantities of spill-comaminated materials are usually
best contained in drums, while larger quantities can be placed in lined pits or in other impermeable
structures. In some cases, onsite containment may not be feasible and immediate transport to an
approved disposal site will be required.

3.8 Disposal of Contaminated Materials

Actual disposal techniques for contaminated materials are the same as those for any hazardous
substance, that is, incineration, landfilling, treatment. and so on. The problem centers around the
assignment of responsibility for disposal. The responsibility must be determined and agreed upon by
all invoived parties before the field work starts. f the site owner or manager was invoived in activities
that precipitated the investigation, it seems reasonabie to encourage his acceptance of the disposal
obligation. In instances where a responsible party cannot be identified, this responsibility may falil on the
public agency or private organization investigating the site.

Another consideration in selecting disposal methods for contaminated materials is whether the disposal
can be incorporated into subsequent site cleanup activities. For example, if construction of a suitable
onsite disposal structure is expected, contaminated materials generated during the investigation should
be stored at the site for disposal with other site materials. In this case, the initial containment structures
should be evaluated for use as iong-term storage structures. Also, other site conditions such as drainage
controf, security, and soil type must be considered so that proper storage is provided. If onsite stozage
is expected, then the containment structures should be specifically designed for that purpase.
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6.0 REFERENCES

Brown & Root Environmental: Standard Operating Procedure No. 4.33. Control of Contarninated
Material.
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TWO TYPES OF MUD PITS USED IN WELL DRILLING

~N I ITI'

Pt N e
-1 Setiliag Pit Buctiom
143 3
fuction )
143}
Setiling P}
lueGrewal IU8 A s

C1gs11/0



STANDARD FIELD FORMS



AS A MINIMUM, TEE FOLLOWING ITEMS MUST
BE INCLUDED IN THE FIELD LOGBOOK

o All entries must be made in blue or black indelible ink
o Errors must be lined out ONCE and INTTIALED.

o Each page must be sequentizily numbered, dated, signed and the project
number must be written 1t the top of each page. No blank pages.

o List the time of arrival at work site, and the names of all BRE persoanel
o State the level of personai protection required (level D, level D mod. , level C, etc.)
o Designacion of the Field Team Leader and 2 Site Safery OfTicer.

o State that 2 Site Safery Meeting/Briefing was conducted and who was present.

.

o List weather conditions and update as necessary.
T

o List specific reason(s) for site visit (ssmpling, drilling, etc.).

o List Subcontractor(s) present st the site and time of arrivals to the site, list
2il heavy equipment (such as drilling rig, back hoe, jackhammer, cte...).

o List name(s) and time(s) of arrival/departure of snyone visiting the site (such
23 BRE or subcontractor personnel. Client, regulators, inspectors.....)

o Describe the method of decontamination for drilling tools, bailers, zad other
equipment Site the reference(s) that you use for decontamination (L=, In
sccordance with Section S of BRE's FDEP -approved CampQAP, etc.)

o Indicate that the field instrumeats have been calibrated and indicate where the
calibration information cxn be found if it is not listed in this legbook. Identify
field instruments used by model number and LD. number or seria} number.

0 A physical description of all samples must be recorded. Give iocation of sampies,
bareholes, eta.. A diagram or map wouid be most sppropriate

o Describe the conditioa of the site prior to departure (such as wells locked, pump
operational, diffused zerztor down, barricades pruperty located, borepoles properly
abandoned, etc....)

o Handling of drill cuttings, development/purge water, and other site derived
wastes ( e.g., drumming, spreading on piastic, etc)

o Reference 1ll field forms that sre used.

UNDER NO CIRCUMSTANCES SHOULD THE FIELD LOGBOOK .
BE IN ANYONE'S POSSESSION OTHER THAN BRE PERSONNEL.

Armnold C. Lamb M//

District Manager of Quality Assuran
February 2, 1995



DAILY ACTIVITIES RECORD‘*l

L

. PROJECT NAME: PROJECT NUMBER:
CLIENT: LOCATION:
DATE: ARRIVAL TIME:
B&RE PERSONNEL: DEPARTURE TIME:
CONTRACTOR: DRILLER:
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] |
COMMENTS:
PPROVED 3Y:
B&RE REPRESENTATIVE DRILLER -

DATE:




DOCUMENTATION OF FIELD CALIBARATION

SITE NAME: PROJECT NO.:
Instrument B&R Paison 1 Soltl Insl anl Noadings Calibsation
Dal v . nstiment Sollings nslrmen 9 Rermarks
Callab:a::m Name end Envlronmental Peifouning Slandard Commenl/s

Instrumant 1.D. {Lot Numbor)

Model Calibration Pre-Callbration | Post-Calibration | Pre-Calibyation | Post-Calibration
Humnber :
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Brown & Root Environmental

MULTIPLE SAMPLE LOG SHEET

') sunbace son. 1 LAGOOH/1*ONID
{71 SUBSURIACE SOIL 1) OInER
) SEoIMEN

SAMPLER(S) SICNATURE

PACE ___ OF |

AREA DESIGNATION

PROJECT NAME:

PROJCCT HUMDER:
ANALYSES
33
5—% [%3 Ho.
Somple No. o & £x .9 or soiL

a8 x LS 2 [ N3 COMI. DESCRIP (1O

L[ 3 ¥ g3 /83 1014t
) e I3 q r o | LY

B
EIARKS: LAG: COC NO:




@E@ Brown & Root SITE. MANAGER: SHIPPED 10: PAGE __OF _
Environmental PROJECT NAME:
155 FAIRWAY DRIVE, SUITE 200
DUERIIELD BEACH, FLORIDA 33441 BRE PROJECT NO-: CODE: - .
(305) 570-5885 (305) 570-5074 (FAX) P.0. NO.: (LADORATORY HAIE. CITY) B
CHAIN OF CUSTODY RECORD LABORATORY ANALYSIS

SAMPLED BY (PRIMT):

{JSTANDARD TAT

O rus

SAMPLE
2 ©

SAMPLER SIGNATURE: IY]’_E_._ = 325 O24 r. 048 1R. [J72 1R [(J 7 DA

LAD a|lw| g §,7/ RESULIS DUE DAIE:

HO. 0AlIL 1HME SAMPLE [DCHTIFICATION 8 {g §’§
L 1l COMMENTS:

TOTAL NUMBER OF CONTAINERS
PIY BOITRES RELINQUISHED BY (SIGHAIURE) SEAL 1HIACT? DAIE: EMPIY BOTILES RECEIVED OY (SIGHAIUNE) SEAL WIIACT? DAIL:
) YES H/A | e @ Y€s MO N/A w7
LINOUISHED DY (SIGHAIURE) SEAL INIACI? DAIE: RECEIVED DY (SIGNAIURF) STAL NiTACT? o —
J YES NO N/A |mac @ YES NO M/A i "
LILQUISHED BY (SICHAIURE) SEAL IHIACI? DAIE: RECEIVED BY (SIGHAIURE) SEAL MMIACIT? DANE -
J YES N/A TIME: @ YES MO N/A TIME:
PECIAL INSTRUCTIONS: LABORATORY REMARKS:
MPLE COMTAINERS PRECLEANED BY: '
{JBRE () LABORATORY [OMANUFACIURER METHOD OF SHIPMENT: OILL OF LADING NO.: -

iig-fuLLy EXECUIED coPy SAMPLING 1EAM: RECEIVED FOR LAQORAIORY r
LLOW-RECEIVIIC LADORAIONY COPY | [{v_(swnuunc): . No. 02 J 7
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1 Samoier(s):

e |

| Ciient Site 1O: |Faemev Agaress:
jweatner: |Samonng Metnoa: Tetlon Batier ¥ N Otner |sop Ciesning Y N
Commenrs:

- GROWNOWATER SYSTEM PEREORMANCE AND: QUALITY, CONTROLISAMPLES::

TEST'PARAMETERS
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UNITS: TEMPERATURE = DEGRESS CILSIUS/on =

STANDARAD UNITS/SPECIFIC CONDUCTANCE = UMMOS/CM

WELL CASING VOLUMES (GALLSNS/FT OF SATURATED CASING, OR 5x PURGE) 1.25° = 0.32/27 = 0.32/4" = 3.27/8" = 7.35

NOTE: A Jx PURGE IS OK FOR: 3~ = 1.96 /6~ = 4 31 PROVIDED 3 CONSISTENT REPEAT FIELD METER ACADINGS ARE C8SEAVED
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O IO
SINGLE SAMPLE LOG SHEET

Page of

Project Site Name:

Broject No.:

Surtace Soil
Subsuriace Soil
Sediment

Qther

QA Sampie Type:

oonoan

S —————————

Sample ID No.:

Sample Location:

Sampled 8y:

C.0.C. No.:

Sample Method:

Depth Samplec:

: I

Sampie Date and Time:

Tvpe cf Samole

O Grab
J Composite

O Grab-Composite

C High Concentration

2 Low Concentration

Map:

Observations/Notes:

1 Signature(s):

MS/MSD | Dupticate ID No:
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PROJECT

PROJECT NO.

ELEVATION

FIELD GEOLOGIST

LOCATION
BORING
DATE

—— Cround

\\ Zievation

/—ELEVA'UON TOP OF RISZR:

fiush msunt
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=1
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VA2
{120
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bt
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TYPE OF SURFACE SZAL:

ORILLER

DRILLING
METHQO

OEVELOPMENT
METHOD

TYPZ OF PROTECTIVE CASING:

LD. OF PROTECTIVE CASINC:

OIAMETIR OF HOLZ:

TYPL OF RISER PIPL:

RISER PIPC 1D.:

-

DEPTH/ELEVATION TOP QF SAND:

TYPT OF SCREEM:

DEPTH/ELZVATION TOP OF SCRIIN:

SLOT SiZZ x LINGTH:

DIAMETZR OF HOLZ IN BEDROCK:

DEPTH/ELEVATION 30TTOM OF SCRE
OEPTH/ELEVATION 30TTOM OF SAND:
DEPTH/ELEVATION BOTTOM OF HOLZ:

IN:

l SACKFILL MATZRIAL 3ELOW SAND:
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MONITORING WELL DEVELOPMENT RECORD

Rev.0
March 27, 1997

Well: Depth to Bottom (ft): Site Geologist:

Site ; Static Water Level Before(ft): Drilling Co.:

Date Installed: Static Water Level After (ft): Project:

Date Developed: Screen Length (ft): Project Number:

Dev. Method: Specific Capacity: Sheet No. of

Pump Type: Casing ID (in):

Time Estimated Cumulative Water Level Temperature pH Specific Turbidity Remarks

Sediment Water Reading (units ) Conductance (NTU) (odor, color, etc.)
Thickness Volume or (ft. below TOC)

(ft) Pumping Rate
__(gallons/gpm)

(microsiemens/cm)

"I s B ey ——




@soummvmc LOG OF BORING -~ |Pege

PROJECT NO: PROJECT NAME:

PROJECT LOCATION: DATE DRILLED:
DRILLING COMPANY: ' SURFACE ELEVATION: Feet

DRILLING METHOD: _ BORING DIAMETER: Inches
DRILLING RIG: GEOLOGIST:

PID (ppm)

GEOLOGIC DESCRIPTION

Density/Consistency, Hardness, Color WELL DIAGRAM

DEPTH
feet
SAMPLE
NUMBER
BLONS/FT.
Sample
8. Zone
GRAPHIC LOG
USCS/RGD

Borehole
D B. 2.

VI T N |

ANR b



. OVERBURDEN
SOUTHNAVFAC  MONITORING WELL SHEET

PROJECT LOCATION gﬁ:ﬁfﬁs
PROJECT NO. BORING METHOD
ELEVATION DATE DEVELOPMENT
FIELD GEOLOGIST - METHOD
—_—_—
< ELEVATION OF TOP OF SURFACE CASING :

<4———— ELEVATION OF TOP OF RISER PIPE:

[ STICK - UP TOP OF SURFACE CASING:
— STICK - UP RISER PIPE :

i

GROUND

ELEVATION s> \—1— TYPE OF SURFACE SEAL:

D>

4 I >4 s Q
\\\\'\\\m\“\\\\\m&

— 1.D. OF SURFACE CASING:
TYPE OF SURFACE CASING:

ﬁ RISER PIPE 1.D.

Z TYPE OF RISER PIPE:

2

9'4—— BOREHOLE DIAMETER:
Z

7

g————— TYPE OF BACKFILL:
/l
%

AN

F

— ELEVATION/DEPTH TOP OF SEAL:

—d
<«+———— TYPE OF SEAL:
<————— DEPTH TOP OF SAND PACK:

ELEVATION/DEPTH TOP OF SCREEN: /

TYPE OF SCREEN:

SLOT SIZE x LENGTH:

1.D. OF SCREEN:

4—————— TYPE OF SAND PACK:

ELEVATION / DEPTH BOTTOM OF SCREEN: —/
| ELEVATION/DEPTH BOTTOM OF SAND PACK: . [

TYPE OF BACKFILL BELOW OBSERVATION
WELL:

< ELEVATION / DEPTH OF HOLE: Y S

)




Well Designation:

CERTIFICATE OF CONFORMANCE

Site Name:

Date Installed:

Project Name:

Site Geologist:

Drilling Company:

Driller:

Project Number:

Material

Brand/Description

Source/Supplier

Sample
Collected ?

Well Casing

Well Screen

End Cap

Drilllng Fluid

Drilling Fluid Additives

Backfill Material

Annular Filter Pack

Bentonite Seal

Annular Grout

Surface Cement

Protective Casing

Paint

Rod Lubricant

Compressor Oil

To the best of my knowledge, | certify that the above described materials were used during installation of this monitoring well.

Signature of Site Geologist:

i
b




NOV US> 97 12:55PM BROUWN ROOT

Petroleum or Petroleum'Products :

Water Sampling Log
| FDEP FACILITY NO.: | WELL NO.: | SAMPLE ID: |DATE: /1 [
| SITE NAME: | SITE LOCATION:
PURGE DATA
WELL TOTAL WELL DEPTHTO WELL
DIAMETER (): DEPTH (R): WATER(R): CAPACITY (gpalR):
1 WELL VOLUME (ge)) = (TOTAL WELL DEPTH - DEPTH TO WATER) s WELL CAPACITY =
- ( - )x -
PURGE PURGING PURCING
METHOD: INITIATED AT: ENDED AT
CUMUL. PURGE TOTALVOLUME
WELL | VOLUME RATE (gpm): PURGED (gal):
YOLS. | PURGED TEMP. COND.
PURGED (gaD) oH_ Q) (wnhos) COLOR oboR APPEARANCE OTHER
SAMPLING DATA
SAMPLED BY/ SAMPLER(S)
AFFILLATION SICNATURE(S)
SAMPLING SAMPLING SAMPLING
| METHOD(S): INITIATED AT: ENDED AT:
TIELD DECONTAMINATION: ¥ N l FIELD-FILTERED: Y N DUPLICATE: Y N
SAMPLE CONTAINER
SPECIFICATIONS SAMPLE PRESERVATION INTENDED ANALYSIS
No. | MATERIAL | yorvnie | PRESERVATIVE TOTAL VOLUME FINAL AND/OR METHOD
CODE USED ADDED IN FIELD (m}) _* pH
REMARKS:

MATERIAL CODES: AG = AMBER GLASS: CC=CLFARGLASS: HDP= HIGH DENSITY POLYETHYLENE: O»QTHER (SPECIFY)

[AVELL CAPACITY: 1.25%=0.06 gelft 1= =0.16 gall:_ 4" = 0.65 gabf: 6~ = 147 gabts 8" = 261 gal/fi: 12" = 583 ralit

NOTE: this docw not constitute ull the informaiton required by Chapter 61-160, FAC,
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