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ACRONYMS/ABBREVIATIONS

bls below land surface

BTEX benzene, toluene, ethylbenzene, xylenes
CompQAP Comprehensive Quality Assurance Plan
DPT Direct Push Technology

EDB ethylene dibromide

EPA U.S. Environmental Protection Agency
FDEP Florida Department of Environmental Protection
FID flame ionization detector

FKAA Florida Keys Aqueduct Authority
FL-PRO Florida petroleum residual organics
GAC granular-activated carbon

GCTL groundwater cleanup target level

ID inside diameter

KAG Kerosene Analytical Group

ng/l micrograms per liter

mg/kg milligrams per kilogram

mg/l milligrams per liter

ml milliliter

msl mean sea level

MTBE methyl-tert butyl ether

NAF Naval Air Facility

OVA organic vapor analyzer

PAH polynuclear aromatic hydrocarbon

PE polyethylene

ppb parts per billion

ppm parts per million

PVvC polyvinyl chloride

RCRA Resource Conservation and Recovery Act
SAR Site Assessment Report

SCTL Soil Cleanup Target Level

SOP Standard Operating Procedure
SOUTHNAVFACENGCOM Southern Division, Naval Facilities Engineering Command
SWL Static water level

TOC Total Organic Carbon
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TOX Total Organic Halogen
TRPH total recoverable petroleum hydrocarbon
TtNUS Tetra Tech NUS, Inc.
VOA volatile organic aromatic
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EXECUTIVE SUMMARY

Tetra Tech NUS, Inc., has been authorized by Southern Division, Naval Facilities Engineering Command to
prepare a Site Assessment Report (SAR) for Naval Air Facility Key West. This SAR has been prepared to
evaluate soil and groundwater conditions at the intersection of Caroline and William Streets in Key West,
Florida, at the location of a fuel spill that occurred in 1997 due to a leak in a valve of an underground fuel

pipeline.

Site Assessment Activities

e Reviewed available Navy documents to collect historical information about the site, evaluate public
and private potable wells, locate utility line areas, locate nearby surface water bodies, and assess

surface hydrology and drainage;

e Conducted a preliminary assessment of soil and groundwater in the intersection of Caroline and

William Streets and the immediate vicinity using Direct Push Technology (DPT) methods;

e Installed one DPT boring to 30 feet to evaluate the deeper zones of the surficial aquifer;

e Collected saturated soil samples from three locations for laboratory analysis of volatile organics,
polynuclear aromatic hydrocarbons, total recoverable petroleum hydrocarbons, total organic carbon,

total organic halogens, and Resource Conservation and Recovery Act (RCRA) metals;

o Installed four shallow permanent monitoring wells to approximately 12 feet below land surface;

e Collected groundwater samples from the permanent monitoring wells for laboratory analysis of
volatile organic aromatics, polynuclear aromatic hydrocarbons, ethylene dibromide, total recoverable

petroleum hydrocarbons, and lead;

e Conducted a tidal study to evaluate the effects of tidal influences on the movement of groundwater at

the site.

Conclusions

¢ Native soils in the vadose zone were not present, due to a high water table at the site. Asphalt and
road fill material occurred to a depth of approximately 1 foot over the native oolitic limestone. Native
soils, therefore, occurred only in the saturated zone. Soils samples were collected from the 1 to 2-

foot interval.

AIK-02-0164 ES-1 CTO 0153
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e Concentrations of petroleum contaminants detected in the saturated soil samples collected were

representative of conditions in the groundwater and were not compared to SCTLs.

e Free product was not observed during the assessment activities at the site.

e Concentrations of petroleum contaminants of concern in site groundwater were below the

groundwater cleanup target levels, as specified in Chapter 62-777, F.A.C.

Recommendation

Based on the hydrogeological and chemical data presented in this SAR and the requirements of Chapter
62-770, F.A.C., Tetra Tech NUS, Inc., recommends that a No Further Action status be granted for the site.
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1.0 SITE DESCRIPTION AND BACKGROUND INFORMATION

Tetra Tech NUS, Inc., (TtNUS) under contract to the Department of Navy, Southern Division, Naval
Facilities Engineering Command (SOUTHNAVFACENGCOM), is submitting this Site Assessment Report
(SAR) documenting the findings of the site assessment performed near the intersection of Caroline and
William Streets in downtown Key West, Florida. This SAR was prepared on behalf of the Navy under
Contract No. N62467-94-D-0888, Contract Task Order 0153, and summarizes environmental assessment

activities conducted by TtNUS at Caroline and William Streets.

11 SITE LOCATION AND CONDITIONS

Key West is located in southern Monroe County, Florida, approximately 150 miles southwest of Miami. The
intersection of Caroline and William Streets is located in downtown Key West (Figure 1-1). The site lies at
latitude 24° 33.607’ and longitude 81° 48.061’ within the southern part of Section 25 in Township 67 South
and Range 24 East, as shown on the Key West, Florida, U.S. Geologic Survey Quadrangle Map
(Figure 1-2). The intersection is surrounded by retail establishments and is a heavily traveled tourist

thoroughfare.

1.2 SITE HISTORY

Between 1968 and 1969, underground 8-inch and 10-inch diameter diesel/Bunker C fuel oil lines were
constructed to transfer fuel oil between Naval Air Facility (NAF) Key West's fuel storage facility at Trumbo
Point Fuel Farm and the fuel storage facility constructed on Tank Island (Figure 1-3). The lines were
installed under downtown Key West streets. A section of the 10-inch line ran along Caroline Street and
through the intersection of William Street. In 1985, this line was deactivated, while the 8-inch diesel/Bunker

C line remained in service.

In 1997, Bechtel Environmental Inc. was contracted by SOUTHDIV to close and abandon NAF's
underground fuel pipelines on both Key West and Boca Chica. Closure activities involved integrity testing to
determine the presence of holes or leaks in the lines. On November 1, 1997, fuel appeared in the street at
the intersection of Caroline and William Streets while the Bunker C Number 6 integrity test was being
conducted. A high point vent valve that was not identified on the drawings was suspected to have leaked,

and as a result, fuel seeped up through the asphalt and into the street.

1.3 REMEDIATION ACTIVITIES

Bechtel and the Navy responded to the spill and performed emergency cleanup activities. Approximately
3,300 gallons of petroleum product were suspected to have been released. Approximately 3,000 gallons of

product were recovered and 100 tons of contaminated soil were excavated and disposed. A Discharge

AIK-02-0164 1-1 CTO 0153
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Reporting Form was filed with the Florida Department of Environmental Protection (FDEP) for the incident.
The contaminated soil was excavated down to groundwater (approximately 2 to 3 feet below land surface
[bls] at the time of excavation).

On December 18, 1997, during removal of a broken storm sewer line in the intersection of Caroline and
William Streets, approximately 260 gallons of petroleum contact water and free product were recovered. In

addition, approximately 25 tons of contaminated soils were excavated.

Between January 27 and 30, 1998, the intersection was again excavated to remove any remaining
contaminated soils. The scope of the excavation was to be within the confines of the intersection and was
not extended beyond the storm drain pipelines. All free product and groundwater encountered were also
recovered with a vacuum truck. Approximately 550 gallons of petroleum contact water, 100 gallons of
petroleum products, and 75 tons of contaminated soil were removed.

Following the incident, Bechtel prepared a Source Removal Report dated February 24, 1998 (Appendix A).
The report includes laboratory results from samples collected from the excavations and the results of the

headspace analysis. Soil manifests are also included in the 1998 report.

AIK-02-0164 1-2 CTO 0153
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2.0 SITE ASSESSMENT METHODOLOGY

Site assessment activities were conducted at Caroline and William Streets in 2001. A Direct Push
Technology (DPT) investigation was conducted as the initial investigation to define the horizontal and
vertical extent of contamination at the site. The borings were placed in the former excavation area and
adjacent to areas west along Caroline Street and north along William Street that had elevated total
recoverable petroleum hydrocarbons (TRPH) and headspace levels during the 1998 source removal event
(Appendix A). Soil samples were collected during this investigation for laboratory analysis and headspace
screening. Groundwater samples were collected for onsite laboratory analysis. After this initial investigation
was completed, monitoring wells were installed at the site. Groundwater samples were collected for off-site
laboratory analysis and evaluation of natural attenuation parameters. Data collected during the monitoring
well elevation survey, static water level measurements, and tidal study, along with referenced specific
capacity test data (conducted at a site in Boca Chica), were used to evaluate aquifer properties at the site.

The results of the site assessment are discussed in Chapters 3.0 and 4.0.

21 QUALITY ASSURANCE

The site assessment investigation was conducted in accordance with the Standard Operating Procedures
(SOP) prescribed by the FDEP Quality Assurance Section Document DER-001/92, and adopted by the
TtNUS Comprehensive Quality Assurance Plan (CompQAP) Number 980038. Equipment used to advance
the soil borings, install monitoring wells, and collect soil or groundwater samples was decontaminated prior
to and following each use, according to TtNUS CompQAP. Rinse water generated during the
decontamination of equipment was containerized in labeled 55-gallon drums, sampled, and removed for
proper disposal. Organic vapor measurements were made with a Heath Porta-flame ionization detector
(FID) II. Prior to each day’s activities, the FID was field calibrated with 100-parts per million (ppm) methane

in air span gas, in accordance with manufacturer directions.

Groundwater sampling activities were performed in accordance with the procedures prescribed in the FDEP
Quality Assurance Section’s Standard Operating Procedures for Laboratory Operations and Sample
Collection Activities, (DER-001/92), adopted by the TtNUS CompQAP. Groundwater samples were
collected in pre-preserved containers obtained from Katahdin Analytical Services. As part of the
groundwater sampling event, quality control samples (i.e., equipment blanks and trip blanks) were prepared
and submitted to the laboratory as required by the approved CompQAP. Sampling activities were
documented in a site-specific field logbook and samples were transmitted under chain-of-custody protocols

to the laboratory.

AIK-02-0164 2-1 CTO 0153
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2.2 SOIL BORING PROGRAM

The soil screening investigation was conducted at Caroline and William Streets to evaluate the extent of
petroleum impact on site soils previously detected in samples collected during the soil excavation in January
1998. The soil screening investigation was conducted by installing 18 soil borings (TW-1 through TW-18),
using a hand auger. The hand-augered borings were completed prior to DPT installations at each location
(Figure 2-1). Soil samples from the hand-augered borings were collected for headspace screening with an
FID. During the DPT field investigation, each soil boring was advanced below the water table in order to
collect groundwater samples for mobile laboratory screening. Groundwater screening activities are
discussed in Section 2.5.1.

2.2.1 Soil Core Sampling

Soil borings for the preliminary assessment were advanced with a hand auger. Due to the high water table,
groundwater occurred at approximately 0.50 to 0.75 feet bls during the investigation. Native soils (oolitic
limestone) occurred at approximately 1 foot bls and were saturated. The material above the native soils
consisted of asphalt, road base fill material, and crushed rock. Soil samples were not collected from the fill
material, due to its proximity to the road surface and the increased potential of contamination from above.
Unsaturated native soils, therefore, did not exist at the site during the assessment. The soil borings were
advanced approximately 2 feet into the subsurface and saturated samples were collected in the 1- to 2-foot
interval at each location. The site geologist logged the soil properties, including texture, color, and soil
moisture for each soil core and noted whether staining or odors were present. Soil boring logs are provided
in Appendix B.

2.2.2 Soil Headspace Screening

Soil samples were collected at the 1-to 2-foot interval from each location for headspace screening in
accordance with the procedures outlined in Section 62-770.200, F.A.C. The samples were saturated,;
however, they represented the first occurrence of native soils in the subsurface. From the interval, two 16-
ounce glass jars were half-filled with soil sample, sealed with aluminum foil, and labeled. The soil samples
were allowed to equilibrate to ambient air temperature. The FID response to total headspace organic
vapors was measured by inserting the FID probe through the foil sample cover and recording the highest
instrument reading. If a positive response was observed when screening the first sample jar, a filtered
instrument reading was made from the second soil sample jar. A granular-activated carbon (GAC) filter was
attached to the instrument and a headspace organic vapor measurement was made from the second soil
sample. The GAC filter adsorbs heavier organic vapors (such as petroleum hydrocarbons), but allows
lighter, naturally occurring organic vapors (such as methane) to be detected by the FID. The filtered

concentration was subtracted from the total vapor concentration to determine the corrected FID response.
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2.3 SOIL SAMPLING PROGRAM

Three soil samples were collected from the 1 to 2 foot interval at the site for fixed-base laboratory analysis to
confirm results of the headspace screening. Samples were collected from the borings with the highest FID
readings. The samples were saturated and not representative of vadose zone soils. The Soil samples were
analyzed for volatile organic aromatics (VOAs) by U.S. Environmental Protection Agency (EPA) Method
8021, polynuclear aromatic hydrocarbons (PAHs) by EPA Method 8310, TRPH by the Florida petroleum
residual organics (FL-PRO), Total Organic Carbon (TOC), Total Organic Halogens (TOX) and Resource

Conservation and Recovery Act (RCRA) metals. The laboratory analytical report is included in Appendix C.

2.4 MONITORING WELL INSTALLATION PROGRAM

Following the DPT investigation, four shallow monitoring were installed at the site. These were used for

groundwater sampling and collecting data to evaluate aquifer properties.

2.4.1 Monitoring Well Locations

Screening data obtained during the DPT investigation were evaluated to determine the optimum numbers
and locations for the wells. Monitoring well placements were selected to provide spatial coverage around

the area of the release (Figure 2-2).

2.4.2 Shallow Monitoring Well Installation

The monitoring well borings were drilled with a truck-mounted drill rig and 4.25-inch inside diameter (ID)
hollow-stem augers. Each well was constructed of 2-inch-ID, flush-threaded, schedule 40 polyvinyl chloride
(PVC) riser, and 0.010-inch-slot well screen with a 6-inch point cap. The shallow wells were installed to
approximately 12 feet bls with a 10-foot screen in accordance with a FDEP Memo dated August 16, 1993
which states that installing the top of screen less than two feet bls is not recommended. The annulus
around each well was filled to approximately 1 foot above the top of the screen with U.S. Standard Sieve
size 20/30 silica sand, followed by a 0.5 foot 30/65 fine sand seal. The remainder of the annulus was
grouted to the surface. Each well was secured with a locking, watertight cap within a steel, 8-inch-diameter
steel manhole. The manhole was set in a 24-inch-square concrete apron finished slightly above grade. A
typical shallow well installation is illustrated on Figure 2-3. Monitoring well construction details are

summarized in Table 2-1 and the monitoring well completion diagrams are provided in Appendix B.

2.4.3 Monitoring Well Development

Each monitoring well was developed by using a diaphragm or centrifugal pump. The wells were developed

until the purge water became clear and approximately 20 gallons had been removed. Development water
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and soil cuttings from the site were stored in labeled 55-gallon drums and immediately removed offsite by

Navy personnel for disposal.
25 GROUNDWATER SAMPLING PROGRAM

During site assessment activities, groundwater samples were collected from soil borings advanced during
the DPT screening investigation and from monitoring wells. Groundwater samples collected during the DPT
investigation were analyzed in an on-site mobile laboratory. Groundwater samples collected from the
monitoring wells were submitted to an offsite laboratory to be analyzed for petroleum constituents. Selected

groundwater samples were analyzed for natural attenuation parameters at the offsite laboratory.

25.1 DPT Groundwater Screening

The groundwater screening investigation was conducted at Caroline and William Streets to evaluate the
extent of petroleum impact on site groundwater, as previously detected during soil excavation and screening
activities conducted in 1998. The borings were placed in the excavation and along Caroline and William
Streets, where elevated levels of TRPH and headspace readings were detected. During the preliminary
assessment, 19 soil borings (TW-1 through TW-18 and TW7D) were advanced using DPT methods for
collection of groundwater samples (Figure 2-1). Each soil boring was advanced approximately 5 to 6 feet
into the water table to collect groundwater samples for mobile laboratory screening. Soil boring TW-7D was

advanced to a depth of 30 feet to evaluate the deeper zone of the surficial aquifer.

Groundwater samples were collected from small-diameter temporary wells installed at each soil boring
location. A length of polyethylene (PE) tubing was inserted to the bottom of the temporary well screen. The
PE tubing was connected to a peristaltic pump and several screen volumes were removed from the
temporary well to decrease the amount of suspended sediment in the groundwater samples. After sufficient
purging, groundwater samples were collected by directing the peristaltic pump discharge directly into 40-
milliliter (ml) vials.

Groundwater samples were delivered to the on-site mobile laboratory and analyzed for diesel range
organics and the 8100 PAH list (EPA Method 8081A).

2.5.2 Monitoring Well Sampling

Samples were collected from site monitoring wells to evaluate groundwater quality in the shallow surficial
aquifer in the vicinity of the fuel leak. These samples were collected using the low-flow quiescent purging
and sampling method. New Teflon® tubing was installed in each well, for groundwater sampling.
Approximately five well volumes were removed from each well using a peristaltic pump and Teflon® tubing.
Temperature, pH, specific conductance, dissolved oxygen concentration, and sample turbidity were

monitored while the wells were purged. The field measurements and well purge volumes were recorded
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during well purging and at the time of sample collection. Groundwater sample log sheets are provided in

Appendix B.

Groundwater samples were analyzed for the Kerosene Analytical Group (KAG), consisting of VOAs (EPA
Method 8021B), PAHs (EPA Method 8310), ethylene dibromide (EDB) by EPA Method 504.1, TRPH (FL-
PRO), and lead (EPA Method 239.2). The groundwater samples were placed on ice and shipped to
Katahdin Analytical Services in Westbrook, Maine, for analysis. Groundwater laboratory analytical reports

are presented in Appendix C.

253 Natural Attenuation Parameter Sampling

During the groundwater sampling event, additional samples were collected from selected monitoring wells to
provide data to evaluate the potential for naturally occurring biodegradation of petroleum constituents at the
site. These samples were analyzed for methane and anions. Laboratory data for natural attenuation

parameters is included in Appendix C.

2.6 AQUIFER CHARACTERIZATION PROGRAM

Data were collected during the site investigation to evaluate the movement of groundwater at the site.
Groundwater elevations were determined from static water level measurements and a well top-of-casing

elevation survey.

2.6.1 Well Top-of-Casing Survey

A reference point was marked on the top of each monitoring well casing on the north side. The elevations of
the reference points were surveyed to the nearest 0.01-foot by the surveyor, Frederick Hildebrandt, Key

West, Florida. The field survey data is included in Appendix B.

2.6.2 Static Water Level Measurements

Depth-to-groundwater measurements were made in site monitoring wells during August and November
2001. Measurements were made from the reference points marked on the tops of well casings, using an
electronic water level indicator. Static water level measurements were made to the nearest 0.01-foot.
Groundwater elevations were calculated from the top-of-casing survey elevations and the static water level

measurements.

2.6.3 Tidal Study

A tidal study was conducted at one monitoring well to determine the presence of tidal fluctuations in the

area. Well CW-MW-03 was chosen because it is outside the former excavation area. The tidal study was
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used to measure fluctuations in periodic rises and falls of surrounding waters to determine the impact on the

surficial aquifer in the site vicinity.

Prior to conducting the test, the monitoring well was opened and allowed to equilibrate to ambient
conditions. Once the well had stabilized, static water level was recorded and used to calculate the height of
the water column in the well. A submersible data logger, the In-Situ MiniTroll, was then installed in the well
and the water level was allowed to restabilize. The lead wire from the data logger was secured to the well to
ensure that the data logger remained at a constant depth during the test. The data logger was connected to
a computer to begin the test and start recording water levels in the well. It was programmed to record water
levels every 20 seconds. The test was allowed to run for a period of 48 hours to ensure that any
fluctuations would be recorded. The tidal study data and graphical representation are presented in

Appendix D.

Water-level data recorded in monitoring well CW-MW-03 during the tidal study indicate the tidal cycle is
semi-diurnal (two high tides and two low tides in a 24-hour period). The static water level recorded by the
submersible data logger varied by greater than one foot during a single cycle. Results were consistent
throughout the 48-hour test period. During low tides, static water levels recorded were at the highest
elevation. Likewise, high tides produced the greatest depths to water, indicating that the groundwater

fluctuation is approximately six to seven hours behind the tide cycle.
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TABLE 2-1

MONITORING WELL CONSTRUCTION DETAILS
CAROLINE AND WILLIAM STREETS SITE ASSESSMENT REPORT
NAVAL AIR FACILITY
KEY WEST, FLORIDA

Top of A/G Riser | Total Well Screened Well
Well Date Drilling Casing Length, If Depth Interval Diameter Lithology of
No. Installed Method |Elevation” Applicable (Feet) (FBLS) (Inches) Screened Interval
CW-MWO01 8/8/2001 HSA 3.00 NA 12.40 2.40-12.40 2 Oolitic limestone
CW-MWO02 8/8/2001 HSA 2.70 NA 12.23 2.23-12.23 2 Oolitic limestone
CW-MWO03 8/8/2001 HSA 2.77 NA 12.35 2.35-12.35 2 Oolitic limestone
CW-MWO04 8/8/2001 HSA 2.59 NA 12.21 2.21- 12.21 2 Oolitic limestone
NOTES: (1) Top of casing elevations referenced to arbitrary 20-ft. datum
HSA  hollow-stem auger
AIG  aboveground
NA Not Applicable
FBLS feet below land surface
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3.0 GEOLOGY AND HYDROGEOLOGY

Data collected during the site assessment were used to evaluate geologic and hydrogeologic conditions at
the site that may influence the fate and transport of hydrocarbons released to the environment. Lithology
and stratigraphy were described for the shallow surficial aquifer at the site. Aquifer properties evaluated as
part of the site assessment included depth to groundwater and groundwater elevation, groundwater flow

direction and gradient, and tidal influence in the area.

The lower Keys, which are within the southern geomorphic division of Florida, were formed during the
Pliestocene Era. The Keys are known as the “Oolitic Keys”, a reference to the Oolitic Member of the Miami
Limestone. The Oolitic Member consists of variably sandy, fossiliferous limestone composed primarily of
ooids. The Oolitic Member is divided into two lithofacies: an ooid calcarenite and an oomoldic-recrystalline
facies. The Key Largo Limestone underlies the Miami Limestone. The Key Largo Limestone is a light-gray
to light-yellow coralline limestone comprised of coral heads encased in a matrix of calcarenite. In the Key
West area, the Miami Limestone is approximately 27 feet thick and the Key Largo limestone is more than
270 feet thick (BRE, 1997).

The surficial aquifer system present in the lower Keys is an unconfined, porous, highly permeable solution-
riddled unit, as described above. Rainfall recharge seeps quickly into the ocean and saltwater intrusion is
common. The water table ranges in depth from less than 1 foot to approximately 2.5 feet below mean sea
level (msl) and fluctuates diurnally due to tidal effects. The surficial aquifer is non-potable and is classified

as low yield/poor quality.

Key West lies in the southeastern Coastal Plain physiographic province. A series of Pliestocene marine
reefs controls the topography of the Coastal Plain in southern Florida (ABB-ES, 1995). The topography of
Key West is generally flat. Average land surface elevations are less than 5 feet above msl. Drainage on the
Key is toward the Atlantic Ocean and Gulf of Mexico, which completely surround the Key. Both bodies of
water are classified as Class G-Il Waters in the vicinity of the Florida Keys, meaning the groundwater has

no reasonable potential as a future source of drinking water.

3.1 SITE STRATIGRAPHY

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

soil borings during the DPT investigation and drill cuttings observed during the monitoring well installation.

The site surface is asphalt, which is underlain by approximately 1 foot of road base fill material consisting of
crushed limestone. Beneath the fill material are native sediments, composed predominantly of light-brown-

to-beige-to-white, sandy, oolitic limestone with some shell fragments. The material ranges from moderately
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consolidated to hard, and is moderately to highly weathered with intergranular and moldic porosity. This
lithology extends to at least 12 feet bls, which was the maximum depth drilled during the investigation. Due
to the homogeneity of the subsurface, no lithologic cross-section was constructed. Soil boring logs are

included in Appendix B.

3.2 SITE HYDROGEOLOGY

Hydrogeologic data were collected during the site assessment to evaluate movement of groundwater in the
shallow surficial aquifer at the site. Depth to groundwater and groundwater elevation were used to
determine the groundwater flow direction and water table gradient at the site. Hydraulic conductivity and
transmissivity for the shallow surficial aquifer were obtained from data of specific capacity tests conducted
during a previous investigation on Boca Chica. Groundwater flow velocity at the site was estimated from the

hydraulic conductivity and gradient data.

3.2.1 Static Water Level and Groundwater Elevations

Static water level (SWL) data were collected from site monitoring wells during two gauging events, on
August 22 and November 8, 2001. SWL measurements in the shallow wells ranged from 1.59 to 1.94 feet
on August 22 and from 0.75 to 1.24 feet on November 8, 2001 (Table 3-1).

The SWL data and the relative elevations from the well top-of-casing survey were used to determine a

relative groundwater elevation at each well for the two gauging events (Table 3-1).

3.2.2 Groundwater Flow Direction

To evaluate the direction of groundwater flow at the site, the groundwater elevations were plotted on site
maps for each gauging event (Figures 3-1 and 3-2). Groundwater elevation isocontours were calculated
from the plotted data. Groundwater flow direction is predicted to be perpendicular to the elevation
isocontours. Interpretation of data from the August 2001 gauging event indicated a south-southwest flow,
while the November 2001 event indicated a flow due north (Figures 3-1 and 3-2). This pattern of

groundwater movement is indicative of tidal influence on the surficial aquifer.

3.2.3 Water Table Gradient

The average horizontal groundwater gradient across the site was calculated for each gauging event from
the groundwater elevations measured in shallow monitoring wells and the estimated groundwater flow

direction.
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The groundwater flow gradient was determined by using the following equation:

I = hl'hz
d
Where:
I = the hydraulic gradient
h; = the water elevation at point 1, the highest value
h, = the water elevation at point 2, the lowest value

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

flow

The highest and lowest groundwater elevation values measured in shallow monitoring wells during each
gauging event were used to determine the difference in groundwater elevation across the site. The
horizontal distance between the high and low groundwater elevation points was measured parallel to the

estimated groundwater flow direction.

On August 22, 2001, the groundwater elevation in CW-MWO02, 1.11 feet, was the highest value and the
groundwater elevation in CW-MWO04, 0.74 feet, was the lowest value. The horizontal distance parallel to

groundwater flow was 33 feet. These data indicate an average hydraulic gradient of 0.0112 feet/foot.

On November 11, 2001, the groundwater elevation in CW-MWO03, 1.93 feet, was the highest value and the
groundwater elevation in CW-MWO02, 1.75 feet, was the lowest value. The horizontal distance parallel to

groundwater flow was 30 feet. These data indicate an average hydraulic gradient of 0.0060 feet/foot.

The arithmetic mean of the two calculated gradient values is 0.0086 feet/foot.

3.24 Hydraulic Conductivity

Hydraulic conductivity values for the site were obtained from specific capacity tests conducted at the Jet
Engine Test Cell site (SWMU 9) located at the NAF on Boca Chica (ABB, 1994). The results from this
location were considered suitable to use for the Caroline and William Streets site because the lithology and
well construction details were similar. The hydraulic conductivity (K) in the test was calculated using the
Bouwer and Rice (1976) and Bouwer (1989) methods for partially penetrating wells screened in unconfined
aquifers. The average K value (calculated from the data collected from two wells) was estimated to be 0.72

ft/day. The specific capacity test data is presented in Appendix E.
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3.2.5 Groundwater Velocity

Potential movement of groundwater at the site may be described in terms of transportation by natural flow in
the saturated zone, while assuming that groundwater flow follows Darcy’s Law. Darcy’'s Law may be

expressed as:

V = (KxI
n
Where:
V = average seepage velocity
K = hydraulic conductivity
n = effective porosity

| = average hydraulic gradient

Data from soil borings advanced during the DPT investigation indicate that oolitic limestone is the typical
lithology at the site. Review of standard literature suggests that a representative effective porosity for

weathered to oolitic limestone is approximately 30 percent (Davis and Deweist, 1966).

Using a hydraulic conductivity of 0.72 feet/day, the mean hydraulic gradient of 0.0086 feet/foot, an inferred
effective porosity value of 0.30, and Darcy's Law, the groundwater seepage velocity across the site was
calculated at 0.0206 feet/day.

3.2.6 Potable Water Supply Well Survey

No freshwater public or registered domestic wells are in use on NAF Key West (ABB-ES, 1995). Some
residences in Key West have wells that withdraw water from the surficial aquifer for non-potable uses. The
Florida Keys Aqueduct Authority (FKAA) operates and maintains the Florida Keys Aqueduct, which supplies
potable water to all of the Keys. This water is drawn from wells near Florida City in southeastern Dade
County. Itis pumped 130 miles through a water main that parallels U.S. Highway 1 and terminates in Key
West. The Monroe County Health Department recognizes the public water supply as the only potable water

source available in Key West.

Alternative sources of potable water and non-potable water used in the Keys include private cisterns, private
wells utilizing reverse osmosis, home desalination systems, and bottled water. The number of people who
may be using water from these alternative sources is unknown. The best estimate of the number of people

using local groundwater for non-potable domestic purposes is less than 500.
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3.2.7 Tidal Influence

The data collected during the tidal survey conducted on monitoring well CW-MW-03 revealed two tidal
cycles during a 24-hour period. The cycle during the day had a fluctulation of 0.39 ft in water level, while the
night cycle was 1.1 foot. This data suggests that there is a tidal influence on the surficial aquifer at the site.
The data from the tidal survey is provided in Appendix D.

3.3 SURFACE WATER

There are no naturally occurring surface water bodies in the immediate vicinity of the site. The Key West
Bight is located approximately 500 feet to the north. Storm water drainage in the vicinity of the site occurs
via the City of Key West sewer systems. Drainage grates are located on all four corners of the Caroline and
William Streets intersection. Drainage in the area is poor and water collects on the surface after episodes of
heavy rainfall, flooding the street.
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TABLE 3-1
GROUNDWATER ELEVATION SUMMARY
VOAS AND OTHER ORGANICS
CAROLINE AND WILLIAM STREET SITE ASSESSMENT REPORT
NAVAL AIR FACILITY
KEY WEST, FLORIDA
Well No. CW-MWO01 CW-MWO02 CW-MWO03 CW-MWO04
Well Diameter 2 inch 2 inch 2 inch 2 inch
Well Depth 12.00 12.00 12.00 12.00
Screened Interval 2.00-12.00 2.00-12.00 2.00-12.00 2.00-12.00
TOC Elevation 3.00 2.70 2.77 2.59
Date ELEV|DTW | FP |ELEV|DTW | FP |ELEV|DTW | FP |ELEV|DTW | FP
8/22/2001 1.06 | 194 | ND | 111|159 | ND | 099 | 1.78 | ND | 0.74 | 1.85 | ND
11/8/2001 1.76 | 1.24 | ND | 1.75| 095 | ND | 193 /084 | ND | 1.84 | 0.75 | ND
NOTES: Measurements in feet
TOC elevations surveyed 7/27/00 using arbitrary 20 ft. datum
TOC Top-of-Casing
ELEV elevation
DTW  Dept to Water
FP Free Product thickness
ND Not Detected
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4.0 SITE ASSESSMENT RESULTS

Soil samples were collected at Caroline and William Streets for headspace screening and/or laboratory
analysis. The headspace screening results collected from saturated samples were evaluated following the
appropriate Section 62-770.200, F.A.C. guidelines. Since no vadose zone soils are present at the site the
results of the saturated soil analyses were representative of groundwater concentration and a comparison
to Florida Soil Cleanup Target Levels (SCTLs) was not considered appropriate. Groundwater samples were
collected at Caroline and William Streets during the groundwater assessment. The results of groundwater
analyses were compared to the Florida Groundwater Cleanup Target Levels (GCTLS) listed in Chapter 62-
777, F.A.C. Table 1.

Natural attenuation parameters were measured from selected wells during the groundwater sampling event.
4.1 SOIL ASSESSMENT RESULTS

411 DPT Headspace Screening

A DPT investigation was conducted to estimate the extent of petroleum-impacted soil at the site. Native
vadose zone soils do not exist at the site, due to a high water table; therefore, native soils (saturated)
nearest to the surface (1-to 2-foot interval) were evaluated for headspace screening. A summary of soil
organic vapor analyzer (OVA) screening results are presented in Table 4-1. Soil boring locations and vapor
readings are depicted on Figure 4-1.

Soils with a significant headspace screening response (> 10 ppm) were encountered in two of the borings
advanced during the DPT investigation. Headspace screening responses in excess of 50 ppm were not

detected in any of the samples collected. (Figure 4-1).

4.1.2 Laboratory Soil Sample Analysis

During the DPT investigation, three saturated soil samples (CWKW-SS-SB03-001, CWKW-SS-SB04-001,
and CWKW-SS-SB10-001) were collected for analysis by a fixed-based laboratory. The samples were
collected from TW-03, TW-04, and TW-10, the three borings that exhibited the highest headspace screening
results (Figure 4-1). The samples were analyzed for the KAG constituents, and TOC, TOX, and RCRA

metals for soil disposal criteria. Laboratory analytical reports can be found in Appendix C.

TRPH was reported in saturated soil samples CWKW-SS-SB03-001, CWKW-SSSB04-001, and CWKW-
SS-SB10-001 at levels of 1,300 milligrams per kilogram (mg/kg), 3,200 mg/kg, and 2,400 mg/kg,
respectively. The PAH compounds acenaphthene, benzo(a)anthracene, benzo(a)pyrene, chrysene, and

pyrene were detected in CWKW-SS-SB10-001. The metals arsenic, barium, cadmium, chromium, lead,
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and mercury were also detected in the samples, Benzene, toluene, ethylbenzene, xylenes (BTEX)
compounds and methyl-tert butyl ether (MTBE) were not detected in any of the samples collected. All
detected saturated soil concentrations were reflective of groundwater concentrations at the site. A summary

of the saturated soil analytical results is presented in Table 4-2.

4.2 GROUNDWATER ASSESSMENT RESULTS

42.1 DPT Assessment

Groundwater samples were collected from each soil boring advanced during the DPT investigation. Results
of the investigation are depicted on Figure 4-3. Nineteen groundwater samples were collected and
analyzed for PAH and diesel range organics by the mobile analytical laboratory (Table 4-3). One
groundwater sample was collected from the deeper zone at 30 feet. A naphthalene detection was reported
in TW-15 at a concentration of 56 parts per billion (ppb). PAH compounds and diesel range organics were

not detected in any of the other samples collected.

4.2.2 Monitoring Well Sampling

Groundwater samples were collected from the four on-site shallow monitoring wells (CW-MWO01 through
CW-MWO04) on August 22, 2001 (Figure 4-4) and November 8, 2001 (Figure 4-5). The samples were
analyzed at an off-site laboratory for VOCs, PAHs, EDB, TRPH, and lead. The laboratory analytical reports
can be found in Appendix C. Analytical results are summarized in Table 4-4. None of the compounds
tested for exceeded their GCTLs, as defined in Chapter 62-777, F.A.C. Table 1.

During the August 22, 2001, sampling event, the PAH compound acenaphthene was detected in CW-MWO01
and CW-MWO02 at concentrations of 0.1 micrograms per liter (ug/l) and 0.5 ug/l, respectively. These

concentrations were below the acenaphthene GCTL of 20 ug/l.

Naphthalene was detected in CW-MW-02 and CW-MW-04 at concentrations of 0.07 pg/l and 0.06 ug/l,

respectively. These concentrations were below the naphthalene GCTL of 20 ug/l.

Other PAH constituents detected during the August 22 event were fluoranthene (0.05 ug/l) in CW-MWO01
and 2-methylnaphthalene (0.2 pg/l) in CW-MWO02. Both concentrations were below their respective GCTLs.

The volatile organic compounds benzene, ethylbenzene, and toluene were detected in CW-MWO04 at
concentrations of 1 ug/l, 0.7 ug/l, and 0.8 pg/l, respectively. MTBE was detected in CW-MW-01 and CW-
MW-04 at concentrations of 0.4 ug/l and 0.8 ug/l, respectively. The benzene concentration is at the GCTL

while the remainder of the reported concentrations were below their GCTLSs.
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TRPH was also detected in CW-MW-01 at a concentration of 770 pg/l. This concentration was below the

GCTL of 5,000 ug/l for TRPH. TRPH was not detected in any of the other samples during the August 22

event.

During the November 8, 2001, sampling event, TRPH was detected in CW-MWO01 (310 ug/l), CW-MWO02
(170 upg/l), and CW-MWO03 (150 upg/l). In addition, acenaphthene and MTBE were detected at
concentrations of 0.1 pg/l and 0.6 ug/l, respectively in CW-MWO02. These levels were all below their

respective GCTLs. No other compounds tested for were detected in the samples collected during this

event.
4.3 NATURAL ATTENUATION SAMPLING

Measurements of natural attenuation parameters were made for CW-MWO03 during both 2001 sampling
events and during the November 8, 2001 event for CW-MWO04 (Table 4-5). The wells were sampled for the
anions chloride, sulfate, nitrate, nitrite, and ortho-phosphate. A slight decrease in chloride and sulfate levels
was detected in CW-MWO03 from the August to November sampling events (8,000 to 6,200 milligrams per
liter [mg/l] for chloride and 1,300 to 990 mg/l for sulfate). Nitrate, nitrite, and ortho-phosphate were not

detected in any of the samples collected (Figure 4-6).
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TABLE 4-1
SOIL HEADSPACE ANALYTICAL RESULTS
CAROLINE AND WILLIAM STREETS — SITE ASSESSMENT REPORT
NAVAL AIR FACILITY
KEY WEST, FLORIDA
SAMPLE OVA SCREENING RESULTS
DEPTH SAMPLE TOTAL CARBON NET
LOCATION DATE TO INTERVAL | READING | FILTERED | READING
NO. COLLECTED | WATER (fbls) (ppm) (ppm) (ppm) COMMENTS
TW-1 7/18/2001 0.5-1.0 1-2 0 NS 0
TW-2 7/18/2001 0.5-1.0 1-2 1 0 1
TW-3 7/18/2001 0.5-1.0 1-2 15 0 15
TW-4 7/18/2001 0.5-1.0 1-2 8 0 8
TW-5 7/18/2001 0.5-1.0 1-2 0 NS 0
TW-6 7/18/2001 0.5-1.0 1-2 2 0 2 brick at 0.5 feet
TW-7 7/18/2001 0.5-1.0 1-2 0 NS 0
TW-8 7/19/2001 0.5-1.0 1-2 1 1
TW-9 7/19/2001 0.5-1.0 1-2 1 1
TW-10 7/19/2001 0.5-1.0 1-2 12 12 petroleum odor
TW-11 7/19/2001 0.5-1.0 1-2 2 2
TW-12 7/19/2001 0.5-1.0 1-2 0 NS 0
TW-13 7/19/2001 0.5-1.0 1-2 0 NS 0
TW-14 7/19/2001 0.5-1.0 1-2 0 NS 0
TW-15 7/19/2001 0.5-1.0 1-2 3 0 3 plant debris
TW-16 7/19/2001 0.5-1.0 1-2 0 NS 0
TW-17 7/19/2001 0.5-1.0 1-2 0 NS 0
TW-18 7/20/2001 0.5-1.0 1-2 6 0 6
fbls = feet below land surface
ppm = parts per million
NS = notsampled
AIK-02-0164 4-4 CTO 0153
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TABLE 4-2
SUMMARY OF FIXED-BASE SOIL ANALYTICAL RESULTS -
CAROLINE AND WILLIAM STREETS SITE ASSESSMENT REPORT
NAVAL AIR FACILITY
KEY WEST, FLORIDA

VOA AND TPH
Sample Laboratory Results
Sample®
Sample Date Depth Benzene | Ethylbenzene| Toluene | Total Xylenes MTBE TPH
Name Collected (ft) ng/kg pa/kg pg/kg ug/kg ng/kg mg/kg
CWKW-SS-SB03-001 7/18/2001 1-2 <1.0 <1.0 <1.0 <1.0 <1.0 1,300.0
CWKW-SS-SB04-001 7/18/2001 1-2 <1.0 <1.0 <1.0 <1.0 <1.0 3,200.0
CWKW-SS-SB10-001 7/19/2001 1-2 <1.0 <1.0 <1.0 <1.0 <1.0 2,400.0
PAHS
Sample Laboratory Results
Sample Depth | Acenaphthene | Benzo(a)anthracene | Benzo(a)pyrene | Chrysene Pyrene
Sample Name Date Collected (ft. bls) png/kg png/kg pg/kg png/kg pg/kg
CWKW-SS-SB03-001 7/18/2001 1-2 <430 <86 <86 <86 <430
CWKW-SS-SB04-001 7/18/2001 1-2 <400 <79 <79 <79 <400
CWKW-SS-SB10-001 7/19/2001 1-2 120 240 <76 320 <380
METALS, TOTAL COMBUSTIBLE ORGANICS AND TOTAL SOLIDS
Sample Laboratory Results
Sample® Total
Sample Date Depth Arsenic Barium Cadmium | Chromium | Lead Mercury | Combustible Organics | Total Solids
Name Collected (ft) mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg % %
CWKW-SS-SB03-001| 7/18/2001 1-2 <1 13.00 0.05 9.10 4.60 <1.0 79.00 90.00
CWKW-SS-SB04-001| 7/18/2001 1-2 <1 7.30 0.08 4.70 5.70 <1.0 84.00 90.00
CWKW-SS-SB10-001| 7/19/2001 1-2 3.00 100.00 <1 5.50 192.00 0.20 79.00 86.00

(1) Depth below land surface.
Shading indicates that the chemical was detected.
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TABLE 4-3

MOBILE LABORATORY GROUNDWATER ANALYTICAL SUMMARY
CAROLINE AND WILLIAM STREETS SITE ASSESSMENT REPORT
NAVAL AIR FACILITY
KEY WEST, FLORIDA

Sampling Details Laboratory Analyses
Selected PAHs
Boring Sample Date Acenaphthalene Fluorene | Phenanthrene Pyrene Benzo(a)anthracene | Naphthalene -| DRO
No. ID Collected (ppb) (ppb) (ppb) (ppb) (ppb) (ppm)
TW-1  |TW-1 CTO153 7/18/2001 <50 <50 <50 <50 <50 <50 <1
TW-2  |TW-2 CT0153 7/18/2001 <50 <50 <50 <50 <50 <50 <1
TW-3 |TW-3 CTO153 7/18/2001 <50 <50 <50 <50 <50 <50 <1
TW-4 |TW-4 CTO153 7/18/2001 <50 <50 <50 <50 <50 <50 <1
TW-5 TW-5 CTO153 7/18/2001 <50 <50 <50 <50 <50 <50 <1l
TW-6 |TW-6 CTO153 7/18/2001 <50 <50 <50 <50 <50 <50 <1
TW-7  |TW-7 CTO-153 7/18/2001 <50 <50 <50 <50 <50 <50 <1
TW-8 |TW-8 CTO-153 7/19/2001 <50 <50 <50 <50 <50 <50 <1
TW-9  |TW-9 CTO-153 7/19/2001 <50 <50 <50 <50 <50 <50 <1
TW-10 [TW-10 CTO153 | 7/19/2001 <50 <50 <50 <50 <50 <50 <1
TW-11 |TW-11 CTO-153 | 7/19/2001 <50 <50 <50 <50 <50 <50 <1
TW-12 [TW-12 CTO-153 | 7/19/2001 <50 <50 <50 <50 <50 <50 <1
TW-13 [TW-13 CTO-153 | 7/19/2001 <50 <50 <50 <50 <50 <50 <1
TW-14 [TW-14 CTO-153 | 7/20/2001 <50 <50 <50 <50 <50 <50 <1
TW-15 [TW-15 CTO-153 | 7/20/2001 <50 <50 <50 <50 <50 56 <1
TW-16 [TW-16 CTO-153 | 7/20/2001 <50 <50 <50 <50 <50 <50 <1
TW-17 [TW-17 CTO-153 | 7/20/2001 <50 <50 <50 <50 <50 <50 <1
TW-18 [TW-18 CTO-153 | 7/21/2001 <50 <50 <50 <50 <50 <50 <1
NOTES: DRO Diesel Range Organics
ppb Parts Per Billion

Shading indicates that the chemical was detected.
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TABLE 4-4

SUMMARY OF FIXED-BASE LABORATORY GROUNDWATER ANALYTICAL RESULTS
VOAS AND OTHER ORGANICS
CAROLINE AND WILLIAM STREETS SITE ASSESSMENT REPORT
NAVAL AIR FACILITY
KEY WEST, FLORIDA

1,2-
Date Ethyl Xylenes |Dibromoethane
Sample ID Collected | Benzene benzene Toluene] (total) (EDB) MTBE | TRPH | Lead
GeTL® N/A 1 30 40 20 0.020 50 | 5,000 15
8/22/2001 <1.0 <2.0 <2.0 <2.0 <0.020 0.4) |770.00| <5.0
CWKW-GW-MWO01
11/8/2001 <1.0 <2.0 <2.0 <2.0 <0.020 <1.0 | 310J* <5.0
8/22/2001 <1.0 <2.0 <2.0 <2.0 <0.020 0.8J | <0.01 <5.0
CWKW-GW-MWO02
11/8/2001 <1.0 <2.0 <2.0 <2.0 <0.020 0.6J | 170J3* <5.0
8/22/2001 <1.0 <2.0 <2.0 <2.0 <0.020 <1.0 | <0.01 <5.0
CWKW-GW-MWO03
11/8/2001 <1.0 <2.0 <2.0 <2.0 <0.020 <1.0 | 150J* <5.0
CWKW-GW-MWO04| 8/22/2001 1J 0.7J 0.8J <2.0 <0.020 <1.0 | <0.01 <5.0
Values reported in micrograms per liter.
J = Estimated quantity below the practical quantitation limit and above the method detection limit
Q) Groundwater Cleanup Target Level, as defined by Chapter 62-777
* TPH (C8-C40)
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CAROLINE AND WILLIAM STREETS SITE ASSESSMENT REPORT

NAVAL AIR FACILITY
KEY WEST, FLORIDA

Measurements Parameters
Sample ID Date Chloride (mg/l) Sulfate (mg/l) Methane (ug/l)
8/22/2001 8000 1300 NS
CWKW-GW-MWO3-001 = 5001 6200 990 93.7
CWKW-GW-MWO04-001 | 11/8/2001 11000 2000 NS
AIK-02-0164 4-8 CTO 0153
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5.0 SITE INVESTIGATION SUMMARY

The significant findings from each phase of site assessment activities are discussed below.
5.1 SOURCE OF HYDROCARBONS

A break in a vent valve of a 10-inch diesel/Bunker C fuel pipeline, present under the site, was identified as
the source of the release of petroleum hydrocarbons to soil and groundwater at the site. The break
occurred during a line integrity-testing event during pipeline closure activities. The vent was not identified on

any drawings and the fuel seeped up through the asphalt and on to the surface of the road.
5.2 SITE CONDITIONS

The site is underlain by road base fill material to approximately 1 foot bls, beneath which is oolitic limestone
of the shallow surficial aquifer to a depth of 12 feet. A vadose zone of native soils does not exist at the site,
due to high water table elevations. Lithologies suggesting the presence of confining layers were not
observed at the site. Depth to water in the surficial aquifer ranged from 1.59 to 1.94 feet during August
2001 and 0.75 feet to 1.24 feet during November 2001. Relative groundwater elevations were calculated
from the SWL and top-of-casing elevation survey data. A tidal study at the site revealed the presence of a
fluctuation in water levels of 0.39 and 1.1 foot during a 24-hour period. These data points were used to
calculate the groundwater flow direction and water table gradient at the time of each gauging event.
Groundwater flow at the site during the August event was to the south-southwest and to the north during the
November event. The average groundwater gradient calculated for the site was 0.0086 feet/foot. Hydraulic
conductivity values for the site were determined to be 0.72 feet per day from data obtained by specific
capacity tests conducted during a site assessment at the NAF on Boca Chica. The groundwater flow
velocity was calculated from gradient and hydraulic conductivity values, and is estimated at 0.0206 feet/day.

No active potable water supply or irrigation wells occur on Key West.
5.3 SOURCE REMOVAL

Approximately 3,910 gallons of product and contaminated water were reportedly recovered from the site in
1997 and 1998. In addition, a total of 200 tons of petroleum-contaminated soil were excavated from the site
during that time period. Laboratory and headspace analysis of samples collected from the walls of the

excavations indicated elevated levels of hydrocarbons still present in the soil.
5.4 SOIL ASSESSMENT

Headspace analysis of the soil samples collected during the investigation did not exhibit levels of

“excessively” contaminated soil. Petroleum hydrocarbons and metals were detected in the saturated soil
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samples collected for laboratory analysis at the site which were representative of groundwater

concentration. Vadose zone soils were not present at the site.

5.5 GROUNDWATER ASSESSMENT

Petroleum hydrocarbon concentrations were detected in all four wells during the two sampling events at the
site; however, no GCTL exceedances were found. Results of the groundwater samples collected during the
DPT investigation detected the presence of naphthalene in one location, but the level was below its GCTL.
One DPT sample was collected at 30 feet bls to evaluate the deeper zones of the aquifer; no contaminants

were detected in the sample.
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6.0 CONCLUSIONS AND RECOMMENDATION

The conclusions, based on the data collected during the site assessment performed by TtNUS at Caroline

and William Streets, are summarized as follows:

e The site is underlain by a surficial aquifer comprised of oolitic limestone. No confining layers were

encountered within the upper 30 feet of the surficial aquifer.

e Vadose zone soils did not exist at the site at the time of the assessment. Headspace analysis was
conducted in the 1- to 2-foot saturated zone nearest to the surface. The presence of excessively

contaminated soils was not detected in that zone.
e The surficial aquifer is non-potable and is classified as groundwater of low yield/poor quality.
e The surficial aquifer in the site vicinity is tidally influenced.

e The direction of groundwater flow was to the south-southwest during one measurement and due
north during another, suggesting a strong tidal influence. The surficial aquifer flows at a calculated
velocity of 0.0206 feet/day.

e Contaminated soil has previously been excavated and removed where feasible, and no free product

occurred at the site during assessment activities.
e The vertical and horizontal extent of contamination has been defined by the investigation.
e Concentrations of petroleum contaminants were detected in the saturated soil samples collected.

e Concentrations of petroleum contaminants of concern detected in the four monitoring wells were all at
or below GCTLs.

Based on the hydrogeological and chemical data presented in this SAR, and supported by the criteria sited
in Chapter 62-770, F.A.C., the site qualifies for No Further Action.
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Bechtel | i
Oak Ridge Corporate Center

151 Lafayette Orive

PO, Box 350
Oak Aidge, Tennessee 37831-0350

Talephone: (423) 220-2000

L}

FEB 25 1998

Mark Ewing, ROICC
NAS Key West
P. O Box 9007
Key West, FI. 33040

SUBJECT: Bechtel Job No. 22567
Department of the Navy Contract No. N62467-93-D-0936
DO 0073, NAS KEY WEST, PIPELINE ABANDONMENT - SOURCE REMOVAL REPORTS

Subject Code: 7440

Dear Mr. Ewing:

Please find enclosed FDEP’s Source Removal Reports for the work activities at Caroline and William
Street intersection and the spill at Trumbo Point.

The only missing parts are the waste manifests and certifications of disposal. I spoke to Paul Camire on
Monday, February 23, and he is coordinating the gathering of this information from Patsy Watson. Can
you please get the information from him and attach them to the report?

Also, the report needs a Navy signature. Please send us a copy for our records after the reports have
been signed and the manifests are attached.

If you have-an}f questions or need additional information, please feel free to give me a call at (423)
220-2271.

Sincerely,

. B, Hoekstra
roject Engineer

REH:dem:LR 1543
Enclosures: As stated

ce:  B. Glover (SouthDiv) w/e
R. Demes (PW) w/le
P Camire (PW) w/e

@ Bechie! Environmental, Inc.
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BER Incident#
Source Removal Report

)
{5
[ B

may be used as a cleanup report for any type of discharge, including the cleanup of petroleun discharges under
F.A.C. 82-770. BER requesls thal this form be used, as this form will allow quicker review and closure of the case.
For petroleum discharges, the information contained herein must be provided to DEP within 60 days of soilfdebris
disposal, as required by FAC 62-770.300. Send the report and allachmenis to:

FDEP Bureau of Emergency Response, 2796 Overseas Highway, Suite 218,

Marathon, FL 33050-4276, telephone 305/289-2310, fax 305/289-2337
Date of: Materiai(s} Discharged: Amount:

Incident: /1 ¢+ 1 197 ‘ Pereorevwm . UM KANgws)  gallons

Cleanup Initiated: /1 /[ 157 }_'ﬁﬁuqkie-ﬂ, e L gallons

Cleanup Completed: [ /3| /9D . gallons
Location of Incident: THTERSEC o of Wy \'lqm 5‘_ Crpmlide =T, LHtilUdE:Z[‘.a%B' 20"
Nearest Town: ey West County: ou ot Langitude:-&o%fc"
Cause of Discharge: | [0 vehicle crash Environment Affected:

O tank leak O drum leak B soil o storm drain O impervious surface

O tank ovedill [pipe leak IH"'gmundwaler ‘0 ditch © O wells nearby

O wvalve leak ] O air O surface water: g
Responsible Party/Spiller: i " [Cleanup Contractor:
Nama: V.S, I\j&u _ BecdTBL Buulon .

City: Km.l iUez;‘l‘ State:  FL.  zZip - 33040
Contacl; MA&;L\[::, Fanuq Phone: 305 -29% ~3(2.(» Phone: f—4'1%‘12.@*24‘:[ s

f-\ddress:r NAS \Lo.-.] "JUE?.JF Contact: (Loboert Colore,

Method{s) of Cleanup: Free Product Recovered: 2100 gallons
s0il excavation [vaacuum lruck Free product disposal: O incineration
O booms O skimmer O fuel blending
O absorbants O neulralization g/waslewa rtreatment
_____ o _. 1 (lacye
Amount of Soil Removed: 00 O cubicyds, B lons O Ibs O drums
Dispogal method of soil; Dispasal method of any other debris: -
L‘B/E.cbuil thermal trealmenl facilily O hazardous waste soil thermal trealment facility [ haz, waste
O landfili (W ' O landfill O L

!
Dimensions of soil Exuavation;' 24 K2 e .
Depth to groundwater: % feet. How delermined?; DE.D"«L\ a:-l'f Whatere. . ExXcAayatted

Method/instrument to Screen Soil; Summary of Instrument Readings: [OWA: net result wiout methane)
OVAFID (Org. Vapar Analyzer) highest reading observed: Ee ppm
O PID {Pholoionization Detector} highest reading after excavation; FITAREHEL ppIm
O lowesl reading after excavalion; TARLE ppm
Comments:

Attach a copy of: M@ lable of inslrument readings/depths; disposal
| manifests, lab reporls of soil and wasle analyses (with QA info); cerlificale of disposal {when available).
Certification: [ cerify that the above information and attachments are true and complete, Lo tha best of my
knowledge. | undersland thal submission of false information, or failure to comply with DEP's regulalions, is a
civil and criminal violation and may be grounds for enforcement action. 2

EQ0T DIV MAVAL  AAE i s g
Prinl name:; Affiliation:  puea ezt sadc  Corfajanih

Srgnalurem)‘g f Dale: 26 »14AR P
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1.0 CAROLINE and WILLIAM STREETS - SUMMARY of EVENTS

10/31/97 -
Oil appeared on the surface of the street at the Caroline and William Street intersection at

about 10:00 PM.,

11/1/97
It was suspected that the oil in the street was due to the pipeline abandonment project that

the Navy was performing. Navy and Bechtel personnel were mobilized to the site and
began cleanup. All street surfaces were cleaned up and an excavation was dug at the
suspected source of the oil. A vacuum truck was used to recover approximately 3000
gallons of petroleumn products and 3000 gallons of petroleumn contact water, All
emergency response activities were completed and traffic restored by 11:00 PM on

i it

12/18/97 -
Replaced broken storm lines in the intersection of Caroline and William Streets.

Excavated a 4" by 5-6" hole in the center of the intersection for product recovery.
Approximately 260 gallons of petroleum contact water and free product were recovered.
Approximately 25 tons of contaminated soils were excavated.

1/27/98 through 1/30/98
The intersection of Caroline and William Streets was excavated to remove any remaining

contaminated soils. The scope of the excavation was to be within the confines of the

intersection and not to extend beyond the storm drain pipelines. Also any free product

and ground water encountered were to be recovered with a vac truck. The soils were

excavated as shown on the attached sketch. The depth of the excavation was to the top of =
the groundwater, approximately 2 to 3 feet below grade. Clean soil was reached on the

south and west sides of the excavation. Clean soils was not reached in isolated areas on

the north and east sides of the excavation as evidenced by the high headspace reading and

high Florida PRO analytical results.

Approximately 550 gallons of petroleum contact water and 100 gallons of petroleum
products were recovered from the excavation. Approximately 75 tons of contaminated

sotls were excavated.

224498



" TABLE 1.

Headspace Readings and Lab Results

Carolina and William Street
Source Removal

Sample ID Headspace Headspace with Florida PRO
l (ppm) Filter(ppm) Results (ppm)
Applied Standard 50 50 340
NWE-1 100 0.2 32 1
- NWC-1 o 0 301
N3 0 e
WWN-1 39 0 221
WWC-1 0 NC
WWS-1 938 0 P e
WWS-2 e 0 NC
SWW-3 31 5 - vt
SWC-2 1.3 0.5 181
SWE-2 0.34 0 . 59
EWS-1 0 0 221
EWC-1 0.7 0 4
EWC-2 (duplicate NC NC 34
of EWC-1)
EWN-1 7 0 B4

NC - Not Collected

I - Analyte detected; value is between the Method Detection Limit (MDL) and the
Practical Quantitation Limit (PQL).

The shaded areas represent samples with detections above the applied

standard.

carowill doc 2-18-98



4.0 FLORIDA PRO SAMPLE RESULTS




Environmental Conservation Laboratories

4810 Execulive Park Court, Suite 211
Jacksonvile, Florida 32216-80488
G0 f 206-3007

Fax 904 ¢ 296-6210

Labaratarios

QOHRS Canlicalion MNa, ER2277

CLIENT : Bechtel Envirocnmenktal,

ADDRESS: NAS Jacksonville
P.O. Bax 171

Jacksonville, FL 32215

ATTENTION: Mr. Greg Olscn

FROJECT MANAGER

Inec.

REPORT # : JRBILS
DATE SUEMITIED: January 30, 1998
'DATE REPORTED : February 2, 1998

PAGE 1 OF 3

SAMPLE IDENTIFICATION

Samples submitted and
identified by client as:

#1
#2
#3
44
#5
#e
#7
#a
43
41
#l

#12

NAS Key West

0] -
1 -

a1L/z28/98

EWS-1 & 18:50
EWC-1 @ 18:53
EWN-1 @ 19:00
EWC-2 @ 18:55
SWE-2 & 19:45
SWC-2 @ 19:44
SWW-3 @ 13:53
NWE-1 @& 20:20
NWC-1 @ 20:26
NWW-3 @ 20:26
WWN-1 @ 20:40
WWS-1 @ 20:35

Jm{j /“/d,'g . -

“—Heott

D, Martin



MISCELLANEQUS METHOD
Percent Solids SM2540G

Date Analvyzed

FL METHOD FLPEOQ -
EETRCOL. RESIDUAL ORG.

Hydrocarbons (C8-C40C)

Surrogate:
o-Terphenyl
Date Extracted
Date Analyzed

ENCO LABORATORIES
REPORT # JREILE

DATE REPORTED: February 9, 1998

PROJECT HNAME

PAGE 3 OF 9
RESULTS OF ANALYSIS
EWN-1 EWC-2
75 B4
nz/04/98 nz2/04/98
E-1 ' G2
A 14
% RECOV % RECOV
144 128
02/05/98 02/05/98
02/06/98 a2/06/98

R

DW = Analysis is reported on a "dry weight" basis.

NAS Key West

Unikts

Unita

mg/ Kg

LIMITS
50-150



Fep=-UeE—-=0 Lo - b

MISCELLANEQOUS METHOD
Percent Solids SM2540G

Date Analyzed

FL, METHOD PLPRO -
DETROL . RESIDUAL ORG.

Hydrocarbons (C8-C40)

Surrﬂgéta:
o-Terphenyl
Date Extracted
Date Analyzad

[y R L = T S i T I

ENCO LABORATORIES

REPORT #
DATE REPORTED: February

PROJECT MNAME

FAGE 2 OF 5

RESULTS OF ANALYSIS

EWs-1

B3
02/04/98

EWS-1

41 I

% REQOV
116

02/05/98
02/05/98

JRBES1S

: NAS KHey West

EWC-1
81
02/04,/98

EWC-1

42 I

% RECOV
102

az/as/948

0z2/06/93

139494

Unitke
mg/ Kg

LIMITS
50-1540

I = Analyte detected; value is between the Method Cetection Level (MDL)

and the Practical Quantitacion Level
DW = Analysis is reported on a "dry weight® basis.

(PQL) .



MISCELLANEQUS METHOD
Percent Solids SM25400

Date Analyzed

FL METHOD FLFRO -
PETROL . RESIDUAL ORG.

Hydrocarbona (C8-C40)

Surrogata;
g-Terpheny
Date Extracted
Date Analyzed

I = Analyte detected; value i3 between the Method Detectiorn Level
and the Practical Quantitation Level (PQL]. s
DW = Analysis is reported on a "dry weight®" basis.

ENCO LABCRATORIES

REPORT #

: JRB915

DATE REPORTED: February 9, 1998

PROJECT NAME

PAGE 4 OF 9

RESULTS OF ANALYEIE

SWE-2

a7
n2/04/9a

EWE -2

55

% RECOV

106
GEHDEIQE
0z2/06/38

SWC-2

a4
02/04/98

8WC-2
18 T

% RECOV
108

02/05/98

02/06/98

¢ MAS Key West

Units
mg/Kg

LIMITS
>0-1540

{MDL)



CEL I*) METHCD
Percent Salids SM25400

Date Analyzed

FL METHOD FLPRO -
PETROL. RESIDUAL ORG.

Hydrocarbons (C8-C40)

Surzogate:
o-Terphenyl
Date Extracted
Date Analyzed

ENCO LABORATORIES
REPORT # ; JRA91S

DATE REPORTED: February 9, 1398
PROJECT NRME : NAS Key Wesc

PAGE 5 OF 2

RESULTS OF ANALYSIS

SWW-3 HWE-1 Unita
gl 75 %
nz/04/98 02/04/98
SHH-3 ' NWE-1 Units
72 . 32 I mgfxg
% RECOV % RECOV LIMITS
140 115 50-150
02/05/98 nz/05/98
nz2/o6/38 oz2/06/98

I = Analyte detected; wvalue is between the Mathod Detection Lewvel (MDL)
and the Practical Quantitation Level (PQL],
OW = Analysis is reported on a "dry weight" basis.



Fal-Qo-uid Lea L

MISCELLANEQUS METHOD
Percent Solids SM2540G

Date Analyzed

FL. METHOD FLPRO -
PETROL. RESIDUAL ORG.

Hydrocarbons (C8-C40)

Surrogates:
o-Terphenyl
Date Extracted
Date Analyzed

M- =l U DIy 11 =

ENCO LABORATCORIEE

REPORT #

JREDLS

DATE REPORTED: February 9, 1998

BPROJECT NAME

PAGE 6 OF 5

RESULTS OF ANALYBIS

HWC=-1

B4
nz2/04/948

NWC-1
30 I
¥ RECOV

106

o3/05/48
n2/06,/94a

¢ NAS Key Weat

NWW-3
74
g2/04/98
NWW-3
30040 D1
% RECOV

L3

02/05/948
gz2/06/98

+ = Surrogate recovery unavailable due to matrix interference.

T =

OW = Analysisz is reported on a "dry weight! basis.
D1 « Analyte wvalue determined from a 1:50 dilution.

Units

e

nitse
mg,/ Kg

LIMITS
5C-15C

Analyte detected; wvalue is betwesen the Method Detection Level (MDL)
and the Practical Quantitation Level {(PQL],



ENCO LABORATORIES

REPORT # : JRB915

DATE REPORTED: February 9, 1998
PROJECT NAME : NAS Key West

PAGE 7 OF 8

RESULTSE OF ANALYSIS

MISCELLANEQUS METHOD WWN -1, WWS -1 Units
Percent Solids SM25400G 86 91 %
Date Analyzed 02/04/98 02/04/98

FLL, METHOD FLPRO -

PETROL. RESIDUAL ORG. Wi -1 ' WHS -1 Units
Hydrocarbons (C8-C40) 23T . 5000 D1 mg /Kg
gurrogate: % RECOV % RECOV LIMITS
o-Terphenyl 120 * 50-158
Date Extracted 02/05/98 02/05/98
Date Analyzed 02/06/98 02/06/98

* = Surrogate recovery unavaillable due bto matrix interference.

I = Analyte detected; wvalue is between the Method Deteciion Lewvel (MDL)
and the Practical Quantitation Level (PQL).

DW = Analysis is reported on a "dry weight" basis.

Dl = Analvte value determined from a 1:50 dilution.



Faebh=-043=58 l1lsa=4090 &SI mmmieess=r

FL METHOD FLPRO -
PETROL. RESIDUAL ORG.

Hydrocarbons (C8-C40)

surrogate:
n-Terphenyl
Date Extracted
Date Analyzed

ENCO LABORATORIES

REPORT # : JREILS

DATE REPORTED: February 9, 1993
PROJECT NAME : NAS Key West

PAGE & OF 3

RESULTS OF ANALYSIS

LAB BLANK Units
E.6 U mg/Kg

% _RECQV - LIMITS
117 50-150

pz/05/94

02/06/98

-

U = Compound was analyzed for but not detected tc the level shown.



ENCO LABORATORILES

REPCRT # : JHE91S

DATE REPORTED: February 9, 1998
PROJECT NAME : NAS Key West

PAGE 9 OF §

QUALITY CONTROL DATA

% RECOVERY
M5 /MBD/LCS

Parameter

PETROL . RESIDUAL QRG
Hydrocarbons (C8-C40)

6L/ 76/ 612

ACCEPT % RPD ACCEPT
LIMITS MS/M3D LIMITS
50-150 22 25

Eqviranmental Conservaticn Laboratories Comprehensive QA 2lan #9560038

< = Lesgsz Than

M5 = Matrix Spike

MSD = Matrix Spike Duplicate

I8 = Laboratory Control Standard
FPD = Relative Percent Difference

This repeort shall not be reproduced except in full, without the written
approval of the laboratory. Results for these Procedures apply only to

the samples as submitted.
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Legend SAMPLE TYPE MATRIX QC LEVELS
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i 2
Station ID | BEI Sample Sample Matrix Collection Container |D Preservative Pay Item F'ara eter Pricrity 4 QC Code
D Type Code Date/T irr]e ;
I Eya e T ~ P i IO AT 7 o ; L 5 F = e
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5.0 PREBURN SAMPLE RESULTS
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L L I T R = o

West Paim Besch, FL - Maguum Environmental Services '

ol Rcc:rﬂmil‘ﬁhgw SOIL DATA AND CERT[FIC%EE% E’EET Diate: ?/ ?X‘
Geaerstec’s Nawe ; CNA S SST7 Fim: - ]
cy ey wesST does FL 2 330%0 Lo L Suw Zip:

Contact Mame: Rﬁr;?'ﬁ{t”g_{r thr{??_gjz?g, 25%3 | Contact Phaone: E
Testing Leboratorys EN (O LALS Ssmpling Procedure (aftach aoditiooal shect ind raeps)

Cantact: R[Cle CAMF thu:/?pﬁd) 296-2001 OSamples miem in-sitn  Samples taken fom stockgpile

te Historyi F7¢ AT TH: = LB/, '
stre History ﬁ(ﬂz%ﬂ%@rz 5 TNTERSECTION OF HROUVE | Be Qunly 50

mgiﬁm:o%emﬁa’ SFILIMMS ST _Taraesscrion
Ciy: I EY WEST Sic: FL- | Elassificasion:
Sowres of Cantamination (UST, AST, Spill, Other): SEE APoVE :

Type of Coalaginatian (Gas, Diced, Wests Ol et PETROLEUM Frel (BunkER. L] (Hazardous

cata box below end attach all required aalytical reports, inchading test metbodologied used. Unless ottzwis neted,
One {1) sample for 140 tons {100 cubic yerds) oc less; three (3) semples fer
mod oae {1} eddtional sample fior cach additional

Pleass check mpprop .
compeaite sspaples ahould be collected wilh the fallewing Gequecey:

700 1ans (500 cubis yurds) oo Jess, five (5} samples for 1400 tons (1000 cutdc yards) or less;
100 1eag (500 cubic yards).

V:a,\wn mﬁfymmﬂmﬁﬁmmd herein |8 eontaminated salaly by | O To¥e certify that the soil referenced herein |3 contaminated whally
-,—irginpmulmpm&&cl&ﬁm gascling diese] flucl, #2-6 furl eils, ot in part with neo-virglh pewcioum products, uesd o, hydraulie
jet fisel, or kerosens, oil, mingral oil, or some Unkpown souree.
. Attechid is analytical dats from a Flarida state certified leb for the Attched i analydeal data from & Florida state ceriified 1ab for the
followlng: following:
1. Total Recoverable Petroteum Hydrocaboas (TRPH) 1. Total Recaverable Petroleum hydroearbens (TRPH)
. FPA Draft Methed 9073 or -EP A Draft Method 5073 ar '
-Perolsum Residual Orgenics FLERO - Petroleum Residusl Organics FL-PRO
9. Volatile Aremftic Orgaics (BTEX) 5. Volatile Aromatic Organies (BTED
EPA Methods 3020 or BOZ1 JFPA Method §020 o 8021
1. Yolstile Organic Halocarbons (VOE) 3. Voladle Orginle Haloearbens (YOH)
-EPA Methods 3010 o a0zl EPA Method 8010 or 8021
4, Tolal Metals 4, Total Metgls
.8 RORA melals (Arseoi¢, Barjum, Chroxium, Cadmium, Lead, .8 RCRA metzls (Arsenis, Barivm, Chromivm, Cadmium, Lead,
Mereury, Selenlum, Silver) Meccury, Seleziim, Silver)
5, Additional lests a3 required 4. Total Organio Halided (T
-EP A Mothods 5020, 5050052553, S050/9253, S050/R055
&. Polyclarinated Biphenyls (PCB3)
JEPA Mzthed 8080 B
4, Additdesial tedts 45 required

No soils reforsnosd herein may be dellvered until the forogolng certificate s rscetved 10d approved by Magnum, and Magnum laoes
manifests and assigas a dellvery date, FHany soil dellvered to Magnum sre found to ba Khazardows waste” prirsuant to federslor
atate rogulations, Chient shall be solely responalble for the removal of these solls from Magnum's facilily, Jf Cllent falls ta jo remove
such soits, Magnum, acting as Cheat’s agent, mAy arrange for such removal at Cllant's expenie :

“Phis it a comples ad ascurats daseriplion of the soil referescad herein? po delibarate or willfel amluaions have been mads, and all known
or suspected hazards have batn disclosed heratn, 10e further horeby cartify that tha soil Is not “harardeur ' ar deflnad by LS. Departmant
of [rarupartatien (DOT), US. Environmental Protscilon Agency (EPA), tial or lacal regi tattons, and that alf xamples hurve bean token
according to a DEF approved Qualiy Az F W required amalizal regorss are artacked ™ '

-

Oenerator's Signature = —
e UCHAEC T« SKINNER . O e i/ A
Consultant’s Signature_ o :

Print N L Date .

TOTAL F'.. g2



Environmental Consarvation Laboratores
4810 Executive Park Court, Suita 211
Jacksanuille, Florida J2216-606%

904 / 296-3007
Fax 904 / 266-6210

Laboratories

OHAS Cerilication Mo, E32277

CLIENT : Bechtel Environmental, Inc.

ADDRESS: MAS Jacksonwville
P.O. Box 171
Jacksonville, FL 32215

ATTENTION: Mr. Greg Olscn

REPCORT # : JR9003
DATE SUBMITTED: February 7, 1998
DATE REPORTED : February 9, 1998

PAGE 1 OF §

SAMPLE IDENTIFICATION

Samples submitted and
identified by client as!

NAS Key West

02/0a/98

F1

FB-1

PROJECT MANAGER M Z\/‘:"

Scott D. Martin



EFA METHOD BOLlO -
VOLATILE HALOCARRBONS

Dichlorodiflucromechane
Chloromethane

Vinyl Chloride
Bromomethane

Chlorgethane
Trichloroflucromethansa

1,1-Dichloroethens
Methylene Chloride
t-1,2-Bichloroethene
1,1-Dichlorcethane
c-1,2-Dichlorogthens
Chicroform
1,1,1-Trichlorcethans
Carbon Tetrachloride
1,2-Dichloroethane
Trichloroethene
1,2-Dichloropropane
Bromodichloromethane
c-1,3-Dichloropropene
k-1, 3-Dichloropropene
1,1,2-Trichlorcethane
Tetrachlaroethene
Dibromochloromethane
Chlorobenzene
Bromoform

1,1,2,2-Tetrachloroethane

1.3-Dichlorobenzene
1,4-Dichlorobenzens
1, 2=-Dichlorobenzens

Surrogabte;

Bromofluorabenzene
Date Analyzed

U = Compound was analyzed for bBut not
I = Analyte detected; value is between the Mat
and the Practical Quantitaticn Level {POL)

DW = Analysais is reported on a 'dry welght" basfis
1 = Analyte value determined from a 1:5 dilution.

o

RESULTS OF ANALYSIS

Pp-1

6.0
12
6.0
6.0
12
12
6.0

13
0
0
0
0
o
0
0
a
0
B
0
0
d
i
a
0
0
0
0
C
¥

F\@fh?\ﬁEn?x@fhﬂ\mcnﬂxm[naﬁm:nuxaxm

U
u
u
u
r

u
u
u
U
u
u
8]
u
u
%
u
u
u
8]
u
9]
u
1
U
u
U
u
u
u

ENCO LABORATORIES
REPORT #

: JJRS008

DATE REPORTED: February 9, 1998

PROJECT NAME

PAGE 2 OF 5

D1
D1
D1

1
D1
D1
ol
0L
D1
ol
£l
DL
D1
D1
D1
DL
Dl
D1
D
DL
D1
b1
D1
DL
Dl
L1
Di
DL

% RECCY

100

02/08/98

aQ
o
.0
G
o

|
0
o
0
0
0
o
0
Q
0
a
.0
Q
G
a
o
4]
1]
0
]
a
¢
0

fid]

I

.4a

-

NAS Key Weat

ANE

0
8]
)
u
U
u
u
I

u
u
u
J
u
u
)
U
U
u
U
u
4]
u
u
()
U
U
U
a

8]

% RECOV
95
02/08/98

detected to the level shown.
hod Detection Level (MDL)

Unita

pg /g
kg /Kg
ug/Kg
ug/Kg
bg /Kg
kg /Kg
pg/Kg
pg/Kg
#g/Kg
rg/Kg
ng s Kg
na /Ky
ua/ Ky
ug /i
ng/ Ky
1g/Kg
ug/ Kg
1g/Kg
ug/Kg
na/Kg
#g/Xg
rg/Hg
pg/Kg
ng/Kg
ng/Kg
Hg/Kg
ug/Kg
ug/Kg
pg/Kg

LIMITS
30=-1583



ENCO LABORATORIES

REPORT # : JR300A

DATE REPORTED: February 9, 15948
FROJECT NAME : NAS Key West

PAGE 3 OF §

RESULTS OF ANALYSIS

EPA METHOD E8020 -

VOLATILE AROMATICI ER-1 LAB BLANK Units
Methyl tert-butyl ether 12 ¥° ‘DL 2.00U0 ug/Xg
Senzene 6.0 0 D1 L.ou 1/ Kg
Taluene 5.0 U D1 1.00U s /Kg
Chicrobenzene §.0 U Dl 1.0U pg /Ky
Ethylbenzene 6.0 U D1 1.00 ng/Kg
m-Xylera & p-Xylene 5.0 U D1 L.ou Hg/Kg
o-Xylene 42 D1 L8 & ng/Kg
1, 3-Dichlorobenzene e. 0 U D1 L.0 U o/ Ky
1,4-Dichlorobenzene 5.0 & Dl 1.0U g S Keg
1,2-Dichlorobenzene 6.0 0 D1 1L.0U ug/Kg
Burrogate: % RECOV % RECOV LIMITS
BEromofluorobenzensa 110 as 15-140
Date Analyzed p2/08/9a p2/08/98
MISCELLANEQUS MBTHOD PB-1 LAB BLANE Unita
Percent Salids SM2540G g6 ' NE %

Date Analyzed 02/08/948

U = Compound was analyzed for but not detectad to the level shown.
¥R = Analysis not requested for this sample. .

DW = Analysis is reported on a "dry weight" basis.

Bl = Analyte wvalue determined from a 1:5 dilution.



TOTAL METALS

Arsenic
Date Analyzed

Barium
Date Analyzed

Cadmim
Date Analyzed

Chromium
Date Analyzed

Lead
Date Analyzed

Mercury
Date Analyzed

Saelaniwum
Date Analyzed

Silver g
Date Analyzed

FL METHOD FLPRO -

METEOD

6010
6010
Golo
6010
5010
7471
6010

6010

PETROL. RESIDUAL ORG,

Hydrocarbons (CB-C40}

Surrogalba:
o-Terphenyl
Date Extracted
Date Analyzed

*

E 0 1

I

ENCO LABORATORIES

REPORT # ¢ JHIO09

DATE REPORTED: February 9, 19948
PROJECT NAME NAS Hey Wesgt

PAGE 4 OF 5

REQULTS OF ANALYSIS

PB-1 LAR BLANE Units
6.0 0.50 1 mg /S Kg
pz/09/98 02/09/98
7040 : 20 mg /Ky
02/09/98 02/09/98
1.00 1.0 0 ma /Ky
az/059/98 - ecz/09/98
13 1.0 0 ma / Kg
02/09/38 02/09/98
100 1.00 ng/Kg
02/09/98 02/09/98
0,11 0.010 U meg / Heg
02/07/98 02/07/98
2.0U 2.0U mg/Kg
0z/09/98 pz/09/94
2,00 2.0Uu meg /S Ko
az/09/98 pz/09/98
ER-1 LAB BLANK Unita
1200 Dz 3.3 U me / Kg
% RECOV % REQOY LIMITS
x 98 g88-125
nz2/08/98 0z2/08/98
p2/08/98 a2/08/948

Surrogate recovery unavailable due to matrix icterference,
Compound was analyzed for but not detected to the level shown.
Analyte detected; value is batween the Method Detection Level (MDL)

and the Practical Quantitation Level (PQL)..
DW = Analysis is reported on a "dry weight" basis.



Feb_{_‘]g_.gﬁlj,;-_‘ - A e BN s N el R

Paramaber

EPA Method 8010
Methylene Chloride
chloroform :
carbon Tetrachloride
Trichloroethene
Tetrachloroechena
Chicrobenzense

EPA Method 8020
Eenzene

Tolusnea
Ethylbenzene
o-Xylene

Tobtal Metals
arsenic, 6010
Barium, &C10
Cadmium, 6010
Chromium, 60L0C
Lead, GOLO
Mercury, 7471
Selenium, 6010
Silver, 6010

PETROL, RESIDUAL ORG.
Hydrocarbone (CB-C40]

Environmental Conservation Laboratories Comprehensive QA Plan #560038
MS/M5D/RPD unavailable due to high original samplse concentration.

x =

g BN e B ¥EOF 071

ENMCO LABORATORIES
: JEB0OO03

REPORT #

DATE REPORTED: February 9,

FROJECT NAME

PAGE 5 OF 5

QUALITY CONTROL DATA

% RECOVERY
M3/ MSD/LCS

111/111/108
108/109/ 97
117/113/111
a7/ 37/ 90
121/108/ 98
g2/ 81/ 98

g4/ 93/ 93
61/ 63/ 85

if wf 88
60/ .52/ 88

95/ 92/ 95
39/ a7/ 948
95/ 95/ 98
ag/ 95/ 9%
102/102/102
116/117/113
100/100/ 39
100/ 96/ 97

1047112/ 82

< = Less Than

Ms = Matrix Spike

MSD = Matrix Spike Duplicate

LCS = Laboratory Control Standard
RPD .= Relative Percent Difference

This report shall not
approval of the laboratory.
the samples as submitted.

ACCEPT
LIMITS

16-187
50-+143
54 -150
i6-142
55-144
62-135

53-143
43-240
39-233
17-161

67-118
TJ0-120
65-119
73-120
63-122
71-138
60-121
69-118

50-150

NAS Key Weat

1998

% RPD ACCERT
MS/MED LIMITS
<l 27
=1 19
3 21
<l 26
5 21
1 20
10 20
3 16
* 16
14 15
3 12
2 14
1 12
1 14
<l 26
<]l 13
<1 14
4 10
7 0

be reproduced except in full, without the written

Results for these procedures apply only to



i

NAVY RAC CHAIN Or CUSTODY RECORD

of i A

This package conforms to the conditions and limiations specifisd In 49 CFR 173.421 for excepled radicactive materal, lmited quantity, n.o.g, UN2310

O KA -RAC Y COER, MU

Page
—x Facility Name: AisiS £ foie <7 SEIR No.:
: F iy P o
&ﬁ“ﬂ Site Name: { A ciizbos ST Sl ap Fledf COC Number.
B/ | Delivery Order No.: Lab: EAMCE MR
Cooler/Crate No.:_ : ; gt Field Logbook No.:
Sampling Event:: /5 6. - joéeps 597iif e FA0r FH LR 7. Loghook Pg. No.: -
. T AL 7
o - a T EF i ] g ¥ oA - '.";-'.’I - e
C25 s ﬁ'ﬂ‘fr.r{r’ﬁrﬁ;*{f’, fﬂ’ AN FRE L. ;'1'- . __ .
Sampled by: Print e ? Sian / Print Sign
Legend SAMPLE TYPE MATRIX E QC LEVELS
PSE  Presesvative Blank BLS  Bind Spke MR A $85 Subsurlaca Sol FTW Polabla Water £ Sample rasults and OC raparted
FOP  Figkl Dupbcata ELE  Bind Blank FLO Fioa SED  Sadiment EgP D Sarmpila results, OF and raw data raponad
ENV  Emvirooemental PTS  Poid Source FAU Fauna SFS  Suwriaca Soil S0 Solid E Sample rasults, blanks, and calibration Tepotied
FOB  Fisld Blank FRP  Figld Beplicate GWT  Grosndwalar, 5P Sudace Waler WNT Wasts Walar & Soreening level analysis: sampla resulls zng
GED  Geolachnical Sampla RSB Ainsals Bank LCH  Leachate S5 LW Solid Wasle OC as repadtad
MXD  Malix Spike Dupiicala SPL  Sph QL il = Wasla 85T Sulaca Water
MX3S  Malrix Spike TRP  Trip Baank DI Desonized Watsr Qeganic Frea Water Slorm Evant .
LFY  Deionized Crganic Frae Waler
Station iD | BE! Sample Sample Matrix Collection Container 1D Preservative Pay ltem | Parameter Priority QC Code
D Type Code Date/Time
= _| - S e £ - £ - - T K Fra o oo, g r - gl
C5-SE | 55— ER L DES #5015 | pE-(-0f | Cii ¢ | Pl bowlerdl 2% fae] 7
e P S e DR [ o ; —
- ST TrER- LAl L SBES 705G | FFE— |- I Iz 7 T i r'
LE=SE | FR & SES W sz | TR~ i N/ NS ETAH E / Y
—-- B L r— E [T = _- :
2P Il i me————r D
A I R B - 2t i e L = = —— ok =3
"f'f S f{.r}’ﬁr\ﬁ. i fondd 1__,f ! '_"_—‘—“‘————-_--—..________‘__
/RELINQUISHED BY ‘RECEIVED BY | DATE TIME REASON FOR TRANSFER - | COMMENTS/IINSTRUGTIONS
I /r.'l." o 7 e e e P Jrad - ey o . - R 7 T ™ R - e
Jivneny gV e T FaESEA -?%rr’?f J 2002 e |5y 7: LB fr EAARIEK, Eg:{'ﬁ’??i N T ff’f ’-«6/ ] B /
T )II _." 7 T 7 .
CONTAMINATION YES | NO
Radiclogical ><
Chemical FF 757 i-i il * s
B L - 1* Lr_.'h - - R
Shipper. 47 de L A e L i A AENT e L e A S - £ sy BRI e s -
- - 7 T 7 re | F"’“‘}ﬂ :t'_'frtr \-,{?’l]lf'._!’f == Z.C)‘_'_':Ih i
e T s o T £ BRI FEDEXH VS E3257 AT
Ship to; &= M £/ /ﬁfi/‘ﬂgf; LRI PN TR I Ay ferie 7.0 2u Tl 2 {, A, " it Airbill No. Traffic Report No.

D ——



6.0 WASTE MANIFESTS

2124498



Shippe
GMN ENVIROMN 4 i : ,
{Carrier) {"M e MENIALSVC SCAC.__  _ Carria
e, sutfect ta tha classifcalians ard Lanls in alec on thi dale ol this 0ill g Lacling;
at TR, , date from _

the proparty descriteed belaw, in apparent pood andar, oxcapl as rated (conteals and condition ol contenls of packages unknawn], marked, CEHMER
(Iho ward company badng undarstood hreaghaul this sanirg as meaning any pesson of copomlion b possossion af the propety ke L o
castinaticn, il e is-own road or s own watar i, otharwizs b delienr 1o anathar carmtor o He reute 1 sakl dastination, )| is mubsaily agread, &
portion af snid routa |o destidaten, and ns la sach party al any $me inlerosted i all o any ol said propeity, that evesy sarvice 1 ba parermesd hal
kaw, whalhar printed of writan, haroin contained (a4 specilied in Appandix B 1o Part 1035] which arg harady agrood ta by the shippar and accapled

TO: {Mail or street address of consignea for purposes of notification only.) FROM:
MAGNUM ENVIRONMENTAL SVC. . A i
| Consignee Shipper A3 0 / A
1280 N.E. 48TH STREET I _ :
Streel Streat  Fricorz trsd i
PDMPMDl H— e 33{)8‘4 .. PR -:'-: ..-v"-‘
Destination Zip Origin /%3 £ 37 /4 - ’{ 2
Houte: ' s

1
Trailer InilialNumber
e s

At F

_'Df}livaring Carrier

' “Hazard | - 1D,
- | Number |

o _l

Remit C.0.D. to:

Address;

City: State: Zip:
I-%1mmmmwamwumhhummmﬂbﬂuh&qmm FaTe L0 ‘amer)of shope™t wele’,
An = whary o i i deparcen] on ke, St e meuieed K gl IpecAcaly g B dpeend &1 checlarnd vl & o propay.

+ el o et vk of B prncy b Pervy

iy ALekad by e s T be nat §acesdng por

i K Sty Pl B slrrs-raereed Ml enisln B Tty Gli A, frierbad, pRchaged Faked s

DT, 47 AT I DD Endeon Aor ragLE B dSOne k) b v ddysbaairls regulndong of o Dpartman
P den,

COD  amm =
§

Charges Advanced
$___ O

PLACARDS
REQUIRED -

s

2F=AIAL INSTRUCTIONS:

w.""__.‘

WAGNUR ENY]

A ! [ i
e s f e A _ CARRIER, -+ r /
nEHrﬂ",:,t'? LMy g L, |"F e At _r:J'r OATE: " = .‘"'J Wt PER e e L, "/ o

— EMERGENCYRESP ONSE
TELEPHONE NUMBEHE -+
oritorad at 4 limes L1 H@ta.-dmn‘zfr.umu i

aiarant pel e addrees o Shpar

Generstor and/or Consultant

ey e
-f?Z/f’ ] ¢
Generator's Mame and Billing Ad?cs_:
Commanding OfF{ e
MAS Key Wast
P o Box R00T, Code
Bwy West, L 3304
Consultant's Mame and Billing Aderes
floohtel
Building 112, Fo
Truman
Ray Wast,

Alitiad

£l 3304

Generation Site {Transpart fom)l {nan
HAE kay Wast

Walhesr o f Carclir

Kay West, FL 000C
Designated Facility (Transport to): (na
TCE Magnium Envive
2401 Pairgrounds

West Palm Beach,

Transporter MName and Mailing Addees
Zoil Tech

1A L4400 3 G2nd- Aventd

Miami. FL 3301&
Description of Seil Molstu
Sand O Chganic O %_]g
Clay O ‘CHher Q ~ .
Sand 0 Crganie O En'_lg
Clay O Olr @ -

List any exception to itema livied above:

Cenerater's andfor consultant's cer
Sheel completed and certified by m
any way,

Transporter |-

Transporter’s cérr{,ffmffan: IWe a
condition as when received, [/We
without off-loadirg, adding ta, sub

T o o

[iacrepancies:

-'Rzryrh'ng FII_LLI";H}" certifies the receipl
Prid o Type Bame: i
Rabecra Piche




77

Generator and/or Consultant

i MAGNUM THERMAL REMEDIATION FACILITY

MNon-Hazardous Soils

P i

Hespindibld idr Bdjuilent:

Fadifluf o

Trd:'l!-[.lgafjl}\lz? #

Gendralor's Phiabls b W S S

Generator’s LS EPA 1T Ma,

Crerietafor sl wingt Billing Aeddfési]”
HnE ey Hest R e o Wy
i B anpT, EPI TV R T Sergon lo Fﬂnrtqi:i_i TR
Ry Weal €l 3340 LEE FAXH: CustpmedAgeoul Mumber with TPS:
Gonsulianl’y Name and Billing Address: Gonsalmnt's Pheaput (3 4 49
Baildiong YL2 . P Row L5189 :
G Pedsa fo Cobtact 1" (-
Trwian ARl
Koy Wast, FL 33040 Lo A XD 61 206 A147 Cul)anide Akt Number with TI'S:
eration Sjte (T grt from): feaare & pefdress) Site Phone b: BTEX
Spagistop Sl Meppery TG
vernm of varaline and WiLliromd 80U FTon to Contch ThH
Levels
. , i o FAXY: T ava,
Koy wWent ., FL O0Q00 Lo, FAX a f}h
Desipnated Facility {Tea o) (Amae & adiress)] Fagility 'hore 82, o = o - Facility Feerndt Mumbers
'1'1%;‘}:3;}.’11:;:. trv L ronimeanbtal ) SR RO 3
I:“:':' e {, [+ '_‘\:'1.1'1-&1.-55 fiom "l E?‘T—?‘:"E‘ ..'?E““E‘!’FE'L l'li’ii.'.'l ;’
-
Woat D ala Paach. PLoE3sll [ FAMLY VTR D09l
Teanspopier Wame ipd Maillng Address: Trahejpefiede's Bhine 0 3 1 6 7 Transporter’s US EPA 1D Mo
Pdaon Talnd Avenid ;
Pecgon o Coptgl : javaa Dansponers LOT Mo
Fiami. ML 330l SR Baki By T R Cuistdmer Adepiint Mumber with TPS:
Description of Soll Moistura Content | Contaminated by: [Approx. Oty:|  Desciipllon of Delivery Gross Weight | Tare Weight | Net Welght |
0-10% O Cas Q@
Sud O Oegaria B 10-20% O Criesel O
Clay O Gl a 0% - aver O Ciher O o
s 0= 10% a Gas O
ot i 0-20% O Diesel O
Clay Q Dther 20% - over O CHhwer O - h.

List any expeplion to (tems lsted abave:

any way.

Generator’s andfor consullant’s certification: [/We certify that the soil referenced herein is taken entirely from those soils described in the Soil Data
Sheet completed and certified by mefus for the Generation Site shown above and nothing has been added or done to such soil that wonld alter it in

[
wepater 0 WS

0

T A,

s}

Censultant

T 1ol

Eavd

Transporter’s certification: 1/We acknowledge receipt of the soil described above and’ certify that such sofl is being delivered in exactly the same

[

m . " ] [} = I3 ¥ = i ] ] iy

E condition’ as when received. [/We further certify that this soil is being direcly transported from the Generation Sile fo the Destgnated Facility

a without off-loading, adding to, subtracting from or in any way delaying delivery to such site. Lo T—

& | Frint o Type Name: ; . Signature and dale: ; : Manth | Day | Yer
L : . : o e

= X = 1 A n e J‘y’ II.’ {F
: T vy - v g

s ;

G

=

1] . . :

= | Recycling Facility certifies the receipt of the soil covered by this manifest except as noted above:

ol it

=, | Print or Type Name: . Signabtwre and date:

gl Rebecra Fichs

£ 5

SR

GEMERATOR # CONSULTANT'S COPY




Generator andfor Consultant

g MAGNUM THERMAL REMEDIATION FACILITY

‘Mon-Hazardous Soils

Regponsiblq fpr Sypent Transparter Truck : s Uy ' l-,jt.;?{i”
: [ 1

2 e

¥ ik 1y 2 T ' -y
Generataty e g Billng fdresg Gengrptoris Phone #£. 711, 3 4 [ Generator's US EPA D No.
HAH ey Blost Peon o P B
s e 5007 vads 18279 PM Patsy HoHeLl
Foy Went  FL 33040 (P R CHSTARF! Number with TFS:
illi ! I *s [ n W P
Q?NEJHSLNTﬁme and Billing Address (EudJsH En:t 5 l_l_-."?ll-"-"i 44y
H . X i - :I ] |"} el 5 £} .
Goilding 112, PO Bax 1518 Bevog o CoTAh £
Trnman Annas
ey Weat, FL 33040 Wah BA¥fiey 208 3347 Cugtomer-facount Number with TPS: |
Ceneraticn Site (Transport from): fname & midress) Site Phone ¥ BTEX
MAE Fev HWast Levels
eoener of Caroline and WLLLlams Sty Peson o Contace TPH
Levels
X FAKN: “[ave.
b ki Wont, FL onooo Uia Levals
Designated Facillty (Teanspart to}: {nmne & address) Fagility.Phoned, .y o Facility Permit Mumbers
TIFE Magrnum Environmental Ll e AL BO0 I
M0t Paicurounds Boad Prosop loContacts s po o v J
’ v
Mant Palm Leash, Fl, 33411 vaa [Tl doaD
'I:ra_n_spafwr ?Iam.u: ﬁnd tdailing Address: Tr"’-."iﬁ'm."f‘“ Ehang 1 T Traraporier's LS EPA 1D Mo.:
Lo iy AL T LY i -
it Ind Avenud Person to Coptact: Transporter’s DOT Mo
vialiubeiied T E I.:-.'"lll. 1.8
Miaad . PL 23016 Uan BAMre ) ;g 4Rty Custgnide plictamt Number with TFS:
Deseription of Seil Molsture Content | Contaminated by: [Approx. Gty:|  Description of Delivery Gross Welght | Tare Weight | Net Welght
0-10% O Gas O
SapdcEl o 10-20% O Diesel O
Cy O Other O 20% - pver O _ Other O .
e = 0-10% O Gas Q =
andnele  FOBALG 0-20% O Diesel O
Clay O Other O 0% - aver O Cther O =

List any exeeption o items listed above:

Generator’s andfor consultant's certification: 1fWe certify that the soil referenced herein is taken entively from those soils described in the Soil Data

Sheet completed and certified by me/fus for the Generation Site shown above and nothing has been added or done to such soil that would aller i in
Day

LT
Wdamith, Year
/9%

V70 Willeme s et 1 bllmens - |50

Transporter's certification: {/We acknonledge receipt of the soil described above and certify that such sotl is being delivered in exactly the same

. Recycl., Facllity

[

g

E condition as wihen received. I/We further certify that this soil is being directly transported from the Generation Sile to the Designited Facility

3 without off-loading, adding to, subtracting from or in any way delaying delivery to such site.

E Frrntor meimm Sigrature and date: B i Moath | Chy r

g ) = | | X

= T ot e R ____?f l/::?./ - Q—] r’{ CT
Discrep: a:atl'u'l' s ¥ )

Recycling Facility certifies the receipt of the sofl covered by this manifest excep! as noled above:
Slgmaiuee and date;

Frint ar Type Mame:
Fobuoea Tiche
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Mon-Hazardous Soils
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[ i - T v
i + - “p s 1 o = [
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Generation Site (Transport from): {rrme & mddress) Site Phane i BTEX
AS Koo ) Waagl Levels
cornat oF Savelivee and Wiliiams &Ly FPefon o Contack TPH
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5
S|y Weat, FlL 20000 LEn EAXR: AVG,
w Levels
[~
2 i Facill ot 4o | & aelefrezs) Eadtlity Photserdy . Eacility Peerrit Mumb
S i i TR oY e e R N
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5] S a . oEe g gE T o I .
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m
3 S Fa e
@ |West Palw Beach, PL 33411 UsA BELi791-003
ay
; {% Transpoqler r}“"{“ﬁd Mailing Address: T:f“iﬂq';'ﬁf-‘ ['E‘“'-"{j # s by Tranaporter's US EFA D Mo
' Ta400 Ladad avenus
T L ;
Efﬁ”&[?ﬁﬂﬂ“%l TAL e ansporter’s DOT Mo,
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Descriptian of Sl Moisture Content | Contaminated by: |Approx, Qty:|  Description of Delivery | Gross Weighl | Tare Weight | Net Weight
: , 0-10% O Gas O
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M S 10-20% O Diesel O
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List any exception to [tems listed abave:

amy way,

Generalor's andfor consultant’s certification: 1/We certifiy that the soil referenced herein is taken entirely from those soils described in the Soil Data
Sheet completed and certified by mefus for the Generation Site shown above and nothing has been added or done to such sofl that zﬂgum alter i in

TR 7 Wil s

Cﬂrm;];u:!- =]

q&.

(7 P

T:rﬂnsparters cerlification: [fWe ::rrhmwfedge receipt of the soil deseribed above and certify that such soil is being delivered in exactly the same
condition as when received, [/We further certify that this soil is being divectly transported from the Generabion Site to the Designated Facility
withowt off-loading, nddrng to, subtracting from or in any weay delaying delivery to such site,

Frint o Type Mame: | e
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o &gmm-:mddlle

Discntpancies:

Recyeling Facility certifies the receipt of the soil covered by this manifest excepl as noted above:
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=

qgllﬁh.u! and date:
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/ﬁ / /q'(*/

i MAGNU
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=
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vErs AT

TransporterJruck ¥k
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Key Weab o L Fio4du L&h FAXI: oA oo with 75
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Koy Weat, FL 33040 08a (Mo aag v | CHSTEQERY Nk TS

Generztion Site (Transport from): {rome & address) Site Phone A BTEX
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Jotnar of Cavoeline ancd Williaaws &4 {Refon o Contact T TPH B
Levels
: i T o AN - VG,
Koy West, Fi 00000 UEA EAXN | avm
Desipnated Facility [Teansport (o), (amne & adilress) Fagiliby Phosed:y | o n ¢ Eacility Permit Mumbsors
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List any exceplion to ltams listed above:

Y WAL

Generalor’s andfor consultant’s certification: [/We certify that the soil referenced herein is taken entirely from those soils described in Hee Soil Data
Sheet compieted and certified by mefus for the Generation Site shown above and nothing has been added or done lo such soil that would alter it In

in e

Consultant O ‘ ?mwbj 1 WE({%W

Transporter

Transporter's certification: 1/We acknowledge receipt of the soil described above and certify that such soil is being delivered in exactly the same -
condition as when received. [/We further certify that this soil is being directly transported from he Generation Sife lo the Designaled Facility

without off-leading, adding to, subtracting from or in any way delaying defivery lo.guch site.
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z-Facliity

Recyci.

Prinl or Type Mame: ) s‘g;ﬁ.ﬂmf wfdfaie: ! Mantly. - Day
i et P o= R :
Dliscrupancies: ]

Recycling Facility certifies the receipt of the soil covered by Ihis marifest except as noted abover
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Generator s and/or consultant’s certification: I/We certify that the soil referenced herein is taken entirely from those soils described in the Soil Dala
Sheet completed and certified by mefus for the Generation Site shoum above and nothing has been added or done to such soil that would alter it in | o8
any. way. = B
£ ame; Ganerator '}i’\ Consultant O W:‘f M donth I:lay e .'::_'-
Vi, /f /) M;x/ 7l 9, L id A% %
+ I Transporter s certification: [/We acknowledge receipt of the soil described above artd certify that such sofl is being delivered-in exactly the same |
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Recycling Factlity certifies the receipt of the soil covered by this manifest exeept as nofed above:
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List anvy excephion to iterna Lisled abave: E::\{ i:
[ ...

J Ay wal i g

| Generator's andfor conswltant’s certification: I/We certify that the soil referenced herein is taken ettbirely from these soils ﬂ'EsﬁrBBm' in thie Seil Data
| Sheet completed and certified by mefus for the Geng,raﬂuu Sife shown above and nothing has been added or dore to such sofl that w\um’d alfer i in

N f

(BT il [ A G

ﬁl?ﬁl’%

Transporter's certification: {/We acknowledge receipt of the soil described above af f.l‘n:'rﬂfy that such seil s being delivesed inlexactly the same

[
‘E‘.’ condition as when recefved. 1fWe further certify that this soil is being directly tr:m.sparfed from the Generation Sife fo E???Des:g:m:eﬁ Facility
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\g Prinl o¢ Type Mame: III e ! .ngnah.l:;ﬁtd d::/l;:/’" -y Month | Day Year
| i v e
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& o

L_f;‘;n Recycling Facility certifies the receipt of the soil covered by this manifest except as noted abotre:
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g | Rebecea Piche
' : LR

PP B L l\.l'.

GENER.#.TOR .-’ CGNSULTAN’T S COPY




: LI

R ety | |
NOMN- HAIARDDUS 1. Genarator’s US EPA ID Ma. : [ﬁv’?ﬁiﬁ 2. Poge 1 . :
e —_— —— upie AC L TOMPAND B0
WASTEMAN!FEST : g e Y| o2 ¢ PAND 112
[ 7 die la: AN M
) T - L L
A3 & Tty Here
. ¥ At pi2
4 Gancrotersthone by = ) gt e FL 3 s _
5, Transparier | Campany Mame # & ; US ErAID erﬁbct A, Trnnjporrcr"; Phane
AATRUL ENVIRGJENTAL SV [for 3 st bt s 2] e54FBEean0
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THIS MEMORANDUM o e, comeg0a

e, andl in e kel b Blg o econd
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e
. s
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at . o date e from
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T *CONTAMINATED UNUSED PRODUCT S b R
'
- FOR RECOVERY 3 -
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 THIS MEMORANDUM
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possession of Ihe proparsy widid T conlracl] agrsas 1o camy b its wsual placa ol calvery al saxl
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Recaivod, subjoct to tha classificalions and tarlts in alfect on tha dala of |his Bill ol Ladirg;

dlic o — ., data _ from _
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Frits l::::":;?:mud n:n.-..t-::;u ity GLaasfind, nwp:-u.nw ek and — $ = -l-ﬁicl'ﬂhﬂldmuq-u' i Dﬂﬂﬂémf‘?"eﬂl
:mw.w-mhmm mmmwmmwnﬁmwrﬁwm chﬂ“us N PLﬂG-ﬂ.HI]S s
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tha property deseritad balow, in agpaian good ordar, pacepl b3 nated {eanlents and candticn of conlents of packages unknawnl, marked, consignad, and deslined as indealed bk, which said company
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1280 N.E. 48TH STREET ; ' S A L
Street i) _ | _Street : 421 &
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Terms: COD-CHECK Tech #ws/ld Bl PECHTEL CONSTRUCTION
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KRYWREST . ' FL 33041 KEYWEST FL. 33041
: ; Contact ' '

IFEEEEEEEEE S SRR SRR RS E LR EREEEEERLSEEEEENENESRESEESRESENREEREREERSEERENENNEEERENEENERREEEREEEEE]

; + « DIRECTIONE « »
PUMP OUT FRAC TANK

o dr ot e gt e vk ko g A B R ok R v W o ok o Wk A A o i e Wk w o e o ok e ok ot e e M W e e or e e M T W W W T R N R W Kk o ok ok R ok ok o W e e kW A
z

Lacatian‘ Product uﬂgproval ¥ Code
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3. Ganerator's Name ond Moiling Address ,ﬁuf_'; o A - - f{'} Focea)
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1la) COMBUSTIBLE LIGUID, EXCEPTIOM & 173.150 GUIDE #1248 :i;_'"""'mu_'_"'m"*"" S
e /O 4
- Vd. . e
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Signatere Month Doy Yeor

Primted/ Typad Mame

‘O

19, Discrepancy Indicotion Spoce
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’ffr'u.rr? ey Al A
uj;_ﬂn,l,r'

Lt Ve

%, Transporter | Company tharma
MAGNUM ENVIROMMENTAL SYC,
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L S e He. Type Quandity [/ Yal
a.
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KB LABS, INC.

6521 Southwest Archer Road
Gainesville, Florida 32608

telephone (352) 367-(N73
Sax (352) 367-0074
e-mail: kblabsi@eaior.net

August 7, 2001

Chuck Bryan

Tetra Tech NUS

900 Trail Ridge Road
Aiken, 5C 29803

RE: CTO0153
Key West, Florida

Dear Mr, Bryan:

Enclosed is the final report of the on-site analysis performed by KB Labs, Inc. at the
above referenced site. Samples were collected and analyzed from July 17 to 21, 2001,
Included are the final analytical results, a brief project narrative, a table listing quality
control results, and sample chain-of-custody forms. This information will also be sent
electronically. This data package consists of thirteen (13) pages, including this cover
letter.

KB Labs is approved as a mobile laboratory for volatiles analyses and operates under an
FDEP approved Comprehensive Quality Assurance Plan (CompQAP #980029 Revision
3). All data for the site referenced above were determined in accordance with published
procedures under Test Methods for Evaluating Solid Waste (EPA SW-846, Update 111
Revised May 1997), unless otherwise stated in our CompQAP under method
modifications. Unless otherwise indicated on the quality control narrative accompanying
the data report, the quality assurance and quality control procedures performed in
conjunction with analysis of groundwater samples demonstrated that the reported data
met our CompQAP requirements for accuracy and precision.

If you have any questions, please do not hesitate to call me or Todd Romero, Director of
Operations, at (352) 367-0073.

WY,M

Chris Horrell
Data Specialist
KB Labs, Inc. -

"KB Labs is a small, woman-owned business enterprise.”



KB LABS, INC.
6821 Southwest Archer Road
Gainesville, Florida 32608

telephone (352) 367-0073
Jeax (352) 367-0074

PROJECT NARRATIVE
Client: Tetra Tech NUS (TINUS) “Driller/Sampler:  TINUS Analyst: Mark Mathews
Site CTO153, Key West, Florida KB Labs Project Manager: Kelly Bergdoll KB Labs Project No:
Omsite Dates: W1 101-T7/21/01 Client Project Manager: Chuck Bryan ~ Matrix: Water

Project Scope

From July 18, 2001 to July 21, 2001, a total of nineteen (197 water samples were collected at the Caraline Street site (CTO153), in
Key West, FL. The samples were analyzed in the KB Labs mobile facility, The samples were analyzed for diesel and for the 8100
PAH list: naphthalene, acenaphthalene, acenaphthene, fluorene, phenanthrene, anthracene, fluoranthene, pyrene,
benzofa)anthracene, chrysene, benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, dibenzo(a,h)anthracene, indeno(l,2,3-
cd)pyrene, and benzo(ghi)perylene.

Analytieal Procedure

All water samples were extracted using SW846 Method 3535, The semi-volatile compounds are extracted from a two hundred
milliliter (200 mL) aliquot of sample. Solid phase extraction is used, and the semi-volatile compounds are collected in hexane,

All samples were analyzed using SW846 Method 8081 A. The extracted samples were analyzed on a GC with an ECI). The
individual analyte responses are measured against corresponding analyte calibration standard responses.

Analytical Results

Laboratory results were provided to the client on an as-completed or next-day basis. Final results of the on-site analyses are
provided both on diskette (or by email) and hardcopy. The data produced and reported in the field has been reviewed and
approved for this final report by a KB Labs Data Specialist,

Quality Control (QC) Data

Surrogate Recoveries — Tables 1 lists the daily analytical sequence and percent recovery results for the surrogate compound, which
was added to all analyses. One (1) surrogate compound was added to each analysis in order to continually monitor general method
performance,

target compound was added to selected field samples and to laboratory reagent water in order to monitor the performance of each
of the target compounds in the actual matrix and in laboratory reagent water,

Due to insufficient sample volume, only one matrix spike duplicate could be performed. A sample duplicate was extracted,
however no samples had analyte levels high enough to provide a measurable duplicate.

Method Blanks — Daily analysis of laboratory reagent extractions was performed in order to monitor the cleanliness of the
analytical system.

Signature: @-\ M

Title: Data Specialist Date: August 7, 2001

“KB Labs iy a small, woman-owned business enterprise.”




KB LABS, INC.

Table 13 Analytical Run Sequence/Surrogate Percent Recoveries

Client: Tedra Teoh HUS (TIMUS) Driller/Sampler: TiMUS Analyst: Mark Malhews

Site: CTONS3, Key West, FLL KB Labs Project Manager: Kelly Beegdoll KRB Labs Project Mo

On-slte Dates: 0717801072101 Client Project Manager: Chuck Bryan Madrlx: Waoler
Analysls Cairsirod S+

Samyle 1D ],-:‘; T -4 36 Commant

PAH 10 THTI200 100

Alkane | 7172001 ! HA

Hexane | 71712001 NA

PAN 1 711742001 0

PAH 2 ' | 711712001 a0

PAH 10 | 7172001 07

PAH 40 | #r7i2001 100

MB PAH | 72001 | 68 51 low

Spilke PAH Clean Targeld ufml | 7r7/2004 | 73

Spike PAH Uncl Targat 10 ug/ml 71172001 | 18

Digael 20 | 7r7izom 80

Diesel 40 THTIZ00 100

Digsal 100 - FHTI2001 102

Diesel 200 - FHFI2001 29

Diesel 400 B 7712001 100

MEB Diesel 071701 THT2001 L

SRIKE 071701 Targel 100 THTR001 B8

Diesal 100 T 7HB/2001 | 103

|Diesel 100 ' 71182001 105

FAH 10 7H 82001 109

56-1 CTO153 Dissel Ext THE2001 102

B D7 1601 | 7rzizon 95

ME 071804 rerun | rimizom g8

5P [Hesel 0718071 7HB20H | 80

SB-2 CTO153 Diegel Exl 7ra/2001 87

S[-3 CTOM053 Dissel Ext FAB2001 o0

SB-4 CTO1053 Diessl Ext | 7i1mtzo01 8

SB-5 CTO1053 Dissel Ext | 7rimizo01 9

S0.6 CTOI053 Diesel Ext | 771802001 95

SB.7 CTO1053 Diesel Ext 71812001 | s

SB-7D CTO1063 Diesel ExXt | 7/18/2001 } 83

MS SB-1 CTO153 Diesel Ext THEI2001 88

Cup 56-2 GTO1053 Diasel B 71812001 | a3

Diesel 100 - 71812001 g

PAH 10 Taem 110

MEB PAH 071801 7H8I2001 | 83

SP PAH 071801 FHBI001 84

SB -1 CTO1053 { PAH ext) 782001 84 |

SB -2 CTO1063 { PAH ext) | 71182001 s

5B -2 CTO1063 ( PAH ext) 711812001 85

SB -4 CT1063 [ PAH ext) P800 86

5B -5 CTO1063 { PAH ext) 711812001 ' L)

5B -6 CTO1053( PAH ext) 7H 812001 | e

SB .7 CTOHOS3 { PAH axt) 7HBI2001 82

SB .70 CTOA053 { PAH ext) THBI2001 78

WS SB-1 GTO1053 { FAH ext) 782001 82

* Sumepote Compun Signuture: Cl/Q:—- _gUT

51 = Ffluorohipheny]
Title: D Specialist

Date: August 7, 2001




KB LABS, INC.

Table | {cant): Analytical Run Sequence/Surrogate Percent Recoveries

Clicat: Tetrm Tech NUS (TIMLUS)
Slte: CTON5, Key Waesl, L
On-site Dates: 0071781472 1/01

DelllerfSampler: TIMUS
KB Labs Project Manager: Kelly Dergdoll
Client Project Mannger: Cluck Bryan

Analyst: bark Mathows

KB Labs Project No:
Matrix; Water

Sample 1D Annlysis Confral LS L]
Date Ll B2 Comment

dup S -2 GTO1053 ( PAH exl) 711812001 %0
PAH 10 e | A8
PAH 1 ugiml Hex 2001 | 100
PAH 10 ug/ml Hex THH2001 100
PAH 20 ugiml Hew THR001 100
Diesal 100 7H 2001 108
|ME 071001 Diesel Exl 7r92001 16
5P Diasal 071801 R 120
SP FAH 071801 FHH2001 1
SB-10 GTO163 071901 Dlesel Ex | 7/19r2001 83
SB-B GT0453 071901 Dlesal Bx 7182001 88
MS 5B-8 CTO163 Diesal Ext 7192001 il
SB-11 CTO152 071901 Diesel EXt | 7/18/2000 B4
SB-12 GTO153 071901 Dlesel Ex | 7A1ev2001 80
5B-13 CTO153 071601 DleselE | 7r19/2001 0
[MSD SB-8 CT0163 Diesel Ext 792001 96
SB.8 CTO153 07 1601 Diesal Ext 7i9/2001 i
Diesel 100 71972001 108
PAH 10 Hexang 7HB2001 104
MB 071801 Digsel Ext 71912001 L
5P 071801 Diesal Exl TH 2001 L
SB-1 CTO153 071801 Dlesel Ext 7HW2001 [ il
SB-2 CTO153 071001 Dlesel Ext | 7/18/2001 | &
SB-3 CTOM53 071801 Diesel Ext | 7152004 w2
50-4 CTO163 071801 Diesel Ext 718200 | 8
SB-5CTO163 071801 Diesel Ext 7HBIZ00 0
SB-6 CTO153 071801 Diosel Ext 711912004 a0
SB-7 CTO153 071801 Dlesel Ext 7HSIZ001 B9
SB-7D GTO163 071801 Dlesel E 7912001 B4
M8 SB-1 CTO163 071801 7H9/2001 o
dup SB-2 CTO163 071801 | 7riarz001 o
PAH 10 Hewans 71912001 1oF
Diesel 100 72012001 o8
PAH 10 Hex Fi2ni2001 107
MB 072001 Dlagel Ext 7202001 "z
LCS1 Diesal 072001 Diesel EM 71200200 105
LCS1 PAH 072001 Dlesel Bl | 7/20/2001 105
SB-14 CTO163 072001 712002001 o
SB-15 CT0164 072001 72002001 B8
SB-16 CT0153 072001 | 7z0tz001 B8
SB-17 CTO53 | 7r2002001 <P
MS 5B-17 CT0531 712012001 Bl
Diesel 100 7/2012001 £ L
PAH 10 | 202001 L
Diesel 100 | 7ezitzoo B
Diesel 100 712142001 oil &
* e Cail Signaturg; _ Sseerom— TR §

51 = L=fyoroliplenyd

Tille: Dxata Specinlist

Dhate: August 7, HeH




Table 1 {cont): Analytical Bun Sequence/Surrogate Percent Recoveries

KB LABS, INC.

Client; Tetra Tech MUS [TtMUS)

Driller/Saonpler: TINUS

Amalysi: Bblark Mathows

Sites CTONE3, Key West, FL KB Labs Project Manager! Kelly Beagdoll KB Labs Project No:
Ohn-sife Ditess 07101002101 Client Project Mannger: Clagk Bryan Matrix: Water
Analyais Conirol I 51+
Sample 1) Date Limbis=> §7-110 Comment
PAH 10 Hax FrA200 | &6
MEB 072101 Diesel Ext RE ] | 78
LCS1 Diesel 072101 Dlesel Ext | 72472004 | 65 51 Juw
LCS1 PAH 072101 Dlesel Ext | 7v21/20m 126
SB-18 GT0163 072101 21200 72
Dlasel 100 7i21/2001 &0
PAH 10 | wevzom | %

51 = 2-flusroldphenyl

Tille: Data Specialis

Drale: Awguast T, 20010




Table 2.1: Matrix Spike Percent Recoveries (Analytes 1 to 10)

KB LABS, INC.

6821 Southwest Archer Road

Gainesville, Florida 32608

telephomne (333) 367-0073
Jax (352) 3670074

Client: Tetra Tech (1TNUS)

Site: CTO153, Kev West, Jacksenville, Florida
Omn-site Dates: 07/17/01/01-07/21/01

Driller/Sampler: TINUS
KB Labs Project Manager: Kelly Bergdoll
Client Project Manager: Chuck Bryan

Mﬂl}’s‘t: .vialk Mathews
KB Labs Project No:
Matrix: Water

Spike Compounds = > > Analytel | Anmalytel | Analyted Analyted AnalyteS | Analyted Analyte? Analvtes Analyted | Amzlyteld
Control Limirs %= = To-142 992 o103 daii §7-118 F7-129 EI-116 68173 7I-108 65-i21 Comment
Station'Sample IDx:
TW-1 ms 149 85 83 78 | 59 59 34 53 52 46 Analyte 1,2 high; Analytes 3-10 lowr
2 , T
TW-E ms MA | B4 88 ez | &8 81 45 72 72 | B8 Anahie? high; Analvtes 6.7 low
TW-8 mad 7 | 78 89 g4 | 93 a7 82 75 78 | sm ms not spiked for dissel
RED [ 2 1 1 | g 7 55 4 5 | 0 RED high for Anstyres 27
TW-17 ms 67 | T4 75 Ta 75 85 59 56 55 53 |Analvies 1,3-10 low
; i

** Control lmits based on MDL recovesies.

T Spi rds i
Anzhvte] = diese]
Amnalyte? = naphthalene
Anahvte? = acemaphthalene
Ansbyied = acenaphihene
Analytes = fleorens

Anzhvtet = phenanthrens
AnalvteT = anthracene
Anzhvtes = fheoranthene
Amalyted = pyrens

Anahytel( = benzodajanthracens

Tide: Diata Speciatist

Drate: August 7, 2001




Table 2.2: Matrix Spike Percent Recoveries (Analytes 11 to 17)

KB LABS, INC.
6821 Southwest Archer Road
Gainesville, Florida 32608

telephone (352} 367-0073
fax (352) 367-0074

Client: Tetra Tech (TENUS)

Driller/Sampler: TINUS

Analyst: Mark Mathews

Site: CTO133, Key West, JTacksonville, Flerida KB Labs Project Manager: Kelly Bergdoll KB Labs Project No:
Om-site Dates: 07/17/01/01-07/21/01 Client Project Manager: Chuck Bryan Matrix: Water
Spike Compounds * = = Analytell | Analytell | Analvteld | Analvteld | AnslytelS | Anslytels | Anabytel?
Cormtrol Limite % x> Himf 12 E5-11% TI-169 65124 £3.023 42-82 A1 16 Comment
Station/Sample ID:
TW-1ms 45 43 43 41 40 35 38 Anabytes 11-17 fow
TW-% ms 72 70 | 70 &7 &8 &3 &7 Anabytes 13,17 low
TW=-5 msd =] B | &3 &4 s7 80 57 Analytes 12-15,17 low
RPD 4 15 11 5 18 | 5 18
TW-17ms 52 =1 s0 | 52 4 | 46 48 Anafytes 11-15,17 low A
| |

** Control Enits based o MDD recoveries.

T Spike Compaunds

Anatytell = chrvsens 4
Analyie]l? = benzobfuoranthens
Analyiz13 = bemmn{k)fiuoranthene
Analyt=]4 = benznfa)pvrene

Analytel s = dibenzo(a hanthrscene

Analyte]§ = indeno(1,2, 3-cd)pyrens
Analyte]T = benzo{ghiiperyiens

o Ol N2/

Tide: Data Speciatist

Date: Aungust 7, 2001



Prepared for: Tetra Tech NUS

KB LABS, INC.

Final Data Report
CTO153, Key West, FL
e o 3 o3 ) ] ] b o 2 o
= = o = s = = 5 o s 5
ol B 8 g g g @& &5 & g 5
3] (5] (&) [§] $] o~ o =
5 & o7 ) 1 i e i 5 P i
= = = = = E = = = = <
= = [ = = = = = = =
Diesel <1.00 <1.00 =1.00 =1.00 =1.00 =1.00 =100 <1.00 <1.00 =1.00 =1.00
Inaphthalens =0.05 =0.05 =0.05 <=0.05 =005 =0.05 =005 =005 <0.05 <0.05 <0.05
acenaphthalens =0.05 <0.05 =0.05 =0.05 =0.05 =0.05 =0.05 =005 <0.05 <0.05 <(.05
acenaphthene =005 =0.05 <005 =0.05 =0.05 =0.05 =005 =005 =0.05 =0.05 <0.05
fluorene =005 <(.05 <0.05 <0.05 =0.05 =0.05 =0.05 =005 <0.05 <(.05 <0.05
phenanthrene <005 <0.05 <0.05 <(.05 =0.05 =0.05 =0.05 =0.05 =0.05 =<0.05 =0.05
anthracene <0.05 <(0.05 <0.05 <0.05 =0.05 =0.05 <0.05 <(.05 =(0.05 <(.05 =0.05
fluoranthene =<0.05 <0.05 <(.05 <0.05 =005 =0.05 <0.05 =005 <0.05 <0.05 <(0.05
pyrens 5 <0.05 «0.05 <0.05 <0.05 =005 =0.05 =0.05 =005 =0.05 <0.05 <0.05
benzo{a)anthracene <0.05 «<0.05 <(.05 <0.05 =0.05 =(.05 <().05 <0.05 =(.05 <(.05 <(.05
chrysene <0.05 =0.05 <0.05 <0.05 <0.05 =0.05 <0.05 <005 <0.05 <0.05 <(.05
benzo{b)flucranthene =0.05 <0.05 =<0.05 =(.05 <005 =(.05 <005 =005 =0.05 <().05 <0.05
benzo{k)afluoranthene =0.05 <005 <0.05 =0.05 =0.05 =0.05 =0.05 =0.05 =0.05 =0.05 <0.05
benzo{a)pyrens =0.05 =0.05 <005 ={0.05 =0.05 =0.05 =0.05 =005 =0.05 =0.05 =0.05
dibenzo(a h)anthracene  |<0.05 =0.05 =0.05 =(.05 =0.05 =005 <0.05 =0 .05 =0.05 =0.05 =0.05
indeno{1,2,3-cd)pyrene  |<0.05 <0.05 <0.05 =(.05 =0.05 <0.05 =(.05 =0.05 =0.05 =0.05 =0.05
benzo{ghijperylens <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
All units mg/L

Page 1 of 2




Prepared for: Tetra Tech NUS

KB LABS, INC.
Final Data Report

CTO153, Key West, FL

3 2 3 3 3 3 3 5
51 5 &5 5 2o 38 3 3
5 5 5 &5 5 &5 & &
= o = z = = o 2
= = = = = = E =
= - = E [ E =
Diesel <1.00 <1.00 <100 <1.00 <1.00 <1.00 <1.00 <1.00
naphthalene <0.05 =0.05 =0.05 =0.05 0.056 |=008 =0.05 <0.05
acenaphthalene <0.05 =0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
acenaphthene <0.05 =0.05 =0.05 <0.05 <0.05 <0.05 <0.05 <0.05
fluorene =0.05 =0.05 =0.05 <0.05 =<(.05 =0.05 =0.05 <0.08
phenanthrene <0.05 =0.05 =0.05 <0.05 <0.05 <0.05 =0.05 <0.05
anthracene <0.05 =0.05 =0.05 <0.05 =0.05 <0.05 <0.05 <0.05
flugranthene <0.05 =0.05 =0.05 =005 =0.05 =0.08 =<0.05 <0.05
pyrene 4 =0.05 =0.05 =0.05 <0.05 =0.05 <005 =0.05 <0.08
bernzo(ajanthracene <0.05 <Q.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
chrysene <0.05 <0.05 <(.05 <0.05 =0.05 =0.05 =0.05 =(0.05
benzo(b)flucranthene <0.05 =0.05 <005 <0.05 <0.05 <0.05 =0.05 <(.08
benrolklafluoranthene [<0.05 <0.0% <0.05 <0.05 =0.05 =0.05 =0.05 =0.05
benzo(a)pyrens =005 =0.05 =0.05 =0.05 =0.05 =0.05 =0.05 =0.05
dibenzo(a hlanthracene |<0.05 =0.05 <.05 <0.05 <(.05 =0.05 =0.05 =0.05
indeno(1.2 3-cdipyrene <005 <0.0% <0.05 =0.0% =0.05 <0.05 <0.05 <0.05
benzo(ghijperyliene <005 =0.05 <0.05 {=0.05 =(0.05 <0.05 <0.05 <0.0%

All units mg/L
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E Tetra Tech NUS INTERNAL CORRESPONDENCE

TO: C. BRYAN ; DATE: OCTOBER 15, 2001
FROM: CATHERINE NORONHA COPIES: DV FILE

SUBJECT: INORGANIC DATA VALIDATION-LEAD
CTO-153 NAS KEY WEST
SAMPLE DELIVERY GROUP (SDG) - WR2929

SAMPLES: 6/Aqueous/

CWEW-GW-DUP1-001 CWEW-GW-MW01-001
CWEW-GW-MW02-001 CWKW-GW-MW03-001
CWEKEW-GW-MW04-001 CWEW-GW-MW03-001

QOverview

The sample set for CTO 159, NSWC CRANE, SDG WR5812, consists of six (6) aqueous
environmental samples. One finse blank palr (RB7110101} is included in this SDG.

All samples were analyzed for TAL metals and tin.  The samples were collected by TetraTech
MUS on August 22, 2001 and analyzed by Katahdin Analytical Services under Maval Facllities
Enginesring Service Center (NFESC) Quality Assurance/Quality Contral {QA/QC) criteria. Lead
analyzed using SW 846 method 60108, Chlorides and Sulfate analyses were conducted using
EPA method 300. Mitrate and Nitrite analyses were conducted using EPA 353.2.

These data were evaluated based on the following parameters:

W Data Complsteness
Holding Times

Calibration Recoveries
Laboratory Blank Analyses
Fiald Duplicate Results
Detaection Limits

* & ® & & @&

*

- All quality control criteria were met for this parameter.



TO: C. BRYAN - PAGE 2
DATE: OCTOBER 15, 2001

Laboratory Blank Analyses

The following contaminants were detected in the laboratory method/preparation blanks at the
following maximum concentrations:

Maximum Action
Analyte Concentration Leval
Lead 2.56 ug/L 7.68 pg/L

An action level of 5X the maximum concentration were used to evaluate the sample data
for blank contamination. Sample allquot and dilution factors were taken inta considaration
when evaluation for blank contamination. Positive results less than the action lavel
reported for lead Is qualified "U" as a result of blank contamination,

Executive Summar

Laboratory Performance: Several analytes were present in the laboratory mathod/preparation
blanks.

Other Factors Affecting Data Quality: None.

The data for these analyses were reviewed with reference to the "National Functional Guidelinas -
for Inarganic Review", February 1994 and the NFESC document entitled "Navy IRCDGM"
(September 1999).

The text of this report has been formulated to address only those problem areas affecting data
quality.

"I attest that the data referenced herein were validated according to the agreed upon validation
criteria as specified In the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)."

Calherine Nororta

Tetra Tech NUS
Catherine Moronha
Envircnmental Sciantist

raTdot! NUS
Joseph A. Samchuck
Quality Assurance Officer

Attachmants: "
1. Appendix A - Qualified Analytical Results
2. Appendix B - Results as reported by the Laboratory

3. Appendix C - Support Documentation



APPENDIX A
QUALIFIED ANALYTICAL RESULTS



Qualifier Codes:

NXX E<C-H®WIOUIVOZZIrRC-"IOGTMMOO®>

Lab Blank Contamination

Field Blank Contamination

Calibration (i.e., % ASDs, %0s, ICYs, CCVs, RPDs, ARFs, ste.) Noncompliance
MS/MSD Noncompliance

LCS/LCSD Noncompliance

Lab Duplicate Imprecision

Fleld Duplicata Imprecision

Holding Time Excesdance

|CP Serial Dilution Noncompliance

GFAA PDS - GFAA MSA's r <0.995

ICP Interference - Include ICSAB % R's
Instrument Calibration Range Exceedance

= Sample Preservation

internal Standard Nancompliance
Poor Instrument Performance (i.e., base-time drifting)
Uncertainty near detection limit (< 2 x IDL for Inorganics and <CRQL for organics) -

= Other problems {can encompass a number of issues)

1l

nmn

Surrogates Recovary Noncompliance

Pesticide/PCB Resolution

% Breakdown Noncompliance for DDT and Endrin

Pest/PCD% between columns for positive results

Non-linear calibrations, tuning r < 0.995 {correlation coafficient)
EMPC resuit

Slgnal to nolse response drop
Percent sollds <30%
Uncertainty at 2 sigma deviation s less than sample activity



CTO1: _ NAS KEY WEST
wATER DATA
KAS Paga 1
SDG: WR2929
SAMPLE NUMBER: CWKW-GW-DUP1-001 CWKW-GW-MWO1-001 CWKW-EW-MW02-001 CWKW-GW-MW03-001
SAMPLE DATE: 0&22/01 oa2201 08/22/01 082201
LABORATORY ID; WR2g20-004 WHR2828-001 WR2929-002 WR2929-005
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 0.0 % 0.0 % 0.0 % 0.0 %
UMITS: UGEL UEL UG WlcTiR
FIELD DUPLICATE OF: CWKW-GW-MWO01-001
HESULT QUAL CODE|RESULT  QUAL CODE|RESULT  QUAL CODE|RESULT QUAL  CODE
INORGANICS
LEAD 1.5 U | 15 U | 15 u | 15 U |

WaM_RES.DSF

10522701



CTO15. .{AS KEY WEST
WATER DATA

KAS Page 1
SDG: WR2929
SAMPLE NUMEBER: CWEW-GW-MWO3-001
SAMPLE DATE: 0af22/01 fr I/ I
LABORATORY ID: WR2929-5
QC_TYPE: NORMAL
% SOLIDS: 0.0% 100.0 % 100.0 % 100.0 %
FIELD DUPLICATE OF:

RESULT QuAL CODE|RESULT QUAL CODE |[RESULT QUAL CODE |RESULT QUAL CODE
MISCELLANEOUS PARAMETERS
CHLORIDE(MGAL) 8000 | |
NITRATE(MGAL) 0.05 T |
NITRITE(MG/L) 0.05 m ' l
PHOSPHATE(MG/L) 0.1 U |
SULFATE(MG/L) 1300 | [




Tetra Tech NUS INTERNAL CORRESPONDENCE

TO: C. BRYAN DATE: OCTOBER 15, 2001
FROM: ANGELA M. SCHEETZ COPIES: DV FILE

SUBJECT: INORGANIC DATA VALIDATION - SELECT METALS, TCO, TOX, TS
CTO-007 NAS KEY WEST
SAMPLE DELIVERY GROUP (SDG) - NASKW17

SAMPLES: 3/Solid/

CWKW-55-SB03-001 CWKW-55-5B04-001
CWKW-55-SB10-001

Cvarview

The sample set for CTO 007, NAS Key West, SDG NASKW17, consists of three (3) solid
environmental samples. No field duplicate pairs are included in this SDG.

All samples were analyzed for arsenic, barium, cadmium, chromium, lead, mercury, selenium,
and silver. The samples were also analyzed for total combustable organics (TCO), total organic
halides (TOX), total solids (TS). The samples were collected by TetraTech NUS an July 18 and
19, 2001 and analyzed by Katahdin Analytical Services under Naval Facilities Engineering Service
Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals analysaes, with the
exception of mercury, were conducted using SW 846 mathod 6010B. Mercury analyses were
conducted using SW 846 method 7470A. TCO analyses was conducted using ASTM D2974-87.
TOX analyses were conducted by SW 846 method 9023. Total percent solids analyses was
conducted using CLP SOW 788,

These data were evaluated based on the following parameters:

¥ Data Completeness
Holding Times

Calibration Recoveries
Laboratory Blank Analyses
Detection Limits

* - All quality control criteria ware met for this parameter,

Holding Times @

Total organic halides exceeded the 28-day holding time by 4-5 days. The nondstacted results
weare qualifiad as estimated, UJ.



TO: C. BRYAN - PAGE 2
DATE: OCTOBER 15, 2001

Laboratory Blank Analyses

The following contaminants were detected in the laboratory method / preparation blanks at the
following maximum concentrations:

Maximum Action
Analyte Concentration Level
Arsenic 2.95 pg/lL 1.475 mo/Kg
Barium® 0.061 mafKg 0.305 mg/Kg
Lead™ 0.277 mg/Kg 1.385 mg/Kg
Mercury 0.04 pgil 0.033 mg/Kg
Silver 1.24 ugfL 0.62 mg/Kg

{1} — Maximum concentration was detected in the preparation blank.

An action level of 65X the maximurm concentration were used to evaluate the sample data
for blank contamination. Sample aliquot, percent solids, and dilution factors, If applicable,
ware taken into consideration when evaluation for blank contamination. Positive results
less than the action level reported for arsenic, mercury, and silver wera gualified “U” as a
result of blank contamination,

MNotes

Tha chain-of-custody has TOGC listed, however the laboratory reported results for TCO. The
laboratory was contacted and confirmed that TCO was correct according to the Statement of
Work along with the project manager.

Executive Summary

Laboratory Performance: Several analytes were present In the laboratory method/preparation
blanks. TOX was qualified duse to holding time exceedance.

Other Factors Affecting Data Quality: Nons.



TO: C. BRYAN - PAGE 3
DATE: OCTOBER 15, 2001

The data for these analyses were reviewed with reference to the "National Functional Guidelines
for Inorganic Review®, February 1994 and the NFESC document entitled *Navy IRCDGM"
{September 1899).

The text of this report has been formulated to address only those problem areas affecting data
guality,

“| attest that the data referenced herein were valldated according to the agreed upon validation
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)."

Tetra :Igech Zﬂg l)

Angela M. Scheetz
Environmantal Sclentist

mewﬁz/

TetraTéctPNUS 7
Joseph A. Samchuck
" Quality Assurance Officer

Attachments:
1. Appendlx A - Qualified Analytical Results

2. Appendix B - Results as reported by the Laboratory
3. Appendix C - Support Documentation ;



APPENDIX A

QUALIFIED LABORATORY RESULTS



Qualifier Codes:

MY s < C-HUWIDIOoTOZ=Tr-rR~S—"IODNMmMOoOD P

1

mman

Lab Blank Contamination

Field Blank Contamination

Calibration {l.e., % RSDs, %Ds, ICVs, CCVs, RPDs, RRFs, etc.) Moncompliance
MS/MSD Noncompliance

LCS/LCSD Noncompliance

Lab Duplicate Imprecision

Field Duplicate Imprecision

Holding Time Exceedance

ICP Serial Dilution Noncompliance

GFAA PDS - GFAA MSA's r< 0,995

ICP Interference - include ICSAB % R's

Instrument Calibration Range Exceedance

Sample Preservation

Internal Standard Noncompliance

Poor Instrument Performance (i.e., base-time drifting)

Uncertainty near detection limit {< 2 x IDL for Inorganics and <CRQL for organics)
Other problems (can encompass a number of issues)

Surrogates Recovery Noncompliance

Pasticide/PCB Resolution

--% Breakdown Noncompliance for DDT and Endrin

Pest/PCD% between columns for positive results
Mon-linear calibrations, tuning r < 0.995 (correlation coefficient)
EMPC result

Signal to nolse response drop
Percent solids <30%
Uncertainty at 2 sigma deviation is less than sample activity



CTO0r

NAS KEY WEST

SOIL DAL A
KAS Page 1
SDG: NASKW17
SAMPLE NUMEER: CWKW-55-SB03-001 CWHW-23-SB04-001 CWEW-52-5B10-001
SAMPLE DATE: o7& 07nant o7 [
LABORATORY 1D WER2525-001 WR2525-002 WR2553-001
OC_TYPE: MNORMAL MNORMAL MORMAL
% SOLIDS: 886 % 898 % 8.1 % 100.0 %
UNITS: MGKG MGEKG MGKG
FIELD DUPLICATE OF:
RESULT QUAL CODERESULT QUAL CODE |RESULT QUAL CODE |RESULT QUAL CODE
INORGANICS ,
ARSENIC 11 ) A 08D u | A |30
BARIUM 13.0 73 i 100
CADMIUM 0.05 0.08 | 0.31 u
CHROMIUM 5.1 47 55
LEAD 4.6 &7 192
MERCURY 0.01 u A 0002 U A |0.20
SELENILIM 0.33 u 0.33 U 0.34 u
SILVER 0.11 U 012 u. A |022 U A

S0OM_RES.DBF

10501



cTOo0(
SOIL DA1A
KAS

SDG: NASKW17

IAS KEY WEST

SAMPLE MUMBER:
SAMPLE DATE:
LABORATORY ID:
QC_TYPE:

% SOLIDS:

FIELD DUPLICATE OF:

CWHW-55-5803-001
O7THEM
10712500101
MNORMAL

90.0 %

CWKW-55-5B04-001
a7ham
107125-002-01
MNORMAL

200 %

CWKW-53-SB10-001
07901
107125-003-01
MNORMAL

86.0 %

Page

H

100.0 %

RESULT QUAL

CCIDEHREEULT QUAL

RESULT QUAL

RESULT  QUAL CODE

MISCELLANEOUS PARAMETERS

| I
TOTAL COMEUSTABLE ORGANICS(% AS) 78 84 79 | l
TOTAL ORGANIC HALIDES{MG/KG) 49 (UN] 48 LR 49 L
TOTAL SOLIDS{) 20 g0 B6




Tetra Tech NUS INTERNAL CORRESPONDENCE

TO: MR. C. BRYAN DATE: OCTOBER 15, 2001
FROM: ANGELA SCHEETZ COPIES: DV FILE
SUBJECT: ORGANIC DATA VALIDATION- VOA/PAH/TPH

CTO 007, NAS KEY WEST

SDG NASKW17

SAMPLES:  3/Soil

CWKW-55-5B03-001 CWKW-S5-5B04-001 CWKW-35-5810-001
2/Aaqueous/
TRIF BLANK-071801 TRIP BLANK-0719(H

OVERVIEW

The sample set for CTO 007, MAS Key West, SDG NASKW17 consists of three (3) environmantal soil
samples and two (2) trip blanks, All samples were analyzed for target compound list (TCL) volatile organic
compounds (VOGs). The soil samples were also analyzed for polynuclear aromatic hydrocarbons (PAHS)
and total petroleum hydrocarbons (TPH). No field duplicate pairs were includad in this SDG.

The samples were collected by TetraTech NUS on July 18, and 19, 2001 and analyzed by Katahdin
Analytical Services. All analyses were conducted in accordance with Maval Facllities Engineering Service
Center (NFESC) Quality Assurance/Quality Control (QAMQC) criteria using SW-846 Mathods 82808, 3550,
and FL-PRO analytical and reporting protocols. The data contained in this SDG were validated with regard to
the following parameters:

i Data completeness

* Halding times

Initial and continuing calibration

Laboratory method and fleld quality control blank results
Surrogate spike recoveries

Detection Limits

. ¥ & 8 & @

The symbol (*) indicates that all quality control criteria were met for this parameter. Problems affecting data
quality are discussed below; documentation supporting these findings is presented In Appendm C. Qualified
Analylical results are presented in Appendix A.

The text of this report is formulated to address only grass noncompliances resulting in the rejection of data
and the elimination of false positives.



Volatila

Initial andfor continuing calibration relative response factors (RRFs) fell belew the 0.05 quality control limit for
acrolain and 2-chloroethyl vinyl ether associated wilth samples the soil samples. Only nondetected results
were reported for the aforementioned compounds and these were rejected (UR) in all samples.

An initial and continuing calibration RAF fell below the 0.06 quality control limit for acrolein associated with
TRIP BLANK-071801. The nondsetected results was rejected (UR).

An Initial calibration percent relative standard deviation exceeded the 50% quality control limit for
mathylene chloride on 07/09/01 at 15:12 associated with TRIP BLANK-071801. The positive result in this
sample was gualified as estimated, J.

There ware additlonal initial and continuing calibration noncompliances (%RSDs, %Ds), however, these
nohcompliances did not warrant qualification, as only limited data review is being performed.

The following compounds were detected In the method blank:

Maximurm Blank
Compound Concentration Action Leve
Methylene Chloride 4.0 pgikyg 40 ngfKg

Sample aliquot, percent solids, and dilution factors were taken Into consideration when applying the blank
action levels., Positive results for methylene chloride below the blank action level were qualified as
nondetected, U. Quality control samples were not qualified due to blank contamination,

Surrogate percent recoveries fell below quality control limits in sample CWKW-55-5B03-001. The sampla
was re-analyzed with similar recoveries. These noncompliances did not warrant qualification, as only
limitad data review is being performed.

PA

Due to sample matrix effects, samples CWKW-3S-5B03-001, CWKW-55-5B04-001, and CWKW-SS-
5B10-001 were analyzed and reported at dilutions of 28X, 110X, and 12X respectively. This accounts for
the elevated reperting limits for these samples.

Surrogate recoverles exceeded the quality control limits in sample CWKW-55-SB10-001. These
noncompliances did not warrant qualification, as only limited data review is belng performed.

TPH

The following compound was detected In the method blank:

Maximum Blank
Compound Concentration Action Leval
TPH 6.3 mg/Kg 31.5 mg/Kyg

Sampla aliquot, percent solids, and dilution factors were taken Into consideration when applying the blank
action levels, Mo gualifications were made on this basis since the reported results exceedsd the action
leveal.

The presence of TPH in the method blank Is Indicative of poor laberatory quality control. Becausa all
samples contain TPH, the results are estimated, J, due to potential laboratory contamination. Sample



CWKW-55-5B04-001 was not qualified as nondetected because the sample concentration Is over 100X
greater than the reporting limit.

dditicnal Comments

Positive results below the reporling limit (AL} were qualified as estimated, J, due to uncertainty near the
detection limit.

EXECUTIVE SUMMARY

Laboratory Performance Issues: Several volatile compounds failed to meet initial and continuing calibration
acceptance criterla. Several compounds were detected in laboratory method blanks,

Other Factors Affecting Data Quality: None
Tha data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data

Validation (10/99) and the NFESC guidelines. The text of this report has been formulated to address only
those problem areas affecting data quality.

‘I attest that the data referenced herein were validated according to the agreed upen validation criteria as
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPFP)."

Tatraﬁ ach \ﬁurg ;

Angela Schoetz
Chemist/Data Valldator

TetraTech MUS

Joseph A. Samchuck
Data Validation Quality Assurance Officer

Attachments:
1. Appendix A - Qualified Analytical Results v
2, Appendix B - Results as Reported by the Laboratory

3. Appendix C - Support Documentation



DIX

QUALIFIED ANALYTICAL RESULTS



Qualifier Codes:

TErFFC"IOTMUOO® >

=
L3
s

No2
NO3

N<Xs<cH®DIO WO

Lab Blank Contamination

Field Blank Contamination

Calibration {l.e., % RSDs, %Ds, ICVs, CCVs, RPDs, RRAFs, etc.) Noncompliance
MS/MSD Noncompliance

LCS/LCSD Noncompliance

= Lab Duplicate Imprecision

Field Duplicate Imprecision
Helding Time Exceedance
ICP Serial Dilution Noncompliance

GFAA PDS - GFAA MSA's r<0.995

ICP Interference - include ICSAB % R's

Instrument Calibration Range Exceedance

Sample Preservation

Internal Standard Noncompliance

Internal Standard Noncompliance Dioxins

Recovery Standard Noncompliance Dioxin

Clean-up Standard Noncompllance Dioxins

Poor Instrument Performance (i.e., base-time drifting) -
Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
Other problems (can encompass a number of issues)

Surrogales Recovery Noncompliance

Pesticide/PCB Resolution

= % Breakdown Noncompllance for DDT and Endrin

monon

Pest/PCD% between columns for positive results
MNon-linear culibrations tuning r < 0.995 (correlation coefficient)

EMPC result

Signal to noise response drop .
Percenl sollds <30%
Uncertainty at 2 sigma deviation is less than sample activity



CTO00" AS KEY WEST .

SOILDATA
KAS Page 1
SDG: NASKW17
SAMPLE NUMBER: CWKW-SS-SB03-001 CWHKW-55-SB04-001 CWHW-S5-5B10-001
SAMPLE DATE: 07H801 o7 A - OTHeo I
LABCHATORY ID: WR2525-1 : WR2525-2 WH2553-1
QG_TYPE: NORMAL NOBMAL MNORMAL
%% SOLIDS: 89.6 % 89.8% 86.1 % 100.0 %
UNITS: UGKG UGKE UGKGE
FIELD DUPLICATE OF:
RESULT  QUAL CODE|RESULT  QUAL CODE [RESULT  QUAL CODE|RESULT QUAL CODE
VOLATILES
1.1,1-TRICHLOROETHANE & u 6 u & u l
1,1,2 2-TETRACHLOROETHANE [ 1] & u [5 u |
1,1,2-TRICHLOROETHANE 6 u B u [ u
1. 1-DICHLOROETHANE 5 u & u 5 u
1.1-DICHLORQETHENE s U 6 u & u
1.2-DICHLOROETHANE [ 1] & u I g u g
1.2-DICHLOROPROPANE [ 1] 5 u : [+ u [
1.3-DICHLORCPROPENE & u [ u : 5 u
_ 2-CHLOROETHYL VINYL ETHER 12 UR c |ia UR ; c |12 UR o
ACROLEIN &0 UR C |65 UR ! C |80 UR (o]
ACRYLONITRILE &0 ] 85 u ! &0 u
BENZEME [ u [ u | [ u
BROMODICHLOROMETHANE & u 5 1] 8 u
BROMOFORM 6 u i 6 u (i U
ERCMOMETHANE 12 u | 13 u | 12 u
CAREON TETRACHLORIDE 8 u | 5 u 5 u
CHLOROBENZENE 5 u g u g u
CHLORODIBROMOMETHANE & u & U [ u
CHLOROETHANE 12 u 13 U 12 u
CHLOROFORM 6 U & U & u
CHLOROMETHANE 12 u 13 u 12 u
ETHYLBENZENE & u ] u 8 u
METHYL TERT-BUTYL ETHER 2 u 3 u 2 u
METHYLENE CHLORIDE 11 u A |15 u A |29 u A
TETRACHLOROETHENE 8 u |8 u & u
TOLUENE 5 u | g u 5 u i
TOTAL XYLENES 5 u 5 u : g u
TRANS-1.2-DICHLORCETHENE & u 6 u ! [ u
TRICHLOROETHENE & u 6 u 8 u |
VINYL CHLORIDE 12 u 13 u 12 1] |

SOV_RES.DBF 10M5/0A



CTO00: AS KEY WEST

WATER DATA
KAS
SDG: NASKW17

SAMPLE NUMBER:
SAMPLE DATE:
LABORATORY ID:

o TYPE:

2 SOLIDS:

UNITS:

FIELD DUPLICATE OF:

TRIP BLANE-071801
orheim

WR2525-3
MNORMAL

0.0%

UG

TRIP BLANK-O71801
oThein

WH2553-2
NORMAL

0.0%

uaiL

i

100.0 %

Page 1

I

100.0 %

"RESULT  QUAL

CODE[RESULT  QUAL

CODE

RESULT

QUAL

CODE

RESULT QUAL CODE

VOLATILES
1,1,1-TRICHLOROETHANE

1,12, 2-TETRACHLOROETHAME

1,1,2-TRICHLOROETHANE

1,1-DICHLOROETHANE

1,1-DICHLORQETHENE

1.2-DICHLOROETHANE

1, 2-DICHLORCPROPANE

P | ot f ot [t [t ot [t | =

1,3-DICHLOROPROPENE

2-.CHLOROETHYL VINYL ETHER

=y
=

ACROLEIN

ER | = | P | ek ook | o | ek ek | | R

Q
n

ACRYLONITRILE

tn
[=]

n
o

BEMZENE

BRCOMODICHLOROMETHANE

BROMOFOBEM

BROMOMETHANE

CARBON TETRACHLORIDE

CHLOROBEMNZENE

CHLCRODIBROMOMETHANE

CHLOROETHANME

CHLCROFORM

CHLOROMETHANE

ETHYLBENZENE

METHYL TERT-BUTYL ETHER

clelclclalc|clala|acle|lac|c|lclcic|elc|ee || e .

METHYLENE CHLORIDE

TETRACHLOROETHENE

TOLUENE

TOTAL XYLENES

TRANS-1,2-DICHLOROETHENE

TRICHLOROETHENE

VINYL CHLORIDE

[ Y R R Y Y B XY R LR A L R R R L e R

clelclelc|e|c|cle|c]le|cle|elelele|e|ele|5le|c|c|cle|=lele]e

lalaloml=]==]m]=ml=|m]a]a|a|pi|-a|==]=

L) ol ) il el f

WAY_RES.DEF 1015001



CTO00. AS KEY WEST .
SOIL DATA
KAS Page 1
SDG: NASKW17
SAMPLE NUMBER: . CWHW-SS-SB03-001 CWKW-SS-SB04-001 CWKW-55-SB10-001
SAMPLE DATE: 07/18/01 071801 0701 I
LABORATORY ID: WR2525-1 WR2525-2 WR2553-1
QC_TYPE: NORMAL NORMAL NORMAL
% SOLIDS: 80.0 % 90.0 % 86.0% 100.0 %
UNITS: T UGKG UGHKG UGKG
FIELD DUPLICATE OF:

RESULT  QUAL CODE[RESULT  QUAL CODE|RESULT QUAL  CODE|RESULT QUAL  CODE
POLYNUCLEAR AROMATIC HYDROCARBONS
1-METHYLNAPHTHALENE 560 U 2200 U 240 u
2-METHYLNAPHTHALENE 560 U 2200 u 240 T
ACEMAPHTHEME 560 U 2200 U 120 J P
ACEMNAPHTHYLENE 560 U 2200 u 240 U
ANTHRAGENE 560 U 2200 U 240 T
BENZO{A)JANTHRACENE 560 U 2200 u 240 J P
BENZO{A)PYRENE 560 U 2200 U 170 J P
BENZO(B)FLUORANTHENE 560 U 2200 U 240 U
BENZO(G,H.IPERYLENE 560 U 2200 m 240 U
BENZO{K)FLUCRANTHENE 560 U 2200 U 240 U
CHRYSENE 560 U 2200 U 320
DIBENZO(AH)ANTHRACENE 560 U 2200 U 240 U
FLUORANTHENE J 560 U 2200 U 240 M
FLUORENE 560 U 2200 u 240 u
INDENO{1,2 3-CDIPYRENE 560 u 2200 M 240 U
NAPHTHALENME 560 U 2200 ] 240 T
PHEMANTHRENE 560 U I 2200 T 240 0]
PYRENE 560 U i 2200 U 320

S0A_RESDSF

0312



CTO007 AS KEY WEST :
SQIL DATA
KAS Page 1
S5DG: NASKW17
SAMPLE NUMBER: CWKW-55-SB03-001 CWKW-55-SB04-001 CWEKW-SS-SB10-001
SAMPLE DATE: O7AMEm rGET o701 i
LABORATORY ID: WR2525-1 WR2525-2 WR2553-1
QC_TYPE: NORMAL NORMAL NORMAL
% SOLIDS: 80.0 % 20.0 % 860 % 100.0 %
FIELD DUPLICATE OF:
RESULT  QuUAL CODEJRESULT  QUAL CODE|RESULT  QUAL CODE|RESULT QUAL CODE
TOTAL PETROLEUM HYDROCARBONS(MGHG) 1300 J | A 3200 J A f2400 J ! A |




Tetra Tech NUS INTERNAL CORRESPONDENCE

TO: MR. C. BRYAN DATE: OCTOBER 22, 2001
FROM: ANGELA SCHEETZ COPIES: DV FILE

SUBJECT: ORGANIC DATA VALIDATION- VOA/PAHITPH
CTO 153, NAS KEY WEST
5DG WR2028

SAMPLES: 6lAgqueous/

CWEKEW-GW-DUP1-001 CWREW-GW-MWO1-001 CWKW-GW-MW02-001
CWRKW-GW-MW03-001 CWKEW-GW-MW04-001 TRIP BLANK-082201

OVERVIEW

Tha sample set for CTO 153, NAS Key Wesl, SDG WR2929 consists of five {5) environmental aqueous
samples and one (1) trip blank. All samples were analyzed for target compound list {TCL} volatile organic
compounds {VOCs). The environmental samples were also analyzed for ethylene dibromide (EDB),
polynuclear aromatic hydrocarbons (PAHs) and total petroleum hydrocarbons (TPH). One field duplicate palr
was included in this SDG, (CWKW-GW-DUP1-01 f CWIKW-GW-MW01-01).

The samples were collected by TetraTech NUS on August 22, 2001 and analyzed by Katahdin Analytical
Services. All analyses were conducted In accordance with Naval Facllitles Englneering Service Center
{NFESC) Quality Assurance/Quality Control (QA/QC) criteria using SW-848 Methods 82608, 82708, EPA
504.1, and FL-PRO analytical and reporting protocols. The dala contained in this SDG were valldated with
regard to the following parameters:

" Data completenass

Holding times

Initial and continuing callbration

Laboratory method and field quality control blank results
Surrogate spike recoveries

Detection Limits

Fleld duplicate results

*

 w W W
& * & % & & &

The symbol (*) indicates that all quality control criteria were met for this parameter. Problems affecting data
quality are discussed below; documentation supporting these findings is presented in Appendix C. Qualified
Analytical results are presented In Appendix A.

The text of this report is formulated to address only gross noncompliances resulling in the rejection of data
and the elimination of false posilives.

Volatile

Initial and continuing callbration relafive response factor (RRF) fell below the 0.05 quality control limit for
acrolein. Only nondetected results were reported for the aforementioned compound and these were rejected
{UR) in all samples.

There were additional initial and continuing calibration noncompliances (%RSDs, %0s), however, these



noncompliances did not warrant qualification, as only limited data review is being performed.
EDB

EDB was not reported for the trip blank.

PAH

Accept data as reported.

TPH

Accept data as reported.

Additional Comments

Positive results below the reporting limit {RL) were qualified as estimated, J, due to uncertainty near the
detection limit,

EXECUTIVE SUMMARY

Laboratory Performance Issues: Several volatile compounds falled to meet initial and continuing calibration
acceptance criteria.

Other Factors Affecting Data Quality: None.
The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data

Validation (10/99) and the NFESG guidelines. The text of this report has been formulated to address only
those problem areas affecting data quality.

" attest that the data referenced herain were validaled according to the agreed upon validation criteria as
specified In the NFESC guidelines and the Quality Assurance Project Plan (QAPP)."

Tat% Tech NUS ;

Angela Scheelz
Chemist/Data Validator

Joseph A, Samchuck
Data Validation Quality Assurance Officer



Attachments:

1. Appendix A - Qualified Analytical Results
2, Appendix B - Results as Reported by the Laboratory
3. Appendix C - Support Documentation



Qualifier Codes:

ZEZErExc-ToTmMmoOOoO@ >

=
=

NO2
NO3

N<XsSs<c-®w10mDTO

nn

I

1]

o

mmn

Lab Blank Contamination

Field Blank Contamination ;
Calibration (i.e., % RSDs, %Ds, ICVs, CCVs, RPDs, RRFs, etc.) Moncompliance
MS/MSD Noncompliance

LCSACSD Noncompliance

Lab Duplicate Imprecision

Field Duplicate Imprecision

Holding Time Exceedance

ICP Serial Dilution Noncompliance

GFAA PDS - GFAA MSA's r<0.995

ICP Interference - include ICSAB % R's

Instrument Calibration Range Exceadance

Sample Preservation

Internal Standard Noncompliance

Internal Standard Moncompliance Dioxins

Recovery Standard Moncompliance Dioxins

Clean-up Standard Noncompliance Dioxins

Poor Instrument Performance (i.e., base-time drifting)
Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
Other problems (can encompass a number of Issues)
Surrogates Recovery Moncompliance

Pesticide/PCB Resolution

% Breakdown Nencompliance for DDT and Endrin
Past/PCD% between columns for positive results

Non-linear calibrations, tuning r < 0.995 {correlation coefficient)
EMPC result

Signal to noise response drop
Percent solids <30%
Uncertainty at 2 sigma deviation is less than sample activity




CTO1r
WATER wATA
KAS

SDG: WR2929

SAMPLE MUMEBER:
SAMPLE DATE:
LABOQORATORY ID;
QC_TYPE:

%% SOLIDS:

LIMITS:

FIELD DUPLICATE OF:

NAS KEY WEST

CWEW-GW-DUP1-001
082201

SWHR2528-4
MOBMAL
0.0%
UGL
CERW-GW-MW1-001

CWEW-GW-MWO1-001
0822001

WR2923-1

NORMAL

0.0 %

UGL

CWEW-GW-MWO2-001
og/zain

WR2g239-2

MORMAL

0.0%

el N

Page 1

CWEW-GW-MWO3-001
0822101

WH292%-5

NORMAL

0.0 %

UL

RESULT QUAL

CODE

{RESULT

QUAL CODE

RESULT

QUAL CODE

RESULT QuUAL CODE

1,1,1-TRICHLOROETHANE

1,1,2.2- TETRACHLOROETHAME

1,1, 2-TRICHL OROETHANE

1,1-DICHLOROETHANE

1. 1-DICHLOROETHENE

1.2-DIBROMOETHANE

1.2-DICHLOROETHANE

1.2-DICHLOROPROPANE

1.3-DICHLOROPROPENE

PO |t | ot | | b ok |k |k |

mlajlaloja|lafal<a

pal= ||t |t |t | =

mlalaloja|lala|la]
i I=]
53

2-CHLOROETHYL VINYL ETHER

[y
o

-
=

ik
]

—
]

ACROLEIN

tn

ACRYLONITRILE

4]
=]

BENZENE .

BROMODICHLOROMETHAME

BROMOFOHM

BROMOMETHANE

CARBON TETRACHLORIDE

CHLOROBENZENE

CHLORODIBROMOMETHANE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

ETHYLBEMZENE

._.M_.nm..ﬁ...;:q...._;_ngm

METHYL TERT-BUTYL ETHER

=

[=]
o

METHYLENE CHLORIDE

TETRACHLORCOETHENE

TOLUENE

TOTAL X¥LENES

TRANS-1,2-DICHLOROETHENE

TRICHLOROETHEME

VINYL CHLORIDE

clejeleiclele|e|c|ele|ele|clelele|ele|e|Flelele|elele|e|e|c|e

q-x_n..m_._n._;m._im_nmpnra..nm..iu._.gm

el Bl Bl L0 N B N ) ) X)) ) P ey ey er U Uy pury e
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) Y T Y e
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CTO1” NAS KEY WEST

WATER ATA
KAS
5DG: WR2929

SEAMPLE NUMBER:
SAMPLE DATE:
LABORATORY ID:
QC_TYPE:

% SOLIDE:

UNITS:

FIELD DUPLICATE OF:

CWEW-GW-MW04-001
082201

WR2523-3

NORMAL

0.0 %

uGmn

TRIP BLAMK-052201
081501

WR2g29-5

MORMAL

003%

Slch

i

100.0 %

i

100.0 %

FPage

RESULT QUAL

CODE|RESULT  QUAL

CODE

RESULT

QuUAL

CODE

RESULT

QUAL

CODE

1,1, 1-TRICHLOROETHANE

1,1.2.2-TETRACHLOROETHANE

1.1 2-TRICHL OROETHANE

1, 1-DICHLOROETHANE

1,1-DICHLOROETHENE

[ QU PR R

Loy o) oy ol o

1,2-DIBROMOETHANE

1,2-DICHLORQOETHAME

1.2-DICHLOROPROPANE

1,3-DICHLOROPROPENE

Pl |||t |t e |t [ 2
F
%

2-CHLOROETHYL VINYL ETHER

ACROLEIN

ACRYLONITRILE

el

BEMNZENE

BROMODICHLOROMETHANE

BEROMOFORM

BROMOMETHANE

CARBON TETRACHLORIDE

CHLOROBENZENE

CHLORODIBROMOMETHANE

CHLOROETHANE

CHLOROFOHM

CHLOROMETHANE
ETHYLBENZENE

METHYL TERT-BUTYL ETHER

METHYLENE CHLORIDE

TETRACHLOROETHENE

el Bl A E=1 E53 EY L) E E E LLY Y ey e

TOLUENE

=]
oo

TOTAL XYLENES

TRANS-1,2-DICHLOROETHEME

TRICHLOROETHENE

VINYL CHLORIDE

cliele|e|=|e| s el=e|cle|e|e|c|e|c|c|=|c|5lele|elele|e|c|e|e|e

B S

:cccc:cccccc:cccccccgcccc
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CTO1f IAS KEY WEST

WATER UATA .
KAS Page 1

SDG: WR2929 :

SAMPLE NUMBER: CWEW-GW-DUP1-001 CWHEW-GW-MWDO1-001 CWEW-GW-MWOE-001 CWHEW-GW-MWO3-001
SAMPLE DATE: 0822101 D&z 0Bf22/0 na=22
LABORATORY ID: WHRZ925-4 WH2925-1 WR2g29-2 WR2925-5

QC_TYPE: MNORMAL NORMAL MOBRMAL MNORMAL

% S0LIDS: 00 % 0.0 % 0.0 % 0.0%

LNITS: UGL UG UG uaEL

FIELD DUFLICATE OF: CSRKW-GW-MWO1-001

RESULT  QUAL CODE[RESULT  QUAL CODE |RESULT QUAL CODE|RESULT  QUAL CODE

POLYNUCLEAR AROMATIC HYDROCAREBONS

2-METHYLNAPHTHALENE 0.2 U 02 U 0.2 J P J0:2 u
ACEMAPHTHENE 0.2 U 0.1 J P |05 0.2 U
ACENAPHTHYLENE 0.2 U 0.2 U 0.2 U 0.2 u
ANTHRACENE 0.z L | 02 u 0.2 U 0.2 u
BEMNZCHAANTHRACENE 0.z u 0.2 u 02 U 02 u
BENZO{APYRENE 0.2 u 0.2 u 02 U 0.2 u
BEMZO{BIFLUCORANTHENE 0.2 u 0.2 U 02 U 0.z U
BEMNZO(G.H.NPERYLENE 02 u 0.2 u 0.2 U 0z U
BENZO(KIFLUORANTHENE 02 u 0.2 U 0.2 u 02 L
CHRYSENE 02 u 02 U 02 U 0.2 ]
DIBENZO{A HIANTHRACENE: 0.2 u 0z U 0.2 U 0.2 u
FLUDRANTHENE 02 U 0.05 J P |02 u g2 U
FLUQREME 0.2 U 02 U 02 U 0.2 U
INDE\IEL_E.%D‘JF’YHEE\IE 02 U 0.2 U 0.2 U 02 U
NAPHTHALENE 02 U 02 u 0.07 J P |oz U
PHEMANTHRENE 02 U 0.2 u 0.1 J P |oz U

PYRENE 0.2 u 0.2 U 02 u 0.2 u
WaA_RES DBEF Cor2etn



CTO1:5 'AS KEY WEST .
WATER DATA
KAS Page 2
SDG: WR2929
SAMPLE NUMBER: CWKW-GW-MWO4-001
SAMPLE DATE: oaf2201 if I L
LABORATORY ID: WR2828-3
QC_TYPE: MORMAL
% SOLIDS: 0.0 % 100.0 % 100.0 % 100.0 %
UNITS: UGL
FIELD DUPLICATE OF:
RESULT  QUAL CODE|RESULT QUAL CODE(RESULT  QUAL CODE|RESULT  QUAL CODE
POLYNUCLEAR AROMATIC HYDROCARBONS
2-METHYLMAPHTHALENE 0.2 u
ACENAPHTHENE 0.2 u
ACENAPHTHYLENE 0.2 u
ANTHRACENE 0.2 u
BENZO{AJANTHRACENE 0.2 U
BEMNZO{AIFYRENE 0.2 U
BENZO(BIFLUORANTHENE 0.2 u
BEMZO{G,H,IIPERYLENE 0.z u
BENZO(KIFLUORANTHENE 0z u
CHRYSEMNE 02 U
DIBENZO{A HIANTHRACENE 0.2 U
FLUORANTHENE 02 u
FLUORENE 02 u
INDENO(1.2,3-CD)PYRENE 02 u
MAPHTHALENE 0.08 J P
PHENANTHRENE 0.2 u i
PYREME 0z U i
WAA_RAZS.DBF =T



CTO1: IAS KEY WEST ’
WATER DATA .
KAS Page
SDG: WR2929
SAMPLE NUMBER: CWEW-GW-DUP1-001 CWHEW-GW-MW01-001 CWEW-GW-RWEE-001 CWEW-GW-MWO3-001
SAMPLE DATE: 082201 o822/ [alzhmeding] na22/01
LABORATORY ID: WR2929-4 WR2928-1 WR2923.2 WR2g25-5
QC_TYPE: NORMAL NORMAL MOBMAL MORMAL
% SOLIDS: 0.0% 00% 0.0% 0.0%
UNITS: UGL UGL UG uGL
FIELD DUPLICATE OF: CSEW-GW-MWO1-001
RESULT  QUAL CODE|RESULT  QUAL CODE|RESULT QUAL  CODE|RESULT QUAL  CODE
TOTAL PETROLEUM HYDROCARBONS 500 U | 770 | 500 U | 500 U I

WAT_SE5.DBF




CTO1: IAS KEY WEST ,
WATER DATA _
KAS Page 2
SDG: WR2929
SAMPLE NUMBER: CWKW-GW-MW04-001
SAMPLE DATE: 0&/22/0 I Ht I
LABORATORY ID: WR2928-3
QC_TYPE: NORMAL
9% SOLIDS: 0.0 % 100.0 % 100.0 % 100.0 5%
UMNITS: i UGEL
FIELD DUPLICATE OF:
RESULT  QUAL CODE|RESULT  QUAL CODE|RESULT  QUAL CODE|RESULT QUAL  CODE
TOTAL PETROLEUM HYDROCARBONS 500 u |

WAT_RES.DBF

0a/ae0t




T

TO:
FROM:

SUBJECT:

SAMPLES:

Overview

Tetra Tech NUS INTERNAL CORRESPONDENCE
C. BRYAN DATE: FEBRUARY 12, 2002
ERIN M. FAUST COPIES: DV FILE

REBEKAH A. HAYNIE

INORGANIC DATA VALIDATION — LEAD AND MISCELLANEQUS
PARAMETERS

CTO-153 NAS KEY WEST

SAMPLE DELIVERY GROUP (SDG) — WR3803

5/Aqueous/
CWEW-GW-DUP1-002 CWKW-GW-MWQ01-002
CWEKEW-GW-MWO02-002 CWHEKW-GW-MWO03-002

CWKW-GW-MW04-002

The sample set for CTO 153, Key West, SDG WR3B803, consists of five {5) agqueous
environmental samples, There is one (1) field duplicate pair (CWKW-GW-DUP1-002 / CWKW-
GW-MW03-002) included in this SDG.

All of the samples were analyzed for lead, while two, CWKW-GW-MW03-002 and CWKW-GW-
MW04-002, were additionally analyzed for chloride, nitrate, nitrite, phosphate, and sulfate, The
samples were collected by Tetra Tech NUS, Inc. on November 8, 2001 and analyzed by Katahdin
Analytical Services under Maval Facilities Engineering Service Center {(NFESC) Quality
Assurance/Quality Control (QA/QC) criterla. Lead analyses were conducted using SW 848
method 6010B. Analyses for chloride and sulfate were conducted using SW 848 method 300,
Nitrate and nitrite were analyzed using EPA method 353.2 and phosphate was analyzed by EPA

method 365.2.

All lead analyses were conducted using Inductively Coupled Plasma (ICP) methodologies,

These data were evaluated based on the following paramaeters:

Data Completeness

Holding Times

Calibration Recoveries

Laboratory Blank Analyses

Field Duplicate Results

Detection Limits -

- All quality control criteria were met for this parameter,



TO: C. BRYAN - PAGE 2
DATE: FEBRUARY 12, 2002

Laboratory Blank Analyses

The following contaminant was detected in the preparation blank at the following maximum
concentration:

Maximum Action
Analyte Concentration Leval
Lead™" 2.86 ugiL 14.3 pg/lL

" Maximum concentration present in an agueous preparation blank.

An action level of 5X the maximum contaminant level has been used to evaluate sample data
for blank contamination. Sample aliquot and dilution factors were taken Into consideration
when evaluating for blank contamination. All sample results for lead were not detectable at
the instrument detection limit. As a result, data was not qualified.

Executive Summary

Laboratory Performance: Naone.

Other Factors Affecting Data Quality: None,

The data for these analyses were reviewed with reference to the "National Functional Guidslines
for Inorganic Review", August 1983 and Faebruary 1884 and the NFESC document entitled "Navy
IRCDQM" (September 1993},

The text of this report has been formulated to address only those preoblem areas affecting data
quality.

"I attest that the data referenced herein were validated according to the agreed upan valldation
criteria as specified In the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)."

@,&dm Lo ¢

Tetra Tech NUS
Erin M. Faust
Environmental Scientist

3 /

Tetra Tach MUS
Rebekah A. Haynle
Environmental Scientist

TetraTeth NUS

Joseph A. Samchuck
Quality Assurance Officer
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Attachmeants:
T Appendix A - Qualified Analytical Hesults
2. Appandix B - Aesults as reported by the Laboratory

3. Appendix C - Support Documentation



APPENDIX A
QUALIFIED ANALYTICAL RESULTS



Qualifier Codes:

zzrRe=IhTMmoOo>

s
=

NO2
NO3

N<X S <Cc-H®nIOTO

Lab Blank Contamination

= Field Blank Contamination
= Callbration (i.e., % RSDs, %Ds, IG\.I’s CCVs, RPDs, RRFs, etc.) Noncompliance

MS/MSD Noncompliance
LCS/LCSD Noncompliance
Lab Duplicate Imprecision

= Field Duplicate Impracision
= Holding Time Exceadance

ICP Seri_al Dilution Noncompliance
GFAA PDS - GFAA MSA's r<0.995
ICP Interference - include ICSAB % R's

= Instrument Callbration Range Exceedance
= Sample Preservation

Internal Standard Noncompliance

= Internal Standard Noncompliance Dioxins

Hecmrary Standard Noncompliance Dioxins

Clean-up Standard MNoncompliance Dioxins

Poor Instrumant Performance (l.e., base-time drifting)

Uncertainly near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
Other problems (can encompass a number of issues)

Surrogates Recovery Noncompliance

= Pesticide/PCE Resolution
= % Breakdown Noncompliance for DDT and Endrin

Pest/PCD% belween columns for positive results

= Non-linear calibrations, tuning r < 0,995 (correlation coefficlent)

nuon

EMPC result

Signal to noise response drop
Percent solids <305
Uncertainty at 2 sigma devlation is less than sample activity



CTO"

NAS KEY WEST

WATER DATA
KAS Foan 1
sDG: WR3803
SAMPLE NUMBER: CWKW-GW-DUP1-002 CWKW-GW-MWO01-002 CWKW-GW-MW02-002 CWKW-GW-MWO03-002
SAMPLE DATE: 11/08/01 11/08/01 11/08/01 11/08/01
LABORATORY ID: WR3803-3 WR3IADE-1 WR3803-2 WR2803-4
QC_TYPE: MORMAL MNORMAL MORMAL NORMAL
% SOLIDS: 0.0 % 0.0 % 0.0% 0.0%
UNITS: uGL UG UGL UGIL
FIELD DUPLICATE OF: CWHKW-GW-MWO03-002
RESULT  QuAL CODE|RESULT  QUAL CODE|RESULT  QUAL CODE|RESULT QUAL  CODE
INORGANICS
LEAD 1.48 U ! 1438 U | 1.48 U | 1.48 u |
4
WaM_RESDBF ozHame



CTO? NAS KEY WEST . . B
WATER DATA P 2
KAS i
SDG: WR3803
SAMPLE NUMBER: CWEW-GW-MWO4-002
SAMPLE DATE: 11/08/01 r [f rr
LABORATORY ID: WR3203-5
QC_TYPE: NORMAL
% SOLIDS: 00% 1000 % 100.0 % 100.0 %
LINITS: UG/
FIELD DUPLICATE OF:

RESULT  QUAL CODE|RESULT _ QUAL CODE |RESULT __ QUAL CODE|RESULT _ QUAL  CODE
INORGANICS
LEAD 1.48 u !

4

WAM_RESDEF 02712002



CTO1 NAS KEY WEST

WATER DATA . 1
KAS age

SDG: WR3803 -

SAMPLE NUMBER: CWEW-GW-MWO3-002 CWEW-GW-MWO4-002

SAMPLE DATE: 110801 1108/ I rf

LABDORATORY ID: WR2803-4 WR3803-3

QC_TYPE: NORMAL MNORMAL

% SOLIDSE: 0.0% 0.0 % 1000 % 1000 %

FIELD DUPLICATE OF:

RESULT  QUAL CODE[RESULT  QUAL CODE|RESULT  QUAL CODE|RESULT  QUAL CODE
MISCELLANEOUS PARAMETERS :

CHLORIDE(MG/L) 6200 | 11000 | |
NITRATE(MG/L) 0.05 u Z 0.05 u |

NITRITE(MEL) 0.05 u | 0.05 U _

PHOSPHATE[MG/L) 0.10 u | 0.10 U | |

SULFATE{MG/L) 930 ; 2000 I |




Tetra Tech NUS INTERNAL CORRESPONDENCE

TO: MR. C. BRYAN DATE: FEBRUARY 12, 2002
FROM: BERNARD F SPADA Il COPIES: DV FILE
SUBJECT: ORGANIC DATA VALIDATION- VOA/PAHIPET

CTO 153, NAS KEY WEST

SDG WR3803

SAMPLES: B/Agueous

CWEW-GW-DUP1-002* CWEW-GW-MWO1-002*
CWEW-GW-MWO2-002" CWEW-GW-MWO03-002*
CWEW-GW-MWO4-002" CWKW-GW-TBLK-002

OVERVIEW

The sample set for CTO 153, NAS Key West, SDG WR3803 consists of four (4) environmental aqueous
samples, ane (1) sample duplicate, and one (1) trip blank. All samples were analyzed for volatile organic
compounds (VOC) by Method SW-846 8260B. The samples designated with an asterisk (*) were also
analyzed for polynuclear aromatic hydrocarbons (PAH), sthylene dibromide, and petroleum (PET} by
Methods SW-845 8270B, EPA 504.1 and Florida Pro respectively.

The samples were collected by TetraTech NUS on Novemnber 8, 2001 and analyzed by Katahdin Analytical
Services, All analyses were conducted in accordance with Naval Facilities Enginearing Service Center
{NFESC) Quality Assurance/Quality Control (QA/QC) criteria using SW-B46 Methods 82608, 82708, EPA
504.1 and Florida Pro analytical and reporting protocals. The data contained in this SDG were validated
with regard to the following parameters:

¥ Data completenass

Holding times

Initial and continuing calibration

Laboratory method and field quality control blank results
Dretection Limits

F

*

The symbol {*} indicates that all quality control criteria were met for this parameter. Problems affecting data
quality are discussed below; documentation supporting these findings is presented in Appendix C. Qualified
Analytical rasults are presented in Appendix A.

The text of this report is formulated to address only gross noncompliances resulting in the rejection of
data and the elimination of false positives.

Yolatile Organic Compounds

Tha initial calibration average RRF exceeded the acceptance limits for acrolein. All associated non-
detects were qualified as rejected (UR). .

2-chloraathylvinyl ether had a <10% recovery in the MS/MSD samples. The associated non-detect for 2-
chloroethylvinyl ether was qualified as rejected (UR).



s

The following compounds were detecled in the method blank:

Maximum Blank
Compound Concentration Action Leve|
Methylene Chioride 12.0 pgfl 120 pgiL
Chloroform 0.6 po/l 3.0 LglL

Sample aliquot and dilution factors were taken into consideration when applying the blank action levels.
Positive results for methylene chloride below the blank action level were qualified as nondetected, U. Quality
control samples were not qualified due to blank contamination,

Several samples had internal standards recovery that exceeded the acceptance limits. No action was taken
based on this due to a limited review being performed.

EXECUTIVE SUMMARY

Laboratory Performance Issues: Qualifications were made based on calibration noncompliance, MS/MSD
noncompliance, and method blank contamination.

Other Factors Affecting Data Quality: None.
The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic

Data Validation (10/99) and the NFESC guidelines. The text of this report has been formulated to address
only lhose problem areas affecting data quality,

"| attest that the data referenced herein were validated according to the agreed upon validation criteria as
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP)."

Loz ffieds

Tetra Tech NUS

Barnard F. Spada Il
Chemist/Cata Validator

e

'ﬁ'etraTech NUS

Joseph A, Samchuck
Data Validation Cuality Assurance Officer

Attachments: "’
1: Appendix & - Qualified Analytical Besults
2. Appendix B - Hesults as Reported by the Laboratory

3. Appendix C - Support Documentation



APPENDIX A
QUALIFIED ANALYTICAL RESULTS



Qualifier Codes:

Z I M X~ "T TITomMmooOm:s

=
=

NoZ2
NO3

N<xxE<L<ocH40I307D0

nowon’

n

Lab Blank Conlamination
Field Blank Contamination

Calibration {i.e., % RSDs, %Ds, ICVs, CCVs, RPDs, RRFs, etc.) Noncompliance
MS/MSD Noncompliance

LCS/LCSD Noncompliance

Lab Duplicate imprecision

Field Duplicate Imprecision

Holding Time Exceedance

ICP Serial Dilution Noncompliance

GFAA PDS - GFAA MSA's r <0.995

ICP Interlerence - include ICSAB % R's

Instrument Calibration Range Exceedance

Sample Preservation

Internal Standard Noncompliance

JInternal Standard Noncompliance Dioxins

Recovery Standard Noncompllance Dioxins
Clean-up Standard Noncomplian’ce Dioxins

Poor Instrument Performance [1 a., base-time drifting}
Uncertainty near detection limit (< 2 x 1DL for inorganics and <CRQL for or'ganlcsi
Other pmblems {can encompass a number of lssues)
Surrogates Recovery Noncompliance

Pesticide/PCB Resolution

% Breakdown Noncompliance for DDT and Endrin

Pest/PCD% between columns for positive results

Non-linear calibrations, tuning r < 0.995 (correlation coefficient)
EMPC result

Signal to noise response drop
Percent solids <30%
Uncertainty at 2 sigma deviation is less than sample activity



CTO
WATER DATA
KAS

SDG: WR3803

SAMPLE NUMBER:
SAMPLE DATE:
LABORATORY ID:
Qc_TYPE:

% SOLIDS:

UNITS:

FIELD DUPLICATE OF:

NAS KEY WEST

CWEW-GW-DUP1-002
11408/

WH3803-3

MNOBMAL

0.0 %

UG
CWEW-GW-MWO03-002

CWEW-GW-MWO1-002
11/08/01

WR3803-1

MORMAL

0.0 %

UGL

CWEW-GW-MWOE-002
11/08/M1

WHR3s03-2

MORMAL

0.0 %

UGL

Page 1

CWEW-GW-MWO3-002
11/08/01

WH3803-4

MNORMAL

0.0 %

UG

RESULT

QUAL

CODE[RESULT

QUAL

CODE

RESULT

QUAL

CODE |RESULT

QUAL CODE

VOLATILES
1,1, 1-TRICHLOROQETHANE

1,1,2,2-TETRACHLOROETHANE

1,1,2-TRICHLOROETHANE

1,1-DICHLOROETHANE

1,1-DICHLOROETHEMNE

1,2-DIEROMOETHANE

1,2-DICHLORDETHANE

1,2-DICHLOROPROPANE

R N ) PO NI NV R Y

ol e |t | ] -

clo|s|s|ejle|s(s

alalea]lala]la]laf

2-CHLOROETHYL VINYL ETHER
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ool W omell Bl (il ol el [ el

ACROLEIN

(#1]

=
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tn

th|la|alalo| ]|

c
]
o

ACRYLONITRILE

n
(=]

on
[=]

L
L]

BEWZENE

BROMODICHLOROMETHANE

EROMOFORM

BEROMOMETHANE

CAHRBON TETRACHLORIDE

CHLOROBEMZENE

CHLORODIZROMOMETHANE

CHLOROQETHANE

CHLOBOFORM

CHLOROMETHAME

ETHYLBENZENE

METHYL TERT-BUTYL ETHER

METHYLENE CHLORIDE

TETRACHLOROETHENE

TOLUENE
TOTAL XYLENES

TRANS-1,2-DICHLOBOETHEME

TBANS-1,3-DICHLOROPROPENE

TRICHLORQETHENE
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CTO"
WATER DATA
KAS

SDG: WR3803

SAMPLE NUMEER:
SAMPLE DATE:
LABORATORY 1D
QC_TYPE:

% SOLIDS:

UNITS:

FIELD DUPLICATE OF:

‘NAS KEY WEST

CWHEW-GW-MWD4-002
1108/

WH3803-5

MORMAL

0.0%

LUGL

CWEW-GW-TBLK-002
110801

WR3IB)3-6

MORMAL

0.0 %

UG

i

100.0 %

Page

Hf

1000 %

RESULT

QUAL

CODE

|RESULT

QUAL

CODE

RESULT

QUAL

CODE

BESULT  QUAL

CQDE

VOLATILES
1,1.1-TRICHLOROETHANE

1,1.22-TETRACHLOROETHANE

1,1.2-TRICHLOROETHANE

1.1-DICHLOROETHANE

R R SR ey

cle|lcS|E|e

1. 1-DICHLOROETHEMNE

1.2-DIBROMOETHANE

1,.2-DICHLOROETHANE

T R o Q) P TR T R Y

1. 2-DICHLORQPROPANE

2-CHLOROETHYL VINYL ETHER

—
=]

sl al ) il el f e o

ACROLEIN

c
o

ACRYLONITRILE

o
o

- bl I e

BENZENE

ERCMODICHLOROMETHANE

i

BROMOFORM

BROMOMETHANE

CARBON TETRACHLORIDE

CHLOROEBENZEMNE

CHLORODIBEROMOMETHANE

CHLOROETHANE

CHLOROFORM

CHLOROMETHAMNE

ETHYLBENZEME

METHYL TERT-BUTYL ETHER

METHYLENE CHLORIDE

TETRACHLOROETHEMNE

TOLUENE

TOTAL XYLENES

TRANE-1,2-DICHLOROETHENE

TRAMNS-1,3-DICHLOROPROPENE

TRICHLOROETHEMNE

S S Y 1) Y S Y ) PR ) R I P Y Y FCY S R

VINYL CHLORIDE

-

cloEiC|E|C|lS|c|lc|c|lc|c|lc|lc|clzlclcle|lo|=
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CTO" -NAS KEY WEST . : : T i i
WATER DATA

KAS Page 1
SDG: WR3803

SAMPLE NUMBER: CWIW-GW-DLIP1-002 CWKW-GW-MWO1-002 CWEW-GW-MW02-002 CWHW-GW-MW03-002
SAMPLE DATE: 11/08/01 110801 11/08/01 11/0807
LABORATORY ID: WR3803-3 WR3803-1 WR3803-2 WRIE03-4
QC_TYPE: NORMAL NOBMAL NORMAL NORMAL
% SOLIDS: 0.0% 0.0 % 0.0 % 00 %

UIMITS: uaL UGL UGL UG

FIELD DUPLICATE OF: CWEW-GW-MWO3-002

RESULT  QuUAL CODE[RESULT  QUAL CODE |RESULT  QUAL CODE|RESULT  QUAL CODE

POLYNUCLEAR AROMATIC HYDROCARBONS

1-METHYLNAPHTHALENE 0.2 U ! 0.2 u 0.2 U i 02 U
2-METHYLNAPHTHALENE 02 u . 0.2 u 0.2 u 02 u
ACENAPHTHENE D2 u i 0.2 u 0.1 J P |oz2 u
ACENAPHTHYLENE 0.2 u 02 u 0z u 0.2 u |
AMNTHRACENE 02 u 0z u 0z u 0.2 u ;
BENZO(AIANTHRACENE 0.2 u 0.2 u | 0.2 U 02 U i
BENZO{A)FYRENE 0.2 u oz U 0.2 u 02 U i
EENZO(BIFLUORANTHENE 02 u 0.2 u 0.2 u 0.2 u
BENZO{G,H )PERYLENE 0.2 u 0.2 u 0.2 u 0.2 u
BENZO{KIFLUORANTHENE 0.2 u 02 u 0.2 u 02 u
CHRYSENE 02 u 02 u [ F] u 0.2 u ,
DIBENZ (A HIANTHRACENE 0z u 0.2 u 0= u 0.2 u [
FLUORANTHENE 3 02 U 0.2 U 02 u 02 u i
FLUORENE 0.2 u 02 u 0.2 u 0z u i
INDEMNO(1,2,3-CDIPYRENE 0.2 u oz u 0.2 U 0.2 u
NAPHTHALENE 0z u 0.2 u 02 u 0.2 u
PHEMANTHRENE 0.2 u 0.2 u 0.2 u 5 02 u
PYREME 02 u 0.2 u 0.2 U g2 u

Was _RES.DBF a2



CTO: NAS KEY WEST £
WATER DATA
KAS Page i
SDG: WR3803
SAMPLE NUMBER: CWKW-GW-MWO04-002
SAMPLE DATE: 11408701 I r r
LABORATORY ID: WR3803-5
QC_TYFE: NORMAL
% SOLIDS: 0.0 % 100.0 % 100.0 % 100.0 %
UNITS: UGIL
FIELD DUPLICATE OF:
RESULT  QUAL CODE|RESULT __ QUAL CODE |RESULT _ QUAL CODE |RESULT _ QUAL  GODE
POLYNUCLEAR AROMATIC HYDROCARBONS
1-METHYLNAPHTHALENE 0.2 U
2-METHYLMNAPHTHALENE 0.2 U
ACENAPHTHEME D2 U
ACENAPHTHYLENE 0.2 U
ANTHRACENE 0.2 U |
BEMZO{A)ANTHRAGENE 0.z U |
BENZO{APYRENE 0.2 U
BENZO(B|FLUCRANTHENE 0.2 U
BEMZO(G,H IPERYLENE 0.2 U
BENZO(KIFLUSRANTHENE 0.2 U
CHRYSENE 02 U
DIEENZOA,H)ANTHRACENE 0.2 U i
FLUORANTHENE 3 0.2 u
FLUORENME _ 02 U
INDENC{1,2,3-CDIPYRENE 0.2 U
NAPHTHALENE 02 U
PHEMANTHREME 0.2 T
PYREME_ 0.2 U

WaAA_RES DSF J2M202



CTO"
WATER DATA
KAS

SDG: WR3803

SAMPLE NUMEER:
SAMFLE DATE:
LABQRATORY ID:
QC_TYPE:

% SOLIDS:

UMITS:

FIELD DUPLICATE QF:

NAS KEY WEST

CWEW-GW-DUP1-002
110801

WR3803-3

MORMAL

0.0%

UG/L
CWEW-GW-MWO3-002

CWEW-GW-MWO1-002
11/08/01

WR3803-1

MNORMAL

0.0 %

UGL

CWEW-GW-MW02-002
11/08M

WRS3803-2

NORMAL

0.0 %

UG

Page 1

CWIW-GW-MWD3-002
11/08/01

WR3803-4

MORMAL

0.0%

UGL

RESULT QUAL

CODE[RESULT

QuUAL CODE

RESULT QuaL

CODE

RESULT QUAL CODE

PETROLEUM HYDROCARBONS
TPH (C8-C40)

500 U |

310 J F

170 J !

=4

150 J | P

WAT_RES.DSF Qzr12ma2



CTO" NAS KEY WEST

WATER DATA
KAS Page 2
sSDG: WR3803
SAMPLE MUMBER: CWEW-GW-MWOL-002
SAMFLE DATE: 1108101 I ) I
LABORATORY ID: WR3803-5
QC_TYPE: MORMAL
% SOLIDS: 0.0 % 100.0 % 100.0 % 100.0 %
UNITS: UGL
FIELD DUPLICATE QF;
RESULT QUAL CODE|RESULT QuaL CODE |RESULT QUAL CODE | RESULT QuUAL CODE

PETROLEUM HYDROCARBONS
TPH (C8-C40)

500 U |

WAT_RES.DBF 02M 202




Tetra Tech NUS INTERNAL CORRESPONDENCE

TO: MR. C. BRYAN DATE: FEBRUARY 12, 2002
FROM: BERNARD F SPADA I COPIES: DV FILE
SUBJECT: ORGANIC DATA VALIDATION- OVG
CTOC 153, NAS KEY WEST
SDG TTN30
SAMPLES: 1/Aquecus
CWIKW -GW-MW03-001
OVERVIEW

The sample set for CTO 153, NAS Key West, SDG TTM30 consists of one (1) environmental aqueous
sample. The sample was analyzed for methane (OVG) by Method WA1.02.

The samples were collected by TetraTech NUS on November 8, 2001 and analyzed by Vaportech Services,
All analyses were conducted in accordance with Maval Facllities Engineering Service Center (NFESC)
Quality Assurance/Quality Control (QA/QC) criteria. The data contained in this SDG were validated with
regard to the following parameters:

H » Data completenass

# . Helding times

# . Initial and continuing calibration

¥ ’ Laboratory method and field quality control blank results
& . Detaction Limits

The symbol (*) indicates that all quality control criteria were met for this parameter. Problems affecting data
quality are discussed below; documentation supporting these findings Is presented In Appendix C. Qualified
Analytical results are presented in Appendix A.

The text of this report Is formulated to address only gross noncompliances resulting in the rejection of
data and the elimination of false positives.

Qraganic Volatile Gasses

Mane.

EXECUTIVE SUMMARY

Laboratory Performance Issues: None.

Other Factors Affecting Data Quality: None. -

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic

Data Validation (10/99) and the NFESC guidelines. The text of this report has been formulated to address
only those problemn areas affecting data quality.



“| attest that the data referenced herein were validated according to the agreed upon validation criteria as
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP)."

Presiallbacs

Tetra Tech NUS/

Bernard F. Spada Il
Chemist/Data Validator

A

/“PétraTeb“h NUS

Josaph A. Samchuck
Data Validation Quality Assurance Officer

Attachmants:
1, Appendix A - Qualified Analytical Results
2, Appendix B - Results as Reported by the Laboratory

3. Appendix C - Support Documentation




APPENDIX A

QUALIFIED ANALYTICAL RESULTS



CTO -NAS KEY WEST
WATEK DATA
VAPORTECH Page !
SDG: TTN30
SAMPLE NUMBER: CWEW-GW-MWO03-001
SAMPLE DATE: 110801 I ! [
LABORATORY ID: CWEW-GW-MWDS-
QC_TYPE: MORMAL
% S0LIDS: 0.0 % 100.0 %5 100.0 % 100.0 %
UNITS: uGEL
FIELD DUPLICATE OF:
RESULT QUAL CODE|RESULT QUAL CODE |RESULT QUAL CODE |RESULT QuaL CODE
DISSOLVED GASES
METHANE %7 |
&
WAF_RES DEF 1247
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APPENDIX D

TIDAL STUDY DATA

AIK-02-0164 D-1 CTO 0153



Tidal Study
Caroline & William Street, Key West FI.

Depth (ft)
L
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In-Situ Ing, MiniTroll Pro

Report generated: 1/17/2002  18:07:32
Report from file:  CAWWIN-SITU\Data\SNOB589 2002-01-14 160254 Test #1.bin
DataMgr Version 3.71

Serial number: 6529
Firmware Version 3.01

LInit name;

Test name: Test #1

Test defined on:  1/14/2002  16:02:48
Test started on: 1/14/2002  16:02:54
Test stopped on: 1/M17/2002 84711
Test extracted on:  N/A

Data gathered using Linear testing
Time between d Minutes.
Mumber of data 11653

TOTAL DATA SAI 11653

Channel number [1]
Measurement ty; Temperature
Channel name: OnBoard Temp

Channel number [2]
Measurement tyf Pressure
Channel name: Pressure
Sensor Range: 100 PSI1.
Specific gravity: 1

Chan[1]  Chan[2]
Date Time  ET (min) Fahrenheit Feet H20
1/14/2002 16:02 0 79.21 4,267
1/14/2002 16:03  0.3333 7919  4.274
1/14/2002 16:03  0.6667 79.19 4274
1/14/2002 16:03 1 7917 4275
1/14/2002 16:04  1.3333 7917 4275
1/14/2002 16:04  1.6667 7914 4.276
1/14/2002 16:04 2 7914 4276
1/14/2002 16:05  2.3333 7914 4276
1/14/2002 16:05  2.6667 7912 4276

1/14/2002 16:05 3 79.12 4276 »
1114/2002 16:06 3.3333 79.1 4277
1/14/2002 16:06 3.6667 79.1 4277
1/14/2002 16:06 4 79.1 4271

1/14/2002 16:07 4,3333 79.1 4277



Date  Time

1/14/2002 16:07
1/14/2002 16:07
1/14/2002 16:08
1/14/2002 16:08
1/14/2002 16:08
1/14/2002 1608
1/14/2002 1608
1/14/2002 16:08
1/14/2002 16:10
1142002 16:10
/14,2002 16:10
1142002 16:11
11142002 16:11
1/14/2002 16:11
1/14/2002 16:12
1/14/2002 16:12
111442002 1612
111442002 1613
141472002 16:13
11472002 1613
11472002 1614
1/M14/2002 16:14
1M14/2002 16:14
114/2002 16:15
11442002 16815
1114/2002 16:15
111402002 1616
111402002 1616
1411472002 1616
11402002 1617
111402002 1617
11472002 16817
111472002 168:18
1/14/2002 16:18
1/14/2002 16:18
114/2002 1618
11442002 1618
1/14/2002 16.18
1142002 16,20
1/14/2002 16:20
1/14/2002 16:20
1/14/2002 16:21
1/14/2002 16:21
1/14/2002 16:21
1/14/2002 16,22
11442002 16:22
111402002 1622
114/2002 16:23
11442002 16:23
11442002 16:23
111442002 16:24

ET {miny Fahrenheit Feet H2O

4.6667
]
5.3333
5.6667
g
§.3333
8.6667
7
7.3333
7.6667
3
8.3333
8.6667
2]
8.3333
8.6867
10
10.3333
10.6667
1"
11.3333
11.6667
12
12.3333
12.6667
13
13,3333
13,6667
14
14,3333
14.6667
15
15.3333
15.6667
16
16.3333
16.6667
17
17.3333
17.8667
18
18.3333
18.6667
19
19.3333
16.6667
20
20.3333
20.6867
21
21.3333

79.1
79.07
78.07
78.07
78.07
789.07
79.05
78.05
78.06
79.05
79.05
79.05
79.05
78.05
78.05
78.05
78.07
78.05
78.07
78.07
79.07
79.07
78.07
78.07

9.1

7891

78.1

781

79.1
78.07
79.07
79.07
79.07
79.05
789.05
78.05
79.05
79.07
79.07
79.07
79.07
79.07
79.07

79.1

78.1

781

79.1

79.1

79.1

78.1

7891

4277
4278
4278
4,278
4.271
4,278
4,272
4.278
4.278
4272
4272
4272
4272
4.272
4.272
4.272
4.271
4.272
4.271
4.278
4.278
4.271
4.271
4.278
4.277
4.271
4.277
4.277
4.271
4.278
4.278
4,278
4.278
4272
4278
4272
4272
4.278
4.271
4,278
4,271
4,278
4,284
4,271
4.271
4.277
4277
4277
4.271
4.271
4.271




Date  Time

11442002 16:24
171442002 16:24
11442002 16:25
11442002 16:25
1/14/2002 16:25
1/14/2002 16:26
1/14/2002 16:26
11472002 16:26
1/14/2002 16:27
11412002 16:27
11442002 16:27
111442002 16:28
111442002 16:28
111442002 16:28
11442002 16:29
11442002 16:29
1/14/2002 16:29
1/14/2002 16:30
1/14/2002 16:30
171442002 16:30
1/14/2002 16:31
1114/2002 16:31
1/14/2002 16:31
114/2002 16:32
11472002 16:32
1/14/2002 16:32
1/14/2002 16:33
111442002 16:33
111412002 16:33
114/2002 16:34
11412002 16:34
11442002 16:34
1/14/2002 16:35
1/114/2002 16:35
11472002 16:35
11472002 16:36
11472002 16:36
111472002 16:36
111472002 16:37
1142002 16:37
1114/2002 16:37
1114/2002 16:38
1/14/2002 16:38
1/14/2002 16:38
1114/2002 16:39
1/14/2002 16:39
1/14/2002 16:39
1/14/2002 16:40
11142002 16:40
1/14/2002 16:40
11442002 16:41

ET {min) Fahrenheit Feet H20

21.6667
22
22.3333
22.6667
23
23,3333
238867
24
24,3333
24 6667
25
25.3333
25.6667
26
26.3333
26.6667
27
27.3333
27 6867
28
28,3333
28,6667
28
28.3333
28.6667
30
30.3333
30,6667
31
31.3333
31.6667
32
32.3333
32.6667
33
33.3333
33.8667
34
34.3333
34 6867
35
36,3333
3b.86667
36
36,3333
36,6667
37
37.3333
37.6667
38
38.3333

78.1
78.1
78.1
78.1
78.1
78.1
78.1
78.1
791
79.1
79.1
9.1
79.1
o1
78.1
79.1
79.12
79.12
79.12
79.12
79.14
79.12
79.12
78.1
78.1
791
79.1
791
7.1
79.1
79.1
79.07
79.07
78.07
78.07
78.07
78.07
78.07
78.07
78.07
79.07
79.07
78.07
78.07
79.07
79.07
79.07
79.07
78.07
79.1
78.1

4277
4,271
4,271
4277
4.277
4.271
4277
4.277
4.277
4277
4277
4.277
4.277
4.277
4.277
4.277
4.276
4,283
4276
4276
4278
4278
4.283
4.277
4.284
4.284
4.277
4,284
4,284
4,284
4,284
4,278
4,284
4.284
4.284
4.284
4.284
4.284
4.284
4.284
4.284
4.284
4.284
4.284
4.291
4,291
4.284
4.284
4.281

4.29

4.29



1152002 0:09
1/15/2002 0:09
1/15/2002 0:09
1/15/2002 0:10
1/16/2002 010
1/15/2002 0:10
1415/2002 0211
11152002 0:11
1/15/2002 0:11
1/15/2002 0:12
1/15/2002 012
1/15/2002 0:12
1/15/2002 0:13
1/116/2002 0:13
115/2002 0:13
1115/2002 0:14
1152002 0:14
1/15/2002 0:14
1/15/2002 0:15
1/15/2002 0:15
1/15/2002 0:15
1/16/2002 0:16
1/16/2002 0:16
1/16/2002 0:16
1/15/2002 017
1/15/2002 017
1/15/2002 0:17
1/16/2002 G:18
1/16/2002 0:18
1115/2002 0:18
1115/2002 0:18
1/15/2002 0:19
1/15/2002 0219
1115/2002 0:20
1/15/2002 0:20
1/15/2002 0:20
1/1156/2002 0:21
1/15/2002 0:21
11156/2002 0:21
1115/2002 0:22
1/15/2002 0:22
1/15/2002 0:22
1/15/2002 0:23
1/16/2002 0:23
1116/2002 0:23
1/15/2002 0:24
1/15/2002 024
1/15/2002 0:24
1/16/2002 0:25
1/16/2002 0:25
1/16/2002 0:25
1116/2002 0:26

486.3333
4866667
ABY
487.3333
487 666V
488
488.3333
488.6667
489
4893333
480.6667
490
4903333
4906667
441
491,3333
491 6867
492
492.3333
492 6E6T
493
493.3333
493.6667
484
4943333
484.6667
495
495,3333
4956667
496
496.3333
496.6667
497
4897.3333
497 GEGT
498
498.3333
4986667
499
499.3333
489.6667
500
500.3333
500.6667
501
501.3333
501.6667
502
502.3333
502.6667
503
503.3333

80.46
80.46
80.46
80.46
80.45
80.46
80.46
80.46
80.46
80.46
80.46
8046
8048
BO.46
80.46
BO.48
80.46
80.46
80.46
80.46
80.46
80.46
80.46
80.456
80.46
80.46
80.46
80.46
80.46
80.45
80.45
80.46
80.46
80.46
80.46
80.46
80.46
BO.46
80.45
80.46
80.46
80.46
B0.46
80.46
80.46
80.46
80.46
80.46
80.46
80.46
80.46
80.46

5058
5.0568
5.068
5.068
5.051
5.058
5.058
50568
5,068
5.058
5.058
5.051
5.051
5.058
5.051
5.058
5.0561
5.041
5.051
5.044
5.051
5.051
5.061
5.061
5.051
5.044
5.044
5.044
5.038
5.044
5.044
5.038
5.038
5.044
5.038
5.038
5.038
5.038
5.038
5.038
5.038
5.031
5.031
5.031
5.031
5.031
5.031
5.031
5.031
5.025
5.031
5,025



1115/2002 0:26
11152002 0:26
111572002 027
11152002 0:27
1/158/2002 0:27
1/15/2002 0:28
115/2002 0:28
1156/2002 028
1/15/2002 0:29
1115/2002 0:29
1116/2002 0:29
1/16/2002 0:30
1/15/2002 0:30
1/15/2002 0:30
115/2002 0:31
1152002 0:31
115/2002 0:31
1/15/2002 0:32
1115672002 0:32
1162002 0:32
1416/2002 0:33
1/115/2002 0:33
1/15/2002 0:33
17152002 0:34
171572002 0:34
1/15/2002 0:34
1162002 0:35
1/16/2002 0:35
1/116/2002 0:35
1/16/2002 0:36
1/15/2002 038
1M15/2002 0:36
1/15/2002 0:37
171512002 0:37
1/15/2002 0:37
1115/2002 038
11672002 0:38
11162002 0:38
1/156/2002 0:39
1118/2002 0:39
1/15/2002 0:39
1/15/2002 0:40
1/15/2002 040
11156/2002 0,40
115/2002 0:41
115/2002 0:41
1415/2002 0:41
14152002 0:42
1/15/2002 0:42
11152002 0:42
1/15/2002 0:43
1152002 0:43

503.6667
504
504.3333
5046657
506
506.3333
505.6667
506
506.3333
506.6667
507
507.3333
507.6667
508
608.3333
508.6667
509
509.3333
509.6667
510
510.3333
510.6667
511
6511.3333
511.6667
512
5123333
512.6667
513
513.3333
513.6667
514
514.3333
514.6667
515
5153333
515.8667
516
516.3333
516.6667
517
517.3333
517.6667
518
518.3333
518.6667
519
518.3333
510.6667
520
520.3333
520.6667

80.46
80.46
B0.46
B0.46
80.46
80.48
80.48
80.46
80.46
80.48
80.48
80.46
80.46
80.44
80,46
80.46
80.44
BO.44
80.44
80.44
80.44
80.44
80.44
80.44
80.44
B0.44
80.44
80.44
80.44
80.44
80.44
80.44
80.44
80.44
80.44
80.44
80.44
80.44
80.44
g80.42
80.44
80.44
80.44
80.42
80.44
80.42
80.42
B0 44
80.42
80.42
BO.42
80.42

5.025
5.025
5018
5.025
5.025
5018
5018
5018
5018
5.018
5.018
5.018
5.018
5.2
a2
5.012
5012
5.012
5.012
5.012
5.008
5.006
5.006
5,006
5.006
4.899
5.006
4.999
4.999
4.999
4.993
4,893
4,893
4,893
4.8983
4.893
4.893
4.886
4.886
4.087
4. 986
4,986
4,978

4.98
4979

4.98
4.974
4.979
4.974
4.974
4.974
4.874



1/16/2002 0:43
1/15/2002 044
1/15/2002 0:44
1/15/2002 0:44
1/15/2002 0:45
1/15/2002 0:45
1/15/2002 0:45
1/16/2002 0:46
1/156/2002 0:46
115612002 0:46
1/15/2002 0:47
141512002 047
1/15/2002 0:47
1/15/2002 0:48
11152002 0:48
1/15/2002 0:48
1/15/2002 0:49
1/15/2002 0:49
1/16/2002 0:49
111572002 0:50
1/16/2002 0:50
1/16/2002 0:50
1/15/2002 0:51
14156/2002 0:51
1/15/2002 0:51
1/15/2002 0:52
1/15/2002 0:52
1/15/2002 0:52
1/15/2002 0:53
1/16/2002 0:53
1/15/2002 0.53
1116/2002 0:54
111572002 0:54
1/15/2002 0:54
1/15/2002 0:55
1/15/2002 0:55
1/15/2002 0:55
1/15/2002 056
1/16/2002 0:56
1/15/2002 0.56
11156/2002 0:57
11152002 0.57
1116/2002 0:57
1/15/2002 0.58
1116/2002 0:58
11152002 0.58
1/16/2002 0:59
1/15/2002 0:59
1/116/2002 0:59
1/15/2002 1.00
1116/2002 1:00
1/15/2002 1:.00

521
521.3333
521.6667

522
522.3333
5228867

523
523.3333
523.6667

524
524.3333
524 6667

526
525.3333
5256867

526
526.3333
526.6667

527
527.3333
527 6667

528
528.3333
5286667

529
520.3333
529.6667

530
530.3333
530.6667

531
531.3333
531.6667

532
532.3333
532 6687

533
533.3333
533.8667

534
534.3333
534.6667

535
535.3333
535.6667

536
536.3333
536.6667

537
537.3333
537.6667

538

80.42
80.42
80.42
BO.42
80.42
BO.42
80.42
B0.42
80.42
B0.42
80.42
B0.42
80.42
80.42
80.38
80.42
80.42
80,39
B0.39
80.39
80.39
80.39
80.39
80.39
80.38
80.39
80.39
80.39
B0.39
8039
80.39
80.39
80.39
80.39
80.39
80.38
80.39
80.39
8037
80.37
8037
80.37
BO.37
80.37
80.37
B0.37
80.37
B0.37
80.37
80.37
B0.37
80.37

4.974
4987
4 967
4 967
4.967
4 967
4 967

496

496

4,96

4,96
4.954
4.954
4.8504
4 855
4,954
4847
4948
4.948
4.948
4.941
4.941
4.935
4.941
4,935
4835
4,935
4.528
4,928
4928
4928
4.928
4.922
4.922
4.922
4022
4.822
4915
4.916
4916
4916
4916
4.909
4900
4.808
4,908
4.903
4903
4.903
4903
4.903
4 596



1416/2002 1:01
11162002 1:01
1416/2002 1:01
1/16/2002 1:02
1/18/2002 1:02
1/1156/2002 1:02
1/15/2002 1:03
1/116/2002 1:03
1/15/2002 1:03
1/15/2002 1:04
1/16/2002 1:04
1/16/2002 1:04
1/16/2002 1:05
1/16/2002 1:05
1/1186/2002 1:06
1/116/2002 1:086
1116/2002 1:08
1/15/2002 1:06
1118/2002 1:07
1/16/2002 1:07
1/15/2002 1:07
1/16/2002 1:08
1/16/2002 1:08
116/2002 1:08
1/16/2002 1:00
1/15/2002 1:09
1/15/2002 1:09
1/15/2002 1:10
1/156/2002 1:10
115/2002 1:10
1116/2002 1:11
1115/2002 1:11
116/2002 1:11
11152002 1:12
11152002 1:12
1/116/2002 1:12
1M8/2002 1:13
1116/2002 1:13
1M18/2002 1:13
1115/2002 1:14
1115/2002 1:14
1115/2002 1:14
1/15/2002 1:15
1115/2002 115
1115/2002 115
1/15/2002 116
1/15/2002 1.16
1/15/2002 1.16
1/15/2002 117
1152002 1:17
11162002 1:17
1/16/2002 1:18

538.3333
538.6667
539
538.3333
530.6667
540
540.3333
540.68667
541
541.3333
541.6667
542
042.3333
042.6667
543
543.3333
543.6667
544
544.3333
544 6667
545
5465,3333
545.6667
546
546.3333
546.6667
547
547 3333
547 666V
548
548,3333
548.6667
548
548.3333
540.6667
5450
550.3333
550.6667
551
551.3333
551.6667
552
552.3333
652 6667
553
553.3333
553.6667
554
654.3333
554 6667
5565
555,3333

80.37
BO.37
80.37
80.37
80.37
80.37
80.35
80.37
80.37
80.35
80,35
80.35
80.35
80.35
80.35
80.35
80.35
80.35
80.35
80.35
80.35
80,35
80,35
B0.35
B0.35
80.35
80.35
80.35
80.35
80.35
80.35
80.35
80,35
B0.35
B0.33
B0.35
B0.35
80.35
B0.35
80.35
80.35
80.33
80.35
80.33
80.33
80.33
80.33
80.33
80.33
80.33
80.33
80.33

4 806
4 8986
4,896
4.896
4.896

4.88

4.88

4.88

4.88
4.884
4 884
4 884
4 884
4 877
4877
4.877
4.877
4.871
4.877
4.871
4.871
4.871
4.871
4.871
4.864
4.864
4.864
4.864
4.864
4.864
4.864
4.864
4.857
4 857
4.858
4 857
4. 857
4 857
4851
4 8561
4 857
4 852
4,851
4.852
4.852
4,852
4.845
4.845
4.845
4.838
4.838
4.838



1/16/2002 7.55
1/16/2002 7:56
1/16/2002 7.56
1/18/2002 7.56
1/16/2002 7.57
1/16/2002 7:57
1/16/2002 7:57
1/16/2002 7:58
111642002 7:58
1116/2002 7:68
11162002 7.58
1/16/2002 7,59
1/16/2002 7.59
1/16/2002 800
1/16/2002 8:00
1/16/2002 8:00
1116/2002 8:01
1/16/2002 8:01
111672002 8:01
1/16/2002 8:02
1/16/2002 8:02
1/16/2002 8:02
1/16/2002 8:03
1/16/2002 8:03
1/16/2002 803
1/16/2002 804
1/16/2002 804
1/16/2002 8:04
1M16/2002 8:05
1116/2002 8:05
1/16/2002 8:05
1/16/2002 8:06
1/16/2002 806
1/16/2002 806
1/16/2002 8:07
1/16/2002 8:07
1/16/2002 8:07
1/16/2002 8.08
1/16/2002 8.08
1/16/2002 8.08
1/16/2002 8:09
1/16/2002 8:09
1/16/2002 8:09
1/16/2002 810
1/16/2002 8:10
1/16/2002 8:10
1/16/2002 8:11
1/16/2002 8:11
11682002 8:11
1/16/2002 812
1/16/2002 812
1/116/2002 8:12

2383
2383.333
2383.667

2394
2384.333
2394 667

2385
2395333
2395667

2386
2396.333
2396.667

2397
2397.333
2387.667

2398
2398.333
2398.667

2388
2399.333
2390.667

2400
2400.333
2400667

2401
2401.333
2401.667

2402
2402333
2402 667

2403
2403333
2403.667

2404
2404.333
2404 667

24056
2406.333
2405.667

2406
2406.333
2406.667

2407
2407.333
2407 667

2408
2408.333
2408.667

2408
2409.333
2409.667

2410

78.17
78.17
7817
79.17
79.17
7817
79.17
79.17
79.17
79.17
79.17
7917
79.17
78.17
T8.17
78.17
7917
79.17
79.17
7917
79.17
79.17
79.17
79.17
79.17
78.17
7817
78.14
79.14
7917
79.14
79.14
79.14
78.14
78.14
78.14
78.14
789.14
79.14
78.14
78.14
78.14
79.14
79.14
78.14
78.14
78.14
78.14
79.14
78.14
78.14
7817

3.98

3.08
3973

3.98

3.98
3.986

3.98

3.98
3.986
3.986
3.986
3.086
3.ba86
3.086
3.803
3986
3.983
3.983
3.993
3.993
3.999
3.884
3.9889
3.989
3.998
4,006
4,008

4.013
4.006
4.007
4.007
4.007
4.007
4.007
4.013
4.013
4013
4013
4.013
4.013
4.013
4013
4.02
4.02
4,02
4.02
4.02
4.02
4,02
4.02
4.013



1116/2002 8:13
1/16/2002 8:13
1116/2002 8:13
1/16/2002 8:14
1/16/2002 8:14
1/16/2002 8:14
1/16/2002 815
1/16/2002 8:15
1/16/2002 8:15
1/16/2002 8:16
1/16/2002 8:16
1116/2002 816
1/16/2002 8:17
111642002 817
116/2002 8:17
1116/2002 818
1/16/2002 8:18
1116/2002 8:18
1/16/2002 B:19
1116/2002 8:19
1/16/2002 819
1/16/2002 8:20
1/16/2002 8:20
1/16/2002 8:20
1/16/2002 8:21
1/16/2002 8:21
1/16/2002 8:21
1/16/2002 8:22
111672002 8:22
1/16/2002 822
1/16/2002 823
1/16/2002 8:23
1/16/2002 8:23
1/16/2002 8:24
1/16/2002 824
1/16/2002 824
1/16/2002 8:25
1/16/2002 8:25
1/16/2002 825
1/16/2002 826
1/16/2002 8:26
1/16/2002 8:26
1116/2002 8:27
17162002 8:27
1/16/2002 8:27
1/16/2002 8:28
116/2002 8:28
111672002 8:28
1/16/2002 8:29
1/16/2002 8:29
1/16/2002 8:29
1116/2002 8:30

2410.333
2410.667
2411
2411.333
2411.667
2412
2412.333
2412.667
2413
2413.333
2413.667
2414
2414.333
2414.667
2415
2415.333
2415.667
2416
2416.333
2416.667
2417
2417.333
2417.667
2418
2418.333
2418.667
2419
2419.333
2419.667
2420
2420333
2420687
2421
2421333
2421.667
2422
2422.333
2422 667
2423
2423.333
2423.667
2424
2424.333
2424 667
2425
2425333
2426667
2426
2426.333
2426667
2427
2427.333

7917
78.17
78.17
78.17
78.17
79.17
79.14
79.14
79.14
79.17
79.14
79.14
79.14
78.17
78.17
79.17
79.14
79.14
78.14
78.14
78.14
78.14
78.14
79.14
79.14
79.14
79.14
79.12
79.12
79.12
79.12
78.12
7812
7912
79.12
79.12
79.12
79.12

79.1
79.12
79.12
79.12
79.12
79.12

79.1

791

79.1

79.1

79.1

79.1

78.1

79.1

4.019
4.019
4.019
4.019
4.019
4.019

4.02
4.026
4.026
4,026
4,026
4.026
4.026
4.026
4.026
4,032
4.026
4.026
4.026
4.026
4.033
4.033
4.033
4.033
4,039
4.039
4.039

4.04

4.04
4.047

4.04
4.047
4.047
4,047
4,047
4.047
4.053
4.047
4,047
4.047
4.047
4.047
4,047
4.047
4.047
4.047
4.047
4.047
4.047
4.054
4.047
4,047




1/16/2002 830
1/16/2002 8:30
1/16/2002 8:31
1/16/2002 8:31
1/16/2002 8:31
1/16/2002 8,32
1/16/2002 8,32
1/16/2002 832
1/16/2002 833
1/16/2002 8:33
1/16/2002 8:33
1M16/2002 8:34
1/16/2002 8:34
1/16/2002 8:34
1/16/2002 8:35
1/16/2002 8:35
1/16/2002 8:35
1/116/2002 8:36
1/16/2002 8:36
1116/2002 836
1/16/2002 837
1/16/2002 837
1162002 837
1/16/2002 8:38
1/16/2002 8:38
1/16/2002 B:38
1/16/2002 8:39
1116/2002 8,39
1/16/2002 839
116/2002 8:40
1/16/2002 8:40
1/16/2002 8:40
1/16/2002 8:41
116/2002 841
11672002 841
1/16/2002 842
1/16/2002 842
1/16/2002 8:42
1/16/2002 8:43
116/2002 8:43
11162002 8:43
171672002 8:44
1116/2002 8:44
116/2002 8:44
1/16/2002 8:45
1/16/2002 8:45
1/16/2002 B:45
111672002 848
1/16/2002 846
1/16/2002 846
1/16/2002 8:47
1/16/2002 8:47

2427 667
2428
2428.333
2428.667
2429
2429.333
2428.667
2430
2430.333
2430.667
2431
2431.333
2431.667
2432
2432.333
24328667
2433
2433333
2433 667
2434
2434.333
2434.667
2435
2435333
2435 BBT
2436
2436.333
2436.667
2437
2437.333
2437 667
2438
2438.333
2438.667
2434
2438.333
2439.667
2440
2440.333
2440667
2441
2441.333
2441.667
2442
2442.333
2442 667
2443
2443333
2443 667
2444
2444.333
2444 667

781
78.1
78.07
78.07
78.07
79.07
78.07
78.07
78.07
78.07
78.1
78.1
78.1
79.1
79.1
79.1
79.1
79.1
79.1
79.1
78.1
78.1
79.1
79.1
791
79.12
79.12
79.12
79.12
79.12
79.12
78.12
78.12
79.12
79.12
78.12
7812
78.1
78.12
78.1
78.1
79.1
791
79.1
79.12
79.12
79.1
79.1
79.1
79.1
9.1
79.1

4.054
4.0564
4048
4085
4,048
4,055
4.055
4.055
4.065
40585
4.054
4,054
4,054
4.054
4.054
4.054
4.054
4.054
4.054
4.054
4,054
4.054
4.047
4.054
4.054
4.053
4.053
4.053
4.053

4.06

4.06
4.063
4083
4,063

4.06
4,053

4,08
4.0564
4.0563
4.064

4.06

4.06

4,06

4.06

4.06

4.08

4.06

4.06

4.06
4.067

4.08

4.08



1/16/2002 8:47
11672002 8:48
1/16/2002 8:48
1/16/2002 8:48
17162002 8:49
1/18/2002 8,49
111672002 8:49
1/16/2002 8:50
1/16/2002 8:50
1/16/2002 8.50
1162002 8:51
11672002 8:51
1116/2002 8:51
1M16/2002 852
116/2002 852
1/16/2002 8:52
1116/2002 8:53
11162002 8:53
1/16/2002 8:53
1/16/2002 8:54
1162002 8.54
11672002 854
1116/2002 8:55
1/116/2002 8:55
1/16/2002 8:55
1/16/2002 8:56
1/16/2002 8:56
1/16/2002 B:5G
14116/2002 8:57
1/16/2002 8:57
1116/2002 8,57
1/16/2002 8,58
1116/2002 8:58
1/116/2002 8:58
1/16/2002 8:59
1/16/2002 8:59
111672002 8:59
111672002 9:00
1/16/2002 9:00
1/16/2002 9:00
11642002 9:01
17/16/2002 9:01
1/16/2002 9:01
116/2002 9:02
1/16/2002 9:02
1/16/2002 9.02
11642002 9:03
17/16/2002 9:03
1116/2002 9:03
1411672002 904
111672002 9:04
1/168/2002 9:04

2445
2445333
2445667

2446
2448.333
2446.667

2447
2447 333
2447 667

2448
2448 333
2448 BBT

2449
2449333
2449 667

2450
2450.333
2450.667

2451
2451.333
2451.667

2452
2452333
2452 BBT

2453
2453.333
2453.667

2454
2454.333
2454 667

2455
2455 333
2455 BGT

2456
2456333
2456.667

2457
2457.333
2457 667

2458
2458.333
2458.667

2458
2459333
2459.667

2460
2460.333
2460.667

2461
2461.333
2461.667

2462

79.1
79.1
79.1
79.1
79.1
79.1
78.1
78.1
78.1
7.1
78.1
78.1
78.1
791
79.1
79.1
79.07
79.07
79.07
79.07
79.07
78.07
78.07
78.07
79.07
78.07
79.07
79.07
78.07
78.07
79.07
79.07
78.07
78.07
78.07
78.07
79.07
79.07
78.07
78.07
79.1
79.1
79.1
78.1
79.1
79.1
79.1
79.12
79.12
79.12
79.12
79.12

4.06
4.067
4.08
4.067
4.087
4.067
4067
4067
4.067
4.074
4,074
4,067
4.074
4.08
4.074
4.074
4.081
4.074
4.081
4.081
4,081
4.087
4.081
4.084
4.087
4.087
4.087
4.094
4.087
4.004
4.094
4.094
4,094
4.084
4.101
4.101
4.101
4.101
4.101
4.101
4.108
4.108
4,106
4.106
4.1
4.108
4.106
4,106
4112
4.112
4.106
4.112
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Aquifer Parameter Calculations

Hydraullc gradient

Water table elevations recorded on October 20, 1993, were used to calculate
hydraulic gradients at the site. The hydraulic gradient was calculated by
subtracting the difference in groundwater elevation (in feet) between two points,
along a line oriented perpendicular to equipotential lines (see Figure 5-1), The
elevation difference was divided by the horizontal distance between the two
points to obtain a resulting gradient in feet per foot (ft/ft). Traverses were
made perpendicular to equipotential contour lines from monitoring wells MW-10 to
MW-17, from monitoring wells MW-9 te MW-17, and from monitering wells MW-10 to
MW-13 (see Figure 5-1), to calculate an average hydraulic gradient. For each
traverse, the hydraulic gradient was calculated as follows:

i=(h - hy) /d | (1)

where

i hydraulie gradient (ft/ft);

h, = water table elevation, upgradient (feet);

h, = water table elevation, downgradient {feet); and

d = horizontal distance (feet) between h; and h; along a flow line.

Hydraulic gradients calculated in this manner vary from 1.4x107° ft/ft to 1.8x10™®
ft/ft, The average calculated hydraulic gradient at the site is 1.6x107° fr/fr,

Hydraulic conductivity

Hydraulic conductivity (K) from slug test data was calculated following the
methods of Bouwer and Rice (1976) and Bouwer (1989} for partially penetrating
wells screened in unconfined aquifers. The following well information was used
to calculate the hydraulic conductivity:

. radius of well casing (x.),

. r, = radius of borehole (r, plus radius of the sand pack surrounding
the well screen),

. length of screened interval below the water table (L.),

' effective well radius (r,),

. depth of well below the water table (L),

. .depth to confining unit or bottom of aquifer below the static water

table (H), and -

. plot of time versus the logarithm of y, where y is the difference
between the static water level cutside the well and the water level
inside the well.

JETENGTC.CAR
MYLO8.04 - b-1



Figure D-1 is a well diagram depicting the aguifer and well parameters of
interest. Calculations were made assuming that L, < H. K was calculated as
follows:

< e el L aggoe |
K= (R In(3?) 22,] (4 (3] (2)

where
v = ¥y at time zero, and
¥y, = ¥ at time t.

The effective well radius, r,, and the term [(1/t)ln(yy/y.)] were derived by
using the computer program AQTESOLV™ (Geraghty & Miller, 1989). This computer
program follows procedures and assumptions outlined by Bouwer (1989).

slug test graphs are attached at the end of this appendix. Values of ¥y were
calculated for a particular time, t, and plotted on the graph. The computer
program selects a "best-fit" line through the data points by linear regression
along a "straight-line" portion of the graph. The slope of the "best-fit" line
is used to calculate the hydraulic conductivity, K.

Two slug tests each were performed inside monitoring well MW-2 and ome slug test
was performed inside monitoring well MW-5, K is reported in feet per minute
(ft/min) on the slug test graphs and was recalculated to feet per day (ft/day).
The average K from the data collected from monitoring well MW-2 is 8.6x107%
ft/day. K calculated from the data collected from monitoring well MW-5 is
5 7xl0°t ft/day. The average K wvalue from the data collected from both
monitoring wells is 7.2x107" ft/day.

Average pore water velocity

Estimates of average pore water velocity were obtained using the fellowing
formula:

Vo= (K*1)/n {3)

where

seapage velocity in ft/day,
hydraulic conductivity in ft/day,
hydraulic gradient, and

= estimated porosity.

= I -
|

Assuming an estimated porosity of 30 percent for weathered to colitic limestome
(Davis and Deweist, 1966), an average hydraulic gradient of 1.6x10°? ft/ft, and
an average hydraulic conductivity of 7.2x10"! ft/day, the average pore water
velocity is calculated as follows:

Vo= (7.2%10°) ft/day * 1.6x107° fr/ft)/ 0,30

v = 3.8x1077 ft/day.

JETENGTC.CAR
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SLUG TEST GRAPHS
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