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Executive Summary

Blasland, Bouck & Lee, Inc. (BBL) conducted a site characterization (SC) for a former underground storage
tank (UST) at the Roosevelt Roads U.S. Naval Station (NAVSTA Roosevelt Roads) located near the town
of Ceiba, Puerto Rico. The SC evaluated the potential impact of the UST on the soils and groundwater in
the area of Site 734, which is located on the western end of the NAVSTA Roosevelt Roads. Site 734
contained a 1,000-gallon UST previously used to store diesel fuel for heating purposes. The objective of this
investigation was to define the arcas of potentially impacted soil and groundwater by petroleum
hydrocarbons.

The SC field investigation included collecting 61 soil samples from 8 soil borings, performing field
screening on the soil samples, performing laboratory analysis of selected samples, performing two slug tests,
measuring groundwater elevations, instailing three groundwater monitoring wells, sampling groundwater
from the three monitoring wells, and collecting information to prepare a qualitative risk assessment.

Total Petroleum Hydrocarbons (TPH) above the Puerto Rico Environmental Quality Board (PREQB) target
levels of 100 milligrams per kilogram (mg/Kg) were detected in only two samples collected at Site 734. The

laboratory analytical results indicate that TPH concentrations in soil ranged from below detection limits to
188 mg/Kg.

The concentrations of benzene, BTEX (sum of benzene, toluene, ethylbenzene, and xylenes), TPH, and total
lead in the groundwater samples obtained from the monitoring wells were below the PREQB target levels.
The PREQB target levels are 5 microgram per liter (ug/L) for benzene, 50 ug/L for BTEX, 100 milligrams
per liter (mg/L) for TPH, and 0.015 mg/L for total lead. Free product was not detected .in any of the
monitoring wells. Results of the qualitative risk assessment indicate that the human risks associated with
Site 734 are extremely low.

Based on the assessment results, the petroleum hydrocarbon impacted soil will remain in place because of
the low health hazards associated with it and excavation activities can increase the risk of contact with the
compounds of concern. Enhanced in-situ remediation methods are not recommended because the low
permeability of the impacted soils. However, natural biodegradation processes (natural attenuation) are
expected to reduce the TPH concentrations at Site 734.
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1. Introduction

The United States Naval Station, Roosevelt Roads (NAVSTA Roosevelt Roads) authorized Blasland, Bouck & Lee,
Inc. (BBL) to perform a Site Characterization (SC) under the contract number N62470-93-D-4021. The SC was
performed for a former underground storage tank (UST) at Site 734 in the NAVSTA Roosevelt Roads. The SC
objective was to determine the degree and/or extent of petroleum product contamination to the soil and groundwater
at Site 734. This report summarizes the work conducted, field investigation results, and remediation
recommendations for Site 734.

1.1 Site Location

Site 734 is located in the NAVSTA Roosevelt Roads, which is in close proximity to the Ceiba Municipality on the
eastern end of Puerto Rico (Figure 1-1). The approximate coordinates for NAVSTA Roosevelt Roads are 18°15' 00"
latitude and 65°39' 30" longitude. A site map showing the location of Site 734 is provided as Figure 1-2, while the
topography of Site 734 and surrounding area is depicted in Figure 1-3.

1.2 Site Background

Based on information provided by the NAVSTA Roosevelt Roads, Site 734 is the former location of a 1,000 -gallon,
single-wall, fiberglass reinforced plastic UST. The piping system consisted of a single wall steel and copper piping.
The UST system contained diesel fuel used for heating purposes in Building 734. The tank remained operational
from the time it was installed in 1985 to when it was removed in 1996.

Total Petroleum Hydrocarbons (TPH) concentrations ranging from 13,079 milligrams per kilogram (mg/kg) to 18,434
mg/kg were detected in soils at Site 734 during the UST removal in 1996. NAVSTA Roosevelt Roads records
indicate that accidental spills did not occur at Site 734.

1.3 Previous Investigations

No previous SC investigations had been conducted at Site 734. The NAVSTA Roosevelt Roads removed the UST
in 1996. The NAVSTA Roosevelt Roads requested that a SC be performed after the detection of elevated levels of
petroleum hydrocarbons in the soils during the UST removal in 1996.

1.4 Project Objective

The main purpose of the project was to assess the extent of soil and groundwater contamination at the site. The SC
investigation consisted of installing soil boring(s) and monitoring wells, and collecting and analyzing soil and
groundwater samples.

A total of eight (8) soil borings and three (3) monitoring wells were installed at the site. Soil and groundwater samples
collected from the soil borings and monitoring wells installed during this investigation were sent to a laboratory for
analysis. The final locations of the monitoring wells were based on the laboratory analytical results obtained from
the soil and water samples collected from the soil borings. Monitoring well top-of-casing elevations and depth-to-
water measurements were also collected. Water table elevation contour maps were developed to show the ground-
water flow direction. Slug tests were performed to determine the hydraulic conductivity of the surficial aquifer.
Groundwater flow velocity and gradient were also calculated from the water table elevation data and slug test results.
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2. Geology/Hydrogeology

2.1 Regional Geology

The geology of NAVSTA Roosevelt Roads consists of a sequence of intrusive and extrusive volcanic and
volcaniclastic lithologies of lower Cretaceous age (M’Gonile, 1979). Much of the NAVSTA Roosevelt Roads is
underlain by the Daguoa Formation, which is characterized by interbedded volcanic breccia, lava, subordinate
volcanic sandstone, and crystal tuff (M’Gonile, 1979). The Daguoa Formation has an irregular surface and is
encountered at various depths across the NAVSTA Roosevelt Roads (BBL, 1994). The Daguoa formation pinches
out on the northern part of the NAVSTA Roosevelt Roads giving way to the Fajardo Formation. The Fajardo
formation is made up of thin-bedded tuffaceous siltstone and sandstone of lower Cretaceous age (Briggs and Aguilar-
Cortez, 1980). The largest hills [approximately 300 feet above mean sea level (MSL)] and ridges consist of the
Daguoa Formation. The hills are flanked by Quaternary and Holocene fanglomerate and swamp deposits. Quaternary
alluvium, slopewash, and fanglomerate deposits compose the broad low-lying areas of NAVSTA Roosevelt Roads
(BBL, 1995).

2.2 Site Geology

The soil samples collected during the installations of soil borings and monitoring wells were used to describe the site
geology. Complete lithologic descriptions are included within the soil boring logs and monitoring well construction
diagrams contained in Appendices A and B, respectively.

As seen in Figure 1-3, Site 734 lies on a small hill (approximately 40 feet above MSL) underlain by the Daguoa
Formation that slopes downward to the south. Beneath Site 734, silt and clay, from highly weathered volcanic rock
are encountered. The colors of the clays are primarily light to dark yellowish brown, light to moderate olive brown,
and pale green. The colors of the silt and clays were determined with the Munsell soil color system. The clay-rich
material beneath this zone is saprolite, a thoroughly decomposed rock formed in place by chemical weathering of
igneous and metamorphic rocks. The saprolite is encountered at approximately 6 to 8 feet below land surface (BLS).
The formation of saprolite usually takes place in tropical or subtropical climates with high humidity. The brown
coloring of the weathered volcanic rock is due to iron oxidation. These sediments possess high plasticity and are not
easily crumbled under hand pressure. The locations of monitoring wells and soil borings are provided as Figure 2-1.
North-south and east-west geologic cross-sections are presented respectively in Figures 2-2 and 2-3. These cross-
sections are based on the lithology observed during the installation of soil borings and monitoring wells for the SC.

2.3 Site Hydrogeology

Groundwater flow at the site is controlled by elevation differences between adjacent hills. Groundwater flow across
the site is to the southeast. Site 734 is underlain by an unconfined surficial aquifer system, which is composed of
plastic clays (saprolite). The high plasticity of the subsurface material indicates that water is present in the pore
spaces, however, the specific yield (ratio of the volume of water that drains from a sample under gravity to the total
volume of the sample) is very low. The high specific retention (ratio of the volume of water that a sample retains
against the pull of gravity to the total volume of the sample) observed in the samples is due to the ionic attraction
between positively charged hydrogen bonds in the water molecules and the net negative charges on clay particle
surfaces. As a result, the subsurface material displays low hydraulic conductivity in all directions of the flow field.
Additionally, results from the slug tests display evidence of a slow rate of return to static conditions in the monitoring
wells. A summary of the slug test results and hydraulic conductivity values are presented in Appendix C.
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3. Field Investigations

The SC investigation took place continuously from January 23, 1998 through April 23, 1998. Assessment activities
consisted of the installation of soil borings and monitoring wells and the collection of soil and groundwater samples.
Soil samples were collected from each soil boring at two foot intervals and were screened in the field with an organic
vapor analyzer (OVA). Groundwater and selected soil samples were sent for laboratory analyses. In addition,
lithologic data were collected during the installation of monitoring wells and soil borings.

3.1 Drilling

A description of monitoring wells and soil borings installation is provided in this section. Geotechnical details
pertaining to drilling activities are included in Appendix D and summarized in Table 3-1.

TABLE 3-1
SUMMARY OF APPENDIX D

Utility Location/Well Permits
D-2 Equipment Decontamination
D-3 Air Monitoring
D-4 OVA Field Screening Methodology
D-5 Monitoring Well Construction
D-6 Monitoring Well Development

On February 17, 1998, an application was submitted to the Puerto Rico Department of Natural Resources to obtain
well construction permits (Appendix D-1). In addition, drilling activities at the site began after a utility clearance was
performed. The equipment decontamination and air monitoring procedures that were used during drilling are
discussed in Appendices D-2 and D-3, respectively.

3.1.1 Soil Boring Installation

To determine and delineate the extent of petroleumn-impacted soils, eight (8) soil borings (734-SB-1 through 734-SB-
8) were installed (Figure 2-1). Soil borings were advanced to the water table using a 2-foot long, stainless-steel, split
spoon sampler inside hollow stem augers (HSA). Soil samples were collected continuously in 2-foot intervals to a
depth of 20 feet BLS and every 5 feet beyond 20 feet BLS until the termination of each boring. Standard penetration
test procedures, in accordance with ASTM D-1586, were followed during the collection of soil samples. The surficial
soils encountered at Site 734 were described in accordance with the Unified Soil Classification System (USCS). In
addition, soil boring lithologic logs are presented in Appendix A.

3.1.2 Soil Field Screening and Sampling

Soil samples were collected at 2-foot intervals using a split-spoon sampler until the water table was encountered. The
samples were placed inside 16-ounce glass jars, covered by a sheet of aluminum foil, and securely capped.
Approximately five minutes were allowed to elapse before the samples were analyzed with a Model 128 Foxboro
Organic Vapor Analyzer (OVA). The methodology used to conduct OVA screening is described in detail in
Appendix D-4. The OVA screening results, summarized in Table 3-2, indicate that 14 of the 61 soil samples

BLASLAND, BOUCK & LEE, INC.
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screened produced detectable vapors. Three of those 14 samples had net hydrocarbon vapor content (HVC)
concentration above 100 PPM. The net HVC concentrations ranged from non-detect to greater than 1,000 PPM.
Methane vapor concentrations ranged from non-detect to greater than 1,000 PPM.

Selected soil samples were collected for laboratory analysis. Laboratory analysis included TPH by Environmental
Protection Agency (EPA) Method 418.1 and benzene, toluene, ethylbenzene, and xylene (BTEX) by EPA Method
8020. At least two samples from each soil boring were selected for laboratory analyses. Two intervals were used
for soil sample collection: from 2 to 6 feet BLS and at least 2 feet above the water table. Laboratory analytical data
are presented in Section 4.1.

3.1.3 Groundwater Field Screening

At the time of the soil boring installations, the depth to water across Site 734 ranged from approximately 12 feet BLS
to 14 feet BLS (Appendix A). The presence of the water table was determined by the BBL on-site geologist.
Following the completion of a soil boring, the HSA was advanced an additional 4 feet into the water table. To allow
groundwater recovery in the borehole, the HSA were raised 2 feet. Groundwater samples were then collected from
the open borehole with a disposable Teflon bailer. To assist in determining the location of the permanent monitoring
wells, two laboratories [Transglobal Environmental Geochemistry (TEG) and Savannah Laboratories and
Environmental Services, Inc. (Savannah)] were used to analyze groundwater samples for TPH by EPA method 418.1
within 24 hours. Based on the laboratory analytical data and field observations, three soil borings (SB-1, SB-7, and
SB-8) were redrilled and converted to monitoring wells (734 MW-1, 734 MW-2, and 734 MW-3). The groundwater
results analyzed by the local laboratory are included in Appendix E and summarized in Table 3-3. Two monitoring
wells previously installed during the SC of Building 735, adjacent to Site 734, were utilized to assess Site 734.

3.1.4 Monitoring Well Construction

Three 2-inch monitoring wells were installed to define the horizontal extent of potentially impacted groundwater in
and around the area of Site 734. The wells were installed under the observation of BBL personnel. The well
construction materials and equipment were decontaminated prior to installation of each well. The development of
the wells was accomplished by using a 3-foot disposable Teflon bailer to remove fine-grained sediments (Table 3-4).
A detailed description of monitoring well construction and development is presented in Appendices D-5 and D-6,
respectively. A monitoring well completion summary is included in Table 3-5. Monitoring well construction
diagrams are presented in Appendix B.

In May of 1994, five monitoring wells (735 MW-1, 735 MW-2, 735 MW-3, 734 MW-4, and 735 MW-5) were
installed adjacent to building 735. Due to the close proximity of building 735 to Site 734, two of those five
monitoring wells (735-MW-1 and 735-MW-4) were used as part of the SC investigation. These wells are constructed
similarly to 734 MW-1 through 734 MW-3 except they include aboveground risers. Appendix B contains the
monitoring well construction diagrams for these two wells.
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TABLE 3-2
ORGANIC VAPOR ANALYSIS OF SOIL

Site 734
Roosevelt Roads, U.S. Naval Station
Ceiba, Puerto Rico
734-SB-1 1/23/98 0-2 <] N/A <1
1/23/98 2-4 <] N/A <]
1/23/98 4-6 420 420 0
1/23/98 6-8 >1000 >1000 0
1/23/98 8-10 N/C N/C N/C
1/23/98 10-15 N/C N/C N/C
1/23/98 15-17** 400 400 0
734-SB-2 1/23/98 0-2 <1 N/A <1
1/23/98 2-4 32 32 0
1/23/98 4-6 150 100 50
1/23/98 6-8 150 60 90
1/23/98 8-10 210 200 10
1/23/98 10-12%* <] N/A <1
734-SB-3 1/23/98 0-2 <1 N/A <]
1/23/98 2-4 <1 N/A <1
1/23/98 4-6 <] N/A <]
1/23/98 6-8 <] N/A <]
1/23/98 8-10 <] N/A <1
1/23/98 10-12 <1 N/A <]
1/23/98 12-14%* 200 50 150
1/23/98 14-16 200 25 175
1/23/98 16-18 900 600 300
1/23/98 18-20 <] N/A <1
1/23/98 20-22 <] N/A <]
1/23/98 22-24 <] N/A <1
1/23/98 24-26 <1 N/A <]
734-SB-4 1/26/98 0-2 <] N/A <]
1/26/98 2-4 <1 N/A <]
1/26/98 4-6 <1 N/A <1
1/26/98 6-8 <1 N/A <1
1/26/98 8-10 <1 N/A <]
1/26/98 10-12 <] N/A <]
1/26/98 12-14%* <] N/A <1
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734-SB-5 1/26/98 0-2 <] N/A <1
1/26/98 2-4 <1 N/A <]
1/26/98 4-6 <1 N/A <]
1/26/98 6-8 <] N/A <1
1/26/98 8-10 <1 N/A <]
1/26/98 10-12 <] N/A <]
1/26/98 12-14%* 170 25 145
734-SB-6 1/27/98 0-2 <l N/A <1
1/27/98 2-4 <] N/A <]
1/27/98 4-6 <1 N/A <1
1/27/98 6-8 <l N/A <1
1/27/98 8-10 <l N/A <]
1/27/98 10-12 <1 N/A <]
1/27/98 12-14%* 39 10 29
734-8B-7 1/28/98 0-2 <] N/A <1
1/28/98 2-4 <1 N/A <1
1/28/98 4-6 <] N/A <1
1/28/98 6-8 <1 N/A <1
1/28/98 8-10 <1 N/A <1
1/28/98 10-12 <l N/A <1
1/28/98 12-14** <1 N/A <1
734-SB-8 2/9/98 0-2 <1 N/A <1
2/9/98 2-4 <l N/A <1
2/9/98 4-6 110 60 50
2/9/98 6-8 <] N/A <]
2/9/98 8-10 <1 N/A <]
2/9/98 10-12 12 8 <]
2/9/98 12-14** <1 N/A <]

Note: See Figure 3-1 for sample locations

PPM = parts per million

BLS = below land surface

N/A = sample not screened because the total organic vapor concentration was less than 1 PPM or
greater than 1000 PPM and not quantifiable

N/C = not collected

* = Although methane is the primary organic vapor detected, other naturally occurring vapors may

be included in this measurement.
** = [nterval sampled above the water table
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TABLE 3-3
SUMMARY OF TEG AND SAVANNAH GROUNDWATER ANALYTICAL RESULTS

Site 734
Roosevelt Roads, U.S. Naval Station
Ceiba, Puerto Rico

734 SB-8 (auger) 734 SB-3 (auger)
734 SB-5 (auger) 19
734-SB-6 (auger) 5.6
734-SB-7 (auger) 1.3
PREQB Target Levels 50 PREQ)B Target Levels 50

Notes:
PREQB = Puerto Rico Environmental Quality Board
TPH = Total Petroleum Hydrocarbon
Mg/L. = Milligrams per Liter
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734-MW-1

734-MW-2

734-MW-3

TABLE 3-4
MONITORING WELL DEVELOPMENT SUMMARY

Site 734
Roosevelt Roads, U.S. Naval Station
Ceiba, Puerto Rico

BAILER 2/13/98

BAILER 2/13/98

BAILER 2/20/98

BLASLAND, BOUCK & LEE, INC.
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TABLE 3-5

MONITORING WELL COMPLETION SUMMARY

Site 734

Roosevelt Roads, U.S. Naval Station

Ceiba, Puerto Rico

Date Installed

Total Well Depth (ft, BLS)

Type of Completion

Top of Casing Elevation (ft)

Casing Type

Casing Length (ft)

Screen Type

Screen Slot Size (in)
Screen Length (ft)

Screen Interval (ft, BLS)

1/28/98

22

Flush

119.98

Schedule 40
PVC

12

Schedule 40
PVC

0.010

10

12-22

2/3/98
20
Flush
119.39

Schedule 40
PVC

10

Schedule 40
PVC

0.010

10

2/13/98
23
Flush
121.27

Schedule 40
PVC

13

Schedule 40
PVC

0.010

10

5/5/94
22.25
Stick Up
121.65

Schedule 40
PVC

15

Schedule 40
PVC

0.010
10

9-19

5/6/94
22.65
Stick Up
120.33

Schedule 40
PVC

12

Schedule 40
PVC

0.010

10

Note: All monitoring wells are 2 inches in diameter

Top-of-casing elevations were referenced to the Roosevelt Roads datum

in =inches
ft = feet

BLS = below land surface
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3.2 Slug Tests

On March 20, 1998, slug tests were performed in monitoring wells 734-MW-2 and 734-MW-3. The aquifer hydraulic
properties beneath the site were calculated from the data collected during these tests. The slug test procedure
consisted of the following list of steps:

* A depth-to-water measurement was taken to determine static conditions in the well

* A pressure transducer was placed 6-inches off the bottom of the well. The transducer was secured in place with
the manhole lid to prevent it from shifting during the test.

» The pressure transducer was connected to the data logger.

* The data logger was programed for the test. This allowed the data logger convert the pressure transducer readings
to feet of head.

» The water level on the data logger was reentered as zero to represent static conditions.

» The data logger started recording immediately after five gallons were of water were introduced into the well.

*» Once the water level returned to static conditions, the data logger was stopped.

The slug tests results were plotted on semi-logarithmic graphs and analyzed using the Bouwer and Rice method
(Bouwer and Rice, 1976). The hydraulic conductivities (K), calculated from the slug test, ranged from 0.99 feet per
day (ft/day) to 1.3 ft/day. The slug tests indicated that the surficial clays at Site 734 have very low hydraulic
conductivities. The raw data, graphs, and calculations pertaining the slug test are presented in Appendix C.

3.3 Water Table Elevation Measurements

The top-of-casing elevations of the three monitoring weils installed in Site 734 and the two wells previously installed
in building 735 were surveyed by a licensed surveyor and referenced to the Roosevelt Roads datum, On March 3,
1998 and April 23, 1998, the depth to water for the five monitoring wells was measured from the top of each well
casing with an electronic interface probe, which is accurate to within 0.01 feet. Depth to water and monitoring well
elevation data are presented in Table 3-6. The water level measurements obtained on March 3 and April 23, 1998
were used to generate water table elevation maps (Figure 3-1 and Figure 3-2). As shown on the water table elevation
maps (Figure 3 and Figure 3-2), the groundwater flow is generally toward the southeast.

The ground-water gradient (I) and flow velocity (V) were calculated from the K obtained from the slug tests and water
table elevation data. The groundwater gradient ranged from 0.11 feet/foot (ft/ft) to 0.33 ft/ft, while the flow velocity
ranged from 0.003 ft/day to 0.084 ft/day. The calculations used to determine I and V are presented in Appendix C.

3.4 Groundwater Sampling

On March 3, 1998, groundwater samples were collected from the three monitoring wells. The groundwater samples
were transported, on ice, to a certified laboratory via an overnight courier. The samples were analyzed by the
following EPA methods: 418.1 (TPH), 8020 (BTEX), 239 (total lead), and 610 (polynuclear aromatic hydrocarbons

[PAH]).

Field blanks, equipment blanks, and trip_Blanks were collected to ensure that contaminants were not introduced to
the water samples before, during, or after sample collection. Groundwater sampling procedures and Quality
Assurance/Quality Control (QA/QC) guidelines are detailed in Appendix F.

BLASLAND, BOUCK & LEE, INC.
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TABLE 3-6
WATER LEVEL DATA

Site 734
Roosevelt Roads, U.S. Naval Station
Ceiba, Puerto Rico

734-MW-1

734-MW-2

734-MW-3

735-MW-1

735-MW-4

NOTE: Top-of-Casing elevations were referenced to the Roosevelt Roads datum
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4. Laboratory Analytical Results

4.1 Soil Analytical Results

The laboratory analytical data for the soil samples collected during this investigation are summarized in Table 4-1.
Complete laboratory analytical data of samples collected by BBL personnel are presented in Appendix G. The TPH
data collected by BBL were used to approximate the maximum horizontal and vertical extent of soil potentially
impacted by hydrocarbons. Concentrations of hydrocarbons in the soil samples collected is provided as Figure 4-1.
Concentrations of TPH above the PREQB target levels appear to be restricted to one location.

As shown in Table 4-1 and Figure 4-1, only two samples are at or above the PREQB target level of 100 mg/kg for
TPH. The sample collected from 4 feet to 6 feet BLS in soil boring 734-SB-2 had a TPH concentration of 100
milligrams per kilogram (mg/kg) and the sample collected from 10 to 13 feet BLS in soil boring 734-SB-7 had a TPH
concentration of 188 mg/kg. Additional laboratory analysis by modified EPA method 8015 for the diesel range
organic compounds indicated that the elevated TPH concentration in the sample from 10 to 13 feet BLS in soil boring
734-SB-7 was not a result of concentrations of hydrocarbons compounds and appears to be due to interference effects.
Elevated levels of TPH in the sample from 4 to 6 feet BLS in soil boring 734-SB-2 is attributed to the former UST
at Site 734. Although PREQB does not have any standards for BTEX in soils, the samples were analyzed to
characterize individual constituents. The laboratory analytical data indicate that the samples were below the method
detection limits for BTEX constituents.

Soil quality assurance/quality (QA/QC) control analytical data are summarized in Table 4-2.

The soil analytical data were used to determine the status of the drill cuttings. Based on the laboratory analytical data,
uncontaminated drill cuttings were classified as nonhazardous and spread. Drill cuttings from 734-SB-2 (2-6) and
734-SB-7 (10-13) were containerized in 55-gallon drums for disposal at a Puerto Rico certified landfill.

4.2 Groundwater Analytical Results

The groundwater laboratory analytical data, summarized in Table 4-3, showed that dissolved concentrations of
BTEX, and total lead are not present within the wells at Site 734. TPH concentrations were below the PREQB target
levels. PREQB defines groundwater to be contaminated if it contains benzene concentrations above 5 micrograms
per liter (ug/L), total BTEX concentrations above 50 ug/L, or TPH concentrations above 50 milligrams per liter
(mg/L). As summarized in Table 4-3 and depicted in Figure 4-2, the groundwater samples analyzed do not exceed
any of the PREQB target levels.

A summary of the QA/QC laboratory analytical data is presented in Table 4-4. The soil, groundwater, and QA/QC
analytical laboratory reports are provided in Appendix G.
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TABLE 4-1
SUMMARY OF SOIL ANALYTICAL RESULTS

Site 734
Roosevelt Roads, U.S. Naval Station
Ceiba, Puerto Rico

Soil Boring | Date

734-SB-1 (4-8) 01/23/98
734-SB-1 (15-17) 01/23/98 <10
734-SB-2 (4-6) 01/23/98 100
734-SB-2 (10-13) 01/23/98 30
734-SB-3 (4-6) 01/23/98 <10
734-SB-3 (10-12) 01/23/98 <10
734-SB-4 (2-6) 01/26/98 <10
734-SB-4 (10-13) 01/26/98 <10
734-SB-5 (2-6) 01/26/98 <10
734-SB-5 (10-13) 01/26/98 17
734-SB-6 (2-6) 01/27/98 <10
734-SB-6 (10-14) 01/27/98 <10
734-SB-7 (2-6) 01/28/98 70
734-SB-7 (10-13) 01/28/98 188
734-SB-8 (2-6) 02/09/98 <10
734-SB-8 (10-13) 02/09/98 <10

PREQB UST Target Levels 100

Notes: PREQB = Puerto Rico Environmental Quality Board
TPH = Total Petroleum Hydrocarbons
Total BTEX = Sum of Benzene, Toluene, Ethylbenzene, and Xylene Concentrations
ug/Kg = Micrograms per Kilogram
mg/Kg = Milligrams per Kilogram
NS = No Standards in Puerto Rico
UST = Underground Storage Tank
* = Elevated detection limits were reported due to a sample matrix
interference which required sample or extract dilution.
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TABLE 4-2
SUMMARY OF SOIL QA/QC ANALYTICAL RESULTS

Site 734
Roosevelt Roads, U.S. Naval Station
Ceiba, Puerto Rico

734-SD-6- (12-14) 1/27/98
734-SB-6- (12-14) 1/27/98

1/26/98 Water
1/28/98 Water
1/24/98 Water
1/26/98 Water
1/27/98 Water
1/28/98 Water

= Trip blank; provided by the laboratory
= Equipment blank taken from split spoon rinsate
= Micrograms per Liter
= Milligrams per Liter
= Micrograms per Kilogram
= Milligrams per Kilogram
734-SD-6 (12-14) = Duplicate of 734-SB-6 (12-14)
NA = Not Analyzed
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TABLE 4-3
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS

Site 734
Roosevelt Roads, U.S. Naval Station
Ceiba, Puerto Rico

Benzene (ug/L) 1.0 <1 <1 <1
Toluene (ug/L) 1,000 <] <1 <1
Ethylbenzene (ug/L) 700 <l <1 <1
Xylene (ug/l) 10,000 <2 <2 <2
Total BTEX (ug/L) 50 NS <5 <5 <5
MTBE (ug/L) NS NS <10 <10 <10 <10
PAH (ug/L) NS NS BDL* BDL* BDL* BDL*
Total Naphthalene (ug/L) 1} NS NS <25 <25 <25 <25
TPH (mg/L) 50 NS 1.1 <1 <l 1.1

Lead (mg/L) 0.015 0.015 <0.0050 | <0.0050 | <0.0050 | <0.0050

Note:
PREQB = Puerto Rico Environmental Quality Board
ug/L = Micrograms per Liter
mg/L = Milligrams per Liter
MTBE = Methyl-tert-butyl-ether
Total BTEX = Sum of Benzene, Toluene, Ethylbenzene, and Xylenes
PAH = Polynuclear Aromatic Hydrocarbon (excluding naphthalenes)
TPH = Total Petroleum Hydrocarbon by EPA Method 418.1
NS = No Standard
MCL = Maximum Contaminant Level
Total Naphthalene = Sum of Naphthalenes and Methylnaphthalenes
BDL = Below Detection Limits
* = All PAH compounds excluding naphthalenes were below their respective
detection limits
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TABLE 4-4
SUMMARY OF GROUNDWATER QA/QC ANALYTICAL RESULTS

Site 734
Roosevelt Roads, U.S, Naval Station
Ceiba, Puerto Rico

Benzene (ug/L) 1.0
Toluene (ug/L) 1,000 1,000
Ethylbenzene (ug/L) 700 700
Xylene (ug/l) 10,000 10,000
Total BTEX (ug/L) 50 N/S
MTBE (ug/L) N/S N/S <10
PAH (ug/L) N/S N/S BDL* BDL*
Total Naphthalenes (ug/L) | N/S N/S <25 <25
TPH (mg/L) 50 N/S <] <]
Lead (mg/L) 0.015 0.015 <0.005 <0.005

= Puerto Rico Environmental Quality Board
= Micrograms per Liter
. = Milligrams per Liter
MTBE = Methyl-tert-butyl-ether
Total BTEX = Sum of Benzene, Toluene, Ethylbenzene, and Xylenes
PAH = Polynuclear Aromatic Hydrocarbon (excluding naphthalenes)
TPH = Total Petroleum Hydrocarbon by EPA Method 418.1
N/A = Not Analyzed
NS = No Standard
MCL = Maximum Contaminant Level
Total Naphthalene = Sum of Naphthalenes and Methylnaphthalenes
BDL = Below Detection Limits
* = All PAH compounds excluding naphthalenes were below
their respective detection limits
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5. Qualitative Risk Assessment

The objective of the Qualitative Risk Assessment (QRA) is to identify the population that is potentially at risk of
exposure to chemicals present in, or released from, soil and groundwater at Site 734. A discussion of exposures
pathways and a qualitative evaluation of the magnitude of the risk are presented within this QRA. An exposure
pathway is described as the route by which a chemical migrates from the contamination source to a potential receptor.
To determine the exposure pathway, the chemical of concern, possible transport media, exposure routes (means by
which a chemical comes in contact with a biological receptor), and an analysis of the potential receptors are taken
into account. The results of the QRA are used to qualitatively determine the health risk to environmental receptors
from the contaminants found at Site 734.

5.1 Nature and Extent of Release

Based on field and laboratory data obtained during groundwater sampling, BBL concluded that dissolved petroleum
hydrocarbons are not present at concentrations above PREQB target levels. Laboratory analytical data indicated that
soils exceeding PREQB TPH target levels of 100 mg/Kg are limited to scattered locations at Site 734,

5.2 Chemical of Concern

Petroleum contains a large number of compounds, however, the petroleum-based compounds potentially present in
groundwater that represent a potential risk to human health and the environment are volatile organic aromatics
(consisting of benzene, toluene, ethylbenzene, and xylene), naphthalene, and lead. Toluene, ethylbenzene, xylenes,
and naphthalene are non-carcinogenic compounds; benzene and lead are known human carcinogens. Thus, the
qualitative risk assessment will focus on the human health impacts of benzene and lead in the groundwater.

5.3 Exposure Assessment

The exposure assessment examines the potential migratory pathways and the biological receptors affected by the
compounds of concern. An exposure assessment also estimates both short and long term assessment in terms of doses
by exposure routes.

5.3.1 Human Receptors

Site 734 is the location of a former UST located in the front of Building 734. The building, assigned as enlisted men
living quarters, is inhabited by U.S. Navy personnel. The potential of human contact with the compounds is
considered minimum because of the following:

The contamination is found in subsurface soils below 2 feet.

The soils consist of silt and clay minimizing the ability of the soils to spread by wind action.

The area is covered by vegetation.

The area has restricted access (i.e., authorized personnel only)

A concrete sidewalk is used by personnel when walking past the former UST location preventing contact with soil.

5.3.2 Environmental Receptors _

The potential for migration of the compounds of concern to environmental receptors is considered minimal because
the TPH concentrations in the groundwater were below the PREQB target level for UST sites. The contaminated
soils are overlain by clays, which exhibit high plasticity resulting in low hydraulic conductivity. These clays act as
a cap, which limits the ability of soil to spread by wind action. Site 734 is characterized by a gentle slope and a
measured groundwater flow to the southeast. The southeast direction of the groundwater flow indicates a possible
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route toward Bahia de Algodones. Thus, Bahia de Algodones is the only potential environmental receptor of the
compounds of concern.

5.3.3 Exposure Pathways

Exposure pathways are defined as the routes compounds follow from an original source to potential receptors. The
mechanism by which the population can come into contact with the compound is also evaluated and taken into
consideration by the exposure pathways. The following four elements are required to complete an exposure pathway:

* asource and mechanism of release for a compound of concern (e.g., a storage tank leak);

» a feasible environmental transport route (e.g., dissolved groundwater constituents);

* an exposure point of potential contact with receptors (e.g., a potable well);

+ an exposure route allowing receptors to come in contact with the compound(s) (e.g., inhalation of vapors and
ingestion of groundwater).

If any of these elements are not present, the exposure pathway is considered incomplete. In Site 734, the first element
(a source/mechanism) has been shown to exist. However, the concentrations of benzene and lead in the groundwater
are below PREQB target levels. Thus, the source is limited to a few scattered elevated concentrations of
hydrocarbons at Site 734. A discussion of the potential exposure pathways is presented in the following sections.

5.3.4 Groundwater Consumption Pathway

The tropical rain forest (El Yunque) provides the primary source of potable water in eastern Puerto Rico. El Yunque
is located approximately 5 miles west of NAVSTA Roosevelt Roads. Based on conversations with U.S. Navy
personnel, Puerto Rico Department of Natural Resources personnel, and water supply personnel in the nearby town
of Fajardo (Fajardo is located 7 miles northwest of the Naval Station), it was determined that potable water supply
for the Naval Station and the towns of Ceiba and Fajardo originates from El Yunque. The Naval Station has a gravity
feed distribution system from the rain forest to the water treatment plant on NAVSTA Roosevelt Roads. Due to the
availability of surface water in eastern Puerto Rico, groundwater is not exploited as a source of potable water;
therefore, this pathway is incomplete.

5.3.5 Ingestion Pathway

The only potential ingestion pathway of the compounds of concern is if excavation or drilling activities were
conducted at the site. Workers may be exposed, through direct contact, with the soils during these activities. Thus,
a minor possibility of an ingestion pathway exists at the site. However, proposed construction activities require the
approval of the NAVSTA Roosevelt Roads prior to conducting any work at Site 734. Therefore, this exposure
pathway is incomplete under current site conditions.

5.3.6 Inhalation Pathway

Vaporization of compounds from soil and groundwater into the air could lead to the inhalation of the compounds of
concern. In addition, contaminated soil particles could be transported by wind if exposed to the land surface. The
potential for either of this pathway is minimal, because the contaminated soils are typically encountered at least 2 feet
BLS and are covered at the surface by either grass or a concrete sidewalk. Additionally, the soils are composed of
plastic clays and silt that are not easily distributed by wind action. Therefore, this exposure pathway is incomplete
under current site conditions.

BLASLAND, BOUCK & LEE, INC.
MASFAIND2281 69 .WPD -- 62498 engineers & scientists 5-2




5.4 Risk Evaluation

The QRA results indicate that due to the presence of incomplete exposure pathways, the potential for human contact
with the compounds of concern is minimum As described in this section, each viable exposure pathway is
incomplete. The missing elements are a viable exposure point and/or a viable exposure route. Thus, the compounds
of concern do not present a hazard to personnel who visit, work, or live at the NAVSTA Roosevelt Roads, or the
surrounding area.
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6. Remediation Assessment

This section presents the corrective action options that could be implemented to remediate the soil. The advantages
and disadvantages of using a specific method at the site are evaluated.

6.1 Soil Remediation

Three common methods of soil remediation include: soil excavation and disposal, soil vapor extraction (SVE), and
bioremediation. The advantages and limitations of each method are discussed in the following sections.

6.1.1 Soil Excavation and Disposal

Excavated soils would be disposed of, off site, in a landfill. Landfilling is the only disposal method for contaminated
soil because Puerto Rico lacks incineration facilities. Hydrocarbon impacted soils can be disposed at a certified
landfill as long as the soils do not exhibit the Resource Conservation and Recovery Act (RCRA) waste characteristics
as defined in 40 CFR 261. However, excavation of contaminated soils is not a viable option at Site 734 due to the
close proximity to living quarters. Excavation activities could cause the compounds of concern to be spread by wind
action, completing the exposure pathways of petroleum hydrocarbons.

6.1.2 Soil Vapor Extraction

SVE is an effective means of in-situ soil treatment designed to extract volatile organic compounds (VOCs) from the
soil. A typical SVE system consists of one or several extraction wells that are under vacuum. VOCs are removed
from the soils by these wells and treated at the land surface by thermal oxidation, catalytic incineration, or carbon
adsorption. An SVE system would be ineffective at the site due to the low permeability soils encountered at Site 734.

6.1.3 Bioremediation

Bioremediation is a method of stimulating indigenous subsurface microorganisms by increasing nutrients and adding
electron acceptors to biodegrade the compounds of concern. In-situ bioremediation presents an attractive economical
option because the need for excavation, transportation, and disposal of soil is not required. Although bioremediation
is an appealing alternative, it is also site-specific and requires a number of parameters to be adequate. The subsurface
geology at the site lacks an adequate hydraulic conductivity to allow the effective transport of electron acceptors and
nutrients throughout the surficial aquifer. This is due to the existence of silts and clays at the site that induce nutrient
sorption on the surficial soil. Therefore, the amount of nutrients available for growth is limited. Thus, enhanced
bioremediation will not be an effective method of soil remediation.

6.1.4 No Further Action

Due to the limited area of soil exceeding the PREQB target level for TPH at the site, no further action is
recommended. If excavation activities were conducted, the exposure of soils to the air increases the probabilities of
contact between the compounds of concern and human receptors. The effectiveness of both SVE and enhanced
bioremediation is limited by the low permeability of the subsurface soils. Low permeability soils prevent effective
air migration toward the SVE extraction wells and limit the ability of organisms to remediate the contamination,
However, natural biodegradation processes are expected to reduce the levels of hydrocarbon concentrations in the
soils at Site 734.
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7. Conclusions and Recommendations

7.1 Conclusions

The presence of petroleum hydrocarbons in the soil and groundwater was assessed during this site characterization.
The elevated concentrations of petroleum hydrocarbons in soils are attributed to the UST system formerly located
at Site 734.

Laboratory analytical data indicated that concentrations of TPH in only two soil samples were above the PREQB
target level. Additional laboratory analysis by EPA Method 8015 indicated that the concentration of TPH in one of
these samples (734-SB-7 [10-13 feet BLS]) was not attributable to diesel range organic compounds and was probably
the result of interference effects. No free-product was encountered in any of the monitoring wells. Additionally, the
concentrations of TPH, benzene, BTEX and total lead in the groundwater samples were below the PREQB target
levels for UST sites.

A qualitative risk assessment was conducted to assess various exposure pathways. Based on the lack of complete
exposure pathways, it was determined that the amount of soil exceeding the PREQB TPH target level of 100 mg/kg
present at Site 734 is not a threat to human health.

7.2 Recommendations
Based on the information obtained from the field investigation and laboratory analytical data, it is recommended that

no corrective measures (no further action) be implemented at the site. Natural biodegradation processes are expected
to reduce the levels of hydrocarbon concentrations in the soils at Site 734.
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APPENDIX A
SOIL BORING LITHOLOGIC LOGS




A. Soil Boring Log

Boring No.: 734-SB-1

Exploration for: Site Characterization

Date: January 23, 1998

Recorded by:  Dan Press

Drill Type: B-61

Location
Site 734
Roosevelt Roads U.S. Naval Station
Ceiba, Puerto Rico
Water Table

PH = post hole
HA = hand auger

BIL.S = below land surface

SPT = standard penetration test

lWeather: Sunny, 80's

1 PH 0 2 Silty clay, moderate olive brown (5Y 4/4);dry

2 HA 2 4 Silty gravel, moderate olive brown (5Y 4/4);dry

3 SPT 4 6 Inorganic clay of medium plasticity, olive gray (5Y 3/2); wet

4 SPT 6 8 Inorganic clay of medium plasticity, olive gray (5Y 3/2); wet

5 SPT 8 10 Inorganic clay of low plasticity, dusky yellow (5Y 6/4);
extremely wet

6 SPT 10 15 Inorganic clay of low plasticity, dusky yellow (5Y 6/4);
extremely wet

7 SPT 15 17 Inorganic clay of high plasticity, moderate yellowish brown (10
YR 5/4) and light olive gray (5 GY 6/1);wet

Notes:

N/C = Not collected because a hard volcanic rock was encountered
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. A. Soil Boring Log

Exploration for: Site Characterization | Location
Site 734
Date: January 23, 1998 Roosevelt Roads U.S. Naval Station
Boring No.: 734-SB-2 Ceiba, Puerto Rico
Recorded by:  Albert Naya
Drill Type: B-61 Water Table
Weather: Sunny. 80's
1 PH 0 2 Silty clay, moderate olive brown (5Y 4/4); dry
2 HA 2 4 Silty clay, moderate olive brown (5Y 4/4) and dusky brown (5
YR. 2/2); dry
3 SPT 4 6 Silty gravel, grayish blue green (5 BG. 5/2); dry
4 SPT 6 8 Inorganic clay of medium plasticity, dark yellowish orange (10
. YR 6/6); dry
5 SPT 8 10 Inorganic clay of high plasticity, moderate brown (5 YR. 4/4);
dry
6 SPT 10 12 Inorganic clay of medium plasticity, moderate olive brown (5Y
6/4); wet
Notes:

N/C = Not collected because a hard voleanic rock was encountered
PH = post hole

HA = hand auger

SPT = standard penetration test

BLS = below land surface
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A. Soil Boring Log

Exploration for: Site Characterization Location
Site 734
Date: January 23, 1998 Roosevelt Roads U.S. Naval Station
Boring No.: 734-SB-3 Ceiba, Puerto Rico
Recorded by: _Albert Naya
Drill Type: B-61 Water Table
lWeather: Sunny. 80's
1 PH 0 Silty clay, dark yellowish brown (5 YR. 4/2), dry
2 HA 2 Silty clay, dusky yellowish brown (10 YR 2/2); dry
3 SPT 4 Silty ¢lay, moderate brown (5 YR 4/4); dry
4 SPT 6 Inorganic clay of medium plasticity, moderate yellowish brown
(10 YR 5/4); dry
5 SPT 8 10 Inorganic clay of medium to high plasticity, moderate yellowish
brown (5 YR. 4/4); dry
6 SPT 10 12 Inorganic clay of medium to high plasticity, moderate brown (5
YR 4/4); dry
7 SPT 12 14 Inorganic clay of high plasticity, pale green (10 G 6/2); dry
8 SPT 14 16 Inorganic clay of high plasticity, pale green (10 G 6/2); dry
9 SPT 16 18 Inorganic clay of high plasticity, pale green (10 G 6/2); dry
10 SPT 18 20 Inorganic clay of high plasticity, very pale green (5 G 8/26), dry
11 SPT 20 22 Inorganic clay of high plasticity, dark yellowish orange (10 Y
6/6)
12 SPT 22 24 Inorganic clay of high plasticity, dark yellowish orange (10 Y
6/6)
13 SPT 24 26 Inorganic clay of high plasticity, dark yellowish orange (10 Y
6/6) ‘
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A. Soil Boring Log

Notes:

N/C =Not collected because a hard volcanic rock was encountered
PH = post hole

HA = hand auger

SPT = standard penetration test

BLS = below land surface
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. A. Soil Boring Log

Exploration for: Site Characterization | Location
Site 734
Date: January 26, 1998 Roosevelt Roads U.S. Naval Station
Boring No.: 734-SB-4 Ceiba, Puerto Rico
Recorded by:  Albert Naya
Drill Type: B-6] Water Table
Weather: Sunny, 80's
From
0 2 Silty clay, dark yellowish orange (10 YR 6/6); dry
2 HA 2 4 Silty clay, light brown (5§ YR. 5/6); dry
3 SPT 4 6 Inorganic clay of low plasticity, light brown (5 YR. 5/6); dry
4 SPT 6 8 Inorganic clay of medium plasticity, light brown (5 YR. 5/6);
® 5
5 SPT 8 10 Inorganic clay of high plasticity, light brown (5 YR. 5/6); dry
6 SPT 10 12 Inorganic clay of high plasticity, light brown (5 YR. 5/6); dry
7 SPT 12 14 Inorganic clay of medium plasticity, light brown (5 YR. 5/6
and pale yellowish green (10 GY 7/2); wet

Notes:
N/C = Not collected because a hard volcanic rock was encountered
PH = post hole
HA = hand auger
SPT = standard penetration test
BLS = below land surface
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. A. Soil Boring Log

Exploration for: Site Characterization | Location
Site 734
Date: January 26, 1998 Roosevelt Roads U.S. Naval Station
Boring No.: 734-8B-5 Ceiba, Puerto Rico
Recorded by:  Albert Naya
Drill Type: B-61 Water Table
LWeather: Sunny. 80's ~12
SampleNo th | fi_m_l a.l;l_:(i::-Bol’i_l_lg'_:_
1 PH 0 2 Silty clay, moderate yellowish brown (10 YR 5/4); dry
2 HA 2 4 Silty clay, dark yellowish orange (10 YR 6/6); dry
3 SPT 4 6 Inorganic clay of low plasticity, light brown (5 YR. 5/6); dry
4 SPT 6 8 Inorganic clay of medium plasticity, light brown (5 YR. 5/6);
dry
. 5 SPT 8 10 Inorganic clay of high plasticity, moderate yellowish brown
(10 YR 5/4); dry
6 SPT 10 12 Inorganic clay of high plasticity, dark yellowish orange (10 YR
6/6); dry
7 SPT 12 14 Inorganic clay of medium plasticity, grayish green (10 G 4/2);
dry
Notes:

N/C = Not collected because a hard volcanic rock was encountered
PH = post hole

HA = hand auger

SPT = standard penetration test

BLS = below land surface
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. A. Soil Boring Log

Exploration for: Site Characterization Location
Site 734
Date: January 27, 1998 Roosevelt Roads U.S. Naval Station
Boring No.: 134-SB-6 Ceiba, Puerto Rico
Recorded by:  Albert Nava
Drill Type: B-61 Water Table
Weather: Sunny, 80's ~13.4
= = . Sl Iféééﬁp
1 PH 0 2 Silty clay, moderate yellowish orange (10 YR 8/6); dry
2 HA 2 4 Silty clay, dark yellowish brown (10 YR 5/4); dry
3 SPT 4 6 Inorganic clay of low plasticity, dark yellowish orange (10 YR
6/6); dry
4 SPT 6 8 Inorganic clay of medium plasticity, dark yellowish orange (10
. YR 6/6); dry
5 SPT 8 10 Inorganic clay of high plasticity, dark yellowish brown (10 YR
4/2); dry
6 SPT 10 12 Inorganic clay of high plasticity, pale green (10 G 5/2); dry
7 SPT 12 14 Inorganic clay of medium plasticity, pale green (10 G 6/2); wet
Notes:

N/C = Not collected because a hard volcanic rock was encountered
PH = post hole

HA = hand auger

SPT = standard penetration test

BLS = below land surface
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. A. Soil Boring Log

Exploration for: Site Characterization Location
Site 734
Date: January 28, 1998 Roosevelt Roads U.S. Naval Station
Boring No.: 734-SB-7 Ceiba, Puerto Rico
Recorded by:  Albert Naya
Drill Type: B-61 Water Table
Weather: Sunny. 80's
| :
1 PH 0 Silty clay, dark yellowish orange (10 YR 6/6); dry
2 HA 2 Silty clay, dark yellowish orange (10 YR 6/6); dry
3 SPT 4 Silty clay, dark yellowish orange (10 YR 6/6); dry
4 SPT 6 Silty clay, dark yellowish orange (10 YR 6/6); dry
. 5 SPT 8 10 Inorganic clay of medium to high plasticity, light brown
(5 YR. 6/2); dry
6 SPT 10 12 Inorganic clay of high plasticity, light brown (5 YR. 6/2); dry
7 SPT 12 14 Inorganic clay of high plasticity, light brown (5 YR. 6/2); dry

Notes:
N/C = Not collected because a hard volcanic rock was encountered
PH = post hole
HA = hand auger
SPT = standard penetration test
BLS = below land surface
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. A. Soil Boring Log

Exploration for: Site Characterization Location
Site 734
Date: February 2, 1998 Roosevelt Roads U.S. Naval Station
Boring No.: 734-SB-8 Ceiba, Puerto Rico
Recorded by: D es
Drill Type: B-61 Water Table

Weather: Sunny, 80's

Ty

1 PH 0 2 Silty clay, dark yellowish orange (10 YR 6/6); dry

2 HA 2 4 Silty clay, dark yellowish orange (10 YR 6/6); dry

3 SPT 4 6 Inorganic clay of low plasticity, moderate brown (5 YR 4/4);
dry

4 SPT 6 8 Inorganic clay of medium to high plasticity, dark yellowish

. orange (10 YR 6/6) and pale green (5 G 7/2); dry

5 SPT 8 10 Inorganic clay of medium to high plasticity, light brown (5
YR. 6/6); dry

6 SPT 10 12 Inorganic clay of high plasticity, dark yellowish orange (10
YR 6/6); dry

7 SPT 12 14 Inorganic clay of high plasticity, dark yellowish orange (10
YR 6/6); wet

Notes:

N/C = Not collected because a hard volcanic rock was encountered
PH = post hole

HA = hand auger

SPT = standard penetration test

BLS = below land surface
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ROOSEVELT ROADS U.S. NAVAL STATION
CEIBA, PUERTO RICO
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APPENDIX C
SLUG TEST RESULTS AND CALCULATIONS
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Site 734
Roosevelt Roads, U.S. Naval Station
Ceiba, Puerto Rico

Well No.:  734-MwW2 Formation Tested: Surficial
Test Date: 3/24/98 Falling Head Test

English Units _Metric Units

Flush Mount 0.00 (ft) 0.00 (cm)
Static Water Level 12.89 (ft) 392.89 (cm)
Depth to Bottom of S 18.89 (ft) 575.77 (cm)
(distance from ground level)

Boring Diameter 8 (in) 20.32 (cm)
Casing Diameter 2 (in) 5.08 (cm)
Screen Diameter 2 (in) 5.08 (cm)
Screen Length 10 (ft) 304.8 (cm)
Depth to Boundary (b 45 (ft) 1371.6 (cm)
Delta H at Time 0 11 (ft) 335.28 (cm)
Delta H at Time t 1 (ft) 30.48 (cm)
Time t 1020.00 (sec) 1020 (sec)
Ratio Kh/Kv 1 1
Porosity of Filter Pac 0.3 0.3

HYDRAULIC CONDUCTIVITY cm/sec ft/day gpd/tr2

K (Bouwer-Rice) 3.5E-04 9.9E-01 7.4E+00
K (Hvorslev Time Lag) 1.2E-04 3.4E-01 2.6E+00 _
K (Hvorslev Variabte Head) 1.2E-04 3.4E-01 2.5E+00




SLUG TEST WORKSHEET

Site 734

Roosevelt Roads, U.S. Naval Station

Ceiba, Puerto Rico

PAGE 2/4

Weli Number; 734-MwW2

Test Date:

3/24/98

EQUATIONS USED

EQUATION 1: Bouwer-Rice Method

K = (((Rc*2)*In(Re/Rw))/(2Le))*(1/T)*In(HO/Ht)

where:

K = Hydraulic conductivity

Rc = Casing radius

Re = Effective well radius over which the
drawdown is dissipated (this value is
calculated from predetermined curves)

Rw = Borehole radius

Le = Saturated screen length

HO = Drawdown in well at time zero: time
zero is specified on the slug test curve

Ht = Drawdown in well at time "t": time "t"
is specified on the slug test curve

T = Elapsed time from time zero to time "t"

Note: All equations are valid for

any consistent set of units

Variables

Re
Rw
Le
HO
Ht
T
b

VARIABLES USED

English Units

2 (in)

4 (in)

10 (ft)

11 (ft)

1.000 (ft)
1020 (sec)

45 (ft)

Metric Units

5.08 (cm)
10.16 (cm)
304.8 (cm)

335.28 (cm)
30.48 (cm)
1020 (sec)

1371.60 (cm)
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SLUG TEST WORKSHEET
Site 734
Roosevelt Roads, U.S. Naval Station
Ceiba, Puerto Rico
Well Number: 734-MW2 Test Date: 3/24/98

Time (min) Depth (ft} Time {min} Depth (ft} Time (min) Depth (ft) Time {min} Depth {ft) Time {min} Depth {ft}
0.1 -3.661 0.3666 -11.386 0.8666 -9.044 54 -1.707 17 -0.352
0.1083 -4.046 0.3833 -11.285 08833 -8.981 56 -1.6 18 -0.308
0.1166 -4.865 0.4 -11.194 09 -8918 58 -1.506 19 -0.277
0.125 -5.577 0.4166 -11.118 09166 -8.855 6 -1.418 20 -0.245
0.1333 -6.34 04333 -11.017 0.9333 -8798 6.2 -1.336 21 -0.22
0.1416 -6.794 045 -10.917 0585 -8.742 6.4 -1.26 22 -0.185
0.15 -7.443 0.46668 -10.835 0.9666 -8.679 6.6 -1.187 23 -0.176
0.1583 -8.149 0.4833 -10.748 0.9833 -8.622 6.8 -1.134 24 -0.157
0.1666 -8.006 0.5 -10.658 1 -8.559 7 -1.083 25 -0.138
0175 -9.668 05166 -10.576 12 -7.903 7.2 -1.039 26 -0.126
0.1833 -10.116 0.5333 -10.488 14 7304 7.4 -0.995 27 -0.113
0.1916 -10.753 . 055 -10.406 18 -6.769 7.8 -0.951 28 -0.1
6.2 -11.251 0.5665 -10.33 1.8 6277 7.8 -0.913 29 -0.084
0.2083 -11.749 0.5833 -10.248 2 5817 8 -0.888 30 -0.081
0.2166 -12.222 0.6 -10.166 22 5395 8.2 -0.857 3 -0.075
0.225 -12.568 0.6166 -10.091 24 4979 8.4 -0.831 32 -0.069
0.2333 -12.625 06333 -10.015 26 48626 86 -0.812 33 -0.063
0.2416 -12.348 065 -9.938 28 -4298 8.8 -0.794 34 -0.05
0.25 -12.449 0866668 -9.864 3 -3885 9 -0.787 35 -0.05
0.2583 -12.171 0.6833 -9.788 32 -3705 9.2 -0.768 36 -0.044
0.2666 -12.108 0.7 -9718 34 -3447 94 -0.758 37 -0.037
0.275 -11.563 07166 -9.649 36 -3.207 9.6 -0.743 38 -0.037
0.2833 -11.963 0.7333 -9574 38 -2.987 9.8 -0.731 39 -0.031
0.2916 -11.925 075 -9504 4 2773 10 -0.718 40 -0.025
0.3 -11.798 0.7668 -9.435 4.2 -2.59 11 -0.655 41 -0.031

0.3083 -11.805 07833 -9.372 44 2407 12 -0.611

0.3166 -11.73 0.8 -9.303 486 2237 13 -0.548

0.325 -11.755 0.8166 -9.233 48 -2.086 14 -0.497

0.3333 -11.835 0.8333 -8.17 5 -1.947 15 -0.447

0.35 -11.541 085 -9.107 52 -1.821 16 -0.397
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Site 734
Roosevelt Roads, U.S. Naval Station
Ceiba, Puerto Rico

Well No.:  734-MwW3 Formation Tested: Surficial
Test Date: 3/24/98 Falling Head Test

English Units _Metric Units

Flush Mount 0.00 (ft) 0.00 (cm)
Static Water Level 14.78 (ft) 450.49 (cm)
Depth to Bottom of § 22.08 (ft) 673.00 (cm)
(distance from ground level)

Boring Diameter 8 (in) 20.32 (cm)
Casing Diameter 2 (in) 5.08 (cm)
Screen Diameter 2 (in) 5.08 (cm)
Screen Length 10 (ft) 304.8 (cm)
Depth to Boundary (b 45 (ft) 1371.6 (cm)
Delta H at Time 0 11 (ft) 335.28 (cm)
Delta H at Time t 1 (ft) 30.48 (cm)
Time t 690.00 (sec) 690 (sec)
Ratio Kh/Kv 1 1
Porosity of Filter Pac 0.3 0.3

HYDRAULIC CONDUCTIVITY cm/sec ft/day gpd/ftr2

K (Bouwer-Rice) 46E-04 1.3E+00 9.9E+00
K (Hvorslev Time Lag) 1.6E-04 4.4E-01 3.3E+00_
K (Hvorslev Variable Head) 1.6E-04 4.4E-01 3.3E+00




SLUG TEST WORKSHEET

Site 734

Roosevelt Roads, U.S. Naval Station

Ceiba, Puerto Rico

PAGE 2/4

Well Number: 734-MW3 Test Date:

3/24/98

EQUATIONS USED

EQUATION 1: Bouwer-Rice Method

where:

Rc = Casing radius

Rw = Borehole radius

K = (((Re*2)*In(Re/Rw))/(2Le))*(1/T)*In(HO/Ht)

K = Hydraulic conductivity

Re = Effective well radius over which the
drawdown is dissipated (this value is
calculated from predetermined curves)

Le = Saturated screen length

HO = Drawdown in well at time zero: time
zero is specified on the slug test curve

Ht = Drawdown in well at time "t": time "t"

is specified on the slug test curve Note: All equations are valid for
T= Elapsed time from time zero to time "t" any consistent set of units
VARIABLES USED
Variables English Units Metric Units
Rc 2 (in) 5.08 (cm)
= Rw 4 (in) 10.16 (cm)
Le 10 (ft) 304.8 (cm)
HO 11 (ft) 335.28 (cm)
Ht 1.000 (ft) 30.48 (cm)
T 690 (sec) 690 (sec)
b 45 (ft) 1371.60 (cm)




Page30f4
SLUG TEST WORKSHEET
Site 734
Roosevelt Roads, U.S. Naval Station
Ceiba, Puerto Rico
Well Number: 734-MwW3 Test Date  3/24/98
[Time {min) Depth (ft) Time {min) Depth (ft) Time {min} Depth {ft) Time (min) Depth {ft} Time {min} Depth (ft)
0.1 -2.212 03833 -11.112 0.9 -6.693 6 -0.737 21 -0.094
0.1083 -2.981 0.4 -10.854 0.9166 -6.605 6.2 -0.718 22 -0.088
0.1166 -3.668 0.4166 -10.677 0.9333 -6.523 6.4 -0.699 23 -0.088
0.125 -3.737 0.4333 -10.444 0.95 -6.435 6.5 -0.68 24 -0.081
0.1333 -4.09 045 -10.223 0.9666 -6.353 6.8 -0.649 25 -0.075
C.14186 4777 0.4666 -10.009 0.9833 -6.277 7 -0.623 26 -0.075
0.15 -5.521 0.4833 -9.826 1 -6.201 7.2 -0.605 27 -0.075
0.1583 -8.17 0.5 -9.631 1.2 -5.363 7.4 -0.586 28 -0.075
0.1666 -5.428 0.5166 -0.454 1.4 -4.663 7.6 -0.56 29 -0.069
0.175 -7.481 0.5333 -9.278 1.6 -4.027 7.8 -0.535 30 -0.069
0.1833 -7.689 0.55 -9.114 1.8 -3.485 8 -0.516
0.1916 -8.862 0.5666 -8.662 2 -3.05 8.2 -0.504
0.2 -9.202 0.5833 -8.805 2.2 -2.653 8.4 -0.497
0.2083 -9.643 0.6 -8.66 24 -2.338 8.6 -0.478
0.2166 -10.179 0.6166 -8.521 26 -2.067 8.8 -0.46
0.225 -10.929 0.6333 -8.383 2.8 -1.827 9 0.447
0.2333 -11.541 0.65 -8.256 3 -1.644 9.2 0428
0.2416 -12.001 0.6666 -8.13 3.2 -1.55 9.4 -0.409
0.25 -12.373 0.6833 -8.004 3.4 -1.418 9.6 -0.397
0.2583 -12.758 07 -7.885 3.6 -1.291 9.8 -0.39
0.2666 -13.142 0.7166 71771 38 -1.184 10 -0.371
0.275 -13.136 07333 -7.664 4 -1.096 11 -0.308
0.2833 -12.764 0.75 -7.55 4.2 -1.014 12 -0.258
0.2916 -12.65 0.7666 -7.45 4.4 -0.951 13 -0.22
0.3 -12.455 0.7833 -7.349 4.6 -0.913 14 -0.189
0.3083 -12.323 0.8 -7.248 48 -0.876 15 -0.163
0.3166 -12.442 0.8166 -7.147 5 -0.85 16 -0.151
0.325 -12.052 0.8333 -7.052 52 -0.838 17 -0.132
0.3333 -11.925 0.85 -6.958 54 -0.812 18 -0.126
0.35 -11.579 0.8666 -6.87 5.6 -0.781 19 0.107
0.3666 -11.377 0.8833 -6.781 5.8 .749 20 -0.1
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ULATION

EQUATION1: I=H/D Determination of Hydraulic Gradient (I), where:
I = Hydraulic Gradient
H = Difference in water table elevation between 734-MW-1 and 734-MW-3 (ft)
D = Distance between 734-MW-1 and 734-MW-3 (ft)
DATA:
3/2/98 4/23/98
H = 0.08 0.24
D = 73 73
RESULTS:
I = 0.0011 ft/ft 0.0033 ft/ft

EQUATION 2: V=K, I/n, Determination of Ground-Water Flow Velocity (V),

where:
Kpe = Average Hydraulic Conductivity (1.145 ft/day from slug test results)
I = Hydraulic Gradient (ft/ft)
n, = Effective Porosity (45% or .45, from C.W. Fetter)
\Y% = Velocity (ft/day)
DATA:
3/2/98 4/23/98
Kyg = 1.145. 1.145
I = 0.0011 0.0033
1, = 0.45 0.45
RESULTS:
V= 0.0028 ft/day ~0.084 ft/day i

C:\nav731iv.wpd
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D-1. Utility Location/Well Permit

The tentative locations of the soil borings and monitoring well locations were presented to Caleb Romero
(Facilities Management and Utilities Division, Public Works Department) before the initiation of drilling
activities. A utility check in the proposed area of investigation was conducted by Mr. Romero. To avoid
damaging any potential underground structures, the first two feet of each soil boring and monitoring well were
installed with a post hole digger. In addition, a hand auger was used to collect samples from two feet to four
feet BLS.

An application requesting well construction permits was submitted to the Puerto Rico Department of Natural
Resources on February 17, 1998.

BLASLAND, BOUCK & LEE, INC.

00981621 WPD --6/24/58 enginers & sclentists
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12:58 NAUSTA ROOSRDS PWD/EED » S61395671%

( (

DEPARTMENT OF THE NAVY
U.QS. NAVAL STATION, ROQSEVELT ROADS

PSC 1008 BOX 300
FPO AA 34051-0001

A

Department of Natural Resources
Box 5887
Puerta de Tierxra, PR 00906

Attention: Ms. Sara Cortez

_ VND.%BB FBg2
| SOt

SUBJECT: PERMIT APPLICATION AND FEE TO INSTALL 45 MONITORING
WELLS AT THE U.S. NAVAL STATION, ROOSEVEHLT ROADS

Enclosed is a permit application and fee to in
monitoring wells at the US Naval Station, Roosevel

stall as

t Roads. These

wells will be used to collect water samples for laboratory

analysis as required by the Environmental Quality
regulation for Underground Storage Tanks (USTs).

not be used for any type of groundwater productior.

Should you have any questions, please contact
Pollution Abatement Program Manager, Environmental
Divigion, at 865-4429.

Sincerely,

D. ‘L. DUREN
Lieutenant Command
Agsistant Public W

A By direction of the

Commanding Officexn

Enclosure: (1)

Board
The wells will

Mr. Pedro Ruiz,
Engineering

\exr, CEC, U.S. Navy
jorks Department




- WceivedByi

4330
NO2C-A411
Jan 20,1998

MEMORANDUM

From: Facilities Management Division, PWD
To:  Pitt T. Maner III, Blasland Bouck & Lee

Subj.: EXCAVATION PERMIT FOR N62470-93-D-4021, VARIOUS SITES
CHARACTERIZATIONS

Ref.: () Personal request

1. The excavation permit is approved based on the existing utilities information contained on
existing filed drawings and on contract drawings.

2. Care must be observed during the excavation process and excavation by hand shall] be
performed whenever utilities are present as shown in project drawings.

3. The contractor will do arrangements for repairs of any utilities damaged or disconnected
shown on enclosure(1) after notification to PWD is done.

4. Facilities 1691, 429R and 729 will be scanned prior to excavation by PWD.
5. This permit shall be available at the work site at all times with the provided exhibits if any.

6. For any additional information or assistance to perform excavation, please contact
Mr. Caleb Romero, Utilities Engineer, at telephone extensions 4068/4268.

Cabil Pomans
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Bstade Libre Ascociade de Puarte Rico
qunr.\m-m DE RECURSQOS NATURALES
San Juan. Puerto Rico
Sacvetarfa Auxiliay de Planificacién de Recursos

SOLICITUD PARA PERMISO DE CONSTRUCCION DE POZO

-

PARA US0 DEL DEPARTAMENTO

!
Nimers de Solicitud Pecha de Recibo ;
" -

Namere de Pranquicia NGmers da Reclamo de Derecho Rdguirife

1, Sclicitante Sequre Social

Nowbre US Naval Station RooseveltRoads  Teléfono (TE7)865:4429

Direccién Residencial Pubiic Wotks Dot Bldg, 31, NAVSTA Roos Rde Ceiba PR

Calle Mg,  Muaicipio Zona Poaral
Utbanizacién o Barrio Wim, Carr. Km. ! w,
, ) |
Direccidn Postal .
PSC 1008 Box 3021 EPO AA 340513021
Puxén Rural Nim, Apdo. Munieipio Zona Postal

2, Propiecario de los terrencs dondm se copgtruird el poze. De lur
igual al solieitante, indique IGUAL,

Nombre _ SAME - Tel&fono
Direccién Residencial
Calle Wim. Municipio Zona Poaral
Urhanizacién © Baxila Mam, Carcr. Km, Hn,

Direccidn Postal

Suzdn Rural Nam. Apdo. Munlcipio Zona fustal

Relacién del solicitante con el propietario (arrendataric,
usufructuario, ‘otra).

"
3. Pocero. De ser igual al solicitante, indique IGUAL. l

Nombre _GegWorks lnc, Teléfono _(787)261.0930 {

Direccién Residencial i =

Calls s . Municipio Zona {nannx
|
] Uthunizacién o Barris Nam, Cazr, a, Ton.
i .
§ Direccién Postal
i Susdén Rural Nim. Apda. Munieipio Zona Poscal
i

4, Localizacién del Rozo

- _ Municipio _Ceiba Barxria
Sector 18715 00" Latitude Finca _U&Nm&omuanmaaﬂ
65* 35" 30° Longhude 1
Niim. Carr, Km. Hm.

5. Cantidad de Agua a Extraerge (en millones de galones al afio (MGA))

( 1X( Yx( 1X( 1X(60/1,000,000)= MGA
ragdn ae extraccidn hozan/dis  dila/sesans acmanas/ano

(gpw)
6. Uso de Agua: { YDoméatico ( JComercial ( )Agricola ( jInfustrial

Describa bravemente la actividad en que se utilizard el agha.




N e

NAUSTA ROOSRDS PWD/EED + S613936715 NO. 189

7. Tipe da Poze:

( Yabasto (X)abservacién ( )reserva ( )bazreno de prudba
8. Dactos del Pogoe:
|
Profundidad anticipada 2§pies Dismecro del barrano 8 pilg.

Difimetro de la camisilla Z2pulg., Tipo de rejilla 0.010

9. Maccodo de Construccifin:

( )a mano ( )percusién ( )rotario (X)OTRO Hollow Sten Auges (HSA)

AUTORIZACION

Autorizoe al persenal del Departamento de Recurscs Naturales a entrar en
los terrancs de mi propiedad o use a inspeccionar el lugar donds| se
conatruird el pozo aqui propuesto, asi como cualquier otro lugax|que
pudiere afectarse con las obras en proyecto.

CERTIPICO: Que la informacién aqui expuesta es correcea, sagtn mi mejor
saber y entender,

ama  AaQNLL

FRCHA Firma del #‘.l.ci:&nu © sy representante autorizado

Bomhre del zolicicante o su represoncante autorirada,
on leers de molde

Fae4a




D-2. Equipment Decontamination

The drilling rig and associated equipment was decontaminated before installing each soil boring and
monitoring well. Decontamination procedures included removing loose soils from tools and steam cleaning
the equipment. Potable water, from an on-site source, and Alconox (non-phosphate soap) were used in addition
to steam cleaning. An equipment decontamination pit was temporarily built with short wooden walls and
covered with plastic sheeting. The decontamination area was located next to the former gas station at Site 520.

Equipment decontamination was conducted in a 20-foot by 20-foot pit that had wooden walls with a minimum
height of 6-inches . The pit was covered with plastic sheeting to contain any fluids. Decontamination water
contained in the pit evaporated before it could be pumped into 55-gallon drums for disposal.

During the installation of the soil borings, the split-spoon sampling equipment was cleaned between each

sampling interval by scrubbing the remaining soil off with a brush in soapy water and rinsing in fresh water.
The split-spoon equipment was steam cleaned in the decontamination area after each boring was completed.

BLASLAND, BOUCK & LEE, INC,

01081621 WPD 5898 englners & sclentists

D2-1




D-3. Air Monitoring

During the installation of the soil borings, the breathing zone around the drilling rig was routinely monitored
with a Foxboro Model 128 OVA. Resulits of the daily air monitoring are presented in the table below. The
breathing levels never exceeded 0 PPM during the soil boring installations.

PROJECT: Roosevelt Roads 1.8, Naval Station-Sitg 734

MONITORING INSTRUMENT: 128 Foxboro Organic Vapor Analyzet

AIR MONITOR: Albert Naya

LEVEL OF PROTECTION: Level D

ACTIVITY : Soil Boring Installation
1/23/98 08:00 731-8B1 Breathing zone behind rig 0
1/23/98 10:00 734-SB1 Breathing zone behind rig 0
1/23/98 12:00 734-SB1 Breathing zone behind rig 0
1/23/98 14:00 | 734-SB2 Breathing zone behind rig 0
1/28/98 16:00 | 734-SB2 Breathing zone behind rig 0
1/28/98 08:00 | 734-SB3 Breathing zone behind rig 0
1/28/98 10:00 | 734-SB4 Breathing zone behind rig 0
1/28/98 12:00 | 734-SB4 Breathing zone behind rig 0
2/9/98 14:00 | 734-SB5 Breathing zone behind rig 0
2/10/98 16:00 | 734-SB7 Breathing zone behind rig 0
2/17/98 08:00 734-SB2 Breathing zone behind rig 0
2/17/98 10:00 | 734-SB3 Breathing zone behind rig 0
2/11/98 12:00 | 734-SB4 Bre@g zone behind 12& 0

BLASLAND, BOUCK & LEE, INC,

0HBI621.WPD --5/8/98 engineers & sclentists
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D-5. Monitoring Well Construction

The three monitoring wells (734-MW-1, 734-MW-2, and 734-MW-3) were installed using hollow stem
augers. The filter pack material consisted of 20/30 grade silica sand. Following the well casing and screen
emplacement, the sand material was poured into each borehole annulus to least two feet above the top of the
screen interval. To confirm that the filter pack was placed at the proper interval, the depth to sand was
continuously measured. A weighted tape measure was used to determine the depth to sand. A 2 to 3-foot
bentonite pellet seal was emplaced above the sand pack. Water was added to the bentonite pellets which were
allowed to hydrate overnight. The remaining annular space around the well was filled with neat cement to land
surface. The monitoring wells were completed with a concrete pad (3-ft x 3-ft x 0.6-ft deep), flush-mounted,
bolt down manholes, locking watertight caps, and keyed-alike padlocks. Appendix B contains the construction
logs for each of the monitoring wells.

BLASLAND, BOUCK & LEE, INC.

01381621 WPD --5/8/98 englneers & sclentists
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. D-6. Monitoring Well Development

The monitoring well development was performed with a hand bailer. To obtain a representative water sample,
development continued until the purge water was free of silt and sand. Well development dates and volumes
developed are summarized in Table 3-3.

The development water was containerized in 55-gallon drums. Based on laboratory analytical data, the
development water was discharged onto the asphalt road surface adjacent to the site to evaporate,

BLASLAND, BOUCK & LEE, INC.
englneers & sclentists D6-1

01481621.WPD --5/8/28




APPENDIX E
. TEG LABORATORY ANALYTICAL RESULTS




. rid Leader in On-Site Sampling and Analysis Febmary 10, 1998
TEG Project #9810209BBL

Mr. Pitt Maner

BBL, Inc.

185 N.W. Spanish River Blvd., Suite 110
Boca Raton, FL 33431

SUBJECT: DATA REPORT - ROOSEVELT ROADS PROJECT NO. 39933

Dear Pitt,

Please find enclosed the data report for samples collected by BBL staff from the above
referenced project site and delivered to TEG under the proper chain-of-custody protocol. TEG’s
Puerto Rico-certified chemist conducted the following analyses:

o 2 water samples analyzed for TRPH.
e | trip blank water sample analyzed for TRPH.
. e Laboratory QA/QC analyses for TRPH.

The results of the analyses are summarized in the attached table. Applicable detection limits,
QA/QC data and a chain-of-custody are also included as attachments.

TEG appreciates the opportunity to provide analytical services for this project. If you have any
questions relating to the data or report, please do not hesitate to contact us.

Sincerely,
TEG

evin Shelburne
rincipal

Attachments

TEG-PUERTO RICO « PMB 627, HC-01 Box 29030, Caguas, PR 00725 e Phone (787) 720-0329 »Fax (787) 789-3858 « Pager 759-1255 Unit 217-4053
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. fid Leader In On-Site Sampling and Analysis

BLASLAND, BOUCK & LEE, INC.
ROOSEVELT ROADS
CEIBA, P.R.

TEG Project #9810209BBL

TRPH (EPA Method 418.1) ANALYSES OF WATER

SAMPLE DATE TRPH
NUMBER ANALYZED (mg/L)

METHOD BLANK 2/10/98 ND

734 SB-8 (auger) 2/10/98 ND

734 SB-8 (auger) rep. 2/10/98 ND

732 SB-10(auger) 2/10/98 ND

DETECTION LIMIT (mg/L) 10

SAMPLING PERFORMED BY BBL PERSONNEL
. *ND* INDICATES NOT DETECTED AT LISTED DETECTION LIMIT

mg/L = MILLIGRAMS PER LITER
ANALYSES PERFORMED BY: RUTH DONES
DATA REVIEWED BY: KEVIN SHELBURNE

Ruth Dones
Quality Assurance/Control Manager

Ktjyln Shelburne
Principal

Page 1 of 1

TEG-PUERTO RICQ « PMB 627, HC-01 Box 29030, Caguas, PR 00725 « Phone (787} 720-0329 Fax {787) 789-3858 = Pager 759-1255 Unit 217-4053




QA/QC REPORT - CALIBRATION DATA

TEG Project #9810209BBL BLASLAND, BOUCK & LEE, INC. 39933
DAILY CALIBRATION DATE : 2/10/98 PROJECT NAME: ROOSEVELT ROADS
INITIAL OPENING CLOSING
COMPOUND DETECTOR CALIB RANGE RF %RSD ABS RF %DIFF ABS RF %DIFF
TRPH IR 10 - 1,000 617.89 15.7% 0.450 555.6 10.1% 0.456 548.2 11.3%

CALIB RANGE - RANGE OF CALIBRATION CURVE IS IN ppm

iNITIAL RF - AVERAGE RESPONSE FACTOR FROM MULTIPCINT CALIBRATION CURVE
% RSO - LINEARITY OF MULTIPOINT CALIBRATION CURVE {+/- 20% ACCEPTABLE LIMITS)

AREA - AREA COUNTS FROM DAILY CALIBRATION STANDARD
RF - BETECTOR RESPONSE FACTOR FROM MID-POINT CALIBRATION STANDARD

% DIFF - DIFFERENCE, IN PERCENT, BETWEEN THE AVERAGE RF AND THE OPENING OR CLOSING RF {+/- 15% ACCEPTABLE LIMITS)
CPENING - MiD-POINT CALIBRATION STANDARD ANALYZED BEFORE SAMPLE ANALYSES BEGIN

CLOSING - MID-POINT CALIBRATION STANDARD ANALYZED AFTER SAMPLES ANALYSES ARE COMPLETE

ANALYSES PERFORMED 8Y: RUTH DONES
DATA REVIEWED BY: KEVIN SHELBURNE

TRANSGLOBAL ENVIRONMENTAL GEOCHEMISTRY
PMB 627, HC-01 BOX 29030, CAGUAS, P.R. 00725
TELEPHONE {787} 720-0329 FAX 789-3858
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QA/QC REPORT - MS/MSD DATA

MATRIX SPIKE (MS)/MATRIX SPIKE DUPLICATE (MSD)

TEG Project #98i0209BBL BLASLAND, BOUCK & LEE, INC. 39933
DAILY CALIBRATION DATE : 2/10/98 PROJECT NAME: ROOSEVELT ROADS
COMPOUND  SPK CONC MS CONC %REC MS MSD CONC %RECMSD RPD ACCEPTABLE ACCEPTABLE
(ppm) {ppm) {ppm) RPD RECOVERY
TRPH 250 280 112% 281 112% 0% 15% 80% - 120%

ppm = PARTS PER MILLION
MS CONC - ANALYZED CONCENTRATION CF SPIKED SAMPLE

% REC - PERCENT RECOVERY OF SPIKE FROM MATRIX
RPD - RELATIVE PERCENT DIFFERENCE BETWEEN MATRIX SPIKE AND MATRIX SPIKE DUPLICATE RECOVERIES

ANALYSES PERFORMED BY: RUTH DONES
DATA REVIEWED BY: KEVIN SHELBURNE

TRANSGLOBAL ENVIRONMENTAL GEOCHEMISTRY
PMB 627, HC-01 BOX 28030, CAGUAS, P.R. 00725
TELEPHONE {787) 720-0329 FAX 789-3858
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’

Date.

’2/5/9‘6

Page { of /

Address /SO(C [07{) N F C

QOutside Lab.#

TEG Project # @8 IOZD? gﬁ L
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Sample dispc‘tructions: TEG Disposal @ $2.00 each
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RELINQUISHED BY (signature} Date/Time lz(/.“,EIV ignature) Date/Time Seals ;ntact? Y /N/NA
! Received good conditions / cold 2 q .
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APPENDIX F
GROUNDWATER SAMPLING PROCEDURES




F. Groundwater Sampling Procedures

Sampling Procedures

Before each new monitoring well was sampled, the wells were allowed to stabilize for at least 24 hours after
installation, To avoid cross-contamination between wells, pre-cleaned, disposable, teflon bailers were used to
collect groundwater samples. Prior to sampling groundwater from the new monitoring wells, depth to water
was measured and each well was purged of at least three well volumes. The purge procedure was performed
by hand bailing using a disposable bailer. During purging, multiple water-quality measurements of pH,
temperature, and specific conductance were collected in the field until reaching stabilization. The complete
well sampling logs are presented in this Appendix.

Groundwater samples were shipped in sealed coolers packed with ice via an overnight delivery service to
Savannah Laboratories& Environmental Services, Inc (Savannah) in Deerfield Beach, Florida.

QA/QC Procedures

Field blanks were collected at the time that the monitoring wells were sampled. The field blanks were analyzed
for BTEX by EPA Method 602 and for TPH by EPA Method 418.1. Field blank samples were collected by
filling the appropriate laboratory containers with distilled water in the area of groundwater collection. No
constituents were detected above the laboratory detection limits in any of the field blank samples.

An rinsate blank was collected from a decontaminated split-spoon sampler used to install soil borings. The
sample was collected by pouring distilled water into an over the split-spoon sampler and by collecting the
runoff in the appropriate laboratory container. No constituents were detected above the laboratory detection
limits in either of the equipment blank samples.

BLASLAND, BOUCK & LEE, INC.

01581621 WPD --5/4/98 englneers & sclentists

0-1




BLASLAND, BOUCK & LEE
ENGINEERS & GEOSCIENTISTS

Task 003

WATER SAMPLE LOG

Project/No. '3% . 2—5 . Page l of ;
Site Location N Y 51 B !g 00 0 i R d § PR S l"‘(’. 73‘{
. Coded/ \
Site/Well No, 135 mw-| Replicate No. e 3/2 / 28
. . ) Time Sampling . Time Sampling .
weaer W B0y Pﬂa ( fouda Began 1118 (ban Puan compieted 1190 (¢olfect-5¢ W/p5>
breeze o
EVACUATION DATA
Description of Measuring Point (MP) Top of Casing (North Side)
Height of MP Below Land Surface (feet) MP Elevation N#| (feet)
Total Sounded Depth (TD) of Well Below MP 2105 (feet) Water-Level Elevation (feet)

Depth to Water (DTW) Below MP i5- 2| (feet)

Water Column (WC) in Wall

a-omwy 5 BY (een
Gallons per Foot (GPF) . i) . “a
Gallons in Welt

(WC x GPF) 0Q3

Evacuation Method

Diameter of Casing/
Construction Type

Gallons Pumped/Bailed

Prior to Sampling '

(GAL x5 VOL x PUMP RATE)

2" Schedule 40 PVC

4,57

Sampling Pump Intake
(fest below land surface)

Bg nhlﬂd

TeClon balew - 4{1‘5300}110’6’

SAMPLING DATA/FIELD PARAMETERS

Color (. !fg!{l odor 5 ‘lg 7} Appearance

Other (specific ion; OVA: HNU; etc.)

Shight

H Temperature 4 7’b of

Specific Conductance,

2250

umhes/cm pH

1.7

Tellon  ba (e

Sampling Method and Material

Container Deseription

Constituents Sampled From Lab X or BB&L Preservative
1. EPA Wt 020 3IX fom{ 5luss Hl
2 EPL Method bl0FAH, Ly h’tea'd”a.gaiw
s E [ I8 LXsno ke Hele
4 Totul £h w250 ™M{ HivD,
5.
6.
7.
Remarks . - - -

Freld blank coflected af 1030, Equip meat- Blank. Collected af

1050- '

Sampling Personnel

P MCW\ev-1 b' Vf,lv‘g\ q

s BDBL

WELL CASING VOLUMES
GAL./FT. 1-1/4" = 0,077 2"=0.16 3" = 0,37 4" = 0.85
1-1/2"=0.10 2-12"=0.24 3-1/2" = 0.50 6" = 1.46 948058

750\24\0808780.WK3




BLASLAND, BOUCK & LEE
ENGINEERS & GEOSCIENTISTS

WATER SAMPLE LOG

Project/No. 399.23  Task 007 Pags 2 of 5’
Site Location NRAVITA Roeseve i Ed& EE Sie 73(’
Cod
Site/Well No. 73 b m W l{ Replucate No. Date 3/ 2./ 9 9
‘ . Time Sampling N Time Sampling
Weath vm00s. pH B IS00 ( i
eather WAYM 0 P a ( [ougj? breegg Began 425 ( %&."MP Completed (oedt sy, Pl
EVACUATION DATA
Description of Measuring Point (MP) Top of Casing (North Side)
Height of MP Below Land Surface (feet) MP Elevation (W oY (feet)
Total Sounded Depth (TD) of Well Below MP %42 'q ¢ (feat) Water-Level Elevation (feet)
Depth to Water (DTW) Below MP i 3 ﬂl 2 (feet) Diameter of Casing/
Construction Typa 2" Schedule 40 PVC

Water Column (WC) in Well

(TD-DTW) 6'5 0 (feet)
Gallons per Foot (GPF) - “Q
Gallons in Well

(WC x GPF) 1-3&
Teflon buder -

Evacuation Method

Gallons Pumped/Bailed
Prior to Sampling
(GAL x 5 VOL x PUMP RATE)

é@ ;1//0115

Rayled

Sampling Pump intake
(feet below land surface)

dlép{)&d bile

SAMPLING DATA/FIELD PARAMETERS

Color S‘ ¥e HOW(,ji'\ Odor N6 [ (73 Appearance Clégu- Temperature ,‘/ A < oF
Other (specific ion; OVA; HNU; etc.)
Specific Conductance,
umhos/cm N A ¥ pH 7[ qD
Sampling Method and Material TéLlon b aileer
Container Description
Constituents Sampled From Lab X or BB&L Preservative
L E0i Methgd gozo XHom(glass free
2 EPP imetned LicfhH < ftes’ dnu}/@) o
a. EPN Methop ’5115'{ 1Y E0Om( HL,
4. Totnl P %257 m( HIVD
S,
6.
7.
- Remarks -
K ol oy, unﬂn d‘ﬂﬁ' on condvch w/«/‘/?mp Prete . Prre
well S volvmes ’
Sampling Personnet ) .
P Mane : D. b’aj\?qs BB+L
WELL CASING VOLUMES
GAL.JFT. 1-1/4" = 0.077 2"=0.18 3"=0.37 4" =0.65
1-1/2"=0.10 2-12" =024 3-1/2"=0.50 6" =1.46 94805B

750\24\0808780.WK3




_ BLASLAND, BOUCK & LEE
ENGINEERS & GEQSCIENTISTS

399.33

Project/No.

Task 003

734 my -2

Site Location Nﬁ\}bi& g Qg eit E éq !E h]tc 7..5"‘{

WATER SAMPLE LOG

Page 3 of 5

o 3/2/79

Site/Well No. Rephcate No.
L}/ Time Sampling , Tima Sampling !
Weather ‘l\) (V1™N ﬁm €eze Began 2 be Completed / 6 30 ( (o //CCJJ;S Qm f/f D
PHy cloud .
EVACUATION DATA
Deseription of Measuring Point (MP) Top of Casing (North Side)
Height of MP Below Land Surface (feet) MP Elevation V& (feet)

Total Sounded Depth (TD) of Well Below MP

18:89  (feet)

Water-Lavel Elevation

Depth to Water (DTW) Below MP | 2. Qfl (feat)

Water Column (WC) in Well
(TD - DTW)

Gallons per Foot (GPF)
Gallons in Well

(WC x GPF)

Tellon b

Evacuation Method

Diameter of Casing/
Construction Type

2" Schedule 40 PVC

Gallons Pumped/Bailed

BG;ICd dv

Prior to Sampling
b-00 (feet) (GALX5VOLx PUMP RATE)  QLéte /- S—G,QJ/M 5
R7 v
Sampling Pump Intake “
0 *6](0 (feet below land surface) EC{( l ¢ A
~ ble

SAMPLING DATA/FIELD PARAMETERS

. Color \.;H: bqu Odor Nph e Appearance tuwv bid Temperature <& ?c ¢ of
Other (specific ion; OVA; HNU, etc.)
Specific Conductance,
umhos/cm 3330 pH 7'2 '

Sampling Method and Material

Tellon baew

Container Description

Constituents_Sampled From Lab X or BB&L Preservative
1. = _ D26 ._.'_iﬁﬂlZW\l ?laﬁs H‘(L
2. biv WX it AMK 9} ,0/
. ot (| Ly 50bwn( He
4, " Total Ph IN250wm{ Hves
8.
6.
7.
Remarks -
Sampling Personnel

P Maner e p. Véwj% BB+L
WELL CASING VOLUMES
GAL./FT. 1-1/4" = 0.077 2"=0.16 "=0.37 4" = 085
1-42"=0.10 2-17/2°=0.24 312" = 0.50 6" =1.48 043058

750\24\0808780.WK3




~ BLASLAND, BOUCK & LEE
ENGINEERS & GEOSCIENTISTS

39933

Project/No.

TaskK 003

WATER SAMPLE LOG

4 5

Page of

site Location NRVSTA Ropnseve Rds, f_@ 5. 73Y
od

734 mw-3

Site/Well No.

weather UM 605, Pﬁf} U()Uda
Pweqse.

3/2/9%

Replicate No. Date
Time Sampling . Time Sampling
Began 153? (%Zln ?W) Completed ié ‘/5 ([é”pcf‘%mﬂ[b)

EVACUATION DATA

Dascription of Measuring Point (MP) Top of Casing (North Side)
Height of MP Below Land Surface (feet) MP Elevation VA (feet)
Total Sounded Dapth (TD) of Well Below MP < Z. 0% (feat) Water-Level Elevation (feet)
Depth to Water (DTW) Below MP |4, 7 (fomt) Diameter of Casing/
Construction Type 2" Schedule 40 PVC
Gallons Pumped/Bailed
Water Column (WC) in Well Prior to Sampiing -
-0 130 ey  GALxsvoLx PumPRATE (o syllons
Gallons per Foot (GPF) O i b v
Gallons in Well . Sampling Pump intake .
(WC x GPF) 1-]7 (feet below land surface) Bal ed
< .
Evacuation Method Pts po_Su k) , £ '{’@E lon bﬂ? { / )

SAMPLING DATA/FIELD PARAMETERS

Color f’qk orqgc Odor Nen £ Appearanca S '19}\,"? :’i /rbitl  Temperature 27.5 &
bvowh
Other (specific ion; OVA; HNU; etc.)
Specific Conductance, . :
umhos/cm 3 7"‘ v‘ pH N ﬁ *
Sampling Method and Material ‘@'H()V\ ‘.Crl( I ev
Container Description

Constituents Sampled From Lab X or BB&L Preservative
. EPP Mmelwod 9620 3K YDl 51457 L
2 EPPwmethod GO PRE it lbey/ dekesluss 7 4
3. EPR wethod 414 X 5P0 ! HoL
a Totwl Pb IN25Dm( HMD2
5.
6.
7.
Remarks )

* u(ﬁdac weleo

het Yfﬁ'/?ondmg ;meewlj Pvrﬁ,g. Wwetl S-I/DII/mej,

Sampling Personnel

P. Mhawne~

[>. Vavaqs 384 L

WELL CASING VOLUMES
GAL./FT. 1-1/4" = 0.077 2'=0.16 3"=0.37 4"= 085
1-1/2" = 0.10 2-1/2"= 0.24 3-142"=050 8" = 1.46 942058

750\24\0808780.WK3




~ BLASLAND, BOUCK & LEE
ENGINEERS & GEOSCIENTISTS

pojectie.  399-33

WATER SAMPLE LOG

Page

Site Location N AVST A RQD‘)&) [4

3

5

of

it Rds, PR Sit€73Y

Coded/
Site/Well No. 7 g L‘ m UU '-l Repilicate No. Date 3/ l / ‘73

Time Sampling . _ Time Sampling
wearer  \Noran P05 | ,PHQQDU[{ | 8egen [bo5 (Sko(ﬁpbgyeﬁ compieted 1706 (¢ ollect SOM//.:S)

bveeze '
EVACUATION DATA

Description of Measuring Point (MP) Top of Casing (North Side)
Height of MP Below Land Surface {fest) MP Elevation N A (fest)
Total Sounded Depth (TD) of Well Below MP I°f . OS"' (fest) Water-Level Elevation (fost)

Depth to Water (DTW) Below MP i_‘3 H ] (feat)

Diameter of Casing/
Construction Type

2" Schedule 40 PVC

Gallons Purnped/Bailed
Prior to Sampling
(GAL x 5 VOL x PUMP RATE)

Water Column (WC) in Well
@-omw)  J-lp 4 (et

A batled C{racuL
3*5_jq[6n_s

Gallons per Foot (GPF) O “Q

Gallons in Well

(WC x GPF) D-90

Sampling Pump Intake
(feet below land surfaca)

&a\.(ed

Evacuation Method

b(ﬁ fosu ble teilon [341\/ v

M(’. d | l\ SAMPLING DATAIFIELP PARAMETERS
. C°|°f‘> Y IM $ Odor "c S Appearance ']‘U vhid Temperature MA * oF
Other (specific ion; OVA: HNU, etc.)
Specific Conductance,
umhos/cm 3 ZS'ff‘ pH N H’k
Sampling Methed and Materiai F@HDV\ bﬁl / £ty
Container Description
Constituents Sampled _ From Lab X or BB&L Preservative
1. m ethod 8020 ' HC-
2 thod Glo Phiis ' s
3. EPR rethpd (90 Iy s m( - ML
‘ Total Pk % 2ZSDm( HND3
5.
6.
7.
Remarks

¥

s Vw'plm'«

i&ﬁqc meter not vespondim, propech, . Bajled well diy, befy-e
P13 7

Sampling Personnel

PManes , b Vavsas BRro

. WELL CASING VOLUMES
GAL.JFT. 1-1/4" = 0.077 2’=0.18 =037 4" =065
1-1/2"=0.10 2-1/12"=0.24 3-1/2"=0.50 6" =1.46 948058

750\24\0808780.WK3




APPENDIX G
SAVANNAH LABORATORY ANALYTICAL RESULTS




S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

. 414 SW 12th Avenue * Deerfield Beach, Florida 33442 « (954) 421-7400 » Fax (954) 421-2584

CERTIFICATE

I certify that I have reviewed and evaluated all analytical raw data concerning all the
samples contained in the Laboratory Report of Analysis for Savannah Laboratories Log
Number D8-40167.

. I'hereby certify that , to the best of my knowledge, the results for log number D8-40167,
pages 1-4 (inclusive), signed by Paul Canevaro, are correct and reliable.

CER ey
s

. - ,é,:'t!=.‘£?£éﬁf '00'874*--- L

Laboratories in Savannah, GA ¢ Tallahassee, FL » Tampa, FL * Deerfield Beach, FL » Mobile, AL



& ENVIRONMENTAL SERVICES, INC.

SAVANNAH LABORATORIES

. 414 SW 12th Avenue » Deerfield Beach, Florida 33442 « (954) 421-7400 » Fax (954) 421-2584

Ms. Kathy Luke

Blasland Bouck & Lee, Inc.

185 NW Spanish River Boulevard, Suite 110

Boca Raton, FL 33431

REPORT OF RESULTS

SOLID OR SEMISOLID

LOG NO: D8-40167
Received: 24 JAN 23
Reported: 28 JAN 98

Project: #399.33 (Roosevelt Roads)

Sampled By: DP/AN/PM

LOG NO SAMPLE DESCRIPTION |,
40167-1 734 SB-1 (4-8)
40167-2 734 SB-2 (4-6)
40167-3 734 SB-2 (8-10)
40167-4 734 SB-1 (15-17)
40167-5 734 SB-3 (4-6)
PARAMETER 40167-1
Aromatic Volatiles (8020)
Benzene, ug/kg <10*F65
Chlorobenzene, ug/kg <10*F65
1,2-Dichlorobenzene, ug/kg <10*F65
1,3-Dichlorcbenzene, ug/kg <10*F65
1,4-Dichlorobenzene, ug/kg <10%F65
Ethylbenzene, ug/kg <10*F65
Toluene, ug/kg <10*F65
Xylenes, ug/kg <10*F65
Methyl-tert-butyl ether <100*F65
(MTBE), ug/kg
Date Analyzed 01.25.98
Method Number EPA 8020
Dilution factor 2
Petroleum Hydrocarbons (418.1)
Petroleum Hydrocarbons, mg/kg 60
Date Extracted 01.26.98
Date Analyzed 01.26.98

Method Number

<5.
<5,
<5.
<5.
<5.
<5.
<5.
<5.

eNoNeRaRoloalello e

A
W

01.25.98
EPA 8020
1

100
01.26.98
01.26.98

<5.
<5.
<5.
<5.
<5.
<5.
<5.

<5

A

01.25.
EPA 80

01.26.
01.26.

Page 1
DATE/
TIME SAMPLED
01-23-98/0920
01-23-98/1140
01-23-98/1145
01-23-98/0945
01-23-98/1410
-3 40167-4 40167-5
0 <5.0 <5.¢
0 <5.0 <5.0
0 <5.0 <5.0
0 <5.0 <5.0
0 <3.0 <5.0
0 <5.0 <5.0
0 <3.0 <5.0
.0 <5.0 <5.0
50 <50 <50
98 01.25.98 01.25.98
20 EPA 8020 EPA 8020
1 1 1
30 <10 <10
98 01.26.98 01.26.98
98 01.26.98 01.26.98

EPA 418.1 EPA 418.1 EPA 418.1 EPA 418.1 EPA 418.1

—E E e e m E e e wm E E AN = - E e e —E W A== WE R A e mowmom A momom e momomE = m A= e E oo o T o

Validated & Certified by:

a3y S

License No.:

Laboratories in Savannah, GA ¢+ Tallahassee, FL » Tampa, FL « Deerfield Beach, FL « Mobile, AL




S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

. 414 SW 12th Avenue » Deerfield Beach, Florida 33442 « (954) 421-7400 * Fax (954) 421-2584

LOG NO: D8-40167
Received: 24 JAN 98
Reported: 28 JAN 98
Ms. Kathy Luke
Blasland Bouck & Lee, Inc.
185 NW Spanish River Boulevard, Suite 110
Boca Raton, FL 33431

Project: #399.33 (Roosevelt Roads)
Sampled By: DP/AN/PM

REPORT OF RESULTS Page 2

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES

40167-6 Trip Blank

PARAMETER 40167-6

Aromatic Volatiles (8020)

Benzene, ug/l <1.0
Chlorobenzene, ug/l <1.0
1,2-Dichlorobenzene, ug/l <1.0
1,3-Dichlorobenzene, ug/l <1.0
1,4-Dichlorobenzene, ug/l <1.0
Ethylbenzene, ug/l <1.0
Toluene, ug/l <1.0
Xylenes, ug/l <2.0
Methyl-tert-butyl ether (MTBE), ug/1 <10
Date Analyzed 01.26.98
Method Number EPA 8020
Dilution factor 1

Validated & Certified by:M‘“\&'m'&

License No.: LA

Laboratories in Savannah, GA » Tallahassee, FL * Tampa, FL » Deerfield Beach, FL » Mobile, AL




S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

414 SW 12th Avenue * Deertield Beach, Florida 33442 « (954) 421-7400 » Fax (954) 421-2584

. LOG NO: D8-40167

Received: 24 JAN ©3
Reported: 28 JAN 13
Ms. Kathy Luke
Blasland Bouck & Lee, Inc.
185 NW Spanish River Boulevard, Suite 110
Boca Raton, FL 33431

Project: #399.33 (Roosevelt Roads)
Sampled By: DP/AN/PM

REPORT OF RESULTS Page 3
1.OG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID
40167-7 Method Blank
40167-8 Accuracy (%Rec)
40167-9 Precision (%RPD)
40167-10 Reporting Limit (RL)
PARAMETER 40167-7 40167-8 40167-9  40167-10
Aromatic Volatiles (8020)
Benzene, ug/kg <5.0 107 % 5.6 % 5.0
Chlorobenzene, ug/kg <5.0 104 - 7.7 % 3.7
. 1,2-Dichlorobenzene, ug/kg <5.0 --- - 5.0
1,3-Dichlorobenzene, ug/kg <5.0 --- --- 5.0
1,4-Dichlorobenzene, ug/kg <5.0 --- .--- 5.0
Ethylbenzene, ug/kg <5.0 .- --- 5.0
Toluene, ug/kg <5.0 104 % 7.7 4% 5.0
Xylenes, ug/kg <5.0 --- --- 5.0
Methyl-tert-butyl ether (MTBE), ug/kg <50 --- --- 50
Date Analyzed 01.25.98 --- --- ---
Method Number EPA 8020 --- --- ---
Petroleum Hydrocarbons (418.1)
Petroleum Hydrocarbons, mg/kg <10 67 %4*F75 3.0 % 10
Date Extracted 01.26.98 --- --- ---
Date Analyzed 01.26.98 --- --- ---

Method Number EPA 418.1 I - .-

Validated & Certified by:

License No: Y

Laboratories in Savannah, GA ¢ Tallahassee, FL * Tampa, FL ¢ Deertield Beach, FL. Mobile, AL




S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

414 SW 12th Avenue » Deerfieid Beach, Florida 33442 « (954) 421-7400 » Fax (954) 421-2584

. LOG NO: D8-40167

Received: 24 JAN 98
Reported: 28 JAN 98
Ms. Kathy Luke
Blasland Bouck & Lee, Inc.
185 NW Spanish River Boulevard, Suite 110
Boca Raton, FL 33431

Project: #399.33 (Roosevelt Roads)
Sampled By: DP/AN/PM

REPORT OF RESULTS Page 4
LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES
40167-11 Method Blank
40167-12 Accuracy (%Rec)
40167-13 Precision (%RPD)
40167-14 Reporting Limit (RL)
PARAMETER 40167-11 40167-12 40167-13 40167-14
Aromatic Volatiles (8020)
Benzene, ug/l <1.0 103 % 1.9 % 1.0
Chlorobenzene, ug/l <1.0 110 % 0% 1.0
. 1,2-Dichlorobenzene, ug/l <1.0 .- . 1.0
1,3-Dichlorobenzene, ug/l <1.0 --- --- 1.0
1,4-Dichlorobenzene, ug/l <1.0 .- --- 1.0
Ethylbenzene, ug/1l <1.0 --- --- 1.0
Toluene, ug/l <1.0 103 % 1.9 1.0
Xylenes, ug/1 <2.0 - - 2.0
Methyl-tert-butyl ether (MTBE), ug/l <10 --- . 10
Date Analyzed 01.26.98 --- a—- .-
Method Number EPA 8020 - - -

Comprehensive Quality Assurance Plan #890142G.

SL Certifications: E86221/86371

Method References: EPA SW-846 and EPA 600/4-79-020.

*F65 = Elevated detection limits were reported due to sample matrix
interference which required sample or extract dilution.

*F75 = Matrix spike recoveries were outside advisory limits possibly due to
matrix interference present in the sample; therefore, recovery of the
laboratory control standard analyzed concurrently with the sample batch has
been reported.

W W Validated & Certified by:M‘é"‘&%
>y ‘

Paul Canevaro, Project Manager License No -

Final Page Of Report
Laboratories in Savannah, GA » Tallahassee, FL » Tampa, FL « Deerfield Beach, FL « Mobile, AL
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S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES. INC.

. 414 SW 12th Avenue ¢ Deerfield Beach, Florida 33442 » (954) 421-7400 ¢ Fax (954) 421-2584

CERTIFICATE

I certify that I have reviewed and evaluated all analytical raw data concerning all the
samples contained in the Laboratory Report of Analysis for Savannah Laboratories Log
Number D8-40181.

. I hereby certify that , to the best of my knowlege, the results for log numbers D8-40181,
pages 1-6 (inclusive), signed by Paul Canevaro, are correct and reliable.

Laboratories in Savannah, GA ¢ Tallahassee, FL = Tampa, FL ¢ Deerfield Beach, FL *» Mobile, AL * New Orleans, LA




s SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

. 414 SW 12th Avenue « Deerfield Beach, Florida 33442 » (954) 421-7400 » Fax (954) 421-2584

LOG NO: D8-40181
Received: 28 JAN 98
Reported: 29 JAN 98
Mr. Pitt Maner
Blasland Bouck & Lee, Inc.
185 NW Spanish River Boulevard, Suite 110
Boca Raton, FL 33431

Project: 39933 (Roosevelt Rds. 734)
Sampled By: Pitt Maner

REPORT OF RESULTS Page 1
DATE/
LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TIME SAMPLED
40181-1 734 SB-6 (2-6') 01-27-98/0900
40181-2 734 SB-6 (12-14") 01-27-98/0940
40181-3 734 8D-6 (12-14') 01-27-98/0940
PARAMETER 40181-1 40181-2 40181-3
Aromatic Volatiles (8020)
Benzene, ug/kg <5.0 <5.0 <5.0
Chlorobenzene, ug/kg <5.0 <5.0 <5.0
. 1,2-Dichlorobenzene, ug/kg <5.0 <5.0 <5.0
1,3-Dichlorobenzene, ug/kg <5.0 <5.0 <5.0
1,4-Dichlorobenzene, ug/kg <5.0 <5.0 <5.0
Ethylbenzene, ug/kg <5.0 <5.0 <5.0
Toluene, ug/kg <5.0 <5.0 <3.0
Xylenes, ug/kg <5.0 <5.0 <5.0
Methyl-tert-butyl ether (MTBE), ug/kg <50 <50 <50
Date Analyzed 01.28.98 01.28.98 01.28.98
Method Number EPA 8020 EPA 8020 EPA 8020
Dilution factor 1 1 1
Petroleum Hydrocarbons (9073)
Petroleum Hydrocarbons, mg/kg <10 <10 <10
Date Extracted 01.28.98 01.28.98 01.28.98
Date Analyzed 01.28.98 01.28.98 01.28.98
Method Number : EPA 9073  EPA 9073  EPA 9073
Validated & Certified by:MwM.S
. License No.:___}ibﬂ____

Laboratories in Savannah, GA ¢ Tallahassee, FL » Tampa, FL * Deerfield Beach, FL « Moblle, AL




s SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

. 414 SW 12th Avenue » Deerfieid Beach, Florida 33442 » (954) 421-7400 » Fax (954) 421-2584

LOG NO: D8-40181
Received: 28 JAN 98

Reported: 29 JAN 98
Mr. Pitt Maner

Blasland Bouck & Lee, Inc.
185 NW Spanish River Boulevard, Suite 110
Boca Raton, FL 33431

Project: 39933 (Roosevelt Rds. 734)
Sampled By: Pitt Maner

REPORT OF RESULTS Page 2
DATE/

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED

40181-4 SB-5 01-27-98/0900
PARAMETER 40181-4

Petroleum Hydrocarbons (418.1)

Petroleum Hydrocarbons, mg/1 19

Date Extracted 01.28.98

Date Analyzed 01.28.98

Method Number EPA 418.1

Validated & Certified by:Z&abxfumﬂ)u:&'h
. License No:__ > Y

Laboratories in Savannah, GA ¢ Tallahassee, FL * Tampa, FL » Deerfield Beach, FL + Mobile, AL




. 414 SW 12th Avenue » Deerfield Beach, Florida 33442 » (954) 421-7400 » Fax (954) 421-2584

& ENVIRONMENTAL SERVICES, INC.

SAVANNAH LABORATORIES

Mr. Pitt Maner
Blasland Bouck & Lee, Inc.

LOG NO: D8-40181
Received: 28 JAN 98
Reported: 29 JAN 98

185 NW Spanish River Boulevard, Suite 110

Boca Raton, FL 33431

REPORT OF RESULTS

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES
40181-5 Rinsate Blank
PARAMETER

Aromatic Volatiles (8020)
Benzene, ug/l
Chlorobenzene, ug/l
1,2-Dichlorobenzene, ug/l
1,3-Dichlorobenzene, ug/1l
1,4-Dichlorobenzene, ug/1
Ethylbenzene, ug/l
Toluene, ug/1
Xylenes, ug/l
Methyl-tert-butyl ether (MTBE), ug/l
Date Analyzed
Method Number
Dilution factor
Petroleum Hydrocarbons (418.1)
Petroleum Hydrocarbons, mg/l
Date Extracted
Date Analyzed
Method Number

Project: 39933 (Roosevelt Rds. 734)
Sampled By: Pitt Maner

Page 3
DATE/
TIME SAMPLED

01.28.98
EPA 8020
1

<1.0
01.28.98
01.28.98
EPA 418.1

Validated & Certified by:MMWM

i

License No.: S

Laboratories in Savannah, GA » Tallahassee, FL » Tampa, FL + Deerfield Beach, FL + Mobile, AL



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

. 414 SW 12th Avenue * Deerfield Beach, Florida 33442 » (954) 421-7400 » Fax (954) 421-2584

LOG NO: D8-40181
Received: 28 JAN 98
Reported: 29 JAN 98
Mr. Pitt Maner
Blasland Bouck & Lee, Inc,
185 NW Spanish River Boulevard, Suite 110
Boca Raton, FL 33431

Project: 39933 (Roosevelt Rds. 734)
Sampled By: Pitt Maner

REPORT OF RESULTS Page 4
LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES
40181-6 Trip Blank
PARAMETER 40181-6
Aromatic Volatiles (8020)
Benzene, ug/1l <1.0
Chlorobenzene, ug/l <1.0
1,2-Dichlorobenzene, ug/1 <1.0
1,3-Dichlorobenzene, ug/l <1.0
1,4-Dichlorobenzene, ug/l <1.0
Ethylbenzene, ug/l <1.0
Toluene, ug/l <1.0
Xylenes, ug/l <1.0
Methyl-tert-butyl ether (MIBE), ug/1 <10
Date Analyzed 01.28.98
Method Number EPA 8020
Dilution factor 1

Validated & Certified by:MWD"%

. License No.: Ry

Laboratories in Savannah, GA ¢ Tallahassee, FL » Tampa, FL * Deertield Beach, FL + Mobile, AL



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

. 414 SW 12th Avenue « Deerfieid Beach, Florida 33442 » (954) 421-7400 = Fax (954) 421-2584

Mr. Pitt Maner

Blasland Bouck & Lee, Inc.
185 NW Spanish River Boulevard, Suite 110

Boca Raton, FL 33431

LOG NO: D8-40181
Received: 28 JAN 98
Reported: 29 JAN 98

Project: 39933 (Roosevelt Rds. 734)

Sampled By: Pitt Maner

REPORT OF RESULTS Page 5
LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES
40181-7 Method Blank
40181-8 Accuracy (%Rec)
40181-9 Precision (%RPD)

40181-10 Reporting Limit (RL)

Aromatic Volatiles (8020)
Benzene, ug/l
. Chlorobenzene, ug/1
1,2-Dichlorobenzene, ug/1
1,3-Dichlorobenzene, ug/1
1,4-Dichlorobenzene, ug/l
Ethylbenzene, ug/l

Toluene, ug/l
Xylenes, ug/l

Methyl-tert-butyl ether (MTBE),

Date Analyzed

Method Number

Petroleum Hydrocarbons (418.1)
Petroleum Hydrocarbons, mg/l
Date Extracted

Date Analyzed

Method Number

<l.

<1.

<l.

<1.

<1.

<1.

<1.

<1.
ug/1 <10
01.28.98
EPA 8020

oo C oo OO

<1.0
01.28.98
01.28.98
EPA 4]18.1

100 % 3.0 % 1.0
93 % 2.2 % 1.0
1.0
1.0
1.0
1.0
92 7% 1.1 % 1.0
1.0
10
85 % 2.3 % 1.0

Validated & Certified by:‘MM‘&‘tg
>3y

License No.!

Laboratories in Savannah, GA ¢ Tallahassee, FL » Tampa, FL * Deerfield Beach, FL + Mobile, AL



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

. 414 SW 12th Avenue * Deerfield Beach, Florida 33442 » (954) 421-7400 « Fax (954) 421-2584

LOG NO: D8-40181
Received: 28 JAN 98
Reported: 29 JAN 98
Mr. Pitt Maner
Blasland Bouck & Lee, Inc.
185 NW Spanish River Boulevard, Suite 110
Boca Raton, FL 33431

Project: 39933 (Roosevelt Rds. 734)
Sampled By: Pitt Maner

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID

40181-11 Method Blank

40181-12 Accuracy (%Rec)

40181-13 Precision (ZRPD)

40181-14 Reporting Limit (RL)

PARAMETER 40181-11  40181-12  40181-13 40181-14

Aromatic Volatiles (8020)

Benzene, ug/kg <5.0 92 % 16 % 5.0
Chlorobenzene, ug/kg <5.0 91 % 11 % 5.0

. 1,2-Dichlorobenzene, ug/kg <5.0 .- - 5.0

1,3-Dichlorobenzene, ug/kg <5.0 - - 5.0
1,4-Dichlorobenzene, ug/kg <5.0 --- --- 5.0
Ethylbenzene, ug/kg <5.0 --- - 5.0
Toluene, ug/kg <5.0 94 % 19 % 5.0
Xylenes, ug/kg <5.0 . - 5.0
Methyl-tert-butyl ether (MTBE), ug/kg <50 --- --- 50
Date Analyzed 01.28.98 --- --- -
Method Number EPA 8020 --- --- ---
Petroleum Hydrocarbons (9073)
Petroleum Hydrocarbons, mg/kg <10 80 % 1.2 % 10
Date Extracted 01.28.98 — - .-
Date Analyzed 01.28.98 --- - ---
Method Number EPA 9073 - --- ---

Comprehensive Quality Assurance Plan #890142G.
SL Certifications: E86221/86371
Method Reference: EPA SW-846.

;7( % i / Validated & Certified by'-iL"“"‘&‘:L}3
Iy

"Paul Canevaro, roject Manager

License No.: 3

Final Page Of Report
Laboratories in Savannah, GA ¢ Tallahassee, FL » Tampa, FL ¢ Deerfield Beach, FL » Mobile, AL




S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

. 414 SW 12th Avenue » Deerfield Beach, Florida 33442 « (954) 421-7400 » Fax (954) 421-2584

Laboratories in Savannah, GA » Tallahassee, FL « Tampa, FL ¢ Deerfield Beach, FL + Mobile, AL




S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

414 SW 12th Avenue » Deerfield Beach, Florida 33442 « (954) 421-7400 « Fax (954) 421-2584

LOG NO: D8-40197A
Received: 02 FEB 98
Reported: 04 FEB 98
Mr. Pitt Maner
Blasland Bouck & Lee, Inc.
185 NW Spanish River Boulevard, Suite 110
Boca Raton, FL 33431

Project: #3933 (Roosevelt Rds)
Sampled By: PM/AN

REPORT OF RESULTS Page 1
DATE/

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TIME SAMPLED
40197A-1 734 SB-7 (10-13") 01-28-98/1545
PARAMETER 40197A-1

Petroleum Hydrocarbons by GC (8015 - Extractable)

Petroleum Hydrocarbons (DRO), ug/kg <3300

Date Extracted 02.02.98

Date Analyzed 02.03.98

Method Number MOD 8015

Laboratories in Savannah, GA « Tallahassee, FL » Tampa, FL * Deerfield Beach, FL » Mobile, AL




S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

Mr. Pitt Maner

Blasland Bouck & Lee, Inc.

185 NW Spanish River Boulevard, Suite 110
Boca Raton, FL 33431

. 414 SW 12th Avenue « Deerfield Beach, Florida 33442 « (954) 421-7400 » Fax (954) 421-2584

LOG NO: D8-40197A
Received: 02 FEB 98
Reported: 04 FEB 98

Project: #3933 (Roosevelt Rds)
Sampled By: PM/AN
REPORT OF RESULTS Page 2
LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOQLID
40197A-2 Method Blank
40197A-3 Accuracy (%ZRec)
40197A-4 Precision (%RPD)
40197A-5 Reporting Limit (RL)
PARAMETER 40197A-2  40197A-3  40197A-4  40197A-5
Petroleum Hydrocarbons by GC (8015 - Extractable)
Petroleum Hydrocarbons (DRO), ug/kg dw <3300 72 % --- 3300
Date Extracted 02.02.98 --- .-- ---
Date Analyzed 02.03.98 --- - ---
Method Number MOD 8015 --- --- ---

Comprehensive Quality Assurance Plan #890142G.
SL Certifications: E86221/86371
Method Reference: EPA SW-846.

/"

Paul Canevaro, Project Manager

Final Page Of Report
Laboratories in Savannah, GA » Tallahassee, FL » Tampa, FL * Deertield Beach, FL » Mobile, AL




S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

. 414 SW 12th Avenue » Deerfield Beach, Florida 33442 « (954) 421-7400 » Fax (954) 421-2584

LOG NO: D8-40173
Received: 27 JAN 98

Reported: 29 JAN 98
Mr. Pitt Maner

Blasland Bouck & Lee, Inc.
185 NW Spanish River Boulevard, Suite 110
Boca Raton, FL 33431

Project: 39933 (Roosevelts Rds. 734)
: Sampled By: PM/AN

REPORT OF RESULTS Page 1
DATE/
LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TIME SAMPLED
40173-1 734 SB-5 (2-6") 01-26-98/1300
40173-2 734 SB-4 (2-6') 01-26-98/1030
40173-3 734 SB-3 (10-12") 01-26-98/0830
40173-4 734 SB-4 (10-13") 01-26-98/1120
40173-5 734 SB-5 (10-13’) 01-26-98/1420
PARAMETER 40173-1 40173-2 40173-3 40173-4 40173-5
Aromatic Volatiles (8020)

. Benzene, ug/kg <5.0 <5.0 <5.0 <5.0 <5.0
Chlorobenzene, ug/kg <5.0 <5.0 <5.0 <5.0 <5.0
1,2-Dichlorobenzene, ug/kg <5.0 <5.0 <5.0 <5.0 <5.0
1,3-Dichlorobenzene, ug/kg <5.0 <5.0 <5.0 <5.0 <5.0
1,4-Dichlorobenzene, ug/kg <5.0 <5.0 <5.0 <5.0 <5.0
Ethylbenzene, ug/kg <5.0 <5.0 <5.0 <5.0 <5.0
Toluene, ug/kg <5.0 <5.0 <5.0 <5.0 <5.0
Xylenes, ug/kg <5.0 <5.0 <5.0 <5.0 <5.0
Methyl-tert-butyl ether <50 <50 <50 <50 <50

(MTBE), ug/kg

Date Analyzed 01.27.98 01.27.98 01.27.98 01.27.98 01.27.98
Method Number EPA 8020 EPA 8020 EPA 8020 EPA 802C EPA 8020
Dilution factor 1 1 1 1 1
Petroleum Hydrocarbons (418.1)

Petroleum Hydrocarbons, mg/kg <10 <10 <10 <10 17
Date Extracted 01.27.98 01.27.98 01.27.98 01.27.98 01.27.98
Date Analyzed 01.27.98 01.27.98 01.27.98 01.27.98 01.27.93
Method Number EPA 418.1 EPA 418.1 EPA 418.1 EPA 418.1 EPA 418.1

Laboratories in Savannah, GA » Tallahassee, FL * Tampa, FL « Deerfield Beach, FL * Mobile, AL



s SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

. 414 SW 12th Avenue » Deerfield Beach, Florida 33442 « (954) 421-7400 » Fax (954) 421-2584

LOG NO: D8-40173
Received: 27 JAN 98

Reported: 29 JAN 98
Mr. Pitt Maner

Blasland Bouck & Lee, Inec.
185 NW Spanish River Boulevard, Suite 110
Boca Raton, FL 33431

Project: 39933 (Roosevelts Rds. 734)
Sampled By: PM/AN

REFORT OF RESULTS Page 2
DATE/
LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED
40173-6 Rinsate Blank 01-26-98/1130
40173-7 734 $B-3 (Auger Sample) 01-26-98/0800
PARAMETER 40173-6 40173-7
Aromatic Volatiles (8020)
Benzene, ug/l <1.0 <1.0
Chlorobenzene, ug/l <1.0 <1.0
1,2-Dichlorobenzene, ug/1l <1.0 <1.0
1,3-Dichlorobenzene, ug/l <1.0 <1.0
. 1,4-Dichlorobenzene, ug/l <1.0 <1.0
Ethylbenzene, ug/l <1.0 <1.0
Toluene, ug/l <1.0 <l.0
Xylenes, ug/l <2.0 <2.0
Methyl-tert-butyl ether (MTBE), ug/l <10 <10
Date Analyzed 01.27.98 01.27.98
Method Number EPA 8020 EPA 8020
Dilution factor 1 1
Petroleum Hydrocarbons (418.1)
Petroleum Hydrocarbons, mg/1 <1.0 21
Date Extracted 01.27.98 01.27.98
Date Analyzed 01.27.98 01.27.98
Method Number EPA 418.1 FEPA 418.1

Laboratories in Savannah, GA « Tallahassee, FL ¢ Tampa, FL + Deerfield Beach, FL » Mobile, AL




SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

. 414 SW 12th Avenue * Deerfield Beach, Florida 33442 + (954) 421-7400 « Fax (954)

Mr. Pitt Maner
Blasland Bouck & Lee, Inc.

185 NW Spanish River Boulevard, Suite 110

Boca Raton, FL 33431

Project: 39933

421-2584

LOG NO: D8-40173
Received: 27 JAN 98
Reported: 29 JAN 98

(Roosevelts Rds. 734)
Sampled By: PM/AN

REPORT OF RESULTS Page 3

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID

40173-8 Method Blank

40173-9 Accuracy (%Rec)

40173-10 Precision (%RPD)

40173-11 Reporting Limit (RL)

PARAMETER 40173-8 40173-9  40173-10  40173-11

Aromatic Volatiles (8020)

Benzene, ug/kg <5.0 108 % 4.6 % 5.0
Chlorobenzene, ug/kg <5.0 100 7% 6.0 % 5.0
1,2-Dichlorobenzene, ug/kg <5.0 --- --- 5.0
1,3-Dichlorobenzene, ug/kg <3.0 --- --- 5.0
1,4-Dichlorobenzene, ug/kg <5.0 --- - 5.0
Ethylbenzene, ug/kg <5.0 --- --- 5.0
Toluene, ug/kg <3.0 105 % 7.6 % 5.0
Xylenes, ug/kg <5.0 - - 5.0
Methyl-tert-butyl ether (MTBE), ug/kg <50 .- - 50
Date Analyzed 01.27.98 --- --- ---
Method Number EPA 8020 --- --- ---
Petroleum Hydrocarbons (418.1)
Petroleum Hydrocarbons, mg/kg <1.0 80 % 1.2 % 1.0
Date Extracted 01.27.98 --- .- -
Date Analyzed 01.27.98 ..- --- ---
Method Number EPA 418.1 --- --- ---

Laboratories in Savannah, GA ¢ Tallahassee, FL » Tampa, FL ¢ Deertield Beach, FL ¢ Mobile, AL



SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

414 SW 12th Avenue » Deerfield Beach, Florida 33442 « (954) 421-7400 » Fax (954) 421-2584

Mr.

Pitt Maner

Blasland Bouck & Lee, Inc.
185 NW Spanish River Boulevard, Suite 110
Boca Raton, FL 33431

Project: 39933

REPORT OF RESULTS

LOG NO: D8-40173
Received: 27 JAN 98
Reported: 29 JAN 98

(Roosevelts Rds. 734)
Sampled By: PM/AN
Page 4

0% 1.0
0.92 % 1.0
1.0
1.9
1.0
1.0
0% 1.0
2.0
10
2.3 % 1.0

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES

40173-12 Method Blank

40173-13 Accuracy (%Rec)

40173-14 Precision (%RPD)

40173-15 Reporting Limit (RL)

PARAMETER 40173-12  40173-13

Aromatic Velatiles (8020)

Benzene, ug/l <1.0 101 %
Chlorobenzene, ug/l <1l.0 108 %
1,2-Dichlorobenzene, ug/l <1,0 -
1,3-Dichlorobenzene, ug/l <1.0 .-
1,4-Dichlorobenzene, ug/l <1.0 ---
Ethylbenzene, ug/l <1.0 ---
Toluene, ug/l <1.0 100 %
Xylenes, ug/l <2.0 -
Methyl-tert-butyl ether (MTBE), ug/l <10 .-
Date Analyzed 01.27.98 ---
Method Number EPA 8020 ---
Petroleum Hydrocarbons (418.1)

Petroleum Hydrocarbons, mg/1 <1.0 85 %
Date Extracted 01.27.98 ---
Date Analyzed 01.27.98 .-

Method Number EPA 418.1 -

Comprehensive Quality Assurance Plan #890142G.
SL Certifications: E86221/86371
Method References: EPA 600/4-79-020 and EPA SW-846.

O e

Paul Canevaro, Project Manager

Final Page Of Report

Laboratories in Savannah, GA ¢ Tallahassee, FL * Tampa, FL ¢+ Deerfield Beach, FL « Mobile, AL




Serial Number

¢33

SAVANNAH LABORATORIES

& ENVIRONMENTAL SERVICES, INC.
ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD

{15102 LaRoche Avenue, Savannah, GA 31404

12846 Industrial Plaza Drive, Tallahasses, FL 32301
414 SW 12th Avenue, Deerfield Beach, FL 33442

900 Lakeside Drive, Mobile, AL 36693

[36712 Benjamin Road, Suite 100, Tampa, FL 33634
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S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

. 414 SW 12th Avenue ¢+ Deerfield Beach, Florida 33442 « (954) 421-7400  Fax (954) 421-2584

LOG NO: D8-40197
Received: 29 JaN 98

Reported: 30 JAN 98
Mr. Pitt Maner

Blasland Bouck & Lee, Inc.
185 NW Spanish River Boulevard, Suite 110
Boca Raton, FL 33431

Project: #3933 (Roosevelt Rds 734)
Sampled By: PM/AN

REPORT OF RESULTS Page 1
DATE/ '
LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TIME SAMPLED
40197-1 734 SB-7 (2-6') 01-28-98/1500
40197-2 734 SB-7 (10-13") 01-28-98/1545
PARAMETER 40197-1 40197-2
Aromatic Volatiles (8020)
Benzene, ug/kg <5.0 <5.0
Chlorobenzene, ug/kg <5.0 <5.0
. 1,2-Dichlorobenzene, ug/kg <5.0 <5.0
1,3-Dichlorobenzene, ug/kg <5.0 <5.0
1,4-Dichlorobenzene, ug/kg <5.0 <5.0
Ethylbenzene, ug/kg <3.0 <5.0
Toluene, ug/kg <5.0 <5.0
Xylenes, ug/kg <5.0 <5.0
Methyl-tert-butyl ether (MIBE), ug/kg <50 <50
Date Analyzed 01.29.98 01.29.98
Method Number EPA 8020 EPA 8020
Dilution factor 1 1
Petroleum Hydrocarbons (9073)
Petroleum Hydrocarbons, mg/kg 70 188
Date Extracted 01.29.98 01.29.98
Date Analyzed 01.29.98 01.29.98
Method Number EPA 9073  EPA 9073

Viidated & Certified by‘M t&

License No.: }314

Laboratories in Savannah, GA ¢ Tallahassee, FL » Tampa, FL * Deerfield Beach, FL « Mobile, AL




S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

. 414 SW 12th Avenue » Deerfield Beach, Florida 33442 « (954) 421-7400 * Fax (954) 421-2584

LOG NO: D8-40197
Received: 29 JAN 98

Reported: 30 JAN 98
Mr, Pitt Maner

Blasland Bouck & Lee, Inc.
185 NW Spanish River Boulevard, Suite 110
Boca Raton, FL 33431

Project: #3933 (Roosevelt Rds 734)
Sampled By: PM/AN

REPORT OF RESULTS Page 2
DATE/

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED

40197-3 SB-6 (Auger) 01-28-98/0920
PARAMETER 40197-3

Petroleum Hydrocarbons (418.1)

Petroleum Hydrocarbons, mg/1 5.6

Date Extracted 01.30.98

Date Analyzed 01.30.98

Method Number EPA 418.1

Vi oar & ﬁehﬁmﬂbmé&ﬁ&ﬁwdbitg
N 3‘3"7‘

Laboratories in Savannah, GA » Tallahassee, FL *» Tampa, FL « Deerfield Beach, FL  Mobile, AL




. 414 SW 12th Avenue » Deerfield Beach, Florida 33442 » (954) 421-7400 » Fax (954) 421-2584

S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

Mr. Pitt Maner
Blasland Bouck & Lee, Inc.

185 NW Spanish River Boulevard, Suite 110

Boca Raton, FL 33431

REPORT OF RESULTS

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES
40197-4 Rinsate Blank
PARAMETER

Aromatic Volatiles (8020)
Benzene, ug/l
Chlorobenzene, ug/l
1,2-Dichlorobenzene, ug/1
1,3-Dichlorobenzene, ug/l1
1,4-Dichlorobenzene, ug/l
Ethylbenzene, ug/l
Toluene, ug/1
Xylenes, ug/1
Methyl-tert-butyl ether (MTBE), ug/l
Date Analyzed
Method Number
Dilution factor
Petroleum Hydrocarbons (418.1)
Petroleum Hydrocarbons, mg/l
Date Extracted
Date Analyzed
Method Number

LOG NO: D8-40197
Received: 29 JAN 98
Reported: 30 JAN 98

Project: #3933 (Roosevelt Rds 734)

Sampled By: PM/AN
Page 3

DATE/
TIME SAMPLED

A
|
OO COoCOOoO0QO

01.29.98
EPA 8020
1

1.2
01.30.98
01.30.98

EPA 418.1

Vrilrater & Ce-tified by:M“\&“‘t

¥y

Lielog NO.L

Laboratories in Savannah, GA « Tallahassee, FL * Tampa, FL * Deertfield Beach, FL » Mobile, AL



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

. 414 SW 12th Avenue « Deerfield Beach, Florida 33442 « (954) 421-7400 » Fax (954) 421-2584

Mr. Pitt Maner

Blasland Bouck & Lee, Inc.

185 NW Spanish River Boulevard, Suite 110
Boca Raton, FL 33431

Project: #3933

REPORT OF RESULTS

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID

40197-5 Method Blank

40197-6 Accuracy (%Rec)

40197-7 Precision (%RPD)

40197-8 Reporting Limit (RL)

PARAMETER 40197-5 40197-6

Aromatic Volatiles (8020)

Benzene, ug/kg <5.0 107 %
Chlorobenzene, ug/kg <5.0 100 %

. 1,2-Dichlorobenzene, ug/kg <5.0 .-

1,3-Dichlorobenzene, ug/kg <5.0 ---
1,4-Dichlorobenzene, ug/kg <5.0 .-
Ethylbenzene, ug/kg <5.0 -u-
Toluene, ug/kg <5.0 108 %
Xylenes, ug/kg <5.0 ---
Methyl-tert-butyl ether (MTBE), ug/kg <50 ---
Date Analyzed 01.29.98 ---
Method Number EPA 8020 ---
Dilution factor 1 ---
Petroleum Hydrocarbons (9073)
Petroleum Hydrocarbons, mg/kg <10 ---
Date Extracted 01.29.98 ---
Date Analyzed 01.29.98 ---
Method Number EPA 9073 ---

LOG NO: D8-40197
Received: 29 JAN 98
Reported: 30 JAN 98

(Roosevelt Rds 734)
Sampled By: PM/AN

Page 4
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Laboratories in Savannah, GA ¢ Tallahassee, FL * Tampa, FL » Deerfield Beach, FL » Mobile, AL



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

. 414 8W 12th Avenue * Deerfield Beach, Florida 33442 » (954) 421-7400 » Fax (954) 421-2584

LOG NO: D8-40197
Received: 29 JAN 98
Reported: 30 JAN 98
Mr. Pitt Maner
Blasland Bouck & Lee, Inc.
185 NW Spanish River Boulevard, Suite 110
Boca Raton, FL 33431

Project: #3933 (Roosevelt Rds 734)
Sampled By: PM/AN

REPORT OF RESULTS Page 5
LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES
40197-9 Method Blank
40197-10 Accuracy (%Rec)
40197-11 Precision (%RPD)
40197-12 Reporting Limit (RL)
PARAMETER 40197-9  40197-10  40197-11  40197-12
Aromatic Volatiles (8020)
Benzene, ug/1l <1.0 96 % 1.0 % 1.0
. Chlorobenzene, ug/l <1.0 90 % .4 % 1.0
1,2-Dichlorobenzene, ug/l <1.0 --- 1.0
1,3-Dichlorobenzene, ug/l <1.0 --- --- 1.0
1,4-Dichlorobenzene, ug/1 <1.0 .- --- 1.0
Ethylbenzene, ug/l <1.0 --- --- 1.0
Toluene, ug/l <l.0 93 % 0 1.0
Xylenes, ug/l <2.0 “-- --- 2.0
Methyl-tert-butyl ether (MTBE), ug/l <10 --- --- 10
Date Analyzed 01.29.98 --- .-- ---
Method Number EPA 8020 --- .-- -
Petroleum Hydrocarbons (418.1)
Petroleum Hydrocarbons, mg/1 <1.0 85 % 3.5 % 1.0
Date Extracted 01.30.98 --- - -
Date Analyzed 01.30.98 --- --- ---
Method Number EPA 418.1 --- --- “--

Comprehensive Quality Assurance Plan #890142G.
SL Certifications: EB86221/86371
Method References: EPA 600/4-79-020 and EPA SW-846.

%M/ Validated & Certified byM‘k‘

Paul Canevaro, Project Manager License NO-!—-—-);?_‘.V;____

Final Page Of Report
Laboratories in Savannah, GA * Tallahassee, FL » Tampa, FL * Deerfield Beach, FL « Mobile, AL




S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

. 414 SW 12th Avenue « Deerfield Beach, Florida 33442 « (954) 421-7400 » Fax (954) 421-2584

LOG NO: D8-40459
Received: 04 MAR 98

Reported: 12 MAR 98
Mr. Pitt Maner

Blasland Bouck & Lee, Inc.
185 NW Spanish River Boulevard, Suite 110
Boca Raton, FL 33431

Project: #399.33 (Roosevelt Rds)
Sampled By: PM/DV
Code: 125980312

REPORT OF RESULTS Page 1
DATE/
LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED
40459-1 734 MW-1 03-02-98/1700
40459-2 734 MW-2 03-02-98/1630
40459-3 734 MW-3 03-02-98/1645
40459-4 735 MW-4 03-02-98/1500
40459-5 735 MW-1 03-02-98/1150
PARAMETER 40459-1 40459-2 40459-3 40459-4 40459-5
Aromatic Volatiles (8020)

. Benzene, ug/l <1.0 <1.0 <1.0 <1.0 <1.0
Chlorobenzene, ug/l <1.0 <l1.0 <1.0 <1,0 <1.0
1,2-Dichlorobenzene, ug/1 <1.0 <1.0 <1.0 <1.0 <1.0
1,3-Dichlorobenzene, ug/l <1.0 <1.0 <1.0 <1.0 <1.0
1,4-Dichlorobenzene, ug/l <1.0 <1.0 <1.0 <1.0 <1.0
Ethylbenzene, ug/l <1l.0 <1.0 <1.0 <1.0 <l.0
Toluene, ug/l <1.0 <1.0 <1.0 <1.0 <1.0
Xylenes, ug/l <2.0 <2.0 <2.0 <2.0 <2.0
Methyl-tert-butyl ether <10 <10 <10 <10 <10

(MTBE), ug/l
Date Analyzed 03.06.98 03.05.98 03.05.98 03.05.98 03.06.98

Laboratories in Savannah, GA ¢ Tallahassee, FL * Tampa, FL * Deerfield Beach, FL  Mobile, AL




S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

414 SW 12th Avenue ¢ Deerfield Beach, Florida 33442 « (954) 421-7400 » Fax (954) 421-2584

LOG NO: D8-40459
Received: 04 MAR 98

Reported: 12 MAR 98
Mr. Pitt Maner

Blasland Bouck & Lee, Inc.
185 NW Spanish River Boulevard, Suite 110
Boca Raton, FL 33431

Project: #399.33 (Roosevelt Rds)
Sampled By: PM/DV
Code: 125980312

REPORT OF RESULTS Page 2
DATE/
LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED
40459-1 734 MW-1 03-02-98/1700
40459-2 734 MW-2 03-02-98/1630
40459-3 734 MW-3 03-02-98/1645
40459-4 735 MW-4 03-02-98/1500
40459-5 735 MW-1 03-02-98/1150
PARAMETER 40459-1 40459-2 40459-3 40459-4 40459-5
Polynuclear Aromatic Hydrocarbons (610)
Acenaphthene, ug/l <10 <10 <10 <10 <10
Acenaphthylene, ug/1 <10 <10 <10 <10 <10
Anthracene, ug/l <10 <10 <10 <10 <10
Benzo(a)anthracene, ug/1 <4.0 <4.0 <4.0 <4.0 <4.0
Benzo(a)pyrene, ug/l <4.0 <4.0 <4.0 <4.0 <4.0
Benzo(b) fluoranthene, ug/l <4.0 <4.0 <4.0 <4.0 <4.0
Benzo(g,h,i)perylene, ug/l <10 <10 <10 <10 <10
Benzo (k) fluoranthene, ug/1 <5.0 <5.0 <5.0 <5.0 <5.0
Chrysene, ug/l <5.0 <5.0 <5.,0 <5.0 <5.0
Dibenzo(a,h)anthracene, ug/1 <5.0 <5.0 <5.0 <5.0 <5.0
Fluoranthene, ug/l <10 <10 <10 <10 <10
Fluorene, ug/1l <10 <10 <10 <10 <10
Indeno(1,2,3-cd)pyrene, ug/l <5.0 <5.0 <5.0 <5.0 <5.0
Naphthalene, ug/1 <5.0 <5.0 <5.0 <5.0 <5.0
Phenanthrene, ug/1 <10 <10 <10 <10 <10
Pyrene, ug/l <10 <10 <10 <10 <10
2-Methylnaphthalene, ug/1l <10 <10 <10 <10 <10
l-Methylnaphthalene, ug/l <10 <10 <10 <10 <10
Date Extracted 03.05.98 03.05.98 03.05.98 03.05.98 03.05.98
Date Analyzed 03.09.98 03.09.98 03.09.98 03.09.98 03.09.98

Laboratories in Savannah, GA * Tallahassee, FL » Tampa, FL + Deerfield Beach, FL « Mobile, AL




SL SAVANNAH LABORATORIES

& ENVIRONMENTAL SERVICES, INC.

. 414 SW 12th Avenue = Deerfield Beach, Florida 33442 » (954) 421-7400 » Fax (954) 421-2584

LOG NO: D8-40459
Received: 04 MAR 98
Reported: 12 MAR 98
Mr. Pitt Maner
Blasland Bouck & Lee, Inc.
185 NW Spanish River Boulevard, Suite 110
Boca Raton, FL 33431

Project: #399.33 (Roosevelt Rds)
Sampled By: PM/DV
Code: 125980312

REPORT OF RESULTS Page 3
DATE/
LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED
40459 -1 734 MW-1 03-02-98/1700
40459-2 734 MW-2 03-02-98/1630
40459-3 734 MW-3 03-02-98/1645
40459-4 735 MW-4 03-02-98/1500
40459-5 735 MW-1 03-02-98/1150
PARAMETER 40459-1 40459.2 40459-3 40459-4 40459-5
Petroleum Hydrocarbons (418.1)
Petroleum Hydrocarbons, mg/1 1.1 <1.0 <1.0 <1.0 1.1
. Date Extracted 03.04.98 03.04.98 03.04.98 03.04.98 03.04.98
Date Analyzed 03.05.98 03.05.98 03.05.98 03.05.98 03.05.98
Lead (7421)
Lead, mg/1 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
Date Analyzed 03.06.98 03.06.98 03.06.98 03.06.98 03.10.98

Laboratories in Savannah, GA ¢ Tallahassee, FL » Tampa, FL « Deerfield Beach, FL « Mobile, AL




S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

. 414 SW 12th Avenue » Deerfield Beach, Florida 33442 « (954) 421-7400 » Fax (954) 421-2584

Mr. Pitt Maner

Blasland Bouck & Lee, Inc.

185 NW Spanish River Boulevard, Suite 110
Boca Raton, FL 33431

LOG NO: D8-40459
Received: 04 MAR 98
Reported: 12 MAR 98

Project: #399.33 (Roosevelt Rds)

REPORT OF RESULTS

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES

40459-6 Equipment Blank

40459-7 Field Blank

PARAMETER 40459-6

Aromatic Volatiles (8020)

Benzene, ug/1 <l.0
Chlorobenzene, ug/l <1.0
1,2-Dichlorobenzene, ug/l <1.0
1,3-Dichlorobenzene, ug/l <1.0

. 1,4-Dichlorobenzene, ug/l <1.0

Ethylbenzene, ug/1l <1.0
Toluene, ug/l <1.0
Xylenes, ug/l <2.0
Methyl-tert-butyl ether (MTBE), ug/l <10
Date Analyzed 03.05.98

Sampled By: PM/DV
Code: 125980312
Page 4
DATE/
TIME SAMPLED
03-02-98/1050
03-02-98/1030

Laboratories in Savannah, GA « Tallahassee, FL * Tampa, FL + Deertield Beach, FL ¢ Moblle, AL




SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

. 414 SW 12th Avenue = Deerfield Beach, Florida 33442 « (954) 421-7400 « Fax (954) 421-2584

LOG NO: D8-40459
Received: 04 MAR 98

Reported: 12 MAR 98
Mr. Pitt Maner

Blasland Bouck & Lee, Inc.
185 NW Spanish River Boulevard, Suite 110
Boca Raton, FL 33431

Project: #399.33 (Roosevelt Rds)
Sampled By: PM/DV

Code: 125980312
REPORT OF RESULTS Page 5
DATE/
LoG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED
40459-6 Equipment Blank 03-02-98/1050
40459-7 Field Blank 03-02-98/1030
PARAMETER 40459-6 40459-7
Polynuclear Aromatic Hydrocarbons (610Q)
Acenaphthene, ug/1l <10 <10
Acenaphthylene, ug/l <10 <10
Anthracene, ug/1 <10 <10
. Benzo(a)anthracene, ug/l <4.0 <4.0
Benzo(a)pyrene, ug/l <4.0 <4.0
Benzo(b)fluoranthene, ug/1 <4.0 <4.0
Benzo(g,h,i)perylene, ug/l <10 <10
Benzo(k)fluoranthene, ug/l <5.0 <5.0
Chrysene, ug/1 <5.0. <5.0
Dibenzo(a,h)anthracene, ug/l <5.0 <5.0
Fluoranthene, ug/l <10 <10
Fluorene, ug/1 <10 <10
Indeno(l,2,3-cd)pyrene, ug/l <5.0 <5.0
Naphthalene, ug/l <5.0 <5.0
Phenanthrene, ug/l <10 <10
Pyrene, ug/l <10 <10
2-Methylnaphthalene, ug/l <10 <10
1-Methylnaphthalene, ug/l <10 <10
Date Extracted 03.05.98 03.05.98
Date Analyzed 03.09.98 03.09.98
Petroleum Hydrocarbons (418.1)
Petroleum Hydrocarbons, mg/l <l.0 <l.0
—— Date Extracted 03.04.98 03.04.98
Date Analyzed 03.05.98 03.05.98

Laboratories in Savannah, GA » Tallahassee, FL » Tampa, FL » Deerfield Beach, FL » Mobile, AL




S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

. 414 SW 12th Avenue * Deerfield Beach, Florida 33442 » (954) 421-7400  Fax (954) 421-2584

LOG NO: D8-40459
Received: 04 MAR 98

Reported: 12 MAR 98
Mr. Pitt Maner

Blasland Bouck & Lee, Inc.
185 NW Spanish River Boulevard, Suite 110
Boca Raton, FL 33431

Project: #399.33 (Roosevelt Rds)
Sampled By: PM/DV
Code: 125980312

REPORT OF RESULTS Page 6
DATE/

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED

40459-6 Equipment Blank 03-02-98/1050

40459-7 Field Blank 03-02-98/1030
PARAMETER 40459-6 40459-7

Lead (7421)

Lead, mg/l <0.0050 <0.0050

Date Analyzed 03.10.98 03.10.98

Laboratories in Savannah, GA » Tallahassee, FL +» Tampa, FL ¢ Deerfield Beach, FL + Mobile, AL




s SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

. 414 SW 12th Avenue » Deerfield Beach, Florida 33442 « (954) 421-7400 » Fax (954) 421-2584

Mr. Pitt Maner

Blasland Bouck & Lee, Inc.

185 NW Spanish River Boulevard, Suite 110
Boca Raton, FL 33431

REPORT OF RESULTS

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES
40459-8 Trip Blank
PARAMETER

Aromatic Volatiles (8020)
Benzene, ug/1
Chlorobenzene, ug/l
1,2-Dichlorobenzene, ug/l
1,3-Dichlorobenzene, ug/l
1,4-Dichlorobenzene, ug/l

. Ethylbenzene, ug/l
Toluene, ug/l
Xylenes, ug/l
Methyl-tert-butyl ether (MTBE), ug/l
Date Analyzed

LOG NO: D8-40459
Received: 04 MAR 98
Reported: 12 MAR 98

Project: #399.33 (Roosevelt Rds)
Sampled By: PM/DV

Code: 125980312

Page 7

Laboratories in Savannah, GA  Tallahassee, FL « Tampa, FL * Deerfield Beach, FL « Mobile, AL



SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

. 414 SW 12th Avenue » Deerfield Beach, Florida 33442 » (954) 421-7400 » Fax (954) 421-2584

LOG NO: D8-40459
Received: 04 MAR 98
Reported: 12 MAR 98
Mr. Pitt Maner
Blasland Bouck & lLee, Inc.
185 NW Spanish River Boulevard, Suite 110
Boca Raton, FL 33431

Project: #399.33 (Roosevelt Rds)
Sampled By: PM/DV
Code: 160380312

REPORT OF RESULTS Page 8

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES

40459-9 Method Blank

40459-10 Accuracy (%Rec)

40459-11 Precision (%ZRPD)

40459-12 Reporting Limit (RL)

PARAMETER 40459-9 40459-10 40459-11 40459-12

Aromatic Volatiles (8020)

Benzene, ug/l <1.0 94 % 2.1 % 1.0
Chlorobenzene, ug/1l <l.0 84 % 3.6 % 1.0
1,2-Dichlorobenzene, ug/l <1.0 -~ - 1.0
1,3-Dichlorobenzene, ug/l <1.0 - --- 1.0
1,4-Dichlorobenzene, ug/l <1.0 - - 1.0
Ethylbenzene, ug/1 <1.0 --- .-- 1.0
Toluene, ug/l <1.0 88 % 5.6 % 1.0
Zylenes, ug/l <2.0 --- --- 2.0
Methyl-tert-butyl ether (MTBE), ug/l <10 - - 1.0
Date Analyzed 03.05.98 --- --- .--

Laboratories in Savannah, GA » Tallahassee, FL » Tampa, FL « Deerfield Beach, FL » Mobile, AL




S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

. 414 SW 12th Avenue » Deerfield Beach, Florida 33442 » (954) 421-7400 » Fax (954) 421-2584

LOG NO: D8-40459
Received: 04 MAR 98

Reported: 12 MAR 98
Mr. Pitt Maner

Blasland Bouck & Lee, Inc.
185 NW Spanish River Boulevard, Suite 110
Boca Raton, FL 33431

Project: #399.33 (Roosevelt Rds)
Sampled By: PM/DV
Code: 125980312

REPORT OF RESULTS Page 9
LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES
40459-9 Method Blank
40459-10 Accuracy (%Rec)
40459-11 Precision (%RPD)
40459-12 Reporting Limit (RL)
PARAMETER 40459-9  40459-10  40459-11  40459-12
Polynuclear Aromatic Hydrocarbons (610)
Acenaphthene, ug/1l <10 57 % 3.5 % 10
Acenaphthylene, ug/1 <10 --- --- 10
. Anthracene, ug/1l <10 --- -—- 10
Benzo(a)anthracene, ug/l <4.0 --- - 4.0
Benzo(a)pyrene, ug/l <4.0 37 % 3.1 % 4.0
Benzo(b)fluoranthene, ug/l <4.0 --- .- 4.0
Benzo(g,h,i)perylene, ug/l <10 --- --- 10
Benzo(k)fluoranthene, ug/l <5.0 --- --- 5.0
Chrysene, ug/1 <5.0 --- .- 5.0
Dibenzo(a,h)anthracene, ug/1 <5.0 - .- 5.0
Fluoranthene, ug/l <10 --- . 10
Fluorene, ug/l <10 59 % 3.3 % 10
Indeno(l,2,3-cd)pyrene, ug/1 <5.0 .- - 5.0
Naphthalene, ug/l <5.0 6l % 3.3 % 5.0
Phenanthrene, ug/1l <10 --- ---
Pyrene, ug/1 <10 64 7 6.2 %
2-Methylnaphthalene, ug/1 <10 --- .-
1-Methylnaphthalene, ug/l <10 --- ---
Date Extracted 03.05.98 --- --- ---
Date Analyzed 03.09.98 - - -
—~—Petroleum Hydrocarbons (418.1)
Petroleum Hydrocarbons, mg/1 <1.0 81 %*F82 9.9 % 1.0
Date Extracted 03.04.98 --- " ---
Date Analyzed 03.05.98 --- --- -

Laboratories in Savannah, GA ¢ Tallahassee, FL * Tampa, FL « Deerfield Beach, FL » Mobile, AL




SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

. 414 SW 12th Avenue * Deerfield Beach, Florida 33442 « (954) 421-7400 » Fax (954) 421-2584

LOG NO: D8-40459
Received: 04 MAR 98

Reported: 12 MAR 98
Mr. Pitt Maner

Blasland Bouck & Lee, Inc.
185 NW Spanish River Boulevard, Suite 110
Boca Raton, FL 33431

Project: #399.33 (Roosevelt Rds)
Sampled By: PM/DV
Code: 125980312

REPORT OF RESULTS Page 10
LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES
40459-9 Method Blank
40459-10 Accuracy (%Rec)
40459-11 Precision (%RPD)
40459-12 Reporting Limit (RL)
PARAMETER 40459-9 40459-10 40459-11 40459-12
Lead (7421)
Lead, mg/1 <0.0050 94 % 1.0 % 0.0050

. Date Analyzed 03.06.98 --- - .--

Comprehensive Quality Assurance Plan #890142G.

SL

Certifications: E86221/86371

Method References: EPA SW-846 and EPA 600/4-79-020.

*F8
mat
cri

V- i

2 = Insufficient sample volume was available to perform a batch-specific
rix spike. However, an LCS analyzed with the sample batch met control
teria,

Paul Can

evaro, Project Manager

Final Page Of Report

Laboratories in Savannah, GA » Tallahassee, FL * Tampa, FL ¢ Deerfield Beach, FL  Mobile, AL




. Q Serial Number {;.j

-

S SAVANNAH LABORATORIES £15102 LaRoche Avenue, Savannah, GA 31404 Phone: {912) 354-7858  Fax: (912} 3520165
& ENVIRONMENTAL SERVICES, INC. 12846 Industrial Plaza Drive, Tallahassee, FL 32301  Phone: (304) 878-3994  Fax: (904) 878-9504

414 SW 12th Avenue, Deerfield Beach, FL 33442 Phone: (954) 421-7400  Fax: (954) 421-2584

(1900 Lakeside Drive, Mobile, AL 36693 Phone: (334) 666-6633  Fax: (334) 666-6696

ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD (16712 Benjamin Road, Suite 100, Tampa, FL 33634  Phone: {813) 885-7427  Fax: (813} 885-7049

1100 Alpha Drive, Suite 110, Destrehan, LA 70047 Phone: (504) 764-1100  Fax: (504) 725-1163

PROJECT REFERENCE PROJECT NO. P.C. NUMBER

Poosencth Moo { NONN 395 >3 "NVRE. REQUIRED ANALYSES pace J |or ]

CLIENTNA/M? ! d.l NT PROJECT MANAGER
/5L ﬂ Nener 5

CLIENT ADDRESS (CITY£TATE. ZIP)

Jxa L 23447

DUS(

PROJECT LOC. | SAMPLER(s} NAME - PHONE
STANDARD
REPORT
DELIVERY
EXPEDITED REFPORT
DELIVE ?Y{ s?chaée}

(s:atepﬂ p/ylﬁm 69,@,}.@ FAX7 4 Het) 4538
HAGe /) [ [/

S

ORIGINAL

SAMPLE sL / S
DATE TIME NO. SAMPLE IDENTIFICATION & NUMBER OF CONTAINERS SUBMITI'ED REMARKS
29¢ || 700 T3% Al -| X 217111
(639 | 7% pwi-—"2 ALl
s <234 M- 2141
—=24 pau— AP '
(590 >335 -4 Xl RINENER
/SO 73S /- | HERINFER
2N, Lpunment Alank iy
030 Fry i Blenk > N
— | — | | Rap Ak >
RELINQUISHED BY: (SIGNATURE} DATE | TIME REPWOURHED BY: (SIBMATURE) DAT, TIME | RELINQUISHED BY: (SIGNATURE) DATE | TIME
RE?EIWC@ J DATE | TIME REGEVED BY: (SIGNATURE) DATE | TIME | RECEIVEDBY:(SIGNATURE) DATE | TIME
/ 3)j¢d )60
B / LABORATORY USE ONLY
ECEIV RY BY: ATURELLBAT TIME CUSTODY INTACT | CUSTODY SEALNO. | SLLOG NO. LABORATORY REMARKS:

3\* ‘ hoo DYES DNO m?uﬁq




S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

. 414 SW 12th Avenue * Deerfield Beach, Florida 33442 « (954) 421-7400 = Fax (954) 421-2584

CERTIFICATE

I certify that I have reviewed and evaluated all analytical raw data concerning all the
samples contained in the Laboratory Report of Analysis for Savannah Laboratories Log
Number D8-40271.

. I hereby certify that , to the best of my knowlege, the results for log number D8-40271,
pages 1-4 (inclusive), signed by Paul Canevaro, are correct and reliable.

Laboratories in Savannah, GA « Tallahassee, FL * Tampa, FL ¢ Deerfield Beach, FL » Mobile, AL * New Orleans, LA




S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

. 414 SW 12th Avenue ¢ Deerfield Beach, Florida 33442 » (954) 421-7400 « Fax (954) 421-2584

LOG NO: D8-40271
Received: 10 FEB 98

Reported: 12 FEB 98
Mr. Pitt Maner

Blasland Bouck & Lee, Inc.
185 NW Spanish River Boulevard, Suite 110
Boca Raton, FL 33431

Project: #399.33 (Roosevelt Rdé)
Sampled By: DP/AN

REPORT OF RESULTS Page 1
DATE/
LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TIME SAMPLED
40271-1 734 SB-8 (2-6) 02-09-98/1035
40271-2 734 SB-8 (12-14) 02-09-98/1100
40271-3 731 SB-1 (2-6) 02-09-98/1325
PARAMETER 40271-1 40271-2 40271-3
Aromatic Volatiles (8020)
Benzene, ug/kg <5.0*F78 <5.0%F78 <25*F34
Chlorobenzene, ug/kg <5,0*%F78 <5.0%F78 <25%F34
. 1,2-Dichlorobenzene, ug/kg <5.0%F78  <5,0%F78 <25%F34
1,3-Dichlorobenzene, ug/kg <5.0*F78 <5.0%F78 <25%F34
1,4-Dichlorobenzene, ug/kg <5.0%F78 <5,.0%F78 <25%F34
Ethylbenzene, ug/kg <5.0%F78  <5.0%F78 <25%F34
Toluene, ug/kg <5.0%F78  <5.0%F78 <25%F34
Xylenes, ug/kg <5.0*%F78 <5.0%F78 <25*%F34
Date Analyzed 02.11.98 02,11.98 02.11.98
Method Number EPA 8020 EPA 8020 EPA 8020
Dilution factor 1 1 5
Petroleum Hydrocarbons (9073)
Petroleum Hydrocarbons, mg/kg <10 <10 1300
Date Extracted 02.09.98 02.09.98 02.09.98
Date Analyzed 02.09.98 02.09.98 02.09.98
Method Number EPA 9073 EPA 9073 EPA 9073

Validated & Certified by: MW&‘L&
. License No.: >INV

Laboratories in Savannah, GA ¢ Tallahassee, FL * Tampa, FL + Deerfield Beach, FL » Mobile, AL




S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

414 SW 12th Avenue » Deerfield Beach, Florida 33442 » (954) 421-7400 » Fax (954) 421-2584

LOG NO: D8-40271
Received: 10 FEB 98
Reported: 12 FEB 98
Mr. Pitt Maner
Blasland Bouck & Lee, Inc.
185 NW Spanish River Boulevard, Suite 110
Boca Raton, FL 33431

Project: #399.33 (Roosevelt Rds)
Sampled By: DP/AN

REPORT OF RESULTS Page 2
DATE/
LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED
40271-4 731 Rinsate Blank 02-09-98/1430
PARAMETER 40271-4
Aromatic Volatiles (8020)
Benzene, ug/l <1.0
Chlorobenzene, ug/l <1.0
1,2-Dichlorobenzene, ug/l <1.0
1,3-Dichlorobenzene, ug/1 <1.0
1,4-Dichlorobenzene, ug/l <1.0
Ethylbenzene, ug/1 <1.0
Toluene, ug/l <1.0
Xylenes, ug/1l <2.0
Methyl-tert-butyl ether (MTBE), ug/l <10
Date Analyzed 02.10.98
Method Number EPA 8020
Dilution factor 1
Petroleum Hydrocarbons (418.1)
Petroleum Hydrocarbons, mg/1 <1.0
Date Extracted 02.10.98
Date Analyzed 02.11.98
Method Number EPA 418.1

Validated & Certified t:oy:,i&v&u’w\&d:_‘k

FRIY
License No.:

Laboratories in Savannah, GA « Tallahassee, FL » Tampa, FL * Deerfield Beach, FL « Mobile, AL




S SAVANNAH LABORATORIES

& ENVIRONMENTAL SERVICES, INC.

414 SW 12th Avenue » Deerfield Beach, Florida 33442 + (954) 421-7400 * Fax (954) 421-2584

. LOG NO: D8-40271

Received: 10 FEB 98
Reported: 12 FEB 98
Mr. Pitt Maner
Blasland Bouck & Lee, Inc.
185 NW Spanish River Boulevard, Suite 110
Boca Raton, FL 33431

Project: #399.33 (Roosevelt Rds)
Sampled By: DP/AN

REPORT OF RESULTS Page 3
LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID
40271-5 Method Blank
40271-6 Accuracy (%Rec)
40271-7 Precision (%RPD)
40271.-8 Reporting Limit (RL)
PARAMETER 40271-5 40271-6 40271-7 40271-8
Aromatic Volatiles (8020)
Benzene, ug/kg <5.0 120 % 0% 5.0
Chlorobenzene, ug/kg <5.0 110 % 18 % 5.0
. 1,2-Dichlorobenzene, ug/kg <5.0 .- --- 5.0
1,3-Dichlorobenzene, ug/kg <5.0 .- --- 5.0
1,4-Dichlorobenzene, ug/kg <5.0 --- --- 5.0
Ethylbenzene, ug/kg <3.0 --- ne- 3.0
Toluene, ug/kg <5.0 115 % 8.7 % 3.0
Xylenes, ug/kg <5.0 --- --- 5.0
Date Analyzed 02.11.98 --- --- -
Method Number EPA 8020 --- --- .-
Petroleum Hydrocarbons (9073)
Petroleum Hydrocarbons, mg/kg <10 62 % 2.0 1% 10
Date Extracted 02.09.98 --- --- ---
Date Analyzed 02.09.98 --- N ---
Method Number EPA 9073 --- .- ---
Validated & Certified by:J(_&* ohxam&);
. License No.: >3 ¥

Laboratories in Savannah, GA « Tallahassee, FL » Tampa, FL » Deerfield Beach, FL » Mobile, AL




S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

414 SW 12th Avenue * Deerfieid Beach, Florida 33442 « (954) 421-7400 » Fax (954) 421-2584

LOG NO: D8-40271
Received: 10 FEB 98
Reported: 12 FEB 98
Mr. Pitt Maner
Blasland Bouck & Lee, Inc.
185 NW Spanish River Boulevard, Suite 110
Boeca Raton, FL 33431

Project: #399.33 (Roosevelt Rds)
Sampled By: DP/AN

REPORT OF RESULTS Page 4

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES

40271-9 Method Blank

40271-10 Accuracy (%Rec)

40271-11 Precision (%RPD)

40271-12 Reporting Limit (RL)

PARAMETER 40271-9 40271-10 40271-11 40271-12

Aromatic Volatiles (8020)
Benzene, ug/l <1.0 90 % 1.1 7% 1.0
Chlorobenzene, ug/l <l.0 97 % 2.1 % 1.0
1,2-Dichlorobenzene, ug/l <1.0 --- --- 1.0
1,3-Dichlorobenzene, ug/l <1.0 --- --- 1.0
1,4-Dichlorobenzene, ug/l <1.0 --- “- 1.0
Ethylbenzene, ug/l <1.0 --- --- 1.0
Toluene, ug/l <1.0 96 % 3.1 % 1.0
Xylenes, ug/1 <2.0 --- --- 2.0
Methyl-tert-butyl ether (MTBE), ug/l <10 .. - 10
Date Analyzed 02.10.98 na- .- ---
Method Number EPA 8020 - --- .-
Dilution factor 1 --- --- .-
Petroleum Hydrocarbons (418.1)
Petroleum Hydrocarbons, mg/1 <1.0 82 % 1.0 % 1.0
Date Extracted 02.10.98 --- --- -
Date Analyzed 02.11.98 “-- cee ---
Method Number EPA 418.1 .- --- —e-

Comprehensive Quality Assurance Plan #89%90142G.

SL Certifications: E86221/86371

Method References: EPA SW-846 and EPA 600/4-79-020.
*F34 = Due to the abundance of organics in the sample, dilution was required.
*F78 = Sample results are reported on an "as is" basis.

Validated & Certified by:i&_“_gﬂ‘&‘t

: . 33N
aul Canevaro, Project Manager License No"—-——-—f-——__

Final Page Of Report
Laboratories in Savannah, GA » Tallahassee, FL + Tampa, FL « Deerfield Beach, FL » Mobile, AL




Serial Number { { 4 j/.

ORIGINAIL

2/

S SAVANNAH LABORATORIES (5102 LaRoche Avenue, Savannah, GA 31404 Phone: (912) 354-7858  Fax: (912) 352-0165
& ENVIRONMENTAL SERVICES, INC. {71 2846 Industrial Plaza Drive, Tallahassee, FL 32301  Phone: (904) 878-3994  Fax: (904) 878-9504
gm SW 12th Avenue, Deerfield Beach, FL33442  Phone: (954) 421-7400  Fax: (954) 421-2584
900 Lakeside Drive, Mobile, AL 36693 Phone:; (334) 666-6633  Fax: (334) 666-6696
ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD (16712 Benjamin Road, Suite 100, Tampa, FL 33634  Phone: (813) 885-7427  Fax: {813) 885-7049
1100 Alpha Drive, Suite 110, Destrehan, LA 70047  Phone: (504) 764-1100  Fax: (504) 725-1163
PHOJECT REFERENGE PROJECT NO. P.O. NUMBER
Aoosevelt Qaacfﬁ 39933 REQUIRED ANALYSES pace { |oF]
PROJECT LOC. | SAMPLERA[S }NAME PHONE I
(State)p Q b 2 SC [ 750 2733 / & S,
LK, H» B Akya [ 787 86o ¥s>8 / N
CLIENT NAME CLIENT PROJECT MANAGER gTANDARD
EPORT
8’3 - . ap el QAJ DELIVERY
CLIENT ADDRESS (CITY, STATE, ZIP) EXPEDITED REPOAT
/EUL c ﬂdﬁr\ ‘C L/ / DELNT rcharge]
!
SAMPLE oL ' | "/H"’/ Het / e, / / / [ [ Date Due: ~
DATE TIME NO. SAMPLE IDENTIFICATION S NUMBER OF CONTAINERS SUBMITTED REMARKS
2[<[s8] 1035 734 s5-8(2-C \ A (]
T
/100 734 S6~8 (12 - 1) X (7
2s > A~ 12-GY e {1 !
< -
[H>0 gall Rrste Aenk  |X {13 -
— | - Trp Afcals K 2 g I
(anless
KJZ\.\‘JC /5{"‘k,
S Lms ﬂ: }5/4
\\.r
a 7l
RELINQUISHED BY: (SIGNATURE) DATE | TIME AELINGT) EDB\WE) DATE | TIME | RELINQUISHED BY: (SIGNATURE) DATE | TIME
P -— 4 q/f;ﬁ {700 .
RECEIVED BY: (SIGNATYRE) DATE | TIME RECEIVED BY: (SIGNATURE) DATE | TIME | RECEIVEDBY: (SIGNATURE) DATE | TIME
A cuA ) e a y/qe {700
LABORATORY USE ONLY
RECEIVED FOR LABORATORY BY: (SIGNATURE) | DAT TIME CUSTODY INTACT | CUSTODY SEALNO. | SLLOG NO. LABORATORY REMARKS:
Y .aﬁ%;ﬂ %/49 /438 | [ves [Ino D8 Yo7} ( .



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES. INC.

. 414 SW 12th Avenue » Deerfield Beach, Florida 33442 » (954) 421-7400 » Fax (954) 421-2584

CERTIFICATE

I certify that I have reviewed and evaluated all analytical raw data concerning all the
samples contained in the Laboratory Report of Analysis for Savannah Laboratories Log

Number D8-40173.

. I hereby certify that , to the best of my knowlege, the results for log number D8-40173,
pages 1-4 (inclusive), signed by Paul Canevaro, are correct and reliable.

%00879

nq!umﬂ [ythaled

Laboratories in Savannah, GA * Tallahassee, FL » Tampa, FL » Deerfield Beach, FL * Mobile, AL * New Orleans, LA



SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

414 SW 12th Avenue » Deerfieid Beach, Florida 33442 « (954) 421-7400 » Fax (954) 421-2584

Mr. Pitt Maner
Blasland Bouck & Lee, Inc.

185 NW Spanish River Boulevard, Suite 110

Boca Raton, FL 33431

Project: 39

LOG NO: D8-40173
Received: 27 JAN 98
Reported: 29 JAN 98

933 (Roosevelts Rds. 734)
Sampled By: PM/AN

REPORT OF RESULTS Page 1
DATE/
LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TIME SAMPLED
40173-1 734 SB-5 (2-6') 01-26-98/1300
40173-2 734 SB-4 (2-6') 01-26-98/1030
40173-3 734 SB-3 (10-12') 01-26-98/0830
40173-4 734 SB-4 (10-137) 01-26-98/1120
40173-5 734 SB-5 (10-137) 01-26-98/1420
PARAMETER 40173-1 40173-2 40173-3 40173-4 40173-5
Aromatic Volatiles (8020)
Benzene, ug/kg <5.0 <5.0 <5.0 <5.0 <5.0
Chlorobenzene, ug/kg <5.0 <5.0 <5.0 <5.0 <5.0
1,2-Dichlorobenzene, ug/kg <5.0 <5.0 <5.0 <5.0 <5.0
1,3-Dichlorobenzene, ug/kg <5.0 <5.0 <5.0 <5.0 <5.0
1,4-Dichlorobenzene, ug/kg <5.0 <5.0 <5.0 <5.0 <5.)
Ethylbenzene, ug/kg <5.0 <5.0 <5.0 <5.0 <5.0
Toluene, ug/kg <5.0 <5.0 <5.0 <5.0 <5.0
Xylenes, ug/kg <5.0 <5.0 <5.0 <5.0 <5.0
Methyl-tert-butyl ether <50 <50 <50 <50 <50
(MTBE), ug/kg
Date Analyzed 01.27.98 01.27.98 01.27.98 01.27.98 01.27.98
Method Number EPA 8020 EPA 8020 EPA 8020 EPA 8020 EPA 8020
Dilution factor 1 1 1 1 1
Petroleum Hydrocarbons (9073)
Petroleum Hydrocarbons, mg/kg <10 <10 <10 <10 17
Date Extracted 01.27.98 01.27.98 01.27.98 01.27.98 01.27.98
Date Analyzed 01.27.98 01.27.98 01.27.98 01.27.98 01.27.98

Method Number

EPA 418.1 EPA 418.1 EPA 418.1 EPA 418.1 EPA 418.1

Validated & Certified WMM'\&&Q

XY

License No.:

Laboratories in Savannah, GA » Tallahassee, FL » Tampa, FL ¢ Deerfield Beach, FL ¢« Mobile, AL



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

414 SW 12th Avenue » Deerfield Beach, Florida 33442 » (954) 421-7400 » Fax (954) 421-2584

LOG NO: D8-40173
Received: 27 JAN 98

Reported: 29 JAN 98
Mr. Pitt Maner

Blasland Bouck & Lee, Inc.
185 NW Spanish River Boulevard, Suite 110
Boca Raton, FL 33431

Project: 39933 (Roosgevelts Rds. 734)
Sampled By: PM/AN

REPORT OF RESULTS Page 2
DATE/
LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED
40173-6 Rinsate Blank 01-26-98/1130
40173-7 734 SB-3 (Auger Sample) 01-26-98/0800
PARAMETER 40173-6 40173-7
Aromatic Volatiles (8020)
Benzene, ug/1 <1.0 <1.0
Chlorobenzene, ug/l <1.0 <l.0
1,2-Dichlorobenzene, ug/l <1.0 <1.0
1,3-Dichlorobenzene, ug/1 <1.0 <1.0
1,4-Dichlorobenzene, ug/l <1.0 <1.0
Ethylbenzene, ug/l <1.0 <l.0
Toluene, ug/l <1.0 <1.0
Xylenes, ug/l <2.0 <2.0
Methyl-tert-butyl ether (MTBE), ug/1 <10 <10
Date Analyzed 01.27.98 01.27.98
Method Number EPA 8020 EPA 8020
Dilution factor 1 1
Petroleum Hydrocarbons (418.1)
Petroleum Hydrocarbons, mg/l <1.0 21
Date Extracted 01.27.98 01.27.98
Date Analyzed 01.27.98 01.27.98
Method Number EPA 418.1 EPA 418.1

Validated & Certified byMﬂM&

License No.: _ }_?‘W‘

Laboratories in Savannah, GA + Tallahassee, FL « Tampa, FL * Deerfield Beach, FL » Mobile, AL

R



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

. 414 SW 12th Avenue « Deerfield Beach, Florida 33442 « (954) 421-7400 » Fax (954) 421-2584

LOG NO: D8-40173
Received: 27 JAN 98
Reported: 29 JAN 98
Mr. Pitt Maner
Blasland Bouck & Lee, Inc.
185 NW Spanish River Boulevard, Suite 110
Boca Raton, FL 33431

Project: 39933 (Roosevelts Rds. 734)
Sampled By: PM/AN

REPORT OF RESULTS Page 3
LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID
40173-8 Method Blank
40173-9 Accuracy (%Rec)
40173-10 Precision (%RPD)
40173-11 Reporting Limit (RL)
PARAMETER 40173-8 40173-9  40173-10  40173-11
Aromatic Volatiles (8020)
Benzene, ug/kg <5.0 108 % b.6 % 5.0
Chlorobenzene, ug/kg <5.0 100 % 6.0 % 5.0
. 1,2-Dichlorobenzene, ug/kg <5.0 --- --- 5.0
1,3-Dichlorobenzene, ug/kg <5.0 --- --- 5.3
1,4-Dichlorobenzene, ug/kg <5.0 --- --- 5.0
Ethylbenzene, ug/kg <5.0 --- --- 5.0
Toluene, ug/kg <5.0 105 % 7.6 % 5.0
Xylenes, ug/kg. <5.0 .-- ~en 5.0
Methyl-tert-butyl ether (MTBE), ug/kg <50 .- --- 50
Date Analyzed 01.27.98 nee --- ---
Method Number EPA 8020 --- --- ---
Petroleum Hydrocarbons (9073)
Petroleum Hydrocarbons, mg/kg <1.0 80 % 1.2 % 1.0
Date Extracted 01.27.98 .- - ---
Date Analyzed 01.27.98 --- --- ---
Method Number EPA 418.1 --- --- “--

Validated & Certified by:abau )m“"o"m\& t&

License No.: }\“V

Laboratories in Savannah, GA » Tallahassee, FL » Tampa, FL » Deerfield Beach, FL » Mobile, AL



S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

. 414 SW 12th Avenue « Deerfield Beach, Florida 33442 « (954) 421-7400 » Fax (954) 421-2584

LOG NO: D8-40173
Received: 27 JAN 98
Reported: 29 JAN 98
Mr. Pitt Maner
Blasland Bouck & Lee, Inc.
185 NW Spanish River Boulevard, Suite 110
Boca Raton, FL 33431

Project: 39933 (Roosevelts Rds. 734)
Sampled By: PM/AN

REPORT OF RESULTS Page 4
LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES
40173-12 Method Blank
40173-13 Accuracy (%Rec)
40173-14 Precision (%RPD)
40173-15 Reporting Limit (RL)
PARAMETER 40173-12  40173-13  40173-14  40173-15
Aromatic Volatiles (8020)
Benzene, ug/l <1.,0 101 % 0% 1.0
Chlorobenzene, ug/l <1.0 108 % 0.92 % 1.0
. 1,2-Dichlorobenzene, ug/l <1.0 --- --— 1.0
1,3-Dichlorobenzene, ug/l <1.0 --- - 1.0
1,4-Dichlorobenzene, ug/l <1.0 --- --- 1.0
Ethylbenzene, ug/l ) <1.0 --- - 1.0
Toluene, ug/l <1.0 100 % 0% 1.0
Xylenes, ug/l <2.0 --- .-- 2.0
Methyl-tert-butyl ether (MTBE), ug/l <10 --- - 10
Date Analyzed 01.27.98 --- .- -
Method Number EPA 8020 --- .-- ---
Petroleum Hydrocarbons (418.1)
Petroleum Hydrocarbons, mg/1 <1.0 85 % 2.3 % 1.3
Date Extracted 01.27.98 --- .- .-
Date Analyzed 01.27.98 --- --- ---

Method Number EPA 418.1 --- -- .u-
Comprehensive Quality Assurance Plan ##890142G.
SL Certifications: E86221/86371
Method References: EPA 600/4-79-020 and EPA SW-846.

Validated & Certified by: Mi&

5 Y
Paul Canévaro, Project Manager License No.: ¥

Final Page Of Report
Laboratories in Savannah, GA * Tallahassee, FL » Tampa, FL ¢ Deerfield Beach, FL « Mobile, AL




S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

I 414 SW 12th Avenue » Deerfield Beach, Florida 33442 » (954) 421-7400 « Fax (954) 421-2584

LOG NO: D8-40205
Received: 30 JAN 98

Reported: 02 FEB 98
Mr. Pitt Maner

Blasland Bouck & Lee, Inc.
185 NW Spanish River Boulevard, Suite 110
Boca Raton, FL 33431

Project: #3933 (Roosevelt Rds)
Sampled By: PM/AN

REPORT OF RESULTS Page 2
DATE/

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED

40205-5 734 SB-7 (Auger) 01-29-98,/0920
PARAMETER 40205-5

Petroleum Hydrocarbons (418.1)

Petroleum Hydrocarbons, mg/l 1.3

Date Extracted 01.30.98

Date Analyzed 01.30.98

Method Number EPA 418.1

Validated & Certified by-).{:MAM;Zé
License No.: >3y

Laboratories in Savannah, GA » Tallahassee, FL * Tampa, FL ¢ Deerfield Beach, FL » Mobile, AL



s SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

. 414 SW 12th Avenue * Deerfield Beach, Florida 33442 » (954) 421-7400 ¢ Fax (954) 421-2584

CERTIFICATE

I certify that I have reviewed and evaluated all analytical raw data concerning all the

samples contained in the Laboratory Report of Analysis for Savannah Laboratories Log
Numbers D8-40197A, and D8-40197.

. I hereby certify that , to the best of my knowlege, the results for log numbers D38-40197A

pages 1-2(inclusive) and D8-40197, pages 1-5 (inclusive), signed by Paul Canevaro, are
correct and reliable.
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Laboratories in Savannah, GA » Tallahassee, FL. » Tampa, FL » Deerfield Beach, FL » Mobile, AL * New QOrleans, LA




S SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

414 SW 12th Avenue « Deerfield Beach, Florida 33442 « (954) 421-7400 » Fax (954) 421-2584

LOG NO: D8-40197A
Received: 02 FEB 98

Reported: 04 FEB 98
Mr. Pitt Maner

Blasland Bouck & Lee, Inc.
185 NW Spanish River Boulevard, Suite 110
Boca Raton, FIL 33431

Project: #3933 (Roosevelt Rds)
Sampled By: PM/AN

REPORT OF RESULTS Page 1
DATE/

L.OG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES TIME SAMPLED
40197A-1 734 SB-7 (10-13') 01-28-98/1545
PARAMETER 40197A-1

Petroleum Hydrocarbons by GC (8015 - Extractable)

Petroleum Hydrocarbons (DRO), ug/kg <3300

Date Extracted 02.02.98

Date Analyzed 02,03.98

Method Number MOD 8015

Validated & Certified by'7M““"\®*iX
> l\}

License No.:

Laboratories in Savannah, GA » Tallahassee, FL + Tampa, FL + Deerfield Beach, FL » Mobile, AL




S SAVANNAH LABORATORIES

& ENVIRONMENTAL SERVICES, INC.

414 SW 12th Avenue ¢ Deerfield Beach, Florida 33442 ¢ (954) 421-7400 « Fax (954) 421-2584

. LOG NO: D8-40197A

Received: 02 FEB 98
Reported: 04 FEB 98
Mr. Pitt Maner
Blasland Bouck & Lee, Inc.
185 NW Spanish River Boulevard, Suite 110
Boca Raton, FL 33431

Project: #3933 (Roosevelt Rds)
Sampled By: PM/AN

REPORT OF RESULTS Page 2

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOQOLID

40197A-2 Method Blank

40197A-3 Accuracy (%Rec)

40197A-4 Precision (%RPD)

40197A-5 Reporting Limit (RL)

PARAMETER 40197A-2 40197A-3 40197A-4 40197A-5

Petroleum Hydrocarbons by GC (8015 - Extractable)

Petroleum Hydrocarbons (DRO), ug/kg dw <3300 72 % --- 3300

Date Extracted 02.02.98 --- - ---
. Date Analyzed 02.03.98 --- --- .-

Method Number MOD 8015 - - .-

Comprehensive Quality Assurance Plan #890142G.
SL Certifications: E86221/86371
Method Reference: EPA SW-846.

Paul Canevaro, Project Manager

Validated & Certified byQ(&‘\Lﬂanﬂ_&

. License No.: 3"31‘1'

Final Page Of Report
Laboratories in Savannah, GA » Tallahassee, FL * Tampa, FL « Deerfield Beach, FL + Mobile, AL
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