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EXECUTIVE SUMMARY 

Blasland, Bouck & Lee, Inc. (BB&L) conducted a site characterization (SC) 

for contamination found during the replacement of fuel lines at the Rapid Refuel 

Pit No. 1 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 JP-5 fuel on soils and groundwater in the area of the refuel pit, which 

is located on the Naval Station airfield. The site provides JP-5 fueling facilities 

for tankers trucks and aircraft used in air and sea operations conducted at the 

Naval Station. 

The SC field investigation included collecting soil samples from 19 soil 

borings, performing field screening of 102 soil samples, performing laboratory 

analysis of 59 soil samples, performing two slug tests, measuring groundwater 

elevations, installing and sampling six groundwater monitoring wells, and 

collecting information to prepare a qualitative risk assessment. 

The objective of this investigation was to define the areas of soil and 

groundwater contamination. Petroleum hydrocarbons were detected in soil 

samples from the site at concentrations above Puerto Rico Environmental Quality 

Board (PREQB) target levels for underground storage tanks (UST) [greater than 

100 milligrams per kilogram (mg/Kg)]. The laboratory analytical results from this 

investigation indicate that TPH concentrations in soil ranged from 2,300 mg/Kg 

to below detection limits. In addition, a free product sheen on the water 

introduced during the coring of the concrete was observed during the 

advancement of four soil borings at the site. 

Dissolved petroleum hydrocarbons were not detected at concentrations above 

the PREQB target levels in any groundwater samples obtained from the 

monitoring wells installed at the site by BB&L. These target levels are 5 

micrograms per liter (ug/L) for benzene, 50 ug/L for total BTEX, or 50 milligrams 

i-1 
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per liter (mg/L) for TPH. Results of the qualitative risk assessment indicate that 

the human health risks associated with the Rapid Refuel Pit No. 1 are low. 

Based on the results of this SC, the contaminated soil will remain in place 

due to the low health hazards associated with it and the logistic difficulties 

associated with excavating around the fuel pits and aircraft at the airfield. 

Natural biodegradation and dissolution of the free product will be monitored by 

sampling the perimeter wells for BTEX and TPH on a semi-annual basis. 

i-2 
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SECTION 1.0 • INTRODUCTION 

Pursuant to Contract Number N62470-93-D-4021, Blasland, Bouck & Lee, Inc. 

(BB&L) was authorized by the U.S. Navy to conduct a site characterization (SC) 

of contamination resulting from JP-5 fuel at the Rapid Refuel Pit No. 1, U.S. 

Naval Station - Roosevelt Roads, Ceiba, Puerto Rico. The purpose of the SC 

was to determine the degree and extent of potential soil and groundwater 

contamination by petroleum products. This report presents a summary of the 

work completed, results of the SC field investigation, and recommendations for 

semi-annual sampling of the perimeter monitoring wells at the site. 

1.1 Site Location 

The Rapid Refuel Pit No. 1 is located in the U.S. Naval Station - Roosevelt 

Roads (NAVSTA Roosevelt Roads). near the town of Ceiba on the eastern end 

of Puerto Rico (Figure 1-1). The approximate location of the Naval Station is 

18° 15' 00" latitude and 65° 39' 30" longitude. The area of interest for this SC 

is illustrated in Figure 1-2. 

1.2 Site Background 

According to information supplied by the U.S. Navy, contamination was 

detected when portions of the concrete apron were removed to replace the JP-5 

fuel lines leading to the fuel pits. During the removal of the fuel lines, soil 

contamination and free product were detected in the excavation. Before 

replacement of the fuel lines, contaminated soil was removed from the excavated 

areas (new concrete area), which were backfilled with clean fill. 

The contamination in the area is attributed to overflow when tanker trucks 

and aircraft are fueled at the Rapid Refuel Pits. The amount of fuel that 

1-1 
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overflowed and the dates when the overflows occurred are not known. Integrity 

testing has been performed on the lines leading from the fuel storage tanks 

(located southeast of the refuel pits) to the refuel pits. Results of the integrity 

test indicate that the lines are not leaking fuel. 

1.3 Previous Investigations 

No prior investigations have been conducted at this site. Petroleum 

contamination was detected in 1994, during the removal of the fuel lines, leading 

the Navy to commission a site characterization to further investigate the 

presence of petroleum hydrocarbons at the site. 

1.4 Project Objectives 

The main objective of BB&L's investigation was to delineate the extent of 

soil and groundwater contamination present at the site. This was accomplished 

by installing soil borings and monitoring wells, and by collecting and analyzing 

soil and groundwater samples. 

The SC field investigation consisted of installing 19 soil borings, 

constructing six monitoring wells, measuring groundwater elevations in the 

monitoring wells, conducting field and laboratory analyses of soil and 

groundwater samples, and performing slug tests. Analytical screening of soil 

and groundwater samples was performed on site prior to making decisions 

regarding placement of monitoring wells. 

Screening was conducted by a chemist operating a gas chromatograph (GC) 

and a total petroleum hydrocarbon (TPH) analyzer. This approach enabled the 

field crew to define the extent of contamination in a single mobilization phase. 

The work completed and field procedures followed at the site are described in 

this report. 

1-4 
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SECTION 2.0 • SITE GEOLOGY 

2.1 Regional Geology 

According to M'Gonigle (1979), the geology of the Roosevelt Roads Naval 

Station consists of sequences of intrusive and extrusive volcanics and 

volcaniclastic rocks of lower Cretaceous age. Much of the Roosevelt Roads 

study area is underlain by the Daguoa formation. The Daguoa formation is 

characterized by interbedded volcanic breccia, lava, subordinate volcanic 

sandstone, and crystal tuff. The largest hills and ridges on the base are 

composed of the Daguoa formation, with the highest elevations approaching 300 

feet above mean sea level (MSL). The hills are flanked by Quaternary and 

Holocene fanglomerate and swamp deposits. The broad low-lying areas of the 

Naval Station surrounding the airfield are composed of Quaternary alluvium, 

slopewash, and fanglomerate deposits. 

2.2 Site Geology 

The site elevation was determined by surveying monitor well elevations 

relative to a known benchmark on April 11, 1995. Surveyed elevations ranged 

from a high of 27.39 feet MSL at monitoring well MW4 to a low of 23.20 feet 

MSL at monitoring well MW2, indicating a gently, southerly sloping surface 

topography. Surface runoff on the site would be expected to follow this 

southerly trend. 

The average depth to the zone of permanent water saturation, as 

determined from monitoring well measurements on May 15, 1995, was 7.53 feet 

below land surface (BLS). Survey data of similar monitoring wells completed on 

April 11, 1995, indicates that the general direction of groundwater flow was to 

the southeast at that time. 

2-1 



5/25/95 
3495852.AR2 

Site lithology was determined through the field examination and description 

of soil samples retrieved from a total of 19 soil borings completed within the 

study area from March 14, 1995, to April 11, 1995. These descriptions are 

detailed in soil boring log tables, monitoring well construction data sheets, and 

lithologic logs presented in Appendices A and B. Lithologic cross-sections 

A-A' and 8-B', presented as Figures 2-1 and 2-2, graphically generalize and 

depict physical lithological changes in the samples examined. 

Correlation of these various lithotypes, observed in the field, to those 

documented in Puerto Rican geologic literature by M'Gonigle (1979) and others 

suggests that subsurface samples collected from below the 14-inch thick 

concrete slab to a depth of 26 feet BLS represent detrital deposits of Quaternary 

age. Within the study area, these deposits are predominantly clays with 

incorporated pebble-to-gravel sized detritus as follows: 

1. From 14 inches BLS to 4 feet BLS is dark, greenish gray clay with 

pebble-to-gravel sized fill. 

2. From 4 feet BLS to 8 feet BLS is dark brown to dark yellowish-brown 

clay with occasional pebble-sized fill. 

3. From 8 feet BLS to 26 feet BLS is dark red or brown, gray, white, 

and yellow mottled red clays, with occasional black pebble-sized fill. 

The wide variance in clay color is attributed to the varying extent of oxidation 

of the iron minerals contained in the sediments, which were derived from 

weathered volcanic rock. The colors described were determined in the field by 

chart comparison with Munsell color standards. Apart from color and texture 

differences, no significant lithologic changes were apparent that may suggest 

preference or impedance to groundwater flow, such as fault planes or volcanic 

intrusions, or that would also affect the indicated groundwater flow patterns and 

hence contaminant transport. 

2-2 
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SECTION 3.0 • FIELD INVESTIGATION 

The SC field investigation was conducted intermittently from February 23 

through May 18, 1995, to avoid disruption of the air traffic activity and exercises 

at the airfield. Soil assessment activities included field screening with an 

organic vapor analyzer (OVA), field testing using a portable GC and a TPH 

analyzer, and laboratory analysis. 

Groundwater assessment activities included collection of groundwater 

samples for field analysis from soil borings advanced to the water table, 

collection of groundwater samples for laboratory analysis from the monitoring 

wells, and determination of groundwater elevations. In addition, lithologic data 

were collected during soil boring and monitoring well installation. 

3.1 Drilling 

The soil boring and monitoring well program is summarized in this section. 

Technical details related to the drilling program have been organized in 

Appendix C as follows: 

Appendix Contents 

C-1 Utility Location/Well Permits 
C-2 Equipment Decontamination 
C-3 Air Monitoring 
C-4 OVA Field Screening Methodology 
C-5 Monitoring Well Construction 
C-6 Monitoring Well Development 

Prior to installing soil borings and monitoring wells at the site, the proper 

well permits were obtained from the Puerto Rico Department of Natural 

Resources (Appendix C-1). A utility location check was also performed prior 

to any drilling activities. 

3-1 
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The equipment decontamination procedures used for drilling and the air 

monitoring conducted during all drilling activities are discussed in Appendices 

C-2 and C-3, respectively. 

3.1 .1 Soil Boring Installation 

Nineteen soil borings (RAP No. 1-SB1 through RAP No. 1-SB19) were 

installed (Figure 3-1) to determine and delineate the extent of soil and 

groundwater contamination. Soil borings were advanced to the water table using 

a 2-foot long, stainless-steel, split-spoon sampler inside a hollow-stem auger. 

Standard penetration test procedures, in accordance with ASTM 0-1586, were 

followed during collection of soil samples. Soil samples were collected 

continuously at 2-foot intervals to the water table. Rock and soil types were 

described in accordance with the Unified Soil Classification System (USCS). 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 until the soil/water interface 

was encountered. Soil samples were collected in 16-ounce glass jars, covered 

by a sheet of aluminum foil, and securely capped. Once collected, each soil 

sample was analyzed within five minutes using an organic vapor analyzer (OVA). 

In addition, field analysis utilizing a GC and TPH analyzer equipment was 

performed on selected samples from each soil boring. The methodology used 

for the OVA screening is described in detail in Appendix C-4. The OVA 

screening results, summarized in Table 3-1, indicate that of the 102 soil 

samples screened with an OVA, 72 samples produced detectable vapors. 

Thirteen of those 72 samples contained concentrations of total petroleum 

hydrocarbon vapors above 100 parts per million (ppm). 

3-2 
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12-14 1.0 0.8 
14-16 0.4 0.4 
16-18 0.4 0.4 

0-2 180 24 
2-4 12 3 
4-6 20 4 
6-8 2 1.8 

8-10 0 0 
10-12 0 0 
12-14 0.2 0 
14-16 0.8 0.6 
16-18 0.2 0.2 

0-2 32 10 
2-4 16 8.2 
4-6 200 12 
6-8 1.8 1 

0-2 26 4 
2-4 220 14 
4-6 140 4.4 
6-8 200 28 

8-10 24 1.2 
10-12 46 2 
12-14 0 0 
14-16 0.2 0 
16-18 0 0 

0-2 300 28 
2-4 500 18 
4-6 >1 ,000 10 

0-2 1.2 1.2 
2-4 160 34 
4-6 >1,000 220 
6-8 >1,000 96 

8-10 4.4 2.2 
10-12 2.6 1 
12-14 0 0 
14-16 0 0 
16-18 0 0 

0-2 96 5 
2-4 54 18 
4-6 4.8 2.6 

0-2 >1,000 20 

0-2 140 5.4 

0-2 NA NA 

0 
0 

0.2 
0.2 
0 

0.2 
0 
0 

156 
8 
16 
0.2 
0 
0 

0.2 
0.2 
0 

21 
7.8 
188 
0.8 

22 
206 

135.6 
172 
22.8 
44 
0 

0.2 
0 

272 
482 

>990 

0 
126 

>880 
>904 
2.2 
1.6 
0 
0 
0 

91 
36 
2.2 

>980 

134.6 

NA 



RRP#1-SB18 4/10/95 

RRP#'1-MW9 3/20/95 

TABLE 3·1 Continued 
ORGANIC VAPOR ANALYSIS OF SOIL 

0-2 0 0 
2-4 2 2 
4-6 12 8 
6-8 12 5 
8-10 10 3 
10-12 5 3 

0-2 0 0 
2-4 0 0 
4-6 0.8 0.6 
6-8 0.2 0.2 

0 
0 
4 
7 
7 
2 

0 
0 

0.2 
0 

NOTE: See Figure 3-1 for sample locations. 

ppm 
ft BLS 
* 

parts per million 
feet below land surface 
Although methane is the primary organic vapor detected, other naturally occurring vapors 
may be included in this measurement. 

Source: Blasland, Bouck & Lee, Inc., 1995. 
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Selected soil samples that were tested using the OVA were subjected to 

additional field screening by modified EPA Method 602 for benzene, 

ethylbenzene, toluene, and xylenes (BTEX) using a GC; and by modified EPA 

Method 418.1 for TPH using a TPH analyzer. Based on the field screening 

analysis results (Appendix D), selected soil samples were collected for 

laboratory confirmation analyses by EPA Methods 602, Modified 8015, and 418.1. 

Samples that exhibited TPH concentrations above 100 mg/Kg when analyzed by 

EPA Method 418.1 were analyzed for TPH by Modified EPA Method 8015 for the 

diesel range organics (ORO). At least two samples from each boring were 

selected for laboratory analysis. Samples for laboratory analysis were chosen 

based on elevated OVA concentrations and field screening results. In the 

absence of detectable hydrocarbons, one sample was taken within 5 feet of land 

surface and one within 5 feet of the water table. Field screening and laboratory 

analytical results are presented and compared in Section 4.1. 

3.1 .3 Groundwater Field Screening 

At the time of boring installation, the depth to water across the site ranged 

from approximately 6 feet BLS to 18 feet BLS. After each soil boring was 

completed to the water table, the hollow-stem auger was advanced an additional 

2 feet. Groundwater samples were then collected from the open borehole 

(except where a free product sheen was present) with a disposable bailer. The 

samples were analyzed with a GC for total BTEX (sum of benzene, toluene, 

ethylbenzene, and xylenes) using modified EPA Method 602, and with a TPH 

analyzer for TPH using modified EPA Method 418.1. Samples were tested within 

24 hours of collection to assist in determining the permanent locations of the 

monitoring wells. 

A free product sheen was detected on the water introduced during concrete 

coring in four soil borings at the site. Groundwater field screening was not 
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performed on these soil borings. The soil borings containing a free product 

sheen on the water introduced during coring were RRP#1-SB12A, RRP#1-SB12, 

RAP# 1-SB 16, and RAP# 1-SB17. At boring RRP#1-SB12, free product was 

observed dripping from the split spoon at the 4 to 6-foot depth interval during 

soil boring advancement. Boring RRP# 1-SB 12 was converted to a monitoring 

well to measure and monitor the extent and thickness of free product, if present 

at the site. 

Four groundwater samples collected from soil borings where no traces of 

free product were present produced detectable BTEX concentrations. Of those, 

the groundwater sample collected from soil boring RRP#1-SB1 0 had a detectable 

BTEX concentration of 14 7 micrograms per liter (ug/L), which is above the 

PREOB target level of 50 ug/L. All other groundwater samples screened in the 

field for benzene and total BTEX produced results below detection limits. 

The groundwater field screening reports are included in Appendix D. 

Based on the field screening results and observations made in the field, five soil 

borings (RAP No. 1 SB2, RAP No. 1 SB9, RAP No. 1 SB18, RAP No. 1 SB19, 

and RAP No. 1 SB12) were redrilled and converted to monitoring wells. A sixth 

monitor well was installed in addition to these wells. 

3.1.4 Monitoring Well Construction 

Six 2-inch monitoring wells (RAP# 1-MW1 through RAP# 1-MW6) were 

constructed to define the maximum horizontal extent of dissolved petroleum 

hydrocarbons at the site (see Figure 3-1). 

The wells were installed under the observation of BB&L personnel and were 

constructed to allow for representative sampling of groundwater and free product 

at the site. All well materials and well installation equipment were thoroughly 

decontaminated prior to installation of each well. Wells were developed by 
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pumping with a centrifugal pump to remove fine-grained sediments (Table 3-2). 

A detailed description of monitoring well construction and development 

procedures is presented in Appendices C-5 and C-6, respectively. A monitoring 

well completion summary is included in Table 3·3. Monitoring well construction 

diagrams are presented in Appendix B. 

3.2 Slug Tests 

Slug tests were performed on May 19, 1995, in monitoring wells RRP#1-

MW1 and RRP#1-MW2, to determine the aquifer characteristics beneath the site. 

Slug tests were performed by quickly removing a slug of water from the well 

using a centrifugal pump and measuring the. recovery rate with a Hermit data 

logger and associated pressure transducer. The slug test results were plotted 

on semi-logarithmic graphs and analyzed using the Bouwer and Rice method 

(Bouwer and Rice, 1976). The hydraulic conductivities calculated from the slug 

tests ranged from 2.2 X 1 0"1 feet per day (ft/day) to 6. 7 X 1 0"2 ft/day. The slug 

test raw data, graphs, and calculations are presented in Appendix E. The slug 

tests indicate that the surficial clays at this site have low hydraulic 

conductivities. 

3.3 Water Elevation Measurements 

The top-of-casing elevations of the six monitoring wells at the site were 

surveyed by a licensed surveyor and referenced to mean sea level. 

On April 12 and May 15, 1995, the depths to water were measured from 

the top of each well casing with an electronic interface probe, which is accurate 

to within 0.01 feet. Depth to water measurements and monitoring well elevations 

are presented in Table 3·4. 
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RRP#1-MW1 

RRP#1-MW2 

RRP#1-MW3 

RRP#1-MW4 

RRP#1-MW5 

RRP#1-MW6 

Source: 

TABLE 3-2 
MONITORING WELL DEVELOPMENT SUMMARY 

Rapid Refuel Pit No. 1 
Roosevelt Roads, U.S. Naval Station 

Ceiba, Puerto Rico 

Centrufugal Pump 4/7/95 

Centrufugal Pump 4/7/95 

Centrufugal Pump 4/12/95 

Centrufugal Pump 4/12/95 

Centrufugal Pump 4/12/95 

Centrufugal Pump 5/11/95 

Blasland, Bouck & Lee, Inc., 1995. 

20 

14 

110 

110 

25 

33 

14 

10 

56 

65 

16 

19 



Total Well Depth (ft) 

Top of Casing Elevation (ft, msl) 

Type of Completion 
(Stick Up or Flush) 

Casing Type 

Casing Length(s) (It) 

Screen Type 

Screen Slot Size (in) 

Screen Length (It) 

Screen Interval (ft, bls) 

NOTE: in 
ft 

inch 
feet 

14.20 

24.11 

Flush 

Schedule 40 PVC 

4.2 

Schedule 40 PVC 

0.010 

10 

4.2- 14.2 

msl mean sea level 
bls below land surface 

Source: Blasland, Bouck & Lee, Inc., 1995. 

TABLE 3-3 
MONITORING WELL COMPLETION SUMMARY 

Rapid Refuel Pit No. 1 
Roosevelt Roads, U.S. Naval Station 

Ceiba, Puerto Rico 

14.20 19 

23.20 23.96 

Flush Flush 

Schedule 40 PVC Schedule 40 PVC 

4.2 4 

Schedule 40 PVC Schedule 40 PVC 

0.010 0.010 

10 15 

4.2- 14.2 4- 19 

20 20 18 

27.39 23.25 23.44 

Flush Flush Flush 

Schedule 40 PVC Schedule 40 PVC Schedule 40 PVC 

5 10 3 

Schedule 40 PVC Schedule 40 PVC Schedule 40 PVC 

0.010 0.010 0.010 

15 10 15 

5-20 10-20 3- 18 



RRP#1-MW1 24.11 6.64 ND 

RRP#1-MW2 23.20 5.94 ND 

RRP#1-MW3 23.96 6.70 ND 

RRP#1-MW4 27.39 8.41 ND 

RRP#1-MW5 23.25 10.02 ND 

RRP#1-MW6 23.44 NA ND 

NOTE: Top-of-casing elevations referenced to MSL ND 
MSL mean sea level NA 

Source: Blasland, Bouck & Lee, Inc., 1995. 

TABLE 3-4 
WATER LEVEL DATA 

Rapid Refuel Pit No. 1 
Roosevelt Roads, U.S. Naval Station 

Ceiba, Puerto Rico 

ND 17.47 

ND 17.26 

ND 17.26 

ND 18.98 

ND 13.23 

ND NA 

None detected 
Not Available 

6.81 ND ND 17.30 

6.17 ND ND 17.03 

6.91 ND ND 17.05 

8.67 ND ND 18.72 

9.74 ND ND 13.51 

7.01 ND ND 16.43 



5/25/95 
3495852AR2 

The April 12, and May 15, 1995 fluid level measurements were used to 

generate groundwater elevation contour maps. As illustrated on the two maps 

(Figures 3-2 and 3-3), the groundwater flow in the vicinity of the site is toward 

the southeast. The average groundwater gradient is 0.0144. 

3.4 Groundwater Sampling 

On April 13, 14, and May 12, 1995 groundwater samples were collected to 

assess the presence or absence of dissolved petroleum hydrocarbons and other 

constituents in the groundwater at the site. Groundwater samples were collected 

from the six monitoring wells, then transported on ice to a certified laboratory 

via overnight courier for analysis by EPA Method 418.1 (TPH) and EPA Method 

602 (BTEX). Selected groundwater samples were also analyzed by EPA Method 

610 (polynuclear aromatic hydrocarbons) and EPA Method 239.1 (lead). 

To ensure that contaminants were not introduced to the groundwater 

samples before, during, or after sample collection, auger blanks, field blanks, 

equipment blanks, and trip blanks were also collected. Groundwater sampling 

procedures and Quality Assurance/Quality Control (QA/QC) guidelines are detailed 

in Appendix F. 
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SECTION 4.0 - LABORATORY ANALYTICAL RESULTS 

4.1 Soil Analytical Results 

Table 4-1 summarizes field screening analytical results, and Table 4-2 

summarizes the laboratory analytical results for TPH and BTEX in soil samples 

collected during this investigation. Complete results of soil field screening 

performed by BB&L personnel are presented in Appendix D, and laboratory 

analytical reports of samples collected by BB&L personnel are presented in 

Appendix G. 

A shown in Table 4-2, the TPH data collected by BB&L were used to 

determine the estimated maximum horizontal and vertical extent of soil 

contamination, which is illustrated on Figure 4-1. Four soil samples collected 

by BB&L personnel for laboratory analysis contained TPH concentrations above 

the PREQB target level of 100 milligrams per kilogram (mg/Kg). The TPH 

analytical results ranged from 2,300 mg/Kg to below detection limits (see Table 

4-2). The soil TPH contamination appears to be limited to the area under the 

concrete apron. As illustrated in Table 4-2 and Figure 4-2, laboratory soil 

analytical results were below the method detection limits for 24 of the 32 soil 

samples collected by BB&L personnel and analyzed for total BTEX. The BTEX 

analytical results ranged from 1,990 micrograms per kilogram (ug/Kg) to below 

detection limit. PREQB does not have standards for BTEX contamination in 

soils. A summary of the soil QA/QC laboratory analytical results is included in 

Table 4-2. 

Hazardous waste characterization was performed to determine the status of 

the drill cuttings. As determined by the analytical results, the drill cuttings are 

classified as non-hazardous. A copy of the analytical results is provided in 

Appendix G. 
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RRP#1-SB1 (4'-6') 
RRP#1-SB2 (4'-6') 
RRP#1-SB3 (2'-4') 
RRP#1-SB3 (4'-6') 
RRP#1-SB4 (2'-4') 
RRP#1-SB4 (4'-6') 
RRP#1-SB5 (2'-4') 
RRP#1-SB5 (4'-6') 
RRP#1-SB6 (2'-4') 
RRP#1-SB6 (4'-6') 
RRP#1-SB7 (4'-6') 

RRP#1-SB7 (8'-10') 
RRP#1-SB8 (2'-4') 

RRP#1-SB8 (10'-12' 
RRP#1-SB9 (2'-4') 
RRP#1-SB9 (6'-8') 
RRP#1-SB1 0 (4'-6') 
RRP#1-SB1 0 (6'-8') 
RRP#1-SB11 (2'-4') 

RRP#1-SB11 (8'-1 0') 
RRP#1-SB12 (2'-4') 
RRP#1-SB12 (4'-6') 
RRP#1-SB13 (0'-2') 
RRP#1-SB13 (4'-6') 
RRP#1-SB14 (0'-2') 
RRP#1-SB14 (0'-2') 
RRP#1-SB15 (0'-2') 
RRP#1-SB18 (4'-6') 

RRP#1-SB18 (10'-12') 
RRP#1-SB19 (4'-6') 
RRP#1-19 (16'-18') 

Puerto Rico E081 UST 
Target Levels 

NOTES: EOB1 

TPH 
Total BTEX 
ug/Kg 
mg/Kg 
NA 
UST 

= 
= 
= 

= 
= 
= 
= 

TABLE 4-1 
SUMMARY OF ECG SOIL ANALYTICAL RESULTS 

FOR BTEX AND TPH 

Rapid Refuel Pit No. 1 
Roosevelt Roads, U.S. Naval Station 

Ceiba, Puerto Rico 

<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 

2,510 
<10 
261 
481 
<10 
<10 
569 
<10 
21 

<10 
<10 
<10 
<10 

100 

Environmental Quality Board 
Total petroleum hydrocarbons 
Sum of benzene, toluene, ethylbenzene, and xylenes 
micrograms per kilogram 
milligrams per kilogram 
not analyzed 
underground storage tank 

Source: Blasland, Bouck & Lee, Inc.; ECG Laboratories, 1995. 

<50 
<50 
<50 
<50 
<50 
<50 
<50 
<50 
10 

<50 
<50 
<50 
<50 
<50 
<50 
<50 
70 
20 
100 
48 

<50 
<50 
<50 . 
384 
<50 
<50 
<50 
25 
54 

<50 
16 



TABLE 4-2 
SUMMARY OF SAVANNAH LABORATORIES SOIL ANALYTICAL RESULTS 

FOR BTEX AND TPH 

RRP#1-SB1 (4'-6') 
RRP#1-SB2 (4'-6') 
RRP#1-SB3 (2'-4') 
RRP#1-S83 (4'-6') 
RRP#1-SB4 (2'-4') 
RRP#1-SB4 (4'-6') 
RRP#1-S85 (2'-4') 
RRP#1-SB5 (4'-6') 
RRP#1-S86 (2'-4') 
RRP#1-SB6 (4'-6') 
RRP#1-SB7 (4'-6') 

RRP#1-SB7 (8'-10') 
RRP#1-SB8 (2'-4') 

RRP#1-SB8 (10'-12') 
RRP#1-SB9 (2'-4') 
RRP#1-SB9 (6'-8') 
RRP#1-SB10 (4'-6') 
RRP#1-SB10 (6'-8') 
RRP#1-SB11 (2'-4') 
RRP#1-SB11 (4'-6') 
RRP#1-SB11 (8'-10') 
RRP#1-SB12 (2'-4') 
RRP#1-SB12 (4'-6') 
RRP#1-SB13 (0'-2') 
RRP#1-S813 (4'-6') 
RRP#1-SB14 (0'-2') 
RRP#1-SB14 (4'-6') 
RRP#1-SB15 (0'-2') 
RRP#1-SB18 (4'-6') 

RRP#1-SB18(10'-12') 
RRP#1-SB19 (4'-6') 

RRP#1-SB19 (16'-15') 
RRP#1-DUP1 (SB4 4'-6') 

RRP#1-DUP2 

Puerto Rico EQB1 UST Target 
Levels 

NOTES: EQB1 

TPH 
ORO 
Total BTEX 
ug/Kg 
mg/Kg 
NA 
UST 

Rapid Refuel Pit No. 1 
Roosevelt Roads, U.S. Naval Station 

Ceiba, Puerto Rico 

NA <10 
NA <10 
NA <10 
NA <10 
NA <10 
NA <10 
NA <10 
NA <10 
NA <10 
NA <10 
NA <10 
NA <10 
NA <10 
NA <10 
NA <10 
NA <10 
NA <10 
NA <10 
950 120 
NA 52 
NA <10 
930 400 
340 1,200 
NA <10 
NA 86 

2,100 2,300 
NA <10 
NA 12 
NA <10 
NA <10 
NA <10 
NA <10 
NA <10 
NA <10 

100 100 

Environmental Quality Board 
total petroleum hydrocarbons 
Diesel range organics (modified EPA Method 8015- extractables) 
Sum of benzene, toluene, ethylbenzene, and xylenes 
micrograms per kilogram 
milligrams per kilogram 
not analyzed 
underground storage tank 

Source: Blasland, Bouck & Lee, Inc.; Savannah Laboratories, 1995. 

<20 
<20 
<20 
<20 
<20 
<20 
<20 
<20 
<20 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
<20 
<20 
220 
52 
13 

390 
161 
<20 

1,990 
914 
<20 
<20 
<20 
<20 
14 

<20 
<20 
<20 

NS 
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4.2 Groundwater Analytical Results 

Groundwater laboratory analytical results (Table 4-3) indicated no dissolved 

concentrations of benzene, BTEX, or TPH above the PREOB groundwater 

standards for UST sites. PREOB defines groundwater contamination on a site-by-

site basis, but groundwater typically is considered 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). Figure 4-3 illustrates the benzene, total BTEX, and TPH 

concentrations in the groundwater determined from the laboratory analytical 

results. 

A summary of the QA/QC laboratory analytical results is presented in Table 

4-4. The soil, groundwater, and QA/QC laboratory analytical reports are provided 

in Appendix G. 

Groundwater analytical results and liquid level data obtained from monitoring 

well RRP# 1-MW6 indicate that dissolved petroleum hydrocarbons and free product 

were not detected in this well. However, free product was detected dripping 

from the split spoon when the 4 to 6-foot interval was collected during the 

advancement of soil boring RRP#1-SB12. This boring was used for the 

construction of monitoring well RRP#1-MW6. The presence of free product 

during soil boring advancement but not in the monitoring well may be explained 

by the lithology of the site. Because the soils have very low permeability and 

have been compacted for construction of the airfield, small quantities of free 

product may be trapped in the soils near the surface as a result of historic 

fueling operations and overspills. Also, soil conditions may prevent the 

migration of contaminants and dissolution downward to the deeper intervals 

where the wells are screened. A lack of vertical movement was observed during 

soil sampling, when contaminated soil was detected only in the upper intervals, 

and contamination decreased as the borings were advanced. 
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Benzene (ug/L) 
Toluene (ug/L) 
Ethylbenzene(ug/L) 
Xylenes (ug/L) 
Total BTEX (ug/L) 
MTBE (ug/L) 
PAH (ug/L) 
Total Naphthalenes (ug/L) 
Lead (mg/L) 
TPH (mg/L) 

NOTE: 
ug/L 
mg/L 
MTBE 
Total BTEX 
PAH 
TPH 
NA 
NS 
MCL 
Total Naphthalenes 

5 
NS 
NS 
NS 
50 
NS 
NS 
NS 
NS 
50 

TABLE 4-3 
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS 

1.0 
1,000 
700 

10,000 
NS 
NS 
NS 
NS 

Rapid Refuel Pit No. 1 
Roosevelt Roads, U.S. Naval Station 

Celba, Puerto Rico 

<1.0 <1.0 
<1.0 <1.0 
<1.0 <1.0 
<1.0 <1.0 
<4.0 <4.0 
<10 <10 
NA NA 
NA NA 

<1.0 
<1.0 
<1.0 
<1.0 
<4.0 
<10 
<10 
<10 

0.015 NA NA <0.005 
NS 

micrograms per liter 
milligrams per liter 
methyl-tert-butyl ether 

<1.0 <1.0 

sum of benzene, toluene, ethylbenzene, and xylenes 
Polynuclear Aromatic Hydrocarbons (excluding naphthalenes) 
Total Petroleum Hydrocarbons by EPA Method 418.1 

No~nalyzed 
No tandard 
M imum Contaminant Level (drinking water supplies) 
Sum of naphthalene and methylnaphthalenes 

<1.0 

Source: Blasland, Bouck & Lee, Inc.; Savannah Laboratories, Inc., 1995. 

<1.0 <1.0 <1.0 
<1.0 <1.0 <1.0 
<1.0 <1.0 <1.0 
<1.0 <1.0 <1.0 
<4.0 <4.0 <4.0 
<10 <10 <10 
<10 <10 <10 
<10 <10 <10 
NA <0.005 <0.005 

<1.0 <1.0 <1.0 



0 

• 
MW-4 
<1.0 
<4.0 
<1.0 
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(IN FEET) 
1 INCH • 50 FT. 

GRASS 

CONCRETE 
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<1.0 
<4.0 
<1.0 

CONCRETE 

-

"'T---·--- NEW CONCRETE n 0 . 
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MW-2 
<1.0 
<4.0 
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CONCRETE 
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MW-6 
<1.0 
<4.0 
<1.0 

EDGE OF PA\IEIIENT j 
MW-5 
<1.0 • 

GRASS 

<4.0 
< 1 .0 llliiRI:m -.. -

<1.0 
<4.0 
<1.0 

GRASS 

NOTE: CONCRETE IS 14 INCHES THICK - 5000 PSI 

CNCIINEERS II SCIENTISTS 

ROOSEVELT ROADS U.S. NAVAL STATION 
RAPID REFUEL PIT NO. 1 
CEIBA, PUERTO RICO 

QROUNDWATIR lABORATORY I FIGURE 

81MZ!f& BTEX _!.~ TPH 4-3 
· I nA I lURID 



Benzene (ug!L) 
Toluene (ug/L) 
Ethylbenzene(ug/L) 
Xylenes (ug/L) 
Total BTEX (ug/L) 
MTBE (ug/L) 
PAH (ug/L) 
Total Napthalenes (ug/L) 
Lead (ug/L) 
TPH (mg/L) 

NOTE: 
ug/L 
mg/L 
MTBE 
Total BTEX 
PAH 
TPH 
NA 
NS 
MCL 
QNQC 

TABLE 4-4 
SUMMARY OF GROUNDWATER QA;QC ANALYTICAL RESULTS 

5 1.0 
NS 1,000 
NS 700 
NS 10,000 
50 NS 
NS NS 
NS NS 
NS NS 
NS O.Q15 
50 

micrograms per liter 
milligrams per liter 
methyl-tert-butyl ether 

NS 

Rapid Refuel Pit No.1 
Roosevelt Roads, U.S. Naval station 

Celba, Puerto Rico 

<1.0 <1.0 
<1.0 <1.0 
<1.0 <1.0 
<1.0 <1.0 
<4.0 <4.0 
<10 <10 
NA <10 
NA <10 
NA <0.005 

<1.0 <1.0 

sum of benzene, toluene, ethylbenzene, and xylenes 
Polynuclear Aromatic Hydrocarbons (excluding naphthalenes) 
Total Petroleum Hydrocarbons by EPA Method 418.1 
Not analyzed 
No standard 
Maximum Contaminant Level (drinking water supplies) 
Quality Assurance/Quality Control 

Source:Biasland, Bouck & Lee, Inc.; Savannah Laboratories, Inc., 1995. 

<1.0 
<1.0 
<1.0 
<1.0 
<4.0 
<10 
NA 
NA 
NA 
NA 

<1.0 
<1.0 
<1.0 
<1.0 
<4.0 
<10 
NA 
NA 
NA 
NA 

<1.0 
<1.0 
<1.0 
<1.0 
<4.0 
<10 
NA 
NA 
NA 
NA 

<1.0 
<1.0 
<1.0 
<1.0 
<4.0 
<10 
NA 
NA 
NA 
NA 
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SECTION 5.0 • QUALITATIVE RISK ASSESSMENT (ORA) 

This Qualitative Risk Assessment (ORA) identifies the population potentially 

at risk of exposure to chemicals present in, or released from, soil and 

groundwater at the site. The ORA contains a discussion of exposure pathways 

and includes a qualitative evaluation of the magnitude of the risk. An exposure 

pathway describes the path by which a chemical migrates from the source of 

contamination to a human receptor. The chemicals of concern, possible 

transport media, exposure "routes" (means by which a chemical comes in contact 

with a receptor), and an analysis of the potential receptors are taken into 

account to determine an exposure pathway. 

The results of the ORA are utilized to qualitatively determine the health risk 

to potential receptors of contaminants found at the site. 

5.1 Nature and Extent of Release 

Based on field and laboratory information pertaining to the soil borings and 

monitoring wells sampled during this SC investigation, dissolved petroleum 

hydrocarbons were detected in soil samples at concentrations above PREQB 

target levels for UST sites (see Tables 4·1, 4·2, and 4·3). 

5.2 Chemicals of Concern 

Although petroleum products contain a large number of compounds, those 

compounds present in the groundwater that represent a potential risk to human 

health and the environment are volatile organic aromatics [consisting of benzene, 

toluene, ethylbenzene, and xylenes (BTEX)], naphthalenes, and lead. Of those 

compounds listed, only benzene and lead are known human carcinogens; toluene, 

ethylbenzene, xylene, and naphthalenes are non-carcinogenic system toxicants. 

These compounds were not detected above laboratory method detection limits in 
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the groundwater samples collected from the monitoring wells sampled at the site. 

A free product sheen was observed on the water introduced during the concrete 

coring of four soil borings at the site; however, no free product was detected 

in any of the six monitoring wells later installed at the site. 

The qualitative risk assessment will, therefore, focus on the qualitative 

human health impacts of benzene and lead (present in JP-5 fuel) that may 

dissolve onto the groundwater. 

5.3 Exposure Assessment 

An exposure assessment describes the potential receptors of the compounds 

of concern and pathways that the compounds of concern may follow. 

5.3.1 Human Receptors 

Human receptors on the Naval Station include personnel working in and 

around the site itself. The nearest residences on NAVSTA Roosevelt Roads are 

more than one-half mile southeast of the site. The nearest residences off-site 

from NAVSTA Roosevelt Roads are approximately 1 mile northwest of the site. 

The potential for human contact with the compounds of concern is low 

because the compounds .exist beneath the ground surface and access to the site 

is typically limited to personnel working in the fuels department who know to 

avoid potential contact with petroleum products that have leaked from the lines 

into the soils and groundwater. 

5.3.2 Environmental Receptors 

The potential for migration of compounds of concern to environmental 

receptors is primarily due to movement of groundwater off the site. However, 

even though free product was detected during the advancement of soil borings, 

dissolved petroleum hydrocarbon in the groundwater were not detected at the 
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site. The measured direction of groundwater flow at the site is primarily to the 

southeast, and eventually toward Ensenada Honda, the fueling port for the Naval 

Station. If groundwater contamination were detected at a future date, Ensenada 

Honda would, therefore, be the only potential environmental receptor of the 

compounds of concern. 

Migration of soil contamination from the site is not likely, since the soil 

contamination is primarily covered by concrete or thick grass, which limits the 

spreading of soil by wind action. 

5.3.3 Exposure Pathways 

An exposure pathway is the route a compound follows from its source to 

an exposed potential receptor (human population) and describes a mechanism 

by which the population can come into contact with the compound. Four 

elements must be present to complete an exposure pathway: 

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

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

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

4. an exposure route allowing receptors to come into contact with the 
compound(s) (e.g., inhalation of vapors, ingestion of ground water). 

If any one of these four elements is missing, the exposure pathway is 

considered incomplete and, therefore, does not contribute to the potential 

exposure from the site. The first element, a source/release mechanism (storage 

tank leak and/or spills) has been shown to exist at the site. Petroleum 

hydrocarbon detected in soil borings wells indicate that soil contamination exists 

at the site. The other three conditions are discussed below. 

5/25/95 5-3 
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5.3.4 Groundwater Consumption Pathway 

Potable water in eastern Puerto Rico is primarily recovered from the nearby 

rain forest, El Yunque. 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 town of Fajardo (Fajardo is located approximately 7 miles 

northwest of the Naval Station), the potable water supply for the Naval Station, 

the town of Ceiba, (Figure 1-2) and Fajardo is from surface-water sources in 

El Yunque. The Naval Station has a gravity feed distribution system from the 

rain forest to the water treatment plant on the Naval Station. Due to the 

availability of surface water in eastern Puerto Rico, groundwater is not exploited 

as a source of potable water; therefore, a potential groundwater exposure point 

does not exist. 

5.3.5 Ingestion Pathway 

A potential ingestion pathway for the compounds of concern would exist at 

the site only if excavation activities were to occur. If this were to occur, the 

potential for worker exposure is possible through direct contact with the soil 

during excavation. No other potential ingestion pathways are present. 

5.3.6 Inhalation Pathway 

Inhalation of the compounds of concern may potentially occur by 

vaporization of compounds from the soil and groundwater into the air, and by 

wind action picking up contaminated soil at the surface. The potential for either 

of these pathways is low, because the contaminated soil is typically several feet 

or more below ground surface. 
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5.4 Risk Evaluation 

The results of the risk assessment indicate that due to incomplete exposure 

pathways, the potential for human contact with the compounds of concern is low. 

As described in this section, each viable exposure pathway is missing one or 

two of the four elements necessary to complete an exposure pathway. The 

missing elements are a viable exposure point and/or a viable exposure route. 

The contaminants of concern, therefore, do not present a hazard to personnel 

who visit, work, or live at the NAVSTA Roosevelt Roads. 
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SECTION 6.0 • REMEDIATION ASSESSMENT 

This remediation assessment presents the possible corrective action 

alternatives for soil contamination, and describes the advantages/disadvantages 

at the site. Petroleum hydrocarbon constituents detected in the soil are above 

PREOB standards. However, due to the low health hazards, soil remediation 

activities will not be conducted at this site. The perimeter monitor wells will be 

sampled on a semi-annual basis for BTEX and TPH. 

6.1 Soil Remediation 

There are three common methods of soil remediation; soil excavation and 

disposal, soil vapor extraction (SVE), and bioremediation. The advantages and 

limitations of each method are discussed below and summarized in Table 6-1. 

6.1.1 Soil Excavation and Disposal 

Soils containing hydrocarbons can be disposed at PREQB-approved landfill 

facilities in Puerto Rico (e.g. BFI in Ponce, Puerto Rico). Hydrocarbon-affected 

soils can be disposed at BFI as long as the soil does not exhibit any of the 

RCRA waste characteristics as defined in 40 CFR 261. However, excavation of 

hydrocarbon-affected soil is not a viable option due to the disruption caused by 

the excavation to the fueling operations and the air traffic in the area. 

6.1 .2 Soil Vapor Extraction 

SVE could be an effective means of in-situ soil treatment; however, the low 

permeability of soils beneath the site would inhibit effective remediation by this 

method. 
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Soli Excavation Soil 

Vapor Extraction Soil 

BloremedaUon Soil/Ground Water 

TABLE6-1 
COMPARISON OF REMEDIAL ALTERNATIVES 

ROOSEVELT ROADS, U.S. NAVAL STATION 
CEIBA, PUERTO RICO 

$45.00 

$35.00 

Highly Variable 
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6.1 .3 Bioremediation 

Bioremediation is a method of enhancing the natural biodegradation of 

dissolved and other residual hydrocarbon phases in soils. Bioremediation could 

potentially treat the soils in-situ, but the low permeability of soils beneath the 

site would inhibit effective remediation by this method. 

6.1 .4 No-Action 

At the site, the soil impacts extend under the Rapid Refuel Pit No. 1 and 

the taxi-ways used by the military aircraft; therefore, soil excavation is not a 

viable option. The effectiveness of both SVE and bioremediation techniques 

would also be extremely limited due to the low permeability of soils at the site. 

Low permeability soils significantly retard air migration toward SVE wellpoints and 

limit mobility of bioremediation organisms used for soil remediation activities. 

Based on the data collected during the field investigation, the laboratory 

analytical results, and the remediation methods discussed above, a monitoring 

plan, consisting of sampling the perimeter monitor wells on a semi-annual basis 

for BTEX and TPH, will be implemented. 

6-3 



% 
SECTION 7 



5/25/95 
3495852AR2 

SECTION 7.0 • CONCLUSIONS AND RECOMMENDATIONS 

7.1 Conclusions 

This Site Characterization was conducted to evaluate the presence of 

petroleum hydrocarbons in the soil and groundwater resulting from the discovery 

of soil contamination during the replacement of the JP-5 fuel line. 

Information obtained during this investigation indicates that petroleum 

hydrocarbons were detected in the soils above PREOB target levels for UST 

sites. The laboratory analytical results indicate that TPH concentrations greater 

than 100 mg/Kg exist in soil samples obtained from the site. The area of soil 

contamination is defined and appears to be limited to the area underneath the 

concrete apron. 

Traces of free product sheen and free product were detected in four soil 

borings at the site. Dissolved petroleum hydrocarbons, however, were not 

detected in groundwater samples at levels above method detection limits in any 

of the monitoring wells sampled at the site. 

The free product and soil contamination at the site do not present a threat 

to human health based on the lack of a complete exposure pathway as 

discussed in the Qualitative Risk Assessment. 

7.2 Recommendations 

Based on the information contained in this report, soil excavation is not 

feasible or recommended because of the fueling operations and air traffic in the 

area. In-situ remediation methods are not recommend either, due to the low 

permeability conditions presented by the clays underlying the site. Natural 

biodegradation processes are expected to reduce the levels of petroleum 
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contaminants in the soils and groundwater at the site. Dissolution of the free 

product will be monitored by sampling the perimeter wells for BTEX and TPH on 

a semi-annual basis. 
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APPENDIX A 

SOIL BORING LITHOLOGIC LOGS 



SOIL BORING LOG 

Exploration for: Site Characterization Location 
Rapid Fuel Pit #1 

Roosevelt Roads - U.S. Naval Station 

Date: 3l20l95 
Ceiba, Puerto Rico 

Boring No.: MW-2 
Water Table 

Recorded By: M. Bauer 
~ 6.13 It Below TOC 

Drill Type: Trailer Rig 

Weather: Sunn~, 80°, bree~ 

·· No;ot 
.. 

I' Ii; ;;,l',~'~.;J'~~~o·~·~~,j~~~gi .. . ...... • sample. Type .. · .. ··eepth 
No)// .... >< Blows 

.... ·.·.··:-.. :::·· . · !=rom To·.·.·.·.' .... -.··· 

I··• >······•<·.·,·. •• >•>••'" .............................. •· .. •·····•··~ ............... ·.·.·.· .·,··.·,·.· c ................... ••·••\ ............................................ 

MW-2 SPT 0 2 10 15 7.5 YR 5/6 strong brown clay with pebble to gravel sized 
15 26 rock (dry) 

MW-2 SPT 2 4 16 12 10 YR 4/4 dark yellowish brown clay with gravel sized rock 
8 6 

MW-2 SPT 4 6 4 7 5 Y 3/1 very dark gray clay, soft (moist) 
7 7 

MW-2 SPT 6 8 3 4 2.5 Y light olive brown clay (moist) 
5 8 

*Remarks 

PH - post hole 

SPT - standard penetration test 

1094S52D 



SOIL BORING LOG 

Exploration for: Site Characterization Location 
Rapid Fuel Pit #1 

Roosevelt Roads - U.S. Naval Station 

Date: 3L14L95 
Ceiba, Puerto Rico 

Boring No.: MW-2 
Water Table 

Recorded By: M. Bauer 
~7.25 BLS 

Drill Type: Trailer Mounted Rig 

Weather: Sunn~, 80°, bree~, 12artl~ cloud~ 

I 
·······. 

. ............... 

. >:. •••··•••··••·•••., .• ; ... ···•· ·····.·~···· . . •·•···•·•·•·•········· . J S?g ••••••••••••••••••••••••••••••••••• •••••········ 
··sample·· Type ·'•. 

.·Depth · No.of··· . ":'"~·''t'.,"' &lr1u 
•·No/ .• >. · \ .. Blows . 

1 
From p"To ·.···· .. ·.·· ......... ·.·.·.·.·. 

>•·•· } / < ) ···•·•••· 
... . · .. ·-: ..... ; 

:. ........... . ........... · ............. . ............. .,.. ........... •...:.:• ................... · ....... . ·.·· .· .. 

SB-1 pH 0 2 NA 10 YR 4/4 sandy clay, dark yellowish brown with pebble to 
cobble sized rock 

SB-1 pH 2 4 NA 5Y 4/2 dark olive gray clay with pebble sized rock 

SB-1 SPT 4 6 3,6,8,10 5Y 3/2 dark olive gray clay with pebble sized rock 

SB-1 SPT 6 8 2,5,7,9 5Y 3/2 dark olive gray clay 

SB-1 SPT 8 10 1 ,4, 12,19 2.5 y 4/6 dark red clay, very dark, brittle 

SB-1 SPT 10 12 14,24,26,30 2.5 y and 7.5 YR 5/4 motte led clay with pebble sized rock, 
very dark 

SB-1 SPT 12 14 16,26,34,50 Same as above with 10 YR 6/1 gray clay, very dark with 
pebbles 

SB-1 SPT 14 16 12,23,36,50 Same as above but gray increased to 50%, clay is moist 

SB-1 SPT 16 18 10,23,36,50 Same as above but gray increased to 80%, very hard, moist 

SB-1 SPT 18 20 13,18,28,38 10 YR 4/6 red and 7.5 Y 5/6 strong brown clay, outside of 
spoon is dripping water, top 1' of clay wet 

SB-1 SPT 20 22 2,12,23,28 10 YR 6/6 brownish yellow and 10 YR 6/2 light brownish 
gray, clay moist (top 1' of spoon is mud} 

SB-1 SPT 22 24 6,8, 14,17 Same as above 

SB-1 SPT 24 26 5,7, 12,16 Same as above mottled clay with streaks of black clay in 
bottom 1 ' of spoon 

*Remarks 

PH - post hole 

SPT - standard penetration test 
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SOIL BORING LOG 

Exploration for: Site Characterization Location 
Rapid Fuel Pit #1 

Roosevelt Roads- U.S. Naval Station 

Date: 3i14&5 
Ceiba, Puerto Rico 

Boring No.: SB-2 
Water Table 

Recorded By: M. Bauer 
~6.05 BLS 

Drill Type: Trailer Mounted Rig 

Weather: Ptly sunny, Qtly cloudv, 80°, breeft: 
............... ··Type .• •. • <····/·.Depth ·.·. > ) > No~ot 

i· ,, 'B'&:~~j~~ ,.~m~,,~ rii \.· < 
Sample 
·'·No/· Blows 

·o::o/>,:.:\:. ··,: ·•J,;t>;n·,• To , !·· .. ······'·· .···• •.·· ...••• , •.• ,.,,,· ...• ,,., ••• ,.. < > / ... 

SB-2 SPT 0 2 25 37 10 YR 5/4 sandy clay very dry, 90% rock 
43 33 

SB-2 SPT 2 4 21 18 No recovery on spoon, rocks plugging end 
20 20 

SB-2 SPT 4 6 3 7 2.5 y 3/2 very dark grayish brown clay 
10 11 

SB-2 SPT 6 8 11 14 2.5 y 4/3 olive brown and 2.5 YR 4/4 dusty red clay, 
5 4 saturated water pouring out of spoon 

SB-2 SPT 8 10 3 3 Same as above 
5 4 

*Remarks 

PH - post hole 

SPT - standard penetration test 
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Exploration for: Site Characterization 

Date: 3/15(95 

Boring No.: SB-3 

SOIL BORING LOG 

Location 

Water Table 

Rapid Fuel Pit #1 
Roosevelt Roads- U.S. Naval Station 

Ceiba, Puerto Rico 

Recorded By: """M'-'" . ..::B:.:a::::u.::cer'-------------
~9.13 BLS 

Drill Type: Trailer Mounted Rig 

Weather: Ptly cloudy, 80°, breezy 

' .. 

Sample Type .' .. , , Depth 
No. 

,:,, .': : c__· . From· ..• ,, To 

SB-3 SPT 0 2 

SB-3 SPT 2 4 

SB-3 SPT 4 6 

SB-3 SPT 6 8 

SB-3 SPT 8 10 

*Remarks 

PH - post hole 

SPT - standard penetration test 

10948520 

36 24 
15 10 

5 6 
8 10 

5 8 
10 11 

4 8 
11 18 

10 21 
30 50 

7.5 YR 4/6 strong brown clay with pebble to cobble sized 
rocks (50% rock) 

10 YR 3/6 dark yellowish brown clay with pebble to cobble 
sized rocks (25% rock) 

5 Y 2.5/1 black clay, firm, moist no rocks 

10 YR 4/4 dark yellowish brown clay with pebbles, firm, 
moist 

7.5 YR 4/6 strong brown and 2.5 YR 4/4 dusky red clay, 
dry, firm 



SOIL BORING LOG 

Exploration for: Site Characterization 

Date: ,..3/c...:.1,..5(9~5 __________ _ 

Boring No.: -=S=B--4'-------------

Recorded By: :..:.M;..:.. -=B:.:::a=u:::er __________ _ 

Drill Type: Trailer Mounted Rig 

Weather: Ptly cloudy, 80°, breezy 

Location 

Water Table 

Rapid Fuel Pit #1 
Roosevelt Roads- U.S. Naval Station 

Ceiba, Puerto Rico 

~7.91 BLS 

""=~· Typ~ <F<r•••o•_···m·o~pthT·•····o···········<i··\.:.';J!.•··· ., ..... • <..... f"II7:J~:.=r·~~!".""~<·•·•..... << i > 
.. ·. · .. ·.··•••••••·•·•••·•·I· . • I ... _... . . ,.:··:::. . ·::::: • : •• : •• • : /• :. 

SB-1 SPT 0 2 24 20 7.5 YR 4/6 strong brown clay with gravel, gravel is ~50% 
13 11 

SB-1 SPT 2 4 9 9 10 YR 4/4 dark yellowish brown clay with gravel, gravel is 
12 10 ~25% 

SB-1 SPT 4 6 3 2 7.5 YR 3/3 dark brown clay with carbon, pebbles (lab 
4 5 sample and dupe #1) moist 

SB-1 SPT 6 8 12 13 7.5 YR 4/3 brown sandy clay (wet) 
10 15 

*Remarks 

PH - post hole 

SPT - standard penetration test 

10948520 



SOIL BORING LOG 

Exploration for: Site Characterization Location 
Rapid Fuel Pit #1 

Roosevelt Roads- U.S. Naval Station 

Date: 3[15[95 
Ceiba, Puerto Rico 

Boring No.: SB-5 
Water Table 

Recorded By: M. Bauer 
~5.76 BLS 

Drill Type: Trailer Mounted Rig 

Weather: Ptly cloudy, 80°, bree~ 
,,· ... · ' ,·, ,. ·.· 

L~~ ·sample·· Typ4;1 ··Depth • :·.·.· '·'·' No~ ()f .. 
... '· >SoU Desc~ption ,,,.,, 

•·,·.·No; .. •·•·•· .. ··. 
•slows··. .. /i . < ·.· 

·· .... ·.,., .. , FrOtri · .. ,· To·,··.·••·'· . .. ·, .. ,·.· ·.·.··'·'·'·'·'···'··•·'·'··'·,· > . .. . ·,.· . 

SB-5 SPT 0 2 13 20 10 YR 4/4 dark yellowish brown clay with gravel sized rock 
35 18 

SB-5 SPT 2 4 11 16 10 YR 3/6 dark yellowish brown clay with pebble to gravel 
12 8 sized rock 

SB-5 SPT 4 6 2 3 10 YR 4/6 dark yellowish brown clay with pebble sized rock 
6 10 (moist) 

SB-5 SPT 6 8 15 13 7.5 YR 4/4 brown clay with pebble sized rock (very moist) 
13 13 

*Remarks 

PH - post hole 

SPT - standard penetration test 

10948520 



SOIL BORING LOG 

Exploration for: Site Characterization Location 
Rapid Fuel Pit #1 

Roosevelt Roads- U.S. Naval Station 

Date: 3£15£95 
Ceiba, Puerto Rico 

Boring No.: SB-6 
Water Table 

Recorded By: M. Bauer 
-6.11 BLS 

Drill Type: Trailer Rig 

Weather: Ptly: cloudy:, 80°, bree~ 

. .. . . ..... 
1 

.. Type·· Depth • < Nci. of >$;.' ~~Pti~n and eoiiri~ Log ··· ·•···· Sample ... 

< ···· No.< . ··. <r··· < Blows Y: .. ·:·· . > .................... < 
.:.:· . .......... From ........ 0 .• .... ·· ............. • ., .... '..c •• •...... ··••·•··•· .... · ... ·.··········. . ·.· < \. .·. \ >< .·. :·:·· ... ·· 

SB-6 SPT 0 2 13 25 10 YR 4/3 brown clay with pebble sized rock, very stiff 
24 15 (slightly moist) 

SB-6 SPT 2 4 6 9 10 YR 4/6 dark yellowish brown clay with little fine to 
10 10 coarse gravel (moist) soft 

SB-6 SPT 4 6 5 10 10 YR 4/6 dark yellowish brown clay (moist) very stiff 
15 17 

SB-6 SPT 6 8 5 8 10 YR 4/3 brown clay (moist) soft and 2.5 YR 4/8 dark red 
10 6 clay (moist) very stiff 

SB-6 SPT 8 10 1 5 10 YR 4/6 red clay, 1 0 YR 4/6 dark yellowish brown clay 5 
3 1 y 5/1 gray clay, 5 Y 8/1 white clay (wet) very soft 

*Remarks 

PH - post hole 

SPT - standard penetration test 

10948520 



SOIL BORING LOG 

Exploration for: Site Characterization Location 
Rapid Fuel Pit #1 

Roosevelt Roads- U.S. Naval Station 

Date: 3i16l95 
Ceiba, Puerto Rico 

Boring No.: SB-7 
Water Table 

Recorded By: M. Bauer 
~ 15.30 BLS 

Drill Type: Trailer Rig 

Weather: Sunni:, 80°, light breeze 

c .. ·• 

Depth 
•••••••• 

No:ot D~scripticm an~ ~ring Lcig Sample Type 
··.No~· .·.········slows············•· 

I• > > ... ··.····••······.· .. :c_ t •••••••••• 
. < From ··•·.···•••To· > 

.·.·················<··············· 
.. ..· 

SB-7 SPT 0 2 9 15 7.5 YR 4/4 brown clay with gravel (50%) (moist) moisture 
10 11 probably from core drill 

SB-7 SPT 2 4 5 9 10 y 2/2 very dark brown clay, firm 
10 14 

SB-7 SPT 4 6 3 4 5Y 3/2 dark olive gray, firm, no rocks (lab sample taken) 
9 12 

SB-7 SPT 6 8 3 5 7.5 YR 4/4 brown clay, firm, no rocks 
5 5 

SB-7 SPT 8 10 10 20 2.5 Y 3/6 dark red and 7.5 YR 4/6 strong brown clay, very 
30 50(5") dry, brittle 

SB-7 SPT 10 12 17 43 Same as above, very dry 
50(5") 

SB-7 SPT 12 14 14 30 Same as above with about 10% 2.5 Y 6/1 gray clay 
45 50(5") 

SB-7 SPT 14 16 14 30 Same as above but gray increased to 50% 
31 40 

SB-7 SPT 16 18 13 21 Same as above, (slightly moist) 
28 33 

SB-7 SPT 18 20 8 15 Same as above but gray content decreased to 25% 
27 28 

*Remarks 

PH - post hole 

SPT - standard penetration test 

10948520 



SOIL BORING LOG 

Exploration for: Site Characterization 

Date: 3/16/95 

Boring No.: SB-8 

Recorded By: '-'M-"-.-=B:..:a::.=u:.::e-'-r -----------

Drill Type: 

Weather: 

sample 
. No •.. ······ 

Trailer Rig 

Sunny, 80°, light breeze 

Type···· 

•• 

.... 
Depth ·· . No. of· ... 1·· 

1-.;...;.;.-_,.._.._.._•-1.. .> Blows··· 

Location 

Water Table 

Rapid Fuel Pit #I 
Roosevelt Roads- U.S. Naval Station 

Ceiba, Puerto Rico 

~ 17.83 BLS 

. > / .. ·.· .. 
.. .. 

1 From . .:.:.•To ... .. ........ 

SB-8 SPT 0 2 

SB-8 SPT 2 4 

SB-8 SPT 4 6 

SB-8 SPT 6 8 

SB-8 SPT 8 10 

SB-8 SPT 10 12 

SB-8 SPT 12 14 

SB-8 SPT 14 16 

SB-8 SPT 16 18 

*Remarks 

PH - post hole 

SPT - standard penetration test 

10948520 

13 18 
17 15 

9 11 
13 11 

5 7 
7 6 

6 6 
6 4 

8 14 
16 14 

7 18 
25 44 

14 23 
36 50(5") 

12 18 
23 28 

13 18 
28 30 

7.5 YR 4/4 brown clay with pebble to gravel sized rock 
(moist) probably from core drill 

1 0 Y 3/2 very dark grayish brown clay with pebbles 

10 Y 4/4 dark yellowish brown clay with pebbles, (moist) 

No recovery in spoon 

7.5 YR 5/6 strong brown and 10 YR 4/6 red clay (very dry) 
no rocks 

Same as above with 10% 2.5 Y 7/1 light gray clay (very dry) 

Same as above but gray increased to 50% 

Same as above but gray increased to 80% 

7.5 YR 5/6 strong brown and 2.5 Y 7/1 light gray clay (gray 
is about 25%), moist, no rocks 



SOIL BORING LOG 

Exploration for: Site Characterization Location 
Rapid Fuel Pit #1 

Roosevelt Roads- U.S. Naval Station 

Date: 3l17/95 
Ceiba, Puerto Rico 

Boring No.: SB-9 L MW-3 
Water Table 

Recorded By: M. Bauer 
SB-9 - 10.12' BLS 

Drill Type: Trailer Rig 
MW-3 - 6.42' Below TOC 

Weather: Sunny, 80°, bree~ 

··'··'·'·'·':''< •• · ' ., .. -, .. _,-,.· So'i'l .;_,_{}_'>_ . il~d r~ ,··sample Type << Depth._.,,_ .... ' .. ·No. of. 
---~ ..... -· \ { 

·····'··•·••< 

.,, No{ Blows i> 
.,-,',-,'-.-,-,',-,-,·····-',·.···,······,··-·•'•······-·-·•>_,...... ····: > .• > to ----- . . . .... 

Froni · .............. ·.··.·· 
.. T.'.': ·····.··.········· ·.· 1·-,·. ··::/ : .. _,: ... ,_·_,,._, __ ,_._,,,_,_,_, ·/··, ?· ' _-_. ___ ,_. 

SB-9 SPT 0 2 8 6 2.5 YR 4/2 dark grayish brown clay with pebble to gravel 
50 (3") sized rock (moist) 

SB-9 SPT 2 4 7 9 10 y 4/4 dark yellowish brown clay with pebble to gravel 
15 16 sized rock (dry) 

SB-9 SPT 4 6 3 7 7.5 y 4/6 strong brown clay with pebble sized pieces of 
14 16 carbon 

SB-9 SPT 6 8 5 8 5 YR 4/6 yellowish red clay, soft (moist) 
10 50 

SB-9 SPT 8 10 32 16 5 YR 4/6 yellowish brown and 2.5 YR 4/6 dark red clay 
32 41 (Motte led) 

SB-9 SPT 10 12 10 22 Same as above with 10% 2.5 YR 7/1 light gray clay, firm 
26 32 (dry, slightly moist) 

SB-9 SPT 12 14 8 16 Same as above with gray increasing to 25% 
19 25 

SB-9 SPT 14 16 8 14 Same as above but gray decreased to 10%, soft (moist) 
18 22 

SB-9 SPT 16 18 6 10 Same as above 
12 15 

SB-9 SPT 18 20 4 9 10 YR 5/6 yellowish brown and 2.5 Y 7/1 light gray clay 
12 18 motte led, very soft, very moist 

*Remarks 

PH - post hole 

SPT - standard penetration test 

10949520 



Exploration for: Site Characterization 

Date: 3/17/95 

Boring No.: SB-9 (A1) 

SOIL BORING LOG 

Location 

Water Table 

Rapid Fuel Pit #1 
Roosevelt Roads - U.S. Naval Station 

Ceiba, Puerto Rico 

Recorded By: .:.;M.;.;.·-=B:.::a:.:uc=e:....r -----------
N/A 

Drill Type: 

Weather: 

SB-9 
(A-1) 

*Remarks 

Trailer Rig 

Sunny, 80°, breezy 

SPT 0 

PH - post hole 

1.5 

SPT - standard penetration test 

10948520 

8 6 
50 (3") 

. '·· · .. ' ·. . ,', ''"· ., .. ::. ·'·'"·'·.'.... : 

Soil Desel'iption and Boring Log 
,,,., .....• > i,,, ' ............. . 

2.5 Y 4/2 dark grayish brown clay with pebble to gravel 
sized pieces of rock. Drillers hitting concrete at 1.5' moving 
boring 



SOIL BORING LOG 

Exploration for: Site Characterization Location 
Rapid Fuel Pit #1 

Roosevelt Roads- U.S. Naval Station 

Date: 3L21L95 
Ceiba, Puerto Rico 

Boring No.: SB-10 
Water Table 

Recorded By: M. Bauer 
~ 8.21 BLS 

Drill Type: Trailer Rig 

Weather: Sunny:, 80°, breefY 

1 sample Type 
Depth ······•••••·••····· 

No: ·of ... ······· ·.· s~n· Description aric:i Boring Log 
·.·· .. 

I No ... 

. ··············•·>\ 

·······Blows .. 
.. . ... 

From To •> ... ·•···· ...... 
< > ...... 

. ... 
SB-10 SPT 0 2 9 15 4/5 GY dark greenish gray clay with pebble to gravel sized 

18 20 fill 

SB-10 SPT 2 4 15 10 10 YR 4/4 dark yellowish brown clay in bottom 1' of spoon, 
10 12 top 1 ' same as above 

SB-10 SPT 4 6 3 5 7.5 YR 3/4 dark brown clay with gravel sized rocks 
6 9 

SB-10 SPT 6 8 2 3 10 YR 5/6 yellowish brown clay (moist) 
3 2 

SB-10 SPT 8 10 7 11 5Y 6/2 olive gray, 7.5 YR 4/6 strong brown, and 1 0 R 3/4 
15 25 dusky red clay, motte led, (wet) 

*Remarks 

PH - post hole 

SPT - standard penetration test 

SAA - Same as above 

10948520 



SOIL BORING LOG 

Exploration for: Site Characterization 

Date: 3/17/95 

Boring No.: SB-10 (A1) 

Recorded By: '-'M.c:.·...::B:::::a:.:::uc::e'--r ----------­

Drill Type: .:.T!.!:ra~il~er'-!...:R:::.i9L-----------

SB-10 
(A-1) 

*Remarks 

SPT 

PH - post hole 

0 1.0 

SPT - standard penetration test 

10948520 

50 

Location 

Water Table 

Rapid Fuel Pit # 1 
Roosevelt Roads - U.S. Naval Station 

Ceiba, Puerto Rico 

N/A 

Drillers hitting concrete at 1-foot moving boring location 



SOIL BORING LOG 

Exploration for: Site Characterization Location 
Rapid Fuel Pit #1 

Roosevelt Roads- U.S. Naval Station 

Date: 3{.22{.95 
Ceiba, Puerto Rico 

Boring No.: SB-11 
Water Table 

Recorded By: M. Bauer 
~ 14.05 BLS 

Drill Type: Trailer Rig 

Weather: Sunn::t, 80°, bree~ 

Sample Type. >·Depth .. .··No. of . ··.·.· ~()n. pesc~iption •ar1cr ~~@9 Log. ·······• · < · ..•.• 
No, ·Blows 

... ·.· . < ·.·.·. . ... .. ·. 
.. ...... From To ..... 

'·.··.·········· 
·········· 

SB-11 SPT 0 2 11 13 4/10 Y dark greenish gray clay with gravel fill 
15 19 

SB-11 SPT 2 4 14 12 Top 1-foot of spoon same as above, bottom 1-foot- 10 YR 
24 32 4/4 dark yellowish brown clay with gravel fill 

SB-11 SPT 4 6 20 22 2.5 y 4/2 dark grayish brown clay with 90% gravel sized 
20 26 rocks (moist) 

SB-11 SPT 6 8 6 12 5 YR 4/6 yellowish red clay, (moist) 
25 40 

SB-11 SPT 8 10 5 7 10 YR 5/6 yellowish brown clay (dry) 
21 40 

SB-11 SPT 10 12 4 9 2.5 YR 4/6 dark red, 10 YR 5/6 yellowish brown and 6/N 
21 27 gray clay (dry) gray ~ 10% 

SB-11 SPT 12 14 5 8 Same as above but gray increased to 25% 
21 30 

SB-11 SPT 14 16 5 10 Same as above 
15 25 

SB-11 SPT 16 18 5 11 Same as above but gray increased to 50% (moist) 
17 25 

*Remarks 

PH - post hole 

SPT - standard penetration test 

SAA - same as above 

10948520 



Exploration for• Site Characterization 

Date: 3/23/95 

Boring No.: SB-12 (A-1) 

SOIL BORING LOG 

Location 

Water Table 

Rapid Fuel Pit #1 
Roosevelt Roads- U.S. Naval Station 

Ceiba, Puerto Rico 

Recorded By: ,_,M.:.:.·..::B::.::a:.:::u=e'--r -----------
~2' BLS 

Drill Type: Trailer Rig 

Weather: Sunny, 80°, breezy 

·. .. ·.·. ..· 
Sample Type 

No. • .·· 
I·•·. ·.· .... 

SB-12 
(A-1) 

*Remarks 

SPT 

PH - post hole 

Depth .. ·· .. 

From To .< 

0 2 

SPT- standard penetration test 

10948520 

No.of·······.····l·······. Description arid 80ririg l..()g 
Blows .••.••.• 

_:::_··· 

22 27 
17 12 

. ..... .. . .. . 

.·.··•·· . ····•········ ........ ·.·< ······ .·· ..·. 

Gravel and sand fill with 5%, 5 Y 4/1 dark gray clay. 
Terminated boring due to water with sheen on it in hole. 



SOIL BORING LOG 

Exploration for: Site Characterization Location 
Rapid Fuel Pit #1 

Roosevelt Roads- U.S. Naval Station 

Date: 3/24L95 
Ceiba, Puerto Rico 

Boring No.: SB-12 
Water Table 

Recorded By: M. Bauer N/A 

Drill Type: Trailer Rig 

Weather: Sunn::t:, 80°, bree~ 

Sample •··• ... ·Depth. 
.. . . .·· .. .. . .. .: . 

·········• ) Type No. of .. 

No. .... Blows ... I· 

>• ·••······· } ... · .· ......•................ ······· .... ·.·.· ...... · /.. i i .... .. · . .. · From To·· .. ·.·:· 
. .. ··.·••······ . 

SB-12 SPT 0 2 4 4 4/5 GY dark greenish gray clay with gravel sized fill (moist) 
3 7 

SB-12 SPT 2 4 12 36 Top 1' of spoon same as above, bottom 1'- 10 YR 4/4 
10 13 dark yellowish brown clay with above gravel sized fill (dry) 

SB-12 SPT 4 6 2 5 7.5 YR 5/6 strong brown clay with carbon pebbles. Free 
9 11 product dripping from spoon 

PH - post hole 

SPT - standard penetration test 

SAA - Same as above 

10948520 



SOIL BORING LOG 

Exploration for: Site Characterization Location 
Rapid Fuel Pit #1 

Roosevelt Roads- U.S. Naval Station 

Date: 4L3L95 
Ceiba, Puerto Rico 

Boring No.: SB-13 
Water Table 

Recorded By: M. Bauer 
~ 15.52' BLS 

Drill Type: Trailer Rig 

Weather: Sunn1::, 80°, breezv 

.. ·,·: · ... 
, ~~il oescl',~•'· · 1 El()rin~ ~o~··'··.·.·.·•·., .. : .. ·.·,·,., ,, ·.,·.·.·,••·'' ··sample Type Depth·'· > No. of ... .. :'< 

No~ ·.·.•. I. ,. r··.·, Blows> · ...• '''··•'·'·'•· ....... . ,..Jon\~~ ,·,· . •,.:'. > < ,., > 
' / ' / > . ····',',·. ,, From ·To .. .. · . 

SB-13 pH 0 2 N/A 4/10 Y dark greenish gray clay with pebble to gravel sized fill 

SB-13 SPT 2 4 5 4 Top 1-foot 10 YR 4/4 dark yellowish brown clay, bottom 6" 
6 8 4/5B dark bluish gray clay (wet) 

SB-13 SPT 4 6 5 10 7.5 YR 4/3 brown clay, soft (moist) 
12 17 

SB-13 SPT 6 8 5 5 10 YR 4/3 brown clay, firm (slightly moist) 
8 12 

SB-13 SPT 8 10 7 15 7.5 YR 5/6 strong brown clay with carbon pebbles, firm 
20 22 (slightly moist) 

SB-13 SPT 10 12 5 7 2.5 YR 4/6 dark red, 10 YR 4/6 dark yellowish brown and 2.5 
17 15 Y 7/1 light gray clay (motteled) gray "" 10% 

SB-13 SPT 12 14 6 21 Same as above but gray increased to 50% 
29 31 

SB-13 SPT 14 16 10 16 Same as above but gray decreased to 25% (moist) soft 
25 33 

SB-13 SPT 16 18 13 20 5 YR 4/6 yellowish red clay with carbon pebbles (moist) soft 
31 20 

*Remarks 

PH - post hole 

SPT - standard penetration test 

SAA - same as above 

10948520 



SOIL BORING LOG 

Exploration for: Site Characterization Location 
Rapid Fuel Pit #1 

Roosevelt Roads- U.S. Naval Station 

Date: 4(.4(.95 
Ceiba, Puerto Rico 

Boring No.: SB-14 
Water Table 

Recorded By: M. Bauer 4-6' BLS 

Drill Type: Trailer Rig 

Weather: Sunny, 80°, breezy 

.... ·'. I < x, oepttl Y/ i•··· > sen ~~ ···••···. Sample Type No. of .. 

I '·· ,,·,·, ,.·.·, ~·r--·) t > . ,, ·'·.··'.'.·. ·.. \ No~ . ·.·.· .. · ...... ·.·.·.·. . ··'Blows·· 
... ,'.···'· From ·•··<··To·· ,··~~',,·, I,,,.· i____j --L;_d -----_______;______ ~ ~ 2: L .. 
SB-14 SPT 0 2 NA 10 YR 4/1 dark gray, sub-rounded to sub-angular sand, fine 

SB-14 SPT 2 4 9 9 3/5 GY dark greenish gray clay (moist) firm 
6 8 

SB-14 SPT 4 6 2 3 10 YR 4/4 dark yellowish brown clay with pebble sized fill 
13 9 (moist), firm, water in hole at 4-6' terminated boring so 

contamination won't spread down 

PH - post hole 

SPT - standard penetration test 

SAA - Same as above 

10948520 



SOIL BORING LOG 

Exploration for: Site Characterization 

Date: :;:.4/~4:~.::19::.:::5:..._ _________ _ 

Boring No.: =S..::B:..._-1.:...:5'--------------

Recorded By: "'Mc:.:.·..=B:.::a,u::::e.:...r -----------

Drill Type: Trailer Rig 

Weather: Sunny, 80°, breezy 

Location 

Water Table 

Rapid Fuel Pit #1 
Roosevelt Roads- U.S. Naval Station 

Ceiba, Puerto Rico 

~3' BLS 

i• ••··········· Depth .. ···· <1
• ·No.Qt .. \.l··· 

.··.·. Blows .. ·.·.·•·•• 

.... . .... 

Sample Type 
... ·····~ .... . · .. · .. . ..... . 

.........•.•....... .:.. 

SB-15 pH 

SB-15 pH 

*Remarks 

PH - post hole 

From To 1 2 ~ 

0 2 

2 4 

N/A 

N/A 

10 YR 4/1 dark gray sub-annular, sub-rounded fine sand 
with 4/10 Y dark green clay 

4/10 Y dark green clay (wet) 

SPT - standard penetration test 

10948520 



SOIL BORING LOG 

Exploration for: Site Characterization Location 
Rapid Fuel Pit #1 

Roosevelt Roads - U.S. Naval Station 

Date: 4i4i95 
Ceiba, Puerto Rico 

Boring No.: SB-16 
Water Table 

Recorded By: M. Bauer 
N/A 

Drill Type: Trailer Rig 

Weather: Sunny, 80°, bree~ 

sample·· Type Depth . ···< < No; ()f .. Soil De~ription and Boring Log / > \ 
No.· 

1
< Blows .·.·.. . . !; 

· ... · .. : ...... From ..... To··.·::· I ·· .. · .. ···.·· .. ·.·.·.· . ·.····· .. . .. ·.:.: ..................... ....•........ · ................... ................ .... ······ 

SB-16 pH 0 2 N/A 10 YR 4/1 dark gray fine sand and gravel fill 

SB-16 pH 2 3 N/A All gravel fill. Gravel has a sheen on it, terminated boring. 

*Remarks 

PH- post hole 

SPT - standard penetration test 

10948520 



SOIL BORING LOG 

Exploration for: Site Characterization Location 
Rapid Fuel Pit #1 

Roosevelt Roads - U.S. Naval Station 

Date: 4L10L95 
Ceiba, Puerto Rico 

Boring No.: SB-17 
Water Table 

Recorded By: M. Bauer N/A 

Drill Type: Trailer Mounted Rig 

Weather: Sunn~, 80°, bree~ 

.. . .. . ... · ... · ··~ · · · ~. , a~d · ·············· ... .Sample Type Depth· No. of· .• · ... · · SoU~w-.. 1 ·~~.. f.J()rl~~ Log . 
No ... Blows .·.·•··· ••••• < 

From ··To .••... f. 

· ...• ·.···•···••······ 22 ·.·.·.· .. ------- __________ [ . . ·····················•··• . /. ... · .. 
····.·.····~ .:.:::_ j ~/ 

SB-17 0 14" N/A Cored concrete, product and water filling hole. Terminated 
boring so contamination is not dragged down. 

*Remarks 

PH - post hole 

SPT - standard penetration test 

1 094SS2D 



Exploration for: Site Characterization 

Date: 4/10/95 

Boring No.: RRP #1 - SB-17 

Recorded By: Julie Skidmore 

Drill Type: CME-55 

Weather: Overcast 80° humid 

sample Type 
No~ 

0 2 

*Remarks 

PH - post hole 

SPT - standard penetration test 

10948520 

SOIL BORING LOG 

Location 

Water Table 

Rapid Fuel Pit #1 
Roosevelt Roads- U.S. Naval Station 

Ceiba, Puerto Rico 

N/A 

Abandoned boring after concrete was cored 



SOIL BORING LOG 

Exploration for: Site Characterization Location 
Rapid Fuel Pit #1 

Roosevelt Roads- U.S. Naval Station 

Date: 4L10£95 
Ceiba, Puerto Rico 

Boring No.: SB-18 
Water Table 

Recorded By: M. Bauer 
~ 12.72 BLS 

Drill Type: Trailer Mounted Rig 

Weather: Sunny, 80°, bree~ 

sampre·•··· 
... 

' Nd;~f > ooi ' ~"'·" 0~~m~~~~ / ...• · Type 1 > Depth••···· 
· <No,, ·.• ie1ows· ,Coo.. '·'o ):.:o 

.. 
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from · To····. ., 

SB-18 N/A 0 14" N/A Cored concrete 

SB-18 SPT 14" 2' 7 12 Silty clay, motteled, brownish yellow 10 YR 6/8 and olive 
10 6 brown 2.5 YR 4/4 

SB-18 SPT 2 4 12 50-5" Silty clay, greenish gray, 10y 5/1 pebble sized rock 
fragments (fill) moist 

SB-18 SPT 4 6 13 34 Silty clay, greenish black, 10y 2.5/1, some rock fragments, 
10 8 pebble to cobble sized 

SB-18 SPT 6 8 9 10 Silty clay, brown 10 YR 4/3 streaked with gray, 10YR 4/1 
12 13 very stiff 

SB-18 SPT 8 10 4 8 Same as above 
9 11 

SB-18 SPT 10 12 3 10 Same as above but also streaked with black 1 0 YR 1 /2 
11 14 

SB-18 SPT 12 14 7 11 Same as above (wet) 
16 23 

*Remarks 

PH - post hole 

SPT - standard penetration test 

10948520 



SOIL BORING LOG 

Exploration for: Site Characterization Location 
Rapid Fuel Pit #1 

Roosevelt Roads- U.S. Naval Station 

Date: 4(11(95 
Ceiba, Puerto Rico 

Boring No.: SB-19 
Water Table 

Recorded By: M. Bauer 
~ 15.60' BLS 

Drill Type: Trailer Mounted Rig 

Weather: Sunny, 80° I bree~ 

Sample. · <oeptll > > ·: .·.·· .. 
: ::::;::: ~ 

•· > ·JJ,.~~·ro ····· ' > "" ~.~ii~.)l!~r· "· Type 
(? 

No>ot 
I .·.• ..•. • .• ~~·.~ ~ > < 

· ··.·• No.>< 
.·•>••••·••rc><>•·.·• 

Blows 

••••••••••••• 
I•/································.· ················.\;;········· .. ;······························ ••·•• .. ·!•·•······ .....•............ I·•····················· 

·····From>> 

SB-19 SPT 0 2 14 16 Sandy clay, brown 10YR 3/2 with 50% pebble to cobble 
15 14 sized rock fragments 

SB-19 SPT 2 4 9 7 Sandy, silty clay, dark yellowish brown 10 YR 4/6 motteled 
6 7 with white 5 Y 8/1 

SB-19 SPT 4 6 8 12 Silty clay, dark yellowish brown 10 YR 3/4 and black 10 YR 
16 17 2/1 , very stiff 

SB-19 SPT 6 8 6 9 Silty clay, yellowish brown 10 YR 4/6, very stiff 
11 14 

SB-19 SPT 8 10 5 8 Silty clay, yellowish brown 10 YR 5/6 molteled with dark red 
15 21 2.5 YR 4/8 and black 10 YR 2/1, very stiff 

SB-19 SPT 10 12 6 15 Silty clay, white 10 YR 8/1 motteled with dark red 2.5 YR 
20 24 4/8 and black 1 0 YR 2/1 , very stiff 

SB-19 SPT 12 14 5 11 Same as above 
20 30 

SB-19 SPT 14 16 12 19 Same as above 
26 34 

SB-19 SPT 16 18 13 22 Same as above 
25 40 

*Remarks 

PH - post hole 

SPT - standard penetration test 

10948520 
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APPENDIX 8 

MONITORING WELL CONSTRUCTION DIAGRAMS 



MW-1 

8"¢ MANHOLE WITH 
BOLT DOWN COVER 

(DRAWING NOT TO SCALE) 

PROJECT NO.: 399.19 
WELL NO.: MW-1 
BY: M. BAUER 
DATE: 3/20/95 
CASING ELEVATION: 24.111 FEET 
DEPTH TO WATER UPON COMPLETION: 6.12 FEET 
UNIT MONITORED: SURFICIAL AQUIFER 

DRILLER: SOIL TECH, INC. 
DRILLING METHOD: HOLLOW STEM AUGER 
TOTAL DEPTH: 14.2 FEET 
;AMPLE TYPE: SPLIT SPOON 
SAMPLE INTERVAL: CONTINUOUS 

5/IB/9!1 Tl ..t-10/AI.IS 
39S1901R/J9919GOl.DI'IIl 

CONCRETE PAD: 
(2' X 2' X 0.5') 

WATER TIGHT LOCKING CAP AND LOCK 

v .Aoo----- CEMENT GROUT SEAL 
(FROM 0' TO 1.2' BLS) 

~1------2" DIA. SCHEDULE 40 PVC THREADED 
WELL CASING 
(FROM 0' TO 4. 2' BLS) 

BENTONITE SEAL 
(FROM 1.2' TO 2.2' BLS) 

·~==:;L;;;.,j,jlf---- 6/18 SILICA SAND PACK 
(FROM 2.2' BLS TO 14.2' BLS) 

t::==:r;...,. ____ 2" DIA. SCHEDULE 40 PVC THREADED 
WELL SCREEN, 0.010 IN. SLOT 
(FROM 4.2' BLS TO 13. 7' BLS) 

qu.~~~ 
BLASLAND, BOUCK & LEE, INC. 

£NGIN££RS ~ SCIENTISTS 

ROOSEVELT ROADS U.S. NAVAL STATION 
RAPID REFUEL 

CEIBA, PUERTO RICO 

MONTORING WELL MW-1 
CONSTRUCTION DETAIL 



MW-2 

8"¢ MANHOLE WITH 
BOLT DOWN COVER 

(DRAWING NOT TO SCALE) 

PROJECT NO.: 399.19 
WELL NO.: MW-2 
BY: M. BAUER 
DATE: 3/20/95 
CASING ELEVATION: 23.195 FEET 
DEPTH TO WATER UPON COMPLETION: 6.13 FEET 
UNIT MONITORED: SURFICIAL AQUIFER 

DRILLER: SOIL TECH, INC. 
DRILLING METHOD: HOLLOW STEM AUGER 

'"!TAL DEPTH: 14.2 FEET 
,MPLE TYPE: SPLIT SPOON 

SAMPLE INTERVAL: CONTINUOUS 

/18/95 "Z7 ..tlD/AI.iS 
::S1901R/39919<l02.DI'IG 

CONCRETE PAD: 
(2' X 2' X 0.5') 

WATER TIGHT LOCKING CAP AND LOCK 

VA-1111-----CEMENT GROUT SEAL 
(FROM 0' TO 1.2' BLS) 

~1----2" DIA. SCHEDULE 40 PVC THREADED 
WELL CASING 
(FROM 0' BLS TO 4.2' BLS) 

BENTONITE SEAL 
(1.2' TO 2.2' BLS) 

··~=l~------ 6/18 SILICA SAND PACK 
(FROM 2.2' TO 14.2' BLS) 

!====!',..,.---- 2" DIA. SCHEDULE 40 PVC THREADED 
WELL SCREEN, 0.010 IN. SLOT 
(FROM 4.2' BLS TO 13. 7' BLS) 

~~=-~~~~ 
BLASLAND, BOUCK & LEE, INC. 

ENGINEERS b SCIENnSTS 

ROOSEVELT ROADS U.S. NAVAL STATION 
RAPID REFUEL 

CEIBA, PUERTO RICO 

MONTORING WELL MW -2 
CONSTRUCTION DETAIL 



MW-3 

8"¢> MANHOLE WITH 
BOLT DOWN COVER 

(DRAWING NOT TO SCALE) 

PROJECT NO.: 399.19 
WELL NO.: MW-3 
BY: M. BAUER 
DATE: 3/22/95 
CASING ELEVATION: 23.96.3 FEET 
DEPTH TO WATER UPON COMPLETION: 14.00 FEET 
UNIT MONITORED: SURFICIAL AQUIFER 

DRILLER: SOIL TECH, INC. 
DRILLING METHOD: HOLLOW STEM AUGER 

1TAL DEPTH: 19.5 FEET 
,MPLE TYPE: SPLIT SPOON 

SAMPLE INTERVAL: CONTINUOUS 

/lB/95 Z7 JHD/AIJS 
'J91901R/J991 9002.Dv.G 

CONCRETE PAD: 
(ROUND - 12" DIAMETER) 

VA-.,._ ___ CEMENT GROUT SEAL 
(FROM 0' TO 1' BLS) 

~----2" DIA. SCHEDULE 40 PVC THREADED 
WELL CASING 
(FROM 0' TO 4' BLS) 

BENTONITE SEAL 
(1' TO 2' BLS) 

. .:..11111----- 6/18 SILICA SAND PACK 
(FROM 2' BLS TO 19' BLS) 

t::===l;.;;,i,l----- 2" DIA. SCHEDULE 40 PVC THREADED 
WELL SCREEN, 0.010 IN. SLOT 
(FROM 4' BLS TO 19' BLS) 

~~~~ 
BLASLAND, BOUCK & LEE, INC. 

ENGINEERS & SCIENTISTS 

ROOSEVELT ROADS U.S. NAVAL STATION 
RAPID REFUEL 

CEIBA, PUERTO RICO 

MONTORING WELL MW-3 
CONSTRUCTION DETAIL 



MW-4 

BOLT DOWN COVER 

(DRAWING NOT TO SCALE) 

PROJECT NO.: 399.19 
WELL NO.: MW-4 
BY: J. Skidmore 
DATE: 4/11/95 
CASING ELEVATION: 27.391 FEET 
DEPTH TO WATER UPON COMPLETION: 14.00 FEET 
UNIT MONITORED: SURFICIAL AQUIFER 

DRILLER: SOIL TECH, INC. 
DRILLING METHOD: HOLLOW STEM AUGER 
~OTAL DEPTH: 20 FEET 

AMPLE TYPE: SPLIT SPOON 
SAMPLE INTERVAL: CONTINUOUS 

•/IB/95 Z7 JHD/AI.IS 
'·99i901R/J991 0002.DWG 

CONCRETE PAD: 
(ROUND - 12" DIAMETER) 

WATER TIGHT LOCKING CAP AND LOCK 

V.Ao...----CEMENT GROUT SEAL 
(FROM 0' TO 2.0' BLS) 

~---- 2n DIA. SCHEDULE 40 PVC THREADED 
WELL CASING 
(FROM 0' TO 5.0' BLS) 

BENTONITE SEAL 
(FROM 2.0' TO 3.0' BLS) 

.,..,.., ___ 6/18 SILICA SAND PACK 
(FROM 3.0' BLS TO 20' BLS) 

1==~....._ ___ 2" DIA. SCHEDULE 40 PVC THREADED 
WELL SCREEN, 0.010 IN. SLOT 
(FROM 5.0' BLS TO 19.5' BLS) 

BLASLAND, BOUCK & LEE, INC. 
ENGINEERS .& SCIEN77STS 

ROOSEVELT ROADS U.S. NAVAL STATION 
RAPID REFUEL 

CEIBA, PUERTO RICO 

MONTORING WELL MW-4 
CONSTRUCTION DETAIL 



MW-5 

BOLT DOWN COVER 

(DRAWING NOT TO SCALE) 

PROJECT NO.: 399.19 
WELL NO.: MW-5 
BY: J. SKIDMORE 
DATE: 4/11/95 
CASING ELEVATION: 23.251 FEET 
DEPTH TO WATER UPON COMPLETION: 14.00 FEET 
UNIT MONITORED: SURFICIAL AQUIFER 

DRILLER: SOIL TECH, INC. 
DRILLING METHOD: HOLLOW STEM AUGER 
~~TAL DEPTH: 20 FEET 

,MPLE TYPE: SPLIT SPOON 
.,AMPLE INTERVAL: CONTINUOUS 

•/18/95 T1 ..liD/AI.IS 
·.q91901R/39919G02.DWG 

CONCRETE PAD: 
(ROUND - 12" DIAMETER) 

'---~WATER TIGHT LOCKING CAP AND LOCK 

VA------CEMENT GROUT SEAL 
(FROM a· TO 6.0' BLS) 

~----2" DIA. SCHEDULE 40 PVC THREADED 
WELL CASING 
(FROM a• TO 10.0' BLS) 

BENTONITE SEAL 
(FROM 6.0' TO 7.0' BLS) 

'.1====!.~--- 6/18 SILICA SAND PACK 
(FROM 7.0' BLS TO 20' BLS) 

J=:::::r;;..,._ ___ 2" DIA. SCHEDULE 40 PVC THREADED 
WELL SCREEN, 0.010 IN. SLOT 
(FROM 1 a. a· BLS TO 19.5' BLS) 

~~~~ 
BLASLAND, BOUCK & LEE, INC. 

£NG/NE:£RS & SCIENTISTS 

ROOSEVELT ROADS U.S. NAVAL STATION 
RAPID REFUEL 

CEIBA, PUERTO RICO 

MONTORJNG WELL MW-5 
CONSTRUCTION DETAIL 



MW-6 

BOLT DOWN COVER 

(DRAWING NOT TO SCALE) 

PROJECT NO.: 399.19 
WELL NO.: MW-6 
BY: J. SKIDMORE 
DATE: 4/11/95 
CASING ELEVATION: 23.251 FEET 
DEPTH TO WATER UPON COMPLETION: 14.00 FEET 
UNIT MONITORED: SURFICIAL AQUIFER 

DRILLER: SOIL TECH, INC. 
DRILLING METHOD: HOLLOW STEM AUGER 

1TAL DEPTH: 20 FEET 
AMPLE TYPE: SPLIT SPOON 

SAMPLE INTERVAL: CONTINUOUS 

_ '/1Bj95 27 JHD/AI.OS 
i991901R/3ll9t 9002.01113 

CONCRETE PAD: 
(ROUND - 12" DIAMETER) 

WATER TIGHT LOCKING CAP AND LOCK 

V.Ao-----CEMENT GROUT SEAL 
(FROM 0' TO 6.0' BLS) 

~f-----2" DIA. SCHEDULE 40 PVC THREADED 
WELL CASING 
(FROM 0' TO 10.0' BLS) 

BENTONITE SEAL 
(FROM 6.0' TO 7.0' BLS) 

.~1----- 6/18 SILICA SAND PACK 
(FROM 7.0' BLS TO 20' BLS) 

I===P,...__ ___ 2" OIA. SCHEDULE 40 PVC THREADED 
WELL SCREEN, 0.010 IN. SLOT 
(FROM 10.0' BLS TO 19.5' BLS) 

BLASLAND, BOUCK & LEE, INC. 
ENGINEERS & SCIENTISTS 

ROOSEVELT ROADS U.S. NAVAL STATION 
RAPID REFUEL 

CEIBA, PUERTO RICO 

MONTORING WELL MW-6 
CONSTRUCTION DET All 
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APPENDIX C-1 

UTILITY LOCATI.ON/WELL PERMITS 

Prior to initiating field work, the proposed soil boring and monitoring well 

locations were provided to Mr. Pedro Ruiz (NAVSTA Roosevelt Roads -

Environmental Engineering Division/Public Works Department). Mr. Ruiz arranged 

a utility check in the proposed work area prior to initiation of the SC field 

investigation. As a safety precaution, whenever possible, the first 4 feet of each 

soil boring and monitoring well were installed with a hand auger to avoid 

accidentally puncturing underground pipes/conduits. 

Well construction permits were obtained from the Puerto Rico Department 

of Natural Resources, prior to initiating the field investigation. 



MEMORANDUM 

From: Facilities Management Division, PWD 
To: BLASLAND, BOUCK & LEE, JOSE GARRIDO 

4330 
N02C-A411 
08 FEB 95 

Subj: EXCAVATION PERMIT FOR SOIL BORRINGS AT 460 AND REF. PIT #1 

Ref: (a) Memo received 01/27/95 

Encl: (1) Exhibits 1 thru 5 

1. Per reference (a), the excavation permit is approved based on 
the existing utilities information contained on existing filed 
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 and in enclosure (1). 

3. Should any utilities be damaged or disconnected immediate 
notification shall be done to PWD. 

4. Arrangements for repairs of any utilities damaged or 
disconnected shall be done by contractor after written 
notification to PWD is made. 

5. If any additional information or assistance is needed to 
perform excavation safely, please contact Mr. Caleb Romero, 
Utilities Engineer, at telephone extensions 4068/4268. 
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APPENDIX C-2 

EQUIPMENT DECONTAMINATION 

Prior to beginning work and before installing each soil boring and 

monitoring well, the drilling rig and associated equipment were decontaminated 

by removing loose soil from the equipment, followed by steam cleaning. Potable 

water from a spigot at the decontamination area and alconox (non-phosphate 

soap) were used for steam cleaning. Equipment decontamination areas are 

located in the old Bundy gas station area and within a concrete burned area 

near the pier. 

Equipment decontamination at the Bundy gas station area was conducted 

in a 20-foot by 20-foot with 6-inch high wood walls and covered with plastic 

sheeting to contain the decon water. Decontamination water contained in the 

decontamination area volatilized to the atmosphere before it could be pumped 

into 55-gallon drums for disposal. 

During installation of each soil boring, 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 borehole 

was installed. 



APPENDIX C-3 

AIR MONITORING 

During drilling activities, the breathing zone around the soil borings and 

monitoring wells was routinely monitored with an OVA. Results of the daily air 

monitoring are presented in this Appendix. The breathing zone levels did not 

exceed 0.0 ppm while drilling any boreholes or monitoring wells. 



AIR MONITORING 

PROJECT: Roosevelt Roads U.S. Naval Station- Rapid Refuel Pits #1 

MONITORING INSTRUMENT: Foxboro Orangic Vapor Analyzer 

AIR MONITORING: M. Bauer ACTIVITY: Drilling 
LEVEL OF PROTECTION: D 

Breathing Zone at Rig/Background 

Date Time Boring Location Instrument Reading (ppm) 

3/14/95 1 1:15 SB-1 - (1.5') 0!0 

3/14/95 12:00 SB-1 - (6-8') 0/0 

3/14/95 13:30 SB-1 - (8-10') 0/0 

3/14/95 14:30 SB-1 - (14-16') 0!0 

3/14/95 15:15 SB-1 - (20-22') 0/0 

3/14/95 16:00 SB-2 -(1.5') 0!0 

3/14/95 17:20 SB-2 - (8-10') 0!0 



AIR MONITORING 

PROJECT: Roosevelt Roads U.S. Naval Station- Rapid Refuel Pits #1 

MONITORING INSTRUMENT: Foxboro Orangic Vapor Anall£zer 

AIR MONITORING: M. Bauer ACTIVITY: Drilling 
LEVEL OF PROTECTION: D 

Breathing Zone at Rig/Background 

Date Time Boring Location Instrument Reading (ppm) 

3/15/95 07:30 SB-3 (2-4') 0/0 

3/15/95 08:30 SB-3 (6-8') 0!0 

3/15/95 13:15 SB-4 (2-4') 0!0 

3/15/95 13:55 SB-4 (6-8') 0/0 

3!15/95 14:46 SB-5 (2-4') 0!0 

3/15/95 15:10 SB-5 (6-8') 0/0 

3/15/95 15:50 SB-6 (2-4') 0/0 

3/15/95 16:30 SB-6 (8-1 0') 0!0 



AIR MONITORING 

PROJECT: Roosevelt Roads U.S. Naval Station - Rapid Refuel Pits #1 

MONITORING INSTRUMENT: Foxboro Orangic Vapor Analyzer 

AIR MONITORING: M. Bauer ACTIVITY: Drilling 
LEVEL OF PROTECTION: D 

Breathing Zone at Rig/Background 

Date Time Boring Location Instrument Reading (ppm} 

3/16/95 09:30 SB-7 (2-4'} 0!0 

3/16/95 10:15 SB-7 (8-1 0'} 0/0 

3/16/95 10:42 SB-7 (12-14') 0/0 

3/16/95 13:44 SB-8 (0-2') 0/0 

3/16/95 14:15 SB-8 (4-5'} 0/0 

3/16/95 14:45 SB-8 (10-12') 0/0 



AIR MONITORING 

PROJECT: Roosevelt Roads U.S. Naval Station - Rapid Refuel Pits #1 

MONITORING INSTRUMENT: Foxboro Orangic Vapor Analyzer 

AIR MONITORING: M. Bauer ACTIVITY: Drilling 
LEVEL OF PROTECTION: D 

Breathing Zone/Background 

Date Time Boring Location Instrument Reading (ppm) 

3/17/95 10:30 SB-9 (2-4') 0/0 

3/17/95 11:45 SB-9 (12-14') 0/0 



AIR MONITORING 

PROJECT: Roosevelt Roads U.S. Naval Station - Rapid Refuel Pits #1 

MONITORING INSTRUMENT: Foxboro Oranqic Vapor Analyzer 

AIR MONITORING: M. Bauer ACTIVITY: Drilling at Rapid Refuel Pits 1 
LEVEL OF PROTECTION: D 

Drillers Breathing Zone/Background 

Date Time Boring Location Instrument Reading (ppm) 

3/17/95 10:39 SB-9 (2-4') 0/0 

3/17/95 12:15 SB-9 (12-14') 0/0 

3/17/95 12:40 SB-9 (18-20') 0/0 



AIR MONITORING 

PROJECT: Roosevelt Roads U.S. Naval Station - RaQid Refuel Pits #1 

MONITORING INSTRUMENT: Foxboro Orangic VaQor Analyzer 

AIR MONITORING: M. Bauer ACTIVITY: Drilling 
LEVEL OF PROTECTION: 0 

Breathing Zone/Background 

Date Time Boring Location Instrument Reading (ppm) 

3/20/95 15:35 MW-2 (2-4') 0!0 

3/20/95 16:25 MW-2 (12-14') 0/0 



AIR MONITORING 

PROJECT: Roosevelt Roads U.S. Naval Station -Rapid Refuel Pits #1 

MONITORING INSTRUMENT: Foxboro Orangic Vapor Analyzer 

AIR MONITORING: M. Bauer ACTIVITY: Drilling at Rapid Refuel Pits 1 
LEVEL OF PROTECTION: D 

Drillers Breathing Zone/Background 

Date Time Boring Location Instrument Reading (ppm) 

3/21/95 16:10 SB-10 (2-4') 0!0 

3/21/95 16:55 SB-10 (6-8') 0!0 



AIR MONITORING 

PROJECT: Roosevelt Roads U.S. Naval Station - Rapid Refuel Pits #1 

MONITORING INSTRUMENT: Foxboro Orangic Vapor Analyzer 

AIR MONITORING: M. Bauer ACTIVITY: Drilling 
LEVEL OF PROTECTION: D 

Breathing Zone/Background 

Date Time Boring location Instrument Reading (ppm) 

3/21/95 16:05 SB-1 0 (4-6') 0/0 

3/21/95 16:25 SB-10 (8-10') 0/0 

3/21/95 16:55 MW-3 (2-4') 0/0 

3/21/95 17:30 MW-3 (10-12') 0/0 



AIR MONITORING 

PROJECT: Roosevelt Roads U.S. Naval Station - Rapid Refuel Pits #1 

MONITORING INSTRUMENT: Foxboro Orangic Vapor Analyzer 

AIR MONITORING: M. Bauer ACTIVITY: Drilling at Rapid Refuel Pits 1 
LEVEL OF PROTECTION: D 

Drillers Breathing Zone/Background 

Date Time Boring Location Instrument Reading (ppm) 

3/22/95 09:59 MW-4 (2-4') 0!0 

3/22/95 10:28 MW-4 (6-8') 0!0 



AIR MONITORING 

PROJECT: Roosevelt Roads U.S. Naval Station- Rapid Refuel Pits #1 

MONITORING INSTRUMENT: Foxboro Orangic Vapor Analyzer 

AIR MONITORING: M. Bauer ACTIVITY: Drilling 
LEVEL OF PROTECTION: D 

Breathing Zone/Background 

Date Time Boring Location Instrument Reading (ppm) 

3/22/95 10:00 SB-11 (4-6') 0/0 

3/22/95 12:30 SB-1 1 (1 4-1 6') 0/0 



AIR MONITORING 

PROJECT: Roosevelt Roads U.S. Naval Station - Rapid Refuel Pits #1 

MONITORING INSTRUMENT: Foxboro Orangic Vapor Analyzer 

AIR MONITORING: M. Bauer ACTIVITY: Drilling 
LEVEL OF PROTECTION: D 

Breathing Zone/Background 

Date Time Boring Location Instrument Reading (ppm) 

3/23/95 10:45 SB-12 (0-2') 0/0 



AIR MONITORING 

PROJECT: Roosevelt Roads U.S. Naval Station - Rapid Refuel Pits #1 

MONITORING INSTRUMENT: Foxboro Orangic Vapor Analyzer 

AIR MONITORING: M. Bauer ACTIVITY: Drilling 
LEVEL OF PROTECTION: D 

Breathing Zone/Background 

Date Time Boring location Instrument Reading (ppm) 

3/24/95 08:30 SB-12 (2-4') 0!0 

3/24/95 08:49 SB-12 (4-6') 0/0 



AIR MONITORING 

PROJECT: Roosevelt Roads U.S. Naval Station - Rapid Refuel Pits #1 

MONITORING INSTRUMENT: Foxboro Oranqic Vapor Analyzer 

AIR MONITORING: Julie Skidmore ACTIVITY: Drilling 
LEVEL OF PROTECTION: D 

Drillers Breathing Zone/Background 

Date Time Boring Location Instrument Reading (ppm) 

4/3/95 14:25 SB-13 (4-6') 0/0 

4/3/95 15:45 SB-13 (16-18') 0/0 



AIR MONITORING 

PROJECT: Roosevelt Roads U.S. Naval Station - Rapid Refuel Pits #1 

MONITORING INSTRUMENT: Foxboro Orangic Vapor Analyzer 

AIR MONITORING: Julie Skidmore ACTIVITY: Drilling 
LEVEL OF PROTECTION: D 

Drillers Breathing Zone/Background 

Date Time Boring Location Instrument Reading (ppm) 

4/4/95 09:00 SB-14 (0-2') 0/0 

4/4/95 09:30 SB-14 (4-6') 0/0 

4/4/95 10:15 SB-15 (0-2') 0/0 

4/4/95 10:50 SB-16 (2.5') 0/0 



AIR MONITORING 

PROJECT: Roosevelt Roads U.S. Naval Station - Rapid Refuel Pits #1 

MONITORING INSTRUMENT: Foxboro Orangic Vapor Anal~zer 

AIR MONITORING: Julie Skidmore ACTIVITY: Drilling 
LEVEL OF PROTECTION: D 

Drillers Breathing Zone/Background 

Date Time Boring Location Instrument Reading (ppm) 

4/10/95 13:00 SB-18 (2-4') 0/0 

4/10/95 13:30 SB-18 (8-1 0') 0/0 



AIR MONITORING 

PROJECT: Roosevelt Roads U.S. Naval Station - Rapid Refuel Pits #1 

MONITORING INSTRUMENT: Foxboro Orangfc Vapor Analyzer 

AIR MONITORING: Julie Skidmore ACTIVITY: Drilling 
LEVEL OF PROTECTION: D 

Drillers Breathing Zone/Background 

Date Time Boring Location Instrument Reading (ppm) 

4/11/95 09:30 SB-19 (6-8') 0/0 

4/11/95 09:50 SB-19 (10-12') 0!0 



APPENDIX C-4 

OVA FIELD SCREENING METHODOLOGY 

The following method was employed for OVA screening: (1) two pint-sized 

mason jars were filled half filled with soil from the same depth; (2) the jar tops 

were covered with tin foil and sealed; (3) the jars were placed in a cool area 

for five minutes to allow the headspace to equilibrate; and (4) the headspace 

was measured with an OVA. Two samples were collected from each interval to 

measure the headspace with and without a charcoal filter; the filter allows 

differentiation between natural organic vapors (e.g., methane) and hydrocarbon 

vapors. 



APPENDIX C-5 

MONITORING WELL CONSTRUCTION 

The six monitoring wells installed for this SC (RRP#1-MW1 through RRP#1-

MW6) were constructed to intercept the water-table using the hollow-stem auger 

method. The top of the screened interval was placed several feet above the 

water table to ensure that the water table will remain below the top of the 

screen during yearly water-level fluctuations (maintaining the water table within 

the screen interval is necessary to accurately assess BTEX groundwater 

contamination and detection of free product if present). 

Filter pack material consisting of 6/18 grade texblast sand was poured in 

each borehole annulus to 2 feet above the top of the screen after the well 

casing and screen were emplaced in the borehole. During sand pack 

emplacement, the depth to sand was continuously monitored using a weighted 

tape measure to ensure that sand bridging did not occur and to ensure that the 

filter pack was placed at the proper interval. A 1 to 2-foot bentonite pellet seal 

was emplaced on top of the sand pack. Water was poured on top of the 

bentonite to hydrate the pellets. The bentonite was allowed to hydrate before 

the well was completed by pouring cement grout to the surface. The monitoring 

wells were completed using a square shaped concrete pad (measuring 3-ft x 3-ft 

x 0.5-ft deep) and a flush steel protective manhole cover or a round (12-inch 

diameter) concrete pad and a flush steel protective manhole cover. A monitoring 

well construction diagram for each monitoring well constructed under the 

supervision of BB&L personnel is presented in Appendix B. 



APPENDIX C-6 

MONITORING WELL DEVELOPMENT 

Development of the six monitoring wells was performed by pumping and 

surging with a centrifugal pump until the wells were free of silt and sand. Well 

development dates and volumes developed are summarized in Table 3-2. 

Based on groundwater field screening results, development water from each 

monitoring well was determined to be clean and was drained onto the concrete 

road surface to allow volatilization and evaporation. 
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FROI-1 ECG ErHERPR I SES PHONE r~O. 80'376480'37 Mar. 17 1'3'35 03:44PM P0~ 

ECG Laboratories 
Environmental Analytica1 Services • Division ofECG Enterprises 

March 17, 1995 

Mr. Jose Garrido 
Blasland Blouck and Lee 
4730 Northwest 
Boca Rat6n Blvd. 
Boca Raton, FL 33431~4876 

RE: Project No. 399.19/ US Navy Refuel Pit l 

Dear Mr. Garrido: 

Report No. 95·124 

With respect to the project of reference above, included you will find our report of analysis for the 
following ECG Sample ID numbers and their respective identities: 

ECG Sample 1]) 

95·124-01 
95 .. ]24-02 
95·124-03 
95-124-04 
95-124·05 
95-124-06 
95-124-07 
95-124-08 

S!!mpJe Igtntity/Procedencc 

Refuel Pit 1 SB-3 ( 4'-6') 
Refuel Pit 1 SB-4 ( 4'-6') 
Refuel Pit 1 SB-4 (2'-4') 
Refue] Pit J SB·l (4'·6') 
Refuel Pit I SB-3 (2'-4') 
Refuel Pit l SB-2 ( 4'-6~ 
Refuel Pit 1 SB-1 (Water) 
Refuel Pit 1 SB-2 (Water) 

All analyses were performed in accordance to EPA methods and/or laboratory SOP's. Quality 
Assurance/Quality Control requirements were accomplished according to methodology 
requirements. 

Should you have any inquiries regarding the data contained herein, please do not hesitate to 
contact me at your converuence. 

Cordially, 

L _?' •. ~~~<!'-~~~----· 
Arnaldo Mercado Bosch 
Operations Manager 



FROI1 ECG EtHERPR I SES PHONE rn 8097648097 ~1ar. 17 1995 03: 45P~1 PO: 

DATA CERTIFICATION STATEMENT 

All data contained herein has been reviewed for compliance with methodology requirements and, 
where applicable, corrective action has been taken. Corrections and approval of data has also been 
performed. 

All analyses and procedures have been performed by supervised and qualified personnel. 

AU the data. gathered and obtained for the preparation of this report will be kept in our custody 
for a term of three years, unless othciWisc required by the client or any other interested party. All 
the Quality Control and Quality Assurance generated for the validation of the data is available 
upon request. 

I h~rcby certify that all raw data and associated documentation has been reviewed and approved. 

ECG lAboratorl.<s 
1'0 Box 190064 
San ]Q~~n, l'J( 00919..()064 
Tel. (809) 759..0101, PAX (gO?) 7M-IW97 

l'ago l 



FRm1 ECG ENTERPRISES PHONE NO. 8097648097 Mar. 17 1995 03:45PM P0<C 

RESU11TS TABLES [(Jr ECG Sample lp 95-124-01 

L Volatile Org~tnle Compound8 (VOC'$) 

I ,,·;,_,,·,o I . . ; .~:·: 
.. 

Benzene <0.010 

Toluene <0.010 

Ethylbcnzcnc <0.010 

m&p-xylcne <0.010 

O·X')'Jene <0.010 

IL Total Petroleum Hydn1carbons (TPH) 

TPH 

* All nmounts are parts per million (ppm, mg.ll, mglkg) unless otllCJWise specified. 

RESULTS TABLES (!Jr ECG Sample JJJ 95-124-02 

I. VolatUc Organic Compounds (VOC'i) 
Analysis DaLe:. 03/16/95 

'I.· .. ·:··.:::·.::·,.·::,:c;.···:· . ,,,::•:@(,:;:;,:;,~; 
Benzene <0.010 

Toluene <0.0)0 

Ethylbetv.(.:llC <0.010 

rn&p-xylcnc <0.010 

o-xylene <0.010 

II, Total Petroleum Hydrocurbvns (fPH) 
Analvsis Dutc· 03/16/95 

TPH <10 

• All amounts are pruis per million (ppm, mgjl. mg./kg) unless oU1crwisc specified. 

ECG Lilbttrat()rw 
PO »()X 190064 
Sanlullll, PR. 00919-0064 
Tul. (809) 7SII-Ol0l, FAX (R09) 764-R097 



FRDr-1 ECG E~HERPR I SES PHONE NO. 80976.:48097 1·1ar. 17 1995 03: 46P~1 P0~ 

RESU1
1
TS. TABLES (or EC(i Sample JD 95-124-03 

l. Volatile Organic Compounds (VOC's) 
Analvsis Date: 03/16/95. 

Benzene <0.010 

T(lluene <.0.010 

Ethylbcnzenc <.0.010 

c:V.OlO 

o-xylene <0.010 

u. Total Petroleum Hydrocarbons (TPH) 
Annlysis Date: 03/l6/95 

TPH <10 

" All omounts ore port:; per million (ppm, mg/1, mglkg) unless oth<.nvisc specified. 

RESULTS TABLES (or ECG Sample JD 95-124-114 

L Volatile Organic Compounds (VOC's) 

Benzene <0.010 

Toluene <.0.010 

Ethylbcnz.cnc <0.010 

m&p-:>..-ylene <0.010 

(I-xylene <0.010 

D.. 'rotw Petroleum Hydrocarbons (fPH) 

TPH <10 

• All omounts are parts per million (ppm, mg/1, mg./kg) unless othcrvtise specified. 

ECG lA~borlllorl£8 
1>0 Box 190064 
San Juan, PR 00919-0064 
Tul. (809) 7S9..0I01, FAX (&0'.1) 7(A-!IOY7 

hgc) 



FRDr·1 :· ECG ENTERPRISES PHONE NO. 8097648097 11ar. 17 1995 03:46PM P01 

RESULTS TABl~ES for ECG Sample ID 95-124-05 

L Volatile Organic Compounds (VOC's) 
Ana lysis )ate:, 11 )/95 

Bcn7.t."l''c <:0.01 0 

Toluene <0.010 

Ethyl benzene <0.010 

m&p-xylcne <0.010 

o-xylcnc <V.OIO 

II. Total Petroleum Hydrocarbons (TPH) 

I I t 
0 

'• .~. I I I • 

TPH <10 

• All amounts are pnrts per million (ppm, mg/1. mglkg) unless otherwise specified. 

RESULTS TABLES {or ECG Sample ID 95-124~06 

I. VolatUe Organ\c Compound~ (VOC's) 
Analy:-i~ Date:. 01 16/95 

.,.,.,·,··:·· , r. · 

Benzene <().OJO 

Toluene <0.010 

Ethyl benzene <0.010 

m&p-xylene <0.010 

<0.010 

II. Total Petroleum Hydroc.a.rlH•ns (I'PH) 
Analysis Date: OJ/1(>/QS 

TPH <10 

• All amounts are pm'ls per million (ppm, mg/1, mgtkg) unless otherwise specified. 

F.CG LabrmU(>I'w 
PO Box 190064 
St~.t~ Juan, PR 00919~064 
Till. (809) 7$9-()lOl,liAX (80?) 764-&097 



FROM ECG ENTERPRISES 8097648097 Mar. 17 1995 03:47PM PO~ 

RESULTS TABLES (or ECG Sample JJ) 95~124-07 

L VolatUe Organic Compounds (VOC's) 
Analysis Date: 03/16/95 

Benzene <!J.OlO 

Toluene 4).010 

Ethyl benzene 0.010 

m&p->.:ylene <0.010 

o->'>'}'lc.mc <0.010 

n. Tutal Petroleum Hydrocarbons (fPH) 

TPH <1 

* Allllltl<JWlls are parts per million (ppm, mg/1. mglkg) unless othe1wisc specified. 

RESULTS TABLESforECG Sample ID 95-124-fJR 

J. Volatile Orgllnlc Compounds (VOC'e) 

··:.·,·,':·. ·,' 

·.··· 

<::0.010 

Toluene 0.020 

Ethylbenzene <0.010 

m&p-xyhmc <0.010 

o-:-..-ylene <0.010 

IL Total Petroleum Hydrocarbon~~ (fPH) 
Analv:-.is Datc:.illLl9/9_5 

TPJJ <1 

* All amounts arc parts per million (ppm. mg!l, mg./kg) unless otllcrwise spccitk..J. 

ECG lAI)(JrOiork.s 
J>O lk>x: 190064 
llM Juan, Pk OO'J 19-0064 
Tel. (809) 7:59-0101. FAX (809) 764-8097 

Page 5 
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FRm1 ' : EC:G E~HERPR I SES PHONE NO. 8097648097 ~1ar. 21 1995 08: 59R~1 P02 

ECG Laboratories 
i 

Environmental Analytical Servi~es • Division of ECG Enterprises 

March 20~ 1995 

MI. Jose Garrido 
Blasland Blouck and Lee 
4730 Northwest 
Boca R.at6n Blvd. 
Boca Rat6n, FL 33431-4876 

RE: Project No. 399.19 I US Navy Refuel Pit 1 

Dear Mr. Garrido: 

Report No. 95-126 

i 
With respect to the proJect of reference above, includeJ you will find our report of analysis for the 
following ECG Sample ID numbers and their respective identities: 

ECG Sample ID Sam ole Jgentity/Procedencc 

95-126-01 Refuel Pit I SB-6 (2'-41
) 

95-126-02 Refuel Pit 1 SB-6 (4'-6') 
95-1260:03 Refuel Pit 1 SB-5 (4'-6') 
95-126-04 Refuel Pit 1 SB-5 (2'-4') 
95-126-05 Refuel Pit 1 Dupe 
95-126-06 Refuel Pit J SB-4 (Water) 
95-126-07 Refuel Pit 1 SB-5 (Water) 
95-126-08 Refuel Pit 1 SB-3 (Water) 
95-126-09 Refuel Pit 1 SB-6 (Water) 
95-126-10 Refuel Pit 1 SB~7 (4'-6') 
95-126-11 ! Refuel Pit I SB-7 (8'-1 0') 

All analyses were performed in accordance to EPA mettods and/or laboratoty SOP's. Quality 
Assurance/Quality Control requirements were accomplished according to methodolo&'Y 
requirements. 



FPH1': ECG EtHERPRISES PHONE NO. 8097648097 r1a.r . 21 1 '395 08 : 598~1 Po: 

I 

Should you have any inquiries regarding the data conttned herein, please do not hesitate to 
contact me at your converuence. 1 

I 

Cordially, 

/ j) 12 ~../. . ~«-~~1:~<:"~~~ 
Arnalda Mercado Bosch 
Operations Manager 



FROt·1 ECG HHERPR I SES PHONE m. 8097548097 Mar. 21 1995 09:00AM P~ 

DATA CERTIFICATION STATEMENT 

All data contained herein has been reviewed for compliance with methodology requirements and, 
where applicable, corrective action has been taken. Corrections and approval of data has also been 
performed. 

I 
All analyses and procedures have been perfonned by supervised and qualified personnel. 

All the data gathered and obtained for the preparation ~f this report will be kept in our custody 
for a term of three years, unless otherwise required by ~he client or any other interested party. All 
the Qua1ity Control and Quality Assurance generated fdr the validation of the data is available 
upon request. 

I hereby certify that all raw data and associated docum~ntation has been reviewed and approved. 

ECG l.AborQZoria 
PO Bo~t 190064 
SanJ~IIIl, PR 00919.0064 
Tel. (!09} 7~9.Ql0l, FAX (&09) 764-!1(}97 

I 

Page I 



FROI'1 ECG EmERPR I SES PHO~~E NO. 8097648097 Mar. 21 1995 09:00RM Pa 

RESW4TS TABLES (or ECG Sample ID 95-126-01 i 

L Vo)atllc Organic Compounds (VOC's) 
Armlysis Datc:.9 .. 1/.llf2i. 

Be!lLcnc <0.010 

TolU(..'J1c <0.010 

Ethyl benzene, I <0.010 

m&p-xylcnc I <0.010 

O·x)'lene <0.010 

D.. Total :Petroleum Hydrocarbons (TPH) 
Anal}'sls Date: 03/20/95 

TPII 1 <10 
I 

• Allmnounts arc pruts per million (ppm. mg/1, mg/kg) unless othe~\vise specified. 

I 
RESULTS TABLES for ECGSample II> 95-126-021 

L Volatl1e Organic Compounds (VOC's) 

{/: 

Benzene <0.010 

Toluene 0.010 

Ethylbenzene <0.010 

m&p·xylenc <0.010 

<0.010 

n. Total Petroleum Hydroc11rbons (TPH) 
Analysis ]) ~ttc: .Q)a_0/9 5 

TPH <]0 

• All amounts are parts per million (ppm, mg/1, mglkg) W1lcss otherwise spccitkd. 

J.:CG Laboratorw 
PO Uo" 190064 
San Juan, PR 00919.0064 
Tel. (809) 759~101, FAX (809) 764-~097 



FRm·1 ECG ENTERPR I SES PHONE ~~0. 8097648097 ~1ar. 21 1995 09: OlAM P01 

RESULTS TABLESfo,. ECU Sample ID 9$-126-03. 
I 

L VolatUe Organic Compounds (VOC's) 

Benzene <0.010 

Toluene <0.010 

Ethylbcnzenc , <0.010 

m&p-xylene <0.010 

O·'-)'knc <0.010 

JL Total Petroleum Hydrocarbons (l'PH) 

• All nmounts w·e parts p<..'T million (ppm, mg/1, mg/kg) unless otherwise spcciiied. 

RESULTS TABLES for EC6' Sample ID 95-126-04 

L VolatUQ Orgllnlc Compounds (VOC's) 
Analysis Date: 03/17/95 

Benzene <0.010 

Toluene <0.010 

<0.010 

m&p-xylenc <0.010 

o·xylene <().010 

n. Total Petroleum Hydt(ICarbons (I'PH) 
Analysis Date:, nt. 0195 

: :;:.::;:": 
•' .· .. · .. 

L ' ' ~·' : : o'o ' ': 

TPll <10 

• All amounts arc plll'ts per million (ppm, mf!)1, mglkg) unless otherwise spccillcd. 

ECG ./..aboralar~ 
PO Box 190064 
San Juan, I'R 00919.0064 
Tel. (809) 759.QJOJ. ti\X (809) 764.lWY7 



FR0f·1 ECG E~HERPR I SES 8097648097 

I 
! 

RESULTS TABLES,/f)r ECGSampfe ID 95~126-05 

). Volatile Organic Compounds (VOC's) 

: .: :~ :~; !~I': ' '· 
' . . ... ~-! : :,· 

13cn%cne 

'folucnc 

Etllylb"-'117..ene , 

m&p-xylenc 

o-x}'lenc 

IL Total Petroleum Hydrocarbons (fPH) 

Mar. 21 1995 09: 02AI1 POl 

<0.010 

<0.010 

<0.010 

<0.010 

<llOIO 

Analysis ])ate: 03/20/95 

TPI-I <I 

• All amounts are parts per million (ppm, mgll, mg/kg) unless ot11cr.Visc specified. 

RliSUltTS TABLE.~ for ECG Sample J]) 95~126-06 

l. Volatile Organic CompoundH (VOC'8) 

Benzene <0.010 

Toluene <0.010 

Etllylb!."'lZCllC <0.0]0 

m&p-xylcnc <0.010 

o-xylcne <0.010 

lL Total Petroleum Hydroc11rbons (TPH) 
Analysis Da.tc:.ma_o/95 

'J'PH <I 

• All amounts !ll"C pons pt-'T million (ppm, mgll, mg/kg) unless othetwisc specillcd. 

ECG l..flhol"atflrin 
PO Box 190064 
Sau J\llln, PR 009!9..0064 
Tel. (SO~) n9.Cl01, FAX (1109) 764-8097 



FRm-1 ECG EmERPR I SES PHDr~E r~O. 8097648097 1·1a r. 21 1995 09: 02R~1 POl 

RESULTS TABLES for ECG Sample ID 95-12&.07 

L VolatUe Organic Compounds (VOC'8) 
Analysis Date: 03/17/95 

Benzene <0.010 

Toluene <0.010 

Ethylb~7...ctlC' <0.010 

m&p-ll.')'lene <0.010 

a-xylene <0.010 

lL Total Petroleum Hydrocarl.lon~ (TPH) 
Analv:-ois Date: 03/20/95 

TPii <1 

• All amounts arc pwt." P'-"f millivn (ppm. mgll. mglkg) unless otherwise specified. 

RESULTS TABI .. ES [or ECG Sample ID 9.~-126-08 

I. VolatiJe Or&anic Compound11 (VOC's) 
Anolysis Date: {3/17/95 

..... ::·,: .. ·, 
·: ',',,.,•:;.· ', '· ~ ·=~ . ~ . . . ' =~ 

.. ·::.·;·_, 

<0.010 

Toluene <0.010 

Etltylbenzene <0.010 

m&p·:•:ylene <0.010 

<0.010 

ll. Total Petroleum Hydrocarbons (TPH) 

.·.::- ',' ''' 

'!'PH <I 

• All amounts arc ports per million (ppm, mg/1, mglkg) Wllcss olhctwise specified. 

J::C(J l.llhorfllor/.e.s 
PO !lox 190064 
San Ju~~n, PR 00919..0064 
Tel. (809) 759.0101, FAX (809) 764-1!097 



FROM ECG ENTERPRISES PHm~E NO. 8097648097 Mar. 21 1995 09:03~M PO~ 

RESULTS TABLES for ECG Sample ID 95~126.09 

L Vol.atlll' Org.anlc Compound¥ (VOC'8) 
Anolvsis Dntc: 01/18/95 

Benzene <0.010 

Toluene <tl.OlO 

Ethylbcnzene , <0.010 

m&p-xylcnc <0.010 

o-xylene <0.010 

n. Total Petroleum Hydrocarbons (fPH) 
Analysis Date: Ol{6!li95. 

TPII <1 

* All amounts are parts per milti<>n (ppm. mg/1, mglkg) 1mless otherwise spccificx.l. 

RESUI~TS TABLES[or EC(iSamnle JD 95-126-10 

L Volatile Organic Compounds (VOC's) 

Benze;ne <0.010 

Toluene <0.010 

Ethyl benzene <0.010 

m&p->.:ylene <0.010 

<0.010 

D. Total Petroleum Hydrocarbons (TPH) 
Analysis Date: 03/20/95 

TPH <10 

• All amounts nre pmis per million (ppm. rng/1, mgikg) unless otherwise specified. 

r:co L4bu.-..tur<u 
p0 Box 190064 
S~~t~ Ju~~r~, P'R OO!i'I9-0064 
Tol. (809) 759..0l0l, FAX (!W$1) 764·!!097 

rago!J 



FPOI-1 ECG ErHEPPR I SES PHONE rn 80'37648097 ~·1ar. 21 1995 09: 04RM PH 

RESULT$ TABLES for Eg; Smwle ID 95-J26w1J 

L Volatile Organic Compounds (VOC's) 
Analysis Date: 03/18/95 

Benzene <0.010 

Toluene <V.O!O 

Ethylbcnzcnc , <0.010 

m&p-x-ylene <V.OlO 

o-;...-ylene <0.010 

ll. Total Petroleum Uydrocarbon!l (TPH) 

TPH <10 

• AU amounts are p~ per million {ppm, mg)l, mglkg) unless o1hcJWise specified. 

Eca 1.4h(lrtil"ri.es 
PO Dox 190064 
San Ju!Ul, PR 00919-0064 
Tel. (809) 1S9..0 I o I, FAX (809) 764·8097 

Pago7 
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FROM ECG ENTERPRISES PHONE NO. 8097648097 Mar. 21 1995 09:1JRM P2< 

ECG Laboratories 
Environmental Analytical Scrvi~es • Division of ECG Enterprises 

March 20, 1995 

Mr. Jose Garrido 
Bla.3lctnd Dlou"k and Lee 
4730 Northwest 
Boca Rat6n Blvd. 
Boca Rat6n, FL 33431.-4876 

RE: Project No. 399.19 I US Navy Refuel Pit 1 

Dear Mr. Garrido: 

Report No. 95-133 

With respect to the project of reference above, included you will find our report of analysis for the 
following ECG Sample ID numbers and their respective identities: 

ECG Sample ID 

95-133-01 
95-133-02 
95-133-03 
95-133-04 
95-133-05 
95-133-06 
95-133-07 

Samnle ldcntity/Procedens:e 

Refuel Pit 1 SB-8 (2'-4') 
Refuel Pit 1 SB-9 (2'-4') 
Refuel Pit 1 SB-9 {6'-8') 
Refuel Pit J SB-8 (10'-12') 
Refuel Pit 1 SB-8 (Water) 
Refuel Pit 1 SB-9 (Water) 
Refuel Pit 1 SB-7 (Water) 

All analyses were perfonned in accordance to EPA methods and/or laboratory SOP's. Quality 
Assurance/Quality Control requirements were accomplished according to methodology 
requirements. 

Should you have any inquiries regarding the data contained herein, please do not hesitate to 
contact me at your convemence. 

Cordially, 

~~4~~~~~d-
Amaldo Mercado Bosch 
Operations Manager 



FRDr-1 ECG E~HERPR I SES PHDr~E NO. 8097648097 Mar. 21 1995 09:1JRM P2 

DATA CERTIFICATION STATEMENT 

All data contained herein has been reviewed for compliance with methodology requirements and. 
where applicable, correctiVe action has been taken. Corrections and approval of data has also been 
perfonned. 

All analyses and procedures have been performed by supervised and qualified personneL 

All the data gathered and obtained for the preparation 6fthis report will be kept in our custody 
for a term ofthree years, unless otherwise required by the client or any other interested party. All 
the Quality Control and Quality Assurance generated for the validation of the data is available 
upon request. 

I hereby certify that all raw data and associated documentation has been reviewed and approved. 

ECG IAhrm:,tor/J!.s 
Po Box 190064 

, S11n Jua~1, I'R 00919~064 
T d. {809) 7j9.QIOJ, .FA.X (1109) 764-&097 

ager 
License No. 2901 

l•ugo 1 



FRm1 ECG ENTERPRISES 8097648097 Mar. 21 1995 09:14AM P2 

RESULTS TAJJ!.ES (or E(G Sample ID 95-133-01 

L Volatlle Organic Cornpounda (VOC's) 
Analy.;;is Dote: 03/20/95 

;._;; ~~~i~i~\~{~11~1mt,~l"~1~~;l**\~~~;:§~. 
Benzene <!l.DlO 

Toluene <D.OlO 

Ethylben2t.i1C, <0.010 

m&p-xylene <0.010 

o-Jo..')'l<;tlo <0.010 

IL Total J-ctrolcum Hydrocarbons (fPH) 

*All amounts are parts per million (ppm, mgll, rnr;kg) unless otherwise specified. 

RESULTS TABLES (or ECG Sample ID 95-LU-0;? 

L Volatile Organic Compounds (VOC's) 
Analysis Date: 03/20/95 

Toluene <D.OID 

Ethyl benzene <0.010 

rn&p-xylcne <D.OIO 

<(l.OlO 

D. Total Petroleum Hydrocarbons (TPH) 

TPH <10 

"' All amounts are parts per million {ppm. mg/1, mg/kg) unless otherwise specified. 

f:CG La}Jpratories 
ro Dox I900G4 
Sllll Juan, l'H 0091 9..()064 
Tel. {gOII) 759..0101. FAX (809) 764-&097 



FRDn ECG E~HERPP I SES PHONE ~n 809?5..:!80'37 Mar. 21 1995 09:14~M P2 

RESULTS TABLES !or ECG Sample ID 95·133-03 

1. VolatUe Organic Compounds (YOC's) 
Analysis D!tlc:_Q3/20/9_i 

Benz.t:nc <llOlO 

Toluene <!l.OlO 

Ethylbcnl.cne, <V.OIO 

m&p-xylene <0,010 

o·Jo,:ylcne <0.010 

n. Total Petroleum Hydroc~trbons (l'PH) 
Analysis D11tc:ll~i20i95 

TPH <10 

• All amounL.., are parts per miiJi(m (ppm, mg!l, mgtkg) unless oll1crwisc specified. 

RESULTS TAJJJ ... ES for ECG Sample 11> 95~133-04 

I. Vol11.tUe Organic CoJnpo~.and8 (VOC's) 
Annlysis Datc:J)Ja.P/95 

Benzonc <0.010 

Toluene <().010 

Ethylbcnzcne <0.010 

m&p-xylcne <0.010 

<0.010 

D. Total Petroleum Hydrvcarbons (fPH) 
Analysis Date: OJ/20/95 

TPH <10 

• All amounts are pw1s per million (ppm, mg/J, mglkg) unless otherwise specified. 

ECG Lrrbf)raJorief 
ro Do)C 190064 
Sun Juan. PR 00919..()06.<1 
THI. (809) 759..()101, FA:X (809) 764-8097 

hgu3 



FROM ECG ENTERPRISES PHm~E HO. 8097648097 Mar. 21 1995 09:15AM P~ 

RESULTS TABLES for ECG Sample JD 95-133-05 

1. Volatile Organic Compounds (VOC's) 
Analvsis Dare: 03/20/95 

&11:t..cne <0.010 

Toluene <0.010 

Ethylbenzene. <0.010 

m&p-xylcne <0.010 

O·li.J' 1 ene <0.010 

n. Total Petroleum HydrocarbOD8 (fPH) 
Analy~;is Date: 03120!95 

TPH <1 

* All amounts nre pan.~; per million (ppm, mg!l, mglkg) unless othetwisc !:pecificd. 

RESULTS TABLES [or PCG Sample ID 9J-1,13-06 

1. Vollltilc Organic Compounds (VOC's) 
Anolysis Dat.c; 03/20/95 

Benzene <:0.010 

Toluene <1).010 

Ethyl benzene <!>.010 

m&p-xylenc <0.010 

o-xylene <0,010 

IL Total Petroleum Hydrocaruon8 (TPH) 
Analysis Dutc: 03/20/92, 

TPH <] 

• All amounts are parts per million (ppm, mg/l, ~ng/kg) unless olhcrv.rise speciHcd. 

EC..'G i.Aboralori.&s 
PO Box 190064 
S&n J~1111, J>J< 00919..0064 
Tel. {809) 759-0101, FAX (~09} 764-8097 



FRm1 ECt3 ENTERPRISES 
r·1ar. 21 1ggs og: 15AM P2: 

RESULTS TABLES for ECG Sample ID 95-lJJ-07 

1 Volatile Orglllllc Compounds (VOC's) 
Analysis Datc:_Q.3i20/95 

Benzene <0.010 

Toluene <0.010 

Ethylbenzcm.:. <0.010 

m&p-xylcne <0.010 

o-xylenc <V.OlO 

ll. Total Petroleum Hydroc.arbon8 (fPH) 

TPH <1 

• All amounts arc parts per million (ppm, mgll, mg/kg) unless otherwise specified. 

EGG LrJbortlloriea 
PO Dox 190064 
8~1 JuM, PR 009 J 9..Q064 
Tel. (809) 7~9-QIOI, FA.X (809) 764-ll097 

I' age$ 
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FR01'1 : ECG ErHERF'R I SES 
PHONE NO. 8097548097 Mar. 27 1995 05:05PM PO 

ECG Laboratories 
Environmental Analytical Services • Division of ECG Enterprises 

March 27, 1995 

Mr. Jose Garrido 
Blasland Blouck and Lee 
4730 Northwest 
Boca Rat6n Blvd. 
Boca Rat6n, FL 33431-4876 

RE: Pl'oject No. 399.19/ US Navy Refuel Pit I 

Dear Mr. Garrido: 

Report No. 95-143 

With respect to the project of reference above, included you will find our report of analysis for the 
following ECG Sample ID numbers and their respective identities: 

ECG Sample JD 

95-143-01 
95-143-02 
95-143-03 
95-143-04 
95-143-05 
95-143-06 

Samnlc Jdentity/Procedencc 

Refuel Pit 1 SB-1 0 ( 41-6') 
Refuel Pit 1 SB-10 (6'-8') 
Refuel Pit 1 SB- IO (Water) 
Refuel Pit 1 SB~l l (2'-4') 
Refuel Pit 1 SB-11 (8'-101

) 

Refuel Pit 1 SB-11 (Water) 

All analyses were performed in accordance to EPA methods and/or laboratory SOP's. Quality 
Assurance/Quality Control requirements were accomplished according to methodolob.')' 
requirements. 

Should you have any inquiries regarding the data contained herein, please do not hesitate to 
contact me at your convemence. 

Cordially, 

4~d4.~~~-
Arnaldo Mercado-ho~ch 
Operations Manager 



FR0~1 ECG ENTERPRISES PHONE NO. 8097548097 Mar. 27 1995 05:07PM P~ 

DATA CERTIFICATION STATEMENT 

All data contained herein has been reviewed for compliance with methodology requirements and. 
where applicable, corrective action has been taken. Corrections and approval of data has also been 
performed. 

Al1 analyses and procedures have been perfom1ed by supervised and qualified personnel. 

All the data gathered and obtained for the preparation of this report will be kept in our custody 
for a tenn of three years. unless otheJWise required by the client or any other interested party. AU 
the Quality Control and Quality Assurance generated for the validation of the data is available 
upon request. 

J hereby certify that all raw data and associated documentation has been reviewed and approved. 

ECG /.llbo"Ji11riu 
PO Box 1!>0064 
Sa.n Juan, I'R 00919.()064 
Tel. (1109) 759..0101, flAX (!!09) 764-8097 



FROM ECG ENTERPRISES PHONE NO. 8097648097 Mar. 27 1995 05:07PM PO' 

.. 

RESULTS TABLES (or ECG Sample ID 95-143-01 

I. Volatile Org~nk Compounds (VOC's) 

··:· '···,!,{ 
... ;:, ··:. '"'· '' ' 

.. II 
Analysis Date: 0:103/95 

: : : ·. ' ~~t:f::~::(d@~@i§t 

Benzene <0.010 

Toluene 0.020 

Ethyl benzene 0.030 

m&p-xylcnc 0.020 

o-xylcnc <:D.OIO 

n. Total Petroleum Hydrocarbon~ (TPH) 

• All amounts are parts per million (ppm, mp,/1, mglkg) unless oU1e1'Wise ~;pecilicd. 

RESULTS TABLES[pr ECG Sample JD 95-143-02 

I. Volatile Organic Compounds (VOC's) 

. ' ,' ~. :~ /'' f·~.:~·.;~:.: .. ' 
. ,··· 

Benzene <:D.OlO 

TolU'-'TlC 0.010 

Ethyl benzene <;0.010 

m&p-xylene 0.010 

o-xylene <0.010 

ll. Total Petroleum HydrocarbonN (TPH) 

: . ' ~ 

• All amounts 11re pmis p1..-r mlllion (ppm, mg/1, mglkg) unless otherwise specified. 

ECG /..dbo,~orw 
l'O Bu.; \!.J0064 
SnJlJuan. PR 00919-0064 
Tel. (809) 75!1..{1101, FAX (809) 764-8097 



ECG EtHERPR I SES 8097542,097 ~1ar. 27 1995 05: 08PI1 Plf 

BESULTS TABLES for ECGSample ID 95~143-03 

L Volatile Organic Compounds (VOC'e) 

::·.;.::··;; . 

. . 

Benzene 0.020 

Toluene 0.029 

Ethylbcnzene 0.028 

m&p~xylenc 0.070 

o~>..1'lenc <0.010 

IJ. Total Petroleum Hydrocarbons (fPH) 

• All amounts arc pa11s per million (ppm, rngll, mglkg) unless otherwise sp'--cificd. 

RESUl.:TS TABLES for ECG Sample ID 95-143-04 

l. Volatile Organic CQmpounds (VOC's) 

Toluene <0.010 

Ethylb<m~e 0.100 

m&p·»1'lene <0.010 

<0.010 

U. Total Petroleum Hydrocarbons (TPH) 
Analysis Date: 27/95 

TPH 2,510 

*All amounts are parls per million (ppm,tng/1. mg/kg) unless lllllcJwise sp~:cilicd. 

ECG l,abt>rnlorie::r 
1'0 Box l9006'l 
Sa.r1 Juan, l'R 009!9..0064 
T.,J, (809) 7~9..0101, FA.X (80?) 764-8097 



FRml : ECG ENTERPRISES PHm1E NO. 80'3?6480'37 1·1a r. 27 1 '3'35 05 : 08PI·1 P 1 

RESULTS TABLES for ECG Sample llJ 95-143.05 

L VolatUe Organic Compounds (VOC's) 
Analysis Date: 03/23/95 

Benzene <0.010 

Toluene O.Ol4 

Ethyl benzene 0,0}7 

m&p-x)'lene 0.017 

<0.010 

n Total :Petroleum Hydrocarbonll (fPH) 

i·ti·,;·:o· 

TPH <10 

• All ammmts are part.<; per mlllion (ppm, mg!l, mglkg) unless otherwise specified. 

RESULTS TABLES [or ECG Sample ID 95-143-(J6 

J. Volatile Organic Compounds (VOC's) 

·,;,·,· 
~: ·; ~ ~ .:. :, y: ' 

Benzene <0.010 

Toluene <0.010 

Ethyl benzene <0.010 

m&p-xyleno 0.010 

o-;o.,ylene <0.010 

n. Total Petroleum Hydrocltrbons (TPH) 

TPH <I 

• All amounts arc ports per million (ppm, rng/l,mg.tkg) unless other.visc specified. 

ECG l..abolllloris 
l'O Do)l; 190064 
San Ju11n, PR 00919-0064 
icl. (809) 759-0IOl,I'AX (809) 764-&097 

Page 4 
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FR0~1 : ECG E~HERPR I SES PHONE NO. 8097648097 Mar. 31 1995 12:43PM P0 

ECG Laboratories 
Environmental Analytical Services • Division of ECG Enterprises 

March 31, 1995 

Mr. Jose Garrido 
Blasland Blouck and Lee 
4 73 0 Northwest 
Boca Rat6n Blvd. 
Boca Rat6n, FL 33431 ~4876 

RE: Projec.t No. 399.19/ US Navy Refuel I)itl 

Dear Mr. Garrido: 

Report No. 95-156 

With respect to the project of reference above, included you will find our report of analysis for the 
following ECG Sample ID numbers and their respective identities: 

ECG Sample TI> 

95-156-01 
95~156~02 

95-156-03 
95-156-04 
95-156-05 

fujmplc ldentity/Pros;eden§;e 

Refuel Pit 1 SB-12 (2'~4') 
Refuel Pit 1 SB-12 (4'-6') 
Refuel Pit 1 SB-13 (0'·2') 
Refuel Pit 1 SB-14 (0'-2') 
Refuel Pit l SB-15 (0'-2') 

All analyses were performed in accordance to EPA methods and/or laboratory SOP's. Quality 
Assurance'Quality Control requirements were accomplished according to methodology 
requirements. 

Should you have any inquiries regarding the data contained herein, please do not hesitate to 
contact me at your convemencc_ 

Cordially, 

~~#~~~· 
Arnalda Mercado :Bosch 
Operations Manager 



FROM :. ECG ENTERPRISES PHm~E NO. 8097648097 Mar. 31 1995 12:43PM PO 

DATA CERTIFICATION STATEMb"'NT 

All data contained herein has been reviewed for compliance with methodology requirements and, 
where applicable~ corrective action has been taken. Con·ections and approval of data has also been 
performed. 

All analyses and procedures have been performed by supervised and qualified personnel. 

All the data gathered and obtained for the preparation of this report will be kept in our custody 
for a tenn of three years. unless. otherwise required bv the client or 1my nth.,.r ;nf.,.re-"tod pQrty. All 

me QuaJny Control and Quality Assurance generated for the validation of the data is available 
upon request. 

I hereby certity that all raw data and associated documentation has been reviewed and approved. 

ECG /,aboratoria 
1'0 Box I ?0064 
Sftn Juan, J>R ()0919..0064 
Tel. (809) 759.QI01,l-'AX (809) 764·SD97 

ager 
License No. 2901 

P11gc 1 



FROM :. ECG ENTERPRISES PHONE NO. 8097648097 

.RESULTS TABLES for ECG Sgmple JJJ 95-156-01 

L Volatlla Organic Compounds (VOC11) 

Benzene <0.010 

Toluene <0.010 

Ethylbcnzenc <0.010 

m&p-x-ylt:ne <0.010 

O·l\')')ene <0.010 

IJ. Total Petroleum Hydroc11.rbons (fPH) 

TPH 261 

* All amounts arc parts per mil1ion (ppm, mgll, m~g) unless otherwise speciiicd. 

11J1SULTS Uf[ILES (qr 8{.'(~' .~rmrpiP ID !li-1 56-·02 

J. Volatile Organic Compounds (VOC's) 

Benzene <0.010 

Toluene <0.010 

Ethyl benzene <0.010 

m&p-x-ylene <0.010 

<0.010 

ll. Totlll Petroleum Hydrocarbons (fPli) 

• All amotmts are paris per million (ppm. mlY'l, mglkg) wth;:ss otherwise specified. 

Eca IAb()rdlotw 
1'0 Do~ 1!70064 
San Juan, I'R 009 19..0064 
'ret (80ll) 759~\QI, fAX (SO~) 76<i-~O~? 

Mar. 31 1995 12:44PM P04 

Puso2 



FROM . :. ECG E~HERPR I SES PHONE NO. 8097648097 

RESULTS TABLES (or_ECGS_anwle TD fH.H6-D,? 

L Yola.tUc Organic Curnpounds (VOC's) 

I3cn7..ene <0.010 

Toluene <0.0]0 

Ethylbcnzenc <0.010 

m&p-xylcne <0.010 

o-xylcne <:0.010 

JL Total Petroleum Hyt.lrocarboru (TPH) 

* All amounts are ports per million (ppm, mg/1, mglk.g) w1less ol11c1Wisc specified. 

BESULT~ TABLES for ECG Sample JJJ 9.5-156-04 

L Volatile Organic ComJ)OUIHb (VOC's) 

Benzene <0.010 

Tolt\Cnc <0.010 

Ethylbt::nzene <0.010 

m&.p-;-.')'lene <0.010 

I)· Xylene <0.010 

n Total Petrolcllm Hydrocarbons (TPH) 

TPI-1 569 

• All amounts are pllrts P"r million (ppm, mg/1, mg)kg) unless otherwise specified. 

ECG l.oboralOria 
PO Box 190064 
SIUl Jullll, PR 00919..00(;4 
Tel. (809) 759..0101, liAX (809) 764-8097 

Mar. 31 1995 12: 45P~1 PO~ 



FROf·1 .. ECG EtiTERPR I SES PHONE NO. 8097548097 

RESULTS TABLESfo,. ECGSample ID 9S·lS6·05 

L Volatile Organlc Compounds (VOC's) 

Benzene <0.010 

Toluene <0.010 

Ethylbeuzcnc <0.010 

m&p-,.')llene <0.010 

<0.010 

Il Total Petroleum Hydrocarbons (TPH) 

*All amount~ are parts per million (ppm, mgl]. mWlcg) unless otherwise specified. 

ECG L/.Jbprl11uria 
1'0 Doll: 190064 
San Ju1111. I"R. 00919.()064 
Tel. (~09) ?~9~l01. FAX {809) ?64-80?7 

Mar. 31 1995 12:45PM P06 

Pllge 4 



ENVIRONMENTAL Ct JULTI.VG GROUP 
CHAIN OF CUSTODY RECORD 
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FRm1 ECG ENTERPRISES PHm~E NO. 80'376480'37 Rpr. 10 1 '3'35 0'3: 0'3R!1 P0~ 

ECG Laboratories 
Environmental Analytical Services • Division of ECG Enterprises 

AprilS, 1995 

.M.r. Jose Garrido 
Blasland Blouck and Lee 
4730 Northwest 
Boca Ra.t6n Blvd. 
Boca Rat6n, FL 33431-4876 

RE: Project No. 399.19 I US Navy Refuel Pit 1 

Dear Mr. Garrido: 

Report No. 95-168 

With respect to the project of reference above. included you will find our report of analysis for the 
following ECG Sample ID numbers and their respective identities: 

ECG Sample JD 

95-168~01 

95-168-02 
95-16&-03 
95-168-04 

Simple ldentity/Proceden£e 

Refuel Pit 1 SB~l3 {4'-6') 
Refuel Pit I SB-13 (Water) 
Refuel Pit 1 SB~14 (4'·6') 
Refuel Pit 1 SB-14 (Water) 

All analyses were performed in accordance to EPA methods and/or 1aboratory SOP's. Quality 
Assurance/Quality Control requirements were accomplished according to methodology 
requirements. 

Should you have any inquiries regarding the data contained herein> please do not hesitate to 
contact me at your convemence. 

Cordially, 

~~~~~dL--
Arnaldo Mer~{d;-:Bosch 
Operations Manager 



FROM ECG ENTERPRISES PHONE NO. 8097648097 Hpr. 10 1995 09:09HM P03 

DATA CERTIFICATION STATEMENT 

All data contained herein has been reviewed for compliance with methodology requirements and, 
where applicable, corrective action has been taken. Corrections and approval of data has also been 
pezforrned. 

All analyses and procedures have been performed by supervised and qualified personnel. 

All the data gathered and obtained for the preparation of this report will be kept in our custody 
for a tenn of three years, unless otherwise required by the client or any other interested party. All 
the Quality Control and Quality Assurance generated for the validation of the data is available 
upon request. 

I hereby certify that all raw data and associated documentation has been reviewed and approved. 

ECG l.nburatr~rle:r 
l'O &x l90064 
San lu1111, l'R 00919-0064 
Tel, (~09) 759·0101, FAX (80!1) 764-8097 

Page 1 



FROM ECG ENTERPRISES PHONE NO. 8097648097 

RESULTS TABLES for ECG Sample ID 95-168-01 

I. Vob.tUe Organic Compound11 (VOC'11) 

., . 
. : . ,. . :~ . : < . . •' ; •' . 

·.:· .. : .. · ..• ··:·;·_ ·, 

Ben7..ene 0.384 

Toluene <0.010 

Ethylbenzene <0.010 

m&p-)1.-ylcno <0.010 

o-xylene <0.010 

n. Total Petroleum Hydroe~trbons (fPH) 

I l,o" ,o;, 

TPH <10 

• All amolmts are parts per million (ppm, mg/1, mglkg) tmlcss othctv,rise specified. 

RESULTS TABLES (pr EC_GSrmmle JD 95-168-02 

L Volatile Organic Compounds (VOC's) 

Benzene <0.010 

Toluene <0.010 

Ethylbcnl"..cne <0.010 

m&p-Jcylene <!1.010 

<0.010 

JJ. Total Petroleum Hydrocarbon8 (TPH) 

: .. , .. , 

TJ>H <I 

• All amNUlts nre parts per million (ppm, mg/1, mglkg) unless vlhcnvisc :;pccified. 

ECG I.Aborlllorkts 
PO Dox 190064 
San Juan, PR. 00919.()064 
Tel. (809) 7S~.OIOl, FAX (809) 764-8097 

Rpr. 10 1995 09:10RM PO< 



FRm1 ECG E~HERPR I SES PHONE ~H 8097648097 Hpr. 10 1995 09: 10H~1 PO: 

RESULTS TABLES [or ECG Sample ID 95-168-03 

l Volatile Organic Compound~ (VOC's) 

., ,··;: ,. 

Benzene <0.010 

Toluene <0.010 

Ethyl benzene <0.010 

m&p·xylene <0.010 

o~xylene <0.010 

ll. Total Petroleum Hydrocarbons (fPlf) 

' ' . . ·-~- ·' . . ' 

TPH <10 

*All amounts .are part<; per million (ppm, mgll, rnglkg) unless otherwise specified. 

RESULTS TABLES (or ECGSample ID 95-168-04 

L Volatile Organic Compounds (VOC's) 

'.' 
'· ·'. 

Benzene <0.010 

Toluene <0.010 

Ethyl benzene <0,010 

rn& p->.ylcne <0.010 

o-:>..')'lene <0.010 

IL Total Petroleum Hydrocarbons (TPH) 
Analysis Dote: 04105195 

TPH <l 

* All amounts are patis per million (ppm, mgll, mglkg) tuJless otherwise specified. 

f:CG Labora/(lfJQ 
PO Box 190064 
Sl!ll Juan, I'R 0091!>-00611 
Tel. (809)759..0101, FAX (809) 764-8097 

Pagel 
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, FROM ECG El'-HERPR I SES PHONE riO. 8097648097 Ma~. 24 1995 10:26RM PO~ 
:,;('('. 

ECG Laboratories 
Environmental Analytical Services# Division of ECG Entcrptises, Inc . 

April 17, 1995 

Mr. Jose Garrido 
Blasland Blouck and Lee 
4730 Northwest 
Boca Rat6n Blvd. 
Boca Rat6n, FL 33431-4876 

.. 

RE: Project No. 399.19/ US Navy Refuel Pit 1 

Dear Mr. Garrido: 

Report No. 95-186 

With respect to the project of reference above, included you will find our report of analysis for the 
following ECG Sample ID numbers and their respective identities: 

ECG Sample ID 

95-186-01 
95-186-02 
95..:186-03 
95-186-04 
95P186w05 

Sample lgentity!Procedence 

Refuel Pit 1 SB·l8 (Water) 
Refuel Pit 1 SB-18 (4'-6') 
Refuel Pit 1 SB-18 (10'-12') 
Refuel Pit 1 SB-19 (4'-6') 
Refuel Pit 1 SB-19 (16'-18') 

All analyses were performed in aceordance to EPA methods and/or laboratory SOP's. Quality 
Assurance/Quality Control requirements were accomplished according to methodology 
requirements. 

Should you have any inquiries regarding the data contained herein, please do not hesitate to 
contact me at your convemence. 

Cordially, 

L~~~~~ 
Arnalda Mercado Bosch 
Operations Manager 



.FROM ECG ENTERPRISES PHONE NO. 8097648097 r1a':l. 24 1995 10: 27AM PO. 

-· 
DATA CERTIFICATION STATEMENT 

All data contained herein has been reviewed for compliance with methodology requirements and, 
where applicable, corrective action has been taken. Corrections and approval of data has also been 
perfonned. 

All analyses and procedures have been performed by supervised and qualified personnel. 

All the data gathered and obtained for the preparation of this report will be kept in our custody 
for a term of three years, unless otherwise required by the client or any other interested party. All 
the Quality Control and Quality Assurance generated for the validation of the data is available 
upon request. 

I hereby certify that all raw data and associated documentation has been reviewed and approved. 

ECG Lttb(1TIUor/a 
PO Box 190064 
Sliii JUliii, PR 00919.!:1064 
Tel. {&O!il) 759-QlOl, FAX (80Sl) 764--8097 

l"11ge 1 



. FROM : ECG E~HERPR I SES PHONE NO. 8097648097 

RESULTS TABLES (or ECG Sample ID 95-186-01 

l VolatUe Organic' Compounds (VOC's) 

Benzene . <0,010 

Toluene <0.010 

Ethy lhen.7..ene <().010 

m&p-xylene <0.010 

o-xylene <0,010 

IL Total Petroleum Hydrocarbonil ('l':PH) 

• All amounts aro parts per million (ppm. mg/1. m~g) unless otherwise specified. 

RESULTS TAJJI...ES for ECG Sample Jp 95*186.02 

L VolatUc Organic:: Compourtda (VOC't) 

BC!ll..cnc <0.010 

Toluene 0.025 

Ethylbenzene <0.010 

m&p-xylene <0.010 

c)-xylene <0.010 

IL Total Petroleurn HydrocarbonH (fPH) 

·, .·.· 
. ·. . ~ . 

TPH 

• All amoWlts are parts per million (ppm. mg/1, mg/kg) unless othcf""'isc specified. 

ECG LabDT«Pl'il:s 
PO &x 190064 
8110 JWJn, PR 00919..0064 
TtL (&1J9) 7S9.010I. FAX (!109) 764-8097 

~1a';l. 24 1995 10: 28R~1 P0' 
·:.··\.;; 

Pagel 



. FRDr1 ECG ENTERPRISES PHONE NO. 8097648097 

RESULTS TABLES for EQG Samnle ID 9S-186=03 

L VolatOe Organk'Compounda (VOC'a) 

Benzene: <!1.010 

Toluene 0.054 

Ethyl benzene <0.010 

m&pMxylcne <0.0]0 

o-xylene <0.010 

IL Total Petroleum Hydrocarbons (TPH) 

• AlliUilounts are pll!ts pet million (ppm, mgt1, mglkg) ucless otherwise specified. 

BESUI ... TS TABLES for BCQSample ID 95 .. 186-04 

1 Volatile Organic Compound• (VOC'11) 

<(}.010 

Toluene <0.010 

Ethyl benzene <0.010 

m&p-xylene <0.010 

<0.010 

D. Total Petroleum H,ydrocarbons (fPH) 

TPII <10 

• All!Ullount.-. lli'e ports per million (ppm. mg/1. mglkg) unless olh.;.-rwise specified. 

ECG lAltoriJiona 
PO Box 190064 
San Ju~~n, PR 00919..0064 
Tel. (809) 759..{)101, FAX (809) 764-11097 

Ma~. 24 1995 10:29RM P0~ 



FROM : ECG ENTERPRISES 8097648097 

RE~QLTS TABLES (or ECG Sqmple ID 95~186-05 

L Volatile OrgankCompoubda (VOC'•) 

'' 
. ~ ' ~ '·' 

',·. 

' . ! : •,· ~ . : .· :· 

Bcn:rene <0.010 

Toluene 0.016 

E\hylbeaz.ene <0.010 

m&p-xylene <0.010 

o->.-ylenc <0.010 

lL T<ltal Petroleum Hydrocarbons (TPH) 

• All an1ounts are parts per million (ppm. mW!. mg/kg) unless o\hetWise specified. 

ECG J.AborDIQrJes 
PO Bo:~t 190064 
Su.n Ju~~.t~, l'R 00~19~064 
TbL (SI09) 7S9..0101. f'AX (809) 764-8097 

Ma'::f. 24 1995 10: 30A~1 P06 
('' :: 



ENVIRON!v!ENTAL COf\. LTING GROUP 
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FRm1 : ECG ENTERPRISES PHmjE NO. 8097648097 Ma':::l. 24 1995 10: 32Ar·1 POE 

ECG Laboratories 
Environmental Analytical Services# Division of ECG Enterprises, Inc. 

-

April 17, 1995 

Mr. Jose Garrido 
Blasland Blouck and Lee 
4730 Northwest 
Boca Rat6n Blvd. 
Boca. R.at6n, FL 33431-4876 

.. 

RE: Project No. 399.19/ US Navy Refuel Pit l 

Dear lvir. Garrido: 

Report No. 95-188 

With respect to the project of reference above, included you will find our report of analysis for the 
following ECG Sample ID numbers and their respective identities: 

ECG Sample ID 5ample Identity/Procedente 

95-188-01 Refuel Pit 1 SB-i9 (Water) 

Allnnalyses were performed in accordance to EPA methods and/or laboratocy SOP's. Quality 
Assurance/Quality Control requirements were accomplished according to methodology 
requirements. 

Should you have any inquiries regarding the data contained herein, please do not hesitate to 
contact me at your converuence. 

Cordially, 

~~~~~~--
Arnalda Mer~ ""i3~sch 
Operations Manager 



FROM ECG ENTERPRISES PHONE NO. 8097648097 Ma~. 24 1995 10:32AM POS 

. DATA CERTIFICATION STATEMENT 

All data contained herein has been reviewed for compliance with methodology requirements and, 
where applicable, corrective action has been taken. Corrections and approval of data has also been 
performed. 

All analyses and procedures have been performed by supervised and qualified personnel. 

All the data gathered and obtained for the preparation of this report will be kept in our custody 
for a tenn of three years. unless otherwise required by the client or any other interested party. All 
the Quality Control and Quality Assurance generated for the validation of the data is available 
upon request. 

I hereby certify that all raw data and associated documentation has been reviewed and approved. 

ECG lAhoi'MDrw 
ro Do~t 190064 
$11n Juan, rR 00919..0064 
Tal. (809) 759-0101, FAX (&09) 764-$097 

Po.ge 1 



FROM ECG ENTERPRISES PHONE NO. 8097648097 

BESULTS., TABLES (or ECG Sttmple ID 95-186·01 

L Volatile Orga.n.lc-Compoundl (VOC'a) 

Benzene ~lOlO 

Tolueno 0.026 

Ethyl benzene 4J.Ol0 

m&p-xylene <0.010 

o-;~.:ylcnc 4J.Ol0 

n. Total Petroleum Hydrocarbons (fPH) 

• All tu:nounts are parts per million (ppm, mg/1, mglkg) unless othervrise specified. 

ECG L4Hralr>ries 
PO &:c J 90064 
San JUM. PR 00919.0064 
Tel. (809) 7!19.0101, FAX (809) 764-8097 

Ma~. 24 1995 10:33AM Pl 

Pagel 
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APPENDIX E 

SLUG TEST RESULTS AND CALCULATIONS 



SLUG TEST RESULTS 

U.S. NAVAL STATION 
ROOSEVELT ROADS, PUERTO RICO 

Well No.: 
Test Date: 

Stickup 

MW-1 
4/19/95 

Static Water Level 
Depth to Bottom of Screen 
(distance from ground level) 

Boring Diameter 
Casing Diameter 
Screen Diameter 
Screen Length 
Depth to Boundary (b) 
Delta H at Time 0 
Delta H at Time t 
Timet 
Ratio Kh/Kv 
Porosity of Filter Pack 

Formation Tested: Surficial 
Rising Head Test 

English Units 

0.00 (ft) 
6.57 (ft) 

14.50 (ft) 

8.00 (in) 
2.00 (in) 
2.00 (in) 

10.00 (ft) 
20.00 (ft) 
2.50 (ft) 
1.00 (ft) 

1560.00 (sec) 
1 

0.3 

Metric Units 

0.00 (em) 
200.25 (em) 
441.96 (em) 

20.32 (em) 
5.08 (em) 
5.08 (em) 

304.80 (em) 
609.60 (em) 

76.20 (em) 
30.48 (em) 
1560 (sec) 

1 
0.3 

HYDRAULIC CONDUCTIVITY em/sec ft/day 

2.2E-01 
7.1E-02 
7.0E-02 

gpd/ftA 2 

K (Bouwer- Rice) 
K (Hvorslev Time Lag) 
K (Hvorslev Variable Head) 

7.8E-05 
2.5E-05 
2.5E-05 

1.7E+00 
5.3E-01 
5.3E-01 

PAGE 1/4 

M:\399\2025710.WK3 



SLUG TEST WORKSHEET 

U.S. NAVAL STATION 
ROOSEVELT ROADS, PUERTO RICO 

Well Number: MW-1 

EQUATIONS USED 

EQUA T/ON 1: Bouwer-Rice Method 

K = (((RcA 2)*1n(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" 

Variables 

Rc 
Rw 
Le 
HO 
Ht 
T 
b 

VARIABLES USED 

English Units 

2.00 (in) 
8.00 (in) 

10.00 (ft) 
2.50 (ft) 

1.000 (ft) 
1560 (sec) 

20 (ft) 

Test Date: 4/19/95 

Note: All equations are valid for 

any consistent set of units 

Metric Units 

5.08 (em) 
20.32 (em) 

304.80 (em) 
76.20 (em) 
30.48 (em) 
1560 (sec) 

609.60 (em) 

PAGE2/4 
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U.S. NAVAL STATION 
ROOSEVELT ROADS, PUERTO RICO 

SLUG TEST RECOVERY CURVE 
MW-1 ( 4/19 /95) 

Ho = 2.5 feel 
Ht = 1 feet 
Time = 1560 seconds 
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SLUG TEST RESULTS - FIELD DATA 

U.S. NAVAL STATION 
ROOSEVELT ROADS, PUERTO RICO 

Well No.: MW-1 Test Date: 4/19/95 

TIME {min) DEPTH (feet} TIME {min) DEPTH {feet) 

0 2.745 1.3333 2.341 
0.0083 2.688 1.4166 2.335 
0.0166 2.663 1.5 2.328 

0.025 2.657 1.5833 2.316 
0.0333 2.675 1.6666 2.309 
0.0416 3.288 1.75 2.303 

0.05 3.054 1.8333 2.29 
0.0583 2.77 1.9166 2.284 
0.0666 2.694 2 2.278 

0.075 2.751 2.5 2.24 
0.0833 2.682 3 2.208 

0.1 2.587 3.5 2.177 
0.1166 2.568 4 2.139 
0.1333 2.562 4.5 2.107 

0.15 2.556 5 2.114 
0.1666 2.543 5.5 2.038 
0.1833 2.537 6 1.653 

0.2 2.53 
0.2166 2.524 
0.2333 2.518 

0.25 2.511 
0.2666 2.505 
0.2833 2.505 

0.3 2.499 
0.3166 2.492 
0.3333 2.486 
0.4166 2.474 

0.5 2.455 
0.5833 2.442 
0.6666 2.429 

0.75 2.417 
0.8333 2.404 
0.9166 2.398 

1 2.385 
1.0833 2.373 
1.1666 2.36 

1.25 2.354 

M:\399\20SS710.WK3 



SLUG TEST RESULTS 

U.S. NAVAL STATION 
ROOSEVELT ROADS, PUERTO RICO 

Well No.: 
Test Date: 

Stickup 

MW-2 
4/19/95 

Static Water Level 
Depth to Bottom of Screen 
(distance from ground level) 

Boring Diameter 
Casing Diameter 
Screen Diameter 
Screen Length 
Depth to Boundary (b) 
Delta H at Time 0 
Delta H at Time t 
Timet 
Ratio Kh/Kv 
Porosity of Filter Pack 

Formation Tested: Surficial 
Rising Head Test 

English Units 

0.00 (ft) 
5.87 (ft) 

14.50 (ft) 

8.00 (in) 
2.00 (in) 
2.00 (in) 

10.00 (ft) 
20.00 (ft) 

2.90 (ft) 
2.00 (ft) 

1980.00 (sec) 
1 

0.3 

Metric Units 

0.00 (em) 
178.92 (em) 
441.96 (em) 

20.32 (em) 
5.08 (em) 
5.08 (em) 

304.80 (em) 
609.60 (em) 

88.39 (em) 
60.96 (em) 
1980 (sec) 

1 
0.3 

HYDRAULIC CONDUCTIVITY em/sec gpd/ftA2 

5.0E-01 
1.6E-01 
1.6E-01 

K (Bouwer- Rice) 
K (Hvorslev Time Lag) 
K (Hvorslev Variable Head) 

2.4E-05 
7.5E-06 
7.5E-06 

6.7E-02 
2.1E-02 
2.1E-02 

PAGE 1/4 
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SLUG TEST WORKSHEET 

U.S. NAVAL STATION 
ROOSEVELT ROADS, PUERTO RICO 

Well Number: MW-2 

EQUATIONS USED 

EQUA T/ON 1: Bouwer-Rice Method 

K = (((RcA 2)*1n(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 11t": time 11t 11 

is specified on the slug test curve 
T = Elapsed time from time zero to time 11t11 

Variables 

Rc 
Rw 
Le 
HO 
Ht 
T 
b 

VARIABLES USED 

English Units 

2.00 (in) 
8.00 (in) 

10.00 (ft) 
2.90 (ft) 

2.000 (ft) 
1980 (sec) 

20 (ft) 

Test Date: 4/19/95 

Note: All equations are valid for 

any consistent set of units 

Metric Units 

5.08 (em) 
20.32 (em) 

304.80 (em) 
88.39 (em) 
60.96 (em) 
1980 (sec) 

609.60 (em) 

PAGE2/4 
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U.S. NAVAL STATION 
ROOSEVELT ROADS, PUERTO RICO 

SLUG TEST RECOVERY CURVE 
MW-2 (4/19/95) 

* * * * * * * * * * 
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* * * * * * * * * * * * * * * * * * * * * * * * * * * 

Ho - 2.9 feet 
Ht - 2 feet 
nme = 1980 seconds 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
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TIME (MIN) 
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100 

~-----------------------------------------~--~ 
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SLUG TEST RESULTS -FIELD DATA 

U.S. NAVAL STATION 
ROOSEVELT ROADS, PUERTO RICO 

Well No.: MW-2 Test Date: 4/19/95 

TIME (min) DEPTH (feet) TIME (min) DEPTH (feet) TIME (min) DEPTH (feet) 

0 3.233 1.3333 2.875 36 2.152 
0.0083 3.264 1.4166 2.859 38 2.132 
0.0166 3.289 1.5 2.849 40 2.112 

0.025 3.319 1.5833 2.839 42 2.091 
0.0333 3.349 1.6666 2.834 44 2.071 
0.0416 3.38 1.75 2.824 46 2.056 

0.05 3.41 1.8333 2.814 48 2.036 
0.0583 3.698 1.9166 2.809 50 2.016 
0.0666 3.809 2 2.799 52 2 

0.075 3.567 2.5 2.753 54 1.98 
0.0833 3.42 3 2.723 56 1.965 

0.1 3.314 3.5 2.693 58 1.94 
0.1166 3.279 4 2.667 60 1.93 
0.1333 3.269 4.5 2.647 62 1.915 

0.15 3.248 5 2.627 64 1.894 
0.1666 3.233 5.5 2.612 66 1.879 
0.1833 3.218 6 2.597 68 1.864 

0.2 3.208 6.5 2.581 70 1.849 
0.2166 3.193 7 2.566 72 1.834 
0.2333 3.183 7.5 2.551 74 1.819 

0.25 3.173 8 2.536 76 1.798 
0.2666 3.163 8.5 2.526 78 1.783 
0.2833 3.152 9 2.516 80 1.773 

0.3 3.142 9.5 2.506 82 1.753 
0.3166 3.132 10 2.496 84 1.738 
0.3333 3.122 12 2.46 86 1.728 
0.4166 3.082 14 2.43 88 1.712 

0.5 3.046 16 2.4 90 1.702 
0.5833 3.021 18 2.369 92 1.687 
0.6666 2.996 20 2.339 94 1.672 

0.75 2.976 22 2.314 96 1.662 
0.8333 2.955 24 2.288 98 1.642 
0.9166 2.94 26 2.263 100 1.632 

1 2.925 28 2.243 
1.0833 2.91 30 2.218 
1.1666 2.895 32 2.192 

1.25 2.885 34 2.172 

M:\399\204~710. W51 
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APPENDIX F 

GROUNDWATER SAMPLING PROCEDURES AND SAMPLING LOGS 



GROUNDWATER SAMPLING PROCEDURES 

Sampling Procedures 

Each monitoring well was allowed to stabilize for at least 24 hours after 

installation prior to being sampled. To avoid cross-contamination between wells, 

disposable bailers were used to collect groundwater samples. Prior to sampling 

groundwater from the monitoring wells, depth to water was measured and each 

well was purged of at least four well volumes. The purge procedure was 

performed by hand bailing using a disposable bailer or the use of a peristaltic 

pump. 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 in Deerfield Beach, 

Florida. 

QAJQC Procedures 

Field blanks were collected on every date that two or more wells were 

sampled. The field blanks were analyzed for BTEX by EPA Method 602 and for 

total petroleum hydrocarbons by EPA Method 418.1. Field blank samples were 

collected by filling the appropriate laboratory containers with distilled water in 

an area that groundwater samples were being collected on that date. No 

constituents were detected above the laboratory detection limits in any of the 

field blank samples. 

Two equipment blanks were collected during the SC, one from a new 

disposable bailer and one from decontaminated split-spoon used to collect soil 

samples from the soil borings. The samples were collected by pouring distilled 

water into and over the bailer and split-spoon and collecting the runoff in the 



appropriate laboratory containers. No constituents were detected above the 

laboratory detection limits in either of the equipment blank samples. 

One set of duplicate samples from monitoring well RRP# 1-MWS was 

collected for analysis by EPA Method 602 and by EPA Method 418.1. To test 

the laboratory's precision, the origin of the duplicate sample was not known by 

the laboratory. The duplicate sample analysis (Table 4·3) were essentially 

identical. 



Bl.ASI.AND, BOUCK & LEE 
ENGINEERS & GEOSCIENTISTS 

Project/No. 

S ita Location 

Sile/Well No. 

Weatler 

Descrp~on of Measuring Point (MP) 

Height of MP Below land Surface 

WATER SAMPLE LOG 

Page 

Coded/ 
Rep6cae No. _N/:.__A ______ _ 

Time Sampling 

Began LO =55 

EVACUATION DATA 
Top of Casing (Nor1h Side) 

(fee~ MP Elevation 

Total Sounded Dep!h (TO) of Well Below MP __ -~.1_,4'--"(,'-"{_-...,;(,_fee~Q 

Depth b Wa'er (DTW) Below MP ---=&"'-. -~.<f;;:;.S __ (,_fe_e.:......Q 

Wasr- Level Elevation 

Diameter of Casing/ 

of 

Time Sampling 

Compleed \\ ·. 20 

(feeQ 

(feeQ 

Construction Type ___ --=.2"_:S::c:.:..:he:..:d:.:u.:.:le_:40.:...:..PV.:...:C=------

Evacuation Method 

Wasr Column (WC) In Well 

(TD- DTW) 

Gallons per Foot (GPF) 

Gallons In Well 

(WCx GPF) 

Oda (U)~ 

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

8. LCb (feeQ 

O.(Ci;; 

Gallons Pumped/Bailed 

Pria- b Sampling 

(GAL x 5 \'OL x PUMP RATE) 

Sampling Pump ln1ake 

(feet below land surface) 

SAMPUNG ~ELD PARAMETERS 
Appearance (;~ Temperature 

(I? c::>, 4-A: -? I d) '14-z, 
Specific Conductance, @ /j ctflf @ 1. 2-_J 

umhos/cm QJ pH r.0~7r--2'-1fr--------

(!)~·. q 
cZ) ~\. 8 
0)31~) 

SamplingMethodandMasrial JAstpsa.\?tc -k..f:km. b\;;..- ~P-:h.-- (V)Qf}q~la...~-1- \lb-e_ 

Consti1uents Sampled 

1. t;fA- ffit?tkd Ebzo 
2. 11B, I 
3. 

4. 

5. 

6. 

7. 

Remarks 

Sampling Personnel 

_J Sk~c\moy-c.. 

GAL/FT. 1-1/4"=o.on 
1-1/2" = 0.10 

Container Oescripfun 

From lab X or BB&L 

3- 4o CA.P y ig .Os 

WELL CASING VOLUMES 
. 2" = 0.16 

2-1/2" = 0.24 
3" = 0.37 

3-1/2" = 0.50 

Preservative 

\j<;j 

4" = 0.65 

s· = 1.46 9480SB 



BLASLAND, BOUCK & LEE 
ENGINEERS & GEOSCIENTISTS 

ProjecVNo. 

She Location 

Coded/ 

WATER SAMPLE LOG 

Page of ~ 

Sife/Well No. Replica'le No. ---'N/'-A ______ _ Da'le ___,0~1--t\_,\ ..... ~+l--:.'1,;.;_5 __ 

Time Sampling 

Wealher Began (0 ~ lv 

Time Sampling 

Comple'led i 0 : 3o ---'--=-------

Description of Measuring Point (MP) 

Height of MP Below Land Surface 

EVACUATION DATA 
Top of Casing (Norlh Side) 

(fee~ 

Total Sounded Oeplh (TO) of Well Below MP 14. & i (fee~ 
-----~~~~~ 

Depth b Wa'er (DT'N) Below MP '5, ct 1 (fee~ 

MP Elevation 

Wa'ler-Level Elevation 

Diameter of Casing/ 

(fee~ 

(feeQ 

Construction Type -----=-2"....:S....:c~he;_d_ul~e_40_PV_C _____ _ 

Wa'ler Column (WC) In Well 

(TO- DTW) 

Gallons per Foot (GPF) 

Gallons In Well 

(WCx GPF) 

Evacuation Methcxl 

X'--0~ 
Color )'~@ Oda 

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

co 8. eeo "' 10 
Specific Conducance, ® tS. CS 

umhostcm (J) e ' co 

Sampling Method and Ma'erlal 

Constltuen~ Sampled 

~: ffi1- f~:t-4~ ~{:2-o _ _ B.t 
3. 

4. 

5. 

6. 

7. 
Remarks 

Sampling Personnel 

~ S k1 d. Y'Ytol'(_ 

GAL/FT. 

.. 
1-1/4" = 0.077 

1-1/2" = 0.10 

Gallons Pumped/Bailed 

Pria b Sampling 

8. '10 (fee~ 

0" I\;, 

(GAL x 5 \'OL x PUMP RATE) ~ ') %tt_Q_ Q...;'M.S 

Sampling Pump lnlake 

(feet below land surface) 

SAMPUNG DATA/FIELD PARAMETERS 
Appearance c ( ~ v- Temperature 

(i) 7.ofj 

@ "· <f8 
pH QJ &;p.eCf 

Conlalner Description 

From Lab X or BB&L 

WELL CASING VOLUMES 
. 2" = 0.16 

2-1/2" = 0.24 

3" = 0.37 

3-1/2" = 0.50 

(9 iii· q 
® zct. z... 
® 2.t(.Z. 

Preservative 

.4" = 0.65 ., 

a··= 1.46 



BLASLAND, BOUCK & LEE 
ENGINEERS & GEOSCIENTISTS 

WATER SAMPLE LOG 

ProjecVNo. 

Sits Location 

Coded/ 

Page 

S~{WeiiNo. Repflca'le No. _N'-/A ______ _ 

Wea1her 

llme Sampling 

Began 0730 

EVACUATION DATA 
Oescrption of Measuring Point (MP) Top of Casing (Nor1h Side) 

,._____---
Height of MP Below Land Surface (fee~ 

Total Sounded Dep1h (TO) of Well Below MP -z,o, c9D (fee~ 
------!.......;...!-

Depth D Wasr (DTW) Below MP G,. (p Q (fee~ 

Wasr Column (WC) In Well 

(TO - DTW) / J ~1/V (fee~ 
Gallons per Foot (GPF) 0 ... / & 

Gallons In Well 

(WC x GPF) 

Evacuation Methcd 

MP Elevation 

Wa'er-Level Elevation 

Diameter of Casing/ 

(feet below land surface) 

of 

tf 
Da'le _...;:;;C:-4--'......!..f-,\~&-f~tj~$.::..___ 

llme Sampling ~ 

Comple'led 0 r f' ~ 

(fee~ 

(feeQ 

2" Schedule 40 PVC 

-
Color ,t}t;M 

SAMPUNG DATA/FIELD PARAMETERS m 
Appearance C~ Temperature 7..9J"t'f!o,t6o,K.._ Oda 

I 

Other (specific ion; OVA: HNU; etc.) hu-~ I fl1DV16t..J, {k 
Specific Conductance,/ 

umhos/an 7..5£:._ 7 ;;.S'" /7 Z 7 pH 
' I 

Sampling Method and Ma'erial 

Consti1uen1s Sampled 

1. fffi- ~\be.,(\ 8:?zo 
2. 4!.£ { 
3. 

4. 

5. 

6. 

7. 

GAL/FT. 1-1/4" = o.on 
1-1/2" = 0.10 

Coneiner Description 

From Lab X or BB&L 

~ YO~rtf-:;Fi idi~A. ;p­
/Jt. seo &t ~k f 

Preservative 

/4°C 1ft L. 

WELL CASING VOLUMES 
.~ 

2-1~ 
3" = 0.37 

3-1/2" = 0.50 

4" = 0.65 

6" = 1.46 9480SB 



BLASLAND, BOUCK & LEE 
ENGINEERS & GEOSCIENTISTS 

ProjecVNo. 

Si1e Location 

Si1e/Well No. 

Wea1her 

WATER SAMPLE LOG 

Page 

Coded/ 

Replica~ No. ~N:..:../A:..__ _____ _ 

Time SamplifYd 

Began 07~ 

EVACUATION DATA 

Time SampllfYd 

Comple~d 

of~ 

Description of Measuring Point (MP) __ T~op:.;...o.:..:.f...;..C_as_;_in~g:...!.(N_;_o;.;..r1h=--S-Ide.;..:) ___________________ _ 

Height of MP Below land Surface (fee~ 

Total Sounded Dep1h (TO) of Well Below MP '2.. 0 · .P .:> (fee~ 

Evacuation Method 

Depth b Wa'er (DTW) Below MP ®. t.jlf (fee~ 

Wa'sr Column (WC) In Well 

(TO- DTW) 

Gallons per Foot (GPF) 

Gallons In Well 

(WCx GPF) 

MP Elevation (fee~ 

Wa'sr- Level Elevation (fee~ 

Diameter of Casi!Yd/ 

2" Schedule 40 PVC 

-
Color ;.}? ,...L Odcr 

SAMPUNG DATNFIELD PARAMETERS f: 
1 

r;G) 
Appearance ~ Temperature 2P .t.( '3 {, 7. 1>"2.. r 

Other (specific lon; OVA; HNU; etc.) 

Specific Conduclance, ( / 
umhos/cm G 7 3 C, f ~ {p/" 0 

I I 

Sampling Method and Ma'srial 

Constituents Sampled 

1. fPfr t/'V\a--11..~,J &rzw 
2. .t\wu 
3. ~ I() 
4. 

5. 

6. 

7. 

Remarks 

SamplifYd Personnel _ n_;? 
~L£V\A-VV"C..- ,2)r~ 

pH 'fJ. 2- L_! 7, 2,3 /7·/8 
• I 

~~· ~ rftJt~.._-kJ M ~~o~,/.~f f~k 

Conlainer Description 

From Lab X or BB&L 

'"2;:.-< vo~ (4~ -{tU ;:-;;;:; 
/X: SOD,_\ A '""t £\ 

Preservative 

/4oC J/CL 

I c.<-

GAL/FT. 
WELLC~.~.2"= . 

6 
ES 

1-1/4"=0.on /~ 3" = 0.37 

3-1/2" = 0.50 

4" = 0.65 

s· = 1.46 1-1/2" = 0.10 2-1/2" = 0.24 9480SB 



BLASLAND, BOUCK & LEE 
ENGINEERS & GEOSCIENTISTS 

Proj&cVNo. 

Si1e Loca lion 

Si1e/Well No. 

WATER SAMPLE LOG 

Page of 

Coded/ 

Replica» No. N/A 
~--------------

Time Sampling Time Sampling 

Wea1her Began ll '. 2-5 Compleed 12. ~ 2.2 

EVACUATION DATA 
Descrption of Measuring Point (MP) 

Height of MP Below land Surface 

Top of Casing (Nor1h Side) 

(fee~ 

Total Sounded Dep1h (TO) of Well Below MP 2o. {0 (fee~ 

Evacuation M&thcd 

Depth tJ Waer (DTW) Below MP q, 3S (fee~ 

Waer Column (WC) In Well 

(TO- DTW) 

Gallons per Foot (GPF) 

Gallons in Well 

(WCx GPF) 

/0.~ (fee~ 
,[(p 

I. '11. 

MP Elevation 

Waer-Level Elevation 

Diameter of Casing/ 

Construction Type 

Gallons Pumped/Bailed 

Pria tJ Sampling 

(GAL x 5 \'OL x PUMP RATE) 

Sampling Pump Intake 

(feet below land surface) 

(fee~ 

(fee~ 

2" Schedule 40 PVC 

CD zei-C( 

Color y1 Q).Q Oda 7 SAMPUNG DATA/FIELD PARAMETERS ~ ztl Cf 
Appearance c0 Q/\ Temperature ()}2q:z. °F 

Other (specific bn; OVA; HNU; etc.) 

(V o.tfB 
Specific Conduclance, ~ 0 .4'{ 
umhos/cm o . .tff; 
Sampling Method and Maerial 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Consti1uents Sampled 

rn-~·i 

l 

([) 8 .oz. .," 

pH ~ '8. 00 
7.~ "" 

Conainer Description 

From Lab X or BB&L 

Remarks 

~~J ~~~£4atl ~~J~-tti:O 
Sampll~ Personnel 

~l~ 8-Z~:vs.. 

GAL./FT. 1-1/4" = o.on 
1-1/2" = 0.10 

WEu_ CASING VOLUMES 
. 2" = 0.16 

2-1/2" = 0.24 

3" = 0.37 

3-1/2" = 0.50 

Preservawe 

4" == 0.65 

6" = 1.46 9480SB 



BLASLAND, BOUCK & LEE 
ENGINEERS & GEOSCIENTISTS 

WATER SAMPLE LOG 

ProjecVNo. 

Sl1e Locatbn 

Si1e/Well No. 

~'tiJ elt!f~ejf_ ~cr';pcn. 1 cr 
f Coded/ 

Page 

RR e i. ILUU- "" Replicas No. _;N/_A _____ _ 

Time Sampling 

Began {fo; tf tZ 

EVACUATION DATA 

____ of / 

Time Sampling 

Complei!ld 

Descrption of Measuring Point (MP) __ To...!.p....;o..;...fC_as_i....!ng~('-No_r1h~Si_de...:...) __________________ _ 

Heiaht of MP Below Land Surface {fee~ MPEievation 

Wai!!r-Level Elevation 

Diameter of Casing/ 

(feeO 

Total Sounded Dep1h (TD) of Well Below MP (3 a 8'£} (fee~ 
Depth 'D Wa'er (DTW) Below MP ~a Cf3 (fee~ - (feeO 

Evacuation Method 

Wai!lr Column ('NC) In Well 

(TO- DlW) 

Gallons per Foot (GPF) 

Gallons In Well 

('NC x GPF) 

Cons1ruction Type 2" Schedule 40 PVC 

Gallon~/Bailed G; {j . 
Prior 'D Sampling ..t::f.,~ ~ 
(GAL X 5 \'OL X PUMP RATr>- ;, Q'jl jj . h 

,.S<JA-Yi<ttlfl· p 
Sampling Pump Intake 

1 / ~"~ + /3 I (feet below land surface) -----''-'=U::...-__,0'--~-"'-----

SAMPUNG DATNFIELD PARAMETERS 
Appearance sl;~ c.fouJ.t Temperature .3.21/:J.f,'J! ~ ~C 

Other (specific ion; OVA; HNU; etc.) --- -th!; c-lecM' '?;~ 

Specific Conductance, . . 

umhos/cm gqo/']~q j <g'ffoj g31 pH '7 o 8o/ 'T~3l/(;., 87jtz .. 8 & 

S.mpl"' Method and Ma"'"" ff ::r o:zabie. ±e--f{OIIl fk ({ e(' ~ &o (/) o-f-·i{O!~ 
Conainer Descrlptbn 

1. 
2. 

3. 

4. 

5. 

6. 

7. 

Constituents Sampled 

~?if 
{p/o 

GAL/FT. 1-1/4" = o.on 
1-1/2" = 0.10 

From Lab X or BB&L. 
-- Cf~,...--+-

3 0 "" 

WELL CASING VOLUMES 
. 2" = 0.16 

2-1/2" = 0.24 

3" = 0.37 

3-1/2" = 0.50 

Preserwtive 

4" = 0.65 

6" = 1.46 9480SB 
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APPENDIX G 

LABORATORY ANALYTICAL REPORT 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (305) 421-7400 • Fax (305) 421-2584 

Case Narrative: D580996 

Date: 04/22/95 
Client: Blasland Bouck & Lee, Inc. 
Client Project Manager: Mr. Jose Garrido 
Laboratory Project Manager: Paul Canevaro 
Laboratory: Savannah Laboratories & Environmental Services, Inc., 

Deerfield Beach Division 

During final review of project D580996 a clerical error was found. Sample 80996-5 (Refuel Pit 1 
SB-3 (4-6)) was reported to have petroleum hydrocarbons at 10 mg/kg dry weight. The report 
should have read less than 10 mg/kg dry weight (<10 mglkg). 

No other analytical or quality problems occurred. 

~;f;3q~~~~.c----
Paul Canevaro 
Project Manager 

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



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (305) 421·7400 • Fax (305) 421·2584 

Mr. Jose Garrido 
Blasland Bouck & Lee, Inc. 
5950 Hazeltine National Dr., Suite 140 
Orlando, FL 32822 

REPORT OF RESULTS 

LOG NO: DS-80996 

Received: 17 MAR 95 

Project: #399.19 (US Navy) 
Sampled By: Mike Bauer 

Page 1 

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES 

80996-1 
80996-2 
80996-3 
80996-4 
80996-5 

PARAMETER 

Refuel 
Refuel 
Refuel 
Refuel 
Refuel 

Pit 
Pit 
Pit 
Pit 
Pit 

1 SB-4 
1 SB-2 
1 SB-3 
1 SB-4 
1 SB-3 

Purgeable Aromatics (602/8020) 
Benzene, ug/kg dw 
Ethylbenzene, ugjkg dw 
Toluene, ug/kg dw 
Xylenes, ug/kg dw 
Methyl-Tert-Butyl-Ether 

(MTBE), ug/kg dw 
Date Analyzed 
Method Number 
Dilution factor 

Petroleum Hydrocarbons 
Petroleum Hydrocarbons, 
Date Extracted 
Date Analyzed 
Method Number 

Percent Solids, % 

mg/kg 

(2-4) 
(4-6) 
(2-4) 
(4-6) 
(4-6) 

80996-1 

<5.0 
<5.0 
<5.0 
<5.0 

<50 

03.20.95 
EPA 8020 

l 

dw <10 
03.20.95 
03.22.95 

3550/418.1 
85 

80996-2 80996-3 80996-4 80996-5 

<5.0 <5.0 <5.0 <5.0 
<5.0 <5.0 <5.0 <5.0 
<5.0 <5.0 <5.0 <5.0 
<5.0 <5.0 <5.0 <5.0 

<50 <50 <50 <50 

03.20.95 03.20.95 03.20.95 03.20.95 
EPA 8020 EPA 8020 EPA 8020 EPA 8020 

1 1 1 1 

<10 <10 <10 <10 
03.20.95 03.20.95 .03.20.95 03.20.95 
03.22.95 03.22.95 03.22.95 03.22.95 

3550/418.1 3550/418.1 3550/418.1 3550/418.1 
80 85 82 so 

Validated & Certified b~ 
/ 

License No.: W W 

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



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (305) 421-7400 • Fax (305) 421·2584 

Mr. Jose Garrido 
B1asland Bouck & Lee, Inc. 
5950 Hazeltine National Dr., Suite 140 
Orlando, FL 32822 

REPORT OF RESULTS 

LOG NO: D5-80996 

Received: 17 MAR 95 

Project: #399.19 (US Navy) 
Sampled By: Mike Bauer 

Page 2 

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES 

Refuel Pit 1 SB-1 (4-6) 80996-6 
80996-7 
80996-8 
80996-9 
80996-10 

Refuel Pit 1 Dup 1 
Refuel Pit 1 SB-6 
Refuel Pit 1 SB-6 
Refuel Pit 1 SB-5 

PARAMETER 

Purgeable Aromatics (602/8020) 
Benzene, ug/kg dw 
Ethylbenzene, ug/kg dw 
Toluene, ug/kg dw 
Xylenes, ug/kg dw 
Methyl-Tert-Butyl-Ether 

(MTEE), ug/kg dw 
Date Analyzed 
Method Number 
Dilution factor 

(4-6) 
(2-4) 
(2-4) 

80996-6 

<5.0 
<5.0 
<5.0 
<5.0 
<50 

03.20.95 
EPA 8020 

l 
Petroleum Hydrocarbons 
Petroleum Hydrocarbons, 
Date Extracted 

mg/kg dw <10 

Date Analyzed 
Method Number 

Percent Solids, % 

03.20.95 
03.22.95 

3550/418.1 
79 

80996-7 

<5.0 
<5.0 
<5.0 
<5.0 

<50 

03.21.95 
EPA 8020 

1 

<10 
03.20.95 
03.22.95 

3550/418.1 
83 

80996-8 80996-9 

<5.0 <5.0 
<5.0 <5.0 
<5.0 <5.0 
<5.0 <5.0 

<50 <50 

03.21.95 03.20.95 
EPA 8020 EPA 8020 

1 1 

<10 <10 
03.20.95 03.20.95 
03.22.95 03.22.95 

3550/418.1 3550/418.1 
77 86 

80996-10 

<5 .0 
<5.0 
<5 .0 
<5.0 

<50 

03.22.95 
EPA 8020 

l 

<10 
03.20.95 
03.22.95 

3550/418.1 
91 

Validated & Certified by#' 
License No.: fi W 

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



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (305) 421-7400 • Fax (305) 421-2584 

Mr. Jose Garrido 
Blasland Bouck & Lee, Inc. 
5950 Hazeltine National Dr., Suite 140 
Orlando, FL 32822 

REPORT OF RESULTS 

LOG NO: D5-80996 

Received: 17 MAR 95 

Project: #399.19 (US Navy) 
Sampled By: Mike Bauer 

Page 3 

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES 

80996-11 
80996-12 
80996-13 

PARAMETER 

Refuel Pit 1 SB-5 (4-6) 
Refuel Pit 1 SB-7 (8-10) 
Refuel Pit 1 SB-7 (4-6) 

Purgeable Aromatics (602/8020) 
Benzene, ug/kg dw 
Ethylbenzene, ug/kg dw 
Toluene, ug/kg dw 
Xylenes, ug/kg dw 
Methyl-Tert-Butyl-Ether (MTBE), ug/kg dw 
Date Analyzed 
Method Number 
Dilution factor 

Petroleum Hydrocarbons 
Petroleum Hydrocarbons, mgjkg dw 
Date Extracted 
Date Analyzed 
Method Number· 

Percent Solids, % 

80996-11 80996-12 80996-13 

<5.0 <5.0 <5.0 
<5.0 <5.0 <5.0 
<5.0 <5.0 <5.0 
<5.0 <5.0 <5.0 

<50 <50 <50 
03.20.95 03.21.95 03.21.95 
EPA 8020 EPA 8020 EPA 8020 

l 1 l 

<10 <10 <l·o 
03.20.95 03.20.95 03.20.95 
03.22.95 03.22.95 03.22.95 

3550/418.1 3550/418.1 3550/418.1 
76 82 82 

---------- ---------- ----------

Validated & Certified b~ 
license No.: ~ W 

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



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (305) 421-7400 • Fax (305) 421-2584 

Mr. Jose Garrido 
Blasland Bouck & Lee, Inc. 
5950 Hazeltine National Dr., Suite 140 
Orlando, FL 32822 

REPORT OF RESULTS 

LOG NO: D5-80996 

Received: 17 MAR 95 

Project: #399.19 (US Navy) 
Sampled By: Mike Bauer 

Page 4 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES DATE SAMPLED 

80996-14 
80996-15 

Refuel Pit 1 (Decon Water) 03-16-95 
Refuel Pit l (Eq. Blank) 03-16-95 

PARAMETER 

Purgeable Aromatics (602/8020) 
Benzene, ug/1 
Ethylbenzene, ug/1 
Toluene, ug/1 
Xylenes, ug/1 
Methy1-Tert-Buty1-Ether (MTBE), ug/1 
Date Analyzed 
Method Number 
Dilution factor 

80996-14 80996-15 

<1. 0 
<1. 0 
<1.0 
<1.0 

<10 
03.21.95 

EPA 602 
1 

<1.0 
<1.0 
<1.0 
<1.0 

<10 
03.21.95 

EPA 602 
1 

Validated & Certified b~ 
License No.: (fW 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (305) 421-7400 • Fax (305) 421-2584 

Mr. Jose Garrido 
Blasland Bouck & Lee, Inc. 
5950 Hazeltine National Dr., Suite 140 
Orlando, FL 32822 

REPORT OF RESULTS 

LOG NO: DS-80996 

Received: 17 MAR 95 

Project: #399.19 (US Navy) 
Sampled By: Mike Bauer 

Page 5 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID 

80996-16 
80996-17 
80996-18 
80996-19 

Lab Blank 
Accuracy - % Recovery (Mean) 
Precision - Relative % Difference 
Detection Limit 

PARAMETER 80996-16 80996-17 80996-18 80996-19 

Purgeable Aromatics (602/8020) 
Benzene, ug/kg dw 
Ethylbenzene, ug/kg dw 
Toluene, ug/kg dw 
Xylenes, ug/kg dw 
Methyl-Tert-Butyl-Ether (MTBE), ug/kg dw 
Date Analyzed 

<5.0 
<5.0 
<5.0 
<5.0 

<50 
03.20.95 
EPA 8020 Method Number 

Petroleum Hydrocarbons 
Petroleum Hydrocarbons, mg/kg dw 
Date Extracted 
Date Analyzed 
Method Number 

<10 
03.20.95 
03.22.95 

3550/418.1 

98 % 2.0 % 

98 % 1.0% 

68 % 1. 5 % 

SL Environmental HRS Cert. #E86221 and SL Drinking Water HRS Cert. #86371. 
Method References: EPA SW-846 and EPA 600/4-79-020. 

~ ~~t2~~~=----Paul Canevaro 

5.0 
5.0 
5.0 
5.0 
so 

1.0 

Validated & Certified by~ 
License No.: ~ ]J 

Final Page Of Report 
Laboratories in Savannah, GA • Tallahassee, FL • Tampa, FL • Deerfield Beach, FL • Mobile, AL • New Orleans, LA 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (305) 421-7400 • Fax (305) 421-2584 

CERTIFICATE 

I certify that I have reviewed and evaluated all analytical raw data 
concerning all the samples contained in Laboratory Reports of analyses 
for Savannah Laboratories Log No. DS-80996. 

I hereby certify that, to the best of my knowledge, the results for said log 
number, pages 1-5 (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 



SL IANNAH LABORATORIES 
& e-NVIRONMENTAL SERVICES, INC. 

01943 

NAL YSIS REQUEST AND CHAIN OF CUSTODY RECORD 

0 NUMBER -~ PROJECT ~ER fPROJECT~E 
~CJ9, U_5 ~v~ I MATRIX I TYPE 

.tENT NAME I TELEPHONE/ iso "L-
/!;>;3L 'fa -, e.s-c., ~ 

~~ f { -----

""'· ""' "" cooc //" "'~ 1;> 
.tENT ADDRESS 

CJ,_fq_,.,_cie> 
1 

F·L ~~~~ ~ "-
0'-''<'< 

\MPLER(S) NAME(S) I: CLIENT PROJECT MANAGER ~Jil 8 ~ ~ l ~' - c;;. 1[ 0-.J~.[?:- ~ .__) ..>.S.-( ,,..,_. 0 0 ..J 0 0 'I :::;:::. 

SAMPLING 
SAMPLE IDENTIFICATION 

0 5102 LaRoche Avenue, Savannah, GA 3J.104 
6 lnduslrial Plaza Drive, Tallahassee, FL 32301 
Sou1hwes1 121h Avenue, Deerl1eld Be Jell, FL 33442 
Lakeside Drive, Mobile, AL 36693 

D 6712 Benjamin Road, Suite 100, Tampa, FL 33634 

REQUIRED ANALYSES 

DATE TIME 
/$! 'I 

~ I NUMBER OF CONTAINERS SUBMITTED 

y;.r /"3 za ;Z r~e/ /),Lf ( Sb-L/{2-l{_; IX t I 
1Jtf /"-SS /2.-t ~-f I jJ; I I St!>· 1-( Jf..-~) rx_ l l 
IJ.s--- O)W It.£ t I fJ / ll s6~ '!J(J,-4) k l ) 

/;:;:;-- (3s:S' ~vl p;j I 5!3 -'-!('-1-~~ X t ( 

(!>' l~e£.,( ;J:/1 s6- ~(1/--Ct/ t { ~ c;f3;5 

1!~1 JJL/j-' 12~~1 ~II st>-1('1._;-~ ( ( I 
/;5 r----- !lt~e/ /) J fj'-1/J, l 

/ 

X.. l I 

/!> j{p..tJs Ji~A~r A·.;- r sB-io (11-&) j_x.. I { 

Its- /~s:3"" l<.r~t ( Ai { 56-'{, ( L -lf) 
'"" I I 

ir> tt.fLJ{_p {ll/kcf A·f ( 513-S(-z- -L{) j__ I I 
r, ->- !J-.>.OCJ /te~d jJ:f- I s6-s-( 4-&) X t I 

!;v "~ 1}.cfu-e( f.'f { (bRco~ J.J~+erj IX \ \ 
1.-----. /) 

I 

Ptwne: (912) 354-7858 
Phone: (904) 878-3994 
Phone (305) 42t-7400 
Phone: (205) 666-6633 
Phone: (813) 885-7427 

Fax (9t2) 35201G5 

Fax (904) 878 9504 
Fax (305) 421-2584 
Fax (205) 666-6696 
Fax (813) 885-7049 

I PAGE { IOF ~-

[Zt_ STANDARD TAT 

D EXPEDITED TAT • 

REPORT DUE DATE 

* SUBJECT TO RUSH FEES 

+--;cf ft.'f- >'/Of)~ 

~("' 1\o.... t~Arl ~ 
(' ..J I 

;WJd;tt~J 
6DtS' tp!W 

/fMP}lqnJ.TTI t:-~ D~ TIME RECEIVED BY: (SIGNATURE) DATE TIME RE~ r-t..TURE) _ ~TE ~ 
.. . Tll,lal '6 )5 

CEIVEO ~KiNATURE) I V DATE TIME RELINQUISHED BY: (SIGNATURE) DATE TIME RECEIVED BY: (SIGNATURE) DATE TIME 

FOR SAVANNAH LABORATORY USE ONLY LA BORA TORY REMARKS 

~~FOR LABORATORY.£ATURE) DATE TIME 
Ou~::DOA~~: < ~u:~TODYSE~\~o, ~~\)9 9.(p 

~-/__.,. ·- tJ '3}17/~ r:o '-, / -~ ---;;~"' '-/f 

,, ·. 

( 

( 
( 



~=~~ - 6 ~~!~~~E~TA~~:!?t~~:~~~IES 
N \l YSI , REQUEST AND CHAIN OF CUSTODY RECORD 
'0 NUMBEF PROJECT NUMBER 

311'./c; 
'LifrH NAME 

I -----
LIE JT AODRI ;s 

O!;'"'lt:tl't c!u 
AMFLER(S) N ME(S)d__ 

- ~rt /;:::;tj "fl, 

CLIENT PROJECT MANAGER 

::JOs--e. Gr:, rt-~ 1 do 
SAMPLit ~ 

SAMPLE IDENTIFICATION 

01470 

I J 

D 5102 LaRoche Avenue, Savannah, GA 31404 
D 28461ndustrial Plaza Drive, Tallahassee, FL 32301 
fKL 414 Southwest 12th Avenue, Deerfield Beach, FL 33442 
D 900 Lakeside Drive, Mobile, AL 36693 
D 6712 Benjamin Road, Suite 100, Tampa, FL 33634 

REQUIRED ANALYSES 

NUMBER OF CONTAINERS SUBMITTED 

Phone: (9 I 2) 354-7858 
Phone: (904) 878 3994 
Plwne: (305) 421-7400 
Phone: (205) 666-6633 
Phone: (813) 885-7427 

Fax (912) 352·0165 
Fax (904) 878-9504 
Fax (305) 421-2584 
Fax (205) 666-6696 
Fax (813) 885-7049 

(]] STANDARD TAT 

D EXPEDITED TAT. 

REPORT DUE DATE ____ _ 

*SUBJECT TO RUSH FEES 

fYt '0 /i.e£l I A 'f I {£7. 6/,,k) 

/C :_s- ~~/ P;/- { ~13-7(9-to) 
()' t./s-' ~{t,.l[ J):t/ rS;3 -7{ Lf-C,) 

__ _j_t---l-1----t-----1----- --~--------> 
f-:c-r £;/ >/00;1A~ 

1(! r !; ~ )-v _1.-t_0 __ -------1 

111 o.,J/f;~cf Bo;5"' l:J/( 0 

---1------
{ 

\----1-----------------------1 

TIME RECEIVED BY: (SIGNATURE) DATE TIME DATE 

7//~ 
TIME 

!&vv 
TIME RELINQUISHED BY: (SIGNATURE) DATE TIME DATE TIME 

LABORATORY REMARKS 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (305) 421-7400 • Fax (305) 421-2584 

Mr. Jose Garrido 
Blasland Bouck & Lee, Inc. 
5950 Hazeltine National Dr., Suite 140 
Orlando, FL 32822 

REPORT OF RESULTS 

LOG NO: D5-81017 

Received: 18 MAR 95 

Project: #399.19 (US Navy) 
Sampled By: Mike Bauer 

Page 1 

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES DATE SAMPLED 

81017-1 
81017-2 
81017-3 
81017-4 
81017-5 

Refuel Pit SB-8 (2-4) 
Refuel Pit SB-8 (10-12) 
Refuel Pit SB-9 (6-8) 
Refuel Pit SB-9 (2-4) 
Refuel Pit Dup 2 

PARAMETER 

Purgeable Aromatics (602/8020) 
Benzene, ug/kg dw 
Ethylbenzene, ug/kg dw 
Toluene, ug/kg dw 
Xylenes, ug/kg dw 
Methyl-Tert-Butyl-Ether 

(MTBE) , ug/kg dw 
Date Analyzed 
Method Number 
Dilution factor 

Petroleum Hydrocarbons 
Petroleum Hydrocarbons, 
Date Extracted 
Date Analyzed 
Method Number 

Percent Solids, % 

mg/kg 

81017-1 

<5.0 
<5.0 
<5.0 
<5.0 

<50 

03.23.95 
EPA 8020 

1 

dw <10 
03.21.95 
03.22.95 

3550/418.1 
81 

81017-2 

<5.0 
<5.0 
<5.0 
<5.0 

<50 

03.24.95 
EPA 8020 

1 

<10 
03.21.95 
03.22.95 

3550/418.1 
82 

81017-3 

<5.0 
<5.0 
<5.0 
<5.0 

<50 

03.24.95 
EPA 8020 

1 

<10 
03.21.95 
03.22.95 

3550/418.1 
79 

03-16-95 
03-16-95 
03-17-95 
03-17-95 
03-17-95 

81017-4 

<5.0 
<5.0 
<5.0 
<5.0 

<50 

03.24.95 
EPA 8020 

1 

<10 
03.21.95 
03.22.95 

3550/418.1 
80 

81017-5 

<5.0 
<5.0 
<5.0 
<5.0 

<50 

03.24.95 
EPA 8020 

1 

<10 
03.21.95 
03.22.95 

3550/418.1 
78 

Validated & Certified by:~ 
License No.: ? W 

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



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (305) 421-7400 • Fax (305) 421·2584 

Mr. Jose Garrido 
Blasland Bouck & Lee, Inc. 
5950 Hazeltine National Dr., Suite 140 
Orlando, FL 32822 

REPORT OF RESULTS 

LOG NO: DS-81017 

Received: 18 MAR 95 

Project: #399.19 (US Navy) 
Sampled By: Mike Bauer 

Page 2 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID 

81017-6 
81017-7 
81017-8 
81017-9 

Lab Blank 
Accuracy - % Recovery (Mean) 
Precision - Relative % Difference 
Detection Limit 

PARAMETER 81017-6 81017-7 81017-8 81017-9 

Purgeable Aromatics (602/8020) 
Benzene, ug/kg dw 
Ethylbenzene, ugjkg dw 
Toluene, ug/kg dw 
Xylenes, ug/kg dw 
Methyl-Tert-Butyl-Ether (MTBE), ug/kg dw 
Date Analyzed 

<5.0 
<5.0 
<5.0 
<5.0 

<50 
03.24.95 
EPA 8020 Method Number 

Petroleum Hydrocarbons 
Petroleum Hydrocarbons, rng/kg dw 
Date Extracted 
Date Analyzed 
Method Number 

<10 
03.21.95 
03.22.95 

3550/418.1 

100 % 0 % 

100 % 0 % 

70 % 0 % 

SL Environmental HRS Cert. #E8622l and SL Drinking Water HRS Cert. #86371. 
Method Reference: EPA SW-846. 

&t?~-
Paul Canevaro 

Final Page Of Report . 

5.0 
5.0 
5.0 
5.0 
so 

10 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (305) 421-7400 • Fax (305) 421-2584 

CERTIFICATE 

I certify that I have reviewed and evaluated all analytical raw data 
concerning all the samples contained in Laboratory Reports of analyses 
for Savannah Laboratories Log No. DS-81 017. 

I hereby certify that, to the best of my knowledge, the results for said log 
number, pages 1-2 (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 



( 
1 'VANNAH LABORATORIES 

Vi~=-~ '- ... ..:NVIRONMENTAL SERVICES, INC. 

.NALYSI · REQUEST AND CHAIN OF CUSTODY RECORD 

l 
PROJECT NUMBER 

31'/, I Cj 

X 

01484 

{ 

( 

I 

I 

\ 

( 

I 

cl/NQUISHED BY (SIGNATURE)/ / DATE TIME RECEIVED BY: (SIGNATURE) 

-/0 (6-a-<~ A~-
.:c£J.V BY: {,.:NATURE) 

J / '71/er ,....--
'ID7fr~~ TIME RELINQUISHED BY: (SIGNATURE) 

FOR SAVANNAH LABORATORY USE ONLY -·· ', 

D 5102 LaRoche Avenue, Savannah, GA 31404 
2846 Industrial Plaza Drive, Tallahassee, FL 32301 
414 Southwest 12th Avenue, Deerfield Beach, FL 33442 
900 Lakeside Drive, Mobile, AL 36693 

D 6712 Benjamin Road, Suite 100, Tampa, FL 33634 

REQUIRED ANALYSES 

Phone: (912) 354-7858 
Phone: (904) 878-3994 
Phone: (305)421-7400 
Phone (205) 666-6633 

Phone: (813) 885-7427 

I PAGE 

Fax (912) 352-0165 
Fax (904) 878-9504 
Fax (305) 421-258-1 
Fax (205) 666 6696 

Fax (813) 885-7049 

OF 

~STANDARD TAT 

D EXPEDITED TAT. 

REPORT DUE DATE----­

* SUBJECT TO RUSH FEES 

DATE TIME RELINQUISHED BY: (SIGNATURE) DATE TIME 

DATE TIME RECEIVED BY: (SIGNATURE) DATE TIME 

LABORATORY REMARKS 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (305) 421-7 400 • Fax (305) 421-2584 

Case Narrative: D581072 

Date: 05/09/95 
Client: Blasland Bouck & Lee, Inc. 
Client Project Manager: Mr. Jose Garrido 
Laboratory Project Manager: Paul Canevaro 
Laboratory: Savannah Laboratories & Environmental Services, Inc., 

Deerfield Beach Division 

During the final review of project D581072, a clerical error was found for sample 81072-4 
(RRP#1 SB-11 (4-6')). That sample was initially reported to have a concentration of29uglkg of 
xylenes present. The actual concentration of xylenes in the sample is 11 ug/kg. 

No other analytical or quality problems occurred. 

Paul Canevaro 
Project Manager 

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



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES. INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (305) 421-7400 • Fax (305) 421-2584 

Mr. Jose Garrido 
Blasland Bouck & Lee, Inc. 
5950 Hazeltine National Dr., Suite 140 
Orlando, FL 32822 

REPORT OF RESULTS 

LOG NO: DS-81072 

Received: 23 MAR 95 

Project: #399.19 (USN) 
Sampled By: Mike Bauer 

Page 1 

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES DATE SAMPLED 

81072-1 
81072-2 
81072-3 
81072-4 
81072-5 

Rapid Refuel Pit #1 SB-10 (4-6') 
RRP#l SB-10 (6-8') 
RRP#l SB-11 (2-4') 
RRP#l SB-11 (4-6') 
RRP#l SB-11 (8-10') 

PARAMETER 

Purgeable Aromatics (602/8020) 
Benzene, ug/kg dw 
Ethy1benzene, ugjkg dw 
Toluene, ug/kg dw 
Xylenes, ug/kg dw 
Methyl-Tert-Butyl-Ether 

(MTBE), ug/kg dw 
Date Analyzed 
Method Number 
Dilution factor 

81072-1 

<5.0 
<5.0 
<5.0 
<5.0 

<50 

03.27.95 
EPA 8020 

1 
Petroleum Hydrocarbons­
Petroleum Hydrocarbons, 
Date Extracted 

mg/kg dw <10 

Date Analyzed 
Method Number 

Percent Solids, % 

03.27.95 
03.28.95 

3550/418.1 
82 

81072-2 81072-3 
---------- ----------

<5.0 <50*F65 
<5.0 <50*F65 
<5.0 <50*F65 
<5.0 220 

<50 <500*F65 

03.27.95 03.27.95 
PA 8020 EPA 8020 

1 10 

<10 120 
03.27.95 03.27.95 
03.28.95 03.28.95 

3550/418.1 3550/418.1 
74 89 

03-22-95 
03-22-95 
03-22-95 
03-22-95 
03-22-95 

81072-4 
----------

<5.0 
12 
29 
11 

<50 

03.28.95 
EPA 8020 

1 

52 
03.27.95 
03.28.95 

3550/418.1 
82 

81072-5 
----------

<5.0 
<5.0 

13 
<5.0 

<50 

03.27.95 
EPA 8020 

1 

<10 
03.27.95 
03.28.95 

3550/418.1 
79 

Validate<! & Certified b~ 
License No.: ~ W 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (305) 421-7400 • Fax (305) 421-2584 

Mr. Jose Garrido 
Blasland Bouck & Lee, Inc. 
5950 Hazeltine National Or., Suite 140 
Orlando, FL 32822 

REPORT OF RESULTS 

LOG NO: D5-81072 

Received: 23 MAR 95 

Project: #399.19 (USN) 
Sampled By: Mike Bauer 

Page 2 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID 

Lab Blank 81072-6 
81072-7 
81072-8 
81072-9 

Accuracy - % Recovery (Mean) 
Precision - Relative % Difference 
Detection Limit 

PARAMETER 

Purgeable Aromatics (602/8020) 
Benzene, ugjkg dw 
Ethylbenzene, ugjkg dw 
Toluene, ugjkg dw 
Xylenes, ugjkg dw 
Methyl-Tert-Butyl-Ether (MTBE), ug/kg dw 
Date Analyzed 
Method Number 

Petroleum Hydrocarbons 
Petroleum Hydrocarbons, mg/kg dw 
Date Extracted 
Date Analyzed 
Method Number 

81072-6 

<5.0 
<5.0 
<5.0 
<5.0 

<50 
03.27.95 
EPA 8020 

<10 
03.27.95 
03.28.95 

3550/418.1 

81072-7 81072-8 

105 % 0 % 

105 % 1. 9 % 

78 % 1. 3 % 

81072-9 

5.0 
5.0 
5.0 
5.0 
so 

10 

*F65 - Elevated detection limits were reported due to sample matrix interference. 
SL Environmental HRS Cert. #E8622l and SL Drinking Water HRS Cert. #86371. 
Method Reference: EPA SW-846. 

Paul Canevaro 

Validated & Certified b~ 
License No.: ~ 11) 

Final Page Of Report 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (305) 421·7400 • Fax (305) 421·2584 

CERTIFICATE 

I certify that I have reviewed and evaluated all analytical raw data 
concerning all the samples contained in Laboratory Reports of analyses 
for Savannah Laboratories Log No. D5-81 072. 

I hereby certify that, to the best of my knowledge, the results for said log 
number, pages 1-2 (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 



SL . 'ANNAH LABORATORIES 
& eNVIRONMENTAL SERVICES, INC. 

01~72 

NAL YSIS REQUEST AND CHAIN OF CUSTODY RECORD 

D 5102 LaRoche Avenue, Savannah, GA 31404 
D 28461ndus1rial Plaza Drive, Tallahassee, FL 32301 
D 414 Southwest 12th Avenue, Deerf1eld Beach, FL 33442 
D 900 Lakeside Drive, Mobile, AL 36693 
D 6712 Benjamm Road, Suite 100, Tampa, FL 33634 

Phone: (912) 354-7858 
Phone: (904) 878-3994 
Phone: (305) 421-7400 
Phone: (205) 666 6633 
Phone: (813) 885-7427 

Fax (912) 352·0165 
Fax (904) 878-9504 
Fax (305) 421-2584 
Fax (205) 666-6696 
Fax (813) 885·7049 

::::·: I '39~ :"t1'" 
6
1 '~)

0

1 , ~~~2/FAx :-. ---j --·-,--M_A,TP_~,'x~+-I _________ R_E_o_u_J_R_E __ D_A __ N_A __ L_v_s __ E __ s __________________ PA_G_E __ !oF---~-----
l:)~--t '--- r..o;e5& ... s-sc~ 2_ --z ~ 
-c=~==:;:--------""---;o=-'=o-=:=-=:c::::-:::==::=-------- j! J!:' (/_ D STANDARD TAT 
LIENT ADDRESS CITY, STATE, ZIP CODE ;..._· .:l :!-<; :!-<; ~-

Of-/A_.v':--..(.) ~-..:r 0 ~ ~ 1 
~~"'=-:-;-:cc:-=;:-;------0"'---"'---.-;:-;-;=~=c-:=-:-:-:--:-:-:-:=----l 0 8 ~ ~ t /~ "' 0 EXPEDITED TAT • 
\MPLER(S) NAME(S) lCLIENT PROJECT MANAGER deY 0 ~ ~ I \) \"\._ .... 

......... --- ~ i.i; .:::5 ;.:::! !!;" " ,-v 11\, W<:<u-t.r ...JO:£ GA2i!iOD i] ~ 0 "' C:O ~ 
SAMPLING /"' ff 

SAMPLE IDENTIFICATION " / 
DATE TIME NUMBER OF CONTAINERS SUBMITTED 

REPORT DUE DATE ____ _ 

I * SUBJECT TO RUSH FEES 

I ~0 frt') I K't l?_u n 
E~u i "") -t· b i',o 

---+----l-----------------+---l--+--l--l----+----+--+---t---l----1------ --------------·----·----· 

·---+-----t---------------l----t--+--+--t---+----f----1-----t---f---f------+---· ---- -- ----·-------·---------------

---+-----t---------------t---+--+--t--1---t---ll----+---~--+---t----l--~--------ji---------------

DATE TIME RECEIVED BY: (SIGNATURE) DATE TIME RELINQUISHED BY: (SIGNATURE) DATE TIME 

:J.-?-JJ-
:CEIVED BY: (S~NATURE) -

DATE TIME ~~C/~~ RECEIVED BY: (SIGNATURE) DATE TIME 

FOR SAVANNAH LABORATORY USE ONLY LABORATORY REMARKS 

C.USTO. DYINTACT_•·• .I CUSTOD .. Y SEALNO. ,. S.L. LOG NO. 

Dves 0No/ 'I . DS---5/612... 
DATE TIME 

3 }2;}12 1:35 
I 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (305) 421-7400 • Fax (305) 421-2584 

Mr. Jose Garrido 
Blasland Bouck & Lee, Inc. 
5950 Hazeltine National Dr., Suite 140 
Orlando, FL 32822 

LOG NO: D5-81162 

Received: 30 MAR 95 

Project: #399.19 (Rapid Refuel Pit #l) 
Sampled By: M. Bauer 

REPORT OF RESULTS Page 1 

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES DATE SAMPLED 

81162-1 
81162-2 
81162-3 
81162-4 
81162-5 

PARAMETER 

RRP #1 SB-12 (2-4') 
RRP #1 SB-12 (4-6') 
RRP #1 SB-13 (0-2') 
RRP #1 SB-14 (0-2') 
RRP #1 SB-15 (0-2') 

Purgeable Aromatics (602/8020) 
Benzene, ugjkg dw 
Ethylbenzene, ug/kg dw 
Toluene, ugjkg dw 
Xylenes, ugjkg dw 
Methyl-Tert-Butyl-Ether 

(MTBE), ugjkg dw 
Date Analyzed 
Method Number 
Dilution factor 

81162-1 

<25 
. <25 

290 
100 

<250 

04.09.95 
EPA 8020 

5 
Petroleum Hydrocarbons 

Petroleum Hydrocarbons, 
Date Extracted 

mg/kg dw 400 

Date Analyzed 
Method Number 

Percent Solids, % 

03.31.95 
04.03.95 

3550/418.1 
86 

81162-2 
----------

<25 
<25 

71 
90 

<250 

04.09.95 
EPA 8020 

5 

1200 
03.31.95 
04.03.95 

3550/418.1 
84 

81162-3 
----------

<5.0 
<5.0 
<5.0 
<5.0 

<50 

04.03.95 
EPA 8020 

1 

<10 
03.31.95 
04.03.95 

3550/418.1 
86 

03-24-95 
03-24-95 
03-29-95 
03-29-95 
03-29-95 

81162-4 
----------

<25 
130 

64 
720 

<250 

04.03.95 
EPA 8020 

5 

81162-5 
----------

<5.0 
<5.0 
<5.0 
<5.0 

<50 

04.04.95 
EPA 8020 

1 

2300 12 
03.31.95 03.31.95 
04.03.95 04.03.95 

3550/418.1 3550/418.1 
69 84 

Validated & Certified by~ 
License No.: __ ..;;.t/ .... h __ 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (305) 421-7400 • Fax (305) 421-2584 

Mr. Jose Garrido 
B1asland Bouck & Lee, Inc. 
5950 Hazeltine National Dr., Suite 140 
Orlando, FL 32822 

LOG NO: DS-81162 

Received: 30 MAR 95 

Project: #399.19 (Rapid Refuel Pit #1) 
Sampled By: M. Bauer 

REPORT OF RESULTS Page 2 

LOG NO 

81162-6 
81162-7 
81162-8 
81162-9 

SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID 

Lab Blank 
Accuracy - % Recovery (Mean) 
Precision - Relative % Difference 
Detection Limit 

PARAMETER 81162-6 81162-7 81162-8 81162-9 

Purgeable Aromatics (602/8020) 
Benzene, ug/kg dw <5.0 92 % 1.1 % 5.0 
Ethylbenzene, ug/kg dw <5.0 5.0 
Toluene, ug/kg dw <5.0 89 % 2.2 % 5.0 
Xylenes, ug/kg dw <5.0 5.0 
Methyl-Tert-Buty1-Ether (MTBE), ug/kg dw <50 so 
Date Analyzed 04.04.95 
Method Number EPA 8020 

Petroleum Hydrocarbons 
Petroleum Hydrocarbons, mg/kg dw <10 76 % 0 % 10 
Date Extracted 03.31.95 
Date Analyzed 04.03.95 
Method Number 3550/418.1 

----------------------------- ---------- ---------- ---------- ---------- ----------
SL Environmental HRS Cert. #E86221 and SL Drinking Water HRS Cert. #86371. 
Method References: EPA SW-846 and EPA 600/4-79-020. 

Paul Canevaro 

Validated & Certified b~ 
License No.: ft zA 

Final Page Of Report 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (305) 421-7400 • Fax (305) 421-2584 

CERTIFICATE 

I certify that I have reviewed and evaluated all analytical raw data 
concerning all the samples contained in Laboratory Reports of analyses 
for Savannah Laboratories Log No. DS-81162. 

I hereby certify that, to the best of my knowledge, the results for said log 
number, pages 1-2 (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 



Serial Number 0 r ' ' II b s L SAVANNAH LABORATORIES D 5102 LaRoche Avenue, Savannah, GA 31404 Phone (912)354-7858 Fax: (912) 352-0165 
& ENVIRONMENTAL SERVICES, INC. D 2846 Industrial Plaza Drive, Tallahassee, FL 32301 Phone (904) 878-3994 Fax: (904) 878-9504 

D 414 SW 121hAvenue, Deerfield Beach, FL33442 Phone: (305) 421-7400 Fax: (305) 421-2584 

ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD 0 900 Lakeside Drive, Mobile, AL 36693 Phone: (205) 666 6633 Fax: (205) 666-6696 
D 6712 Benjamin Road, Suite 100, Tampa, FL 33634 Phone (813) 885-7427 Fax: (813) 885-7049 
D 110 Alpha Drive, Destrehan, LA 7004 7 Phone (504) 764-1100 Fax: (504) 725-1163 

PROJECT REFERENCE PROJECT NO. P.O. NUMBER 

~P,'O aet .... ~l p;-\- :ft./ 34"1. l"\ 
MATRIX I PAGE I oF TYPE REQUIRED ANALYSES 

PROJECT LOC.I SAMPLER(s) NAME PHONE tp"l s~-b 'S'SOZ / ~h (Slate} \2._ tv\, r ''t:q_ "' I 
,.__. 'P l \<..L- U.."() FAX 'len .1 tto 6:3Zo of 
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Q:~ &·~~ 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (305) 421-7400 • Fax (305) 421-2584 

Mr. Jose Garrido 
Blasland Bouck & Lee, Inc. 
5950 Hazeltine National Dr., Suite 140 
Orlando, FL 32822 

LOG NO: D5-81330 

Received: 12 APR 95 

Project: #399.19 (Rapid Refuel Pits #1) 
Sampled By: Julie Skidmore 

REPORT OF RESULTS Page 1 

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES DATE SAMPLED 

81330-l 
81330-2 
81330-3 
81330-4 

PARAMETER 

RRP#l-SB18 (4-6') 
RRP#1-SB18 (10-12') 
RRP#l-SB19 (4-6') 
RRP#l-SB19 (16-18') 

Purgeable Aromatics (602/8020) 
Benzene, ugjkg dw 
Chlorobenzene, ug/kg dw 
1,2-Dich1orobenzene, ug/kg dw 
1,3-Dichlorobenzene, ug/kg dw 
1,4-Dichlorobenzene, ug/kg dw 
Ethylbenzene, ug/kg dw 
Toluene, ug/kg dw 
Xylenes, ugjkg dw 
Methyl-Tert-Butyl-Ether (MTBE), ug/kg dw 
Date Analyzed 
Method Number 
Dilution factor 

Petroleum Hydrocarbons 
Petroleum Hydrocarbons, mg/kg dw 
Date Extracted 
Date Analyzed 
Method Number 

Percent Solids, % 

81330-1 
----------

<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 

<50 
04.13. 95 
EPA 8020 

1 

<10 
04.13.95 
04.13.95 

3550/418.1 
80 

----------

81330-2 
----------

<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 

<50 
04.13. 95 
EPA 8020 

1 

<10 
04.13.95 
04.13. 95 

3550/418.1 
82 

----------

04-11-95 
04-11-95 
04-11-95 
04-11-95 

81330-3 
----------

<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 

14 
<5.0 

<50 
04.18.95 
EPA 8020 

1 

<10 
04.13. 95 
04.13.95 

3550/418.1 
82 

----------

81330-4 
----------

<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 

<50 
04.13. 95 
EPA 8020 

1 

<10 
04.13.95 
04.13.95 

3550/418.1 
74 

- - - - - - - --·-

Validated & Certified by:fJ!t:-. 
License No.: --b~Y...VJM.ll..---
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (305) 421-7400 • Fax (305) 421-2584 

Mr. Jose Garrido 
Blasland Bouck & Lee, Inc. 
5950 Hazeltine National Dr., Suite 140 
Orlando, FL 32822 

LOG NO: D5-81330 

Received: 12 APR 95 

Project: #399.19 (Rapid Refuel Pits #l) 
Sampled By: Julie Skidmore 

REPORT OF RESULTS Page 2 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID 

Lab Blank 81330-5 
81330-6 
81330-7 
81330-8 

Accuracy - % Recovery (Mean) 
Precision - Relative % Difference 
Detection Limit 

PARAMETER 

Purgeable Aromatics (602/8020) 
Benzene, ug/kg dw 
Chlorobenzene, ug/kg dw 
1,2-Dichlorobenzene, ug/kg dw 
1,3-Dichlorobenzene, ug/kg dw 
1,4-Dichlorobenzene, ug/kg dw 
Ethylbenzene, ug/kg dw 
Toluene, ug/kg dw 
Xylenes, ug/kg dw 
Methyl-Tert-Butyl-Ether (MTBE), ug/kg dw 
Date Analyzed 
Method Number 

Petroleum Hydrocarbons 
Petroleum Hydrocarbons, mg/kg dw 
Date Extracted 
Date Analyzed 
Method Number 

81330-5 

<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 

<50 
04.13. 95 
EPA 8020 

<10 
04.13. 95 
04.13.95 

3550/418.1 

81330-6 

93 % 
92 % 

88 % 

90 % 

81330-7 

15 % 
16 % 

17 % 

0 % 

81330-8 

5.0 
5.0 
5.0 
5.0 
5 . .0 
5.0 
5.0 
5.0 

50 

10 

SL Environmental HRS Cert. #E86221 and SL Drinking Water HRS Cert. #86371. 
Method References: EPA SW-846 and EPA 600/4-79-020. 

~-
Paul Canevaro 

Validated & Certified by: .fir:-
License No.: ({l)) 

Final Page Of Report 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (305) 421-7400 • Fax (305) 421-2584 

CERTIFICATE 

I certify that I have reviewed and evaluated all analytical raw data 
concerning all the samples contained in Laboratory Reports of analyses 
for Savannah Laboratories Log No. D4-81330. 

I hereby certify that, to the best of my knowledge, the results for said log 
number, pages 1-2 (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 



U'.') ( ( 
Serial Number ' 

S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD 

PROJECT REFERENCE PROJECT NO. P.O. NUMBER 

D 5102 LaRoche Avenue, Savannah, GA31404 
D 2846 Industrial Plaza Drive, Tallahassee, FL 32301 
D 414 SW 121h Avenue, Deerfield Beach, FL 33442 
D 900 Lakeside Drive, Mobile, AL 36693 
06712 Benjamin Road, Suite 100, Tampa, FL33634 
D 110Aipha Drive, Destrehan, LA 70047 

Phone: (912) 354 · 7858 
Phone: (904) 878-3994 
Phone: (305) 421 -7 400 
Phone: (205) 666 6633 
Phone: (813) 885-7427 
Phone (504) 764-1100 

1\c.p.·d ~~d 'Bk ttl gqq. \q MATRIX 
TYPE REQUIRED ANALYSES 

PROJECT LOC. [ SAMPLER(s) NAME PHONE j ->.! 

t:(R~~~tl~~:-::·~w;;-_~.._ 1-V~:..::.!\\tJ--=:::. :__'S_l-=--....:...' c\=-:__(Y'\0-=,.-c:.-:-:-:=:-=-=-:~:F=--AX~--:-----~---_-_ -_ -_-_ -_ -_ -~_--1/--' l<>: 
CLIENT NAME CLIENT PROJECT MANAGER ,& 

..£> tsB ~ L --he &-·~-td..t> ~ g /\? > 
1--=:-':::-:-:-=':-:=-:::-==-:-:::-=-:--==-=--=cc::-:----L---=~-'--=-\Al'=-=-..-__.:_;_::::..:::__ ____ _J ({": 0' 0 ~ v ('r. 

Fax:(912)352 0165 
Fax: (904) 878,9504 
Fax (305) 421-2584 
Fax: (205) 666-6696 
Fax (813) 885-7049 
Fax: (504) 725-1163 

I PAGE I OF 

STANDARD 

D REPORT 
DELIVERY 

CLIENT ADDRESS (CITY, STATE, ZIP) ./:!} 0 :::J rr@ ~ 
~ $ ~ v ~ D EXPEDITED REPORT 

c:x-\CV<c:\o FL- ~ Otf---f---f---1---r:..._~f----f---f----f---f--1 DELIVERY(surrharge) 

t--==-SA-:-:-M=PL-::-E---=-.----T------------1£ & ~f J I I · I I I I I I j Dale Due ---- - -
Sl ~ ~ ~ 

DATE TIME NO. SAMPLE IDENTIFICATION r~ ~"~:J?J NUMBER OF CONTAINERS SUBMITIED REMARKS 

l~ho lt~·.,s IR4?P-tt\- SB\P) (4-t .. /) \ I ~r.f 1tB_.__~_ _ 
~~~~MI~n\~~·--~=5~-+~~~R~P~~\--~~~~~~~·~(~t=b~-l~~~~~·) ______ r~r~rr~_l~~~\-4---+--4----~~--~-+---~- >tro ~~~l-
ro'-'>it+>J't-'--1 -rkA~·· -=Zo~___,lf-1-== IZf.JJ!....!)lt:L.!-.1 _-_,l ~~'.LolLfSIC:...t_:-i~l__L.._: 4-hu._'-L__) ___ --J......j~f..n.l--+-l-_.2_\ --1--l\'----f---i---+---+---1-----l-----+---!----lp_leo'>e t'L\.¥"-

P'o'-'4dH' 1-'-+ ll~o-=-: 4.ll.l._nt---tl R'-"--'£'=-.LP--"'k:\'-JIL--~"~,_,, I..=Ct.t_:(:_!_. '~ b·l.l..o!B. ~,'\l,__ __ -+-1~-t...Y· -1-+--t--++l_l_l--J.----+---+---+----1---+--- ____ mcdt{;~<..l ___ 1 
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DATE TIME RELINQUISHED BY: (SIGNATURE) OfT~ . TIME RELINfUISHJ.LrflY:"SI~URE) DATE TIME RELINQUISHED BY (SIGNATURE) 

~----------------~3R~iDI~Cjf'(~~~-~··ij~,~~t~~~~~-~~~,~· ~~~~~~.o~)~----~o~~~~'~~:~3~a ___________________________ _ 
RECEIVED BY: (SIGNATURE) DATE TIME REq IV ED BY~NATURE) DATE TIME RECEIVED BY: (SIGNATURE) DATE TIME 

RECEIVED FOR LABORATORY BY: (SIGNATURE) DATE TIME, CUSTODY INTACT CUSTODY SEAL NO. 

1'.>· '-~,!;_;,: 

0Yiis0No 

SLLOGNO. LABORATORY REMARKS: 
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<I 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (305) 421-7400 • Fax (305) 421·2584 

Mr. Jose Garrido 
Blasland Bouck & Lee, Inc. 
5950 Hazeltine National Dr., Suite 140 
Orlando, FL 32822 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES 

81358-1 
81358-2 
81358-3 

PARAMETER 

RRP ifl-MW1 
RRP #2-MW2 
RRP #1-DUP 

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

Petroleum Hydrocarbons 
Petroleum Hydrocarbons, mg/1 
Date Extracted 
Date Analyzed 
Method Number 

LOG NO: DS-81358 

Received: 14 APR 95 

Project: #399.19 (RRP #1) 
Sampled By: Julie Skidmore 

81358-1 
----------

<1. 0 
<1.0 
<1. 0 
<1. 0 
<1.0 
<1.0 
<1.0 
<1.0 

<10 
04.20.95 

EPA 602 
1 

<1.0 
04.19.95 
04.20.95 

EPA 418.1 
----------

Page 1 

DATE SAMPLED 

04-13-95 
04-13-95 
04-13-95 

81358-2 
----------

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

<10 
04.19.95 

EPA 602 
1 

<1.0 
04.19.95 
04.20.95 

EPA 418.1 
_,.. ________ 

81358-3 
----------

<1. 0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

<10 
04.20.95 

EPA 602 
1 

<1.0 
0.19.95 

04.20.95 
EPA 418.1 

----------

Validated & Certified b~ 
License No.: V 'kt! 

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



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (305) 421-7400 • Fax (305) 421-2584 

Mr. Jose Garrido 
Blasland Bouck & Lee, Inc. 
5950 Hazeltine National Dr., Suite 140 
Orlando, FL 32822 

REPORT OF RESULTS 

LOG NO: D5-81358 

Received: 14 APR 95 

Project: #399.19 (RRP #1) 
Sampled By: Julie Skidmore 

Page 2 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES DATE SAMPLED 

81358-4 RRP #l-MW5 04-13-95 

PARAMETER 

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

Petroleum Hydrocarbons 
Petroleum Hydrocarbons, mg/1 
Date Extracted 
Date Analyzed 
Method Number 

Lead 
Lead, mg/1 
Date Analyzed 
Method Number 

81358-4 

<1. 0 
<1.0 
<1.0 
<1. 0 
<1.0 
<1. 0 
<1.0 
<1.0 

<10 
04.20.95 

EPA 602 
1 

<1. 0 
04.19.95 
04.20.95 

EPA 418.1 

<0.0050 
04.18.95 

EPA 239.2 

Validated & Certified by~ 
License No.: __ ...:v:c;,_W~=---

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



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (305) 421-7400 • Fax (305) 421-2584 

Mr. Jose Garrido 
Blasland Bouck & Lee, Inc. 
5950 Hazeltine National Dr., Suite 140 
Orlando, FL 32822 

REPORT OF RESULTS 

LOG NO: D5-81358 

Received: 14 APR 95 

Project: #399.19 (RRP #1) 
Sampled By: Julie Skidmore 

Page 3 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES DATE SAMPLED 

81358-5 RRP #1-Equip. Blank 04-13-95 

PARAMETER 

Aromatic Volatiles (8020) 
Benzene, ug/1 
Ghlorobenzene, ug/1 
1,2-Dichlorobenzene, ug/1 
1,3-Dichlorobenzene, ug/1 
1,4-Dichlorobenzene, ug/1 
Ethy1benzene, ug/1 
Toluene, ugjl 
Xy1enes, ug/1 
Methyl-tert-butyl ether (MTBE), ug/1 
Date Analyzed 
Method Number 
Dilution factor 

81358-5 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

<10 
04.20.95 

EPA 602 
1 

Validated & Certified b~ 
License No.: ~iA;/ 

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



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (305) 421-7400 • Fax (305) 421-2584 

Mr. Jose Garrido 
Blasland Bouck & Lee, Inc. 
5950 Hazeltine National Dr., Suite 140 
Orlando, FL 32822 

REPORT OF RESULTS 

LOG NO: DS-81358 

Received: 14 APR 95 

Project: #399.19 (RRP #1) 
Sampled By: Julie Skidmore 

Page 4 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES DATE SAMPLED 

81358-5 RRP #1-Equip. Blank 04-13-95 

PARAMETER 

Polynuclear Aromatic Hydrocarbons (EPA 610) 
Acenaphthene, ugjl 
Acenaphthylene, ug/1 
Benzo(a)pyrene, ug/1 
Benzo(g,h,i)perylene, ug/1 
Benzo(b,k)fluoranthene, ug/1 
Chrysene + Benzo(a)anthracene, ug/1 
Fluoranthene, ug/1 
Fluorene, ug/1 
Indeno(l,2,3-cd)pyrene+Dibenzo(a,h)anthracene, ug/1 
Naphthalene, ug/1 
Phenanthrene +Anthracene, ug/1 
Pyrene, ug/1 
2-Methylnaphthalene, ug/1 
1-Methylnaphthalene, ugjl 
Date Extracted 
Date Analyzed 
Method Number 
Dilution factor 

Petroleum Hydrocarbons 
Petroleum Hydrocarbons, mg/1 
Date Extracted 
Date Analyzed 
Method Number 

Lead 
Lead, mg/1 
Date Analyzed 
Method Number 

81358-5 

<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 

04.19.95 
04.20.95 

EPA 610 
1 

<l. 0 
04.19.95 
04.20.95 

EPA 418.1 

<0.0050 
04.18.95 

EPA 239.2 

Validated & Certified b~ 
License No.: {,t vtJ 

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



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (305) 421·7400 • Fax (305) 421·2584 

Mr. Jose Garrido 
Blasland Bouck & Lee, Inc. 
5950 Hazeltine National Dr., Suite 140 
Orlando, FL 32822 

REPORT OF RESULTS 

LOG NO: D5-81358 

Received: 14 APR 95 

Project: #399.19 (RRP #1) 
Sampled By: Julie Skidrno're 

Page 5 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES DATE SAMPLED 

81358-6 RRP #1-Fie1d Blank 04-13-95 

PARAMETER 

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

81358-6 

<1.0 
<1. 0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

<10 
04.20.95 

EPA 602 
l 

Validated & Certified by-£ 

license No.: _ __..{,~J.t.u.J __ 

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



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (305) 421·7400 • Fax (305) 421-2584 

Mr. Jose Garrido 
Blasland Bouck & Lee, Inc. 
5950 Hazeltine National Dr., Suite 140 
Orlando, FL 32822 

REPORT OF RESULTS 

LOG NO: D5-81358 

Received: 14 APR 95 

Project: #399.19 (RRP #1) 
Sampled By: Julie Skidmore 

Page .6 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES 

Lab Blank 81358-7 
81358-8 
81358-9 
81358-10 

Accuracy - % Recovery (Mean 
Precision - Relative % Difference 
Detection Limit 

PARAMETER 

Aromatic Volatiles (8020) 
Benzene, ug/1 
Ch1orobenzene, ug/1 
1,2-Dich1orobenzene, ug/1 
1,3-Dich1orobenzene, ug/1 
1,4-Dich1orobenzene, ug/1 
Ethy1benzene, ug/1 
Toluene, ug/1 
Xylenes, ug/1 
Methyl-tert-butyl ether (MTBE), ug/1 
Date Analyzed 
Method Number 

81358-7 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1. 0 
<1.0 

<10 
04.19.95 

EPA 602 

81358-8 

97 % 
97 % 

94 % 

81358-9 

4.1 % 
2.1 % 

1.1 % 

81358-10 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

10 

Validated & Certified bY'~ 
License No.:---~'-----

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



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (305) 421-7400 • Fax (305) 421-2584 

Mr. Jose Garrido 
Blasland Bouck & Lee, Inc. 
5950 Hazeltine National Dr., Suite 140 
Orlando, FL 32822 

REPORT OF RESULTS 

LOG NO: DS-81358 

Received: 14 APR 95 

Project: #399.19 (RRP #1) 
Sampled By: Julie Skidmore 

Page 7 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES 

Lab Blank 81358-7 
81358-8 
81358-9 
81358-10 

Accuracy - % Recovery (Mean 
Precision - Relative % Difference 
Detection Limit 

PARAMETER 81358-7 

Polynuclear Aromatic Hydrocarbons (EPA 610) 
Acenaphthene, ug/1 <10 

<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 

Acenaphthylene, ug/1 
Benzo(a)pyrene, ugjl 
Benzo(g,h,i)perylene, ug/l 
Benzo(b,k)fluoranthene, ug/1 
Chrysene + Benzo(a)anthracene, ug/1 
Fluoranthene, ug/1 
Fluorene, ug/1 
Indeno(l,2,3-cd)pyrene+Dibenzo(a,h)ant 
hracene, ug/1 

Naphthalene, ugjl 
Phenanthrene +Anthracene, ug/1 
Pyrene, ug/1 
2-Methylnaphthalene, ug/1 
1-Methylnaphthalene, ug/1 
Date Extracted 
Date Analyzed 
Method Number 

Petroleum Hydrocarbons 
Petroleum Hydrocarbons, mg/1 
Date Extracted 
Date Analyzed 
Method Number 

<10 
<10 
<10 
<10 
<10 

04.19.95 
04.20.95 

EPA 610 

<1.0 
04.19.95 
04.20.95 

EPA 418.1 

81358-8 

62 % 

56 % 

63 % 

55 % 

75 % 

80 % 

81358-9 

11% 

1. 8 % 

9.5 % 

11 % 

13 % 

3.8 % 

81358-10 

1.0 
10 
10 
10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

1.0 

Validated & Certified b~ 
License No.: j},j 

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



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (305) 421-7400 • Fax (305) 421-2584 

Mr. Jose Garrido 
Blasland Bouck & Lee, Inc. 
5950 Hazeltine National Dr., Suite 140 
Orlando, FL 32822 

REPORT OF RESULTS 

LOG NO: D5-81358 

Received: 14 APR 95 

Project: #399.19 (RRP #1) 
Sampled By: Julie Skidmore 

Page 8 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES 

81358-7 
81358-8 
81358-9 
81358-10 

PARAMETER 

Lead 

Lab Blank 
Accuracy - % Recovery (Mean 
Precision - Relative % Difference 
Detection Limit 

81358-7 

Lead, mg/1 
Date Analyzed 
Method Number 

<0.0050 
04.18.95 

EPA 239.2 

81358-8 81358-9 81358-10 

102 % 3.9 % 0.0050 

SL Environmental HRS Cert. #E86221 and SL Drinking Water HRS Cert. #86371. 
Method References: EPA SW-846 and EPA 600/4-79-020. 

~~,________ 
Paul Canevaro 

Final Page Of Report 
Laboratories in Savannah, GA • Tallahassee, FL • Tampa, FL • Deerfield Beach, FL • Mobile, AL • New Orleans, LA 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (305) 421-7 400 • Fax (305) 421·2584 

CERTIFICATE 

I certify that I have reviewed and evaluated all analytical raw data 
concerning all the samples contained in Laboratory Reports of analyses 
for Savannah Laboratories Log No. DS-81358. 

I hereby certify that, to the best of my knowledge, the results for said log 
number, pages 1-8 (inclusive), signed by Paul Canevaro, are correct and 
reliable. 

~;:-; ·~~.:~ .. p•~--· ."--.>- <--t" :· :'-'0-l• 

···'· •• ., • •• _. '<: ·:· ~' 

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



() F ' ~- [I 
Serial Number · :) t s L SAVANNAH LABORATORIES D 5102 LaRoche Avenue, Savannah, GA31404 Phone: (912} 354-7858 Fax: (912) 352-0165 

& ENVIRONMENTAL SERVICES, INC. D 28461ndustrial Plaza Drive, Tallahassee, FL 32301 Phone: (904) 878-3994 Fax: (904) 878 9504 
D 414 SW 12th Avenue, Deerfield Beach, FL33442 Phone (305) 421-7400 Fax (305) 421-2584 

ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD D 900 Lakeside Drive, Mobile, AL 36693 Phone (205) 666-6633 Fax: (205) 666-6696 
D 6712 Benjamin Road, Suite 100, Tampa, FL33634 Phone (813) 885-7427 Fax: (813) 885-7049 

· 0 110Aipha Drive, Destrehan, LA 70047 Phone (504)764-1100 Fax·. (504) 725-1163 

PROJECT REFERENCE PROJECT NO. P.O. NUMBER 

RRP~\ 3C\Cj. tCt MATRIX I PAGE I oF TYPE REQUIRED ANALYSES 
PROJECT LOC.I SAMPLER(s) NAME PHONE J ~~ (S~tfl ~ ~dMO-L-

0 

~ FAX I it 
~ 

CLIENT NAME CLIENT PROJECT MANAGER i rj " STANDARD 

ts\S'\--L ~X ~\d.o ~ ~· 
ORE PORT 

Q {;} ,fJ; .. DELIVERY 

CLIENT ADDRESS (CITY, STATE, ZIP) -At# 7 r ~ D EXPEDITED REPORT 

0\u-..Jo ''Fl- ~ _§J 
DELIVEAY(surcharge) ~ 0 

J/ I I I I I I I I I j Dale Due: ___________ 
SAMPLE SL 

f DATE TIME NO. SAMPLE IDENTIFICATION !<:o NUMBER OF CONTAINERS SUBMITIED REMARKS 
~"<. 

mh=s \ 1 ~ 2o R~P:ii l - n1l-L>I \ ~ ' I~ :1_tb_, ~[,-:-_ 
IO:?i-1 if\.RP ~ \ ·- (nw'l \ 3 \ ·>so~ 1-

IV \ ~/ ~_.-/\ :k v 1\ ~ '+-If\_ w--~- , D~ i'... r- ~ lli Y\ fV'L.4 llt w 
\/ ~ ~u~ ~ 

,_....., 
~ --\----' II\_ f-l-\...!' ............ ~--- -----

,...... 
~o~~---DBD_ I' 1-- ~ 

r2.~25 lft~tt1- YYIW~ ~ 3 ' 1- '· - IRRQ ~,- 'DAP f 3 \ 

IJ~ 3o 'Rt<P t\: \ - Eth · _, i<-1r. k '(. 3 \ \ ( -------

\ \ll ss Rt\P~\- F.\)~\~ B~\c. 1-1. 3 ~\ --
(~ 

-- --· -·-

-----

( 
i/J 

R :l~QUISHED,z:,(SIGN-uE) DATE TIME Vi ~~r~E f'I3Y: (SIGNATURE) 

DT~ 
TIME RELINQUISHED BY: (SIGNATURE) DATE TIME 

fL~#-- 'Jh tlhrb/l/1 ~ JJH-Jt ..-- /~ .il K "' ()1 . lf'.uJ J 
RECEIVED BY: (SI/iNATURE) DATE TIME REC ):IVED ~ATURE) DNrE1 TIME RECEIVED BY: (SIGNATURE) DATE TIME 

:::';·<,:.: ·:''::'/LABORATORY USE ONLY 

~:HJ:z;z::_URE) 
DATE .•. TIME CUSTODY INTACT CUSTODY SEAL NO. SLLOGNO. LABORATORY REMARKS: 

4!J'1Jq),. ~15 : t~~~;!~~b~~;.·.· :Ds·-8 \:)5H : ·, ! . 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (305) 421-7400 • Fax (305) 421·2584 

Mr. Jose Garrido 
Blasland Bouck & Lee, Inc. 
5950 Hazeltine National Dr., Suite 140 
Orlando, FL 32822 

REPORT OF RESULTS 

LOG NO: D5-81396 

Received: 18 APR 95 

Project: #399.19 (RRP #1) 
Sampled By: Dan Press 

Page 1 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES DATE SAMPLED 

81396-1 RRP #1-MW-3 04-14-95 

PARAMETER 

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

81396-1 

<1.0 
<1. 0 
<1. 0 
<1. 0 
<1.0 
<1.0 
<1.0 
<1.0 

<10 
04. 21.95 
EPA 8020 

1 
----------------------------- -------.,-- ---------- ---------- ---------- ----------

Validated & Certified by~ 
License No.: (t"W 

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



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (305) 421-7400 • Fax (305) 421·2584 

Mr. Jose Garrido 
Blasland Bouck & Lee, Inc. 
5950 Hazeltine National Dr., Suite 140 
Orlando, FL 32822 

REPORT OF RESULTS 

LOG NO: DS-81396 

Received: 18 APR 95 

Project: #399.19 (RRP #1) 
Sampled By: Dan Press 

Page 2 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES DATE SAMPLED 

81396-1 RRP #1-MW-3 04-14-95 

PARAMETER 

Polynuclear Aromatic Hydrocarbons (EPA 610) 
Acenaphthene, ug/1 
Acenaphthylene, ug/1 
Benzo(a)pyrene, ug/1 
Benzo(g,h,i)perylene, ug/1 
Benzo(b,k)fluoranthene, ug/1 
Chrysene + Benzo(a)anthracene, ug/1 
Fluoranthene, ug/1 
Fluorene, ug/1 
Indeno(1,2,3-cd)pyrene+Dibenzo(a,h)anthracene, ug/1 
Naphthalene, ug/1 
Phenanthrene +Anthracene, ug/1 
Pyrene, ug/1 
2-Methylnaphthalene, ug/1 
1-Methy1naphtha1ene, yg/1 
Date Extracted 
Date Analyzed 
Method Number 
Dilution factor 

Petroleum Hydrocarbons 
Petroleum Hydrocarbons, mg/1 
Date Extracted 
Date Analyzed 
Method Number 

Lead 
Lead, mg/1 
Date Analyzed 
Method Number 

81396-1 

<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 

04.17.95 
04.20.95 

EPA 610 
1 

<1. 0 
04. 21.95 
04. 21.95 

EPA 418.1 

<0.0050 
04.20.95 

EPA 239.2 

Validated & Certified ~ 
License No.: V "VV 
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Mr. Jose Garrido 
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REPORT OF RESULTS 

LOG NO: D5-81396 

Received: 18 APR 95 

Project: #399.19 (RRP #1) 
Sampled By: Dan Press 

Page 3 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES DATE SAMPLED 
• ----------- -------------------------------------------------- -----------------------

81396-2 RRP #1-MW-4 04-14-95 

PARAMETER 

Aromatic Volatiles (8020) 
Benzene, ug/1 
Chlorobenzene, ug/1 
1,2-Dichlorobenzene, ug/1 
1,3-Dichlorobenzene, ug/1 
1,4-Dichlorobenzene, ug/1 
Ethylbenzene, ug/1 
Toluene, ug/1 
Xylenes, ug/1 
Methy1-tert-butyl ether (MTBE), ug/1 
Date Analyzed 
Method Number 
Dilution factor 

81396-2 

<1. 0 
<1.0 
<1. 0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

<10 
04. 21. 95 
EPA 8020 

1 

Validated & Certified b~ 
License No.: {I)A) 
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REPORT OF RESULTS 

LOG NO: D5-81396 

Received: 18 APR 95 

Project: #399.19 (RRP #1) 
Sampled By: Dan Press 

Page 4 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES DATE SAMPLED 

81396-2 RRP #1-MW-4 04-14-95 

PARAMETER 

Polynuclear Aromatic Hydrocarbons (EPA 610) 
Acenaphthene, ug/l 
Acenaphthylene, ug/1 
Benzo(a)pyrene, ug/1 
Benzo(g,h,i)perylene, ug/1 
Benzo(b,k)fluoranthene, ug/1 
Chrysene + Benzo(a)anthracene, ug/1 
Fluoranthene, ug/1 
Fluorene, ug/1 
Indeno(1,2,3-cd)pyrene+Dibenzo(a,h)anthracene, ug/1 
Naphthalene, ug/1 
Phenanthrene +Anthracene, ug/l 
Pyrene, ugjl 
2-Methy1naphtha1ene, ug/1 
1-Methylnaphthalene, cug/1 
Date Extracted 
Date Analyzed 
Method Number 
Dilution factor 

Petroleum Hydrocarbons 
Petroleum Hydrocarbons, mg/1 
Date Extracted 
Date Analyzed 
Method Number 

81396-2 

<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 

04.17.95 
04.20.95 

EPA 610 
1 

<1.0 
04.21.95 
04.21.95 

EPA 418.1 
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Mr. Jose Garrido 
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REPORT OF RESULTS 

LOG NO: D5-81396 

Received: 18 APR 95 

Project: #399.19 (RRP #1) 
Sampled By: Dan Press 

Page 5 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES 

Lab Blank 81396-3 
81396-4 
81396-5 
81396-6 

Accuracy - % Recovery (Mean) 
Precision - Relative % Difference 
Detection Limit 

PARAMETER 

Aromatic Volatiles (8020) 
Benzene, ug/1 
Chlorobenzene, ug/1 
1,2-Dichlorobenzene, ug/1 
1,3-Dichlorobenzene, ug/1 
1,4-Dichlorobenzene, ug/1 
Ethylbenzene, ug/1 
Toluene, ug/1 
Xylenes, ug/1 
Methyl-tert-butyl ether (MTBE), ug/1 
Date Analyzed 
Method Number 

81396-3 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1. 0 
<1.0 
<1.0 

<10 
04. 21.95 
EPA 8020 

81396-4 

109 % 
104 % 

90 % 

81396-5 

1. 8 % 
0. 96 % 

0 % 

81396-6 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

10 

Validated & Certified b~ 
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LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES 

Lab Blank 81396-3 
81396-4 
81396-5 
81396-6 

Accuracy - % Recovery (Mean) 
Precision - Relative % Difference 
Detection Limit 

PARAMETER 81396-3 

Polynuclear Aromatic Hydrocarbons (EPA 610) 
Acenaphthene, ug/1 <10 

<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 

Acenaphthylene, ug/1 
Benzo(a)pyrene, ug/1 
Benzo(g,h,i)perylene, ug/1 
Benzo(b,k)f1uoranthene, ugjl 
Chrysene + Benzo(a)anthracene, ug/1 
Fluoranthene, ug/l 
Fluorene, ug/l 
Indeno(1,2,3-cd)pyrene+Dibenzo(a,h)ant 
hracene, ug/1 

Naphthalene, ug/1 
Phenanthrene +Anthracene, ug/1 
Pyrene, ug/1 
2-Methylnaphthalene, ug/1 
1-Methylnaphthalene, ug/1 
Date Extracted 
Date Analyzed 
Method Number 

Petroleum Hydrocarbons 
Petroleum Hydrocarbons, mg/1 
Date Extracted 
Date Analyzed 
Method Number 

<10 
<10 
<10 
<10 
<10 

04.17.95 
04.20.95 

EPA 610 

<1.0 
04.21.95 
04.21.95 

EPA 418.1 

81396-4 

62 % 

56 % 

63 % 

55 % 

75 % 

76 % 

81396-5 

11 % 

1.8 % 

9.5 % 

11% 

13 % 

1. 3 % 

81396-6 

10 
10 
10 
10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
1.0 

1.0 
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REPORT OF RESULTS 

LOG NO: D5-81396 
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LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES 

81396-3 
81396-4 
81396-5 
81396-6 

PARAMETER 

Lead 

Lab Blank 
Accuracy - % Recovery (Mean) 
Precision - Relative % Difference 
Detection Limit 

81396-3 

Lead, mg/1 
Date Analyzed 
Method Number 

<0.0050 
04.20.95 

EPA 239.2 

81396-4 81396-5 81396-6 

90 % 4.4 % 0.0050 

SL Environmental HRS Cert. #E86221 and SL Drinking Water HRS Cert. #86371. 
Method References: EPA SW-846, EPA 40 CFR Part 136 and EPA 600/4-79-020. 

~~ 
Paul Canevaro 
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CERTIFICATE 

I certify that I have reviewed and evaluated all analytical raw data 
concerning all the samples contained in Laboratory Reports of analyses 
for Savannah Laboratories Log No. DS-81396. 

I hereby certify that, to the best of my knowledge, the results for said log 
number, pages 1-7 (inclusive), signed by Paul Canevaro, are correct and 
reliable. 
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N ~~ CLIENTNM1E CLIENT PROJECT MANAGER ., "-.. STANDARD 
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RECEIVED FOR LABORATORY BY: (SIGNATURE) DATE TIME CUSTODY INTACT CUSTODY SEAL NO. SLLOGNO. LABORATORY REMARKS: 

@tJt££lvcfv- .· ~//£ lf'!:PW '•.·, 
'; 

D~Es 0No. D s·- .\ F? 9 & ~ 1)-t;,-

_J 

<t' 
:z 
<D 
(( 

0 



SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach. Florida 33442 • (305) 421-7400 • Fax (305) 421-2584 

Mr_ Jose Garrido 
Blasland Bouck & Lee, Inc. 
5950 Hazeltine National Dr., Suite 140 
Orlando, FL 32822 

REPORT OF RESULTS 

LOG NO: D5-81457A 

Received: 24 APR 95 

Project: #399.19 (RRP#l) 
Sampled By: DP/JG 

Page 1 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES DATE SAMPLED 

81457A-l RRP #1 MW5 04-18-95 

PARAMETER 

Polynuclear Aromatic Hydrocarbons (EPA 610) 
Acenaphthene, ug/1 
Acenaphthylene, ug/1 
Benzo(a)pyrene, ug/1 
Benzo(g,h,i)pery1ene, ug/1 
Benzo(b,k)fluoranthene, ug/1 
Chrysene + Benzo(a)anthracene, ug/1 
Fluoranthene, ug/1 
Fluorene, ug/1 
Indeno(1,2,3-cd)pyrene+Dibenzo(a,h)anthracene, ug/1 
Naphthalene, ug/1 
Phenanthrene +Anthracene, ug/1 
Pyrene, ug/1 
2-Methy1naphthalene, ug/1 
1-Methylnaphthalene, ug/1 
Date Extracted 
Date Analyzed 
Method Number 
Dilution factor 

81457A-1 

<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 

04.25.95 
04.26.95 

EPA 610 
1 

Validated & Certified by~ 
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REPORT OF RESULTS 

LOG NO: D5-81457A 

Received: 24 APR 95 

Project: ff399 .19 (RRP{/1) 
Sampled By: DP/JG 

Page 2 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES 

81457A-2 
81457A-3 
81457A-4 
81457A-5 

Lab Blank 
Accuracy - % Recovery (Mean) 
Precision - Relative % Difference 
Detection Limit 

PARAMETER 81457A-2 81457A-3 81457A-4 81457A-5 

Polynuclear Aromatic Hydrocarbons (EPA 610) 
Acenaphthene, ug/1 
Acenaphthylene, ug/1 
Benzo(a)pyrene, ug/1 
Benzo(g,h,i)perylene, ug/1 
Benzo(b,k)fluoranthene, ug/1 
Chrysene + Benzo(a)anthracene, ug/1 
Fluoranthene, ug/1 
Fluorene, ug/1 
Indeno(l,2,3-cd)pyrene+Dibenzo(a,h)ant 
hracene, ug/1 

Naphthalene, ug/1 
Phenanthrene +Anthracene, ug/1 
Pyrene, ug/1 
2-Methylnaphtha1ene, ug/1 
l-Methylnaphtha1ene, ug/1 
Date Extracted 
Date Analyzed 
Method Number 

<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 

<10 
<10 
<10 
<10 
<10 

04.25.95 
04.26.95 

EPA 610 

81 % 

78 % 

83 % 

72 % 

94 % 

2.5 % 

6.4 % 

2.4 % 

7.0% 

1.1% 

SL Environmental HRS Cert. UE8622l and SL Drinking Water HRS Cert. U86371. 
Method Reference: EPA 40 CFR Part 136. 

10 
10 
10 
10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

Validated & Certified b~ 
License No.: 1411/ 
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CERTIFICATE 

I certify that I have reviewed and evaluated all analytical raw data 
concerning all the samples contained in Laboratory Reports of analyses 
for Savannah Laboratories Log No. D5-81457A. 

I hereby certify that, to the best of my knowledge, the results for said log 
number, pages l-2 (inclusive), signed by Paul Canevaro, are correct and 
reliable. 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (305) 421-7400 • Fax (305) 421-2584 

Mr. Jose Garrido 
Blasland Bouck & Lee, Inc. 
5950 Hazeltine National Dr., Suite 140 
Orlando, FL 32822 

REPORT OF RESULTS 

LOG NO: D5-81457 

Received: 24 APR 95 

Project: #399.19 (US Navy) 
Sampled By: JG/DP 

Page 1 

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES DATE SAMPLED 

81457-1 RRP #1 Waste Char. 04-21-95 

PARAMETER 

Petroleum Hydrocarbons 
Petroleum Hydrocarbons, mg/kg dw 
Date Extracted 
Date Analyzed 
Method Number 

Arsenic (TCLP) 
Arsenic (TCLP), mg/1 
Date Analyzed 
Method Number 

Barium (TCLP) 
Barium (TCLP), mg/1 
Date Analyzed 
Method Number 

Cadmium (TCLP) 
Cadmium (TCLP) , mg/1 
Date Analyzed 
Method Number 

Chromium (TCLP) 
Chromium (TCLP), mg/1 
Date Analyzed 
Method Number 

Lead (TCLP) 
Lead (TCLP), mg/1 
Date Analyzed 
Method Number 

81457-1 

93 
04.27.95 
04.28.95 
EPA 9073 

<0.20 
04.27.95 
EPA 6010 

<1.0 
04.27.95 
EPA 6010 

<0.010 
04.27.95 
EPA 6010 

<0.050 
04.27.95 
EPA 6010 

<0.20 
04.27.95 
EPA 6010 

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



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 
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Mr. Jose Garrido 
Blasland Bouck & Lee, Inc. 
5950 Hazeltine National Dr., Suite 140 
Orlando, FL 32822 

REPORT OF RESULTS 

LOG NO: D5-81457 

Received: 24 APR 95 

Project: #399.19 (US Navy) 
Sampled By: JG/DP 

Page 2 

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES DATE SAMPLED 

81457-1 RRP #1 Waste Char. 04-21-95 

PARAMETER 

Mercury (TCLP) 
Mercury (TCLP), mg/1 
Date Analyzed 
Method Number 

Selenium (TCLP) 
Selenium (TCLP), mg/l 
Date Analyzed 
Method Number 

Silver (TCLP) 
Silver (TCLP), mg/1 
Date Analyzed 
Method Number 

Corrosivity-pH (EPA 9045), units 
Ignitability-flash point 
Ignitability-flash point, Degrees F 
Date Analyzed · 
Method Number 

Total Releasable Cyanide 
Total Releasable Cyanide, mgHCN/kg waste 
Date Analyzed 
Method Number 

Total Releasable Sulfide 
Total Releasable Sulfide, mgH2S/kg waste 
Date Analyzed 
Method Number 

Percent Solids, % 

81457-1 

<0.020 
04.28.95 
EPA 7470 

<0.50 
04.27.95 
EPA 6010 

<0. 010 
04.27.95 
EPA 6010 

7.70 

*F6 
04.27.95 
EPA 1010 

<1.0 
04.27.95 
7.3.3.2 

<10 
04.27.95 
7.3.4.2 

82 

Laboratories in Savannah, GA • Tallahassee, FL • Tampa, FL • Deerfield Beach, FL • Mobile, AL • New Orleans, U 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (305) 421-7 400 • Fax (305) 421-2584 

Mr. Jose Garrido 
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Orlando, FL 32822 

REPORT OF RESULTS 

LOG NO: D5-81457 

Received: 24 APR 95 

Project: #399.19 (US Navy) 
Sampled By: JG/DP 

Page 3 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID 

81457-2 
81457-3 
81457-4 
81457-5 

Lab Blank 
Accuracy - % Recovery (Mean) 
Precision - Relative % Difference 
Detection Limit 

PARAMETER 81457-2 81457-3 81457-4 81457-5 

Petroleum Hydrocarbons 
Petroleum Hydrocarbons, mg/kg dw 
Date Extracted 
Date Analyzed 
Method Number 

Arsenic (TCLP) 
Arsenic (TCLP), mg/1 
Date Analyzed 
Method Number 

Barium (TCLP) 
Barium (TCLP), rng/1 
Date Analyzed 
Method Number 

Cadmium (TCLP) 
Cadmium (TCLP), mg/1 
Date Analyzed 
Method Number 

Chromium (TCLP) 
Chromium (TCLP), mg/1 
Date Analyzed 
Method Number 

Lead (TCLP) 
Lead (TGLP), mg/1 
Date Analyzed 
Method Number 

<10 
04.27.95 
04.28.95 
EPA 9073 

<0.20 
04.27.95 
EPA 6010 

<1.0 
04.27.95 
EPA 6010 

<0.010 
04.27.95 
EPA 6010 

<0.050 
04.27.95 
EPA 6010 

<0.20 
04.27.95 
EPA 6010 

100 % 0 % 10 

89 % 4.5 % 0.20 

103 % 1. 9 % 1.0 

94 % 3.2 % 0.010 

94 % 3.2 % 0 .05_0 

87 % 2.3 % 0.20 

Laboratories in Savannah, GA • Tallahassee, FL • Tampa, FL • Deerfield Beach, FL • Mobile, AL • New Orleans, U 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (305) 421-7400 • Fax (305) 421-2584 

Mr. Jose Garrido 
Blasland Bouck & Lee, Inc. 
5950 Hazeltine National Dr., Suite 140 
Orlando, FL 32822 

REPORT OF RESULTS 

LOG NO: D5-81457 

Received: 24 APR 95 

Project: #399.19 (US Navy) 
Sampled By: JG/DP 

Page 4 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID 

Lab Blank 81457-2 
81457-3 
81457-4 
81457-5 

Accuracy - % Recovery (Mean) 
Precision - Relative % Difference 
Detection Limit 

PARAMETER 81457-2 

Mercury (TCLP) 
Mercury (TCLP), mg/1 <0.020 
Date Analyzed 04.28.95 
Method Number EPA 7470 

Selenium (TCLP) 
Selenium (TCLP), mg/1 <0.50 
Date Analyzed 04.27.95 
Method Nuniber EPA 6010 

Silver (TCLP) 
Silver (TCLP), mg/1 <0.010 
Date Analyzed 04.27.95 
Method Number EPA 6010 

Total Releasable Cyanide 
Total Releasable Cyanide, mgHCN /kg-waste <1.0 
Date Analyzed 04.27.95 
Method Number 7.3.3.2 

Total Releasable Sulfide 
Total Releasable Sulfide, mgH2S/kg waste <10 
Date Analyzed 04.27.95 
Method Number 7.3.4.2 

------------------------------ ---------- ----------

81457-3 81457-4 81457-5 

96 % 5.2 % 0.020 

99 % 2.0 % 0.50 

18 % 5.7% 0.01'0 

0 % 1.0 

0 % 10 

---------- ---------- ----------
*F6 - The physical characteristics (hard, semisolid) of the sample prohibited 
continual stirring required by the Pensky-Martens Method. Therefore, the 
sample was heated without continual stirring and a test flame applied to the 
sample surface. No apparent ignition of vapors over the sample was observed. 
SL Environmental HRS Cert. #E86221 and SL Drinking Water HRS Cert. #86371. 
Method Reference: EPA SW-846. 

~~ . 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach. Florida 33442 • (305) 421·7400 • Fax (305) 421-2584 

Mr. Jose Garrido 
Blasland Bouck &. Lee, Inc. 
5950 Hazeltine National Dr., Suite 140 
Orlando, FL 32822 

REPORT OF RESULTS 

LOG NO: DS-81720 

Received: 16 MAY 95 

Project: //399.19 (RRP 1/1) 
Sample.d By: Ala:n Fass 

Page 1 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES DATE SAMPLED 

81720-1 RRPl .t-IW-6 05-12-95 

PARAMETER 

Aromatic Volatiles (8020) 
Benzene, ug/1 
Chlorobenzene, ug/1 
1,2-Dichlorobenzene, ug/1 
1,3-Dichlorobenzene, ug/1 
1,4-Dich1orobenzene, ug/1 
Ethylbenzene, ugjl 
Toluene, ug/1 
Xylenes, ug/1 
Methyl-tert-buty1 ether (MTBE), ugj1 
Date Analyzed 
Method Number 
Dilution factor 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<LO 

<10 
05.21.95 
EPA 8020 

l 

----------~---------~-------- -------~~- -------~-- -------~-- -----~---- ----~--~--
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (305) 421-7400 • Fax (305) 421-2584 

Mr_ Jose Garrido 
Blas1and Bouck & Lee, Inc, 
5950 Hazeltine National Dr_, Suite 140 
Orlando, FL 32822 

REPORT OF RESULTS 

LOG NO; DS-81720 

Received: 16 MAY 95 

Projecc: #399.19 (RRP #1) 
Sampled By: Alan Fass 

Page 2 

LOG NO SAMPLE DESCRIPTION , LIQUID SANPLES DATE SAl"IPLED 

81720-1 RRPl MW-6 05-12-95 

PARAMETER 

Polynuclear Aromatic H;rdrocarbons (EPA 610) 
Acenaphthene, ug/1 
Acenaphthylene, ug/1 
Benzo(a)pyrene, ug/1 
Benzo(g,h,i)pery1ene, ug/1 
Benzo(b,k)fluoranthene, ug/1 
Ghrysene + Benzo(a)anthracene, ugjl 
Fluoranthene, ug/1 
Fluorene, ug/1 
Indeno(l,2,3-cd)pyrene+Dibenzo(a,h)anthracene, ug/1 
Naphthalene, ug/1 
Phenanthrene +Anthracene, ug/1 
Pyrene, ug/1 
2-Methylnaphthalene, ug/1 
1-Methylnaphtha1ene, ug/l 
Date Extract:ed 
Date Ana1y~e.d 
Method Number 
Dilution factor 

Petroleum Hydrocarbons 
Petroleum Hydrocarbons, mg/1 
Date Ext:racted 
Date Analyzed 
Method Number 

Lead 
Lead, mg/1 
Date Analyzed 
Method Number 

81720-1 

<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 

05.16.95 
05.19.95 

EPA 610 
1 

<1. 0 
05.17.95 
05.17_95 

EPA 418.1 

<0.0050 
05.18.95 

EPA 239.2 
------------------ ......... _______ .. _______ ,. __ ------ ........ ---------- --- .... --·--- __ .., __ ... ___ _ 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach. Florida 33442 • (305) 421-7400 • Fax (305) 421-2584 

Mr. Jose Garrido 
Blasland Bouck & Lee, Inc. 
5950 Hazeltine National Dr., Suite 140 
Orlando, FL 32822 

REPORT OF RESULTS 

LOG NO: DS-81720 

Received: 16 MAY 95 

Project: #399.19 (RRP #l) 
Sampled By: Alan Fass 

Page 3 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES DATE SAMPLED 
----------,.. ·--- ... --------------- .. -------- ................ _______________ '--------------------.---
81720·2 Field Blank 05-12-95 
81720-3 Trip Blank 

PARAMETER 81720-2 81720-3 

Aromatic Volatiles (8020) 
Benzene, ug/1 
Chlorobenzene, ug/1 
1,2-Dichlorobenzene, ug/1 
1,3-Dichlorobenzene, ug/1 
1,4-Dichlorobenzene, ug/1 
Ethylbenzene, ugjl 
Toluene, ugjl 
Xylenes, ug/1 
Methyl-tert-butyl ether (MTBE), ugfl 
Date Analyzed 
Method Number 
Dilution factor 

<l.O 
<1.0 
<1.0 
<1.0 
<l.O 
<1.0 
<1.0 
<1.0 

<10 
05.21.95 
EPA 8020 

1 
........ _______ 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<10 

05.21.95 
EPA 8020 

1 
--------- ... ......... ___ ..,..,,. 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (305) 421-7400 • Fax (305) 421-2584 

Mr. Jose Garrido 
Blasland Bouck & Lee, Inc. 
5950 Hazeltine National Dr., Suite 140 
Orlando, FL 32822 

REPORT OF RESULTS 

LOG NO: DS-81720 

Received: 16 l'lAY 95 

Projecc: #399.19 (RRP #1) 
Sampled By: Alan Fass 

Page .4 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES 

Lab Blank 81720~4 

81720-5 
81720-6 
81720-7 

Accuracy - % Recovery (Mean) 
Precision - Relative % Difference 
Detect:ion Limit 

PARAMETER 

Aromatic Volatiles (8020) 
Benzene, ug/1 
Chlorobenzene, ug/l 
1.2-Dichlorobenzene, ug/1 
1,3-Dichlorobenzene, ug/1 
1,4-Dichlorobenzene, ug/1 
Ethylbenzene, ug/1 
Toluene, ug/1 
Xylenes, ug/l 
Methyl·tert-butyl ether (MTBE), ugjl 
Date Analyzed 
Method Number 

81720-4 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

<10 
05.21.95 
EPA 8020 

81720-5 

94 % 
97 % 

92% 

81720-6 

1.1% 
2.1 % 

5.4 % 

81720-7 

1.0 
l.O 
LO 
1.0 
1.0 
1.0 
1.0 
1.0 

10 

- ...... _____________ .._ ...... ______ ..,. ....... ------ ......... _______ ..., __ ... _________ ·--------- _________ ... 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (305) 421-7400 • Fax (305) 421-2584 

Mr. Jose Garrido 
Blasland Bouck & Lee, Inc. 
5950 Hazeltine National Dr., Suite 140 
Orlando, FL 32822 

REPORT OF RESULTS 

LOG NO: DS-817.20 

Received: 16 MAY 95 

Project: #399.19 (RRP #1) 
Sampled By: Alan Fass 

Page 5 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAHPLES 

Lab Blank 81720-4 
81720·5 
81720-6 
81720-7 

Accuracy - % Recovery (Mean) 
Precision - Relative % Difference 
Detection Limit 

PARAMETER 81720-4 

Polynuclear AromaLic Hydrocarbons (EPA 610) 
Acenaphthene, ugjl <10 

<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 

Acenaphthylene, ug/1 
Benzo(a)pyrene, ug/1 
Banzo(g,h,i)perylene, ugjl 
Benzo(b 1 k)f1uoranLhene, ugjl 
Chrysene + Benzo(a)anthracene, ugjl 
Fluoranthene, ug/1 
Fluorene, ug/1 
Indeno(l,2,3-cd)pyrene+Dibenzo(a,h)ant 
hracene, ugjl 

Naphthalene, ug/1 
Phenanthrene +Anthracene, ug/1 
Pyrene, ug/1 
2-Methy1naphthalene, ugjl 
1-Methylnaphthalene, ug/1 
Date Extracted 
Date Analyzed 
Met:hod Number 

Petroleum Hydrocarbons 
Per:roleum Hydrocarbons, mg/1 
Date Extracted 
Da!:e Analyzed 
Method Number 

<10 
<10 
<10 
<10 
<10 

05.16.95 
05.18.95 

EPA 610 

<1.0 
05.17.95 
05.17.95 

EPA 418.1 

81720-5 

68 % 

38 7. 

70 % 

63 % 

84 % 

76 % 

81720-6 

0 % 

18 7, 

3.0 % 

3.2 % 

3.6 % 

1. 3 % 

81720-7 

lO 
10 
10 
10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

1.0 

Labotatories In Savannah. GA • Tallahassee. Fl • Tamoa Ft_ • nQArliQ/f'4 R~:>Silr-J. ~, • lt.l ... hlla ~I • ~~~~ ... ,.._,_- -- I • 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • De0rfield Beach, Florida 33442 • (305) 421·7400 • Fax (305) 421-2584 

Mr, Jose Garrido 
Blasland Bouck & Lee, Inc. 
5950 Hazeltine National D~ .. Suite 140 
Orlando, FL 32822 

REPORT OF RESULTS 

LOG NO: DS-81720 

Received: 16 MAY 95 

Projecc: #399.19 (RRP #1) 
Sampled By: Alan Fass 

Page '6 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES ----------- ______ ............ ____ ... _,.. _____ .,. ______________ .__..,.,.. ______ _ 

81720-4 
81720-5 
81720-6 
81720-7 

Lab Blank 
Accuracy - % Recovery (Mean) 
Precision - Relative % Difference 
Detection Limit 

~-~------#~ ------~----------••••--------~------w•••-----~•••• ----~•-•--------•••---

PARAMETER 81720-4 81720-5 81720-6 81720-7 
---·------ ........... ""1 ______ .... _______ ____ ........ ____ ----- .. -- ... - _____ .. _,.. __________ ..,. ____ .,. ____ ..,._ 

Lead 
Lead, mg/1 
Date Analyzed 
Met:hod Number 

<0.0050 
05_18.95 

EPA 239.2 

92 % 7.6% 0.0050 

_ ... ____________ ............ ,._ .... _____ _._ .............. ______ _.. _____ ... _______ ... __ .,.,.. ________ ---···-·--
SL Environmental HRS Cert. 1fE86221 and SL Drinking Water HRS Cert.. ff863 71. 
Method References: EPA SW-846, EPA 40 CFR Part 136 and EPA 600/4-79-020. 

Final Page Of Report. 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach, Florida 33442 • (305) 421-7400 • Fax (305) 421-2584 

Mr. Jose Garrido 
.Blasland Bouck & Lee, Inc. 
5950 Hazeltine National Dr., Suite 140 
Orlando, FL 32822 

LOG NO: DS-81224 

Received: OS APR 95 

Project: #399.19 (Rapid Refuel Pit) 
Sampled By: Mike Bauer 

REPORT OF RESULTS Page l 

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES 

81224-l 
81224-2 

RRP#l SB-13 (4-6') 
RRP#l SB-14 (4-6') 

Purgeable Aromatics (602/8020) 
Benzene, ug/kg dw 
Ethylbenzene, ugjkg dw 
Toluene, ugfkg dw 
Xy1enes, ugfkg dw 
MeLhyl·Tert·Butyl-Ether (MTBE), ug/kg dw 
Date Analyzed 
Method Number 
Dilution factor 

Petroleum Hydrocarbons 
Petroleum Hydrocarbons, mg/kg dw 
Date Extracted 
Date Analyzed 
Method Number 

Percent Solids, % 

81224-1 

<25 
490 
<25 

1500 
<250 

04.09.95 
EPA 8020 

5 

86 
Ol•. 06. 95 
04.07.95 

3550/418.1 
84 

DATE SAMPLED 

04-03-95 
04-04-95 

81224-2 

<5.0 
<5.0 
<5.0 
<5.0 

<50 
04.07.95 
EPA 8020 

l 

<10 
04.06.95 
04.07,95 

3550/418.1 
79 

t.aboratorlas In Savannah, GA • Tallahassee, FL • Tampa, Fl. • Oaarllald Basch, FL • Mobile, AL • New Orleans, LA 
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S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach. Florida 33442 • (305) 421-7400 • Fax (305) 421-2584 

Mr. Jose Garrido 
Blasland Bouck & Lee, Inc. 
5950 Hazelcine Nacional Dr., Suite 140 
Orlando, FL 32822 

LOG NO: DS-81224 

Received: 05 APR 95 

Project: #399.19 (Rapid Refuel Pit) 
Sampled By: Mike Bauer 

REPORT OF RESULTS Page 2 

LOG NO 

81224-3 
81224-4 
81224-5 
81224-6 

SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID 

Lab Blank 
Accuracy - % Recovery (Mean) 
Precision - Relative % Difference 
DececJ::ion Limit 

PARk'1ETER 81224,..3 81224-4 81224-5 81224-6 

Purgeable Arom.;a.tics (602/8020) 
Benzene, ugjkg dw 
Ethylbenzene, ugjkg dw 
Toluene, ugjkg dw 
Xylenes, ugjkg dw 
Mechyl-Tert-Butyl-Ether (MTBE), ugjkg dw 
Date Analyzed 
Method Number 

Petroleum Hydrocarbons 
Petroleum Hydrocarbons, mg/kg dw 
Date Extracted 
Date Analyzed 
Hethod Nuntber 

<5.0 
<5.0 
<5.0 
<5.0 

<50 
04.07.95 
EPA 8020 

<10 
04.06.95 
04.07.95 

3550/418.1 

102 % 2.9 % 

106 % 6.6 % 

76 % 4.0 % 

SL Environmencal HRS Cert. ffE86221 and SL Drinking Water HRS Cert. f/86371. 
Method Reference: EPA SW-846. 

Paul Canevaro 

Final 1 Page Of Report 

5.0 
5.0 
5.0 
5.0 

50 

10 
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APR 28 '95 10:RR SAl)AtiHAH LAB 

S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

323 P12 

414 SW 12th Avenue • Deerfield Beach, Flor1da 33442 • (305) 4217400 • Fax (305) 421-2584 

Mr. Jose Garrido 
Blasland Bouck & Lee, Inc. 
5950 Hazeltine National Dr., Suite 140 
Orlando, FL 32822 

LOG NO: D5·81162A 

Received: 30 MAR ·95 

Project: f/399 .19 (Rapid Refuel Pit f}l) 
Sampled By: M. Bauer 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES 
/ 

81162A-l 
8ll62A-2 
81162A·3 

SB-12 (2-4') . ..-

PARAMETER 

SB-12 (4-6') 
SB-14 (0·2') 

Petroleum Hydrocarbons by GC (8015 · Extractable) 
Petroleum Hydrocarbons by GC, ug/kg dw 
Date Extracted 
Date Ana.lyzed 
Method Number 

8ll62A-l 
----------

930000 
04.14.95 
04.18.95 
NOD 8015 

------- .. --

Page 1 

DATE SAAPLED 

03-2t.a.-9S 
03-24-95 
03-24-95 

81162A-2 ___ .., ______ 

340000 
04.14.95 
04.18.95 
MOD 8015 

......... _.,. ___ 

8ll62A·3 
----------

2100000 
04.14.95 
04.18-95 
t10D 8015 

----------

Laboratories In Savannah, GA • Tallahassee, FL • Tampa, FL • Deerfield Beach, FL • Mobile, AL • New Orleans, LA 



S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

323 P13 

414 SW 12th Avenue • Deerfield Beach. Florida 33442 • (305) 421·7400 • Fax (305) 421-2584 

Mr. Jose Garrido 
Blasland Bouck & Lee, Inc. 
5950 Hazeltine Nat-ional Dr., Suit:e 140 
Orlando, FL 32822 

LOG NO: D5-8ll62A 

Received: 30 MAR 95 

Project: #399.19 (Rapid Refuel Pit #1) 
Sampled By: M. Bauer 

LOG NO 

81162A·4 
81162A- 5 
81162A· 6 
81162A-7 

PARAMETER 

REPORT OF RESULTS 

SPu.\fPLE DESCRIPTION , QC REPORT FOR SOLID/SENISOLID 

Lab Blank 
Accuracy - % Recovery (Mean) 
Precision - Relative % Difference 
Detection Limit: 

81162A-4 Sll62A-5 

Petroleum Hydrocarbons by GC (8015 - Extractable) 

Page 2 

8ll62A-6 81162A-7 

Pecroleutn Hydrocarbons by GC, ug/kg dw <3300 50 % 5. 9 % 3300 
Date Extracted 04.14.95 
Date Analyzed 04.18.95 
Net:hod Number MOD 8015 

SL Environment:a1 HRS Cert. ffE862Zl and SL Drinking Water HRS Cert. f/86371. 
Method Reference: EPA SW-846. 

~-----
Paul Ca.nevaro · 

Final Page Of Report 
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APR 28 '95 10:09 SAIJAH~~AH LAB 323 P14 

S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

414 SW 12th Avenue • Deerfield Beach. Florida 33442 • (305) 421-7400 • Fax (305) 421-2584 

Mr. Jose Garrido 
Blasland .Bouck & Lee, Inc. 
5950 Hazeltine National Dr .. Suite 140 
Orlando. FL 32822 

REPORT OF RESULTS 

LOG NO: D5-81072B 

Received: 13 APR 95 

Project: #399.19 (USN) 
Sampled By: Hike Bauer 

Page 1 

LOG NO SAHPLE DESCRIPTION , SOLID OR SEMISOLID SAMPLES DATE SAAPLED 

8l072B-l RRP#l SB-11 (2·4') 03-22-95 

PARAMETER 

Petroleum Hydrocarbons by GC (8015 - Extractable) 
Petroleum Hydrocarbons by GC, u'g/kg dw ' ' 
Dace Extracted 
Date Analyzed 
Method Number 

81072B-l 

950000 
04.14.95 
04.18.95 
HOD 8015 

Laboratories In Savannah, GA • Tallahassee, FL • Tampa, FL • Deerfield Beach, FL • Mobile, AL • New Orleans, LA 



HPR 28 '95 10:09 SHVA~iNAH LAB 

S L SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

323 P15 

414 SW 12th Avenue • Deerfield Beach. Florida 33442 • (305) 421-7400 • Fax (305) 421-2584 

Mr. Jose Garrido 
Blasland Bouck & Lee, Inc. 
5950 Hazeltine National Dr., Suite 140 
Orlando, FL 32822 

REPORT OF RESULTS 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR SOLID/SEMISOLID 

31072B·2 
81072B·3 
81072B-4-
81072B-5 

PARAMETER 

Lab Blank 
Accuracy - % Recovery (Mean) 
Precision - Relacive % Difference 
Detection Lirnit 

8l072B-2 

Petroleum Hydrocarbons by GC (8015 - Extractable) 

81072:5-3 

LOG NO: D5-8l072B 

Received: 13 APR 95 

Project: #399.19 (USN) 
Sampled By: Mike Bauer 

Page 2 

8l072B-4 81072B-·5 

Petroleum Hydrocarbons by GC, ugfkg dw <3300 50% 5.9 % 3300 
Date Extracted 04,14.95 
Date Analyzed 04.18.95 
Method Number MOD 80].5 

SL Environmental HRS Cert. #E86221 and SL Drinking Wacer HRS Cart. #86371. 
Method Reference: EPA SW-846. 

q~~-
Paul Caneva:to , 

Final Page Of Rcporc 
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