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Executive Summary

The U.5, Navy has conducted a Site Characterization (5C) investigaton of a former
underground storage tank (UST) located near Building 88 {Site 88) at U.S. Naval Station
(NAVSTA) Roosevelt Roads, Puerto Rico. The former UST at Site 88 was a 1,000-gallon
fiberglass tank that stored diesef fuel. The UST was removed in May 1999 as a best management
practice. Following tank removal, samples were collected from the excavated soil and from the
walls of the excavated pit and analyzed for total petroleum hydrocarbons (TPH) and benzene,
toluene, ethylbenzene, and xylene (BTEX). Because the encountered TPH levels were above the
100 milligrams per kilogram (mg/Kg) target level established hy the Puerto Rico Environmental
Quality Board (PREQB) for soil, PREQB requested a SC investigation of the site.

The SC investigation at Site 88 was conducted during February 15 to June 7, 2002. The primary
objective of the SC investigation was to assess the horizontal and vertical extent of potential soil
and groundwater contaminabon from the former 1,000-gallon diesel fuel UST and associated
piping that were removed from the site. The SC investigation involved installing nine
exploratory soil borings and three permanent groundwater monitoring wells; collecting and
analyzing soil and groundwater samples; and providing recommendations for the site based on
the investigation findings.

Samples from cach exploratory soil horing were collected every 3 feet starting at 3 feet below
land surface (bls) and terminating at 3 feet above groundwater depth, Collected soil samples
were screened using an Organic Vapor Meter (OVM) and inspected for hydrocarbon staining
and petroleum odor. Two soil samples (usually that had the highest OVM readings) were
analyzed for TPH levels, One groundwater sample was collected from each soil boring and
analyzed for TPH and BTEX. Groundwater samples collected from the newly installed
mornutoring wells were analyzed for TPH and BTEX.

Groundwater flow at Site 88 is controlled by elevation differences between the project site and
the surrounding hilly terrain. Greundwater flows predominantly in a northwesterly direction
away from the former UST. Groundwater at Site 88 was encountered at depths ranging from 7.3
to 24.6 ft bls. Groundwater is at greater depths immediately upgradient of the former UST. The
exact groundwater depth could not be ascertained in this upgradient location (refusal at 41 ft
bls) or in some areas downgradient of the former UST because hard, weathered volcanic rock
associated with the Daguca formation prevented the drill rig from reaching the water table in
these areas.

The soil and groundwater screening results indicate the absence of significant soil or
groundwater contamination at Site 88. The analytical results for collected soil and groundwater
samples indicate non-detectable levels of TPH or BTEX in the soil and groundwater, and
confirm the absence of significant petroleum contamination at the site.

Based on the tindings of the SC investigation, No Further Achon (NFA) is recommended for
Site 88. Because of the absence of hydrocarbons in soil and groundwater at the site, no
remediation measures are necessary.

TPA/
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SECTION 1

Introduction

Pursuant to Navy CLEAN II Contract N62470-95-D-6007, CH2M HILL was authorized by the
L.5. Navy to conduct a Site Characterization (SC) investigation of a fermer underground
storage tank (UST) located near Building 88 (Site 88) at U.S. Naval Station (NAVSTA) Roosevelt
Roads, Puerto Rico. The objective of the SC investigation was to assess the extent of potential
petroleum contamination in the soil and groundwater where the UST was once located. This
repart presents the findings of the 5C investigation conducted at Site 88. This report will be
submitted to the Underground Storage Tank Management Division (USTMD) of the Puerto Rico
Environimental Quality Board (PREQB) for review.

1.1 Project Location

NAVSTA Roosevelt Roads is located near the town of Ceiba on the eastern end of Puerto Rico.
The approximate ocation of the station is 18° 15" 00" North latitude and 65° 39" 30" West
longitude (Figure 1-1). The approximate location of Site 88 is shown on Figure 1-2. The former
UST at Site 88 was located adjacent to the existing Water Treatment Plant (WTP) that services
NAVSTA Roosevelt Roads. The site topography is shown on Figure 1-3.

1.2 Site Background

The former UST at Site 88 was a 1,000-gallon fiberglass tank that stored diesel fuel. The UST was
removed in May 1999 as a best management practice. Following tank removal, samples were
collected from the excavated soil and from the walls of the excavated pit and analyzed for total
petroleum hydrocarbons (TPH) and benzene, toluene, ethylbenzene, and xylene (BTEX). The
grab sample taken from the excavated soil had a TPH concentration of 3,295 milligrams per
kilogram (mg/Kg) and non-detectable BTEX. The grab samples taken from the walls of the
excavated pit had TPH levels that ranged from 124 mg/ kg to 408 mg/kg and non-detectable
BTEX.

1.3 Previous Investigations

No previous 5C investigations have been conducted at Site 88. The U.S. Navy reguested that a
SC investigation be conducted at Site 88 to evaluate whether petroleum products once stored in
the former UST have impacted the soil and groundwater at the site.

1.4 Project Objectives

The primary objective of the SC investigation at Site 88 was to assess the horizontal and vertical
extent of potential soil and groundwater contamination from the former 1,000-gallon diesel UST
and associated piping that were removed from the site. The SC investigation invoived installing
exploratory soil borings and permanent groundwater monitoring wells; collecting and

TPA
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- SECTICN 1 INTROOUCTION

analyzing soil and groundwater samples; and performing a qualitative risk assessment (if
necessary) based on the investigation findings.

A total of nine (9} soil borings and three (3) permanent menitoring wells were installed at Site
88 to meet the project objectives. Soil and groundwater samples collected from the soil borings
and monitoring wells were analyzed by On Site Labs, Inc., of Caguas, Puerto Rico. The findings

of the investigation were used to assess potential exposure to human health and the
cnvironment.

TPas
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SECTION 2

Investigation Methodology

The SC investigation at Site 88 was conducted during February 15 to June 7, 2002 by two
experienced CH2M HILL environmental engineers and a drilling subcontractor. The primary
field activities invelved installing soil borings and menitoring wells, and collecting and
analyzing soil and groundwater samples. The standard operating procedures utilized during
the SC investigation were presented in the Final Work Plan and Health & Safety Plan (CH2M
HILL, 2002) prepared for the project.

2.1 Soil Borings

A total of nine exploratory soil borings were installed at Site 88 (Figure 2-1}. Completed soil
boring logs for the project are provided as Appendix A. The locations of the first two or three
501l borings were determined in the ficld based on site conditions and the expected
groundwater flow direction. The remaining soil borings were located based on the results of the
soil screening, and the soil and groundwater analytical results from the initial borings. The soil
screening resulfs and the analytical results for the soil and groundwater samples collected from
the soil borings were also used to determine the locations of the permanent monitoring wells
that were instalied and sampled.

211 Soil Boring Installation

Soil boring installations at the site were intHated after utility clearance was obtained from
NAVSTA Roosevelt Roads. As a safety precaution, the first five feet of each soil boring were
installed with a hand auger to avoid accidentally puncturing underground pipes/conduits. The
remaining length of each soil boring was advanced using a conventional split-spoon auger drill
rig down to the depth of groundwater. An Organic Vapor Meter (OVM) was used to
periodically measure organic vapor levels in the general breathing zone around each boring,

2.1.2 Soil Screening

Pre-cleaned, 3-inch diameter (2-foot-long) spiit spoon samples were collected every 3 feet in
cach soil boring, starting at 3 fect below land surface (bls) and terminating at 3 feet above
groundwater depth. Collected soil samples were screened using an OVM and inspected for
hydrocarbon staining and petroleum odor. For OVM screening, a 4-inch subsample was cut
from the collected split-spoon sample and placed into a 1-gallon ziplock bag. After 10 minutes,
the OVM probe was punched into the closed bag and the reading was taken.

The two samples with the highest OVM readings were analyzed for TPH levels by U.S,
Environmental Protection Agency (EPA) Mcthod 8015B for both Gasoline Range Organics
{GRO) and Diesel Range Organics (DRO). The analytical laboratory provided a 24-hour
turnaround time from sample delivery for the TPH analyses. The quick turnaround time
allowed for rapid location of the next set of soil borings that were installed at the site to
delineate the extent of potential contamination.

TPAS
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SECTICM 2 - INVESTIGATUIN METH2DILOGY

2.1.3 Groundwater Screening

For groundwater screening, one groundwater sample was collected from each soil boring using
a peristaltic pump and analyzed for TPH by EPA Methed 8015B for GRO and DRO and for
BTEX by EPA Method 8020A. The analytical results were used to help locate additional
exploratory soil borings to delineate the extent of potential groundwater contamination prior to
installing the permanent groundwater monitoring wells.

2.2 Monitoring Wells

A total of three permanent groundwater monitoring wells were installed at Site 88 {see Figure 2-
1). The locations of the monitoring wells were determined from screening and analyses of soil
and groundwater samples collected from the exploratory soil borings.

As shown on Figure 2-1, monitoring well 88-MW1 was installed where the former UST was
once located. This spot sits on top of a steep hill that overlooks the WTP facility. The other two
monitering wells (88-MW2 and 88-MW3) were installed downgradient of the former UST, north
of the WP, Attempts were made to install two additional monitering wells immediately
downgradient of the former UST; however, the drill rig could not be used in this area because of
an cxisting underground clear well associated with the WTP {soil borings were installed in this
area using a lighter trailer-mounted rig). Further downgradient of the WTP, the drill rig
experienced refusal before reaching groundwater except in the areas where 88-MW2 and 88-
MW3 were installed. Attempts were also made to mstall a monitoring well upgradient of the
former UST; however, the drill rig experienced refusal at 41 ft bls before reaching groundwater.

2.21 Monitoring Well Construction

Completed well construction diagrams for the newly installed monitoring wells are provided as
Appendix B. The permanent groundwater monitoring wells were installed using conventional
hollow-stem auger drilling techniques. As a safety precaution, the first five feet of each
monitoring well were installed with a hand auger to avoid accidentally puncturing
underground pipes/conduits. An OVM was used to periodically measure organic vapor levels
in the general breathing zone around each well borehole.

Table 2-1 provides a summary of the monitoring well completion data, All monitoring well
casings were 2 inches in diameter, new, unused Schedule 40 PVC pipe. PVC casing sections had
internal flush joined threaded joints, Monitor well screens were 2-inch diameter, Schedule 40,
horizontal slotted PVC well screens. Screens were factory-slotted to 0.010 inch and 10 feet in
length for each screen section. A threaded PVC cap was placed at the bottom of the screen
section.

The filter pack material was clean, bagged silica sand {supplier certified to be free of
contaminants) that was inert, hard, well rounded, and free from roots, trash and other material.
The filter pack was placed at the bottom of the borehole and extended up a minimum of two
feet above the screened section. The tremie pipe method was used for placement of the filter
pack where appropriate.

Because hollow stem augers were used during this project, the filter pack was placed as the
augers were withdrawn from the borehole. Augers were pulled in 2- to 3-foot intervals during

TPA
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SECTION 2 — INVESTIGATCIN METHOICLOGY

this process. Care was exercised while placing the filter pack through the augers to prevent
bridging of the sand between the well casing and inside the augers. Frequent measurements
were made to confirm that bridging had not occurred. Following filter pack tagging, a
minimum 2-foot-thick layer of bentonite chips was placed above the filter pack material using
the tremie pipe method to tightly seal the annular space.

Cement grout was placed from the bentonite seal to the ground surface. The grout was pumped
through a tremie pipe and the length was no more than 5 feet from the top of the level of grout
at all times. The grout seal was Portland cement conforming to ASTM C 150, Type Il, with no
more than 4 percent bentonite, The grout was mixed in the following proportions: 94 pounds
(Ibs) of type II Portland cement, up to 4 Ibs of 100 percent sodium bentonite, and up to 8 gallons
of potable water.

Steel, flush mount, bolt down, water tight, traffic bearing meter boxes were used to house the
top of each monitoring well. The meter box was furmished with an 8.5-inch-diameter, traffic
bearing cover centered in a 2-foot x 2foot x 4-inch concrete pad. The installed pad was sloped
gently away from the cover to allow for drainage. Water tight, locking caps (all keyed alike)
were installed.

TABLE 2-1
Monitoring Well Completion Summary
Site 88, U.S. Naval Stafion Roosevelt Roads

Woell Designation 88-MWA1 B8-Mw2 B88-MW3
Date Installed 03/05/2002 03/14/2002 03/14/2002
Total Well Depth (ft, bis) 15 3 33
Type of Completion Flush Flush Flush
Top of Casing Elevation {ft} 146.72 126.03 132.47

Casing Type
Casing Length {f1)

Screen Type

Schedule 40 PVC
5
Schedule 40 PVC

Schedule 40 PVC
16
Schedule 40 PVC

Schedule 40 PVC
23
Schedule 40 PVC

Screen Slot Size (in) 0.01 0.01 0.
Screen Length (ft} 10 15 10
Screen Intervai (ft, bls) 5-15 21-31 23-33

Notes:

All monitoring wells are 2 inches in diameter
Top-of-casing elevations were referenced to the Roosevelt Roads datum

in = inch
ft = feet
msl = mean sea level

SITEBEREPDIRT _JULY 2002 DOC
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SECTON 2 - [NVESTIGATOIN METHODOLUGY

2.2.2 Monitoring Well Development

Completed well development lags for the newly installed monitoring wells are provided as
Appendix C. The newly installed monitoring wells were developed with a surge block in
conjunction with a bailer or pump. No air, detergents, soaps, acids, bleaches, or additives were
used during development efforts, Well development cfforts were initiated no sooner than 24
hours following well installation.

Well development continued until clear, sand free formation water was produced from the well
and until pH, conductivity, and temperature measurements stabilized. For turbidity,
stabilization was defined as having two consecutive readings within 10 nephetometric turbidity
units (NTUs) of each other.

Monitoring wells were purged prior to sampling using a peristaltic pump at a low flow rate.
Conductivity, pH, temperature, and turbidity readings were collected during purging efforts. A
minimum of three sets of readings were collected until two consecutive sets of readings for all
parameters were within 10 percent of each other.

2.2.3 Groundwater Sampling

Completed well sampling logs for the newly mstalled monitormg wells are provided as
Appendix D, After the monitoring wells were properly purged, groundwater samples were
withdrawn using a peristaltic pump. The down-hole tubing used for sample collection was
Teflon®. Approximately 6-inches of C-Flex® tubing was used at the rotary pump head to
achieve efficient pumping. New tubing was used for each well.

Groundwater withdrawn for analyses was collected through a vacuum bottle. A special Teflon®
lined transfer cap and pre-cleaned 1-liter amber sample bottle was installed in the suction
tubing between the well and the peristaltic pump. The pump was then turned on to create a
vacuum inside the 1-liter amber bottle, pulling the sample from the well into the 1liter botile.
The required sample bottles were then filled directly from the 1-liter amber bottle.

Collected groundwater samples were analvzed for TPH using EPA Method §015B for GRO and
DRO and for BTEX by EPA Method B020A.

2.3 Groundwater Elevation Measurements

The top-of-casing elevations of the three monitoring wells installed at Site 88 were surveyed by
a licensed surveyor and referenced to the NAVSTA Roosevelt Roads datum. Depth-to-water
measurements were collected from the top-of-casing {north side) with an electronic water leve]
probe. Table 2-2 presents the measured depth-to-water and monitoring well elevations. The
water level measurements were used to generate the water table elevation contour map
provided as Figure 2-2. As shown on Figure 2-2, groundwater at Site 88 flows predominantly in
a northwesterly direction away from the former UST location.

Tha
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TABLE 2-2
Water Table Elevation Dala
Site 88, U. 5. Naval Station Roosevelf Roads

Elevation of Top of Water Leve!
Well Casing Depth to Water Elevation
Designation Date {ft, RRD) {ft) {ft, RRD}
88-MWH1 06/07/2002 146.72 6.72 140.00
B88-MW2 06/07/2002 126.03 17.29 108.74
B8-MW3 06/07/2002 132.47 24 11 108.36
Notes:
ft = fest

RRD = Roosevelt Roads datum (MSL + 100 ft}

2.4 Quality Assurance/Quality Control

Quality Assurance/ Quality Control (QA/QC} samples for this project were collected according
to the following standard guidelines:

o Field duplicates -10 percent of total number of samples

¢ Equipment blank -10 percent of total number of samples/ dayv
» 1 trip blank/trip

2.5 Investigation Derived Waste

Investigaton-derived waste {{IDW) gencrated during the soil boring and monitoring well
installations was containerized in drums and stored in a designated storage area. Composite
samples of the IDW were collected a rate of one sample per a maximum of five drums and
analyzed as follows:

¢ IDW drums containing water - Reactivity /Corrosivity/ Ignitability (RCI) and TPH (DRO
and GRQO)

* [DW drums containing soil - RCI, Toxicity Characteristic Leaching Procedure (TCLP)
metals, and TCLP volatiles

The results of these analyses were submitted to the disposal contracter prior to drum pick-up.

P,
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SECTION 3

Site Geology/Hydrogeology

3.1 Regional Geology

The geology of NAVSTA Roosevelt Roads consists of a sequence of intrusive and extrusive
volcanic and volcaniclastic lithologies of Cretaceous age. Much of NAVSTA Reoosevelt Roads is
underlain by the Daguao formation. The Daguao formation is characterized by interbedded
volcanic breccia, laval, subordinate volcanic sandstone, and crystal tuff. The largest hills and
ridges on the base are composed of the Daguao formaticn, and the highest elevations approach
300 feet above mean sea level (MSL}). The Daguao formation is encountered at different depths
across NAVSTA Roosevelt Roads. The trregular surface elevation of the Daguao formation may
be related to its tectonic origin of emplacement. The hills are flanked by Quaternary and
Holocene fanglomerate and swamp deposits. The broad low-lying areas of the NAVSTA
Roosevelt Roads are composed of Quaternary alluvium, slopewash, and fanglomerate deposits.

3.1.1 Site Geology

The soil samples collected during the installations of soil borings and monitoring wells were
used to deseribe the local shallow site geology. Lithologic descriptions are included within the
soil boring logs and monitoring well construction diagrams which are presented in Appendices
A and B, respectively.

As seen in Figure 2-1, Site 88 lies within a facility and parking lot {approximately 46 feet above
msi) with local rolling topography. Beneath Site 88, the encountered subsurface lithelogy
consisted of shell, shelly sand, silty sand and silt from deposition and clay from highly
weathered volcamic rock were encountered. The colers of encountered lithologies were
primarily gray, greenish gray, dark grayish brown, yellowish brown. The colors of the soils
were determined using the Munsell soil color systemn. The silts and clays were darker in color,
greenish and grays, which are characteristic of the weathering and oxidation or reduction of
iron-rich volcanic rock. These sediments generally possess high plasticity when moist. The
unconsolidated shell and sands were light brown and gray.

The geologic cross sections used for lithologic descriptions are shown on Figure 3-1 and the
lithology illustrations are provided as Figures 3-2 and 3-3. The geologic cross section
illustrations are based on the lithologic data collected during the installation of scil borings and
monitoring wells for the SC investigation.

3.2 Site Hydrogeology

Groundwater flow at Site 88 is controlled by elevation differences between the project site and
the surrounding hilly terrain. Groundwater flows predominantly in a northwesterly direction
away from the former UST (see Figure 2-2). Groundwater at Site 88 was encountered at depths
ranging from 7.3 to 24.6 ft bls. Groundwater is at greater depths immediately upgradient of the
former UST. The exact groundwater depth could not be ascertained in this upgradient location

TPA/
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(refusal at 41 ft bls) or in some areas downgradient of the former UST because hard, weathered
volcanic rock associated with the Daguoa formaltion prevented the drill rig from reaching the
water table in these areas.
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SECTION 4

Investigation Findings

The tindings of the 5C investigation of Site 88 are presented in the following subsections. All
QC sample results indicated that the laboratory analytical data were valid, The comprehensive
analytical data for collected samples, including QC data, and chain-of-custody records are
provided as Appendix E.

4.1 Soil Screening Results

The soil screening results for Site 88 are presented in Table 4-1. As shown in Table 4-1, total
organic vapors emitted from collected soil samples were very low for all soil borings. Total
organic vapor levels ranged from 0 to 1.5 parts per million (ppm}). OVM readings that are this
low indicate negligible organic vapor levels from either hydrocarbons or methane. The two soil
samples from each boring {usually that had the highest OVM readings) were analyzed for TPH
GRO and DRO (see Table 4-1).

TABLE 4-1
Soit Screening Results (Samples analyzed for TPH are in boid
Sife 88, U 5. Naval Station Roosevelt Roads

Sample Depth Total Organic Vapars
Sample Designation Date Sampled (ft bis) {ppm)
B8-SBO1 02/26/02 0-1 0
02/26/02 34 0
D2/26/02 5-8 0
02/26/02 11-13 0.3
02/26/02 16-18 0.7
02/28/02 18-31 NA
02/28/02 31-50 0
B8-SB(O2 02/28/02 1] 0.2
02/28/02 34 0.2
02/28/02 7-9 NA
02/28/02 12-14 0.2
B88-SBO3 03/01/02 0-1 0.3
03/01/02 3-4 0.1
03/01/02 7-9 1.3
03/01/02 12-14 1.1
03/01/02 17-19 0.6
88-SB0O4 03/01/02 0-1 0.1
03/01/02 3-4 0.1
03/01/02 7-9 0.1
03/01/02 12-14 NA
B8-SBOS 03/01/02 0-1 0.1
03/01/02 34 0.1

TRA
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TABLE 41
Soil Screening Results (Samples analyzed for TPH are in bold
Site 88, U.S. Naval Station Roosevelt Roads

Sample Depth Total Organic Vapors
Sample Designation Date Sampled {ft bls) {ppm)

88-5B06 03/11/02 0-1 NA

03/11/02 34 NA
88-5B07 03/12/02 -1 0

Q31 2/02 3-4 0

Q3712102 7-9 0.7

03/12/02 12-14 0

03r12/02 17-19 1.2

03/12/02 22-24 0

03/12/02 27-29 0
B8-5B0O8 3/13/02 0-1 NA

03/13/02 3-4 NA

03/13/02 12-14 1.2 _
88-5B09 03/13/02 3-4 1.2

03/13/02 79 1.5

03/13/02 12-14 1.3

03/13/02 17-19 0

03/13/02 22-24 0

03/13/02 27-29 0

Notes:

NA = Not Analyzed

bls = below land sudace
ppm = parts per milfion

4.2 Groundwater Screening Results

The groundwater screening results for Site 88 are presented in Table 4-2. As shown in Table 4-2,
none of the groundwater samples collected from the soil borings installed at Site 88 had
detectable levels of TPH or BTEX.

TRA:
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TABLE 4-2
Groundwater Screening Results
Site §8, U.S. Naval Station Rooseveit Roads

EPA Method EPA Method EPA Method
8015B 8015B 8020A
Sample {GRO) TPH (DRO} TPH Total BTEX
Soil Boring Date Sampled Matrix {mg/Kg} {mg/Kg) {mg/Kg)
88-5B02 02/28/02 Water ND ND ND
88-SB0OS 03/02/02 Water ND ND ND
88-sBo7 03/11/02 Water ND ND ND
88-3B09 03/12/02 Water ND ND ND

Notes: TPH = Tetal Petroleum Hydrocarbons
Tetal BTEX = Sum of Benzene, Toluene, Ethylbenzene, and Xylene Concentrations
mg/kg = Milligrams per Kitogram
ND = Non Detectable
EPA = U.S. Environmental Protection Agency
GRO = Gasoline Range Organics
DRO = Diesel Range Organics

4.3 Soil Analytical Results

The seil analytical results for Site 88 are presented in Table 4-3. As shown in Table 4-3, none of
the soil samples collected from the soil borings installed at Site 88 had detectable levels of TPH.

TABLE 4-3
Sail Analyticat Results
Site 88, U.S. Naval Stafion Roosevelf Roads

EPA Meathed EPA Method

80158 8015B
(GRO) TPH (DRO} TPH

Soil Boring Date Sampled Sample Matrix (mg/Kg) (my/Kg)
88-SB0O1 {0-1} 02/28/02 Soil ND ND
88-5B01 (3-4) 02/26/02 Soil ND ND
88-SB02 {0-1) 02128/02 Soil ND ND
88-SB02 (7-9) 02/28/02 Sail ND ND
88-5B03 {7-9) 03/01/02 Sail ND ND
88-SB03 {12-14) 03/01/02 Soil ND ND
88-SB04 {7-9) 03/01/02 Soil ND ND
88-SB04 {12-14) 03/01/02 Soil ND ND
88-SB05 (D-1) 03/01/02 Soil ND ND
88-SB05 {3-4) 03/01/02 Soil ND ND
88-5B06 (3-4) 03/11/02 Sail ND ND

“Pa
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SECTION 4 IWVESTIGATION F HEIKGS

TABLE 4-3
Sail Analyticat Results
Site 88. U. 8. Naval Station Roosevelt Roads

EPA Mathod EPA Method
80158 80158
{(GRO) TPH (DRO) TPH
Seoil Boring Date Sampled Sample Matrix {mg/Kg} {mg/Kg}
B8-5B08S (7-9) 03/11/02 Soil ND ND
88-SB07(7-9) 03/11/02 Soil ND ND
88-5B07 (27-29) 03/11/02 Soil ND ND
88-3809 (7-9) 03/12/02 Soit ND ND
88-5B09 (12-14} 03/12/02 Soil ND ND

Notes: TPH = Total Petroleum Hydrocarbons
mg/Kg = Milligrams per Kilogram
ND = Non Detectable
EPA = U.5. Environmental Protection Agency
GRO = Gasoline Range Crganics
DRO = Diesel Range Organics

4.4 Groundwater Analytical Results

The groundwater analytical results for Site 88 are presented in Table 4-4. As shown in Table 4-4,

none of the groundwater samples collected from the newly installed permanent monitoring
wells had detectable levels of TPH or BTEX.

TABLE 4-4
Groundwater Analytical Resuits
Sife 88, . 5. Naval Station Roosevell Roads

PREBQ Target
Parameters Lavals 88-MW-1 88-MW-2 88-MW.-3

Date Sampled 03/11/02 03/16/02 03/16/02
Benzene (ug/L) 5 ND ND ND
Toluene {ug/L) 1,000 ND ND ND
Ethylbenzene {ugiL) 700 ND ND ND
Total Xylenes (ug/L) 10,000 ND ND ND
Total BTEX {ug/L) 50 ND ND ND
TPH GRG {ug/iL) - ND ND ND
TPH DRO {ngiL) - ND ND ND
Total TPR {pg/L} 50,000 ND ND ND
Notes:

ng/L = Micrograms per Liter

PREQB = Puerlo Rico Environmental Quality Board

Total BTEX= Sum of Benzene, Toluene, Ethylbenzene, and Xylenes

TFH DRC= EPA Method 8015M Diesel Range Organics

ND = Non detect

TRA
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SECTION 5

Conclusions and Recommendations

5.1 Conclusions

The potential presence of petroleum hydrocarbons in soil and groundwater at Site 88 was
evaluated during this SC investigation. The findings of the SC investigation are as follows:

¢ The OVM soil screening results indicate negligible concentrations of hydrocarbons or
methane in collected soil samples, and the absence of significant soil contamination at the
site

¢ The laboratory analytical results for the soil samples collected during the SC investigation
indicate non-detectable levels of TPH, and the absence of significant soil contamination at
the site.

» The laboratory analytical results for the groundwater samples collected during the SC
mvestigation indicate non-detectable levels of TPH and BTEX, and the absence of significant
groundwater contamination at the site.

5.2 Recommendations

Based on the findings of the SC investigation, CH2M HILL recominends No Further Ackon
(INFA) for Site 88. Because of the absence of hydrocarbons in soil and groundwater at the site,
no remediation measures are necessary. Any residual levels of hydrocarbons that may exist at
the site are negligible and would be further reduced by natural biodegradation.

TRA,
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Roosevelt Roads Naval Air Station Field Data Information Log for Groundwater Sampling

Page 1 of 1
Date (mm/dd/yy) 03/11/2002 Casing Diameter 2"
Field Personnet Hector M. Hernandez, Erik Isemn Casing Material PVC
Site Name RENAS Site 88 Measuring Point Elevation
Job Number 167722.FI.FQ Height of Riser {above land surface) 0"
Well ID # 88-MW-01 Land Surface Elevation
Weather Conditions Screened Interval
Air Temperature Dedicated Fump of Bailer Dedicated Tetlon tubing
Total Well Depth {TWD) 15,22 Steel Guard Pipe Around Casing no
Depth to Groundwater (DGW) 7.27 Locking Cap yes
Length of Water Column (LWC} = TWD - DGW = 7.95 Protective Post/Abutment 8" steel well cover
1 Casing Volume = LWC x 0.163 Well Integrity Satisfactory yes
Standard Evacuation Volume = 1.30 Well Yield moderate

Method of Well Evacuation Geopump through Teflon tubing

Method of Sampie Collection Geopump through Tetlon tubing

Comments/Observations:

Water: Turbid yellowish brown at stari.

Turned tapwater clear

Tetal Volume of Water Removed (gallons) 6.5 gallons between second and third readings.
Fieid Parameters

Volume Purged (galions) Start i 2 3 4 5

Fumping Rate (gpm) 0.22 0.22 0.22 0.22 0.22 0.22
Time {military} 7:28 7:34 7:40 7:46 7:52 7:58
pH 7.10 7.11 7.09 7.08 7.07 7.08
Specific Conductivity {mS/cm) 3.02 2.87 2.75 2.64 2.67 2.66
Temperature { °C) 28 27.8 27.8 27.8 27.8 27.8
Turbidity (NTL) 313 323 147 103 122 80.3
Dissotved Oxygen (mgi) 11.24 9.28 8.30 7.50 7.18 6.99
ORP 172 9 -22 27 -29 -30
Salinity 0.1 0.1 0.1 0.1 0.1 0.1

DTW (it btoc) 7.27 7.33 7.34 7.35 7.36 7.37

Additional Commenis/Observations

Sample ID ILAQ19

Sample Time: 12:08







Roosevelt Roads Naval Air Station Field Data Information Log for Groundwater Sampling

Method of Sample Collection

Geopurnp through Teflon tubing

Water: Turbid at start, cleared up.

Page 1 of 1
Date (mmy/dd/yy) 03/16/2002 Casing Diameter 2"
Field Personnel Hector M. Harnandez, Erik Isern Casing Material PVC
Site Name ARNAS Site 88 Measuring Point Elevation
Job Number 167722.FI.FQ Height of Riser {above land surface) 0"
Well ID # B88-MW-03 l.and Surface Elevation
Waeather Conditions Sunny, humid Screened Interval
Air Temperature Mid 80's F Dedicated Pump of Bailer Dedicaiad Teflon tubing
Total Well Depth {TWD) 32.40 Steel Guard Pipe Around Casing no
Depth to Groundwater (DGW) 24.6 Locking Cap yes
Length of Water Column {LWC) = TWD - DGW = 7.80 Protective Post/Abutment 8" steel wall cover
1 Casing Veolume = LWC x 0.163 Well Integrity Satisfactory yes
Standard Evacuation Volume = 1.27 Woell Yield moderate
Method of Well Evacuation Geopump through Teflon tubing Comments/Observations:

Total Volume of Water Removed (gallons)

5.35 gallons

Field raiameters

Volume Purged (galions) Start 1 2 3 4 5
Pumping Rate (gpm) 0.14 0.14 (.12 013 0.13 0.13
Time {military) 14:03 14:12 14:23 14:33 14:43 14:53
pH 7.14 7.10 7.4 7.151 716 7.16
Specific Conductivity (mS/cm) 2.25 2.4% 2.35 2.38 233 3.82
Temperature { °C) 35.73 32.48 31.80 31.80 32.03 32.05
Turbidity (NTU} 470 73.1 216 10.9 12.4 11.8
Dissolved Oxygen (mg/L) 1.16 0.75 0.67 0.58 0.54 0.54
ORP 101 -10 46 -34 -41 -51
Salinity 0.1 0.1 .1 0.1 0.1 0.2
DTW (ft btoc) 24.60 24.90 24.89 24.88 24 88 24.88

Additional Comments/Observations

Sample ID1LAQ30

Sample Time: 14:57
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PMB 627, HC-01 Box 29030, Caguas, PR 00725

( N Site Labs, NC. Telephone 787.7200320 Fax 787-789-3858

CH2ZM HILL PROJECT NO. 167722.FI.FS
RRNAS SITE 88
CEIBA, P.R.

TEG Project #0210302CH2M

TPH {Mod. EPA Method 8015B) ANALYSES OF SOIL

TPH-GAS TPH-DIESEL

SAMPLE DATE Cs-Ciy Cis-Cos

NUMBER ANALYZED (ma/Ka) {(mg/Kg)
METHOD BLANK 03/04/02 ND ND
ILACO1 03/04/02 ND ND
ILACD2 03/04/02 ND ND
ILAQO3 03/04/02 ND ND
ILAOO4 03/04/02 ND ND
DETECTION LIMIT (mg/Kg) 10 25

TPH (Mod. EPA Method 8015B) ANALYSES OF WATER

TPH-GAS TPH-DIESEL
SAMPLE DATE Cs- Cyy Cia-Coa
NUMBER ANALYZED (ma/L) (mg/L)
METHOD BLANK 03/04/02 ND ND
ILACDS 03/04/02 ND ND
ILAOO7 EB1 03/04/02 ND ND
DETECTION LIMIT (mg/L) 10 25

mgl = MILLIGRAMS PER LITER

mgKE = MILLIGRAMS PER KILOGRAM

CONCENTRATIONS BASED ON DRY WEIGHT

"HO" INCICATES ANALYTE NOT DETECTED AT OR ABOVE THE LISTED DETECTION LIMIT
SAMPLING PERFORMED BY: CHZM HILL PERSONNEL

ANALTSES PERFORMED BY MARCO A, FEDRAZA

DATA REVIEWED BY KEWIN SHE.BURNE

Page 1 of 2






o s: PMB 627, HC-01 Box 28030, Caguas, PR 00725
Telephone 787-720-0328 Fax 787-789-
n te Labs, lnr. 2 elephone ax 787-789-3858

CH2M HILL PROJECT NO. 167722.FL.F3

RRNAS SITE 88
CEIBA, P.R.

OSL Project #0210304CH2M

TPH (Mod. EPA Method 8015B) ANALYSES CF SOIL

TPH-GAS TPH-DIESEL
SAMPLE DATE Cs-Ce Cyz - Cog
NUMBER ANALYZED (mg/Kg) (ma/Kg)
METHOD BLANK 03/05/02 ND ND
ILAOO8 03/05/02 ND ND
ILACOS 03/05/02 ND ND
ILAD10O 03/05/02 ND ND
ILAD11 03/05/02 ND ND
ILAD12 03/05/02 ND ND
ILAD13 03/05/02 ND ND
DETECTION LIMIT (mg/Kg) 10 25
TPH {Mod. EPA Method 8015B) ANALYSES OF WATER
TPH-GAS TPH-DIESEL
SAMPLE DATE Cs-Cyp Cis-Caoy
NUMBER ANALYZED (mg/L) (mg/L)
METHOD BLANK 03/05/02 ND ND
ILAG14 03/05/02 ND ND
ILAQ16 EB2 03/05/02 ND ND
DETECTION LIMIT {mg/L) 10 25

mll = MILLIGRAMS PER LITER

moiKg = MILLIGRAMS PER KILOGRAM

CONCGENTRATIONS BASED ON DRY WEIGHT

"ND INDICATES ANALYTE NOT DETECTED AT OR ABOVE THE LISTED DETECTION LIMIT
SAMPLING PERFORMED BY- CH2M HILL PERSONNEL

ANALYSES FERFORMED BY MARCO A PEDRAZA

DATA REVIEWED BY KEVIN SHELBURHE

Page 1of 2






PNE 627, HC-0% Boy 25303C, Caguas, PR 00728

Pn Site 5, lnc Telgphone 787-720-0329 Fax 787-760-3858

CHZ2M HILL PROJECT NO. 167722.FI.FS
RRNAS SITES 88, 1970 AND 2036

CEIBA, P.R.

OSL Project #02i0311CH2M

TPH (Mod. EPA Method 8015B) ANALYSES OF SOIL

TPH-GAS TPH-DIESEL

SAMPLE DATE Cs-Cys Ci3-Cyy

NUMBER ANALYZED {mg/Kg) (mg/Kg)
METHOD BLANK 03/12/02 ND ND
JLAQ20 03/12/02 ND ND
JLAQ21 03/12/02 ND ND
JLAGZ22 03/12/02 ND ND
JLAQ23 03/12/02 ND ND
JLAQ26 FD3 03/12/02 ND ND
ILAD17 03/12/02 ND ND
ILAO18 03/12/02 ND ND
DETECTION LIMIT (mg/Kg) 10 25

TPH (Mod. EPA Method 8015B) ANALYSES OF WATER

TPH-GAS TPH-DIESEL
SAMPLE DATE Cs-Cop Cis - Cas
NUMBER ANALYZED (mg/L) (mg/L)

METHOD BLANK 03/12/02 ND ND
METHOD BLANK 03/18/02 ND ND
HLAO31 03/18/02 ND ND
JLAD24 03/18/02 ND ND
JLAD25 03/18/02 ND ND
JLAQ27 EB3 03/18/02 ND ND
ILAD19 03/12/02 ND ND
DETECTION LIMIT (mg/L) 10 25

mpL. = MILLIGRAMS PER LITER

mg/Kp = MILLIGRAMS PER KILOGRAM

CONCENTRATIONS BASED ON DRY WEIGHT

"ND" INDICATES ANALYTE NDT DETECTED AT OR ABOVE THE LISTED DETECTION LIMIT
SAMPLING PERFORMED BY' CHIM HILL PERSONNEL

Paga 1of2

ANALYSES PERFORMED BY: MARCO A, PEDRAZA

DATA REVIEWED BY: KEVIN SHELBURNE



CH2M HILL PROJECT NO. 167722.FI.FS
RRNAS SITES 88, 1970 AND 2036
CEIBA, P.R.

OSL Project #0210311CH2M

BTEX (Mod. EPA Method 8020A} ANALYSES OF WATER

ETHYL- TOTAL
SAMPLE DATE BENZENE TOLUENE BENZENE XYLENES
NUMBER ANALYZED  {(ug/L) (UgiL) (ug/L) (ng/L)
METHOD BLANK 03/16/02 ND ND ND ND
HLAO31 03/18/02 ND ND ND ND
JLA024 03/18/02 ND ND ND ND
JLAO25 03/18/02 ND ND ND ND
JLA027 EB3 03/18/02 ND ND ND ND
ILAG19 03/18/02 ND ND ND ND
JLAO28 TB3 03/18/02 ND ND ND ND
DETECTION LIMIT (ug/L) 1.0 1.0 1.0 3.0
pEt = MICROGRAMS PER LITER SAMPLING PERFORMED BY: CH2ZM HILL PERSDRNNEL
™NDT INDICATES ANALYTE NOT OETECTED AT OR ANALYSES PERFORMED BY . MARCQO & PEDRAZA
ADOWE THE LISTED DETECTION LiMIT DATA REVIEWED BY KEVIN SHELBURNE

Kevin Shelhurne
Pgncipal

Page 2of 2

On Site Labs, Inc. PMB 627, HC-01 Box 29030, Caguas, PR 00725
Telephone 787-720-0329  Fax 787-789-3858



FMB £27, HZ-0" Box 28230, Caguas, PR 0CT25

rn SL e LabS, 'I‘ C. Telenhanes T87-720-0328 Fax 787-7B9-3658

CH2M HILL PROJECT NO. 167722.FI.FS
RRNAS SITES 88 AND 1970
CEIBA, P.R.

OS5L Project #0210314CH2M

TPH (Mod. EPA Method 8015B) ANALYSES OF SOIL

TPH-GAS TPH-DIESEL

SAMPLE DATE Cs-Cy; Cis-Cos

NUMBER ANALYZED (mg/Kg) {mg/Kg)
METHCD BLANK 03/19/02 ND ND
ILAO20 03/19/02 ND ND
ILAOZ21 03/19/02 ND ND
ILADZ22 03/19/02 ND ND
ILAOZ3 03/19/02 ND ND
ILADZ6 03/19/02 ND ND
DETECTION LIMIT {mg/Kg) 10 25

TPH (Mod. EPA Method 8015B) ANALYSES OF WATER

TPH-GAS TPH-DIESEL
SAMPLE DATE Cs - Cyy Cys- Cos
NUMBER ANALYZED (mg/L) (mg/L)
METHOD BLANK 03/19/02 ND ND
ILAC24 03/19/02 ND ND
ILAD25 03/19/02 ND ND
ILAO27 03/19/02 ND ND
JLAD2G 03/19/02 ND ND
JLAD3O0 03/19/02 ND ND
JLAO34 03/19/02 ND ND
DETECTION LIMIT (mg/L) 10 25
mgl = MILLIGRAMS PER LITER ANALYSES PERFORMED BY: MARCQ £, PEDRAZ A,
mgKp = MILLIGRAKMS PER KILOGRAM OaTA REVIEWED BY: KEVIN SHELBURKNE

CONCENTRATIONS BASED OH DRY WEIGHT
"HD* INDICATES AlALYTE NOT DETECTED AT OR ABCVE THE LISTED DETECTION LIMIT
SAMPLING PERFORMED BY: CH2M HILL PERSOMHNEL

Page 10f 2



CH2M HILL PROJECT NO. 167722.FL.FS
RRNAS SITES 88 AND 1970
CEIBA, P.R.
OSL Project #0210314CH2M

BTEX (Mod. EPA Method 8020A) ANALYSES OF WATER

ETHYL- TOTAL
SAMPLE DATE BENZENE TOLUENE BENZENE XYLENES
NUMBER ANALYZED  (ug/L) {hg/L) (ug/L) (ug/t)
METHOD BLANK 03/19/02 ND ND ND ND
ILAO24 03/19/02 ND ND ND ND
(LAO25 03/19/02 ND ND ND ND
ILAQ27 03/19/02 ND ND ND ND
ILAO28 03/19/02 ND ND ND ND
JLAO29 03/19/02 ND ND ND ND
JLAO3D 03/19/02 ND ND ND ND
JLAO31 03/19/02 ND ND ND ND
DETECTION LIMIT {pgiL) 1.0 1.0 1.0 3.0
poll = MICROGRARSE FER LITER SAMPLING PERFORMED BY: CHZM HILL PERSOHNEL
MO INDICATES AMALYTE NOT DETECTED AT OR AMALYSES PERFORMED By MARCO A PEDRATA
ABOVE THE LISTED DETECTION LIMIT DATA REVIEWED B8Y KEVIMN SHELEURNE

B Htl

in Shelburne
F‘ incipal

Page 2 of 2

On Site Labs, Inc. PMB 627, HC-01 Box 29030, Caguas, PR 00725
Telephone 787-720-032% Fax 787-785-3858



- PAB €27 HC-01 Box 20030 Caguas, PR DLT2S
on SIte Labs, Inc. Telephone 787-720-032% Fax 787-.7B9-3858

CH2M HILL PROJECT NO. 167722.F1.FQ
RRNAS SITES 1970 AND 88
CEIBA, P.R.

OSL Project #0210318CH2M-3

TPH {Mod. EPA Method 8015B) ANALYSES OF WATER

TPH-GAS TPH-DIESEL
SAMPLE DATE Cs- Cyy Cis- Coa
NUMBER ANALYZED (ma/L) (mg/L)

METHOD BLANK 03/21/02 ND ND

ILAO29 03/21/02 ND ND

ILAO30 03/21/02 ND ND

JLAO32 03/21/02 ND ND

DETECTION LIMIT (mg/L) 10 25
mp'L = MILLIGRAME PER LITER ANALYSES PERFORMED BY. MARCO &4 FEDRAZA
“WETINDICATES ANALYTE NOT DETECTED AT QR ARTHE THE LISTED DETECTION LIWIT DATA REVIFWED BY KEVIN SHELBURNE

SAMPUING PERFORMED 8Y. CHIM Hi Ll PEHSONNEL

Fage 1of 2



CHZM HILL PROJECT NO. 167722.FL.FQ
RRNAS SITES 1970 AND 88
CEIBA, P.R.

OSL Project #02i0318CH2M-3

BTEX {(Mod. EPA Method 8020A) ANALYSES OF WATER

ETHYL- TOTAL
SAMPLE DATE BENZENE TOLUENE BENZENE XYLENES
NUMBER ANALYZED  {pg/L) (ugiL) (pg/L) (Hg/L)

METHOD BLANK 03/21/02 ND ND ND ND
ILAO29 03/21/02 ND ND ND ND
ILAO3O 03/21/02 ND ND ND ND
JLAO32 03/21/02 ND ND ND ND

DETECTION LIMIT {pg/L) 1.0 1.0 1.0 3.0

Ut = MICROHGRAMS PER LITZR SAMPLING PEIFORMED EY CH2ZM HILL PERSINNEL

"ML IKCDICATES ANALYTE N T DETEZTED AT iR ANLLYEEL PERC JRMED Er MA=_ A PECRIZS

ABRCWVE THL LISTED DETECTION CIMET DATA REVIEVYED BY FEWVIN SHELBURNE

A il

Kevin Shelburne
Prncipal

%x’r"

rco A. Pedraza
Laboratory Manager |
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On Site Labs, Inc. PMB 627, HC-01 Box 29030, Caguas, PR 00725
Telephone 787-720-0329 Fax 787-789-3838






- FME 527, HC-01 Bow, 28030, Caguas, PR Q0725
Telephone 7AT-T20-0320 Fax 787-789.2858
On Site Labs, Inc. -

March 20, 2002
OSL Projects #0210314CH2M

Mr. Tunch Orsoy

CH2M HILL

4350 W. Cypress Street, Suite 600
Tampa, Florida 33607

SUBJECT: DATA REPORT - CH2M HILL PROJECT NO. 167722.FL.FS
SITES 88 AND 1970 ROOSEVELT ROADS NAS
CEIBA, PUERTO RICO

Dear Mr. Orsoy:

Please find enclosed the analytical report for the samples collected by CH2M HILL personnel
from the above-referenced site and delivered to On Site Labs’ (OSL) facility under the proper
chain-of-custody protocol. An OSL Puerto Rico certified-chemist performed the following
analyses:

» 5 soil samples analyzed for TPH-gas/diesc! by modified EPA test method 8C15B.

s 4 water samples analyzed for TPH-gas/diesel by modified EPA test method 8015B.
» 2 equipment blank water samples analyzed for TPH-gas/diesel.

s 4 water samples analyzed for BTEX by modified EPA test method 8020A.

e 1 trip and 2 equipment blank water samples analyzed for BTEX.

e Laboratory QA/QC analyses for TPH-gas/diesel and BTEX.

The analytical results are summarized in the attached table. Applicable detection timits, QA/QC
data, chromatograms, a chain-of-custody and an invoice are aftached.

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

Sincerely,
On Site Labs, Inc.

Attachments



QA/QC REPORT - CALIBRATION DATA

OSL Project #0210314CHZM
DAILY CALIBRATION DATE: 03/19/G2

CH2M HILL PROJECT NO. 167722.FLFS
PROJECT NAME: RRNAS SITES 88 AND 1570

INITIAL OPENING CLOSING
COMPOUND DETECTOR CALIB RANGE RF %RSD AREA RF %DIFF AREA RF %DIFF
TPH GASOLINE FID #2 {gcS) 10 - 30,000 0.26 17.6% 220.67 0.28 7.8% 231.71 0.29 13.1%
TPH GASOLINE F1D #3 {gc3) 10 - 30,000 0.36 15.0% 249.90 0.3 13.7% 261.74 06.33 9.6%
TPH GASOLINE FID #4 {gc5) 10 - 30,000 0.31 15.4% 243.04 0.30 0.7% 229.66 0.29 5.2%
TPH DIESEL FI1D #2 {gc3) 25 - 20,000 0.69 14.1% 1099.53 0.69 1.0% 1114.15 G.70 0.3%
TPH DIESEL FID #3 (gch) 25 - 20,600 0.74 13.6% 1088.22 0.68 8.0% 1085.39 0.68 8.2%
TPH DIESEL FID #4 {gc5) 25 - 20,000 0.61 11.1% 507.99 0.57 6.4% 1036.36 0.65 65.9%

CALIB RANGE - RANGE OF CALIBRATION CURVE IN ppm

INITIAL RF - AVERAGE RESPONSE FACTOR FROM MULTIPOINT CALIBRATION CURVE
% RSD - LINEARITY OF MULTIPOQINT CALIBRATION CURVE (+/- 20% ACCEPTABLE UMITS}

AREA - AREA COUNTS FROM DAILY CALIBRATION STANDARD

RF - DETECTOR RESPONSE FACTOR FROM MID-POINT CALIBRATION STANDARD
% DHFF - DIFFERENCE, IN PERCENT, BETWEEN THE AVERAGE RF AND THE OPENING OR CLOSING RF (+/~ 15% ACCEPTABLE LIMITS)
OPENING - MiD-POINT CALIBRATION STANDARD ANALYZED BEFORE SAMFPLE ANALYSES BEGIN

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

ANALYSES PERFORMED BY: MARCD A. PEDRAZA
DATA REVIEWED BY KEVIN SHELEURNE

PMB 627, HC-01 BOX 260730, CAGUAS, P R 00775
TELEPHONE (7871 720.0329 FAX 7883858

OHN SITE ' ADS, INC




QA/QC REPORT - MS/MSD DATA

MATRIX SPIKE (MSYMATRIX SPIKE DUPLICATE {MSD)

OSL Project #0210314CH2ZM CH2M HILL PROJECT NO. 167722 FLLFS
DATE: 03/19/02 PROJECT NAME: RRNAS SITES 88 AND 1870
COMPOUND SPKCON MS CONC %REC MS MSD CONC %RECMSD RPD ACCEPTABLE ACCEPTABLE
{ppm) {ppm) (ppm) RPD RECOVERY
TPH-GASOLINE 200 178 89% 177 89% 1% 15% B1% - 126%
TPH-DIESEL 400 410 103% 400 100% 2% 15% 74% - 131%

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

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

ANALYSES PERFORMED BY. MARCCO A PEDRAZA
DATA REVIEWELD BY- KEVIN SHELBURNE

DN SITE LABS, INC
PMB 827, HC-01 BOX 29030, CAGUAS, PR (0725
TELEFHONE (787} 720-0322 FAX T89-3858





































































QA/QC REPORT - CALIBRATION DATA

OSL Project #0210314CH2M CH2M HILL PROJECT NQ. 167722.FLLFS
DAILY CALIBRATION DATE: 03/16/02 PROJECT NAME: RRNAS SITES B8 AND 1970, CEIBA
INTTIAL OPENING CLGSING
COMPCUND DETECTOR CALIB RANGE RF %RSD AREA RF %DIFF AREA RF “%DIFF
BENZENE P&T - GC3 0.5-75.0 85.78 8.1% 750.34 83.37 2.8% 552.01 92.00 7.3%
TOLUENE P&T - GC3 £.5-750 81.33 B.2% 716.29 79.59 2.1% 635.26 89.21 9.7%
ETHYLBENZENE P&T - GC3 05-750 65.84 13.6% 529,08 58.89 10.6% 42217 70.36 6.9%
m&p-XYLENES P&T - GC3 1.0 - 150 08.46 16.8% 1689.61 93.87 4.7% 1240.29 103.36 5.0%
o-XYLENES P&T - GC3 0.5-75.0 73.19 17.4% 639.28 71.03 2.9% 467.43 77.90 6.4%

CALIB RANGE - RANGE OF CALIBRATION CURVE IN ppb

INIMAL RF - AYVERAGE RESPOMSE FACTOR FROM MULTIPOINT CALIERATION CURVE

% RSD - LINEARITY OF MULTIPOINT CALIBRATION CURVE (+/- 20% AGCEFTABLE LIMITS)

AREA - AREA COUNTS FROM DALY CALIBRATION STANDARD

RF - DETECTOR RESPONSE FACTOR FROM MID-POINT CALIBRATION STANDARLD

% DiFF - IFFERENCE, IN PERCENTY, BETWEEN THE AVERAGE RF AND THE OPENING OR CLOSING RF {+/. 20% ACCEPTARLE LIMITS)
OPENING - MID-POINT CALIBRATION STANDARD ANALYZED BEFORE SAMPLE ANALYSES BEGIN

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

ANALYSES PERFORMED BY: MARCO A PEDRAZA
DATA REVIEWED BY: KEVIN SHELBURNE

0N SITE LABS, INC
PMB 827, HC-01 BOX 29030, CAGUAS, P.R. (0725
TELEPHONE {787} 720-032% FAX 733-3858




QQA/QC REPORT - MS/MSD DATA

MATRIX SPIKE (MS)MATRIX SPIKE DUPLICATE (MSD)

OSL PROJECT #0210314CH2M CH2M HILL PROJECT NO. 167722.FLLFS
DATE: 03/19/02 PROJECT NAME: RRNAS SITES 88 AND 1970
COMPQUND SPK CONC MS CONC %REC MS MSD CONC %RECMSD RPD  ACCEPTABLE  ACCEPTABLE
(ppb) {ppb) {ppb} RPD RECOVERY
BENZENE 6.0 6.2 103% 54 90% 14% 20% 82% - 117%
TOLUENE 6.0 6.3 105% 5.4 89% 16% 20% 87% - 120%
ETHYLBENZENE 6.0 5.6 94% 5.0 83% 12% 20% 83% - 131%
TOTAL XYLENES 18.0 19.1 106% 15.7 87% 20% 20% 87% - 123%

ppb = PARTS PER BILLION

MS CONC - ANALYZED GONGENTRATION OF SPIKED SAMPLE

% REC - PERCENT RECOVERY OF SPIKE FROM MATRIX

RPD - RELATIVE PERCENT DIFFERENCE BETWEEN MATRIX SPIKE AND MATREX SPIKE DUPLICATE RECOVERIES

AMNALYSES PERFORMED BY MARCO AL PEDRAZA
DATA REVIEWED BY MEVIN SHELBURNE

OM SITE LABS, INC
PMA 627, HC-01 BOX 23030, CAGUAS, P R 00725
TELEFHONE (TAT) 7200329 FAX 789-3R58






Lab nama: On Site Labs Inc.
ilysis date: Q3192002 18:02:05
Method: EPA 8020A mod.
Lab ID: GC-3-P&T
Description: PID1-CHANNEL 1
Column: Rte-5, 30m,10.52mm, 5um
Camier, Nitrogen 1 kg/oma
0 B 0318P42.CHR {)
W & ppb BTEX CLOSE

250 Oy

-, -.or MAP
425,00y
fixn
: 40065
i
1
b3
¥ 12050
i | = REMZENEN.SE
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3 R ——— ) 3} R ]
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P-XYLENER 216
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o nt Retention Area Externat fnlemal Units
e 3.883 £52.014 6.44 6.4352 ppb
5-TFT 5183 1516.283 16.96 18,8570 ppb
™ UENE 6.783 £35 264 6.58 6.5814 ppb

IYLBENZENE 9.050 422,168 6.47 54120 pph

> XYLENE 5216 1240.290 12.60 12,5969 ppb
-XYLENE 8.766 467,429 539 £.2865 ppb
5-BFB 10416  4469.536 19.56 19.5554 ppb

91392.994 74.93 74.9284



nalyss date: 0371972002 11:01:2%
Method: EPA B020A med.
Lab iD: GC-3-P&T
Desaription: PiDA-CHANNEL 1
Column: Rtx-&, 30m,ID.53mm Sum
Cammer: Nitrogen 1 kg/om3
Data file: 0318P24.CHR (}
Sampla: K=AS48matrix sphe
Oparator. MAP Ay Ar~n Y S0 z(_,‘_

2% 0w

1250, 000nty
w . —
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Component Retention Area External Intemal  Units

NZENE 3.866 532.138 6.20
=TFT 5166 1859.154 2191
WLUENE £6.750 512.010 6.30
HYLBENZENE 8.033 350,856 562
WP-XYLENE 0.200 1254.893 12.75
XYLENE 8.733 466.953 £.38
~BFB 10400 6726.937 29.50

11621.981 BB.E6
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6.3800 ppb
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alysis gate: 03/19/2002 12.36.44
Mathod: EPA 80204 mod.
Lab ID: GC-3-P&T
Jescription: PID1-CHANNEL 1
Column: Rbx-5, 30m,tD.53mm, 5um
Carrer. Nitrogen 1 kg/om3
Data file: 0318P27.CHR ()

= T ILAO24/0314CH2ZM
. MAP
$0.000mvV _[ B 400.000myY
£ s
|
i |
b
‘“___—_“:—_—_‘ SS-TFTI5 166 ‘
| |
r ]
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Component Retention Area External Internal  Units

i 5.166 741.398 B.29 8.2912 ppb
3! 10,400  1505.316 6.60 6.6023 ppb

2246718 1489 14.8935



valysis date. 03/19/2002 13:17.19
Msthod., EPA 80204 mod.
Lab 10; GC-3-P&T
Description: PID1-CHANNEL 1
Column: Rbe5, 30m,1D.53mm,Sum
Carrier. Nitrogen 1 kg/om3
Data file 0318P28.CHR ()
Sample. ILAQDZ5/0314CHZM
Operator. MAP
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r> $S-TFT/5. 166
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= — SS-BFEV10 400
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intemal  Units

168421 ppb
24.3508 ppb
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alysis date. Q1872002 13.33:32
Method: EPA 80204 mod.
Lab ID: GC-3-PAT
Jescription: PID-CHANNEL 1
Column: Rix-5, 30miD.53mm,5um
Camier. Nitrogen 1 kg/emd
Data fite: 0318P29.CHR ()

«. 2 ILAQZT/03 t+4CH2HA
( . MAP
425,000y 12500y
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+BFB 10.400 379078  3321.164 14.57 14.5665 ppb

4400.472 261 26.7050



\nalysis date: 037192002 14:06:48
Method: EPA 80204 mod
Leb ID: GC-3-P&T
Descripbon: PID1-CHANMNEL 1
Colurmn: Rix-5, 30m,I10.53mm, 5um
Carrier. Mitragen 1 kgiem3
Data fie: J31BPA0DCHR ()
Sample: ILAQ28/0314CH2ZM

Oparator. MAP
B2 00
ﬁ'_
-
2..
JF
4
5 b
r’__,—"—_."_‘:_—:- SE-TFTIS 18
s.
il .
ot /L,__;: 183
g_
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— — ————— SSEFINIE

Somponant Retenfion  Height Area Exiemal intemal  Units

-TFT 5183 80.832 863.713 11.00 11.0010 ppb
~B8FB 10.416 268.227 2401.838 10.53 10.5344 ppb

3385.551 21.54 21.5354






‘alysts date: 0371972002 14.58:02
Method: EPA B020A mod,
Lab ID: GC-2-P&T
Description: PID1-CHANNEL 1
Column; Rix-5, 30m D .53mm,S5um
Carrier. Nitrogen 1 kg/em3
Cata file: 0318P32.CHR ()
Semple: JLAD3IO/0314CHZM

Operator, MAP

o SSTFTYS.200

g r;

SS-BFE0416

Tompenant Retention Area Extemal Intenal  Units

-TFT 5200 1353.578 15.14 15.1373 ppb
BFB 10416 3879.7M 17.02 17.0164 ppb

5233.312 32.15 32,1537






. PME 627, HC-D1 Bax 26030, Caguas. PR 00725
)n s i te Labs, I nc. Talsphone 787-720-0320 Fax 787-789-3858

March S, 2002
OSL Projects 20210308§CH2M

Mr. Tunch Orsov

CH2M HILL

4250 W Cypress Street, Suite 600
Tampa, Florida 33607

SUBJECT: DATA REPORT - CH2M HILL PROJECT NO. 167722.FLFS
SITES 88 AND 2036 ROOSEVELT ROADS NAS, CEIBA, PUERTO RICO

Dear Mr. Orsoy:

Please find enclosed the analytical repon for the samples collected by CH2M HILL personnel
from the above-referenced site and delivered to On Site Labs (OSL) under the proper chain-of~
custody protocol. An OSL Puerto Rico certified-chemust performed the following analyses:

e 10 soil samples analvzed for TPU-gas/diescl by nodified EPA test method 8015B.
e 1 water sample analvzed for TPIi-gas/diesel by modified EPA test method 8015B.
1 equipment blank water sample anzalyzed for TPH-gas/dicsel.

1 water sample analyzed for BTEX by modified EPA test method 8020A,

1 tnp and 1 equipment blank water sample analyzed for BTEX.

Laboratory QA /QC analyses for TPH-gas 'diesel and BTEX.

The anaiytical results are summarized in the attached table. Applicable detection limits, QA'/QC
data. chromatograms, a chain-of-custody and an mmvoice are attached.

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

Sincerely.
On Site Labs, Inc.

Attachments



QA/QC REPORT - CALIBRATION DATA

OSL Project #02(0308CH2ZM CHZM HILL PROJECT NQ. 167722 FLFS
DAILY CALIBRATION DATE: 03/08/02 PROJECT NAME: RRNAS SITES 88 AND 2036
INITIAL OPENING CLOSING
COMPCUND DETECTOR CALIB RANGE RF “RSD AREA RF %DIFF AREA RF %DIFF
TPH GASOLINE FID #2 (gc5) 10 - 30,000 0.26 17.6% 45.95 0.23 8.3% 47.54 0.24 7 A%
TPH GASOLINE FID #3 (gc5) 10 - 30,000 0.36 15.0% 141.49 0.35 2.3% 73.67 0.37 1.7%
TPH GASOLINE FiD #4 (gc5} 30 - 30,000 0.31 15.4% 123.92 0.31 1.2% 57.48 0.29 6.1%
TPH DIESEL FID #2 {gc5) 25-20,00C 0.69 14.1% 310.70 0.78 11.9% 27538 0.69 0.8%
TPH DIESEL FID #3 (gc5) 25 - 20,000 0.74 13.6% 669.09 0.84 13.2% 31G.89 0.79 7.2%
TPH DIESEL FID #4 (ge5) 25 - 20,000 0.61 11 1% 5.48.53 0.69 13.1% 257 44 0.64 6.2%

CALIB RANGE - RANGE OF CALIBRATION CURYE IN ppm

INITIAL RF - AYERAGE RESPONSE FACTOR FROM MULTIPOINT CALIBRATICN CURVE

% RSD -+ LINEARITY OF MULTIPOINT CALIBRATION CURVE (+/- 20% ACCEPTABLE LIMITS)

AREA - AREA COUNTS FROM DAILY CALIBRATION STANDARD

RF - DETECTOR RESPONSE FACTOR FROM MID-POINT CALIBRATION STANDARD

% DIFF - DIFFERENCE, IN PERCENT, BETWEEN THE AVERAGE RF AND THE OPENING ¢33 CLOSING RF {+/- 15% ACCEPTABLE LIMITS}
CPENING - MID-POINT CALIBRATION STANDARD ANALYZED BEFORE SAMPLE ANALYSES BEGIM

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

AMNALYSES PERFORMED BY: MARCO A PEDRAZA
DATA REVIEWED BY KEVIN SHELBURNE

O SITE LR IND
PMB EF7 HC-0H BOX 2207 CAGUAS PR Q0720
TELEPHOME {7871 72 1309 FAY TBY-3B58
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Labname: On Sile Labs Inc
natysrs date: 03082002 182258
tdethod: EPA BD15B mod.
LabiD: GC-5
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QA/QC REPORT - CALIBRATION DATA

OSL Project #0210308CH2M
DAILY CALIBRATION DATE: 03/08/02

CH2M HILL PROJECT NO. 167722 FLFS
PROJECT NAME: RRNAS SITES 88 AND 2036, CEIBA

INITIAL OPENING CLOSING
COMPOUND DETECTOR CALIB RANGE RF %RSD AREA RF %DIFF AREA RF %DIFF
BENZENE PID1 - GC2 05-75.0 1.66 9.0% 27.09 1.35 18.4% 32.07 1.60 3.4%
TOLUENE PIDt - GC2 05-75.0 1.62 6.6% 243,31 1.32 18.8% 33.51 1.68 3.4%
ETHYLBENZENE PID1 - GC2 0.5-750 1.17 11.4% 19.84 0.99 15.2% 2530 1.26 B.1%
m&p-XYLENES PID1 - GC2 1.0-150 1.80 10.4% 50.14 1.48 17.9% 77.94 1.95 8.3%
0-XYLENES PiD1 - GC2 0.5-75.0 1.36 8.6% 23,57 118 13.5% 30.33 1.52 11.5%

CALIB RANGE - RANGE OF CALIBRATION CURVE N oph

INITIAL RF - AVERAGE RESPONSE FACTOR FROM MULTIPQINT CALIBRATION CURVE

% RS0 - UNEARITY OF MULTIPOINT CALIBRATION CURYE (+/- Z0% ACCEPTABLE LIMITS)

AREA - AREA COUNTS FROM DAILY CALIBRATION STANDARD

RF - DETECTOR RESFONSE FACTOR FROM MIDPOINT CALIBRATION STANDARD

% DIFF - DIFFEREMCE, IN PERCENT, BETWEEMN THE AVERAGE RF AND THE OPEMING OR CLOSING RF {+1- 2% ACTERTRABLE LIMITS)
OPENING - MID-POINT CALIBRATION STANDARD ANALYZED BEFORE SAMPLE ANALYSES BEGIN

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

AMALYSES PERFORMED BY. MARCO A FEDRAZA
DATA REVIEWED BY. KEVIN SHELBURNE

M SITE LAPS, IHC
PMB 627 HC-T BOX 28030, CAGLIAR. PR 00725
TELEPHOME (¥R7) 7200329 FAX 789-3858




QA/QC REPORT - MS/MSD DATA

MATRIX SPIKE {(MS)/MATRIX SPiKE DUPLKCATE (MSD)

OSL PROJECT #0210308CH2M CH2M HILL PROJECT NO. 167722 FI FS
DATE: 03/08/02 PROJECT NAME: RRNAS SITES 88 AND 2036
COMPOUND  SPK CONC MS CONC %REC MS MSD CONC %RECMSD RPD ACCEPTABLE ACCEPTABLE
(ppb) (ppb) (ppb) RPD RECOVERY
BENZENE 10 117 17% 12.1 121% 3% 20% 82% - 117%
TOLUENE 10 122 122% 2.8 128% 5% 20% 87% - 120%
ETHYLBENZENE 10 13.1 131% 13.2 132% 1% 20% 83% ~ 131%
TOTAL XYLENES 30 39.0 130% 39.9 133% 2% 20% 87% - 123%

ppb = PARTS PER BILLION

MS CONC - ANALYZED CONCENTRATION OF SPIKED SAMPLE

% REC - PERCENT RECOVERY OF SFIKE FROM MATRIX

RFD - RELATIVE PERCENT DIFFERENCE BETWEEN MATRIX SPIKE AND MATRIX SPIKE DUPLICATE RECOVERIES

AMALYSES PERFORMED BY MARCO A, PENRAZA
DATA REVIEWED 8Y- KEVIN SHELBURNE

DN SITE LABS. INC
PMB 627, HC-01 BOX 28020, CAGUAS, P R 00725
TELEPHONE (787 7200329 Fax 76%-2058



























PIE E27, HZ-D1 Bow 28030, Caguas, PR GCT 28

0 . Site Labs, Inc. Telephone TRT-720-032¢ Fax 787-788-3856

March 5. 2002
OSL Projects £0210302CHIM

Mr. Tunch Orsov

CH2M HILL

4250 W Cypress Street, Suite 600
Tampa, Flonda 33607

SUBJECT: DATA REPORT - CH2M HILL PROJECT NO. 167722.FLFS
SITE 88 ROOSEVELT ROADS NAS, CEIBA, PUERTO RICO

Dear Mr. Orsoy:

Please find enclosed the analytical report for the samples collected by CH2M HILL personnel
from the above-referenced sne and delivered to On Site Labs (OSL) under the proper chain-of-
custody protocol. An OSL Puerto Rico certified-chemist performed the following analy ses:

¢ 4 soil samples analyzed {or TPI-gas'dicsel by modilied EPA test method S015B.
* | water sample analyvzed for TPH-gas/dicsel by modified EPA test method S015B.
* | equipment blank water sample analyzed for TPH-gas/diesel.

e | water samiple analyzed for BTEX by modified EPA test method 8020A.

e | trip and 1 equipment blank water sample analvzed for BTEX.

s Laboratory QA QC analyses for TPH-gas‘diesel and BTEX.

‘The analytical results are summarized in the attached table. Applicable detection limits, QA QC
data, chromatograms, a chain-of-custody and an invoice are attached.

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

Sincerely,
On Site L.abs, Inc.

Kévin Shelbume
rincipal

Attachments



QA/QC REPORT - CALIBRATION DATA

TEG Project #0210302CH2M CHZM HILL PROJECT NO. 167722.F1L.FS
DAILY CALIBRATION DATE: 03/64/02 PROJECT NAME: RRNAS SITE 88
INITIAL OPENING CLOSING
COMPOUND DETECTOR CALIB RANGE RF %RSD AREA RF %DIFF ARCA RF 2ADIFT
TPH GASOLINE FID #2 (geb) 10 - 30,000 0.28 17.6% 99.67 0.25 2.7% 181.10 0.23 11.6%
TPH GASOLINE FID #3 (gc5) 10 - 30,000 0.36 15.0% 271.71 0.34 6.2% 298.97 0.37 3.2%
TPH GASOLINE FID #4 {gc5) 10 - 30,000 0.31 15.4% 217.59 0.27 11.1% 233.18 0.29 4. 7%
TPH DIESEL FID #2 (gc5) 25 - 20,000 .69 14.1% 609.81 0.76 9.8% 1110.50 0.69 0.0%
TPH DIESEL FID #3 (gcd) 25-20,000 0.74 13.6% 1350.79 0.84 14.2% 1333.78 0.83 12.8%
TPH DIESEL FID #4 (gch) 25 - 20,000 0.61 11.1% 1085.03 0.68 11.9% 867.01 0.54 10.6%

CALIB RANGF - RANGE OF CALIBRATION CURVE {N ppm

INITIAL RF - AVERAGE RESPONSE FAGCTOR FROM MULTIPOINT CALIBRATION CURVE

% RS0 - LINEARITY OF MULTIPOQINT CALIBRATION CURVE {+/- 20% ACCEFPTABLE LIMITS}

AREA - AREA COUNTS FROM DAILY CALIBRATION STANDARD

RF - DETECTOR RESPONSE FACTOR FROM MID-POINT CALIBRATION STANDARD

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

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

ANAL ¥YSES PERFORMED BY MARCO a PEDRAZA
CATA REVIEWED BY KLTVIN SHELBURNE

FiM SITE LRSI
FMB RIT HC 11 RO W00 CAGUAS, PR nfan
TELERPHOLE {7570 Fa- 3208 FAX PARD.TRRS




QA/QC REPORT - MS/MSD DATA

MATRIX SPIKE {MSYMATRIX SPIKE DUPLICATE (MSD)

TEG Project #0210302CH2M CH2ZM HILL PROJECT NQ. 167722 FIL.FS
DATE: 03/04/02 PROJECT NAME: RRNAS SITE 88
COMPOUND SPK CON MS CONC %REC MS MSD CONC %RECMSD RPD  ACCEPTABLE ACCEPTABLE
{ppm} (ppm) {ppm) RPD RECOVERY
TPH-GASOLINE 200 173 87% 165 83% 5% 15% 81% - 126%
TPH-DIESEL 400 367 92% a7z 93% 1% 15% 74% - 131%

ppm = PARTS PER MILLION

MS CONC - ANALYZED CONCENTRATION OF SPIKED SAMPLE

% REC - PERCENT RECOVERY OF SPIKE FROM MATRIX

RPD - RELATIVE PERCENT DIFFERENCE BETWEEN MATRIX SPIKE AND MATRIX SPIKE DUPLICATE RECOVERIES

ANALYSES PERFORMED BY MARCQO A PEDRAZA
DATA REVIEWED BY: KEVIN SHELRURNE

ON SITE LABS, 1MNC
PRB 82T, HC- BGX 29030, CAGUAS PR 00725
TELEFHONE (TRY) F20-0329 TAX 789-3855



LABORATORY QA/QC

CH2M HILL

TEG Project #0210302CH2zM

TPH {Mod. EPA Method 8015B) ANALYSES OF SOIL

TPH-GAS TPH-DIESEL
SAMPLE DATE Cs- Cus Cis - Coa
NUMBER ANALYZED (mg/Kg) (mg/Kg)
ILADO1 3/04/02 ND ND
(LADO1 REP. 3/04/02 ND ND
DETECTION LIMIT (mg/Kg) 10 25

maRg = b CEERANE LR KICOSRAM

DUP = (ABDRATORY DUPLICESE

"HO™ INDICATES AHALYTE NOT DETESTED AT OR ABIIWE THE LiSTED DETEDTION LIKT
ANAL YSES PERFORMED BY MARCO A PEDRATA

SATA REVIEWED 2Y KFVIN SHELAURKE

























































QA/QC REPORT - CALIBRATION DATA

On Site Project #0210302CH2M : CHZM HILL PROJECT NO. 167722 FI.FS
DAILY CALIBRATION DATE: 03/04/02 PROJECT NAME: RRNAS SITE 88, CEIBA
INITIAL OPENING CLOSING

COMPOUND DETECTOR CALIBRANGE  RF %RSD AREA RE % DIFE AREA RF %DIFE
BENZENE PID1 -GC2  0.5-75.0 1.66 9.0% 54.87 1.37 17.4% 15.63 1.56 5.8%
TOLUENE PID1 -GC2  0.5-750 1.62 6.6% 56.55 141 12.7% 16.29 1.63 0.6%
ETHYLBENZENE  PiD1 -GC2  05-750 1.17 11.4% 44.87 1.12 4.1% 12.62 1.26 7.9%
m&p-XYLENES PID1 -GC2  1.0-150 1.80 10.4% 128.23 1.60 11.0% 38.61 1.93 7.2%
0-XYLENES PID1 -GC2  0.5-75.0 1.36 B.6% 51.47 1.29 5.4% 15.10 1.51 11.1%

CALIR RANGE - RANGE OF CALIBRATION CURVE iN ppb

INITIAL RF - AVERAGE RESPONSE FACTOR FROM MULTIPOINT CALIBRATION CURVE

% RSO - LINEARITY OF MULTIPOINT CALIBRATION CURVE (+/- 20% ACCEPTABLE LIMITS)

AREA - AREA COUNTS FROM DALY CALIBRATION STANDARD

RF - DETECTOR RESFONSE FACTOR FROM MID-FPOINT CALIBRATION STANDARD

% DIFF - DIFFERENCE, iN PERCENT, BETWEEN THE AVERAGE RF AND THE OPENING OR CLOSING RF {+/- 20% ACCEPTABLE LIMITS}
OPENING - MID-POINT CALIBRATION STANDARD ANALYZED BEFORE SAMPLE ANALYSES BEGIN

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

AMALYSES PERFORMED BY: MARCO A FEDRAZA
DATA REVIEWED BY KEVIN SHELBURMNE

f3M SITE LABS, INC
PME B, HC-01 AGX 29030, CAGUAS, PR J072s
TELEFHONE (TB7) T20-0320 FaX 739-3m58




QA/QC REPORT - MS/MSD DATA

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

On Site Project #02i0302CH2M CH2M HILL PROJECT NO 167722 FIFS
DATE: 03/04/02 PROJECT NAME: RRNAS SITE 88
COMPQUND SPK CONC MS CONC %REC M3 MSD CONC %RECMSD  RPD  ACCEPTABLE  ACCEPTABLE
(ppb) (ppb) {ppb) RPD RECOVERY
BENZENE 18.0 16.9 94% 16.1 89% 5% 20% 82% - 117%
TOLUENE 18.0 17.3 96% 17.9 100% 3% 20% B87% - 120%
ETHYLBENZENE 18.0 19.8 110% 13.9 105% 5% 20% 83% - 131%
TOTAL XYLENES 54.0 54.7 101% 55.4 103% 1% 20% 87% - 123%

ppb = PARTS PER BILLION
S CONC - ANALYZED CONCENTRATION OF SPIKED SAMPY E

% REC - PERCENT RECOVERY OF SPIKE FROM MATRIX

RPD - RELATIVE PERCENT DIFFERENCE BETWEEN MATRIX SPIKE AND MATRIX SPIKE DUPLICATE RECOVERIES

ANALYSES PERFORMED BY MARCO A PEDRAZA
DATA REVIEWED BY- KEYIN SHELBURNE

N SITE LARS, INC
FMB £27, HO01 BOK 20030, CAGUAS, PR 00725
TELVEPHONE (TAY 720-0329 Fax 7AA.1888
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March 10, 2002
OSL Projects #02J0304CHIMN

AMr Tunch Orsey

CH2ZM HILL

4350 W Cypress Street. Suile 600
Tampa. Flouda 33607

SUBJECT: DATA REPORT - CH2M HILL PROJECT NO. 167722 .FLFS
SITE 88 ROOSEVELT ROADS NAS, CEIBA, PUERTO RICO

Dear Mr. Orsoy:

Please find enclosed the analytical report for the samples collected by CH2M HILL personnel
from the above-referenced site and delivered to On Site Labs (OSL) under the proper chain-of-
custody protocel. An OSL Puerto Rico certified-chemist performed the {ollowing analyses:

¢ 6 soil samples analyzed for TPH-gas dicscl by modified EPA test method 8§015B.
« 1 water sample analvzed for TPH-gas/diesel by modified EPA test method 80158,
¢ | equipment blank water sample analyzed for TPH-gas/diesel.

* 1 water sanmple analyzed for BTEX by modified EPA test method 8020A.

* 1ipand 1 equipment blank water sample analyzed tor BTEX.

e [ aboratory QA QC analvscs for TPH-gas/diesel and BTEX.

The analytical results are summarized in the attached table. Applicable detection limits, QA. QC
data, chromatograms, a chain-of-custody and an invoice are attached.

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

Sincerely,
On Site Labs, Inc.

Atrtachments



QA/QC REPORT - CALIBRATION DATA

QSL Project #02/0304CHZM CHZM HILL PRQJECT NO. 167722.FLFS
DAILY CALIBRATION DATE: 03/05/02 PROJECT NAME: RRNAS SITE 88
INITIAL | OPENING CLOSING

COMPOUND DETECTOR CALIB RANGE RF %RS0 AREA RF %DIFF AREA RF %DINF
TPH GASOLINE FID #2 (gc5) 10 - 30,000 0.26 17.6% 190.66 0.24 6.9% 192.88 0.24 5.8%
TPH GASOLINE FID #3 {gc5} 10 - 30,000 0.36 15.0% 3135 0.39 7.5% 25112 0.3 13.3%
TPH GASOLINE FID #4 (gch) 10 - 30,000 0.31 15.4% 231.00 0.29 5.6% 211143 0.26 13.8%
TPH DIESEL FID #2 (gch) 25-20,000 0.89 14.1% 962.06 0.60 13.4% 1005.20 0.63 2.5%
TPH DIESEL FID #3 (gc5) 25- 20,000 0.74 13.6% 1168.00 0.73 1.2% 1066.20 0.67 9.8%
TPH DIESEL FID #4 (gct) 25-20,000 0.61 11.1% 854.36 0.53 11.9% 878.68 0.55 9.4%

CALIB RANGE - RANGE OF CALIBRATION CURVE IN ppm

INITIAL RF - AVERAGE RESPONSE FACTOR FROM MULTIPOINT CALIBRATION CURVE

% RSD - LINEARITY OF MULTIPOINT CALIBRATION CURVE (+/- 20% ACCEPTABLE LIMITS)

AREA - AREA COUNTS FROM DAILY CALIBRATION STANDARD

RF - DETECTOR RESPONSE FACTOR FROM MID-PQINT CALIBRATION STANDARD

% DIFF - DIFFERENCE, IN PERCENT, BETWEEN THE AVERAGE RF AND THE OPENING CR CLOSING RF (+/- 15% ACCEPTABLE LIMITS)
QPENING - MID-PQINT CALIBRATION STANDARD ANALYZED BEFORE SAMPLE ANALYSES BEGIN

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

AMALYSES PERFORMED AY MARCO A PEDRAZA
DATA REVIEWED BY KEVIN SHELBURNE

VIM SITE LABS, MU
PRE 527 HC-31 BOX 25002, CAGUAS. PR OO-E
TELEPFWINE (¥8/7s 7200359 FAY 7HA-IAGA




QA/QC REPORT - MS/MSD DATA

MATRIX SPIKE (MSYMATRIX SPIKE DUPLICATE (MSD)

OSL Project #0210304CH2M CH2M HILL PROJECT NO. 167722 FI.FS
DATE: 03/05/02 PROJECT NAME: RRNAS SITE 88
COMPOUND  SPKCON MS CONC %REC MS MSD CONC %REC MSD RPD  ACCEPTABLE ACCEPTABLE
(ppm) {pprm) {ppm) RPD RECOVERY
TPH-GASOLINE 200 186 93% 179 90% 4% 15% 81% - 126%
TPH-DIESEL 400 380 95% 377 94% 1% 15% 74% - 131%

ppm = PARTS PER MILLION

MS COMG - ANALYZED CONCENTRATION OF SPIKED SAMPLE

% REC - PERCENT RECOVERY OF SPIKE FROM MATRIX

RPD - RELATIVE PERCENT DIFFERENCE BETWEEN MATRIX SPIKE AND MATRIX SPIKE DUPLICATE RECOVERIES

ANAL YSES FERFORMED 8Y MARCO A PEDRAZA,
DATA REVIEWED BY. KEVIN SHEELRURNE

CIM SITE LABS, INC
PR R2T, YO 0 BOX 29030, CAGUAR, PR 0TS
TELEPHONE  787) /20-0329 FAX 78d 1350



LABORATORY QA/QC

CH2M HILL

OSL Project #02H0304CH2M

TPH (Moed. EPA Method B015B) ANALYSES OF SOIL

TPH-GAS TPH-DIESEL
SAMPLE DATE Cs-Cuy Cys - Cog
NUMBER ANALYZED (ma/Kg) (ma/Kg)
ILAG10 03/05/02 ND ND
ILAO10 REP, 03/05/02 ND ND
DETECTION LIMIT (mg/Kg) 10 25
TPH (Mad. EPA Method 80158) ANALYSES OF WATER
TPH-GAS TPH-DIESEL
SAMPLE DATE Cs-Cyy Cy3 - Cag
NUMBER ANALYZED (mg/L) (mg/L)
ILAO14 03/05/02 ND ND
ILAO14 REP. 03/05/02 ND ND
DETECTION LIMIT (mg/L) 10 25

mg'l = MILLIGRAMS PER LITER

mKg = MILLIGRAMS PER KILDGRAM

CONCENTRATIONS BASED ON DRY WEIGHT

REP = LABORATORY REFLICATE

“HD® INDICATES ANGLY TE NOT DETECTED AT OR ABCVE THE LISTED DETECTION LIMIT
ANALYSES PERFORMED BY  MARCO & PEDRAZA

DATA REVIEWED BY: KEVIN SHELBJRNE































































QA/QC REPORT - CALIBRATION DATA

OSL Project #0210304CH2M CH2M HILL PROJECT NO. 167722 FIFS
DAILY CALIBRATION DATE: 03/05/02 _ PROJECT NAME: RRNAS SIIE 88, CEIBA
INITIAL OPENING CLOSING

COMPOUND DETECTOR CALIB RANGE RF YR30 AREA RF %DIFF AREA RF Y% DIFF
BENZENE PIDY - GC2 05-750 1.66 9.0% 13.94 1.39 16.0% 23.02 1.53 7.6%
TOLUENE PIDt - GC2 0.5-75.0 1.G2 6.6% i4.44 1.44 10.9% 2475 1.65 1.9%
ETHYLBENZENE PIDtT - GC2 05-750 117 11.4% 11.52 115 1.6% 18.54 1.24 57%
m&p-XYLENES PID1 - GC2 1.0 - 150 1.80 10.4% 34.32 1.72 4.7% 56.15 1.87 4.0%
o-XYLENES PID1 - GC2 0.5-75.0 1.36 8.6% 13.31 1.33 21% 21.89 1.46 7.3%

CALIE RANGE - RANGE OF CALIBRATIIN CURVE IN ppb

INITIAL RF - AVERAGE RESPONSE FACTOR FROM MULTIPQINT CALIBRATION CURVE

%o RSD - LINEARITY OF MULTIPOINT CALIBRATION CURVE {+/- 20% ACCEPTABLE LIMITS)

AREA - AREA COUNTS FROM DAILY CALIBRATIOMN STANDART:

RE - DETECTOR RESPONSE FACTOR FROM MID-POINT CALIBRATION STANDARD

% DIFF - IFFEREMCE, IN PERCENT, BETWEEN THE AVERAGE RF ANG THE OFENING OR CLCSING RF (+/- 209 ACCEPTAELE LIMITS)
OFENING - MID-POINT CALIBRATION STANDARD ANALYZED BEFORE SAMPLE ANALYSES BEGHN

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

ANALYSES PERFORMED BY MARCD A FPEDRAZA
DATA REVIEWED BY KEVIN SHELBURNE

Cid ST LAHS NG
PMB B30 (001 BOY 22700 CARIJAS PR 070
TELoBHOME (TR TANGCI0Y FaX FAR-3556



QA/QC REPORT - MS/MSD DATA

MATRIX SPIKE {(MS)MATRIX SPIKE DUPLICATE (MSD}

OSL Project #0210304CH2M CH2M HILL PROJECT NO. 167722.FI.FS
DATE: 03/05/02 PROJECT NAME: RRNAS SITE 88
COMPOUND  SPK CONC MS CONC %REC MS MSD CONC %REC MSD RPD  ACCEPTABLE  ACCEPTABLE
(ppb} (ppb) (ppb) RPD REGOVERY
BENZENE 15.0 13.9 93% 12.9 86% 8% 20% 82% - 117%
TOLUENE 15.0 15.3 102% 13.3 89% 14% 20% 87% - 120%
ETHYLBENZENE 15.0 15.4 103% 13.6 91% 12% 20% 83% - 131%
TOTAL XYLENES 45.0 50.4 112% 457 102% 10% 20% 87% - 123%

ppb = FARTS PER BILLION

MS CONC - ANALYZED CONCENTRATION OF SFIKED SAMPLF

% REC - PERCENT RECOVERY OF SFIKE FROM MATRIX

RPD - RELATIVE PERCENT DIFFERENCE BETWEEN MATRIX SPIKE AND MATRIX SPIHE DUPLICATE RECOVERIES

ANALYSES PERFORMED BY: MARCO A PEDRAZA
DATA REVIEWED BY KEVIN SHELBURNE

L SITE LARS, B
FMB BZF, V-0 O 290, CAGUAS, TR ON72e
TELERPHGHNE (7RI 720-N320 FAX FA9.30853



























- PRIB 37 HC-01 Bos 20032, Caguas PR O0T2E
on SIte Labs Inc Teephoane 7E7.720-0328 Far THT-TAS-3854
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March 20, 2002
OSL Projects #0210311CH2ZM

Mr. Tunch Orsov

CH2AM HILL

4350 W, Cypress Street. Suite 600
Tampa, Florida 23607

SUBJECT: DATA REPORT - CH2M HILL PROJECT NO. 167722.FL.FS
SITES 88, 1970 AND 2036 ROOSEVELT ROADS NAS
CEIBA, PUERTO RICO

Dear Mr. QOrsoy:

Please find enclosed the analytical report for the samples collected by CH2M HILL personnel
from the above-referenced site and delivered to On Site Labs’ (OS1) facility under the proper
chain-of-custody protocol. An QSL Puerto Rico certified-chemist performed the following
analyses:

7 soil samples analyzed for TPH-gas/diesel by modified EPA test method S015B.
4 water sample analyzed for TPH-gas/diese! by modified EPA test method 8015B.
1 equipment blank water sample analyzed for TPH-gas/diesel.

4 water samples analyzed for BTEX by modified EPA test method 8020A.

1 tnp and 1 equipment hlank water sample analyzed for BTEX.

Laboratory QA/QC analyses for TPH-gas/diesel and BTEX.

The analytical resuits are summarized 1n the attached table. Applicable detection lmmits, QA/QC
data, chromatograms, a chain-of-custody and an invoice are attached.

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

Sincerely,
On Site Labs, Inc.

vin Shelbume
Principal

Attachments



QA/QC REPORT - CALIBRATION DATA

OSL Project #0210311CH2M
DALY CALIBRATION DATE: 03/12/02

CH2M HILL PROJECT NO. 167722 FI.T3
PROJECT NAME: RRNAS SITES 88, 1970 AND 2036

INITIAL OPENING CLOSING
COMPOUND DETECTOR  CALIB RANGE RF Y%RSD AREA RF Y%DIFF AREA RF %DIFF
TPH GASOLINE FID#2 (gc5) ~  10- 30,000 0.26 17.6% 46.40 0.23 9.4% 4816 0.24 5.9%
TPH GASOLINE FID #3 {gc5) 10 - 30,000 0.16 15.0% 131,44 0.33 9.2% 264 80 0.33 8.6%
TPH GASOLINE FID #4 {gc5) 10 - 30,000 0.31 15.4% 116.59 0.29 4.7% 116.22 0.29 5.0%
TPH DIESEL FID #2 {gc5) 25-20,000 0.69 14.1% 260.20 0.65 §.3% 276.06 0.69 0.6%
TPH DIESEL FID #3 (gcb) 25 - 20,000 0.74 13.6% 590.77 0.74 0.1% 1322.14 0.83 11.8%
TPH DIESEL FID #4 (gc5) 25+ 20,000 0.61 11.1% 508.65 0.64 4.9% 536.63 067 10.7%

CALIB RANGE - RANGE OF CALIBRATION CURVE IN ppm

INITIAL RF - AVERAGE RESPONSE FACTOR FROM MULTIPOINT CALIBRATION CURVE
% R3D - LINEARITY OF MULTIPOINT CALIBRATION CURVE (+/- 20% ACCEPTABLE LIMITS)

AREA - AREA COUNTS FROM DAILY CALIBRATION STANDARD

RF - DETECTOR RESPONSE FACTOR FROM MID-POINT CALIBRATION STANDARD

% DIFF - DIFFERENCE, IN PERCENT, BETWEEN THE AVERAGE RF AND THE OPENING OR TILOGING RF (+- 15% ACCEPTABLE LIMITS)
OPENING - MID-POINT CALIBRATION STANDARD ANALYZED BEFORE SAMPLE ANALYSES BEGIN

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

ANALYSES PERFORMED BY: MARCO A FEDRAZA,
DATA REVIEWED BY: KEYIH SHELBURKHE

P8 627, HC-01 ROX 20070, CARUAS PR 00725
TELEPHONE {787) 770 0328 FAX 789-3658

OM SITE LARS, INC




QA/QC REPORT - MS/MSD DATA

MATRIX SPIKE (MSYMATRIX SPIKE DUPLICATE {M5D)

QSL Project #0210311CH2M CH2M HILL PROJECT NOQ. 167722.FI.LFS
DATE: 03/12/02 PROJECT NAME: RRNAS SITES 88, 1970 AND 2036
COMPOUND SPKCON MS CONC %REC MS MSD CONC %RECMSD RPD ACCEPTABLE  ACCEPTABLE
{(ppm} (ppm) {ppm) RPD RECOVERY
TPH-GASCOLINE 100 98 98% 96 96% 2% 15% 81% - 126%

ppm = PARTS PER MILLION

MS CONG - ANALYZED CONCENTRATION QOF SPIKED SAMPLE

% REC - PERCENT RECOYERY OF SPIKE FROM MATRIX

RFD - RELATIVE PERCENT DIFFEREMCE BETWEEN MATRIX SPIKE AND MATRIX SPIKE DUFPLICATE RECOVERIES

ANALYSES PERFORMED BY MARCG A PEDRAZA
DATA REVIEWED BY KEVIN SHELBURMNE

ON SITE 1 ABS, INL
PMBE 627, HC-01 BOIX 20030, CAGUAS, F R 06725
TELEPHOMF (787} 720-0325 FAX 7R9.3858
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QA/QC REPORT - CALIBRATION DATA

OSL Project #0210311CH2M CHZM HILL PROJECT NG. 167722.FLFS
DAILY CALIBRATION DATE: 03/18/02 PROJECT NAME: RRNAS SITES 88. 1970 AND 2036
iNITIAL OPENING CLOSING
COMPQOUND DETECTOR  CALIB RANGE RF %RSD AREA RF % DiFF AREA RF YaDEFF
TPH GASCLINE FID #2 (gch) 10 - 30,000 0.26 17.6% 210.68 0.26 2.9% 210.39 0.26 2.7%
TPH GASOLINE FID #3 {gc5) 10 - 30,000 0.36 15.0% 63.33 6.32 12.5% 138.73 0.35 4.2%
TPH GASCOLINE FID #4 {gc5) 10 - 30,000 0.31 15.4% 260.33 0.33 6.3% 258.56 0.32 5.6%
TPH DIESEL FID #2 (ge5) 25 - 20,000 0.69 14.1% 1040.89 0.65 6.3% 1218.97 0.76 9.8%
TPH DIESEL FID #3 {ge5) 25 - 20,000 0.74 13.6% 327.45 0.82 10.8% 614.26 0.77 3.9%
TPH DIESEL FiD #4 {gc5) 25 - 20,060 0.61 11.1% 1067.23 0.67 10.1% 1051.81 0.66 8.9%

CALIB RANGE - RANGE OF CALIBRATION CURVE iN ppm

INITIAL RF - AVERAGE RESPONSE FACTOR FROM MULTIPGINT CALIBRATION CURVE

% RSD - LINEARITY OF MULTIPOINT CALIBRATION CURVE {+/- 20% ACCEPTABLE LIMITS)

AREA - AREA COUNTS FROM DAILY CALIBRATION STANDARD

RF - DETECTOR RESPONSE FACTOR FROM MID-POINT CALIBRATION STANDARD

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

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

ANALYSES PERFORMED BY: MARCO A PEDRAZA
CATA REVIEWED 8Y XEVIN SHELBURNE

ON SITE LaBS, INC
PMEB 627, HC -0 BGOX 29000, CAGUAS, PR 00725
TELEPHONE (787) 7200329 FAX 189.3858




QA/QC REPORT - MS/MSD DATA

MATRIX SPIKE (MSYMATRIX SPIKE DUPLICATE (MSD)

OSL Project #0210311CH2M CH2M HILL PROJECT NO. 167722.FI.FS
DATE: 03/18/02 PROJECT NAME: RRNAS SITES 88, 1970 AND 2036
COMPOUND  SPKCON MS CONC %REC MS MSD CONC %REC MSD RPD ACCEPTABLE ACCEPTABLE
{(ppm) {(ppm) {ppm) RPD RECOVERY
TPH-GASCOLINE 200 194 97% 179 90% 8% 15% 81% - 126%
TPH-DIESEL 400 437 109% 444 111% 2% 15% 74% - 131%

ppm = PARTS PER MILLION
MS CONG - ANALYZED CONGENTRATION OF SPIKED SAMPLE

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

ANAL YSES PERFORMED BY. MARCO A PEDRAZA
DaTa REVIEWED BY- KEVIN SHELBURKNE

M SITE LABS, INC
PMB 627, HG 01 BOX 29030, CAGUAS, PR 0072Y
TELEPHOUNE {787} 720-0329 FAX F85-3858
















































QA/QC REPORT - CALIBRATION DATA

OSL Project #0210311CH2M CH2M HiLL PROJECT NO. 167722.F1LFS
DAILY CALIBRATION DATE: 03/18/02 PROJECT NAME: RRNAS SITES B8, 1970 AND 2038, CEIBA
INITIAL CPENING CLOSING

COMPOUND DETECTOR CALIB RANGE RF %RSD AREA RF %DIFF AREA RF Y DIFF
BENZENE P&T - GC3 05-75.0 85.78 8.1% 727.06 90.88 5.8% 716.49 89.56 4.4%
TOLUENE P&T - GC3 .5-750 81.33 8.2% 68917 86.15 5.9% 681.21 85.15 4.7%
ETHYLBENZENE P&T - GC3 0.5-75.0 65.84 13.6% 467.28 58.41 11.3% 478.09 59.76 9.2%
ma&p-XYLENES P&T - GC3 1.0-150 98.46 16.86% 1614.99 100.54 2.5% 1625.49 101.58 32%
0-XYLENES P&T - GC3 0.5-75.0 73,18 17.4% 566.88 70.86 3.2% 607.28 75.91 3.7%

CALIB RANGE - RANGE OF CALIBRATION CURVE IN ppb

IN[TIAL RF - AVERAGE RESPONSE FACTOR FROM MULTIPOINT CALIBRATION CURVE

% RS0 - LINEARITY OF MULTIPOINT CALIBRATION GURVE (+/- 20% AGCEPTABLE LIMITS)

AREA - AREA COUNTS FROM DALY CALIBRATION STANDARD

RF - DETECTOR RESPUNSE FACTOR FROM MID-POINT CALIBRATION STANDARD

% DIFF - DIFFERENCE, IN PERCENT, BETWEEN THE AVERAGE RF AND THE OPENING CR CLOSING RF (+1- 20% ACCEPTABLE LIMITS)
OPENING - MID-POINT CALIBRATICN STANDARD ANALYZED BEFORE SAMPLE ANALYSES BEGIN

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

ANALYSES PERFORMED 8Y MARCO A PEDRAZA
DATA REVIEWED BY- KEVIN SHELBURNE

ON SHE LABS. INC
PMB 627, HC-0M BOX 23030, CAGUAS, PR 00725
TELEFHONE {T87) F20-0028 FAX 7B9-3858




QA/QC REPORT - MS/M3D DATA

MATRIX SPIKE (MS)YMATRIX SPIKE DUPLICATE (MSD)

OSL PROJECT #0210311CH2M CH2M HILL PROJECT NO. 167722 FLFS
DATE: 03/18/02 PROJECT NAME: RRNAS SITES 88, 1970 AND 2036
COMPQUND  SPK CONC MS CONC %REC MS MSD CONC %RECMSD RPD  ACCEPTABLE  ACCEPTABLE
{ppb) {ppb) {ppb) RPD RECOVERY
BENZENE 8.0 9.3 117% 9.3 117% 0% 20% 82% - 117%
TOLUENE 8.0 9.5 119% 9.3 117% 2% 20% B7% - 120%
ETHYLBENZENE 8.0 8.0 99% 8.0 100% 1% 20% 83% - 131%
TOTAL XYLENES 24.0 28.2 117% 28.1 117% 0% 20% 87% - 123%

ppb = PARTS PER BILLION

MS CONC - ANALYZED CONCENTRATION OF SPIKED SAMPLE

% REC - PERCENT RECOVERY OF SPIKE FROM MATRIX

RPD - RELATIVE PERCENT DIFFERENCE BETWEEN MATRIX SPIKE AND MATRIX SPIKE DUPLICATE RECOVERIES

ANALYSES PERFORMED BY MARCC A PEDRAZA
DATA REVIEWED BY KEVIN SHELBURNE

DN SITE LABR, INC
PMB 827, HC-01 BOX 75030, CAGUAS, PR 00725
TELEPHOMNE {787) 7200329 FAX 785-3858



LABORATORY QA/QC

CH2M HILL

OSL Project #0210311CH2M
BTEX (Mod. EPA Method 8020A) ANALYSES OF WATER

ETHYL- TOTAL
SAMPLE DATE BENZENE TOLUENE BENZENE XYLENES
NUMBER ANALYZED (ug/l) (ug/L) (ug/L) (ug/L)
ILAO19 03/18/02 ND ND ND ND
ILAG19 DUP. 03/18/02 ND ND ND ND
DETECTION LIMIT (ug/L) 1.0 1.0 1.0 3.0

"ND™ INDICATES ANALYTE NOT DETECTEL AT OR ABCOVE THE LISTED DETECTION LIMIT

DU, = LABORATORY DUPLICATE

p@L = MICROGRAME PER LITER

AMALYSES PERFORMED BY: MaRCO A, PEDRAZA
DATA REVIEWED BY- KEVIN SHELBURNE



alysts date: 03/1872002 10:39 59
Method: EPA BOZ0A mod.
Lab ID: GC-3-P&T

Description: PIDI-CHANNEL 1

Column: Rtx-5, 30m, 1D.53mn,5um

Caerrier. Nitrogen 1 kgiom3

Data file: 0318P1.CHR ()
Sampie: 8 ppb BTEX OPEN STD

Cparator. MAP

—_—

e~ ———=- BEMZEHEM. HE

P ——— - R
5-
T | TN
& g L
_
] — — = MAPCYLENES, 350
.
g T OXVLENEH
! }\ — — S58Fan05l
e
Zomponent Retention  Height Area Extemail Intemal  Units
NZENE 4.116 71876 727.084 8.48 8.4758 ppb
-TFT 5366 111960 1188.597 13.28 $3.2923 ppb
LUENE 6.033 7B@E8R0 689170 68.47 8.4737 ppb
HYLBENZENE 9.183 72818 467 283 7.10 7.0872 pob
P-XYLENE 9.350 181.067 1614.985 16.40 16.4024 ppb
CYLENE 5883 67.820 566.881 7.75 7.7453 ppb
BFB 10.533 345781 2848.706 12.49 12.4943 ppb
8102.687 73.98 73.0813












LA FLED R WA N LELRs TG
atysis date 03V18/2002 11:30 48
Method- EPA 80204 mod.
Lab 1D: GC-3-P&T
Oescription: PID1-CHANNEL 1
Column: Rbe-5, 30m,|ID.53mm,5um
Camer. Nittogen 1 kgfem3
Daia file: 0318P2.CHR {
Sample: mathod blank

25 Gy

Operator MAP
52 5
L ———
1+
A
k
)
|
A=
&
[ o= 5T
a'{~ i
I
b o Mo
gi
3 I I —— R R LR
f
k

Component Retention  Hetght Area Edemal  Intemal Unls

TFT 5383 79558 837.175 9.38
BFB 10.550 163.309  1406.245 6.17

2243420 15.53

9.3623 ppb
6.1677 ppb

15.5300









SRl RN T T IR Sdire R

ysis dats; 03/18/2002 15:05:56
Mathod: EPA 80204 mod.
Lab ID: GC-3-PAT
ascription: PID1-CHANNEL 1
Column: Rix-5, 30m,ID.53mm, S5um
Carmier: Nirogen 1 kg/cm?
Date ~ ™+ 0318P14.CHR {}

625 0OCeTHy

£ JLAQZ5/0365CH2M
O MAP 03y
52 500
|
i
l[ 278

! T - BTFISIW

Gr r__

T

|

E- Rp—r. 1"

| e

3

n.

l r____‘_"‘___.—_—__—-——SSBFBHG.ﬁm

1" '

!

- nt  Retenfon Height Area External

-TFT 5.350 7717 7491.054 8.85

BFB 10.533 143,708 1309.928 575
2100.982 14.59

Internal  Units

B.8465 ppb
57453 ppb

14.5918






alysis date; D3/1B/2002 17:02:34
Msthod: EPA 80204 mod.
Lab iD: GC-3PAET
Jescription: PID1-CHANNEL 1
Column: Ritx-5, 30m,1D.53mm,5um
Carrier. Nirogen 1 kg/emd
Dat v 0318P17.CHR ()
c I JLAQZ28TB3/0305CHZM

C, & MAP

42 500 #25,000my
t-: - —

I

2_

; ¥

i

I :__':::—_"_-—'-—- S5 TFT%.A33 ‘
5_

b = TOUUENESS BRY

“_

;_

v

T T e — = = SSBFIIDSIG

1ir

SO ant Retention  Height Area Extemal intemal  Units
STFT 5333 85185 911.518 1019 10.1937 ppb

UENE 65.883 7.381 66.162 0.B4 0.8380 ppb

BFB 10516 306.718 2912570 12.77 127744 ppb

3862240 23.81 23.8061



atysis dale. 03/18/2002 15:28.14
Mathod: EPA 80204 mod
Lab ID: GC-3-P&T
Description: PID1-CHANNEL 1
Column: Rbe-S, 30m, 1D 53mm,5um

Camer. Nitogan

1 kg/cm3

Deta file: 0318P12.CHR ()
Sample: ILAO19/0311CH2M

Cperator: MAP
B2 S0 625 D00
3
733
1 b
2_
Bras il
A
18
5}
' LF:‘:—:; SSTFT/s. 33
5_

i B, :“:;:, 48068
} :
9.
19
1 :‘_:— T ————— S3AFRST
.1:_
L
~omponant Retention  Height Area External Intemat  Units
TFT 5.333  B59.784 638817 7.15 7.1451 ppb
BFB 10.533 125292 1197935 525 52541 ppb

1836.853 12.40

12.3982




TR T R W T AT R TR T

Method: EPA 80204 mod.
LabiD: GC-3-P&T
Description. PID1-CHANNEL 1
Column. Rbx-5, 30m,ID.53mm S5um
Camer. Nitrogen 1 kgicm3
Diat--Rg; 0318P15.CHR ()
2 ILAD19/0305CHZM DUP

{ . MAP
M 2 312.500m
i —
2 3
it
&-
3 L:‘_:—_-_—::—_F—z- SSTFTI5.38
&
b ™
3
J
P e———— 1= T B
" -
) _—
v a;nl  Retention Height Area External  Intemal  Units
S-TFT 5333 54209 584.744 6.54 6.5393 ppb
BFB 10.533 63848 548.181 240 2.4043 ppb
1132.925 894 8.9436






PRME £27 HZ-01 Bax 28030 CagJas, PR GOT25

OI'I Site LabS, _nc. Telepione 787-7200329 Fax T67-789-3858

March 22, 2002
(SL Projects #0210311CH2M

Mr. Tunch Orsoy

CH2ZM HILL

4350 W. Cypress Street, Suite 600
Tampa. Florida 33607

SUBJECT: DATA REPORT - CH2M HILL PROJECT NO. 167722 FLFS
SITES 88 AND 1970 ROOSEVELT ROADS NAS
CEIBA, PUERTO RICO

Dear Mr. Orsoy:

Please find enclosed the analytical report for the samples collected by CH2M HILL personnel
from the above-referenced site and delivered to On Site Labs’ (OSL) facility under the proper
chain-of-custody protocol. An OSL Puerte Rico certified-chemist performed the following
analvses:

e 3 walcr samples analyzed for TPH-gas/diesel by modified EPA test method 8015B.
* 3 water samples analyzed for BTEX by modified EPA test method 8020A.
e Laboratory QA/QC analyses for TPH-gas/diesel and BTEX.

The analytical resulis are summarized in the attached table. Applicable detection limits, QA/QC
data, chromatograms, a chain-of-custody and an invoice are attached.

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

Sincerely,
On Site Labs, Inc.

Attachments



QAJ/QC REPORT - CALIBRATION DATA

OSL Project #0210318CH2M-3 CHZM HILL PROJECT NO. 167722.FI FQ
DAILY CALIBRATION DATE: 03/21/02 PROJECT NAME: RRNAS SITES 1970 AND 88
INITIAL OPENING CLOSING
COMPOUND DETECTOR CALIB RANGE RF %RSD AREA RF %DIFF AREA RF % DIFF
TPH GASOLINE FiD #2 {gc5) 10 - 30,000 0.26 17.6% 152.69 0.25 0.6% 145.94 0.24 5.0%
TPH GASOLINE FID #3 {gc5) 10 - 30,000 0.36 15.0% 201.99 0.34 7.0% 190.41 0.3z 12.3%
TPH GASOLINE FID 74 (gc5) 10 - 30,000 0.31 15.4% 195.21 0.33 6.3% 195.0% 0.33 6.2%
TPH DIESEL FID #2 (gc5) 25 - 20,000 0.69 14.1% 938.75 0.78 12.7% 839.48 0.70 0.8%
TPH DIESEL FID #3 (gch) 25 - 20,000 .74 13.6% 062.29 0.80 8.5% 971.54 0.81 9.6%
TPH DIESEL FID #4 {gch) 25 - 20,006 0.61 11.1% 801.13 0.67 10.2% 728.31 0.61 0.3%

CALIB RANGE - RANGE OF CALIBRATION CURVE IN ppm

INITIAL RF - AVERAGE RESPONSE FACTOR FROM MULTIPOINT CALIBRATION CURVE

% RS0 - LINEARITY OF MULTIPOINT CALIBRATION CURVE (+/- 20% ACCEPTABLE LIMITS}

AREA - AREA COUNTS FROM DAILY CALIBRATION STANDARD

RF - DETECTCOR RESPONSE FACTOR FROM MID-POINT CALIBRATION STANDAR™

% DiFF - DIFFERENCE., IN PERCENT, BETWEEN THE AVERAGE RF AND THE OPENING CR CLOSING RF (+{- 15% ACCEPTABLE LIMITS)
GPENING - MID-POINT CALIBRATION STANDARD ANALYZED BEFORE SAMPLE ANALYSES BEGIN

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

AMALYSES PERFORMED BY MARCO A PEDRAZA
DATA REVIEWED BY- KEVIN SHELBURNE

OH 3E LABRS INC
PHB B27, HC-01 BOX 29020, CAGUAS, PR 00725
TELEPHOMNE (787) 720-032% FAX TB5-J858




QA/QC REPORT - MS/MSD DATA

MATRIX SPIKE (MS)MATRIX SPIKE DUPLICATE (MSD}

OSL Project #0210318CH2ZM-3 CH2ZM HILL PROJECT NO. 167722 FLLFQ
DATE: 03/21/02 PROJECT NAME: RRNAS SITES 1970 AND 83
COMPOUND SPK CON MS CONC %REC MS MSD CONC  %REC MSD RPD  ACCEPTABLE  ACCEPTABLE
{(ppmy) {ppm) {(ppm) RPD RECOVERY
TPH-GASOLINE 200 213 107% 189 94% 12% 15% B1% - 126%
TPH-DIESEL 400 392 98% 370 92% 6% 15% 74% - 131%

ppm = PARTS PER MILLION

MS CONC - ANALYZED CONCENTRATION OF SPIKED SAMPLE

% REC - PERCENT RECOVERY OF SPIKE FROM MATRIX

RPD - RELATIVE PERCENT DIFFERENCE BETWEEN MATRIX SPIKE AND MATRIX SPIKE DUFPLICATE RECOVERIES

AMALYSES PERFORMED BY MARCCO A PEDRAZA
OATA REVIEWED BY KEVIN SHELBURNE

ON SITE LABS, INC
FMB 627, HC-(t1 BOX 28030, CAGUAS, P.R 00725
TELEPHONE 1787} 720-0329 FAX 7B3-3858













































QA/QC REPORT - CALIBRATION DATA

QSL Project #0210318CH2M-3 CH2M HILL PROJECT NO. 167722.FL.FQ
DAILY CALIBRATION DATE: 03/21/02 PROJECT NAME: RRNAS SITES 1976 AND 88, CEIBA
INITIAL OPENING CLOSING

COMPOUND DETECTGR CALIB RANGE RF %RSD AREA RF %DIFF AREA RF % DIFF
BENZENE P&T - GC3 05-750 85.78 B.1% 435.45 87.08 1.5% 607.25 B6.75 1.1%
TOLUENE P&T - GC3 05-75.0 81.33 8.2% 410.30 82.06 0.9% 5B85.47 83.64 2.8%
ETHYLBENZENE P&T - GC3 05-75.0 65.84 13.6% 308.07 61.61 5.4% 463.54 66.22 0.6%
m&p-XYLENES P&T - GC3 1.0-130 98.46 16.8% 983.32 98.33 0.1% 1386.49 §9.04 0.6%
0-XYLENES P&T - GC3 0.5-750 73.19 17.4% 370.11 74 G2 11% 532.58 76.08 4.0%

CALIB RANGE - RANGE OF CALIBRATION CURVE IN pph

INTTIAL RF - AVERAGE RESPONSE FACTOR FROM MULTIPOINT CALIBRATION CURVE

Yo RSD - LINEARITY OF MULTIPOINT CALIBRATION CURVE {+/- 20% ACCEPTABLE LIMITS)

AREA - AREA COUNTS FROM DAILY CALIBRATION STAMDARD

RF - DETECTOR RESPOMSE FACTOR FROM MIO-FOINT CALIBRATION 5TANDARD

% DIFF - DIFFERENCE, IN PERCENT, BETWEEN THE AVERAGE RF AND THE QPENING OR CLOSING RF {+- 20% ACCEPTABLE LIMITS)
OPENING - MID-FOINT CALIBRATION STANDARD ANALYZED BEFORE SAMPLE ANALYSES BEGIN

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

AMALYSES PERFORMED BY MARCO A, PEDRAZA
DATA REYIEWED BY KEVIN SHELBURNE

OH 3ITE LABS, THC
PMB 627, HC-01 BOX 28030, CAGUAS, P R 00725
TELEPHDNE (AT 7200379 FAX 7H3-3558




QA/QC REPORT - MS/MSD DATA

MATRIX SPIKE (MSMATRIX SPIKE DUPLICATE (MSD)

QSL PROJECT #0210318CH2M-3 CHZM HILL PRCJECT NO 167722.F! FQ
DATE: 03/21/02 PROJECT NAME: RRNAS SITES 1970 AND 88
COMPOUND SPK CONC MS CONC %REC MS MSD CONC  %RECMSD RPD  ACCEPTABLE  ACCEPTABLE
{ppb} (ppb) (ppb) RPD RECOVERY
BENZENE 7.0 71 102% 6.9 99% 3% 20% 82% - 117T%
TOLUENE 7.0 73 105% 7.0 100% 5% 20% B7% - 120%
ETHYLBENZENE 70 7.0 100% 58 84% 6% 20% 83% - 131%
TOTAL XYLENES 210 211 100% 210 100% 0% 20% B7% - 123%

ppb = PARTS PER BILLION

M5 CONC - ANALYZED CORCENTRATION OF SPIKED SAMPLE

% REC - PERCENT RECOVERY OF SPIKE FROM MATRIX

RPD - RELATIVE PERCENT DIFFERENCE BETWEEN MATRIX SPIKE AND MATRIX SPIKE DUFLICATE RECOVERIES

AHALYSES PERFORMED BY MARCO A PEDRAZA
DATA REVIEWED BY KEVIN SHELBURNE

M S5ITE LABS, INC
PMB 627 HC-01 BOX 28030, CAGUAS, F R 00725
TELEPHONE (787 720-0329 FAX T89-3855















alysis date: 0D3/21/2002 10,4629
Method: EPA 80204 mod.
Lab ID: GC-1
Description: PID-CHANNEL 1
Catumn: Rbe-5 30m, .53mm, 5.0um
Carrier: Nirogen 1 kg/cm3
Dsta file: 0321P2.CHR {)
Sample: METHOD BLANK
Operator; MAP

40.000mV ) 400.000mV

I:_'_'_‘__:—_—_—.- 58.TFT/5 183 |

Lj“_‘.—_‘:_.: -7 933

{
f

—_

- - == —_— S5AFRMD.433 ‘
Zompanent Retention Area Exiemal Intemal Units
TFT 5.183 678.241 7.58 7.5849 ppb
-BFB 10433 1381106 6.06 6.0575 ppb

2058347 i3.64 13.6424



LABORATORY QA/QC

CH2M HILL PROJECT NO. 167722.F.FQ

OSL Project #0210318CH2M-3
BTEX {Mod. EPA Method 8020A) ANALYSES OF WATER

ETHYL- TOTAL
SAMPLE DATE BENZENE TOLUENE BENZENE XYLENES
NUMBER ANALYZED (pa/L) (pa/l) {pa/L) (pa/L)
JLAD3Z 03721102 ND ND ND ND
JLAO3Z DUP 03/21/02 ND ND ND ND
DETECTION LIMIT (pg/L} 1.0 1.0 1.0 3.0

"ND" INCICATES ANALYTE NGT DETECTED AT OR ABOWE THE LISTED DETCCTHON LIMIT
DUP = LABORATORY DUPLICATE

pgf = MICROGRAMS PER LITER

ANALYSTS PERFORMED BY MARCT & PEDRAZA

0ATA REVIEWED BY- KEVIN SHELBURNC



itysis date: 03/21/2002 11-13:49
Method EPA BU20A mod.
Leb I0: GC-2-P&T
escription: PID-CHANNEL 1
Column: Rix-5, 30m,IC.53mm,5um
Camier; Nitrogen 1 kgfom3
Data fila: 0321P3.CHR ()
Sampla: ILAOZ28/0318CH2ZM-3

Operator, MAP
“1.000mv 800.000mV
i
L.
Ir_"__‘__‘-__—_:——— S8-TFT/G 183
o — e e S5-BFB/10.400
k

omponent Retention Area External

FT 5.183 1260.788 14.40
FB 10,400 A056.968 i3.41

4317.756 27.51

Intemal  Units

14.0996 ppb
13.4G78 ppb

275074
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