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Executive Summary

The U.S. Navy has conducted a Site Characterization (SC) investigation of a former
underground storage tank (UST) located near Building 2036 (Site 2036) at U.S. Naval Station
(NAVSTA) Roosevelt Roads, Puerto Rice. The former UST at Site 2036 was a 550-gallon
fiberglass tank that stored waste oil. The UST was removed in March 1999 because it was no
longer in service. 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 xvlene (BTEX). Because the encountered
TPH levels were above the 100 milligrams per kilogram {mg/Kg) target level established by
the Puerto Rico Environmental Quality Board (PREQB) for soil, PREQB requested a SC
investigation of the site.

The 5C investigation at Site 2036 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 contamination from the former 550-gailon waste oil UST and
associated piping that were removed from the site. The SC investigation involved installing
six exploratory soil borings and five permanent groundwater monitoring wells; collecting
and analyzing soil and groundwater samples; and performing a qualitative risk assessment
based on the investigation findings.

Samples from each exploratory soil boring were collected every 3 feet starting at 3 feet
below land surface (bls) and terminating at 3 fect above groundwater depth. Coellected 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
cach soil boring and analyzed for TPH and BTEX. Groundwater samples collected from the
newly installed monitoring wells were analyzed for TPH and BTEX.

Groundwater flow at Site 2036 is controlled hy slight elevation differences between the
project site and nearby coastline. Based on water table elevation measurements taken during
the SCinvestigation, groundwater flows predominantly in a southward direction away
from the former UST. Groundwater at Site 2036 was encountered at depths ranging from
7.07 to 7.49 ft bls. The small differences in water table clevations at the site are attributed to
the flat topography of the site.

The laboratory analytical results for groundwater samples collected during the SC
investigation indicate that groundwater at Site 2036 is not contaminated by TPH or BTEX.
The laboratory analytical results for scil samples collected during the SC investigation
indicated that minor TPH contamination (260 mg/ Kyg) exists in the surface soil in the
southwestern part of the site. The nature and extent of the detected soil contamination is
minor and does not represent significant soil contamination that may have occurred as a
result of possible leakage of the former UST and associated piping. This minor
contamination appears to have been an isolated incident that may have resulted from a
small spill during routine handling of waste oil or recovered petroleum-contact water at the
site.
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EXECJUTIWE SUMMARY

The results of the qualitative risk assessment indicate that the minor soil contamination at
the site does not pose a significant risk to human health or the environment. The minor TPH
levels in the surface soil are well below human direct exposure cleanup target level,
Moreover, the soil contamination is covered by concrete pavement which prevents it from
being exposed to air or downward infiltration of rain water.

Based on the findings of the SC investigation, No Further Action is recommended for Site
2036. Because of the absence of hydrocarbon contamination in the groundwater at the site,
and the low levels of soil contamination that are expected to be reduced by natural
biodegradation over time, no remediation measures are recornmended for the site.
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SECTION 1

Introduction

Pursuant to Navy CLEAN I Contract N62470-95-D-6007, CH2M HILL was authorized by
the U.S. Navy to conduct a Site Characterization (5C) investigation of a former underground
storage tank (UST) located near Building 2036 (Site 2036) 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 report presents the findings of the SC investigation conducted at Site 2036. This
report will be submitted to the Underground Storage Tank Management Division (USTMD)
of the Puerto Rico Environmental 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 location of the station is 18° 15" 00” North latitude and 65° 39" 30"
West longitude (Figure 1-1). The approximate location of Site 2036 is shown on Figure 1-2.
The former UST at Site 2036 was located adjacent to the existing Building 2036 which is used
as the oil spill response facility at NAVSTA Roosevelt Roads. The site topography is shown
on Figure 1-3.

1.2 Site Background

The former UST at Site 2036 was a 550-gallen fiberglass tank that stored waste oil. The UST
was removed in March 1999 because if was no longer in service. 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
6,056 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 < 10 to 1,050 mg/Kg
and non-detectable BTEX.

1.3 Previous Investigations

No previous 5C investigations have been conducted at Site 2036. The U.S. Navy requested
that a SC mvestigation be conducted at Site 2036 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 2036 was to assess the horizontal and
vertical extent of potential soil and groundwater contamination from the former 550-gallon

PA!
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SECTION 1- KTROZUCTHH

waste oil UST and associated piping that were removed from the site. The 5C investigation
involved installing exploratory soil borings and permanent groundwater monitoring wells;
collecting and analyzing soil and groundwater samples; and performing a qualitative risk
assessment {if necessary) based on the investigation findings.

A total of six (6) soil borings and five (5) permanent monitoring wells were installed at Site
2036 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 Rice.
The findings of the investigation were used to assess potential exposure to human health
and the environment.

TPA
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S5ECTION 2

Investigation Methodology

The SC investigation at Site 2036 was conducted during February 15 to June 7, 2002 by two
experienced CH2M HILL environmental engineers and a drifling subcontractor. The
primary field activities involved installing seoil borings and monitoring 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 & Safetv Plan
(CH2M HILL, 2002) prepared for the project.

2.1 Soil Borings

A total of six exploratory soil borings were installed at Site 2036 (Figure2-1}. Completed soil
boring logs tor the project are provided as Appendix A. The locations of the first two or
three soil borings were determined in the field 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 results and the analytical resuits 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 installed and sampled.

2.1.1 Soil Boring Installation

Soil boring installations at the site were iniHated 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 (OVA]) was
used to periodically measure organic vapor levels in the general breathing zone around each
boring,

21.2 Soil Screening

Pre-cleaned, 3-inch diameter (2-foot-long) split spoon samples were collected every 3 feet in
each soil boring, starting at 3 feet 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 info the closed bag and the reading was taken.

The bwo samples with the highest OVM readings were analyzed for TPH levels by U.S.
Environmental Protection Agency (EPA) Method 8015B for both Gasocline 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
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SECTION 2 - INVEST GATION METHODO OGY

allowed for rapid location of the next set of soil borings that were installed at the site to
delineate the extent of potential contamination.

2.1.3 Groundwater Screening

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

2.2 Monitoring Weils

A total of five permanent groundwater monitoring wells were installed at Site 2036 (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 2036-MW1 was installed where the former UST was
once located. One menitoring well (2036-MW2) was installed upgradient and three wells
(2036-MW3, 2036-MW4, and 2036-MW5) were installed downgradient of the former UST.

2.2.1 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 this process. Care was exercised while placing the filter pack through the augers to
prevent bridgimg of the sand between the well casmg 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.

TEA
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SECTICN 2 - INVESTIGATION MTHCDCLOEY

Cemient 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 imes. The grout seal was Portland cement conforming to ASTM C 150,
Type II, 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, Hush mount, bolt down, water tight, traffic bearing meter boxes were used to house
the top of each monitoring well. The meter box was {furnished with an 8.5-inch-diaincter,
traffic bearing cover centered in a 2-foot x 2-foot 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 241
Menitoring Well Compietion Summary
Site 2036, U.5. Naval Stafion Roosevelt Roads

Woell Designation 2036-MW1  2036-MW2  2036-MW3  2036-MW4  2036-MWS
Date Installed 02/21/2002  02/22/2002 02/25/2002 02/25/2002  02/25/2002
Total Well Depth (ft, bis) 15 15 15 15 15
Type of Comptetion Flush Flush Flush Flush Filush
Top of Casing Elevation {ft) 107.97 107.81 108.17 108.25 108.07
Casing Type Schedule Schedule Schedule Schedule Schedule

40 PVC 40 PVC 40 PVC 40 PVC 40 PVC
Casing Length (ft} 5 5 5 5 5
Screen Type Schedule Schedule Schedute Schedule Schedule

40 PVC 40 PVC 40 PVC 40 PVC 40 PVC
Screen Slot Size {in) 0.01 0.01 0.01 0.1 0.01
Screen Length (i) 10 10 10 10 10
Screen Interval (f, bls) 5-15 5-15 5-15 5-15 5-15

Note: All monitoring wells are 2 inches in diameter

Top-of-casing etevations were referenced to the Roosevelt Roads datum
in = inch

ft = feet

msi = mean sea level

bis = befow land surface

2.2.2 Monitoring Well Development

Completed well development logs 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 efforts 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,

Y
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SECTION 2 - INVEST SATICN METHOGC. GGY

stabilization was defined as having two consecutive readings within 10 nephelometric
turbidity units (NTUis} 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 installed monitoring wells are provided as
Appendix D. After the monitoring wells were properly purged, groundwater samples werc
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 1-
liter bottle. The required sample botties were then filled directly from the 1-liter amber bottle.

Collected groundwater samples were analyzed for TPH using EPA Method 8015B for GRO
and DRO and for BTEX by EPA Method 8020A.

2.3 Groundwater Elevation Measurements

The top-of-casing elevations of the five monitoring wells installed at Site 2036 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 (riorth side) with an electronic
water level 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 the Figure 2-2, groundwatcr at Site 2036
flows predominantly in a southward direction away from the former UST location.

TABLE 2-2
Water Table Elevation Data

Site 2036 - U. 5. Naval Station Roosevelf Roads

Elevation of Depth to Watar Level

Waell Top of Casing Water Elevation
Designation Date {ft, RRD} {ft) {ft, RRD)
2036-MwW1 06/07/2002 107.97 6.77 101.20
2036-Mw2 pe/07/2002 107.91 6.70 101.21
2036-MW3 06/07/2002 108.17 7.00 101.17
2036-MW4 06/07/2002 108.25 7.09 101.16
2036-MW5 06/07/2002 108.07 6,96 101.11

Note: R =feet

RAD = Roosevelt Roads datum (MSL + 100 1)
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SECTIOM 2+ INVESTIGAT Ol METHODULOGY

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/day
¢ 1 trip blank/trip

2.5 Investigation Derived Waste

Investigation-derived waste (IDW) generated 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:

e IDW drums containing water - Reactivity /Corrosivity / Ignitability (RCI) and TPH
(DRO and GRO)

e IDW drums containing soil - RCI, Toxicity Characteristic Leaching Procedure (TCLP)
metals, and TCLP volatiles

The results of these analyses were submitted to the disposal contractor prior to drum pick-up.
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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 volcaniclastc lithologies of Cretaceous age. Much of NAVSTA Roosevelt
Reads is underiain by the Daguac 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 formation, 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 irregular surface
elevation of the Daguao formation may be related fo 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 describe the local shallow site geology. Lithologic descriptions are included within
the soil boring logs and monitering well construction diagrams which are presented in
Appendices A and B, respectively.

As seen in Figure 2-1, Site 2036 lies within a facility and parking lot (approximately 8.5 fect
above msl) with local generally flat topography. Beneath Site 2036, the encountered
subsurface lithology consisted of shell, shelly sand, silty sand and silt from deposition and
clay from highly weathered volcanic rock. The colors of encountered lithologies werc
primarily gray, greenish gray, dark grayish brown, yellowish brown. The colors of the soils
were determined using the Munsell soil color system. The silts and clayvs 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 werc 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 mstallation of soil borings and monitoring
wells for the SC investigation.

3.2 Site Hydrogeology

Groundwater flow at Site 2036 is controlled by slight elevation differences between the
project site and nearby coastline. Groundwater flows predominantly in a southward
direction away from the former UST (see Figure 2-2). Groundwater at Site 2036 was
encountered at depths ranging from 7.07 to 7.49 ft bls. The small differences in water table
elevations at the site are attributed to the flat topography of the site.
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SECTION 4

Investigation Findings

The findings of the SC investigation of Site 2036 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 2036 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 18,9 parts per million (ppm). OVM readings that
are this low indicate negligible organic vapor levels from cither hydrocarbons or methane.
The two soil samples collected from each boring were also analyzed for TPH GRO and DRO
as discussed in Section 4.3.

TABLE 41
Soil Screening Results
Site 2036, U.S. Naval Station Roosevelf Roads,

Sampte Date Sample Depth  Total Organic
Dasignation Sampled {ft BLS) Vapors {ppm)
2038-5B01 02/19/2002 0-1 0.2
02/19/2002 3-4 0.2
2036-5B02 02/20/2002 0-1 0
02/20/2002 3-4 0
2036-5SB03 02/20/2002 0-1 189
02/20/2002 34 0.5
2036-5B04 02/20/2002 0-1 0.2
02/20/2002 34 0.5
2036-SB05 2/21/02 0-1 0
2/21/02 34 0
2035-5B06 2/21/02 0-1 0
2/21/02 3-4 0.1
Notes:

BLS = below land surface
ppm = parts per million
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4.2 Groundwater Screening Results

The groundwater screening results for Site 2036 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
2036 had detectable levels of TPH or BTEX.

TABLE 4-2
Groundwater Screening Results
Sife 2036, U.S. Naval Station Roosevelt Roads

EPA Method EPA Method EPA Method
8015B 80158 8020A
(GRO) TPH (DRO) TPH Total BTEX
Soil Boring Date Sampled Sample Matrix {(mg/kg) {mg/kg) {mg/kg)
2036-SB01 02/19/02 Water ND ND ND
2036-SB02 02/20/02 Water ND ND ND
2036-SB03 02/20/02 Water ND ND ND
2036-SB04 02/20/02 Water ND ND ND
2038-5B05 02/21/02 Water ND ND ND
Notes: TPH = Total Petroleumn Hydrocarbons
Total BTEX = Sum of Benzene, Toluene, Ethylbenzene, and Xylene Concentrations
mgkg = Milligrams per Kilogram
UST = Underground Storage Tanks

ND Non Detectable
EPA = Environmental Protection Agency
8015B (GRO) = EPA Method 8015B Gasoline Range Organics
8015B (DRO) = EPA Method 8015B Diesel Range Organics

4.3 Soil Analytical Results

The soil analytical results for Site 2036 are presented in Table 4-3, As shown in Table 4-3,
five soil samples had detectable levels of DRO TPH. None of the soil samples had detectable
levels of GRO TPH or BTEX. Of the soil samples that had detectable levels of DRO TPH,
only one sample (2036-5B3) exceeded the PREQB target level of 100 mg/Kg for total TPH.
The 0' - 1" depth interval in 2036-5B3 had a DRO TPH level of 260 mg/Kg.

The 2036 facility is used for oil spill response and recovery operations at NAVSTA Roosevelt
Roads. Petroleum-contact water that is recovered from oil spill sites is stored in tanker
trucks that are parked and offloaded at Site 2036. Small releases of petroleum-contact water
during such operations may have occurred at the site in the past. As a result, the former
UST may not be the source of the minor surface scil contamination at the site. The nature of
the soil contamination, lack of groundwater contamination, and the ongoing oil spill
response activities at the site suggest that the contamination source may be from routine
handling of recovered petroleum-contact water instead of from the former UST.
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TABLE 43

Sail Analytical Results
Site 2036. U.S. Naval Station Roosevelt Roads

EPA Method 8015B

EPA Method 80158

EPA Method 8020A

Date Sample {(GRO) TPH {DRO) TPH Total BTEX
Soil Boring Sampled Matrix {mg/ky) {molkqg) {mg/kg)
2036-5B01 (0-1)  02/19/02 Soii ND 71 NA
2036-5B01 (3-4)  02/19/02 Soif ND ND NA
2036-5B02 {0-1)  02/20/02 Soil ND ND NA
2036-SB02 {3-4)  02/20/02 Soil ND 31 NA
2036-SB03 (0-1)  02/20/02 Soll ND 260 NA
2036-SB03 {3-4)  02/20/02 Soll ND 27 NA
2036-5SB04 {0-1)  02/20/02 Soll ND ND NA
2036-SB04 {3-4)  02/20/02 Soil ND ND NA
2036-SB05 (0-1)  02/24/02 Soll ND ND NA
2036-SB05 (3-4)  02/21/02 Soil ND ND NA
2036-5B06 (0-1)  02/21/02 Soil ND 58 NA
2036-SB06 (3-4)  §2/21/02 Soil ND ND NA

Notes:
TPH =
Total BTEX=
mg/kg
USsT
ND
NA
EPA

o ntion

TPA

Total petroleumn hydrocarbons

Sum of benzene, toluene, ethylbenzene, and xylene concentrations
Milligrams per kilogram

Underground storage tanks
Non getectable
Not applicable

Environmental Protection Agency
8015B (GRO) = EPA Method 8015B gasoline range organics
8015B {DRO) = EPA Method 8015B diese! range organics

4.4 Groundwater Analytical Results

The groundwater analytical results for Site 2036 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.
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TABLE 44

Groundwater Analytical Results
Site 2036, U.8. Naval Station Roosevelt Roads

PREQB
Target
Paramaters Levels 2036-MW-1  2036-MW-2 2036-MW-3 2036-MW-4 2036-MW-5
Date Samplad 03/06/02 03/09/02 03/05/02 03/05/02 03/05/02
Benzene {pg/t) 5 ND ND ND ND ND
Toluene {ug/L) 1,000 ND ND ND ND ND
Ethylbenzene (ug/L} 700 ND ND ND ND ND
Total Xylenes (ug/L) 10,000 ND ND ND ND ND
Total BTEX {ug/L) 50 ND ND ND ND ND
TPH GRO {ug/lL) - ND ND ND ND ND
TPH DRQ {ug/L} - ND ND ND ND ND
Total TPH {ug/L} 50,000 ND ND ND ND ND
Notes:
ng/l = Micrograms per Liter
PREQB = Puerlo Rico Environmental Quality Board
Total BTEX= Summ of Benzene, Toluene, Ethylbenzene, and Xylenes
TPH DRO= EPA Method 8015M Diesel Range Organics
TRA
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SECTION 5

Qualitative Risk Assessment

The objective of this QRA is to identify the population that is potentially at risk of exposure
to chemucals present in, or released from, soil and groundwater at Site 2036, The QRA
presents a discussion of exposure pathways and a qualitative evaluation of the magnihude
of the risk.

An exposure pathway is described as the route by which a chemical migrates from the
contamination source to a potential receptor. To determine the exposure pathway, the
chemical of concern, possible transport media, exposure routes {(means by which a chemical
comes in contact with a biological receptor), and potential receptors are taken into account.
The results of the QRA are used to qualitatively determine the health risk to humans and
environmental receptors from the contaminants found at Site 2036,

5.1 Nature and Extent of Release

Facility 2036 is used for oil spill response and recovery operations at NAVSTA Roosevelt
Roads. Petroleum-contact water that is recovered from oil spill sites is stored in tanker
frucks that are parked and offloaded at Site 2036.

As discussed in Section 4, none of the groundwater samples collected at Site 2036 had
detectable petroleum contamination. DRO TPH was detected in five of the soil samples
collected during the SC investigation. Only one soil sample, however, had a DRO TPH
concentration {260 mg/Kg) that exceeded the PREQB target level of 100 mg/Kg for total
TPH. This sample was a surface soil sample in the southwestern part of the site. The nature
and extent of the detected soil contamination is minor and does not represent significant soil
contamination that may have occurred as a result of possible leakage of the foriner UST and
associated piping. This minor contamination appears to have been an isolated incident that
may have resulted from a small spill during routine handling of waste oil or recovered
petroleum-contact water at the site.

The minor soil contamination detected at the site does not represent a significant source of
groundwater contamination for the following reasons:

» No petroleum contamination was detected m any of the groundwater samples collected
at the site,

e The low level and isolated nature of the soil contamination does not represent a major
source of contamination.

» All of the five soil sainples with DRO TPH detections, including the sample with the
highest concentration, are in areas covered by concrete pavement. As such, these areas
are protected from downward infiltration of rain water. The surface soil contamination
detected in SBO3 likely infiltrated through the seal joint between the two slabs of
concrete pavement where the soil boring is located.

TPA
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5.2 Chemical of Concern

Petroleum contains a large number of compounds. The specitic petroleum-based
compounuds that represent a potential risk to human health and the environment are volatile
organic aromatics (consisting of benzene, toluene, ethylbenzene, and xyleunes), and
naphthalene. Toluene, cthylbenzene, xylenes, and naphthalene are non-carcinogenic
compounds; benzene is a known human carcinogen.

DRO and GRO TPH compounds are non-carcinogenic. The industrial soil cleanup target
level for human direct exposure to TPH is 2,500 mg/Kg. As mentioned above, the highest
DRO TPH concentration detected in the soil samples was 260 mg/ Kg, which is an order of
magnitude less than the industrial soil cleanup target level.

5.3 Exposure Assessment

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

5.3.1 Human Receptors

Site 2036 includes Buildings 2036 and 2036B, and associated parking and storage areas.
These facilities are used for oil spill response and recovery operations at NAVS5TA Roosevelt
Reoads. U.5. Naval personnel occupy the facilities during working hours, The potential for
human contact with contaminants of concern at the facility is exiremely low because of the
following:

» The minor soil contamination detected at the facility is from TPH, which is non-
carcinogenic. The levels of TPH at the site are well helow human direct exposure
cleanup target levels.

s  The minor soil contamination is overlain by concrete pavement, preventing its exposure
te human contact .

» The facility has restricted access {i.e., authorized personnel only)

53.2 Environmental Receptors

The potential for environmental receptor contact with contaminants of concern at the facility
is extremely low because of the following:

» The TPH soil contamination detected at the facility is very localized and does not
represent widespread or significant contamination.

¢ The minor soil contamination is overlain by concrete pavement, preventing its exposurc
to biclogical receptors .

¢ The facility does not provide any suitable habitat to any known wildlife specics,

» Migration of contamination to the marine environment either by surface runoff or lateral
migration of potentially contaminated groundwater is not expected to occur. This is

TR
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because the arca is paved limiting the potential for contamination to migrate via surface
runoff and by infiltration of rain water through the underlying soil to the groundwater.
In addition, the groundwater sampling results indicate that the groundwater is not
contaminated.

5.3.3 Exposure Pathways

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

* A source and mechanism of release for a compound of concern (e.g., storage tank leak).
¢ A feasible environmental transport route (e.g., dissolved groundwater constituents}.
» Anexposure poinf of potential contact with receptors (e.g., potable well).

¢ Anexposure route allowing receptors to come into contact with the compounds (e.g.,
inhalation of vapors and ingestion of groundwater).

[f any of these clements are not present, the exposure pathway is considered incomplete, At
Site 2036, the only one of these four elements that exists is the low level TPH sail
contamination, which is localized. None of the remaining three elements, however, have
been shown to exist and, therefore, the exposure pathway is incomplete. A discussion of the
potential exposure pathways is presented in the followmg sections.

5.3.4 Groundwater Consumption Pathway

The tropical rain forest, El Yunque, provides the pritnary scurce of potable water in eastern
Puerto Rico. El Yunque is located approximately 5 miles west of NAVSTA Roosevelt Roads.
NAVSTA Roosevelt Roads has a gravity feed distribution system from El Yunque to the
Water Treatment Plant. Because of the availability of surface water in castern Puerte Rico,
groundwater is not exploited by the U.S. Navy as a source of potable water; therefore, this
pathway is incomplete.

5.3.5 Ingestion and Inhalation Pathways

The only potential ingestion and inhalation pathways for chemicals of concern is if
excavation or drilling activities were conducted at Site 2036. Workers may be exposed
through direct contact with the soils during such activities. However, site access is restricted
and any construction activities would require the approval of the U.S. Navy Engineering
Command prior to work at the site. If any excavation or drilling activitics were to be
conducted at the site, proper health and safety precautions will be taken to control exposure
to the low TPH levels detected m the soil. Therefore, the likelihoed of an ingestion or
inhalation pathway at the site is extremely low. Moreover, the DRO TPH levels at the site
are well below human direct exposure cleanup target levels.

P
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5.4 Risk Evaluation

The findings of the QRA indicate that all potential exposure pathways are incomplete at Site
2036 under current site conditions. The missing exposure pathway elements are either a
viable exposure point and/ or viable exposure route. The analytical results of the SC
investigation indicate that benzene, which is the primary petroleum contaminant of concern
for human health and the environment, is not present in the soil or groundwater at the site.
The minor TPH levels in the surface soils are well below human direct exposure cleanup
target levels. Moreover, this soil contamination is overlain by concrete pavement, limiting
its exposure to human contact and to air and downward infiltration of rainwater. No
groundwater contamination was detected at the site; therefore, lateral migration of
contaminants in the groundwater is not a concern. For these reasons, Site 2036 does not pose
a significant risk to human health or the environment.

TP
5 TE2035REPORT_JULY 2002.00C 5-4



SECTION 6

Remediation Assessment

6.1 No Further Action

6.1.1 Soils

Based on the laboratory analytical results, GRO TPH and BTEX were not detected in the
soils at Site 2036. A DRO TPH concentration above the PREQB target level for total TPH was
detected in one soil sample in the southwestern part of the site. Given that the identified
contamination is minimal, localized, and restricted to the uppermost surface soil (which is
overlain by concrete pavement), natural hiodegradation is expected to reduce the TPH level
to below the PREQB target level over time. Furthermore, the results of the qualitative risk
assessment indicate that the minor soil contamination does not pose a significant risk to
human health or the environment. The minor TP'H levels in the surface soil are well below
human direct exposure cleanup target levels. The soil contamination is covered by concrete
pavement which prevents it from being exposed to air or downward infiltration of rain
water. For these reasons, No Further Action is recommended for this site.

6.1.2 Groundwater

No groundwater contamination was detected at Site 2036. As a result, No Further Action is
recommended for this site.

TP&
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SECTION 7

Conclusions and Recommendations

7.1 Conclusions

The potential presence of petroleum hydrocarbons in soil and groundwater at Site 2036 was
evaluated during this SC investigation. The findings of the SC investigation are as follows:

The laboratory analytical results for groundwater samples collected during the SC
investigation indicate that groundwater at Site 2036 is not contaminated by TPH or
BTEX

The laboratory analytical results for soil samples collected during the SC investigation
indicated that minor DRO TPH contamination exists in the surface soil in the
southwestern part of the site.

The nature and extent of the rmunor soil contamination does not represent significant soil
contamination that may have occurred as a result of possible leakage of the former UST
and associated piping. This minor contamination may have resulted from a small spill
during routine handling of waste cil or recovered petroleum-contact water at the site.

The results of the qualitative risk assessiment indicate that the minor soil contamination
at the site does not pose a significant risk to human health or the environment. The
minor TPH levels in the surface soil are well below human direct exposure cleanup
target levels for TPH. Moreover, the soil contamination is covered by concrete pavement
which prevents it from being exposed to air or downward infiltration of rain water.

7.2 Recommendations

Based on the findings of the SC investigation, CH2M HILL recommends No Further Action
(NFA) for Site 2036. Because of the absence of hydrocarbon contamination in the
groundwater at the site, and the low levels of soil contamination that are expected to be
reduced by natural biodegradation over time, no remediation measures are recommended
for the site.

PR
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Roosevelt Roads Naval Air Station Field Data Information Log for Groundwater Samgpling

Page 1 of 1
Date (mm/dd/yy) 03/11/2002 Casing Diameter 2"
Field Personnel Hector M. Hernandez, Erik Isemn Casing Material PVC
Site Name RRNAS Site 2036 Measuring Point Elevation
Job Number 167722.FLFQ Height of Riser (above land surface) Q0"
Well 1D # 2036-MW-02 Land Surface Elevation
Woeather Conditions Screened Interval 5-15'bls
Ajr Temperature Dedicated Pump of Bailer Dedicated Teflon tubing
Total Well Depth (TWD) 15.32 Steel Guard Pipe Around Casing na
Depth to Groundwater {DGW) 713 Locking Cap yes
Length of Water Column (LWC) = TWD - DGW = 8.19 Protective Post/Abutment 8" steel well cover
1 Casing Volume = LWC x 0.163 Well Integrity Satisfactory yes
Standard Evacuation Volume = 1.34 Well Yield good

Method of Well Evacuation Geopump through Teflon tubing

Method of Sample Collection Geopump through Teflon tubing

Comments/Cbhservations:

Total Volume of Water Remaved (gallons) 7.5 gallons
Field Parameters

Volume Purged (gallons) Start 1 2 3 4 5
Pumping Rate {gpm) 0.25 0.25 0.25 0.25 0.25 0.25
Tirne {military) 13:58 14:04 14:10 14:16 14:22 14:28
pH 6.97 6.92 6.97 v 7.02 7.04
Specific Conductivity {(mS/cm) 17.5 6.3 15.3 14.8 14.7 14.5
Temperature { °C) 313 30.8 30.7 30.7 30.7 30.7
Turbidity (NTU}Y 43.4 40.8 21 20.2 8.9 41
Dissolved Oxygen (mg/l) 16.82 10.23 8.35 7.06 6.15 5.85
ORP 154 130 98 56 18 -14
Salinity 1.0 1.0 0.9 0.9 0.9 0.8
DTW (ft btoc} 7.18 7.52 7.53 7.51 7.52 7.52

Additional Comments/Observations

Sample 1D HLAO31

Sample Time:14:30































o - FiAR 627 HC-01 Box 28030, Caguas, PR 00725
Taeleph TaT-7 20 a .
n S|te Labs, Inc_ elephone 787-720.0225 Fax 787.769.3858

CH2M HILL PROJECT NO. 167722.FI.LFS

RRNAS SITE 2036
CEIBA, P.R.

TEG Project #0210220CH2M

TPH (Mod. EPA Method 8015B} ANALYSES CF SCIL

TPH-GAS TPH-DIESEL
SAMPLE DATE Cs-Cis Cis- Caa
NUMBER ANALYZED (mg/Kg) (my/Kg)

METHOD BLANK 02/21/02 ND ND
HLAOO1 02/21/02 ND 71
HLAOO2 02/21/02 ND ND
HLAO04 02/21/02 ND BDL
HLADOS 02/21/02 ND 31
HLA0O7 02/21/02 ND 260
HLAQO8 02/21/02 ND 27
HLAO10 FD1 02/21/02 ND 27
HLAO12 02/21/02 ND BDL
HLAO13 02/21/02 ND ND
DETECTION LIMIT (mg/Kg) 10 25
TPH (Mod. EPA Method 8015B) ANALYSES OF WATER
TPH-GAS TPH-DIESEL
SAMPLE DATE Cs- Ciy Cys- Coe
NUMBER ANALYZED (mg/L) (mg/L)
METHOD BLANK 02/21/02 ND ND
HLAQO3 02/21/02 ND ND
HLAOOB 02/21/02 ND ND
HLAD15 EB1 02/21/02 ND ND
DETECTION LIMIT (mg/L) 10 25

mark = MILLIGRAMS FER LITER
mgiKg = MILLIGRAMS PER KILOGRAM

CONCENTRATIONS BASED ON DRY WEIGHT

"BOL" INDICATES ANALYTE PRESENT BELOW THE LISTED DETECTION LIMIT

"HD" INDICATES ANALYTE NOT DETECTED AT OR ABOVE THE LISTED DETECTION LIMIT
SAMPLING PERFORMED BY- GH2ZM HILL PERSONNEL

AMNALYSES PERFORMED BY' MARCO A PEGRAZA

DATA REVIEWED BY KEVIN SHELBURNE
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FMB 627, HC-01 Box 28030, Caguas, PR 00725

on ‘eite Labs, IHC. Telephane 767-720-0320 Fax 787-789-3858

CH2M HILL PROJECT NO. 167722.FI.FS

RRNAS SITE 2036
CEIBA, P.R.

TEG Project #0210221CH2M

TPH {(Mod. EPA Method 80158B) ANALYSES OF SOIL

TPH-GAS TPH-DIESEL
SAMPLE DATE Cs-Cyp Ci3-Cypy
NUMBER ANALYZED (mg/Kg) (mg/Kg)
METHOD BLANK 02/22/02 ND ND
HLAO17 02/22/02 ND ND
HLAQ18 02/22/02 ND ND
HLAO22 02/22/02 ND 58
HLAOZ3 02/22/02 ND ND
DETECTION LIMIT (mg/Kg) 10 25
TPH (Mod. EPA Method 8015B8) ANALYSES OF WATER
TPH-GAS TPH-DIESEL
SAMPLE DATE Cs-Cyy Cin-Co
NUMBER ANALYZED (mg/L) (mg/L)
METHOD BLANK 02/22/02 ND ND
HLACO9 02122102 ND ND
HLAO11 FD2 02/22/02 ND ND
HLAQ16 02/22102 ND ND
HLAO19 02/22/02 ND ND
HLAQ20 EB2 02/22/02 ND ND
DETECTION LIMIT (mg/L} 10 23

mgll = MILLIGRAMS PER LITER

mgiKg = MILLIGRAMS PER KILOGRAM

CONCENTRATIONS BASED ON DRY WEIGHT

"BOLT INDICATES AHALYTE PRESENT BELOW THE LISTED DETECTION LIMIT

“ND® IMDICATES ANALYTE NOT DETEGTED AT OR ABOVE THE LISTED DETEGTION LIMIT
SAMPLING PERFORMED BY: CH2zM HILL PERSCOMNMEL

ANALYSES PERFORMED BY: MARCO A PEDRAZA

DATA REVIEWED BY: KEVIN SHELBURNE
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P1iB 627, HC-D1 Box 28030, Caguas, PR 00728

On Site abs, Il c.  eoomon s

CH2M HILL PROJECT NO. 167722.F.FS
RRNAS SITE 2036
CEIBA, P.R.

OSL Project #0210305CH2M

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

TPH-GAS TPH-DIESEL
SAMPLE DATE Cs-Cyy Cus- Caa
NUMBER ANALYZED (mg/L) (mg/L)

METHOD BLANK 03/18/02 ND ND
HLA 024 03/18/02 ND ND
HLA 025 03/18/02 ND ND
HLA 026 03/18/02 ND ND
HLA 027 FD3 03/18/02 ND ND
HLA 029 EB3 03/18/02 ND ND
DETECTION LIMIT (mg/L) 10 25

mgiL = MILLIGRAMS PER LITER
"ND" INDICATES ANALYTE HOT DETECTED AT OR ABOVE THE LISTED DETECTION LIMIT
SAMPLING PERFORMED BY: CH2M H.LL PERSOMNNEL

ANALYSES PERFORMED BY. MARCO 4, PEDRAZA

DaTA REVIEWED BY. KEVIN SRELBURNE
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CH2M HILL PROJECT NO. 167722.F|.FS
RRNAS SITES 88, 1970 AND 2036
CEIBA, P.R.

OSL Project #0210311CH2M

BTEX (Med. EPA Methed 8020A) ANALYSES OF WATER

ETHYL- TOTAL
SAMPLE DATE  BENZENE TOLUENE BENZENE XYLENES
NUMBER ANALYZED  (ug/L) (ugL) (ug/L) (ug/L)
METHOD BLANK 03/18/02 ND ND ND ND
HLAQ31 03/18/02 ND ND ND ND
JLAO24 03/18/02 ND ND ND ND
JLAO25 03/18/02 ND ND ND ND
JLAO27 EB3 03/18/02 ND ND ND ND
ILAO19 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
Yl = MICROGRAMS PER LITER SAMPLING PERFORMED BY  CH2ZM HILL PERSONMEL
*HO" INDICATES ANALYTE KOT DETECTED AT OR AMALYSES FERFORMED BY, MARGO & PEDRAZA
AZOVE THE LISTEDC DETECTION LIMIT DATA REVIEWED 8Y KEVIHN SHELBURME

arto A. Pe F \ P Keyin Shelburne
Labo Pyincipal
i ‘_‘ . ,; ._— = ,JE
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CH2ZM HILL PROJECT NO. 167722.FI.FS
RRNAS SITES 88 AND 2036
CEIBA, P.R.

OSL Project #0210308CH2M

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

TPH-GAS TPH-DIESEL

SAMPLE DATE Cs - Cyy Ci3-Cuy

NUMBER ANALYZED (mg/Kg) {mg/Kg)
METHOD BLANK 03/08/02 ND ND
JLAOO1 03/08/02 ND ND
JLAQO2 03/08/02 ND ND
JLAQO3 03/08/02 ND ND
JLAQO4 03/08/02 ND ND
JLAOOS 03/08/02 ND ND
JLAQOS 03/08/02 ND ND
JLAOO7Y 03/08/02 ND ND
JLAQOB 03/08/02 ND ND
JLAQO9 03/08/02 ND ND
JLAO10 03/08/02 ND ND
DETECTION LIMIT (mg/Kg) 10 25

TPH (Mod. EPA Method B015B) ANALYSES OF WATER

TPH-GAS TPH-DIESEL
SAMPLE DATE Cs- Cyy Cys - Cog
NUMBER ANALYZED (mgiL) (mgiL)
METHOD BLANK 03/08/02 ND ND
JLAQ12EB1 03/08/02 ND ND
HLA030 03/08/02 ND ND
DETECTION LIMIT (mg/L) 10 25
mgl = MILLIGRAMS PER LITER AMALYSES F’ERFOHMED'BY: MARCO A, PEQORAZ A,
mpig = MILLIGRAMS PER KILOGRAM DATA REVIEWED BY: KEVIN SHELRBURNE

CCHCEHNTRATIONS BASED ON DRY WEIGHT
"ND™ INDICATES ANALYTE HOT DETECTED AT OR ABOVE THE LISTED DETECTION LiMIT
SAMPLING PERFORMED BY: CH2M HiLL PERSOHNEL
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CH2M HILL PROJECT NO. 167722.FI.FS
RRNAS SITES 88 AND 2036
CEIBA, P.R.

OSL Project #0210308CH2M

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)
METHOD BLANK 03/08/02 ND ND ND ND
JLAO11TBA 03/08/02 ND 1.3 ND ND
JLAO12EB1 03/08/02 ND 1.2 ND ND
HLAO30 03/08/02 ND ND ND ND
DETECTION LIMIT (ug/L) 1.0 1.0 1.0 3.0
P = MICROGRAMS PER LITER SAMPLING PERFORMED BY. CHZM HILL PERSONNEL
“HD®" INHCATES AMNALYTE NOT GETECTED AT OR ANALYSES PERFORMED B8Y: MARCO A. PEDRAZA
ABOVE THE LISTED DETECTION LIMIT DATA REVIEVWED BY: KEYIN SHELBURNE

. /,5 m;; 7&%
Marco A. Pedraza Q} \cn . Keyin Shelburne
Wl
Laboratory Manager Tk SR NT, O Principal
-'"‘.., ""\!';'
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CH2M HILL PROJECT NO. 167722.FI.FS
RRNAS SITES 88, 1970 AND 2036
CEIBA, P.R.

OSL Project #0210311CH2M

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

TPH-GAS TPH-DIESEL

SAMPLE DATE Cs-Coy Cia - Cog

NUMBER ANALYZED (Mg/Kg) (Mg/Kg)
METHOD BLANK 03/12/02 ND ND
JLAG20 03/12/02 ND ND
JLAD21 03/12/02 ND ND
JLAD22 03/12/02 ND ND
JLAO23 03/12/02 ND ND
JLAO26 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-Ciy Cia- Coa
NUMBER ANALYZED (mgiL) (ma/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
ILAO19 03/12/02 ND ND
DETECTION LIMIT (mg/L) 10 25
mgfL = MILLIGRAMS PER LITER AMNALYSES PERFORMED BY: MARCO A, PEDRAZA
mgitg = MILLIGRAMS PER KILOGRAM DATA REVIEWED BY: KEVIN SHELBURNE

CONCENTRATIONS BASED ON DRY WEIGHT
ND" INDICATES ANALYTE HOT DETECTED AT DR ABOVE THE LISTED DETECTION LIMIT
SAMPLING PERFORMED BY: CHZM HILL PERSONMEL

Page 1 of 2






- - FMBE 27 HI-0% Box 20030 Caguas, PR 00720
- - L Telaphone TRT-T20-0329 Fax 7B7-789-3858
On §7 I abs, .

March 20, 2002
OSL Projects #0210311CH2M

Mr. Tunch Orsoyv

CHXM HILL

4350 W, Cypress Street, Suite 600
Tampa, Flonda 33607

SUBJECT: DATA REPORT -CH2ZM [LL PROJECT NO. 167722.FL.FS
SITES 88, 1970 AND 2036 ROOSEVELT ROADS NAS
CEIBA, PUERTO RICO

Dear Mr. Orsoy:

Please find enclosed the analylical 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 Puerlo Rico certified-chemist performed the following
analyses:

s 7 soil samples analyzed for TPH-gas/diesel by modified EPA test method §015B.
e 4 water sample analyzed for TPH-gas/diesel by modified EPA test method 8015B.
* 1 cquipment blank water sample analyzed {or TPH-gas/diesel.

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

e 1 trip and 1 equipment blank water sample 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 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.

vin Shelburne
Principal

Attachments



QA/QC REPORT - CALIBRATION DATA

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

CH2M HILL PROJECT NO. 167722.F1.FS
PROJECT NAME: RRNAS SITES 88, 1570 AND 2036

INITIAL OPENING CLOSING
COMPOUND DETECTOR  CALIB RANGE RF YoRsSD AREA RF Y%DiFF AREA RF %DIFF
TPH GASOLINE FID #2 (gc5) 18 - 30,000 0.26 17.6% 46.40 0.23 9.4% 48.16 0.24 5.8%
TPH GASOLINE FiD #3 (gc5) 1@ - 30,000 0.26 15.0% 131.44 0.33 9.2% 264.80 0.33 8.6%
TPH GASOLINE FLD #4 (ge5) 10 - 30,600 0.31 15.4% 116.59 0.29 4.7% 116.22 0.29 5.0%
TPH DIESEL FID #2 (gc5) 25 - 20,000 .69 14.1% 260.20 0.65 6.3% 276.06 0.69 0.6%
TPH DIESEL FID #3 (gc5) 25-20,000 0.74 13.6% 580.77 0.74 0.1% 132214 4.83 11.8%
TPH DIESEL FID #4 (gc5) 25 - 20,000 0.61 11.1% 508.65 .64 4.9% 536.63 0.67 10.7%

CALIB RANGE - RANGE OF CALIBRATION CLURVE IN ppm

INITIAL RHF - 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-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

ANALY SRS PERFORME D BY MARCO A PEDRAZA
OATA REVIEWED BY KEWVIN SHELBURNE

FIMB E27. RE-01 BOX 29030 CAGUAS, PR 00725
TELEPHONE {7687} 720-0329 FAX 78u-3456

QM SITE LABS, INC




QA/QC REPORT - MS/MSD DATA

MATRIX SPIKE (MSYMATRIX SPIKE DUPLICATE (MSD)

OSL. Project #0210311CH2M CH2ZM HILL PROJECT NO. 167722 FL.FS
DATE: 03/12/02 PROJECT NAME: RRNAS SITES 88, 1970 AND 2036
COMPOUND SPK CON MS CONC %REC MS MSD CONC %RECMSD RPD  ACCEPTABLE  ACCEPTABLE
{ppm) {(ppm)} {ppm)} RPD RECOVERY
TPH-GASOLINE 100 98 98% 96 96% 2% 15% 81% - 126%

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

“ REC - PERCENT RECOVERY OF SPIKE FROM MATRIEX
RPD - REV ATIVE PERCENT DIFFERENCE BETWEEN MATRIX SPIKE AND MATRIX SPIKE DUPLICATE RECOVERIES

ANALYSES PERFORMED BY MARCO A PEDRAZA
LA LA REVIEWED BY KEVIN SHELBURNE

ON SITE LABS. INC
PMB BZ¥, HC-01 BOX 28030, CAGUAS, P R 00725
TELECPHOME (= °77 1328 FAX TBS-3858



ab name: On Site Labs Inc
alysm date. 03/12/2002 11.42:56
Method: EPA BD158 mod.
fabID: GC-5
Descrption: FID2 - Ch. 2
Column: XTI-&, 30m, 0.53mm, 1.5um
Carner; N2
Data file: 0312FB3.chr
Sampie: 50/100 ppm GO OPEN
Operator MAP
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ab name: On Sde Lats Inc

‘yus date.
IAathod:
Lap {D
esCnption”

031272002 10:08°45
EFPA BO138 mod.
GC -5

FID3-Ch. 3

Column: XT)-5, 30m, 0.53mm, 1.5um
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Lab name On 5ite Labs In¢
-alysis dale 03/12/2002 10:48 47
rethod EPA 8D15B mod.”
LabiD GC -3
Jescripgon FID4-Ch. 4
Column. XTI-5, 30m, 0.53mm, 1.5um
Carmier N2
Data fie 0312fd2 CHR {
Sampis 10072200 ppm G/D open
Operator MAP
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Component Retention Area Exlernal Units
soline 1.916 116 589 95.25
sel 13.116 508.650 209.84 ppm
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Lat name: On Sne Labs Inc
alyws date: 0/1272002 18:39.55
tdethod: EFA 80158 mod
LabiD: GC -5
2escnption; FID2 - Ch. 2
Column; XTES, 30m, 0.53mm, 1 Sum
- ToWN2
e: 0312bi8.CHR ()
<« ple. 50/100 ppm G/ CLOSE
Cperatsr: MAP
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Component Retention Ares Externai  Unils

sohne 2.166 48 162 47 03
esel 14.183 276.055 93.44 ppm

324217 146 48









Lat name

natys:s gele.

Method

fabiD:
Description’
Column;
Carmet;
Data file:
Sample;
Crperator:

54

Companent Retention Area Extarnal  Unita

ischne
agal

Qn Sita Labs Inc
03/4272002 18:39:55

EPA BO158 mod.

GC-5

FID4-Ch, 4

XTi-5, 30m, 0.53mm, 1.5um
N2

03921018.CHR ()

100/200 ppm G/D CLOSE
MAP

BT L)
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1.566 116221 94.95
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Lab name:
natyss date:
Method:
Lab ID
Oescripiion:
Celymn:
ner.

file-
~ample:
Cparator

"
g
a

k1

2

'

2

4

DO e DO D LR —

10
1
12
13
i
15
RT3
“12
s B
18
20
(A
Frd
23

On Site Labs inc
Q1272002 18:13:18

EPA 80158 mod.

GC-5

FID3-Ch 2

XTk5, 30rn, 0.53mm, 1 Sum
N2

0312fci2.CHR ()
CA-53-80matmx spike

MAF

Compunant Retention Al Exiamal  Unids

ioline

1 465 141,960 88,00

141.800 38.0C



Lat name On Sile Labs Inc
alysss date. 03/12/2002 18:13:18
Method EFA B015B mod
Lab D GC-%5
Description FiB 4 - Ch. 4
Cotumn: XT4-5, 30m, 0.53mm, 1.5um
Carrier: N2
Oata file; 0312/42 CHR (0
Sampte: CA-S-80matmix spike dupl
Operator. MAP
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QA/QC REPORT - CALIBRATION DATA

OSL Project #0210311CH2M CH2ZM RHILL PROJECT NO. 167722 FLLFS
DAILY CALIBRATION DATE: 03/18/02 PROJECT NAME: RRNAS SITES 88, 1970 AND 2036
INITIAL OPENING CLOSING
COMPOUND DETECTOR CALIB RANGE RF %RSD AREA RF YoDIFF AREA RF %DIFF
TPH GASOLINE 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 {gc3) 10 - 30,000 0.36 15.0% 63.33 0.32 12.5% 138.73 0.35 4.2%
TPH GASOLINE FID #4 {gch) 10 - 30,800 0.31 15.4% 260.33 0.33 5.3% 258.56 0.32 5.6%
TPH DIESEL FID #2 (gc5) 25 - 20,000 069 14.1% 1040.89 0.65 6.3% 1218.97 0.76 9.8%
TPH DH=SEL FID #3 (gc5) 25 - 20,000 074 13.6% 327.45 0.82 10.8% 614.26 0.77 3.9%
TPH DIESEL FiD #4 {gcS) 25- 20,000 0.61 11.1% 1067.23 0.67 10.1% 1051.81 0.66 B.5%

CALIB RANGE - RANGE OF CALIBRATION CURVE IN ppm

INITIAL RF - AVERAGE RESPONSE FACTOR FROM MULTIPOINT CALIBRATION CURVE

% RSD - LINEARITY OF MULTIPCINT 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 PERFORMEDN BY MARCO AL PEDRAZA
DaTa REVIEWED BY KEWVIN SHELEURNE

OMUSITE LAGS. INC
FrAGE 607, HO-L1 BOx 29030, CAGUAS, PR 00775
TELERPROME | 787} L0032 FAX TBY-38L8




QA/QC REPORT - MS/MSD DATA

MATRIX SPIKE (MSYMATRIX SPIKE DUPLICATE (MSD)

OSL Project #0210311CH2M CH2M HILL PROJECT NO. 167722.F1.FS
DATE: 03/18/02 PROJECT NAME: RRNAS SITES 88, 1970 AND 2036
COMPOUND SPK CON MS CONC %REC MS MSD CONC %REC MSD  RPD  ACCEPYTABLE ACCEPTABLE
(ppm) {ppm) {(ppm1) RFD RECOVERY
TPH-GASOLINE 200 194 87% 179 90% 8% 15% 81% - 126%
TPH-DIESEL 400 437 109% el 111% 2% 15% 74% - 131%

ppm = PARTS PER MILLION

MS CONC - ANALYZED CONCENTRATION OF SPIKED SAMPLE

Y% 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 KEVIN SHELBURNE

UN SITE LAHS, INC
PMEB §27, HC-01 | 3, CAGUAS, PR 00725
TELEPHOME O3ey FAX T9-36858
















































QA/QC REPORT - CALIBRATION DATA

OSL Project #02i06311CHZM CHZM HILL PROJECT NO. 167722.FI.F5
DAILY CALIBRATION DATE: 03/18/02 PROJECT NAME: RRNAS SITES 88, 1870 AND 2036, CEIBA
INITIAL OPENING CLOSING

COMPOUND DETECTOR CALIB RANGE RF %RSD AREA RF %DIFF AREA RF YeDIFF
BENZENE P&T - GC3 0.5-75.0 85.78 8.1% 727.06 90.68 5.8% 716.45 89.56 4.4%
TOLUENE P&T - GC3 0.5-75.0 81.33 8.2% 689.17 86.15 5.9% 681.21 85.15 4.7%
ETHYLBENZENE PE&T - GC3 0.5-75.0 65.84 13.6% 467.28 58.41 11.3% 478.09 59.76 9.2%
m&p-XYLENES P&T - GC3 1.0-150 98.46 16.8% 1614.99 100.94 2.5% 1625.49 101.59 3.2%
o-XYLENES P&T - GC3 0.5-75.0 73.19 17.4% 566.88 70.86 3.2% §07.29 75.91 3.7%

CALIB RANGE - RANGE OF CALIBRATION CURVE I ppb

INITHAL RF - AVERAGE RESPOMNSE FACTOR FROM MULTIPOINT CALIBRATION CURVE

% RED - 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 - LIFFERENCE, IN PERCENT, BETWEEN THE AVERAGE RF AND THE OFENING OR CLOSING RF (+/- 20% ACCEFTABLE LIMITS)
OPENING - MID-POINT CALIBRATION STANDARD AMALYZED BEFORE SAMPLE ANALYSES BEGIN

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

AMALYEES PERFORMELD BY MARCC A4 PEDRAZA
LATA REVIEWED By KEVIN LHELBURMNE

OM 7= LABS NG
PMG G627, HCO1 E 1, CAGUAS, PR Q0725
TELEFHONE |. 2T FAX 789-36548




QA/QC REPORT - MS/MSD DATA

MATRIX SPIKE (MSYMATRIX SPIKE DUPLICATE (MSD)

OSL PROJECT #0210311CHZM CH2M HILL PROJECT NO. 167722.FLFS
DATE. 03/18/02 PROJECT NAME: RRNAS SITES 88, 1970 AND 2036
COMPOUND  SPK CONC MS CONC %REC MS MSD CONC %RECMSD RPD  ACCEPTABLE  ACCEPTABLE
{ppb) (ppb) (ppb) RPD RECOVERY
BENZENE 8.0 9.3 17% 93 117% 0% 20% 82% - 117%
TOLUENE 8.0 9.5 119% 9.3 117% 2% 20% B87% - 120%
ETHYLBENZENE 8.0 8.0 99% 8.0 100% 1% 20% B83% - 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
RFD - RELATIVE PERCENT DIFFERENCE BETWEEN MATRIX SPIKE AND MATRIX SPIKE DUPLICATE RECOVERIES

ANALYSES PERFORMED BY MARCC A PEDRAZA
DATA REVIEWED 8Y. KEVIN SHELEURNE

ON SITE LABS, INC
PMUB 627, HC-01 BOX 29030 CaAGUAS PR 00725
TELEPHONE {787} T20-0224 FAX 783-3858



S e n

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) (Lg/L) (ug/t)
ILAC1Y 03/18/02 ND ND ND ND
iLAD19 DUP. 03/18/02 ND ND ND ND
DETECTION LIMIT (pgit) 1.0 1.0 1.0 3.0

"MD"’ INDICATES ANALYTE NOT DETEGTED AT OR ABOVE THE LISTED DETECTION LIMIT
CUP = LABORATORY DUPLICATE

o/l = MICROGRAMS PER LITER

ANALYSES PERFORMED BY - MARCO A PEDRAZA

DATA REVIEWED BY KEVIN SHELBURNE



dysis date; 03/18/2002 10:39:59
Mathod: EPA B020A mad.
Lab iD: GC-3-P&T
astription: PIDT-CHANNEL 1
Column: Rix-5, 30m,1D.53mm,5um
Camier; Nitrogen 1 kgicm3
Data file: 0318P1 CHR ()
Sample: B ppb BTEX OPEN STD

Operator: MAP
52500
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' [ = 06
" L:_‘.:‘__&_E}{}ﬂ_ﬂmm
i - WEP-EYLENES. 350

[ ———— N
.ompanent Retention  Height Area Extemal Intemal Units
IZEME 4116 71676 727.064 8.48 8.4759 pob
TFT 5366 111.960 1188,597 1329 13.2923 ppt
UENE 6933 78.680 689.170 8.47 8.4737 ppb
YLBENZENE 9183 72.818 467.283 710 7.0972 ppb
3 XYLENE 9350 181.067 1614.985 16.40 16.4024 ppty
YLENE 9.883 67.820 566.881 7.75 7.7453 ppb
iFB 10.533 345781 2848708 12.48 12.4943 ppb

8102887 73.98 73.9813













alysms date: 021872002 11:30:48
Mathod EPA 80204 mod.
Lab ID; GC-3-P&T
Jescription: PID1-CHANNEL 1
Column: Rbe-§, 30mD.53mm,5um
Camer. Nitrogen 1 kgicma
Data file: 031BP2.CHF {)
Sample: method blank

Oparetor: MAP
&2 Smy 25 000y
w0
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ompanent Retention  Height Area External Intemal  Unls

TFT 5383 79.558 837.175 938 §.3623 ppb
BFB 10550 183.309  1406.245 617 6.1677 ppb

2243 420 16.53 15.630G
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hysis date: 03¥18/2002 15:05'58
Method: EPA BD20A mod.
Lab I GC-3:P&T
escription. PID1-CHANNEL 1
Column: Rbe-§, 30m,10.53mm, 5um
Carier: Nitrogen 1 kgicmn3
Date “=; 0318P11.CHR {)
& JLAD25/0305CH2ZM
C r. MAR s} ‘]”

' 275

£ ant  Retenton Height Area External  Intemal Units

+TET 5350 73717 781.054 8.85 6.8465 ppb
3FB 10533 143708 1309.928 575 5.7453 pph

2100.882 14.59 14 5918



alysks date: 03/1872002 16:43:00
Method: EPA B0204 mod,
Lab iD: GC-3-PAT
Description: PIDT-CHANNEL 1
Column: Rbe5, 30m,10.53mm,5um
Camier: Nitrogen 1 kgicm3
Data fie: 0318P16.CHR {)
Sampla: JLAD27ERIQ305CHZM
Operator. MAP

.25

. T —————=— 55 TFIf53%

7+ ") TOLUENER B3

b ) {808

SS-BFEVIQ.516

Zormponent Retention  Height Ares Extemal fnternal  Units

TFT 5.316 136,660 145B.655 16.31 15.3424 ppb
UENE 6.883 5.046 54.392 0867 0.6688 ppb
BFB 10.516 437.579 1754788 16.47 16.4684 ppb

5267.836 3345 33.4496







ilysis date-
Mathed:
Lab 1D:
wascription.
Column:
Carmier,
Data file:
Sample:
Operator:

52 S0y

037182002 15:28:14
EPA 80204 mod.
GC-3-P&T
PID4-CHANNEL 1

Rbe-5, 30m 10.53mm, 5um
Nitrogen 1 kgicm3
G218P12.CHR (}
ILAQ19/0311CH2M

MAP

2750

= == §STFTIS.A

T T—— ==~ = SBFEN0SR

somponant

FT
iFB

Retention  Height Areg Extemal

5333 59.7B4 638.917 7.15
10533 125.292 1197.936 525

1836.853 12.40

Intemal  Units

7.1451 ppb
5.2541 ppb

12.3992
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dysis date. 03182002 16.25.14
Mathod: EPA BO20A mod.
Lab ID: GC-3-PAT
eschiption: PID1-CHANNEL 1
Column: Rix-5, 30m, 1D, 53mm,5um
Carmier: Nitrogen 1 kg/om3

Diatr

TR
BFB

0318P15.CHR ()
. 1LAD19/0305CH2M DUP
T MAP

Pl R

t_“__“—_—_::-; - = — SSAFRI0.EL

it Retenton  Height Area Extenal

5333 54209 584.744
10533 §3.848 548,181

1132.925

6.54
240

B.94

Intemal  Units

65393 ppb
24043 ppb

8.8436

32500







fFam PMB 627, HC-01 Box 28030, Caguas, PR 00725
c ] .lt‘_ L;__bs, l c. Telephone 787-720-0328 Fax 787-789-3858

February 23, 2002
OSL Projects #N2I0221CH2M

AMr. Tunch Orsov

CH2M HILL

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

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

Dear Mr. Orsoy:

Please find enclosed the analyiical repori for the samples coliected by CH2M HILL personnel
from the above-referenced site and delivered to On Site Labs (OSL} under the proper chain-of-
custody protacol. An OSL Puerlo Rico certificd-chemist performed the following anajyses:

¢ 4 soil samples analyzed for TPH-gas/diesel by modified EPA test method 8015B.

* 4 water samples analyzed for TPH-gas'diesel by modified EPA tcst method 8015B.
e 1 equipment blank water sample analyzed for TPH-gas/diesel.

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

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

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

The analytical results are sumrmarized 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.

Attachments



QA/QC REPORT - CALIBRATION DATA

TEG Project #0210221CHZM CH2M HiLL PROJECT NOC. 167722.FIFS
DAILY CALIBRATION DATE: 02/22/02 PROJECT NAME: RRNAS SITE 2036
INITIAL OPENING CLOSING
COMPOUND DETECTOR  CALIB RANGE RF %RSD AREA RF %DIFF AREA RF Y% DIFF
TPH GASOLINE FID #3 {ge5) 10 - 30,000 0.36 17.4% 741.13 0.37 2.4% 765.81 0.38 5.8%
TPH GASOLINE FID #4 (gcd) 10 - 30,000 .31 5.56% 652.41 0.33 6.6% 694.18 0.35 13.4%
TPH DIESEL FID #3 {gcS) 25 - 20,000 0.74 13.6% 3271.80 0.82 10.5% 2986.52 0.75 0.9%
TPH DIESEL FID #4 {gc5) 25 - 20,000 0.61 11.1% 2672.29 0.67 9.5% 265719 0.66 8.9%

CALIB RANGE - RANGE OF CALIBRATION CURVE IN ppm

INITIAL RF - AVERAGE RESPONSE FACTOR FROM MULTIPOINT CALIBRATION CURVE

% RSO - LINEARITY OF MULTIPOINT CALIBRATICN 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 AMALYZED BEFORE SAMPLE ANALYSES BEGIN

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

ANALYSES PERFORMED BY. MARCO A PEDRAZA
DATA REVIEWED BY' KEVIN SHELBLRNE

OM BITE LABS. INC
FMB 827, HC-01 BOX 29030, CAGUAS, PR Q0725
TCLEPHONE (7873 720-0029 FAX 789-3858




QA/QC REPORT - MS/MSD DATA

MATRIEX SPIKE {MSYMATRIX SPIKE DUPLICATE (MSD)

TEG Project #0210221CH2M CH2M HILL PROJECT NO. 167722.FI FS
DATE: 02/22/02 PROJECT NAME: RRNAS SITE 2036
COMPOUND  SPK CON MS CONC %REC MS MSD CONC %REC MSD RPD  ACCEPTABLE ACCEPTABLE
(ppm) (ppm) (ppm) RPD RECOVERY
TPH-GASOLINE 500 412 82% 477 95% 15% 15% 81% - 126%
TPH-DIESEL 1,000 878 88% 1020 102% 15% 15% 74% - 131%

ppm = PARTS PER MILLION

MS CONC - ANALYZED CONCENTRATION OF SPIKED SAMPLE

% REC - PERCENT RECOVERY OF SPIKE FROM MATRIX

RPD - RELATIWVE PERCENT DIFFERENCE BE TWEEN MATRIX SPIKE AND MATRIX SPIKE DUPLICATE RECOVERIES

AMALYSES PERFORMED BY MARCD A PEDRAZA
DATA REVIEWED BY KEWVIN SHELBURNE

ON SITE LABS, INC
PRB 627, HC.03 BOX 23030, CAGUAS, P 00725
TELEPHOWME {787) 7200329 FAX 7B5-285E
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LABORATORY QA/QC

CH2ZM HiLL

TEG Project #0210221CH2M

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

TPH-GAS TPH-DIESEL
SAMPLE DATE Cs-Cyy Cy3-Cos
NUMBER ANALYZED (mg/L) (mg/L)
HLA0O9 02/22/02 ND ND
HMLAOCY REP 02/22/02 ND ND
DETECTION LIMIT (mg/L) 10 25

mg'. = MILLIGRAMS PER LITER

REP = LABORATORY REPLICATE

*NDTINDHCATES AMALYTE NOT OETECTED AT OR ABCWVE THE LISTED DETECTION LIMIT
ANALY SES PERFORMED BY MARCC A FPEDRAZA

DATA REVIEWED BY KEVIN SHELBURNE






Lab name: Cn Ste Labs inc
Analysm date: 02722/2002 08:13.53
Method: EPA 80158 mod.
Lab!D; GC -5
Descripton: FID 4 -Ch. 4
Column: XTLS, 30m, 0.53mm, 1.5um
Camiar: N2
Dats fite; 0222fdd.CHR
Sample: HLADTB/0221CHZM
Operator, MAP
Comments:
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QA/QC REPORT - CALIBRATION DATA

On Site Project #02i0221CH2ZM CH2M HILLIPROJECT NO. 167722 FiFS
DAILY CALIBRATION DATE" 02/22/02 PROJECT NAME: RRNAS SITE 2036, CEIBA
INITIAL OPENING CLOSING

COMPOUND DETECTOR CALIB RANGE RF %RSD AREA RF %DIFF AREA RF “%DIFF
BENZENE PID1 - GC2 0.5-100 1.66 12.0% 35.01 1.40 15.7% 31.47 1.57 5.2%
TOLUENE PIDY - GC2 0.5-100 1.62 12.3% 3707 1.48 8.5% 33.72 1.69 4 1%
ETHYLBENZENE PiD1 - GC2 0.5-100 117 16.6% 3272 1.31 11.9% 24.32 1.22 3.5%
m&p-XYLENES PID1 - GC2 1.0-200 1.80 15.9% 85.46 1.71 5.1% 76.90 192 6.8%
o0-XYLENES PID1 - GC2 0.5 - 100 1.36 12.1% 33.95 1.36 0.2% 29.43 1.47 8.2%

CALIB RANGE - RANGE OF CALIBRATION CURVE IN ppb

INITLAL 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 FACTUOR FROM MID-POINT CALIBRATION STANDARD

% DIFF - DIFFERENCE. IM PERCENT, BETWEEN THE AVERAGE RF ANO THE OPENING OR CLOSING RF [+ 20% ACCEPTABLE LIMITS)
OPENING - MID-POINT CaLIBRATION STANDARD ANALYZED BEFORE SAMPLE ANALYSES BEGIN

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

AMALYSES PERFORMED BY WMARCO A PEDRAZA
DATA REVIEWED BY KEVIN SHELBURNE

On Site Labs, Inc
PMB 627 HC-01 BOX 20030, CAGUAS, PR 00725
TELEPHOMNE {7* "7 0329 FAX 789-3858




QA/QC REPORT - MS/MSD DATA

MATRIX SPIKE (MS)YMATRIX SPIKE DUPLICATE (MSD)

On Site Project #0210221CH2M CH2M HILL PROJECT NO. 167722.F.FS
DATE: 02/22i02 PROJECT NAME: RRNAS SITE 2036
COMPOUND  SPK CONC MS CONC %REC MS MSD CONC %REC MSD  RPD  ACCEPTABLE  ACCEPTABLE
(ppb) (ppb) {ppb) RPO RECOVERY
BENZENE 12.0 126 105% 10.3 B6% 20% 20% 82% - 117%
TOLUENE 12.0 13.6 113% 12,1 101% 12% 20% B87% - 120%
ETHYLBENZENE 12.0 14.6 122% 13.0 108% 12% 20% 83% - 131%
TOTAL XYLENES 36.0 438 122% 376 104% 15% 20% 87% - 123%

ppb = PARTS PER BILLION
MS CONC - ANALYZED CONCENTRATION OF SPIKED SAMPLE

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

AMALYSES PLRI ORMED BY MARCO A PEQORAZA
CATA REVIEWED 8Y KEVYIN SHELBURNE

OGN 51TE | ARG, WL
FMB 627, HC-01 BOX 25030, CAGUAS PR D025
TELEPHONE (TEF] 7200325 FAa FAD-I858


















LABORATORY QA/QC

CHZM HILL

TEG Project #0210221CH2M
BTEX (Mod. EPA Method BO20A) ANALYSES OF WATER

ETHYL- TOTAL
SAMPLE DATE BENZENE TOLUENE BENZENE XYLENES
NUMBER ANALYZED (ug/L) (ug/L) (ug/L) (ug/L)
HLA009 02/22/02 ND ND ND ND
HLAGO9 DUP 02/22/02 ND ND ND ND
DETECTION LIMIT (ug/L) 1.0 1.0 1.0 3.0

pgill = MICROGRAMS PER LITER

DUP = LABORATORY DUPLICATE

AMALYSES PERFORMED BY- MAFCO A PEDRAZA
DATA REVIEWED BY KEWIN SHELBURNE



























0 s. PHMB 627, HC-01 Box 29030, Caguas, PR 00725
- - Telephone 787-720-0320 7B7-788-
N Sitr Lal s, In 3. e rommon v

February 23, 2002
OSL. Projects #0210220CH2M

Mr. Tunch Orsoyv

CH2ZM HILL

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

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

Dear Mr. Orsoy:

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

* 9 so1l samples analyzed for TPH-gas/diesel by modified EPA test method 8015B.

e 2 water samples analyzed for TPH-gas/diesel by modified EPA test method 8015B.
¢ I equipment blank watcr sample analvzed for TPH-gas/diesel.

e 2 water samples analyzed for BTEX by modified EPA test method 8020A.

e 1 trip and 1 equipment blank water sample analyzed for BTEX.

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

The analyucal results arc 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.

vin Shelburne
rincipal

Attachments



QA/QC REPORT - CALIBRATION DATA

TEG Project #0210220CH2M CH2M HILL PROJECT NO. 167722.FL.FS
DAILY CALIBRATION DATE: 02/21/02 PROJECT NAME: RRNAS SITE 2036
INITIAL OPENING CLOSING
COMPOUND DETECTOR CALIB RANGE RF %RSD AREA RF %DIFF AREA RF YeDIFF
TPH GASOLINE FID #3 (gcs) 10 - 30,000 0.36 15.0% 1460.54 0.37 0.9% 1247.65 0.31 13.8%
TPH GASOLINE FID #4 {gc5) 10 - 30,000 0.3 15.4% 1082.76 0.27 11.5% 1065.07 0.27 13.0%
TPH DIESEL FiD #3 {gc5) 25 - 20,000 0.74 13.6% 3371.73 0.84 14.1% 3356.31 0.84 13.5%
TPH DIESEL FID #4 (gc5) 25 - 20,000 0.61 11.1% 2702.75 0.68 11.5% 2708.46 0.68 11.7%

CAL!B 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 - DEFECTOR 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

GCLOSING - MID-POiNT CALIBRATION STANDARD ANALYZED AFTER SAMPLES ANALYSES ARE COMPLETE

AHALYSES PERFORMED BY MaRCO A PEDRAZA
DATA REVIEWED BY KEVIN SHELBURNE

(N SITE LABS, INC
PMB 627, HC-01 80X 25030, CAGUAS, P R 00725
TELEPHONE [TA7} 720-0373 FAX 789.3858




QA/QC REPORT - MS/MSD DATA

MATRIX SPIKE (MSYMATRIX SPIKE DUPLICATE {MSD)

TEG Project #0210220CH2M CH2M HILL PROJECT NO. 167722 FILLFS
DATE: 02/21/02 PROJECT NAME: RRNAS SITE 2036
COMPOUND SPK CON MS CONC %RECMS MSD CONC %RECMSD  RPD  ACCEPTABLE  ACCEPTABLE
{ppm) {ppm) {ppm} RPD RECOVERY
TPH-GASOLINE 500 564 113% 540 108% 4% 15% 81% - 126%
TPH-DIESEL 1,000 1007 101% 1092 109% B% 15% 74% - 131%

ppm = PARTS PER MILLION

MS CONG - ANALYZED CONCENTRATION OF SPIKED SAMPLE

% REC - PERCENT RECOVERY OF SPIKE FROM MATRIX,

RPD - RELATIVE PERCENT DIFFERENCE BETWEEN MATRIX S5PIKE AND MATRIX SPIKE DUPLICATE RECOVERIES

ANALYSES PERFORMED BY MARCCO A PEDRAZA
OATA RFVIEWED BY KEVIN SHELBURNE

ON SITE LABS, INC
PMB 627, HC.01 BOX 29038, CAGUAS, P R (0725
TELEPHONF [787) 720-0328 FAX 780-3858







































_abk name. On Sta Labs ing
Jysis date 02212002 12:55320
Mathod. EPA B015B mod.
LabIC: GC-5
:seription: FiC4 -Ch. 4
Colurmm: XT3, 30m, 0.53mm, f.5um
Carnier; N2
Data fe; 0221{d5.chr
Sample: HLAQO7/0220CH2M
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QAJ/QC REPORT - CALIBRATION DATA

On Site Project #0210220CH2M CH2M HILL PROJECT NO. 167722.FIFS
DAILY CALIBRATION DATE 02/21/02 B PROJECT NAME: RRNAS SITE 2036, CEIBA
INITIAL CPENING CLOSING

COMPOUND DETECTOR CALIB RANGE RF %RSD AREA RF %DiFF AREA RF %DIFF
BENZENE PID1 -GC2 0.5-1000 1.66 12.0% 69.85 1.40 15.8% 40.32 1.61 2.8%
TOLUENE PID1 - GC2 0.5-100.0 1.62 12.3% 75.51 1.51 6.8% 4113 1.65 1.6%
ETHYLBENZENE PIDY -GC2  0.5-100.0 147 16.68% 6513 1.30 11.3% 31.21 1.25 6.7%
m&p-XYLENES PiD1 - GC2 1.0- 200 1.80 15.9% 177.01 1.77 1.7% 92.88 1.86 3.2%
0-XYLENES PID1 -GC2 0.5-100.0 1.35 12.1% 71.25 1.43 4.8% 35.69 1.43 5.0%

CALIE RAKGE - RAMGE OF CALIBRATION CURWE IM ppb

INITIAL RF - AVERAGE RESFOMSE FACTOR FROM MULTIPOINT CALIBRATION CURVE

% RS0 - LINEARITY OF MULTIFOINT CALIBRATION CURVE {+/- 20% ACCEPTABLE LIMITS)

AREA AREA COUNTS FROM DAILY CALIBRATION STANDARD

RF - DETENTGR RESPOMSE FACTOR FROM MICLPOINT CALIBRATION STANDARD

% DIFF - WWFFERENCE, IN PERCENT, BETWEEN THE AVERAGE RF AND THE OPENING OR CLOSING RF [+ 20% ACCTEPTABLE 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
OATA REVIEWED BY KEWIN SHELBLIRNE

On Site Labs, inc
PME 827, HC-01 BOX 29030, CAGUAS, P R 00725
TELEPHONE (787) 72D D329 FAX FB9.3858




QA/QC REPORT - MS/MSD DATA

MATRIX SPIKE (MSYMATRI!X SPIKE DUPLICATE (MSD}

On Site Project #02{0220CH2M CH2M HILL PROJECT NO. 167722 FIFS
DATE: 02/21/02 PROJECT NAME: RRNAS SITE 2036
COMPOUND SPK CONC MS CONC %REC MS MSD CONC %RECMSD RPD  ACCEPTABLE  ACCEPTABLE
(ppb} {ppb) (ppb) RFD RECOVERY
BENZENE 150 13.0 B7% 12.6 84% i% 20% 82% - 117%
TOLUENE 15.0 4.4 96% 137 91% 5% 20% 87% - 120%
ETHYLBENZENE 15.0 16.6 111% 14.1 84% 16% 20% 83% - 131%
TOTAL XYLENES 450 46.8 104% 42.4 84% 10% 20% 87% - 123%

ppb = PARTS PER BILLION

MS CONC - ANALYZED CONCENTRATION OF SPIKED SAMPLE

% REC - PERGENT RECOVERY OF SPIKE FROM MATRIX

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

ANALYSES PERFORMED BY MARCO A PECKALA
DATA REVIEWED BY KEWIN SHELBURNE

On Sie Labs, inc
PMB E27, HC-03 BOX 29uM, CAGUAS, B i 00725
TELEFHONE (T87) 720-G329 FAX 739 3858
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Leb D
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Column
Carrier

Daia file
Sampie
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Lab name:

On Sile Labs Inc

Analysis date: 02/24/2002 17:43:14
Method: EPA 8021 med.
Lab ID: GC-2
Descrption: PID - Ch. 14
Column: Bix-5,30m,5.0um,0.53mm
Camear: N2
Data file. 0221pt9.chr ()
Sampie. HLAQ15EB1/0220CHZM
Operaior: MAP
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Componant  Retenton  Area Edemal Intemal Unite
5S-TFT 5.250 15.044 1154 115369 ppb
35-BrB 10.316 40 948 13.28 13.2518 ppb
56,892 2479 247887
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PIMB £27. HC-01 Bow 2BC3C, Caguas, PR 00725

qn SitA Lab!'_J lnc- Telephane TEY-720-D329 Fax 757-TH9-3858

March 20, 2002
OSL Projects #0210305CH2M

Mr Tunch Orsoy

CH2M HILL

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

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

Dear Mr. Orsoy:

Please find enclosed the analytical report for the samples collected by CII2M 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-chemist performed the following analyses:

* 4 water samples analyzed for TPH-gas/diesel by modified EPA test method 8015B.
¢ 1 equipment blank water sample analyzed for TPH-gas/diesel.

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

« 1 tnpand ! equipment blank water sample analyzed for BTEX.

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

The analytical results arc 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 anatytical 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, Ine.

Attachments



QA/QC REPORT - CALIBRATION DATA

OSL Project #0210305CH2ZM CH2M HILL PROJECT NO. 167722 FL.FS
DAILY CALIBRATION DATE: 03/18/02 PROJECT NAME: RRNAS SITE 2036
INITIAL OPENING CLOSING

COMPOUND DETECTOR CAL!B RANGE RF %RSD AREA RF %DIFF AREA RF %DIFF
TPH GASOLINE FID #2 {gc5) 10 - 30,000 0.2 17.6% 210.68 0.26 2.9% 210.239 0.26 2.7%
TPH GASOLINE FID #3 {gch) 10 - 30,000 0.36 15.0% 63.33 0.32 12.5% 138.73 4.35 4.2%
TPH GASOLINE 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 {gc5) 25 - 20,000 0.69 14.1% 1040.89 0.65 6.3% 1218.97 0.76 2.8%
TPH DIESEL FID #3 (gcb) 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 - 20,000 0.61 11.1% 1067.23 0.67 10.1% 1051.81 0.66 8.5%

CALIB RANGE - RANGE OF CALIBRATION CURVE IN pprn

INITIAL RF - AVERAGE RESPONSE FACTOR FROM MULTIPOINT CALIBRATION CURVE

% RSO - 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 - DMIFFERENGCE, IN PERCENT, BETWEEN THE AVERAGE RF AND THE OPEMNING 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 BY KEVIN SHELBURMNE

QN SITE LABS, INC
PMB B2F, HC-0) BOX 25030, CAGUAS, PR 00725
TELEPHONE {TH7) 720-0524 FAX 783-3858




QA/QC REPORT - MS/MSD DATA

MATRIX SPIKE {MSYMATRIX SPIKE DUPLICATE {MSD)

QOSL Project #0210305CH2M CH2M HILL PROJECT NO. 167722.FL.FS
DATE: 03/18/02 PROJECT NAME: RRNAS SITE 2036
COMPQUND SPK CON MS CONC %REC MS MSD CONC %REC MSD  RPD  ACCEPTABLE  ACCEPTABLE
{(ppm} {ppm} {ppm} RPD RECOVERY
TPH-GASOLINE 200 194 97% 179 S0% B% 15% B81% - 126%
TPH-DIESEL 400 437 109% 444 111% 2% 15% 74% - 131%

ppm = PARTS PER MILLION

MS CONE - 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 MARCO A PEDRAZA
DATA REVIEWED BY KEVIN SHELBURNE

Ont SITE LARS, INC
PME 627, HIZ 01 BOX 29930, CAGUAS, P.R. 00725
TELFPRONE (7 0329 FAX 789-3853



















































QA/QC REPORT - CALIBRATION DATA

OSL Project #0210305CH2M CH2M HiLL PROJECT NO. 167722.FLFS

DAILY CALIBRATION DATE: 03/18/02 PROJECT NAME: RRNAS SITE 2036, CEIBA
INITIAL OPENING CLOSING

COMPQOUND DETECTOR CALIB RANGE RF %RSD AREA RF Y%DIFF AREA RF %DIFF
BENZENE PID1 - GC2 0.5-75.0 B5.78 B.1% 727.06 90.88 5.9% 716.49 B9.56 4.4%
TOLUENE PID1 - GC2 05-750 B1.33 B.2% Gaw .17 B6.15 5.9% 681.21 85.15 4.7%
ETHYLBENZENE FID1 - GC2 05-75.0 65.84 13.6% 467.28 58.41 11.3% 478.09 59.76 9.2%
m&p-XYLENES PID1 - GC2 1.0- 150 98.46 16.8% 1614.99 100.94 2.5% 1625.49 101.59 3.2%
0-XYLENES PID1 - GC2 0.5-75.0 73.19 17.4% 566.88 70.86 3.2% 607.29 7591 3.7%

CALIE RANGE - RANGE OF CALIBRATION CURVE 1H ppb

INITIAL RF - AVERAGE RESPONSE FACTOR FROM MULTIFOINT CALIBRATION CURVE

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

AREA - AHEA COUNTS FROM DALY CALIBRATION STANDARD

RF - DETECTOR RESPONSE FACTOR FROM MID-POINT CALIBRATION STANDARD

% DIFF - DIFFEREMCE, IN PERCENT, EETWEEN THE AVERAGE RF AND THE OPENING OR CLOSING HiF (+/- 20% ACCEPTABLE LIMITS)
OPENING - MID-POINT CALIBRATION STANDARD ANALYZED BEFORE SAMPLE ANALYSES BEGIN

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

AMAL ¥YSCS PERFORMED BY MARCO A PEDRAZA
GATA REVIEWED BY: KEVIN SHELEURNE

OH SITE LABE, INC
FMB 627 1L 01 BLaX 29030 CAGUAS, PR 00728
TELEPHONE (787) T20-u320 FAX T88-3858




QA/QC REPORT - MS/MSD DATA

MATRIX SPIKE (MSYMATRIX SPIKE DUPLICATE (MSD)

QSL PROJECT #0210305CH2ZM CH2M HILL PROJECT NO. 167722.FI.FS
DATE: 03/18/02 PROJECT NAME: RRNAS SiTE 2036
COMPOUND SPK CONC MS CONC %REC MS MSD CONC %REC MSD  RPD  ACCEPTABLE  ACCEPTABLE
{ppb) {ppb) ippb) RPD RECOVERY
BENZENE 8.0 9.3 117% 9.3 117% 0% 20% B82% -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% B3% - 131t%
TOTAL XYLENES 24.0 28.2 117% 28.1 117% 0% 20% B7% - 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

AMHALYSES PERFORMED BY MARCO A FEDRAZA
DATA REVIEWED BY KEVIN SHELBURNE

OM SITE LABS, INC
PMB 627, )4C-01 BOX 25030, CAGUAS, PR 0Q72%
TELEPHONE (787 9 Fax 7BY-3458



nalysis dats. 03/18/2002 10-35:89
Method, EPA BO20A mod
Lab ID. GC-3-P&T
Desoription: PIDI-CHANNEL 1
Column: Rtx-5, 20m.1D.53mm Sum
Camar. Nitrogen 1 kg/cm3
Data file: 0318P1.CHR {)
Sample: & ppb BTEX OPEN STD
QOperator: MAP
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componant Ralention  Haighl Area External Internal  Units
NZENE 4116 71676  727.064 B.48 84759 ppb
STFT 5.386 111.960 1138.597 13.29 13.2923 ppb
HUENE 6.933 78.680 €89.170 B.47 8.4737 ppb
THYLBENZENE 9.183 72.818 457.283 7.10 7.0872 ppb
4P-XYLENE 9.350 181.067 1614.985 i6.40 16.4024 ppb
-XYLEKNE 9.883 E67.820 566.881 7.75 7.7453 ppb
3-BFB 10833 345781 2848708 12.49 12.4943 ppb

8102.687 73.58 73.9813












Lab narma:
“nalysis date:
Method:

Lab ID:
Description:
Cotummn:
Carmer

Data file:
Sample:
Oparator;

On Site Laba Inc.
0182002 11:30:48
EPA 8020A rmod.
GC-3-P&T
PID1-CHANNEL 1

Rix-5, 30m,ID.53mm 5um
Nitrogen 1 kg/om3
0318P2.CHR ()

method blank

MAP
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Retention  Height Area Externaf

5383 79.558 B37.175 9.36
10.550 163.309  1406.245 6.17

2243420 15.53
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6.1677 ppb

15.5300






















- B OB 627, HC-UT Box 29030, Caguas, PR 00725
on S|te I - b1 In r Telephane 787-720-0329 Fax 787-769.3858
C_ ¥ } —rm

March §, 2002
OSL Projects #0210308CH2M

Mr. Tunch Orsoy

CH2M HILL

4350 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 report for the samples coilected 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 Puerlo Rico certified-chemist performed the following analyses:

o 10 soil samples analyzed for TPH-gas'diesel by modified EPA test method 8015B.
1 water sample analyzed for TPH-gas/diesel by modified EPA test method 8015B.
1 equipment blank water sampie analyzed for TPH-gas/diesel,

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

! trip and 1 equipment blank water sample analyzed for BTEX.

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 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.

vin Shelbume
rincipal

Attachments



QA/QC REPORT - CALIBRATION DATA

OSL Project #0210308CH2M CH2M HILL PROJECT NO. 167722 FI.FS
DAILY CALIBRATION DATE: 03/08/02 PROJECT NAME: RRNAS SITES 88 AND 2036
INITIAL OPENING CLOSING
COMPOUND DETECTOR  CALIB RANGE RF %RSD AREA RF %OIFF AREA RF %DIFF
TPH GASOLINE FID #2 (gch) 10 - 30,000 0.26 17.6% 46.95 0.23 8.3% 47.54 0.24 7 1%
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) 10 - 30,000 0.31 154% | 123.62 0.31 1.2% 57.46 0.29 6.1%
TPH DIESEL FID #2 (gcb) 25 - 20,000 0.69 14.1% | 310.70 0.78 11.9% 275.38 0.69 0.8%
TPH DIESEL FID #3 (gc5) 25 - 20,000 0.74 13.6% | 669.09 0.64 13.2% 316.89 0.79 7.2%
TPH DIESEL FID #4 (gc5) 25 - 20,000 0.61 111% | 54853 0.69 13.1% 257.44 0.64 6.2%

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 COGUNTS 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

ANALYHES PERFORMED BY MARCU A PEDRAZA
DATA REVIEWED BY KEVIN SHELBURNE

(IH SITE LARS, INC
PMB bf HE-01 BOX 29030, CAGUAS, P R 00725
TELEPHONE (77 ) T20-032% FAX T89-3858
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Labname: On Site Labs Inc
wnalyss date. 0208/2002 18:22:58
Method: EPA BD158 mod.
LabiD: GC -5
Descnption: FID 3 -Ch. 3
Column: XT-5, 20m, 0.53mm, %.5um
Toper N2
file. 0308c18.CHR ()
wample 50100 ppm G/D CLOSE
Operatar MAR
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Labname On Site Labs Inc
~nalyws date 0082002 18.33.50
tethod EPA BD15B mod.
Lab!D: GC-5
Descnpton. FID 4 - Ch 4
Colump® XTI-S, 30m, 0.53mm, 1.5um
Carrer N2
Data fie: 0308fd18.CHR {
Sample 50/100 ppm G/D CLOSE
Cperator MAP
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OSL Project #0210308CH2M
DALY CALIBRATION DATE: 03/08/G2

QA/QC REPORT - CALIBRATION DATA

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

INITIAL OPENING CLOSING
COMPOUND DETECTOR CALIB RANGE RF Y%RS0D AREA RF %DIFF AREA RF %DIFF
BENZENE PIDi - GC2 0.5-75.0 1.66 8.0% 27.08 1.35 18.4% 32.07 160 3.4%
TOLUENE PiDt - GC2 0.5-75.0 1.62 6.6% 26.31 1.32 18.8% 33.51 1.68 3.4%
ETHYLBENZENE PID1 - GC2 05-750 1.17 11.4% 15.84 0.99 15.2% 25.30 1.26 8.1%
mé&p-XYLENES PID1 - GC2 1.0-150 1.80 10.4% 59.14 1.48 17.9% 7794 1.95 8.3%
0-XYLENES PID1 - GC2 0.5-75.0 1.36 8.6% 23.52 1.18 13.5% 30.33 1.52 11.5%

CALIB RANGE - RANGE OF CALIBRATION CURVE IN ppb
INITHAL RF - AVERAGE RESPONSE FACTOR FROM MULTIPOINT CALIBRATION CURVE

% RSD - LIMEARITY OF MULTIPGINT CALIBRATION CURVE {+/- 20% ACCEPTABLE LIMITS)
AREA - AREA COUNTS FROM DALY CALIBRATION STANDARD
RF - DETECTOR RESPOMSE FACTOR FROM MID-POINT CALIBRATION STANDARD
% DIFF - DIFFERENCE, IM PERCENT, BETWEEMN THE AVERAGE RF AND THE CPEMING OR CLOSING RF (+/- 20% ACCEPTABLE LIMITS)

OPENING - MID-POINT CALIBRATION STANDARD ANALYZED BEFORE SAMPLE ANALYSES BEGIN

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

ANALYSES PERFORMED BY MARCC A& PEDRAZA
OATA REVIEWED BY KEVIN SHELBURNL

UM SITE LABS. INC
FME 827, HC-01 BOX 23030, CAGUAS, P QUT25
TELEPHONE (787) 720-032% FAX 769-3856




QA/QC REPORT - MS/MSD DATA

MATRIX SPIKE (MSYMATRIX SPIKE DUPLICATE {(MSD)

OSL FRGJECT #0210308CH2M CH2M HILL PROJECT NO. 167722 FIFS
DATE" 03/08/02 PROJECT NAME: RRNAS SITES 88 AND 2036
COMPOUND SPK CONC MS CONC %REC MS MSD CONC  %REC MSD RPD ACCEPTABLE ACCEPTABLE
{ppb} {ppb} {ppb) RPD RECOVERY
BENZENE 10 11.7 117% 12.1 121% 3% 20% 82% - 117%
TOLUENE 10 12.2 122% 128 128% 5% 20% B7% - 120%
ETHYLBENZENE 10 13.1 131% 13.2 132% 1% 20% B3% - 131%
TOTAL XYLENES 30 3.0 130% 29.9 133% 2% 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 MATRLX SPIKE AND MATRIX SPIKE DUPLICATE RECOVERIES

AMALYSES PERFORMED BY MARCO A PEDRAZA
DATA REVIEWED BY KEVIN SHELBURNE

OM SITE LASS, INC
PME G627, tlC-01 BOX 29000, CAGUAS PR 00725
TELFPHOME {7¢ £H FAX THY-385H









Lab nama:
Analysis date:

On 8ie Labs Inc
03/08/2002 09.21.31

Meihod. EPA B021 mod.
Lab ID; GC-2
Cescription: PID - Ch, 1
Column: Rbe-5,30m,5.0um,0.53mm
Camer: N2
Data fike: 0308pt2.chr ()
Sampie: CA-5-28 matrix apike
Operator: MAP
s 2% 0o
Hgnlc
i |
2- | ,
3 i
se2 ) |ma.s |
J[ l |
P BL SENZENE |
7 1 . I
[ RA] a-THT
LT3 !
b5 B b e T
ICI: |
Y L
- v Eyiv wiFergena !
! =
L | | - ]
Coinponenl  Reienliun  Area Exiarnal  Inlermal  Unils
ATHE 3.683 5.19% 1285  12.6500 ppb
THZERNE 6.256 19.476 1473 4117325 ppb
T 7.433 27624 1999 19.9520 ppb
A 8566 19.782 t22y 122111 ppb
ylbenzene 1433 15328 1340 13.1008
'&F-xyiane 11.303 45.424 2679 257911 ppb
Laylene 11,833 17918 1347 13,1750 ppo
:5-8F8 12.450 /3718 Z3B6  Z3.8570 ppb

26.474 13251 1325088
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