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Executive Summary

The US. Navy has conducted a 5ite Characterization (S5C) investigation of a former
underground storage tank (UST} located near Building 1970 (Site 1970) at U.S. Naval Station
{NAVSTA) Roosevelt Roads, Puerto Rico. The former UST at Site 1970 was a 550-gallon
fiberglass tank that stored diesel fucl. Following a failed integrity test in 1992, limited soil
analyses were conducted for total petroleum hvdrocarbons (TPH) and benzene, toluene,
ethylbenzene, and xylene (BTEX). TPH levels exceeding the 100 milligrams per kilogram
(mg/Kg) target level established by the Puerto Rico Environmental Quality Board (PREQB)
for soil were encountered in one soil sample (280 mg/kg). As a result, PREQB requested a
SC investigation of the site. The tank was removed in March 1997 and the excavated soil
was disposed at a certified landfill.

The SC investigation at Site 1970 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-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 analvzing soil and groundwater samples; and providing recommendations
for the site based on the investigation findings.

Samples from each exploratory soil boring werc collected every 3 feet starting at 3 feet
below land surface (bls) and terminating at 3 fect above groundwater depth. Coliected 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 1970 is controlled by elevation differences between the project site
and the surrounding hilly terrain. Based on water table elevation measurements taken
during the SC investigation, groundwater flows predominantly in a southeasteriy direcion
away from the former UST. Groundwater downgradient of the former UST was
encountered at depths ranging from 9.8 to 13.8 ft bls.

The soil and groundwater screcning results indicate the absence of significant soil or
groundwater contamination at Site 1970. 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 findings of the SC investigation, No Further Action (NFA) is recommended for
Site 1970. Because of the absence of hydrocarbons in soil and groundwater at the site, no
remediation measures are necessary.
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SECTION 1

Introduction

Pursuant to Navy CLEAN II Contract N62:470-95-D-6007, CH2M HILL was authorized by
the U.5. Navy to conduct a Site Characterization (SC) investigation of a former underground
storage tank {UST) located near Building 1970 (Site 1970) 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 1970. This
report will be submitted to the Underground Storage Tartk 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 1970 is shown on Figure 1-2.
The former UST at Site 1970 was located adjacent to the existing Building 1970 at NAVSTA
Rooscvelt Roads. The site topography is shown on Figure 1-3.

1.2 Site Background

The former UST at Site 1970 was a 550-gallon fiberglass tank that stored diesel fuel.
Following a failed integrity test in 1992, limited soil analyses were conducted for total
petroleum hvdrocarbons (TPH) and benzene, tolucne, ethylbenzene, and xylene (BTEX).
TPH levels exceeding the 100 milligrams per kilogram (mg/Kg) target level established by
PREQB for soil were encountered in one soil sample (280 mg/kg). As a result, PREQB
requested a SC investigation of the site. No significant BIEX contamination was reported.
The tank was removed in March 1997 and the excavated soil was disposed at a certified
landfill.

1.3 Previous Investigations

No previous 5C imvestigations have been conducted at Site 1970. The U.S. Navy requested
that a SC investigation be conducted at Site 1970 to evaluate whether petroleum products
once stored m 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 1970 was to assess the horizontal and
vertical extent of potential soil and groundwater contamination from the former 350-gallon
diesel fuel UST and associated piping that were removed from the site. The SC investigation
involved installing exploratory soil borings and permanent groundwater menitering wells;

P
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SECTION 1 - INTROSUCT.ON

collecing and 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 monitoring wells were installed at
Site 1970 to meet the project objectives. Soil and groundwater samples collected from the
so0il borings and monitoring wells were analvzed by On Site Labs, Inc., of Caguas, Puerta
Rico. The findings of the investigation werc used to assess potential exposure to human
health and the environment.
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SECTION 2

Investigation Methodology

The SC investigation ai Site 1970 was ¢conducted during February 15 to fune 7, 2002 by two
experienced CH2M HILL environmental engineers and a drilling subcontractor. The
primary field activities involved installing soil 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 & Safety Plan
(CH2M HILL, 2002) prepared for the project.

2.1 Soil Borings

A total of nine exploratory soil borings were installed at Site 1970 (Figure 2-1}. Completed soil
boring logs for 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 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 installed and sampled.

2.1.1 Soil Boring Installation

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

2.1.2 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 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 US.
Environmental Protection Agency (EPA) Method 8015B for both Gasoline Range Organics
(GRO) and Diesel Range Organics (DRO}. The analy tical 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.

TPa
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2.1.3 Groundwater Screening

For groundwater screening, one groundwater sample was collected from each svil boring

using a peristaltic pump and analvzed for TPH by EPA Method 8015B for GRO and DRO

compounds and for BTEX by EPA Method 8020A. The analytival results were used to help
Jocate additional exploratory soil borings to delineate the extent of potential groundwater
contamination prior to installing the permanent groundwater monitoring wells.

2.2 Monitoring Welis

A total of three permanent groundwater monitoring wells were installed at Site 1970 (see
Figure 2-1). The locations of the monitoring welis were determined from screening and
analyses of soil and groundwater samples collected from the exploratory soil borings.

As shown on Figure 2-1, the three monitoring wells installed at Site 1970 were in the parking
lot downgradient of the former UST. Several attempts were made to install monitoring wells
in the immediate vicinity of the former UST; however, the drili rig experienced refusal or
very dense soil before reaching groundwater during all attempts (see Appendix A). Refusal
conditions were encountered at the locations of SB-01 (3.5 ft bls), SB-05 {2.8 ft bls), and 5B-06
(2.5 ft bls), and are attributed to unidentified buried struchures. In addition to refusal
conditions, drilling in the immediate vicinity of the former UST was complicated by the
presence of extensive overhead electrical lines. Extremely dense soil was encountered
between 12 ft bls and 15 ft bls at all other soil boring locations in the vicinitv of the former

UST.

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
punchuring undergronnd 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 monitormg 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 fect 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

Tef
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during 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 scal 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 b 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 If 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 furnished with an 8.5-inch-diameter,
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
keved alike} were installed.

TAELE 21
Monitaring Well Completion Summary
Site 1870, U.5. Naval Station Roosevelt Roads

Well Designation 1970-MW1 1970-MW2 1970-MW.3
Date Installed 03/11/2002 B 03/11/2002 o 03/11/2002
Total Well Depth (ft, bis) 28 27 27
Type of Completion Fiush Flush Flush
Top of Casing Elevation (f) 119.69 123.86 123.26
Casing Type Schedule 40 PVC Schedule 40 PVC Schedule 40 PVC
Casing Length(s) 8 12 12
Screen Type Schedule 40 PVC Schedule 40 PVC Schedule 40 PVC
Screen Slot Size (in) 0.01 0.01 0.01
Screen Length {ft) 20 15 15
Screen Interval {ft, bls) 8-28 12-27 12-27
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

bls = below land surface

TPA
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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 ciear, 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 nephelometric
turbidity units {(NTUs) of each other,

Monitoring wells were purged prior to sampling using a peristaltic pump at a low flow rate.
Conductivity, pHl, 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 cach other.

2.2.3 Groundwater Sampling

Completed well sampling logs for the newly installed monitoring wells are provided as
Appendix D. After the monitormg 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 botile was installed in the
suction fubing 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 bottles 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 three monitoring wells installed at Site 1970 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 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 water table clevation
maps, groundwater at Site 1970 flows predominantly in a southeasterly direction away from
the former UST location.

TPA,
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TABLE 2-2
Water Table Ejevation Data

Site 1870, U.5. Naval Station Roosevelf Roads

Elevation of Water Level
Well Top of Casing Depth to Water Elevation
Designation Date {tt, RRD) (ft) (1, RRD)
1970-MW1 06/07/2002 119.69 9.78 109.91
T1970-MW2 06/07/2002 123.86 13.98 109.90
- 1970-MW3 06/07/2002 123.26 IETY I 110.44
Notes:
ft = feel

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:

e 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
mstallations 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:

» [DW drums containing water - Reactivity /Corrosivity /Ignitability (RCl) and TPH
(DRO and GRO)

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

The results of these analyses were submitted to the disposal conlractor prier to drum pick-up.

TF#,
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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 Roosevelt
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 formation, and the highest
clevations 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 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 describe the local shallow site geologv. l.ithelogic descriptions are included wilhin
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 1970 lies within a facility and parking lot (approximately 28 feet
above msl) with local rolling topographv. Beneath Site 1970, 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 were primarily gray,
greenish gray, dark grayish brown, and yellowish brown. The colors of the soils were
determined using the Munsell soil color system. 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 to 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 instaliation of soil borings
and monitoring wells for the 5C investigation.

3.2 Site Hydrogeology

Groundwater flow at Site 1970 is controlled by elevation differences between the project site
and the surrounding hilly terrain. Groundwater flows predominantly in a southeasterly
direction away from the former UST (see Figure 2-2). Groundwater downgradient of the
former UST was encountered at depths ranging from 9.8 to 13.8 ft bls.

i
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Although the exact groundwater depth could not be ascertained in the vicinity of the former

UST, ground elevation data collected during the professional survey indicates that
groundwater depths in the vicinity of the former UST are greater than those in the

downgradient arcas where the monitoring wells were instalied.
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SECTION 4

Investigation Finding=

The findings of the SC investigation of Site 1970 are presented in the following subscctions.
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.

41 Soil Screening Results

The soil screening results for Site 1970 are presented in Table 4-1. As shown in Table 4-1,
total erganic vapers emitted from collected seil samples were very low for all soil borings.
Total organic vapor levels ranged from 0 to 4.5 parts per million (ppm). OVM readings that
are this low indicate negligible organic vapor levels from either hydrocarbons or methane.
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
Soil Screening Resuits {Samples analyzed for TPH are in bold}

Sife 1870 U.S. Naval Station Roosevelt Roads

Sample Depth  Total Organic

Sampile Designation Date Sampled {ft bls) Vapors (ppm)

1970-5B01 03/06/2002 0-1 3.1

03/06/2002 335 45
1970-5B02 03/06/2002 0-1 35
03/06/2002 3-4 4.4

. . 03/06/2002 7-9 0.2 )
1970-5803 03/06/2002 0-1 2.7
03/06/2002 3-4 0.6

03/06/2002 79 NA
1970-5B04 03/07/2002 01 0.3
. 03/07/2002 3-4 0.3
1570-5B05 03/07/2002 0-1 0.6

03/07/2002 3-4 15

1970-5806 03/07/2002 0-1 03
1970-5B07 03/08/2002 01 4.1
03/08/2002 3-4 0.8
03/08/2002 12-14 0.8

o 03/08/2002 17-18 o
1970-SB08 03/09/2002 0-1 0.3
03/09/2002 3-35 0
03/09/2002 7-9 0
03/09/2002 12-14 0
03/09/2002 17-19 0
03/09/2002 22-24 0

P&,
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TABLE 41
Soil Screening Results {Sampies analyzed for TPH are in bold}
Site 1970, U.5. Naval Station Roosevelf Roads

Sample Depth  Total Organic

Sample Daesignation Date Sampled {ft bls) Vapors {ppm)

1670-5B09 03/10/2002 0-1 0]
03/10/2002 3-4 0]
03/10/2002 7-9 0
03/10/2002 12-14 NA
03/10/2002 17-19
03/10/2002 22-24 0

Notes:

NA = Nol Analyzed
BLS = below land surlace
ppm = parts per million

4.2 Groundwater Screening Results

The groundwater screening results for Site 1970 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
1970 had detectable levels of TPH or BTEX.

TABLE 42
Groundwater Analytical Results
Sife 1870 U.S. Naval Station Rooasevell Roads

EPA Method EPA Method EPA Method
BO15B BO15B 8020A
(GRO) TPH {DRO) TPH Total BTEX
Soil Boring Date Sampled Sampie Matrix {mglkg) {(mg/kg} {mg/kg)
1970-5B07 03/08/02 Water ND ND ND
1870-5B08 03/10/02 Water ND ND ND
1970-5B09 03/10/02 Water ND ND ND
Noles: TPH = Total Petroeleum Hydrocarbons - T -
Totai BTEX = Sum of Benzene, Toluene, Ethylbenzene, and Xylene Concentrations
mg/kg = Mitiigrams per Kilogram
usT = Underground Storage Tank
ND = Non detect

EPA = Environmental Protection Agency
80158 (GRO) = EPA Method 8015B Gasoline Range Organics
80158 (DRO) = EPA Method 8015B Diesel Range Organics

P
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4.3 Soil Analytical Results

The soil analytcal results for Site 1976 are presented in Table 3-3. As shown in Table 4-3,
none of the soil samples collected from the soil borings installed at Site 1970 had detectable
levels of TPH.

TABLE 4-3
Soil Analytical Resuits
Site 1870, U.S. Naval Stafion Roosevel! Roads

EPA Method EPA Method EPA Method
80158 80158 8020A
{GRO) TPH {DRO) TPH Total BTEX
Soil Boring Date Sampled Sample Matrix {mg/kg) {rmmaikg) {malkg)

1970-SB0O1 (0-1) 03/06/02 Soil ND ND NA
1970-SB01 (3-3.5) 03/06/02 Soil ND ND NA
1970-SB02 (0-1) 03/06/02 Soil ND ND NA
1970-5SB02 (7-9) 03/06/02 Soil ND ND NA
1970-SB0O3 (0-1) 03/06/02 Soil ND ND NA
1970-SB03 {7-9} 03/06/02 Soil ND ND NA
1970-5B04 {0-1) 03/07/02 Soil ND ND NA
1970-SB04 (3-4) 03/07/02 Soil ND ND NA
1970-3B05 {0-1) D3/07/02 Soil ND ND NA
1970-5B05 (3-4) 03/07/02 Soil ND ND NA
1670-8BO7 (0-1) 03/08/02 Soil ND ND NA
1670-5B07 (17-19} 03/08/02 Sai ND ND NA
1970-SBOB (7-9) 03/10/02 Soii ND ND NA
1970-5B08B (17-19} 03/10/02 Soil ND ND NA
1970-5B09 (7-9) 03/10/02 Soil ND ND NA
1970-SB0S (17-19} 03/10/02 Soif ND ND NA
Notes: TPH = Total Petroleum Hydrocarbons

Total BTEX = Sum of Benzeng, Toluene, Ethylbenzene, and Xylene Concentrations

mg/kg = Milligrams per Kilogram

UsT = Underground Storage Tarks

ND = Non detect

NA = Not Analyzed

EPA = Environmeniat Protection Agency
8015B (GRO) = EPA Method 8015B Gasoline Range Organics
B8015B (DRO) = EPA Method 8015B Diesel Range Organics

TPA!
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SECT ON 4 - INVESTIGATION FINDINGS

4.4 Groundwater Analytical Resulits

The groundwater analvtical results for Site 1970 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 Results
Site 1970, U.S. Nava/ Station Roosevelf Roads

PREQB Target

Parameters Levels 1970-MW-1 1970-MW-2 1970-MW-3
Date Sampled 03/11/02 0311102 03116/02
Benzene {ug/L) 5.0 ND ND ND
Toluene (pg/t) 1,000 ND ND ND
Ethylbenzene {pg/L) 700 NE ND ND
Total Xyienes {ug/L) 10,000 ND ND ND
Total BTEX {ng/L) 50 ND ND ND
TPH GRO {ugiL} - ND ND ND
TPH DRO {ugiL) - ND ND ND
Total TPH {ug/L) 50,000 ND ND ND
Notes:

ngfl. = Micrograms per Liter

PREQB = Puerto Rico Environmental Quality Board

Total BTEX = Sum of Benzene, Toluene, Ethylbenzene, and Xylenes
TPHDRO = ERA Method 8015M Diesel Range Organics

ND = Non detect

104y
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SECTION 5

Conclusions and Recommendations

5.1 Conclusions

The potential presence of petroleum hydrocarbons in soil and groundwater at Site 1970 was
evaluated during this SC investigation. The findings of the SC investigation are as follows:

s 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
investigation 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 mvestigation, CH2M HILL recommends No Further Action
(NFA) for Site 1970. Because of the absence of hydrocarbons in soil and groundwater at the
site, no remediation measures are necessary.

TP
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Roosevelt Roads Naval Air Station Field Data information Log for Groundwater Sampling

Page 1 of 1
Date (mm/ddfyy) (3/14/2002 Casing Diameter 2"
Field Personnel Hector M. Hernandez, Erik Isern Casing Material PVC
Site Name RRNAS Site 2036 Measuring Point Elevation
Job Number 167722.FI.FQ Height of Riser {above land surface) "
Well ID # 1970-MW-01 Land Surface Elevation
Weather Conditions Screened Interval
Air Temperature Dedicated Pump of Bailer Dedicated Teflon tubing
Total Well Depth (TWD) 27.83 Steel Guard Pipe Around Casing no
Depth to Groundwater (DGW) 9.81 Locking Cap yes
Length of Water Column (LWC) = TWD - DGW = 18.02 Protective Post/Abutment 8" steel well cover
1 Casing Volume = LWC x 0.163 Well Integrity Satisfactory yes
Standard Evacuation Volume = 2.94 Well Yield moderate
Method of Well Evacuation Geopump through Teflon tubing Comments/Observations:
Method of Sample Collection Geopump through Teflon tubing
Total Volume of Water Removed {gallons) 14.7 gallons )
Field Parameters

Volume Purged {gallons) Start 1 2 3 4 5

Pumping Rate (gpm} 0.25 0.25 0.25 0.13 0.25

Time (military) 14:37 14:49 15:01 15:13 15:35 15:47

pH 6.88 6.9 6.94 6.92 £.89 6.89

Specific Conductivity (mS/cm) 3.48 3.45 3.56 3.59 3.62 3.62

Temperature { °C) 319 31.9 31.9 32.0 1.8 31.8

Turbidity (NTU} 601 390 328 642 591 485

Dissolved Oxygen {mg/l) 5.05 4.15 4.41 4.45 408 3.87

ORP 142 133 129 95 53 45

Salinity 0.2 0.2 0.2 0.2 0.2 0.2

DTW (ft btoc) 10.01 11.67 11.86 12.28 12.51 12.52

Additional Comments/Observations

Sample 1D JLAQZ9

Sample Time: 15:50




























PWMB 627, HC-01 Box 28030, Caguas, PR 00725

On Site L; - 'S, lnc- Talephone 787-720-0329 Fax 787-788-3858

CHZ2M HILL PROJECT NO. 167722.FI.FS
RRNAS SITES 88 AND 2036
CEIBA, P.R.

OSL Project #0210308CHZM

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

TPH-GAS TPH-DIESEL

SAMPLE DATE Cs - Ciy Cys- Caa

NUMBER ANALYZED (mg/Kg) (mg/Kg)
METHOD BLANK 03/08/02 ND ND
JLAOO1 03/08/02 ND ND
JLA0O2 03/08/02 ND ND
JLAOO3 03/08/02 ND ND
JLA0O4 03/08/02 ND ND
JLAOQS 03/08/02 ND ND
JLAOOS 03/08/02 ND ND
JLAOQ7 03/08/02 ND ND
JLAOQS 03/08/02 ND ND
JLA0OY 03/08/02 ND ND
JLAO10 03/08/02 ND ND
DETECTION LIMIT (mg/Kg) 10 25

TPH (Mod. EPA Method 80158B) ANALYSES OF WATER

TPH-GAS TPH-DIESEL
SAMPLE DATE Cs-Cis Cia-Cas
NUMBER ANALYZED (mg/L) (mg/L)
METHOD BLANK 03/08/02 ND ND
JLAQ12EB1 03/08/02 ND ND
HLAQ30 03/08/02 ND ND
DETECTION LIMIT (mg/L) 10 25
mgl = MILLIGRAMS FER LITER AMALYSES PERFORMEb BY MARCO A FEORAZA
mgKg = MILLIGRAMS PER KILDGRAM DATA HEVIEWED BY KEVYIN SHELBURME

CONCENTRATIONS BASED ON DRY WEIGHT
“NO™ INDICATES ANALYTE NCT DETECTED AT OR ABOVE THE LISTED DETECTION LIMIT
SAIMPLING PERFORMED BY CH2M HILL PERSONNEL

Page 1of 2






m ' FMB 627, HZ-C1 Hox 28030, Caguas, PR 00725
On S|te == Ty ==m n - Telephone 787-720-0329 Fax 767-780.3858
] ', [ | ru

CH2ZM HILL PROJECT NO. 167722.FI.FS
RRNAS SITE 1970
CEIBA, P.R.

OSL Project #0210308CH2M-2

TPH {Mod. EPA Method 80158) ANALYSES OF SOIL

TPH-GAS TPH-DIESEL
SAMPLE DATE Cs - Ciy Cys - Cos
NUMBER ANALYZED (mg/Kg) (ma/Kg)

METHOD BLANK 03/11/02 ND ND
JLAD13 03/11/02 ND ND

JLAO14 03/11/02 ND ND
JLAO16FD1 03/11/02 ND ND
DETECTION LIMIT (mg/Kg) 10 25

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

TPH-GAS TPH-DIESEL
SAMPLE DATE Cs - Cyo Cis-Coa
NUMBER ANALYZED (mg/L) (mg/L)
METHOD BLANK 03/11/02 ND ND
JLAO15 03/11/02 ND ND
JLAO17 FD2 03/11/02 ND ND
JLAO19 EB2 03/11/02 ND ND
DETECTION LIMIT (mg/L) 10 25
gt = MILLIGRAMS PER LITER ANALYSES PERFORMED BY MARCO A. PEDRATA
migg = MILLIGRAMS PER KILOGRAM DATA REVIEWED BY: KEVIN SHELBURNE

COHCEHTRATIONS BASED QW DRY WEIGHT
"ND" INDICATES ANALYTE NOT DETECTED AT OR ABCOWE THE LISTED DETECTION LIMIT
SAMPLING PERFORMED BY: CH2M HILL PERSOMNNEL

Page 1 of 2






- PB 627, HC-01 Box 20020, Caguas, PR 30725
On slte Labs, ln - Telephone 787-720-0320 Fax 787-780-3858
[ ]

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 - Cy Cis - Ca

NUMBER ANALYZED (mg/Kg) (mg/Kg)
METHOD BLANK 03/12/02 ND ND
JLAO20 03/12/02 ND ND
JLAO21 03/12/02 ND ND
JLAC22 03/12/02 ND ND
JLAC23 03/12/02 ND ND
JLAO26 FD3 03/12/02 ND ND
ILAO17 03/12/02 ND ND
ILAC18 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- Cyy Cys- Coa
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
JLAO24 03/18/02 ND ND
JLAD25 03/18/02 ND ND
JLAO27 EB3 03/18/02 ND ND
ILAO1S 03/12/02 ND ND
DETECTION LIMIT (mg/L) 10 ' 25
mplL = MILLIGRAMS FER LITER ANALYSES PERFORMED BY. MARCO A, PEDRAZA
mgiKg = MILLIGRAMS PER KILDGRAM DATA REVIEWED BY: KEVIN SHELBURNE

CONCENTRATIONS BASED ON DRY WEIGHT
“ND™ INDICATES ANALYTE NOT DETECTED AT OR ABOVE THE LISTED DETECTION LiMIT
SAMPLING PERFCRMED BY: CH2M HILL PERSONNEL

FPage 1of 2






FMB £27, HC-01 Box 29030, Caguas PR 00725

on Site Labs, Inc. Telgphone 787-720-0328 Fax 787-780-3858

CH2M HILL PROJECT NO. 167722.FLFS

RRNAS SITES 88 AND 1970

CEIBA, P.R.

OSL Project #0210314CH2M

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

TPH-GAS TPH-DIESEL

SAMPLE DATE Cs-Cy; Cia- Cyy

NUMBER ANALYZED {mag/Kg) (mg/Kg}
METHCD BLANK 03/19/02 ND ND
ILAO20 03/19/02 ND ND
ILAD21 03/19/02 ND ND
liLAD22 03/19/02 ND ND
ILAD23 03/19/02 ND ND
[LAD206 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 Cis- Cos
NUMBER ANALYZED (mg/L) (mg/L)

METHOD BLANK 03/19/02 ND ND
ILAO24 03/19/02 ND ND
ILAD25 03/19/02 ND ND
ILAO27 03/19/02 ND ND
JLAO29 03/19/02 ND ND
JLAD30 03/19/02 ND ND
JLAD31 03/19/02 ND ND
DETECTION LIMIT (mg/L) 10 25

m@L = MILLIGRAMSE PER LITER

mgEg = MILLIGRAMS PER KILOGRAM

CONCENTRATIONS BASED OM DRY WEIGHT

"ND* IMDICATES ANALYTE HOT DETECTED AT OR ABOVE THE LISTED DETECTION LIMIT
SAMPLING PERFORMED BY. CH2M HiLL PERSONMNEL

Page 1of 2

ANALYSES PERFORMEDBY: MARCO A, FEDRAZA

DATA REVIEWED BY: KEVIN SHELBURME






- FPMB 527, HC-01 Box 28030, Caguas, PR 00725
Telephone 787-720-0328 Fax VB7-788-3858
On Site Labs, Inc. -

CH2M HILL PROJECT NO. 167722.FI.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-Ciyy Cis - Cog
NUMBER ANALYZED (mg/L) (mg/L)

METHOD BLANK 03/21/02 ND ND
ILAD29 03/21/02 ND ND
ILAO30 03/21/02 ND ND
JLAD32 03/21/02 ND ND

DETECTION LIMIT (mg/L) 10 25

mg/L = MILLIGRAMS PEFR. LITER AMALYSES PERFORMED BY. MARCO A PEDRATA

O™ INDICATES ANALYTE MOT DETECTED AT OR ABDOVE THE LISTED DETECTHON LIMIT DATA REVIEWED BY. KEVIN SHELBURNE

SAMPLING PERFORMED BY: CHZM HILL FERSONNEL

Page 1 of 2



CH2M HILL PROJECT NO. 167722.FL.LFQ
RRNAS SITES 1970 AND 88
CEIBA, P.R.
OSL Project #02{0318CH2M-3

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

ETHYL- TOTAL
SAMPLE DATE BENZENE TOLUENE BENZENE XYLENES
NUMBER ANALYZED {ug/L) (pgiL) (ug/L) {pg/L)
METHOD BLANK 03/21/02 ND ND ND ND
ILAO29 03/21/02 ND ND ND ND
ILAO30 03/21/02 ND ND ND ND
JLAO32 03/21/02 ND ND ND ND
DETECTION LIMIT (ug/L) 1.0 1.0 1.0 3.0
gl = MICROGRAMS PER LITER, SAMPLING PERFORMED BY CTH2M HILL PERSONNEL
“HDMINDICATES ANALYTE NOT DETECTED AT OR ANELYSES PERFORMED BY: MARCO & PEDRAZA
ABCVE THE LISTED CETECTION LiktiT CATA REVIEWED BY: KEVIN SHELBURNE

A Mot

Kevin Shelbumne
Pgncipal

ey

fco A. Pedraza
Laboratory Manager |

Page 2 of 2
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FME 527, HC-{1 Bor 28032, Caguas, PR 02725

qn Site Labs, Inc- Telephone 787-720-032% Fax TB7-7B3-3858

March 12, 2002
OSL Projects #0210308CH2M-2

Mr. Tunch Orsoy

CH2M HILL

4350 W Cvpress Street, Suite 600
Tampa. Flonda 33607

SUBJECT: DATA REPORT - CH2M HILL PROJECT NO. 167722.FLFS
SITE 1976 ROOSEVELT ROADS NAS, CEIBA, PUERTO RICO

Dear Mr. Orsoy:

Please find enclosed the analyucal report for the samples cellected by CHZM 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:

» 3 soi samples analvzed 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,
* 1 equipment blank water sample analyzed for TPH-gas/diesel.

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

* 1 tnpand 1 equipment blank water sample analyzed for BTEX.

s Laboratory QA/QC analyses for TPH-gas/diese]l 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 #0210308CH2M-2 CHZM HILL PROJECT NO. 167722.F1.FS
DAILY CALIBRATION DATE: 03/11/02 PROJECT NAME- RRNAS SITE 1970
INITIAL OPENING CLUSING
COMPOUND DETECTOR  CALIB RANGE RF %RSD AREA RF %DIFF AREA RF “DiFF
TPH GASOLINE FID #2 {gc5) 10 - 30,000 0.26 17.6% 54.25 0.27 6.0% 53.42 0.27 4.3%
TPH GASOLINE FiD #3 (gc5) 10 - 30,000 0.36 15.0% 66.18 0.33 B.6% 67.63 0.34 6.6%
TPH GASOLINE FID #4 {gcs) 10 - 30,000 0.31 15.4% 53.64 0.27 12.4% 55.36 0.28 9.5%
TPH DIESEL FID #2 (gc5) 23 -20,000 0.6% 14.1% 264.28 0.66 4.8% 271.52 G.68 2.2%
TPH DIESEL FID #3 {gc5) 25 - 20,000 0.74 13.6% 31484 0.79 6.5% 317.84 0.7% 7.5%
TPH DIESEL FID #4 (gc5) 25 - 20,000 0.51 11.1% 251.59 0.83 3.8% 215.53 0.54 11.1%

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-POINT CALIBRATION STANDARD

% DH-F - DIFFERENCE, IN PERCENT, BETWEEN THE AVERAGE RF AND THE OPENING OR CLOSING RF (+/- 15% ACCEPTABLE LIMITS}
CPENING - MID-POINT CALIBRATION STANDARD ANALYZED HEFORE SAMPLE ANALYSES BEGIN

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

AMALYSES PERFORMED 8Y MARCD A PEDRAZA
DATA REVIEWED BY KEVIN SHELBURNE

QN SITE LOES, INT
FMB BE77, M-I BOX, 29030, CAGHAS, PR AGIDS
TELEPHONE (7R7) 720 1329 FAX 785.3A50




QA/QC REPORT - MS/MSD DATA

MATRIX SPIKE (MS)MATRIX SPIKE DUPLICATE (MSD)

OSL Project #0210308CH2M-2 CHZM HILL PROJECT NQ_ 167722 FILFS
DATE: 03/11/02 PROJECT NAME: RRNAS SITE 1970
COMPOQUND SPK CON MS CONC %REC MS MSD CONC %REC MSD RPD  ACCEPTABLE ACCEPTABLE
{ppm) {ppm) {(ppm) RPD RECOVERY
TPH-GASQLINE 50 43 86% 48 96% 11% 15% 81% - 126%
TPH-DIESEL 100 118 118% 120 120% 2% 15% 74% - 131%

ppm = PARTS PER MILLION
M5 CONC - ANALYZED CONCENTRATION OF SPIKED SAMPLE

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

ANALYSES PERFORMED BY MARCO A PEDRAZA
DATA REVIEWED BY KEVIN SHELBURNE

UM SITE LABS. INC
PME 627, HC-01 BOX 29030, CAGUAS, PR (0725
TELEPHOME {787) 720-D37% FAX T83-IR54





















Lab name: On Sits Labs [nc
atysis dale: 0W19/2002 18:24:39
fethod; EPA BO15B mod.

Lab ID: GC -

5

Description: FID 4 - Ch_ 4
Column: XTI-5, 30m, 0.53mm, 1.5um

Carner: N2

Data fle: 0311/d18.CHR ()
Sample. 5-84 matrix spike

Operator. MAP
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igoline 4.350 52.064 42.54
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nalyse daie:

On Sie Laba inc
03142002 17:02:11

Method EPA 80159 mod.
LabiD; GC -5
Descrnpbon: FID3-Ch. 3
Column: XTI-5, 30m, 9.53mm, 1.5um
'ro N2
dle: 0211fc17.CHR )
« ple 384 matmx spike duplicate
Crperator. MAP
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QA/QC REPORT - CALIBRATION DATA

OSL Project #0210308CH2M-2 CHZM HILL PROJECT NO. 167722.FILFS
DAILY CALIBRATION DATE: 03/11/02 PROJECT NAME; RRNAS SITE 1970, CEIBA
INITIAL OPENING CLOSING

COMPOUND DETECTOR CALIB RANGE RF %RSD AREA RF %DIFF AREA RF Yo DIFF
BENZENE PID1 - GC2 0.5-75.0 1.66 9.0% 1543 1.54 T7.0% 2564 1.71 3.0%
TOLUENE PID1 - GC2 0.5-750 1.62 6.6% 15.60 1.56 37% 25.05 1.687 31%
ETHYLBENZENE PiD1 - GC2 0.5-75.0 1.17 11.4% 12.26 1.23 4.8% 17.7¢ 1.19 1.4%
mé&p-XYLENES PiD1 - GC2 1.0-150 1.80 10.4% 37.15 1.86 3.2% 52.67 .76 2.5%
a-XYLENES PID1 - GC2 0.5-75.0 1.38 8.6% 14.15 1.42 4.1% 20.21 1.35 0.9%

CALIB RANGE - RANGE OF CALIBRATION CURVE IN ppb

INITIAL AF - 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-FOINT CALIBRATION STANDARD

% DIFF - DIFFERENCE, 1N PERCENT, BETWEEN THE AVERAGE RF AND THE OFENING OR CLOSING RF {+/- 20% ACCEPTABLE LIMITS)
OPENING - MID-POINT CALIBRATION STANDARLD ANALYZED BEFORE SAMPLE ANALYSES BEGIN

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

ANALYSES PERFORMED BY' MARCO A. PEDRAZA
DATA REVIEWED BY' KEVIM SHELBURNE

OM SITE LABS, INC
PMB E27, HC-(1 BOX 25030, CACUAS, P R 00724
TELEPHCGNE (787 720-0325 FAX 7H3-2858




QA/QC REPORT - MS/MSD DATA

MATRIX SPIKE (MS)MATRIX SPIKE DUPLICATE (M3D)

OSL PROJECT #0210308CH2M-2 CH2M HILL PROJECT NOC. 167722 FIFS
DATE: 03/11/02 PROJECT NAME: RRNAS SITE 1970
COMPOUND SPK CONC MS CONC %REC MS MSD CONC  %REC MSD RPD ACCEPTABLE ACCEPTABLE
{ppb} {opb) {pph) RPD RECOVERY
BENZENE 15 13.5 90% 12.0 80% 12% 20% 82% - 117%
TOLUENE 15 144 S94% 12.2 81% 15% 20% 87% - 120%
ETHYLBENZENE 15 12.5 84% 11.2 75% 11% 20% 83% - 131%
TOTAL XYLENES 45 42.2 94% 356 79% 17% 20% 87% -123%

ppb = PARTS PER BILLION

M3 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

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

ON SITE LARS, ING
PMBE 827, HC-01 BOX 280208, CAGUAS, PR, 00725
TELEPHONE {787) 720-032% FAX 7B9-3658












Lab namea:
\nalysis date;
tathod.

Lab iD:
Cescription:
Column:
Carner:

Data file:
Sample:
Operator:

On Site Lebs Inc
03/11/2002 14.01:21

EPA 8021 mod.

GC-2

PIG - Ch. 1
Rix-5,30m,5.0um.0.53mm
N2

0311pt1B.chr ()

S-42 matrix apike duplicste
MAR

- | B 7
; otry B Oxpme K
7583 | +

Componant  Ratenfion  Area Extarmal  Intemat  Unils
ATBE 3.700 5.538 12.12 12.1154 ppb
zNZENE 5366 19.890 14,88 11.2819 ppb
36-TFT 7.550 28.525 2064 206404 ppb
“olueny 8.100 16,774 1221  12.2089 ppb
zthylbenzansg 11.2¢6 13.110 11.21 11.2051
A& P-xytene i1.433 42210 2345 234500 ppb
J-xylene 11.968 16,559 i2.18 12.1757 ppb
35-BFB 12583 78.360 2536 26.3592 ppb

224365 12914 1281366





















- PHAE B27 HI-01 Box 25020 Caguas. PR OTES
Telephone TAT-T20-0320 Fan 7TA7-TBL-3555
On Site Labs Inc. phane ,

March 20, 20612
OSL Projects #02[0314CH2M

Mr. Tunch Orsoy

CH2M HILL

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

SUBJECT: DATA REPORT - CH2M HILL PROJECT NO. 167722.F1.FS
SITES 88 AND 1970 ROOSEVELT ROADS NAS
CEIBA, PUERTO RICO

Dear Mr. Orsoy:

Please find enclosed the analvtical report for the samples collected by CH2M HILL personnel
frum 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:

¢ 5501l samples analyzed for TPH-gas/diesel by modified EPA test method SO13B.

¢ 4 water samples analyred for TPH-gas/dicse! by modified EPA test method SO15B.
s 2 cquipment blank water samples analyzed for TPH-gas/diesel.

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

s 1 tnp and 2 equipment blank water samples analyzed for BTEX.

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

The analytical results are sunimarized i 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. 1f you have anv
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 #0210314CH2M CH2M HILL PROJECT NO. 167722.Fi.FS
DAILY CALIBRATION DATE: 03/19/02 PRGJECT NAME: RRNAS SITES 88 AND 1970
INITIAL OPENING CLOSING
COMPCOUND DETECTOR  CALIB RANGE RF %RSD AREA RF YOIFF AREA RF %DIFF
TPH GASOLINE FID #2 (gc5) 10 - 30,000 0.26 17.6% 220.67 0.28 7.8% 231.71 0.29 13.1%
TPH GASOLINE FID #3 {gch) 10 - 30,000 0.36 15.0% 249.90 0.31 13.7% 261.74 033 9.6%
TPH GASOLINE FID #4 (gc8) 10 - 30,000 0.31 15.4% 243.04 0.30 0.7% 228.66 0.29 6.2%
TPH DIESEL FID #2 (gc5) 25 - 20,000 0.69 14 1% 1099.53 0.89 1.0% 1114.15 0.70 0.3%
TPH DIESEL FID #3 (ge5) 25 - 20,000 0.74 13.6% 1088.22 0.68 8.0% 1085.39 0.68 B.2%
TPH DIESEL FID #4 {gc$) 25 - 20,000 0.61 11.1% $07.99 0.57 6.4% 1036.36 0.65 6.9%

CALIB RANGE - RANGE OF CALIBRATION CURYE 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-POINT CALIBRATION STANDARD

% DIFF - DIFFERENCE, IN PERCENT, BETWEEN THE AVERAGE RF AND THE OPENING QR CLOSING RF (+- 15% 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 PEDRAZA
DATA REVIEWED BY KEVIM SHELBURNE

N SITE LARS, INC
PMB G277 HC-01 BOX 29630, CAGUAS PR 00725
THEEFHONE 87 7200328 Fory 799-3855




QA/QC REPORT - MS/MSD DATA

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

OSL Project #0210314CH2M CHZM HILL PROJECT NQ. 167722 FI.FS
DATE: 03/19/02 PROJECT NAME: RRNAS SITES 88 AND 1970
COMPOUND SPK CON MS CONC %REC MS MSD CONC %RECMSD RPD  ACCEPTABLE  ACCEPTABLE
{(ppm) (ppm) (ppm} RPD RECOVERY
TPH-GASOLINE 200 178 89% 177 89% 1% 15% 81% - 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 DIFFERENCE BETWEEMN MATRIX SPIKE AND MATREX SPIKE DUPLICATE RECOVERIES

ANALYSES PERFORMED BY- MARCC A PEDRAZA
DATA REVIEWED BY KEVIN SHELBURNE

O OITE LARS, ING
BB 527 HU-01 B 29000, CAGUAS, PR 00725
TEL EPHIME $787 7700329 7 &% TAM-38RK





































































QA/QC REPORT - CALIBRATION DATA

OSL Project #3210314CH2M CH2ZM HILL PROJECT NO. 167722.FL.FS
DAILY CALIBRATION DATE: 03/19/02 PROJECT NAME: RRNAS SITES 85 AND 1970, CEIBA
INITIAL OPENING CLOSING

COMPOUND DETECTOR CALIB RANGE RF %RSD AREA RF %DIFF AREA RF %DIFF
BENZENE P&T - GC3 0.5-750 B5.78 BA% 750.34 83.37 2.8% 552.01 92.00 7.3%
TOLUENE P&T - GC3 0.5-750 81.33 B.2% 716.29 79.54 2.1% 535.26 B8G.21 9.7%
ETHYLBENZENE P&T - GC3 0.5-750 65.84 13.6% 529.98 58.89 10.68% 42217 70.36 6.9%
m&p-XYLENES P&T - GC3 1.0-150 98.46 16.8% 1689.61 93.87 4.7% 1240.29 103.36 5.0%
o-XYLENES P&ET - GC3 0.6-75.0 73.19 17.4% 639.28 71.03 2.9% 467 43 77.90 3.4%

CALIB RANGE - RANGE OF CALIBRATION CURVE N pphr

INITIAL RF - AVERAGE RESPRNSE FACTOR FROM MULTIPOINT CALIERATION 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 - DIFFEREMCE, IN PERCENT, BETWEEN THE AVERAGE RF AND THE CPEHING OR CLOSING RF [+~ 20% ACCEPTADLE LiMITS)
QFENING - MID-PGINT CALIBRATION STAMDARD ANALYZED BEFORE SAMPLE ANALYSES BEGIN

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

ANALYSES PERFORMED BY: MARCO A PEDRAZA
DATA REVIEWED B KEVIR SHELBURNE

MN SITF LARS, INC
FMB RZT HE 01 BOX Mol CAGUAS, PR Q0727
TEETPHOME (FAF) 720-07329 FAX TAO-3RSA




QA/QC REPORT - MS/MSD DATA

MATRIX SPIKE (MSYMATRIX SPIKE DUPLICATE {(MSD}

OSL PROJECT #0210314CH2ZM CH2M HILL PROJECT NO 167722.FI FS
DATE: 03/19/02 PROJECT NAME: RRNAS SITES 88 AND 1970
COMPOUND 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% 2% - 117%
TOLUENE 6.0 6.3 106% 5.4 89% 16% 20% 87% - 120%
ETHYLBENZENE 6.0 56 94% 50 83% 12% 20% 83% - 131%
TOTAL XYLENES 18.0 181 106% 157 B7% 20% 20% 87% - 123%

pph = PARTS PER BILLION
ME COMNC - ANALYZED COMNCENTRATION (OF SPIKED SAMFPLE

% REC - PERCENT RECOVERY OF SPIKE FROM MATRIX

RPD - RELATIVE PERCENT DIFFERENCE BETWEEN MATRIX SPIKE AND MaTRiX SPIKE DURLICATE RECOVERIES

AHALYSES PERFORMED BY MARLO A PCLDRAZA
LATA HEVIEWL D BY: KEVIN SHELBLRNE

UM ST LARS, INC
PMB B2 7 142-07 BOX 20030, CAGLUAS, PR o070
TEIFPHONE (7871 7200326 FAX TR BLY










































PG 627, HT-01 Box 28030 Caguas, FR OLTZE

on Site LaLS, InC. Telephone 767-720-0329 Fax 787-789-3558

March 22, 2002
(OSL Projects #02I0311CH2N

Mr. Tunch Orsoy

CH2M HILLL

43500 WL Capress 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 [ind enclosed the analytical report for the samples collected by CTIZM HILL personnel
from the above-refercnced site and delivered to On Site Labs® (OSL) facility under the proper
chain-of-custody protocol.  An OSL Puerto Rico certifted-chemist performed the following
analyses:

o 3 water samples analyzed for TPH-gas'diesel by moditied EPA test method 8015B.
* 3 water samples analyzed for BTEX by modificd EPA test method 8020A.
* Laboratory QA/QC analyses {or TPH-gas/diesel and BTEX.

The analytical results are summarized in the attached table. Applicable detection imits, 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 anv
questions relating to the data or report, please do not hesitate to contact us.

Sincerely,
O Site Labs, Inc.

Attachments



QA/QC REPORT - CALIBRATION DATA

OSL Project #0210318CH2M-3 CH2M HILL PROJECT NO. t67722.FL.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 Y% DIFF AREA RF Y%DiFF
TPH GASQLINE FID #2 (gc5) 10 - 30,000 026 17 6% 15269 0.25 0.6% 14594 0.24 5.0%
TPH GASOLINE FID #3 {(gc5) 10 - 30,000 0.36 15.0% 201.99 0.34 7.0% 190.41 0.32 12.3%
TPH GASQLINE FID #4 {gc5) 10 - 30,000 0.31 15.4% 195.21 0.33 6.3% 195.01 0.33 6.2%
TPH DIESEL FID #2 (gc5) 25-20,000 0.69 14.1% 938.75 0.78 12.7% 835.48 0.70 0.8%
TPH DIESEL FIO #3 {gc5) 25 - 20,000 0.74 13.6% 962.29 0.80 8.5% 971.54 .81 96%
TPH DIESEL FID #4 {gch) 25 - 20,600 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 - DETECTOR RESPONSE FACTOR FROM MID-POINT CALIBRATION STANDARD

% DIFF - DIFFERENCE, IN PERCENT. BETWEEN THE AVERAGE RF AND THE OPENING OR CLOSING RF {+/- 156% 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 MARCOD A PEDRAZA
DaATA REVIEWED BY KEVYIN SHELBURNE

OM BITE LABRE, NC
PMB 627, HC-Ot BOX 25030 CAGUAS, PR 00725
TELEPHOME (7EY) 720 032% FAX 785-385R




QA/QC REPORT - MS/MSD DATA

MATRIX SPIKE {(MS)YMATRIX SPIKE DURPLICATE (MSD)

OSL Project #0210318CH2M-3 CH2M HILL PROJECT NG, 167722 FI FO
DATE: 03/21/02 PROJECT NAME. RRNAS SITES 1970 AND 88
COMPQUND SPK CON MS CONC %REC MS MSD CONC  %REC MSD  RPD  ACCEPTABLE ACCEPTABLE
{ppm) {(ppm) {ppm) RPD RECOVERY
TPH-GASOLINE 200 213 107% 189 94 % 12% 15% B81% - 126%
TPH-DIESEL 400 392 98% 370 92% 6% 15% 74% - 131%

ppm = PARTS PER MILLION

MS CONC - ANALYZED CONCENTRATION OF SFIKED SAMPLE

% REC - PERCENT RECOVERY OF SFIKE FROM MATRIX

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

ANALYSES PERFORMED BY MARCO A FEDRAZA
DATA REVIEWED BY KEVIN SHELBURME

OM GITE 1ABS, INC
PMB B27, HC.01 BOX 29030, CAGUAS, PR 00725
TELEPHONE (787) T20-0325 FAN 788.3858













































QA/QC REPORT - CALIBRATION DATA

OSL Project #0210318CH2M-3 CHZM HILL PROJECT NO. 187722 .FLFQ
DAILY CALIBRATION DATE: 03/21/02 FROJECT NAME: RRNAS SITES 1970 AND 88, CEIBA
INITIAL OPENING CLASING

COMPQOUND DETECTOR CALIB RANGE RF %RSD AREA RF %DIFF AREA RF %DIFF
BENZENE P&T - GC3 0.5-75.0 B5.78 B.1% 435.45 87.09 1.5% 607.25 B6.75 1.1%
TOLUENE P&T - GC3 0.5-75.0 81,33 B.2% 410.30 82.06 0.9% 58547 B3.64 2.8%
ETHYLBENZENE P&T - GC3 0.5-750 65.84 13.68% 308.07 61.61 6.4% 463.54 66.22 06%
mé&p-XYLENES P&T - GC3 1.0- 150 98.46 16.8% 983.32 98.33 0.1% 1366.49 99.04 0.6%
o-XYLENES P&T - GC3 0.5-750 73.19 17 4% 370.11 74.02 1.1% 532.58 75.08 4.0%

CALIB RANGE - RANGE OF CALIBRATION CURVE IN ppb

INITIAL RF - AVERAGE RESPONSE FACTOR FROM MULTIPOINT CALIBRATION CURVE

% R3D - LINEARITY OF MULTIPOINT CALIBRATION CURVE (+/- 20% ACCEFPTABLE LIMITS)

AREA - AREA COUNTS FROM DALY CALIBRATION STANDARD

RF - BETECTOR RESPONSE FACTOR FROM MID-POINT CALIBRATION STANDARD

% DIFF - DIFFERENCE, IN PERCENT, BETWEEN THE AVERAGE RF AND THE OPENING OR CLOSING RF (+1- 20% #CCEFTABLE LIMITS)
CPENING - MID-POINT CALIBRATION STANDARD ANALYZED BEFORE SAMPLE ANALYSES BEGIN

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

ANALYSES PERFORMELD 8Y MARCO A PEDRAZA
L1814 REVIEWED BY KEVIN SHELBURNE

ON SHE LABS, INC
PMB 627 HC-01 BOX 25020, CAGUAS, P R 00725
TELEPHONF (TB7| 7200379 FAX TR9-3958




QA/QC REPORT - MS/MSD DATA

MATRIX SPIKE (MS)YMATRIX SPIKE DUPLICATE (MSD)

QOSL PROJECT #02i0318CH2M-3 CH2M HILL PROJECT NO 1687722 FI FO
DATE: ¢3/21/02 PROJECT NAME: RRNAS SITES 1970 AND 88
COMPOUND  SPK CONC MS CONC %REC MS MSD CONC %RECMSD RPD  ACCEPTABLE  ACCEPTABLE
{ppb) {pph) (ppb) RPD RECOVERY
BENZENE 7.0 7.1 102% 6.9 99% 3% 20% 82% - 117%
TOLUENE 7.0 7.3 105% 7.0 100% 5% 20% B7% - 120%
ETHYLBENZENE 70 70 100% 66 94% 8% 20% 83% - 131%
TOTAL XYLENES 210 214 100% 210 100% 0% 20% 87% - 123%

ppb = PARTS PER BILLION
M5 CONC - ANALYZED CONCENTRATION OF SFIKED SAMPLE

% REC - PERCENT RECOVERY OF SPIKE FROM MATRIX

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

ANALYSESR PERFORMED BY MARCO A PEDRAZA
DATA REVIEWED BY KEVIN SHELRURNE

UN SITE LABS, ING
FMA 827, HC-01 BOX 28030 GAGLIAS, B R (0725
TELEPHONE (787} 720-0320 FAX THU-3858


















LABORATORY QA/QC

CH2ZM HILL PROJECT NO. 167722.FI.FQ

OSL Project #0210318CH2M-3
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/L)
JLAQ32 03/21/02 ND ND ND ND
JLAO32 DUP 03/21/02 ND ND ND ND
DETECTION LIMIT (ug/L) 1.0 1.0 1.0 3.0

"ND™ INDICATES ANALYTE NCT DETECTED AT OR ABOVE THE LISTED DETECTION LIMIT
DUP = LABORATORY DUPLICATE

HPL = MICROGRAMS PER LITER

ANALYSES PERFORMED BY  MARCC & PEDRAZA

DATA REVIEWED EY: KEVIN SHELBURNE















PLIE 627 HC-{1 Bor 29030 Caguas. PR 00725

On ‘eite n ‘_bs, Inc. Teleptione 787-T20-0329 Fax 767-T88.3658

Narch 20, 2002
OSL Projects #021031 1CH2M

Mr. Tunch Orsoy

CH2M HILL

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

SUBJECT: DATA REPORT - CH2M HILL PROJECT NO. 167722, F1.FS
SITES 88, 1970 AND 2036 ROOSEVELT ROADS NAS
CEIBA, PUERTO RICO

Dear Mr. Orsoy:

Please find enclosed the analytical report for the samples collected by CH2ZM HILL personncd
from the above-refercnced site and delivered to On Site Labs™ (OSL) facility under the proper
chain-of-custody protoccl. An OSL Puerlo Rico certified-chemist performed the following
analyses:

s 7 soil samples analyzed for TPH-gas/diesel by modified EPA test method 8015B.
e 4 water sample analyzed for TPH-gas/diesel by modified EPA test method 8015B.
* | equipment blank water sample analyzed for TPH-gas diesel.

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

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

e Laboratory QA/QC analyses for TPH-gas/diese]l and BTEX.

The analytical results are summarized in the attached table. Applicable detection limits, QA/QC
data, chromatograms, a chain-of-cusiody 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
Principal

Attachments



QAJ/QC REPORT - CALIBRATION DATA

OSL Project #0210311CH2M CH2M HILL PROJECT NO. 167722 FLFS
DAILY CALIBRATION DATE: 03/12/02 PROJECT NAME: RRNAS SITES 88, 1970 AND 2036
INITIAL OPENING CLOSING
COMPOUND DETECTOR  CALIB RANGE RF %RSD AREA RF YaDIFF AREA RF %DIFF
TPH GASOLINE FID #2 (gc5) =~ 10- 30,000 0.26 17.6% 46.40 0.23 9.4% 48.16 0.24 5.9%
TPH GASQLINE FID #3 (gcd) 10 - 30,000 0.36 15.0% 131.44 0.33 9.2% 264 .80 0.33 8.6%
TPH GASOLINE FID #4 (gco} 10 - 30,000 0.31 15.4% 116.58 0.29 4.7% 116.22 0.28 5.0%
TPH DIESEL FID #2 (gc5) 25-20,000 0.69 14.1% 260.20 0.65 65.3% 276.06 0.69 0.6%
TPH DIESEL FID #3 (gc5) 25 - 20,000 0.74 13.6% 590.77 0.74 0.1% 1322.14 0.83 11.8%
TPH DIESEL FID #4 {gca) 25 - 20,000 0.61 11.1% 508.65 0.64 4 0% 536.63 0.67 10.79%~

CALIB RANGE ~ RANGE OF CALIBRATION CURVE IN ppm

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 CALLIBRATION STANDARD

% DIFF - YFFERENCE. IN PERCENT. BETWEEN THE AVERAGE RF AND THE OFENING OR CLOSING RF {+/- 15% ACCERTABLE LIMITS)
CPENING - 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
DATA REVIEWED BY KEV!IN SHELBURNE

Ok SITE LABS, INC
PMB 62T, HC-01 BOX 29020, CAGUAS. P R 0725
TELEPHOME (787) 720-0128 FAX 7A9.3A52



QA/QC REPORT - MS/MSD DATA

MATRIX SPIKE (MSYMATRIX SPIKE DUPLICATE (MSD)

OSL Project #0210311CHZM CH2M HILL PROJECT NOC. 167722.FI.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% B1% - 126%

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 MARCO A PEDRAZA
DATA REVIEWED BY: KEVIN SHELBURNE

A BITE LABS, (NG
PMB 627, HiZ-01 80X 29020, CAGUAS P M 00725
TE1E7HONE (787) 720-0329 TAX T89-38%5









Lab name On Ske Labs Inc
-nalyss date 03/122002 104847
Method: EPA BD15B mod
Lab D GC-5
Description FID4 -Ch_ 4
Cotumn: XTI-5, 30m, §.53mm, 1.5um
Carner N2
Data file: 0312Hd2 CHR {
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Lab name; On S#te Labs Inc
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QA/QC REPORT - CALIBRATION DATA

OSL Project #02i0311CH2ZM CH2M HILL PROJECT NO. 167722 FL.LFS
DAILY CALIBRATION DATE: 03/18/02 PROJECT NAME: RRNAS SITES 88, 1870 AND 2038
tNITIAL OPENING CLOSING
COMPOUND DETECTOR CALIB RANGE RF YRSD AREA RF SuDiFF AREA RF Yol2IFF
TPH GASOLINE FID #2 (gc5) 10 - 30,000 0.26 17.6% 210.88 0.26 2.9% 210.39 0.26 2.7%
TPH GASOLINE F1D #3 (gc5) 10 - 30,000 0.36 15.0% 63.33 0.32 12.5% 138.73 0.35 4.2%
TPH GASOLINE FiD #4 {gcb) 10 - 30,000 (.31 15.4% 260.33 0.33 6.3% 258.56 0.32 5.6%
TPH DIESEL FID #2 {gch) 25 - 20,000 0.69 14.1% 1040.8% 0.65 6.3% 1218.97 0.76 9.8%
TPH DIESEL FID #3 {gc5) 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 N ppm

tNITIAL RF - AVERAGE RESPOMNSE FACTOR FROM MULTIPOINT CALIBRATION CURVE

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

AREA - AREA COUNTS FROM DAILY CALIBRATION STANDARLD

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 PEORAZA
DATA REVIEWED BY KEVIN SHELBURME

UM SITE LABS, INC
PRB GIT, HO-M BOX 29030, CAGUAS, PR Q0725
TELEPRHOMNE {Tu¥) 220030 FAX 7E9-3858



QAJ/QC REPORT - MS/MSD DATA

MATRIX SPIKE (MS)MATRIX SPIKE DUPLICATE (MSD)

OSL Project #0210311CH2M CH2M HILL PROJECT NO. 167722 FI.FS
DATE: 03118/02 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-GASOLINE 200 154 97% 179 90% 8% 15% 81% - 126%
TPH-DIESEL 400 437 109% 444 111% 2% 158, 74% - 131%

ppm = FARTS FER MILLION

MS CONC - ANALYZED CONCENTRATION OF SPIKED SAMPLE

4 REC - FERCENMT RECOVERY OF SPIKE FROM MATRIX

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

ANALYSES PERFORMED BY MARCO A PEDRAZA
AT A KEVIEWED BY KEVIN SHEL BURNE

O SITE LABS IMNC
PRL 2T, HC-2T T30, CAGLIAE, PR UET2S
TELERHONE 10329 FAX TRY.3458
















































QA/QC REPORT - CALIBRATION DATA

OSL Project #0210311CH2M CH2M HILL PROJECT NO. 167722.FI.FS
DAILY CALIBRATION DATE: 03/18/02 PROJECT NAME: RRNAS SITES 88, 1970 AND 2036, CEIBA
INITIAL OFENING CLOSING

COMPOUND DETECTOR CALIB RANGE RF %RSD AREA RF S DIFF AREA RF TeDIFF
BENZENE P&T - GC3 05-750 85.78 8.1% 727.08 90.88 59% 716.49 89.56 4.4%
TOLUENE P&T - GC3 0.5-75.0 81.33 8.2% 682.17 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%
m&p-XYLENES P&T - GC3 1.06- 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 IN ppb

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 FACTCOR FROM MID-POINT CALIBRATION STANDARD

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

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

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

QN SITE LARS, INC
PMEB 627, HC-01 BOX 29030, CAGLIAS, PR 00725
TELEFHONE {T87) T20.0328 FAX TAL-3858




QA/QC REPORT - MS/MSD DATA

MATRIX SPIKE (MSYMATRIX SPIKE DUPLICATE {MSD)

OSL PROSECT #0210311CH2M CH2M HILL PROJECT NO. 167722.FI.FS
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% 9.3 7% 0% 20% 82% - 117%
TOLUENE 8.0 95 119% 9.3 117% 2% 20% 87% - 120%
ETHYLBENZENE 8.0 8.0 99% 8.0 100% 1% 20% 83% - 131%
TOTAL XYLENES 24.0 28.2 17% 28 1 17% 0% 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

AMALYSES PERFORMED BY MARCO A PEDRAZA
DATA REVIEWED BY KEVIN SHELRURNF

UN SITE LABS, INC
PrAB 827, HC-01 B0k 24030, CAGUAS, PR 0a7Ts
TELEPHONE (7RT) 720-0329 FAX TR3-3B58



LABORATORY QA/QC

CH2M HILL

OSL Project #0210311CH2M
BTEX (Mod. EPA Method B020A) ANALYSES OF WATER

ETHYL- TOTAL
SAMPLE DATE BENZENE TOLUENE BENZENE XYLENES
NUMBER ANALYZED  (pgiL) (ug/L) (1g/L) (pg/l)
ILAC19 03/18/02 ND ND ND ND
ILAO19 DUP. 03/18/02 ND ND ND ND
DETECTION LIMIT (ug/L) 1.0 1.0 10 3.0

"MD" INDICATES AMALYTE NOT DETECTED AT OR ABOAVE THE LISTED DETECTION LIMIT
DUR. = LABORATORY OUPLICATE

pafl = MICROGRARME PER LITER

AMALTEES PERFORMED By MARCO & PEDRAZA

DATA REVIEWED BY WKEWiH SHELBLIRNE
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