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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 88 (Site 88) at U.S. Naval Station 
(NA VSTA) Roosevelt Roads, Puerto Rico. The former UST at Site 88 was a 1,000-gallon 
fiberglass tank that stored diesel fuel. The UST was removed in May 1999 as a best management 
practice. Following tank removal, samples were collected from the excavated soil and from the 
walls of the excavated pit and analyzed for total petroleum hydrocarbons (TPH) and benzene, 
toluene, ethylbenzene, and xylene (BTEX). 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 SC investigation at Site 88 was conducted during February 15 to June 7, 2002. The primary 
objective of the SC investigation was to assess the horizontal and vertical extent of potential soil 
and groundwater contamination from the former 1,000-gallon diesel fuel UST and associated 
piping that were removed from the site. The SC investigation involved installing nine 
exploratory soil borings and three permanent groundwater monitoring wells; collecting and 
analyzing soil and groundwater samples; and providing recommendations for the site based on 
the investigation findings. 

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

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

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

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

Introduction 

Pursuant to Navy CLEAN I1 Contract N62470-95-D-6007, CH2M HILL was authorized by the 
U.S. Navy to conduct a Site Characterization (SC) investigation of a former underground 
storage tank (UST) located near Building 88 (Site 88) at U.S. Naval Station (NAVSTA) Roosevelt 
Roads, Puerto Rico. The objective of the SC investigation was to assess the extent of potential 
petroleum contamination in the soil and groundwater where the UST was once located. This 
report presents the findings of the SC investigation conducted at Site 88. 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 
NA VSTA 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' 0011 North latitude and 65° 39' 3011 West 
longitude (Figure 1-1). The approximate location of Site 88 is shown on Figure 1-2. The former 
UST at Site 88 was located adjacent to the existing Water Treatment Plant (WTP) that services 
NAVSTA Roosevelt Roads. The site topography is shown on Figure 1-3. 

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

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

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

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 
88 to meet the project objectives. Soil and groundwater samples collected from the soil borings 
and monitoring wells were analyzed by On Site Labs, Inc., of Caguas, Puerto Rico. The findings 
of the investigation were used to assess potential exposure to human health and the 
environment. 
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SECTION 2 

Investigation Methodology 

The SC investigation at Site 88 was conducted during February 15 to June 7, 2002 by two 
experienced CH2M HILL environmental engineers and a drilling subcontractor. The primary 
field activities 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 88 (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 
NA VST A Roosevelt Roads. As a safety precaution, the first five feet of each soil boring were 
installed with a hand auger to avoid accidentally puncturing underground pipes/ conduits. The 
remaining length of each soil boring was advanced using a conventional split-spoon auger drill 
rig down to the depth of groundwater. An Organic Vapor Meter (OVM) was used to 
periodically measure organic vapor levels in the general breathing zone around each boring. 

2.1.2 Soil Screening 
Pre-cleaned, 3-inch diameter (2-foot-long) 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 U.S. 
Environmental Protection Agency (EPA) Method 8015B for both Gasoline Range Organics 
(GRO) and Diesel Range Organics (DRO). The analytical laboratory provided a 24-hour 
turnaround time from sample delivery for the TPH analyses. The quick turnaround time 
allowed for rapid location of the next set of soil borings that were installed at the site to 
delineate the extent of potential contamination. 
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SECTION 2-INVESTIGATOIN METHODOLOGY 

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

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

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

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

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

TPA/ 
SITE88REPORT _JULY 2002.00C 2-3 



SECTION 2 - INVESTIGA TOIN METHODOLOGY 

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

Cement grout was placed from the bentonite seal to the ground surface. The grout was pumped 
through a tremie pipe and the length was no more than 5 feet from the top of the level of grout 
at all times. The grout seal was Portland cement conforming to ASTM C 150, Type II, with no 
more than 4 percent bentonite. The grout was mixed in the following proportions: 94 pounds 
(lbs) of type II Portland cement, up to 4 lbs 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 2foot x 4-inch concrete pad. The installed pad was sloped 
gently away from the cover to allow for drainage. Water tight, locking caps (all keyed alike) 
were installed. 

TPAJ 

TABLE 2·1 
Monitoring Well Completion Summary 
Sile 88, U.S. Naval Station Roosevelt Roads 

Well Designation 88-MW1 88-MW2 

Date Installed 03/05/2002 03/14/2002 

Total Well Depth (ft, bis) 15 31 

Type of Completion Flush Flush 

Top of Casing Elevation (ft) 146.72 126.03 

Casing Type Schedule 40 PVC Schedule 40 PVC 

Casing Length (ft) 5 16 

Screen Type Schedule 40 PVC Schedule 40 PVC 

Screen Slot Size (in) 0.01 0.01 

Screen Length (ft) 10 15 

Screen Interval (ft, bis) 5-15 21-31 

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 
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SECTION 2- INVESTIGATOIN METHODOLOGY 

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, 
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, 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 were 
withdrawn using a peristaltic pump. The down-hole tubing used for sample collection was 
Teflon®. Approximately 6-inches of C-Flex® tubing was used at the rotary pump head to 
achieve efficient pumping. New tubing was used for each well. 

Groundwater withdrawn for analyses was collected through a vacuum bottle. A special Teflon® 
lined transfer cap and pre-cleaned 1-liter amber sample bottle was installed in the suction 
tubing between the well and the peristaltic pump. The pump was then turned on to create a 
vacuum inside the 1-liter amber bottle, pulling the sample from the well into the lliter 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 88 were surveyed by 
a licensed surveyor and referenced to the NA VSTA 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 
p rovided as Figure 2-2. As shown on Figure 2-2, groundwater at Site 88 flows predominantly in 
a northwesterly direction away from the former UST location. 
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SECTION 2- INVESTIGATOIN METHODOLOGY 

TABLE 2-2 
Water Table Elevation Data 
Site 88, U.S. Naval Station Roosevelt Roads 

Well 
Designation 

88-MW1 

88-MW2 

88-MW3 

Notes: 
ft= feet 

Elevation of Top of 
Casing 

Date (ft, RRD) 

06/07/2002 146.72 

0610712002 126.03 

0610712002 132.47 

RRD = Roosevelt Roads datum (MSL + 100 ft) 

2.4 Quality Assurance/Quality Control 

Water Level 
Depth to Water Elevation 

(ft) (ft, RRD) 

6.72 140.00 

17.29 108.74 

24.11 108.36 

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

• 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: 

• IDW drums containing water - Reactivity /Corrosivity /Ignitability (RCI) and TPH (DRO 
andGRO) 

• 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 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 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 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 NAVST A 
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 monitoring well construction diagrams which are presented in Appendices 
A and B, respectively. 

As seen in Figure 2-1, Site 88 lies within a facility and parking lot (approximately 46 feet above 
msl) with local rolling topography. Beneath Site 88, the encountered subsurface lithology 
consisted of shell, shelly sand, silty sand and silt from deposition and clay from highly 
weathered volcanic rock were encountered. The colors of encountered lithologies were 
primarily gray, greenish gray, dark grayish brown, yellowish brown. The colors of the soils 
were determined using the Munsell soil color 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 and gray. 

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

3.2 Site Hydrogeology 
Groundwater flow at Site 88 is controlled by elevation differences between the project site and 
the surrounding hilly terrain. Groundwater flows predominantly in a northwesterly direction 
away from the former UST (see Figure 2-2). Groundwater at Site 88 was encountered at depths 
ranging from 7.3 to 24.6 ft bls. Groundwater is at greater depths immediately upgradient of the 
former UST. The exact groundwater depth could not be ascertained in this upgradient location 
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(refusal at 41 ft bls) or in some areas downgradient of the former UST because hard, weathered 
volcanic rock associated with the Daguoa formation prevented the drill rig from reaching the 
water table in these areas. 
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SECTION 4 

Investigation Findings 

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

4.1 Soil Screening Results 
The soil screening results for Site 88 are presented in Table 4-1. As shown in Table 4-1, total 
organic vapors emitted from collected soil samples were very low for all soil borings. Total 
organic vapor levels ranged from 0to1.5 parts per million (ppm). OVM readings that are this 
low indicate negligible organic vapor levels from either hydrocarbons or methane. The two soil 
samples from each boring (usually that had the highest OVM readings) were analyzed for TPH 
GRO and DRO (see Table 4-1). 

TABLE 4-1 
Soil Screening Results (Samples analyzed for TPH are in bold 
Site 88, U.S. Naval Station Roosevelt Roads 

Sample Depth 
Sample Designation Date Sampled (ft bis) 

88-SB01 02/26/02 0-1 
02126102 3-4 

02126102 6-8 
02126102 11-13 

02126102 16-18 

02/28/02 18-31 
02128102 31-50 

88-SB02 02128/02 0-1 
02128102 3-4 
02128102 7-9 

02128102 12-14 

88-SB03 03/01/02 0-1 
03/01/02 3-4 
03/01/02 7-9 
03/01/02 12-14 
03/01/02 17-19 

88-SB04 03/01/02 0-1 
03/01/02 3-4 

03/01/02 7-9 

03/01/02 12-14 

88-SB05 03/01/02 0-1 

03/01/02 3-4 

TPA/ 
SITE88REPORT_JULY 2002.DOC 

Total Organic Vapors 
(ppm) 

0 
0 
0 

0.3 
0.7 
NA 
0 

0.2 
0.2 
NA 
0.2 
0.3 
0.1 
1.3 
1.1 
0.6 
0.1 
0.1 
0.1 
NA 
0.1 
0.1 

4-1 



4.2 

TABLE 4-1 
Soil Screening Results (Samples analyzed for TPH are in bold 
Site 88, U.S. Naval Station Roosevelt Roads 

Sample Depth 
Sample Designation Date Sampled (ft bis) 

88-8806 03/11 /02 0-1 
03/11/02 3-4 

88-8807 03/12/02 0-1 
03/12/02 3-4 

03/12/02 7.9 
03/12/02 12-14 
03/12/02 17-19 
03/12102 22-24 
03/12/02 27-29 

88-8808 03/13/02 0-1 
03/13/02 3-4 
03/13/02 12-14 

88-8809 03/13/02 3-4 
03/13/02 7.9 

03/13/02 12-14 
03/13/02 17-19 
03/13/02 22-24 

03/13/02 27-29 

Notes: 
NA = Not Analyzed 
bis = below land surface 
ppm = parts per million 

Groundwater Screening Results 

SECTION 4- INVESTIGATION FINDINGS 

Total Organic Vapors 
(ppm) 

NA 
NA 

0 
0 

0.7 
0 

1.2 
0 
0 

NA 

NA 
1.2 

1.2 
1.5 
1.3 
0 
0 
0 

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

TPA/ 
SITE88REPORT _JULY 2002.DOC 4-2 



SECTION 4- INVESTIGATION FINDINGS 

TABLE 4-2 
Groundwater Screening Results 
Site 88, U.S. Naval Station Roosevelt Roads 

EPA Method EPA Method EPA Method 
80158 80158 8020A 

Sample (GRO) TPH (ORO) TPH Total BTEX 
Soil Boring Date Sampled Matrix (mg/Kg) (mg/Kg) (mg/Kg) 

88-SB02 02/28/02 Water ND ND ND 

88-SB05 03102102 Water ND ND ND 

88-SB07 03/11/02 Water ND ND ND 

88-SB09 03/12/02 Water ND ND ND 

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

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

TABLE4-3 
Soil Analytical Results 
Site 88, U.S. Naval Station Roosevelt Roads 

EPA Method EPA Method 
80158 80158 

(GRO) TPH (ORO) TPH 
Soil Boring Date Sampled Sample Matrix (mg/Kg) (mg/Kg) 

88-SB01 (0-1) 02/26/02 Soil ND ND 

88-SBO 1 (3-4) 02/26/02 Soil ND ND 

88-SB02 (0-1) 02/28/02 Soil ND ND 

88-SB02 (7-9) 02128102 Soil ND ND 

88-SB03 (7-9) 03/01/02 Soil ND ND 

88-SB03 (12-14) 03/01 /02 Soil ND ND 

88-SB04 (7-9) 03/01/02 Soil ND ND 

88-SB04 (12-14) 03/01/02 Soil ND ND 

88-SB05 (0-1) 03/01/02 Soil ND ND 

88-SB05 (3-4) 03/01/02 Soil ND ND 

88-SB06 (3-4) 03/11/02 Soil ND ND 

TPN 
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TABLE4-3 
Soil Analytical Results 
Site 88, U.S. Naval Station Rooseveff Roads 

Soil Boring Date Sampled Sample Matrix 

88-SB06 (7-9) 03/11/02 

88-SB07(7-9) 03/11/02 

88-SB07 (27-29) 03/11/02 

88-SB09 (7-9) 03/12/02 

88-SB09 (12-14) 03/12/02 

Notes: TPH =Total Petroleum Hydrocarbons 
mg/Kg = Milligrams per Kilogram 
ND = Non Detectable 

Soil 

Soil 

Soil 

Soil 

Soil 

EPA= U.S. Environmental Protection Agency 
GRO = Gasoline Range Organics 
ORO = Diesel Range Organics 

4.4 Groundwater Analytical Results 

EPA Method 
80158 

(GRO) TPH 
(mg/Kg) 

ND 

ND 

ND 

ND 

ND 

SECTION <I- INVESTIGATION FINDINGS 

EPA Method 
80158 

(ORO) TPH 
(mg/Kg) 

ND 

ND 

ND 

ND 

ND 

The groundwater analytical results for Site 88 are presented in Table 4-4. As shown in Table 4-4, 
none of the groundwater samples collected from the newly installed permanent monitoring 
wells had detectable levels of TPH or BTEX. 

TABLE 4-4 
Groundwater Analytical Results 
Sffe 88, U.S. Naval Station Roosevelt Roads 

PREBQ Target 
Parameters Levels 88-MW-1 88-MW-2 88-MW-3 

Date Sampled 03/11/02 03/16/02 03/16/02 

Benzene (µg/L) 5 ND ND ND 

Toluene (µg/L) 1,000 ND ND ND 

Ethylbenzene (µg/L) 700 ND ND ND 

Total Xylenes (µg/L) 10,000 ND ND ND 

Total BTEX (µg/L) 50 ND ND ND 
TPH GRO (ug/L) ND ND ND 

TPH ORO (µg/L) ND ND ND 

Total TPH (µg/L) 50,000 ND ND ND 

Notes: 
µg/L = Micrograms per Liter 
PREQB = Puerto Rico Environmental Quality Board 
Total BTEX= Sum of Benzene, Toluene, Ethylbenzene, and Xylenes 
TPH ORO= EPA Method 8015M Diesel Range Organics 
ND Non detect 

TPA/ 
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SECTION 5 

Conclusions and Recommendations 

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

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

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

• The laboratory analytical results for the groundwater samples collected during the SC 
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 investigation, CH2M HILL recommends No Further Action 
(NFA) for Site 88. Because of the absence of hydrocarbons in soil and groundwater at the site, 
no remediation measures are necessary. Any residual levels of hydrocarbons that may exist at 
the site are negligible and would be further reduced by natural biodegradation. 

TPN 
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APPENDIX A 

Soil Boring Logs 



I Sli t Numbef 

88 
BORING NUMBER 

88-58-02 SHEET 1 OF 1 e CH2MHILL ..... SOIL BORING LOG 

PROJECT .RRNAS $rte 88 __ ---------------=L-=OC=A~T'"'ION''-'-'.'---'R~oo=se"-' ... ::.:.lt Ro.els~".!! N StaUon, Celba PR ------El,liVATION DRILLING CONTRACTOR Geowot\s Inc 
DRILLING METHOD ANO EQUIPMENT USED SS H~er. Sinco 2800 HT "'th sold ~ 3.,25" 11151!rt _ 
WATER LEVELS 11 6 ST ART · 02/2812002 END . 0212812002 LOGGER HMH El 
OEPTli BELOW SURFACE (FT) STANOARO .__ _______ s,;,;OO.=.;;O.;;ES,;,;C,;,;Rl.;;..PlJON=;.;...------+----._.;C;,.;OM=M;,.;E;;.N;,.;T.;;S ______ -4 

INTERVAL 1FTI PENETRATION 

- 1 

- 2 

- 3 

- 4 

- 5 

- 8 

- 7 

- 8 

- 9 

- 10 

- 11 

- 12 

- 13 

14 

- 15 

- 16 

- 17 

- 18 

- 19 

20 

RECOVE~ TEST S<Jll NAME. uses GROUP SVLIBOl. COi.OR. 
MOISTURE CONTENT. RELA TlVE DENSITY, 

•&'lit 

100% 

ti/TYPE RESULTS 

6·~·.e·.e· OR CONSISTENCY, SOIL STRUCTURE, 

IN\ MINERALOGY. 
Surface· gross 

i Some angulal rocl<$ (15%). < 1" dlamowr. 2.5 Y. Olive brown 414 
slfgtilly molSI claf 

2.5 Y loght oiw. b<OWO. 514 Some ang1.11arroclt1 t5"-l < 2· In 
diameter 

10 YR. 514 , yelowlsh brown c:o- und (<3"-J mol1I Cllly. Scwnt 
,.. cotl0$Nt •• .,., $Oil Some angula< fragmln1S o( rod< <,. d~m. 

11.6'waler 

SS Is saturated. 5Y, 4'2, olive gray, ve1y aoft utu,.ted city 

End ol bollng at 14 ft bl• 

DEPTH OF CASING, ORILLING RATE 
DRILLING FlUIO LOSS. 

TESTS ANn INSTRUMENTATION 

I I 
0·1lootOVM • 02 ppm 

3-4 loot OVM ,. 0 .2 ppm 

HIOVM • NM 

12·14' OVM • 0.2 ppm 



e CH2MHILL 
~ 

PROJECT: RRNASSlte88 

filY6J:ION ,_ 
DRILLING METHOD AND EQUIPMENT USED : 
WATER LEVELS : NA START: 
DEPTH BELOW SURFACE (FT) STANDARD 

INTERVAL IFT\ PENETRATION 

RECOVE!3J'..1lil_ TEST 
#ITYPE RESULTS 

6"-6' -6'-6" 
(NI 

1 -

- 2 

- 3 

- 4 

- 5 

- 6 
I 

7 - 37% 2·2·3·3 

- 8 

- 9 

- 10 

- 11 

- 12 42% 3-3-4 -4 

- 13 

- 14 

- 15 

- 16 

- 17 100% 6-13-19·20 

- 18 

- 19 

20 

I Site Number 

88 
BORING NUMBER 

88-58·03 SHEET 1 OF 1 

SOIL BORING LOG 

LOCATION: Roosevelt Roads Naval PJr StaUon _Celbs PR 

QRlbblt!~ClOR Geowoll<_!. Inc. 
SS Hand Auger, §lnoo 2800 HT with solid stem 3.25' augers 

03/01/2002 END : 03/01/2002 LOGGER : HMH 
SOIL DESCRIPTION COMMENTS 

SOIL NAME. uses GROUP SYMBOl. COLOR. DEPTH OF CASING, DRILLING RA TE, 
MOISTURE CONTEl'IT, REIATIVE DENSITY, DRILLING FLUID LOSS. 
OR CONSISTENCY, SOIL STRUCTURE, TESTS ANO INSTRUMENTATION. 
MINERALOGY. I I 

sum.co: pn1u 0-1 foot OVM"' 0.3 ppm 
7.5 YR, 312, dart b"""n slty medium clay, roots, slig~Uy molsl 
1' turning 5/4, yellowish l>IOWn. 10 YR. allly medium clay. 

Turning d•ll< brown 3/3, 10 YR. sQ1y medium day 3.4 root OVM = 0.1 ppm 

10 YR, "'3, brown son day. Some small 8Jlgulat rocks <1" In diam 7-9' OVM a 1.3 ppm 

first a· aame as above, moisl. last 2" 10 YR. 2/1, blaelt medium 12-14' OVM"' 1 1 ppm 
Clay 

Top 2· 10 YR. 413, moist clay 17·19' OVM = 0.6 ppm 
19· of very ftne molUed sill some clayey contenl (<3%) 

1• of lragmon1ed angular rock <1" In dlamelor 
Bottom 2· mottled dayey •Ill. <3% d ay oontent 

End of boring 11 19 ft bis 

-



Site Number I BORING NUMBER 

e 88 88-SB-04 SHEET 1 OF 1 

CH2MHILL 
~ SOIL BORING LOG 

PROJECT: RRNAS Sile86 LOCATION : Roosevelt Roads Naval A;r Slation, Celba PR 
ELEVAIION: ORILLlliQ CONTRACTOR Geoworks Inc. 

-

DRILLING METHOD ANO EQUIPMENT USED : SS Hand Auaer, Sinco 2800 HT with solid slem 3.25" auaers 
WATER LEVELS : NA START. 03/01/2002 ENO : 03/0112002 LOGGER : HMH 
DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION COMMENTS 

INTERVAL IFTI PENETAA TION 

RECOVER~ TEST SOIL NAME. uses GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE, 
I ~tTYPE RESULTS MOISTURE CONTENT, RELATIVE DENSITY, DRllLING FLUID LOSS. 

6"-6'-6"~ OR CONSISTENCY. SOIL STRUCTURE, TESTS ANDINSTRUMENTATION. 
INI MINERALOGY. I I 

Surface· fl"'SS ~- 1 foot OVM = 0.1 pj)m 
Dark greyish brown, medium clay, 4/2, 10 YR 

- 1 

- 2 

- 3 4/3, 10 YR, brown ooft cloy, falrfy moist with some angular rod<s up 13-4 fool OVM • 0.1 ppm 
lo 2· in diameler. 

- 4 

- 5 

- 6 

- 7 38Yo 3-2·2·3 2.5 Y, 5/4, Gght olive brown, soft clay wtU1 some ar>gular rod• <1' 17·9'0VM• 0.1 ppm 
1n diameter. motst 

- 8 
I 

- 9 

- 10 

- 11 

- 12 75% 6-12-16-17 Top 2' very moist 10 YR, 413, clay 12-WOVMsNR 
1 o· very rone moukld dense sill. 
4' ol angular small rocks mixed with a clayey mottled silt yoNowtsh 

- 13 b<own. 

14 
End of bOllog al H feel 

- 15 

- 16 

- 17 

- 18 

- 19 

20 



Site Number I BORING NUMBER 

e 88 88.SB-05 SHEET 1 OF 1 

CH2MHILL .... SOIL BORING LOG 

PROJECI_: RRNAS Site 88 LOCATION: Roosevell Roads Naval Nr Station Celba PR 
ELEVATION : DRILLING QONTRACTOR Geoworlcs, Inc. ! 

DRILLING METHOD ANO EQUIPMENT USED : SS Hand Auger, Sinco 2800 HT with solid stem 3.25• augers 
WATER LEVELS : 7feet START: 03/01/2002 END : 03/0412002 LOGGER: HMH. El 
DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION COMMENTS 

INTERVAL ll'TI PENETRATION 

RE COVE~ TEST SOIL NAME. uses GROUP SYMBOL, COlOR. DEPTH OF CASING, DRILUNG RATE, 
#/TYPE RESULTS MOISTURE CONTENT. RELATIVE DENSITY. DRILLING FLUID LOSS, 

6"-6"-6"-6' OR CONSISTENCY. SOIL STRUCTURE. TESTS AND l""TRUMENTATION. 
INl MINERALOGY I I 

Surface: gras$ 0· 1 loot OVM - 0.1 ppm 
large rocks up to 6" In dlamelor mixed wfU1 10 YR. 312, very darlc 

- 1 grayish brown clayey silt. 

- 2 

- 3 Samo ii$ above 3·4 foot OVM = 0. 1 ppm 

4 -

- 5 

- 6 

- 7 0% 4·2·1·3 Zero 1ecovery, but spi t spoon was saturated 

- 8 

9 -

- 10 

- 11 

- 12 

- 13 

14 
End of bOfing al 1~ feet 

- 15 

16 -

- 17 

- 18 

- 19 

20 



Sita Number I BORING NUMBER 

e 88 8B-SB·06 SHEET 1 OF I 

CH2MHILL .... SOIL BORING LOG 

PROJECT: RRNAS Sile 88 LOCATION: Rooaevett Roads Naval Nr Station Ceiba PR 
ELEVATION : OR!LLING CONTRACTOR GeowOlks Inc. 
DRILLING METHOD AND EQUIPMENT USED : SS Hand Auger, Mobile Rig wtth 4.25" ID and 6.25" OD H.S.A. 
WATER LEVELS : START . 03/11/2002 END • LOGGER : HMH.EI 
DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRJPTION COMMENTS 

INTERV Al IFTI PENETRATION 

RECOVEf,lY.Qil_ TEST SOIL NAME, uses GROUP SYMBOL, COLOR, DEPTH OF CASING. DRILLING AA TE. 
#!TYPE RESULTS MOISTURE CONTENT. RELATIVE DENSITY, DRILLING FLUID LOSS, 

5·~·~·~· OR CONSISTENCY. SOil STRUCTURE. TESTS ANDINSTRUMENTATION 
lNl MINERALOGY. I I 

Surface; grass and some asphal1, sUt with some subangular to 0·1 foot OVM = NR 
angular roci<s up to 4· 1n <liameter. 

- 1 t2sv. subangular to angular rod< fragments. flOe sUty clay 2.5 Y, 412. 
dark grayish brown 

- 2 

- 3 20% subangular. fine lo coarH gmvel, mosUy son lo medium clay 3-4 fool OVM = NR 
wilh silt. 2.SY. 4/2, dark grayish brown. 

- 4 

- 5 

- 6 

- 7 33% 4- 18·14·37 Some fine gravel and rock, subangular to angular. sllty clay, son lo 
'nedoum. 2.5Y, 513. lighl olive brown. 

- 8 

9 
Relusal al 9 feet bis. 

- 10 

- 11 

- 12 

- 13 

H 

- 15 

- 16 

- 17 

- 18 

- 19 

20 



e CH2MHILL ... I Silo Number 

88 
BORING NUMBER 

88-SB·07 

SOIL BORING LOG 

SHEET 1 OF 2 

~CT : RRNAS Sile 88 LOCATION : Roosevelt Roads Naval AJr Slaho"'n..__C"'ei"""ba;;;..;..P"'R-------
ELEVATION : JIB!!,LING CONTRACTOR Geoworl<s. Inc. 
DRILLING METHOD AND EQUIPMENT USED : SS Hand Auoer Mobile Rla with 4.25" 10 and 6.25' 00 H.S.A. 
WATER LEVELS. START . 0311212002 END : LOGGER : HMH. El 
DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION COMMENTS 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

INTERVl\l fFTI PENETRATION 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

RECOVE~ TEST SOIL NAME, uses GROUP SYMBOL. COlOR, DEPTH OF CASING, DRILLING RATE. 

58~. 

92o/o 

88% 

#rrYPE RESUl.TS MOISTURE CONTENT, RELATIVE DENSITY, DRILLING FLUID LOSS, 

OR CONSISTENCY. SOIL STRUCTURE, 
MINERALOGY. 

TESTS ANn INSTRUMENTATION. 
I I 

Surfa.:.· 3• asphan 0· 1 fool OvM ~ 0 ppm 
Flsl r a mt.. ol aspball an<l oubbase lumlog 10 2 .5Y, 412, dat1< 
grayl1h l>rown sllly clay. Some fino lo coarse 9ravel subrwn<led lo 

angular. 

2.!>V, 412, darit grayish brown sdry Clay. Some fino 10 coarse oravtl 3-'I fool OVM "O ppm 
sub<ounded lo angular 

2.SY, 2.511, blacl< modlum clay <2'- coar$e gravel. suban9ular 1·9 fool OVM = 0.7 ppm 

12·14 fool OVM = 0 ppm 

5·9-12·13 ~.5Y. 614. l!!jht yelfowlsh brown c:vtayey s~L MosUy slit, slightly moist 17-19 fool OVM = 1.2 ppm 



Site Number BORING NUMBER 

e CH2MHILL 
~ 

88 I 88-58-07 SHEET 2 OF 2 

SOIL BORING LOG 

PROJECT : RRNAS Site 88 LOCA TIC Roosevell Roads Naval Nt Station, Ceiba PR 

ELEVATION : ----------D=RILLING CONTRACTC Geoworks, Inc. -
DRILLING METHOD AND EQUIPMENT USED : SS Hand Auger, Mobile Rl!! wilh 4.25" ID and 6.25' OD H.S.A. -WATER LEVELS: START . 03/1212002 END : LOGGER : HMH. El 

DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION COMMENTS 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

INTERVAi. (FT,_. "..._I______ PENETRATION 
RECOVERY,_%_. .. ...__~ TEST SOIL NAME, uses GROUP SYMBOL, COLOR, 

21 

22 75% 

23 

24 

25 

26 

27 83% 

28 

29 

30 

31 

32 

#!TYPE .__...-RE_,S;,,;U;,,;L;,,;,TS;..._-1 MOISTURE CONTENT, RELATIVE DENSITY, 

6'-6'·6'~' OR CONSISTENCY, SOU. STRUCTURE. 
(H) MINERALOGY. 

DEPTH OF CASING, DRILLING RATE 
DRILLING FLUID LOSS, 

TESTS, ANO INSTRUMENTATION. 

I I 

7·15-24-30 2.5Y. 614, lght )'911owish t>rown cvlayey 1lK. Mostly 111t, i22·24 fool OVM = O ppm 

9-12-15-19 2.SY, 61• log~I yollowlsh brown d<lyey silt. MosUy ""· 11• 27-29 fool OVM = 0 ppm 

End or bo<tng el 31 ft bis 



Site Number 1 BORING NUMBER 

e 88 88-SB-08 SHEET 1 OF 1 

CH2MHILL .... SOIL BORING LOG 

PROJ~T . RRNAS S~e68 _LOC~I,!ON : Roosevelt Roads Naval Air Station, Ceiba PR 
ELEVATION : D!31LLING CONTRACTOR Geowori<s Inc. 
DRILLING METHOD AND EQUIPMENT USED : SS Hand AuRer1 Mobile R!ll with 4.25' tO and 6.25' OD H.S.A. 
WATER LEVELS : NA START : 0311312002 END : 03/13/2002 LOGGER: wuu.e1 
DEPTH BELOW SURFACE (FT) STAl'{DARD SOIL DESCRIPTION COMMENTS 

INTERVAL IFTj PENETRATION 

RECOVE :D:.1fil_ TEST SOIL NAME. uses GROUP SYMBOL. COLOR. OEPTH OF CASING. DRILLING RATE. 
#/TYPE RESULTS MOISTURE CONTENT, RELATIVE DENSITY, DRILLING FLUID LOSS. 

6'.Q'"-6"-6" OR CONSISTENCY, SOIL STRUCTURE, TESTS ~D INSTRUMENTATION, 
IN\ MINERALOGY. I I 

Surface: asphalt and grass . sift with some 1ubangula1 to 0·1 fool OVM = NR 
angular rocks up to 4' In diameter. 

- 1 25% subangutar lo angular rock fragments. fine sHty day 2.5 Y, 412, 

dark grayish brown 

- 2 

- 3 20% subangular, fine 10 coani• gravel. mosUy soft 10 medium clay 3-4 loot OVM = NR 
with sill. 2.5Y. 4/2, dark grayish brown. 

- 4 

- 5 

- 6 

- 7 

- 8 

- 9 

- 10 

- 11 

- 12 38% 3-4.a-15 2.5Y. 4/4. oHve brown. sllgMymoisl. medium clay 12-14 loot OVM = 1.2 ppm 

- 13 

14 -

15 
Refusal at 15 ft bis 

- 16 

- 17 

- 16 

19 -

20 



e CH2MHILL .... 
PROJECT : RRNAS Sile 68 

Slit Humber 

88 I BORING HUMBER 

88-SB--09 

SOIL BORING LOG 

SHEET 1 

LOCATION : Roosevelt Roads Naval Air Slalion, Ceiba PR 
ELEVATION : DRILLING CONTRACTOR Geoworks, Inc, 

OF 2 

DRILLING METHOD ANO EQUIPMENT USED : SS Hand Auger, Mobl!_e R!g_ with 4.25" ID 8fld_6~._2s_·_o-:D-:'H,.,. .. ~s::-.A:...:. -:---:--:::==-----------1 
WATER LEVELS : 28 fl bis START : 03/13/2002 END : 03/1312002 LOGGER: HMH. El 
OEPTH 8ELOW SURFACE (FT) STANOARO SOIL DESCRIPTION COMMENTS 

INTERV"'1. IFTI PENETRATION t--------------------+--------------~----1 

- 1 

- 2 

- 3 

- 4 

- 5 

- 6 

- 7 

8 -

- 9 

- 10 

- 11 

- 12 

- 13 

- 14 

- 15 

- 16 

- 17 

- 18 

- 19 

20 

RECOVEB!.l!'il.. TEST SOIL NAME. uses GROUP SYMBOl. COLOR, 
MOISTVRE CONTENT, RELATIVE DENSITY, 

75% 

88% 

83% 

#rrYPE RESULTS 

OR CONSISTENCY, SOIL STRUCTURE. 
MINERAL()GY. 

Surlace·2.5' asphal• mlxod wi1h angular lo •ubaog\llar rocl<s and 
19ravel 

10YR, 412, darl\ grayish brown sUty day. Some rock fragmenlS up 
lo 2· In diameter 

6·5·7-9 10 YR. 614. sl!ghlly mo1s~ ~hl yel'°"'1sh brown. clayey stlt 

6-9·12·13 2.SY. 6/4, lighl yolloWlsh brown clayey slit 

9·18-20-23 Top 12" same as above 
Bottom 8' Gley 1, 6/1, greenish gray 

OEPTH OF CASING, DRILLING RATE. 
DRILLING FLUID LOSS, 

TESTS ANO INSTRUMENTATION, 
I I 

3-4 fool OVM = 12 ppm 

7 .9 foot OVM = 1.5 ppm 

12·14 root OVM • 1.3 ppm 

17·19 foot OVM = 0 ppm 



e CH2MHILL ..... 
PROJECT : RRNAS Site 88 
ELEVATION : 
DRILLING METHOi>ANO EQUIPMENT USED : 
WATER LEVELS: 28 ft bis 
OEPTli BELOW SURFACE {FT) 

INTERVAL (F.'~TI"--------l 
RECOVERY,_%..,.•l __ -l 

#f!YPE 

START : 
STANDARD 

PENETRATION 

88 I BORING NUMBER Site Number 

88-SB-09 SHEET 2 OF 2 

SOIL BORING LOG 

LOCA Tl( Rooseveh Roads Naval /lJr Stallon~ Celba PR 
DRILLING CONTRACTC Geo\VOll\s, Inc. 
SS Hand Auger, Moblle Rig with 4.25" ID and 6.25" OD H.S.A. 

0311312002 ENO : LOGGER : HMH. El 
SOit DESCRJPTION COMMENTS 

TEST SOil NAME. uses GROUP SYM80l, COLOR. 

RESUlTS MOISTURE CONTENT, RELATNE DENSITY, 
t----6-. .0-.-.o--.o- .---4 OR CONSISTENCY, SOIL STRUCTURE, 

DEPTH OF CASING, DRILLING RATE 
DRILLING FlUIO LOSS, 

TESTS ANO INSTRUMENTATION. 

(NJ MINCRAlOGY. I I 

- 21 

- 22 92% 8-9·14-14 5Y 612, ~ghl olive gny, shghUy moist clayey sill, moJll 22-24 fool OVM • 0 ppm 

- 23 

- 24 

- 25 

- 26 

. 27 96% 7-15-40·50 1.SY. 614 hQhl yehOW1sh brown clayey •~I Mosl!y Sil~ sl• 27 -29 foot OVM ; 0 ppm 

- 28 1 • lhlcl< layer of dense ligM olive gr.iy SUI)' clay. 

- 29 

- 3-0 

- 31 

32 
Eod o1 bomg a1 32 n bis 

-

-

-

-

-

-

-



APPENDIX B 

Monitoring Well Completion Diagrams 



e CH2MHILL .... 
SITE 

88 

WELL ID 

88·MW-01 

WELL COMPLETION DIAGRAM-FLUSH MOUNT 

LOCATION She 88, Roosevell Roads NAS 
PROJECT NUMBER . 167722.Fl.FQ 
DRILLING CONTRACTOR : Geoworks Inc. 
DRILLING METHOD ANO EQUIPMENT USED : Mobile Dnll Rig, 4.25" 10 H.S.A. 
DRILLING START DATE: 03/01/2002 DRILLING END DATE 03/0512002 LOGGER. Hector M. Hernandez Erik lsen 

4b 1"" I· Ground elevation at well 

2- Top of Inner casing elevation 

4a 
3· Top of outer casing elevation 

5 
4- Wel'1ead protection rover type s· well vault 

8b 2 ' a) drain tube? (yes/no) no 
b) oone1ete pad dimensions 2'x2'x4" 

5· Dia.Jtype of well casing 2" SCH40 PVC 
5b s· a) Total depth 15 feet 

b) Leng!h of casing (less screen) s feet 
7b 

6- Type/slot size of seteen SCH 40 PVC 0.010" Slot 
a) Leogth of screen 10feet 

Sa 16' 7 • Type saeen filter TEC Minerals Filler Media 1 OOlblbaa 
a) Quantity used 4 baqs 
b) Depth to top of litter pack (bis) 3 fee t bis 

8· Type of seal Hole ~lug chlQs 
a) Quantity used 1 foot (unh:tdrated) 
b) Depth to lop of seal (bis) 2feel 

9- Grou1 

1 
a) Grout mix used Portland Cement 
b) MelhOd of placement Pour 

c) Vol. of well casing grout 0.43ft' 7 

~, 
1 O· OD of auger 6 .25 Inches 

Development method Dis~sable Teflon baQer 

Geol!uml! 

Development time 18 minutes 

.~ 
EstJmated purge volume 4 gallOns 

101 6,25" Comments 



e CH2MHILL 
~ 

SITE 

88 

WELLIO 

88·MW·02 

WELL COMPLETION DIAGRAM-FLUSH MOUNT 

LOCATION : Sole 88, Roosevelt Roads NAS 
PROJECT NUMBER . 167722.Fl.FQ 
DRILLING CONTRACTOR : Geoworks Inc 

DRILLING METHOD ANO EQUIPMENT USED : Mobile Orlll R19, 4 25" 10 H.S.A 
DRILLING START DATE: DRILLING ENO DATE: 03114/2002 

4b ·~ _L:, 1~ 

4a 

5 

8b 12 ' 

Sb 16' 

14' 7b 

Sa 32 

-t---7 I 
~, 

10._l _ s_.2_s _· __, 

1 · Ground elevatloo at well 

2· Top of Inner casing elevation 

3- Top of oU1er casing elevalion 

4· Wellhead protection cover type 

a) drain lube? (yes/no) 

b) conCfete pad crimensions 

5· Dia/type of wen casing 

a) Total depth 

b) Length of casing Oess screen) 

6· Type/slot size of screen 
a) Length of screen 

7· Type screen filler 

a) Quantity used 
b) Depth to top of fitter pack (bis) 

8· Type of seal 
a) Quantity used 
b) Depth to top of seal (bis) 

9· G.rout 
a) Grout mix used 
b) Method of placement 

c) Vol of well casing grout 

10· 00 of auger 

Development method 

Developmenl Orne 

Estimated purge volume 

Comments 

LOGGER: Hector M. Hernandez Eril< lsen 

e·wetlvault 

no 
2'x2'x4" 

2" SCH 40PVC 

feet 

Sleet 

SCH 40 PVC. 0.010" Slot 
1stee1 

TEC Minerals Filter Media 100lblba9 
4.5 bags 
3 feel bis 

Hole pluq chips 
1 fool (unhydrated) 

2feet 

Portland Cement 

Pour 

2 .5511" 

6.25 inches 

Disposable Teflon bailer 

Geopump 

24 minutes 

6gall00s 



e CH2MHILL 
~ 

SITE 

88 

WELL ID 

88-MW-03 

WELL COMPLETION DIAGRAM-FLUSH MOUNT 

LOCATION Site 88, Roosevelt Roads NAS 
PROJECT NUMBER : 167722.Fl,FQ 
DRILLING CONTRACTOR : GeoWO<ks Inc. 

DRILLING METHOD ANO EQUIPMENT USED : Mobile Drill Rig, 4.25" ID H.S.A. 
DRILLING START DATE: DRILLING END DATE; 03(14/2002 LOGGER Heclor M Hernande; Erik lsen 

4b 1"'- 1 • Ground elevation at well 

2· Top of inner casing elevation 

3· Top of outer casing elevation 

5 
4· Wellhead protection cover lype a· wenvaull 

8b 19 ' a) drain tube? (yes/no) no 
b) concrete pad dimensions 2'x2'x4" 

5· Dia/type of well casing 2"SCH40PVC 
Sb 23' a) Total depth 33 feet 

b) Length of casing (less screen) 23feet 
7b 

6· Type/slot size of screen SCH 40 PVC, 0.010" SIOI 
a) Length ol screen 10feet 

Sa 33' 7 • Type SCl'een fitter TEC Minerals Fiiier Media 1 OOlblbag 
a) Quanllty used 4 bags 
b) Depth to top of filter pacl< (bis) 23 feel bis 

8- Type of seal Hole E!lug cnies 
a) Quantity used 2 feel lunh:t!!raledl 
b) Depth to top of seal (bis) Sleet 

8----- 9 · Groul 

I 
a) Grout mix used Por11and Cement 
b) Method ot placement Pour 

c) Vol. of well casing grout 4 It' 

.. , 10· OD of auger 6.25 inches 

Development meU1od Oisl!2sable Teflon bailer 

Geoeume 

Development bme 27 minutes 

I • • I 
Estimated purge votume 4 gallons 

101 6.25" Comments 



APPENDIXC 

Monitoring Well Development Logs 



PROJECT NUMBER WELL NUMBER I DATE 

167722.Fl.FQ 88-MW-01 03/07/2002 

WELL DEVELOPMENT LOG 

PROJECT: RRNAS Site 88 LOCATION : Roosevelt Roads NAS Puerto Rico 
DEVELOPMENT CONTRACTOR: CH2MHill 
DEVELOPMENT METHOD AND EQUIPMENT USED : Disp0sabte Tenon Bailer to remove sediment and Goeoumo for develnnmAnl 
TOTAL DEPTH: 15.07 START WATER LEVELS: 7.01 START: 03!07/2002 END: 03107/2002 LOGGER: Erik lsem 

MAXIMUM DRAWDOWN DURING PUMPING: 0.37 feet 
RANGE AND AVERAGE DISCHARGE RATE: 0.25 gallons oer minute with Geooumo 
TOTAL QUANTITY OF WATER DISCHARGED: Aooroximatetv 15 oallons with disposable bailer and 19.5 oallons with Geooumo 
DISPOSmON OF DISCHARGE WATER: Water started mil~ tan color, ve!)'. fine sediments (sand), turning clear no odor. 

Military 
Water Volume 

Depth to Turbidity Temperature 
Specific Dissolved 

Salinity 
Discharged pH Conductivity Oxygen ORP(mV) Remarks: color, sheen, odor 

nme 
(gallons} 

Water (ft btoc) (NTU) (C) 
(mS/cm) (mg/L) (%) 

14:54 1.5 7.23 999+ 27.83 7.19 2.72 16.06 0.1 106 Milky tan few very fine sand 
15:00 3 7.26 272 27.42 7.14 2.67 10.51 0.1 -42 
15:06 4.5 7.26 314 27.38 7.13 2.65 8.98 0.1 -79 
15:12 6 7.27 334 27.40 7.15 2.63 10.38 0.1 -86 
15:18 7.5 7.29 282 27.38 7.13 2.63 9.85 0.1 -88 tumino clear 

Surge and bail well screen Begin surging well screen 
Surge and bail well screen End suraina well screen 

15:43 7.5 7.31 999+ 27.42 7.09 2 65 8.7 0.1 32 Murkv, liaht tan, no odor 
15:49 9 7.32 999+ 27.47 7.11 2.63 10.69 0.1 47 
15:55 10.5 7.33 478 27.35 7.11 2.61 7.41 0.1 29 
16:01 12 7.33 347 27.38 7.13 2.59 8.25 0.1 106 
16:07 13.5 7.35 270 27.31 7.12 2.58 8.07 0.1 -25 

Surge and bail well screen BeQin surging well screen 
Surge and bail well screen End surging well screen 

16:30 13.5 7.35 999+ 27.50 7.07 2.67 7.14 0.1 50 
16:36 15 7.36 . 999+ 27.35 7.10 2.62 5.48 0.1 50 
16:42 16.5 7.36 580 27.34 7.11 2.58 5.22 0.1 39 
16:48 18 7.37 330 27.38 7.13 2.57 4.67 0.1 3 
16:53 19.5 7.38 299 27.36 7.13 2.55 4.67 0.1 -9 

End of Develooment 

1:59 



PROJECT NUMBER WELL NUMBER I DATE 

1sn22.Ft.FQ 88-MW..02 03/15/2002 

WELL DEVELOPMENT LOG 

PROJECT: RRNAS Slte88 LOCATION: Roosevelt Roads NAS Puerto Rico 
DEVELOPMENT CONTRACTOR: CH2MHill 
DEVELOPMENT METHOD AND EQUIPMENT USED : Oispesabfe Teflon Bailer to remove sediment and Goepump for develooment 
TOTAL DEPTH: 32.74 START WATER LEVELS : 24.54 START : 03/1512002 ENO : 0311512002 LOGGER: Erik lsem 

3 
MAXIMUM ORAWDOWN DURING PUMPING: 0.82 feet 
RANGE AND AVERAGE DISCHARGE RATE: Used disoosable Teflon Bailer and suroe block 
TOTAL QUANTITY OF WATER DISCHARGED: Aooroxlmatelv 27 oallons with disoosable bailer 
OISPOSmON OF DISCHARGE WATER: 

Military 
Water Volume 

Depth to Turbidity Temperature 
Specific Dissolved 

Salinity 
Discharged pH Conductivity Oxygen ORP (mV) Remarks: color, sheen. odor 

Time 
(gallons) 

Water (ft btoc) (NTU) (C) 
(mS/cm) (mgll) 

(%) 

13:36 9 24.12 999+ 34.00 7.31 2.59 3.64 0.1 -18 
13:40 10.25 25.15 999+ 32.86 7.27 2 .53 2.83 0.1 -20 
13:45 12 25.02 999+ 32.08 7.25 2.56 2.69 0.1 -37 
13:49 13.25 25.28 999+ 31.88 7.25 2.54 2.56 0.1 -45 
13:52 14.75 25.20 999+ 31.48 7.3 2.54 3.26 0.1 -14 
13:56 16 25.36 999+ 30.90 7.27 2.54 2.54 0.1 -15 
14:10 Surae and bail well screen Beain surging well screen 

Suroe and bail well screen End suraino well screen 
14:11 16 24.66 999+ 32.02 7.25 2.7 3.54 0.1 -54 
14:16 17.3 25.30 999+ 31.18 7.27 2.6 3.14 0.1 -49 
14:20 18.6 25.25 999+ 31.04 7.31 2.59 3.82 0.1 -13 
14:24 19.9 25.24 999+ 31 .05 7.27 2.5 2.77 0.1 -13 
14:28 21.2 25.20 999+ 30.56 7.30 2.57 3.02 0.1 -10 
14:35 Surge and bail well screen Beain suroino well screen 

Surae and bail well screen End suraino well screen 
14:38 21 .2 24.68 999+ 31.06 7.5 2.61 5.32 0.1 7 
14:43 22.5 25.20 999+ 30.88 7.37 2.59 4.57 0.1 12 
14:47 23.8 25.20 999+ 30.87 7.32 2.55 3.30 0.1 4 
14:50 25.1 25.35 999+ 30.71 7.33 2.49 3.42 0.1 9 
14:54 26.4 25.27 999+ 30.45 7.28 2.60 2.83 0.1 -18 

End of Develooment 

1:18 



PROJECT NUMBER WELL NUMBER I DATE 

167722.Fl.FQ 88-MW-03 03/15/2002 

WELL DEVELOPMENT LOG 

PROJECT : RRNAS Site 88 LOCATION : Roosevelt Roads NAS, Puerto Rico 
DEVELOPMENT CONTRACTOR : CH2M Hiii 
DEVELOPMENT METHOD AND EQUIPMENT USED : Disoosable Teflon Bailer to remove sediment and Goeoump for development 
TOTAL DEPTH: 18.21 START WATER LEVELS : 11.14 START : 03115'2002 END : 0311512002 LOGGER: Erik lsem 

MAXIMUM DRAWOOWN DURING PUMPING: 0.82 feet 
RANGE AND AVERAGE DISCHARGE RATE: Used disoosable Teflon Bailer and suroe block 
TOTAL QUANTITY OF WATER DISCHARGED: Approximately 42 gallons with disposable bailer 
DISPOSITION OF DISCHARGE WATER: Minute silt oarticles in the well. Well did not clear uo 

Military 
Water Volume 

Depth to Turbidity Temperature 
Specific Dissolved 

Salinity 
Discharged pH Conductivity Oxygen ORP (mV) Remarl<s: color. sheen. odor 

Time 
(gallons) 

Water (ft btoc) (NTU) (C) 
(mS/cm) (mg/L) 

(%) 

15:12 26 19.05 999+ 30.32 7.58 2.10 5.52 0. 1 50 
15:19 28 20.45 999+ 29.89 7.48 2.11 4.85 0.1 47 
15:26 30 20.85 999+ 29.56 7.46 2.12 4.04 0.1 42 
15:31 32 21.08 999+ 29.23 7.38 2.08 3.28 0.1 39 
15:36 34 21.30 999+ 29.04 7.42 2.13 3.36 0.1 43 

15:40 Surae and bail well screen Beoin suraina well screen 
Surae and bail well screen End suraina well screen 

15:55 34 19.11 999+ 29.21 7.61 i.16 6.26 0.1 41 

15:57 36 20.50 999+ 29.34 7.46 2.13 4.7 0.1 53 
16:00 38 21.37 999+ 29.05 7.40 2.12 3.29 0.1 54 
16:05 40 21.85 999+ 28.92 7.37 2.08 3.65 0.1 60 
16:10 42 21.90 999+ 28.89 7.37 2.13 2.83 0.1 51 

End of Oevelooment well did not clear uo 

Ot58 



APPENDIX D 

Monitoring Well Sampling Logs 



Roosevelt Roads Naval Air Station Field Data Information Log for Groundwater Sampling 
Page 1 of1 

Date (mm/dd/yy) 03/11/2002 Casing Diameter 2" 
Field Personnel Hector M. Hernandez, Erik lsern Casing Material PVC 
Site Name RRNAS Site 88 Measuring Point Elevation 
Job Number 167722.Fl.FQ Height of Riser (above land surface) O" 
Well ID# 88-MW-01 Land Surface Elevation 
Weather Conditions Screened Interval 
Air Temperature Dedicated Pump of Bailer Dedicated Teflon tubinq 
Total Well Depth (TWO) 15.22 Steel Guard Pipe Around Casing no 
Depth to Groundwater (OGW) 7.27 Locking Cap yes 
Length of Water Column (LWC) =TWO- DGW = 7.95 Protective Post/ Abutment 8" steel well cover 
1 Casing Volume= LWC x 0.163 Well Integrity Satisfactory yes 
Standard Evacuation Volume = 1.30 Well Yield moderate 
Method of Well Evacuation Geoeume through Teflon tubing Comments/Observations: 
Method of Sample Collection Geoeume through Teflon tubing Water: Turbid yellowish brown at start. Turned tapwater clear 
Total Volume of Water Removed (gallons) 6.5 gallons between second and third readings. 

Field Parameters 

Volume Purqed (qallons) Start 1 2 3 4 5 
Pumping Rate (aom) 0.22 0.22 0.22 0.22 0.22 0.22 
Time (military) 7:28 7:34 7:40 7:46 7:52 7:58 
pH 7.10 7.11 7.09 7.08 7.07 7.08 
Specific Conductivity (mS/cm) 3.02 2.87 2.75 2.64 2.67 2.66 
Temperature ( °C) 28 27.8 27.8 27.8 27.8 27.8 
Turbidity (NTU) 313 323 147 103 122 80.3 
Dissolved Oxygen (mg/L) 11.24 9.28 8.30 7.50 7.18 6.99 
ORP 172 9 -22 -27 -29 -30 
Salinity 0.1 0.1 0.1 0.1 0.1 0.1 
DTW (ft btoc) 7.27 7.33 7.34 7.35 7.36 7.37 

Additional Comments/Observations 
Sample ID ILA019 
Sample Time: 12:08 



Roosevelt Roads Naval Air Station Field Data Information Log for Groundwater Sampling 
Page 1of1 

Date (mm/dd/yy) 03/16/2002 Casing Diameter 2" 
Field Personnel Hector M. Hernandez, Erik lsern Casing Material PVC 
Site Name RRNAS Site 88 Measuring Point Elevation 
Job Number 16n22.Fl.FQ Height of Riser (above land surface) O" 
Well ID# 88-MW-02 Land Surface Elevation 
Weather Conditions Sunn}'.'., humid Screened Interval 
Air Temperature Mid 80's F Dedicated Pump of Bailer Dedicated Teflon tubina 
Total Well Depth (TWO) 30.86 Steel Guard Pipe Around Casing no 
Depth to Groundwater (DGW) 18.25 Locking Cap yes 
Length of Water Column (LWC) =TWO - DGW = 12.61 Protective PosVAbutment 8" steel well cover 
1 Casing Volume = LWC x 0.163 Well Integrity Satisfactory ves 
Standard Evacuation Volume = 2.06 Wei! Yield moderate 
Method of Well Evacuation Geoeume through Teflon tubing Comments/Observations: 
Method of Sample Collection Geoeume through Teflon tubing Water Hiqhtv turbid at start. Clearing up tapwater clear at 14:38 
Total Volume of Water Removed (gallons) 6 35 gallons 

Field Parameters 

Volume PurQed (qallons) Start 1 2 3 4 5 
Pumping Rate (aom) 0.26 0.26 0.21 0.16 0.15 0.17 
Time (military) 14:07 14:15 14:25 14:38 14:52 15:04 
pH 7. 13 7.14 7.15 7.18 7.17 7.18 
Specific Conductiv1tv {mS/cm) 1.79 1.74 1.71 1.73 1.75 1.88 

T emoerature ( °C) 30.0 29.8 29.7 29.7 29.7 29.6 
Turbidity (NTU) 956 232 146 69.5 76.3 33.6 
Dissolved Oxvaen (mo/U 6.86 4.84 4.44 3.97 3.68 3.42 
OAP 176 151 133 115 102 96 
Salinitv 0.1 0.1 0.1 0.1 0.1 0.1 
DTW (ft btoc) 18.25 19.12 19.18 19.19 19.13 19.13 

Additional Comments/Observations 
Samole ID ILA029 
Sample Time: 15:05 



Roosevelt Roads Naval Air Station Field Data Information Log for Groundwater Sampling 
Page 1of1 

Date (mm/dd/yy) 03/16/2002 Casing Diameter 2" 
Field Personnel Hector M. Hernandez, Erik lsem Casing Material PVC 
Site Name RRNAS Site 88 Measuring Point Elevation 
Job Number 167722.Fl.FO Height of Riser (above land surface) O" 
Well ID# 88-MW-03 Land Surface Elevation 
Weather Conditions Sunn~, humid Screened Interval 
Air Temperature Mid 80's F Dedicated Pump of Bailer Dedicated Teflon tubinq 
Total Well Depth (TW D) 32.40 Steel Guard Pipe Around Casing no 
Depth to Groundwater (DGW) 24.6 Locking Cap yes 
Length of Water Column (LWC) = TWO - DGW = 7.80 Protective PosVAbutment 8" steel well cover 
1 Casing Volume= LWC x 0.163 Well Integrity Satisfactory ves 
Standard Evacuation Volume = 1.27 Well Yield moderate 
Method of Well Evacuation Geoeume throu9h Teflon tubing Comments/Observations: 
Method of Sample Collection Geoeume through Teflon tubing Water:Turbid at start, cleared up. 
Total Volume of Water Removed (gallons) 6.35 gallons 

Field Parameters 

Volume Purged (gallons) Start 1 2 3 4 5 
Pumpinq Rate (aom) 0. 14 0.14 0.12 0.13 0.13 0.13 
Time (military) 14:03 14:12 14:23 14:33 14:43 14:53 
pH 7.14 7.10 7.14 7.151 7.16 7.16 
Specific Conductivity (mS/cm) 2.25 2.41 2.35 2.38 2.33 3.82 

T emoerature ( °C) 35.73 32.48 31.90 31.90 32.03 32.05 
Turbidity (NTU) 470 73.1 21.6 10.9 12.4 11 .6 
Dissolved Oxvoen ( mgJL) 1.16 0.75 0.67 0.58 0.54 0.54 
ORP 101 -10 46 -34 -41 -51 
Salinitv 0.1 0.1 0.1 0.1 0.1 0.2 
DTW (ft btoc) 24.60 24.90 24.89 24.88 24.88 24.88 

Additional Comments/Observations 
Samole ID ILA030 
Sample Time: 14:57 



APPENDTXE 

Laboratory Chain of Custody Forms and 
Analytical Data 
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'------------------------------- Received good condltlonB 

Dote/Time 
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I t/J . TEMPEAAlURE 

/<!.~ bd-1. • 1----



On Sitt. J bS, Inc. -· Chain of C u '·o dy Record 
PO#----

cnent: Qi.GM )../.~c.. c- i'A-M.:'A Date M11.Llf # 
1 

waz Page L of L 
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\ 

~~~~ 
RECE VED BY (signature) Dote/Tl Total # of containers I '-· TEMPERAM~ _J'l/f P-7 ,.,~~ /~~~~ !!{7) 0-:2 

-Chofn of Custody seals YI N tV ~ 1e-e ..,k , 
7P' IQ~ . 

f LJ. ,,_ - -
RtUNQUISHEO~Y (slgtl'atu Dote/Time RE~MD BY (slgnalul'e) 'botemfn'e Seals Intact? YI r@ --

Received good condlHons~ Y< :s 
G=Grob C=Compostte s~So11 W=Aqueous 
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On SitE_ 1bs, Inc. Chain of Cu .ody Record 

PO#----

Ctlz.-m J.b.:,, - Dote ~elf IL. lJZ I I Client: /Ar'nPl'f. . , ,,._ 
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':J.::3SCJ~r ('..;~~ s~,.-~_too 
I 

LAB Project# 0Z.I..03// ('1/2 f'Y1 265~ Address Control# 
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Chain of Custody seals YI~ J..ssll . /tOJtnJ - 1--

RRJ"9-'SHED BY {ajn61ue)~ Datemme " R!CEIVED BY (slgrtoture} Do1e{TlrT1e Seals lntoct? YI ~ • +,t;•c__ -
Recetved good conditions old . y ~s 

·. 
G a Grob C=_Com~e l S=Soll 
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On Site Labs, Inc. 
PMS 627, HC.01 Box 29030, Caguas, PR 00725 
Telephone 787·720-0329 Fax 787-789-3858 

CH2M HILL PROJECT NO. 167722.Fl.FS 
RRNAS SITE 88 

CEIBA, P.R. 

TEG Project #0210302CH2M 

TPH (Mod. EPA Method 80158) ANALYSES OF SOIL 

TPH-GAS 
SAMPLE DATE Cs - C12 
NUMBER ANALYZED (mg/Kg) 

METHOD BLANK 03/04/02 ND 

ILA001 03/04/02 ND 
ILA002 03/04/02 ND 
ILA003 03/04/02 ND 
ILA004 03/04/02 ND 

DETECTION LIMIT (mg/Kg) 10 

TPH (Mod. EPA Method 80158) ANALYSES OF WATER 

TPH-GAS 
SAMPLE 

NUMBER 
METHOD BLANK 

ILA005 
ILA007 EB1 

DETECTION LIMIT (mg/L) 

mgJI. = MIUlGRAMS PER LITER 
mg/Kg= MILLIGRAMS PER KllOGRAM 
CONCENTRATIONS BASED ON ORY WEIGHT 

DATE 

ANALYZED 
03/04/02 

03/04/02 
03/04/02 

'ND' INDICATES ANAL YTE NOT DETECTED AT OR ABOVE THE LISTED DETECTION LIMIT 
SAMPLING PERFORMED BY: CH2M HILL PERSONNEL 
ANALYSES PERFORMED BY: MARCO A. PEDRAZA 
DA TA REVIEWED BY: KEVIN SHELBURNE 

Page 1of2 

Cs - C12 
(mg/L) 

ND 

ND 
ND 

10 

TPH-DIESEL 
C13 - C24 
(mg/Kg) 

ND 

ND 
ND 
ND 
ND 

25 

TPH-DIESEL 
C13 - C24 
(mg/L) 

ND 

ND 
ND 

25 



CH2M HILL PROJECT NO. 167722.Fl.FS 
RRNAS SITE 88 

CEIBA, P.R. 

TEG Project #0210302CH2M 

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

ETHYL-
SAMPLE DATE BENZENE TOLUENE BENZENE 
NUMBER ANALYZED (µg/L) (µg/L) (µg/L) 

METHOD BLANK 03/04/02 ND ND ND 

ILA005 03/04/02 ND ND ND 
ILA006 TB1 03/04/02 ND 3.2 ND 
ILA007 EB1 03/04/02 ND 2.6 ND 

DETECTION LIMIT (µg/L) 1.0 1.0 1.0 

TOTAL 
XYLENES 

(µg/L) 
ND 

NO 
NO 
NO 

3.0 

µgll ; MICROGRAMS PER LITER SAMPLING PERFORMED BY: CH2M Hill PERSONNEL -

"NO" INDICATES ANAL YTE NOT DETECTED AT OR 
ABOVE THE LISTED DETECTION LIMIT 

arco A. Pedraz 
Laboratory Manager 

i 
;1 

Page 2 of2 

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

On Site Labs, Inc. PMB 627, HC-01Box29030, Caguas, PR 00725 
Telephone 787-720-0329 Fax 787-789-3858 
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On Site Labs, Inc. 
PMS 627, HC--01 Box 29030, Caguas, PR 00725 
Telephone 767-720..0329 Fax 787-789·3656 

CH2M HILL PROJECT NO. 167722.Fl.FS 
RRNAS SITE 88 

CEIBA, P.R. 

OSL Project #0210304CH2M 

TPH (Mod. EPA Method 80158) ANALYSES OF SOIL 
TPH-GAS 

SAMPLE DATE Cs- C12 
NUMBER ANALYZED (mg/Kg) 

METHOD BLANK 03/05/02 ND 

ILA008 03/05/02 ND 
ILA009 03/05/02 ND 
ILA010 03/05/02 ND 
ILA011 03/05/02 ND 
ILA012 03/05/02 ND 
ILA013 03/05/02 ND 

DETECTION LIMIT (mg/Kg) 10 

TPH (Mod. EPA Method 80158) ANALYSES OF WATER 

TPH-GAS 
SAMPLE 

NUMBER 
METHOD BLANK 

ILA014 
ILA016 EB2 

DETECTION LIMIT (mg/L) 

mg/l =MILLIGRAMS PER LITER 
mg/Kg " MILLIGRAMS PER KILOGRAM 
CONCENTRATIONS BASED ON DRY WEIGHT 

DATE 

ANALYZED 
03/05/02 

03/05/02 
03/05/02 

"ND' INDICATES ANAL YTE NOT DETECTED AT OR ABOVE THE LISTED DETECTION LIMIT 
SAMPLING PERFORMED BY: CH2M HILL PERSONNEL 
ANALYSES PERFORMED BY: MARCO A. PEDRAZA 
DA TA REVIEWED BY: KEVIN SHELBURNE 

Page 1of2 

Cs - C12 
(mg/L) 

ND 

ND 
ND 

10 

TPH-DIESEL 
C13 - C24 
(mg/Kg) 

ND 

ND 
ND 
ND 
ND 
ND 
ND 

25 

TPH-DIESEL 
C,3 - C24 
(mg/L) 

ND 

ND 
ND 

25 



CH2M HILL PROJECT NO. 167722.Fl.FS 
RRNAS SITE 88 

CEIBA, P.R. 

OSL Project #0210304CH2M 

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

ETHYL-
SAMPLE DATE BENZENE TOLUENE BENZENE 
NUMBER ANALYZED (µg/L) (µg/L) (µg/L) 

METHOD BLANK 03/05/02 ND ND ND 

ILA014 03/05/02 ND ND ND 
ILA015 TB2 03/05/02 ND 3.1 ND 
ILA016 EB2 03/05/02 ND 2.3 ND 

DETECTION LIMIT (µg/L) 1.0 1.0 1.0 

TOTAL 
XYLENES 

(µg/L) 
ND 

ND 
ND 
ND 

3.0 

µg/l: MICROGRAMS PER UTER SAMPLING PERFORMED BY· CH2M HILL PERSONNEL ~ 

"NO" INOICA TES ANAL YTE NOT DETECTED AT OR 
ABOVE THE LISTED DETECTION LIMIT 

arco A. Pedraza 
Laboratory Manager 

ANALYSES PERFORMED BY· MARCO A. PEDRAZA 
DATA REVIEWED BY· KEVIN SHELBURNE 

Page 2 of 2 

On Site Labs, Inc. PMB 627, HC-01Box29030, Caguas, PR 00725 
Telephone 787-720-0329 Fax 787-789-3858 
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On Site Labs, Inc. 
PMS 627, HC-01 Box 29030, Caguas, PR 00725 
Telephone 787-720-0329 Fax 787-789-3856 

CH2M HILL PROJECT NO. 167722.Fl.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 - C12 C13 - C24 
NUMBER ANALYZED (mg/Kg) (mg/Kg) 

METHOD BLANK 03/12/02 ND ND 

JLA020 03/12/02 ND ND 
JLA021 03/12/02 ND ND 
JLA022 03/12/02 ND ND 
JLA023 03/ 12/02 ND ND 

JLA026 FD3 03/12/02 ND ND 
ILA017 03/12102 ND ND 
ILA018 03/12102 ND ND 

DETECTION LIMIT (mg/Kg) 10 25 

TPH (Mod. EPA Method 80158) ANALYSES OF WATER 
TPH-GAS TPH-DIESEL 

SAMPLE DATE Cs - C12 C13 - C24 
NUMBER ANALYZED (mg/L) (mg/L) 

METHOD BLANK 03/12/02 ND ND 
METHOD BLANK 03/18/02 ND ND 

HLA031 03/18/02 ND ND 
JLA024 03/18/02 ND ND 
JLA025 03/18/02 ND ND 

JLA027 EB3 03/18/02 ND ND 
ILA019 03/12/02 ND ND 

DETECTION LIMIT (mg/L) 10 25 

mg/l =MILLIGRAMS PER LITER ANALYSES PERFORMED BY: MARCO A. PEDRAZA 
mg/Kg= MILLIGRAMS PER KILOGRAM DATA REVIEWED BY: KEVIN SHELBURNE 
CONCENTRATIONS BASED ON ORY WEIGHT 
'NO' INDICATES ANALYTE NOT DETECTED AT OR ABOVE THE LISTED DETECTION LIMIT 
SAMPLING PERFORMED BY: CH2M HILL PERSONNEL 

Page 1 of2 



CH2M HILL PROJECT NO. 167722.Fl.FS 
RRNAS SITES 88, 1970 AND 2036 

CEIBA, P.R. 

OSL Project #0210311CH2M 

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

ETHYL-
SAMPLE DATE BENZENE TOLUENE BENZENE 
NUMBER ANALYZED (µg/L) {µg/L) (µg/L) 

METHOD BLANK 03/18/02 ND ND ND 

HLA031 03/18/02 ND ND ND 
JLA024 03/18/02 ND ND ND 
JLA025 03/18/02 ND ND ND 

JLA027 EB3 03/18/02 ND ND ND 
ILA019 03/18/02 ND ND ND 

JLA028 TB3 03/18/02 ND ND ND 

DETECTION LIM IT (µg/L) 1.0 1.0 1.0 

TOTAL 
XYLENES 

(µg/L) 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

3.0 
µQIL = MICROGRAMS PER LITER SAMPLING PERFORMED BY: CH2M HILL PERSONNEL 
"ND" INDICATES ANAL YTE NOT DETECTED AT OR ANALYSES PERFORMED BY: MARCO A. PEDRAZA 

ABOVE THE LISTED DETECTION LIMIT DATA REVIEWED BY; KEVIN SHELBURNE 

Page 2 of 2 

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

CH2M HILL PROJECT NO. 167722.Fl.FS 
RRNAS SITES 88 AND 1970 

CEIBA, P.R. 

OSL Project #021031 4CH2M 

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

SAMPLE DATE C5 - C12 

NUMBER ANALYZED (mg/Kg) 
METHOD BLANK 03/19/02 ND 

ILA020 03/19/02 ND 
ILA021 03/19/02 ND 
ILA022 03/19/02 ND 
ILA023 03/19/02 ND 
ILA026 03/19/02 ND 

DETECTION LIMIT (mg/Kg) 10 

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

SAMPLE DATE Cs - C12 

NUMBER ANALYZED (mg/L) 
METHOD BLANK 03/19/02 ND 

ILA024 03/19/02 ND 
ILA025 03/19/02 ND 
ILA027 03/19/02 ND 
JLA029 03/19/02 ND 
JLA030 03/19/02 ND 
JLA031 03/19/02 ND 

DETECTION LIMIT (mg/L) 10 

TPH-DIESEL 
C13 - C24 
(mg/Kg) 

ND 

ND 
ND 
ND 
ND 
ND 

25 

TPH-DIESEL 
C13 - C24 
(mg/L) 

ND 

ND 
ND 
ND 
ND 
ND 
ND 

25 

mg/I.= MILLIGRAMS PER LITER ANALYSES PERFORMED BY: MARCO A. PEDRAZA 
mg/Ko" MILLIGRAMS PER KILOGRAM DATA REVIEWED BY: KEVIN SHELBURNE 
CONCENTRATIONS BASED ON ORY WEIGHT 
"NO" INDICATES ANALYTE NOT OETECTEDAT OR ABOVE THE LISTED OETECT10N LIMIT 
SAMPLING PERFORMED BY: CH2M HILL PERSONNEL 

Page 1of2 



CH2M HILL PROJECT NO. 167722.Fl.FS 
RRNAS SITES 88AND1970 

CEIBA, P.R. 

OSL Project #0210314CH2M 

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

ETHYL-
SAMPLE DATE BENZENE TOLUENE BENZENE 
NUMBER ANALYZED (µg/L) {µg/q (µ~/L) 

METHOD BLANK 03/19/02 ND ND ND 

ILA024 03/19/02 ND ND ND 
ILA025 03/19/02 ND ND ND 
ILA027 03/19/02 ND ND ND 
ILA028 03/19/02 ND ND ND 
JLA029 03/19/02 ND ND ND 
JLA030 03/19/02 ND ND ND 
JLA031 03/19/02 ND ND ND 

DETECTION LIMIT (µg/L) 1.0 ~ .0 1.0 

TOTAL 
XYLENES 

(µg/L) 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

3.0 

µg/l,. MICROGRAMS PER LITER SAMPLING PERFORMED BY: CH2M HILL PERSONNEL 
'"NO" INDICATES ANAL YTE NOT OETECTED AT OR ANALYSES PERFORMED BY: MARCO A. PEDRAZA 

ABOVE THE LISTED DETECTION LIMIT DATA REVIEWED BY: KEVIN SHELBURNE 

Page 2 of 2 

On Site Labs, Inc. PMB 627, HC-01Box29030, Caguas, PR 00725 
Telephone 787-720-0329 Fax 787-789-3858 



I 
J 

On Site Labs, Inc. 
PMS 627, HC-01 Box 20030. Caguas, PR 00725 
Telephone 787·720-0329 Fax 787·789·3858 

CH2M HILL PROJECT NO. 167722.Fl.FQ 
RRNAS SITES 1970 AND 88 

CEIBA, P.R. 

OSL Project #0210318CH2M-3 

TPH (Mod. EPA Method 80158) ANALYSES OF WATER 
TPH-GAS 

SAMPLE DATE C5 - C12 

NUMBER ANALYZED (mg/L) 
METHOD BLANK 03/21/02 ND 

ILA029 03/21 /02 ND 
1LA030 03/21 /02 ND 
JLA032 03/21 /02 ND 

DETECTION LIMIT (mg/L) 10 

TPH-DIESEL 
C1 3 - C24 

(mg/L) 
ND 

ND 
ND 
ND 

25 

mgJL • MILLIGRAMS PER LITER ANALYSES PERFORMED BY MARCO A. PEDRAZA 
'NO· INDICATES ANAL YTE NOT DETECTED AT OR ABOVE ™E LISTED DETECTION LIMIT DATA REVIEWED BY· KEVIN SHELBURNE 
SAMP\.ING PERFORMED BY; CH2M HILL PERSONNEL 

Page 1 of2 



CH2M HILL PROJECT NO. 167722.Fl.FQ 
RRNAS SITES 1970 AND 88 

CEIBA, P.R. 

OSL Project #0210318CH2M·3 

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

ETHYL-
SAMPLE DATE BENZENE TOLUENE BENZENE 
NUMBER ANALYZED (µ9/L) (µg/L) (µg/L) 

METHOD BLANK 03/21/02 ND ND ND 

ILA029 03/21/02 ND ND ND 
ILA030 03/21/02 ND ND ND 
JLA032 03/21/02 ND ND ND 

DETECTION LIMIT (µg/L) 1.0 1.0 1.0 

TOTAL 
XYLENES 

(µg/L) 
ND 

ND 
ND 
ND 

3.0 

µgll. = MICROGRAMS PER LITER SAMPLING PERFORMED BY: CH2M HILL PERSONNEL 
'ND" INDICATES ANAL YTE NOT DETECTED AT OR ANALYSES PERFORMED BY: MARCO A. PEORAZA • 

ABOVE THE LISTED DETECTION LIMIT DATA REVIEWED BY: KEVIN SHELBURNE 

Page 2 of 2 

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

Mr. Tunch Orsoy 
CH2M HILL 
4350 W. Cypress Street, Suite 600 
Tampa, Florida 33607 

PMB 627, HC-01 Box 29030, Caguas, PR 00725 
Telephone 787-720-0329 Fax 787-789-3858 

March 20, 2002 
OSL Projects #0210314CH2M 

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

Dear Mr. Orsoy: 

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

• 5 soil samples analyzed for TPH-gas/diesel by modified EPA test method 801 SB. 
• 4 water samples analyzed for TPH-gas/diesel by modified EPA test method 8015B. 
• 2 equipment blank water samples analyzed for TPH-gas/diesel. 
• 4 water samples analyzed for BTEX by modified EPA test method 8020A. 
• 1 trip and 2 equipment blank water samples analyzed for BTEX. 
• Laboratory QNQC analyses for TPH-gas/diesel and BTEX. 

The analytical results are summarized in the attached table. Applicable detection limits, QNQC 
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 - CAUBRA TION DATA 

OSL Project #0210314CH2M 
DAILY CALIBRATION DATE: 03/19/02 

INITIAL OPENING 
COMPOUND DETECTOR CALIB RANGE RF %RSD AREA RF 

TPH GASOLINE FID #2 {gc5) 10- 30,000 0.26 17.6% 220.67 0.28 
TPHGASOUNE FID #3 (gc5) 10 - 30,000 0.36 15.0% 249.90 0.31 

TPH GASOLINE FID #4 {gc5) 10 - 30,000 0.31 15.4% 243.04 0.30 

TPH DIESEL FID #2 (gc5) 25- 20,000 0.69 14.1% 1099.53 0.69 

TPH DIESEL FID #3 (gc5) 25- 20,000 0.74 13.6% 1088.22 0.68 
TPH DIESEL FID #4 (gc5) 25- 20,000 0.61 11.1% 907.99 0.57 

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 

CH2M HILL PROJECT NO. 167722.Fl.FS 
PROJECT NAME: RRNAS SITES 88 ANO 1970 

CLOSING 
%DIFF AREA RF %DIFF 

7.8% 231 .71 0.29 13.1% 
13.7% 261.74 0.33 9.6% 
0.7% 229.66 0.29 6.2% 

1.0% 1114.15 0.70 0.3% 
8.0% 1085.39 0.68 8.2% 
6.4% 1036.36 0.65 6.9% 

% 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 - MIO-POINT CALIBRATION STANDARD ANALYZED AFTE~ SAMPLES ANALYSES ARE COMPLETE 

ANALYSES PERFORMED BY: MARCO A. PEDRAZA 
DA TA REVIEWED BY KEVIN SHELBURNE 

ON SITE lAOS. INC. 
PMS 627, HC.01 BOX 29030. CAGUAS. P R. 00725 

TELEPHONE (787) 720-0329 FAX 769-3858 



QA/QC REPORT - MS/MSD DAT A 

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

OSL Project #0210314CH2M 
DATE: 03/19/02 

CH2M HILL PROJECT NO. 167722.Fl.FS 
PROJECT NAME: RRNAS SITES 88 AND 1970 

COMPOUND SPK CON 
(ppm) 

MS CONG %REC MS MSO CONG %REC MSO RPO ACCEPTABLE ACCEPTABLE 
(ppm) (ppm) 

TPH-GASOLINE 200 178 89% 177 
TPH-DIESEL 400 410 103% 400 

ppm = PARTS PER MILLION 
MS CONC - ANALYZED CONCENTRATION OF SPIKED SAMPLE 
o/o REC - PERCENT RECOVERY OF SPIKE FROM MATRIX 

89% 1% 
100% 2% 

RPO - RELATIVE PERCENT DIFFERENCE BETWEEN MA TRIX SPIKE AND MA TRIX SPIKE DU PUCA TE RECOVERIES 

ANALYSES PERFORMED BY. MARCO A. PEDRAZA 
DATA REVIEWED BY· KEVIN SHELBURNE 

ON SITE LABS, INC 
PMB 627. HC--01 BOX 29030. CAGUAS, P .R 00725 

TELEPHONE (787) 720-0329 FAX 789-3858 

RPO RECOVERY 
15% 81%-126% 
15% 74%-131% 



uro m:mtti. vn Sttll L11b3 Inc 
nalysis dab!: 03/1912002 1125.4& 

Mttthod: EPA "80158 mod. 
Lab ID: GC - 5 

Description: FID2 - Ch. 2 
Column: >rn-.s. SOm, 0.53mm, 1.5um 
Carrier: N2 

Data file : 0319fb1.CHR 0 
Sample: 200/400 ppm G/D op.:.11 

:>~r11tnr; MAP 

- t&~V _.,..., 

Cvrr.ponent Retention 

1.683 
i L~i6 

Area 

220.673 
i(,~9.6W 

i320.20l 

External Units 

215.50 
2S6.08 ppm 

I 

V•&ooiill 

l 
l 
i 
j 

_j 

.I 
I 



l~ ~: C~ ~t' Labs Inc 
i~,.aisdate: 03/ti/200211:25.MJ 

Method: EPA 80156 mud. 
LabtD: GC - 5 

O.:ripbon: FID 3 - Ch. 3 
Column: XTl-5, 30m, 0.53mm, 1.5um 
~N2 

'D~e: 0319fc1 .CHR O 
.Ae: 200/-400 ppm Gr.> vfl':•• 

.fUJ.Ullu• .... 
iii. , 

(-.-= 
.......... .. 

i j 
ii . 

f sl 
e· p 7\ 

!i 
1oi 
ti i 
121 
w~1 , .. dleNI 

~l 

l 1!1 
•ii , 
181 
~-
11! 

' 221 tL '~ zcj 
i:1 

f 
21. 
29l. 
2$· 

I 

.C0mpon¢nt Retenuon Area 

SC , .t'1t> :.!49.lj~ 

.Uh. i .).~33 l \j38.223 

1~.117 

~ UniG 

,,,2.58 
368.14 ppm 

540.72 

I 
l 
i 
I 
I 
I 
I 
I 
I 
I 
I 
t 
1. 

l 
I 
I 



Lao name: On Site Labs Inc 
:,nai·ys;s date: 03119r.2002 11 :25:49 

Method: EPA 80156 mod. 
Lab ID: GC-5 

Description: FID 4 - Ch. 4 
Column: XTl-5, 30m, 0.53mm, 1.&im 
Carrier: N2 

Data file: 0319fd1 .CHR 0 
$ample: 200/400 ppm G/O open 

Operator. MAP 

Component 

soline 
as el 

ow&rse&z:: 

Retention 

2.366 
13.650 

Area External Units 

243.035 198.66 
907.~90 374.58 ppm 

1151.024 573.14 

t 00.00011\V 

• 1 

I 

I 
I 
I 
I 

I 
I 
I 

I 
I 
I 
I ·; .. _. , . 

.J 



Lab name: On Site Labs Inc 
talpb datB: 03/19/2002 16:68:03 

Melhod: EPA 80158 mod. 
Lab ID: GC-5 

Description: FID2 - Ch. 2 
Column: XTl-6, 30m, 0.53mm, 1.5um 
C~r.N2 

r ' ): 0319fb10.CHR 0 
1fe: 200/400 ppm G/D CLOSE 

Oi--· dtor. MAP 

·10.000mV 
entio 

== ,, 
$6 2 ' 

3 
4 
5 
6 
7 
8 
9 

10 
11 

~1_2~- · 13 , .. 
15l 
16 

. 17 . 
111 

. 19 
, 20 

21 . 
221 

~ 23f 
2•1· 
25r· 
26t· 
27t· :r· 
Component 

SC 

~e. 

Retention Area External Units 

1.766 231.708 226.28 
12.250 1114.150 401 .35 ppm 

1345.85i 627.63 



Lab name: On Site Labs Inc 
'ltlalysis date: 03/19'2002 16:58:03 

Method: EPA 60158 mod. 
LabID: GC-5 

Description: FID 3 - Ch. 3 
Cofumn: XTI-6, 30m, 0 .53mm, 1.5om 
Carrier: N2 

Data fiie: 0319fc10.CHR 0 
Sample: 200/400 ppm GID CLOSE 

Operator: MAP 

·10.lXXlmV ....... 
.iilli ~r 

3 

• 
~ 
Cl 
7 
Cl 
e 

10 ,, 
12 

l.O(~ . 

14 
1:J 
15 
17 
111 
19 . 

"° 21 
ll 
2' 
2.C 
2S 
29 
27 
28 
2:t 

Component 

aaoline 
.esel 

Retention Area External Units 

1.100 261.738 180.76 
13.066 1085.3~1 367.18 ppm 

1347.130 547.94 

, 
• 
' -

100.ooontV 

I 
j 

···- ······ -· .. -·-·······! 
r 

-l 

.J 

• j 



LaP r.amo: Cm S.'te- Libs Irie 
"inat)'8isdate: 03'1~2002 16:5D:03 

Me1hod: EPA 80156 mod. 
LablD: GC-5 

Description: FID 4 - Ch. 4 
Column: XTl-0, 30m, 0.53mm, 1.5ool 

r : 03191d10.CHR 0 
ci:· r: N2 

. la: 200/400 ppm G/D CLOSE 
.ator: MAP 

·10.000rrrV 
*l'lllo 

ti ti 
33~ 1 

~I 
~I 
1~ 
a 
12 ' 
13 . 

. 14 
4.SE,~ . 

1SJ 
' 17 ~ 101 

i ~1 
21 

221 l ~ . 
i 25 

26 
27 
2" 

~ 

Cur"onan: 
I 

I 
JS· 

il9S&I 

i 
j 

.J 

Ratention Area 

2.233 229.656 
14.583 1036.356 

'1266.012 

100.DOOmV 

Ex1em.al Units 

18-7.63 
427.~4 ppm 

615. f7 



Lab name: On Site Labs Inc 
Jlal~ date: 03/19/2002 12:08:22 

Method: EPA8015B mod. 
LablD: GC-5 

Description: FI02 - Ch. 2 
CoWmn: XTl-6, 30m, 0.53mm, 1.5um 
Carrier: N2 

Data file: 0319tb2.CHR 0 
Sample: blank matrix :spike 

Operator: MAP 

• 10.000l!IV ......... 

component Retention Area 

1soline 
~sel 

1.583 181.818 
11.300 1138.494 

1320.312 

External Uniis 

177.56 
410.12 ppm 

587.68 

100.000ll\V 

•.. J 



Lab name: On Site Labs Inc 
·natysis date: 03/1912002 12;08:22 

Method: EPA 80158 mod. 
Lab ID: GC-5 

Description: FID 4 - Ch. 4 
Coaumn: XTl--5, 30m, 0.53mm.1.5um 
Carrier: N2 

cY- 11e: 0319fd2.CHR 0 
..lie: blank matrix spike duplicat 

L ator: MAP 

Component Retention Area External Units 

lOF 2.316 216.164 176.60 
; 13.150 970.2Q5 400.2Q ppm 
I 

1186.459 576.89 

j 

100.000!t\V 

. -·-·· -· 

I 

I 
I 

I 

I 
I 
I 

_I 



Lab name. On Site Labs Inc 
JJalysis date: 03/1912002 12:"47:09 

Method: EPA 80158 mod. 
Lab ID: GC -5 

Oe$crlption: F102 • Ch. 2 
Column: XTJ-0, 30m, 0.53mm, 1.5um 
Carrier: N2 

Data file: 03191b3.CHR 0 
Sample: METHOD BLANK 

Operator: MAP 

.10.ooomv ... 

Component Retention Area Exiemal Uniis 

0.000 0.00 

100.ooomv 

I 
_J 

..J 



lab name: On Site Labs Inc 
Ainatyais date: 03119/.2002 12:47:09 

Method: EPA 80158 mod. 
lablO: GC-5 

Description: FlD 3 - Ch. 3 
Column: XTJ-6, 30m, 0.53mm, 1.5um 
Carner: N2 

r -'fie: 0319tc3.CHR 0 
.f>le: METHOD BLANK 

.-ator: MAP 

\ 
Component Ret&nfion Area Exl.emal Uniis 

0.000 0.00 

.J 

25.~Y 



Lab name: On Site Labs Inc 
Analysis date: 03/1912002 12:'47:09 

Method: EPA 80156 mod. 
Lab ID: GC-5 

Description: FID .. - Ch. 4 
Column: XTl-0, 30m, 0.53mm, 1.Sum 
Carrier: N2 

Oata file: 0319fd3.CHR 0 
Sample: METHOD BLANK 

Operator: MAP 

.10.ooomv _.. 

Component 

\. . 

Retsntion 

0.000 0 .00 

I 
l 

I 

I 
I 

I 
I 

I 
I 

I 
I 
I 

...... -~ .. - .. - .. J 

1 
I 



Lab name: On Site Labs Inc 
1alysis date: 031191.2002 13:2-4 :43 

Method: EPA 80156 mod. 
lab ID: GC -5 

Description: FID2 - Ch. 2 
Column: XTl-5. 30m. 0.53mm, 1.5um 
carrier: N2 

Ck -....e: 03191b'4.CHR 0 
11!: ILA020/031<4CH2M 

L .tor: MAP 

Component Retention Area External Units 

0.000 0.00 

100.000mV 



Lab name: On Site Labs Inc 
Allalysis date: 03'19/2002 13 :24 :43 

Method: EPA8015B mod. 
LablO: GC-5 

Description: FIO 3. Ch. 3 
Column: XTl-6. 30m, 0.53mm, 1.5um 
Canier: N2 

Data file: 0319fc4.CHR 0 
Sample: ILA021 /0314CH2M 

Operator: MAP 

·20.000!llV ..... 

Component Retention Area Extamal Units 

0.000 0.00 

200.000MV 

I 
I 

·····-· . ·- ···-··-··-·--····- ..... _ ·--.. --·-·-·····-··-··· ··-···-...... 1 

I d 



Lab name: On Site Labs Inc 
ialy3is date: 031191200213:2'4:'43 

Method: EPA 80156 mod. 
LablD: GC-5 

Description: FIO '4 • Ch. 4 
Cofumn: Xll-6, 30m, 0.53mm, 1.5um 
Carrier: N2 

01 - 1e: 0319fd.4.CHR 0 
ie: ILA02210314CH2M 

L ror: tvtAP 

.. l. 
Component Retention Area 

0.000 

j 

1CXUXXl111V 

---------·--- ---------. ----·-----
Exiemai Unil$ 

0.00 



M-..r.-,..;.. .!ilte: 03/ift/l00215:5?:52 
~·~~. t:f'A ~55 11<uJ. 

lab iO. GC • 5 
Description: FiO: ·en. 2 

c...: .. 1110. xn.s, :Om, 0.53111111, i .5um 
Cartidf: N2 

o.;.ia lite: 0319fb5.CHR 0 
Sgr;-;ple: ll.A023~~'i4C: :::;.: 
0~1 •lu1 :"U:. .. P 

A311 
2 
:;' 
II 
51 

~ 
7, 
15 
Sll 

101 
H· 12! 
\J 
1~ 1 
1~ 
16• 

17~ 
18, 
111 
21) 

21 ! 
22. 
2' 
2• 
ZS' 
Mr 
l1r 

,.. """. - .... _ .. , • .,.,..,,.tUh• E>ctoffiQ! Units 

0.000 0.00 

,-. 

100.oaomv 
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I 
r - ·-' 

_J 



Lat, name: On Site Labs Inc 
al,- date: 0311912002 i3:57:52 

Method: EPA &0158 mod. 
LablD: GC-5 

>escription: FID 3 - Ch. 3 
Column: XTl-5, SOm, 0.53mm, 1.Sum 
~: N2 

o-' }; 0319fc5.CHR 0 
: e: ILA024/0314CH2M 

Op-_. _,,:.r: MAP 

.fo.momv 
ntio 

l 
\ 
' } 
>-

Component Retention Area External lJnits 

0.000 0.00 

i\Jo:J.CvJm\i 

l 
j 

! 
I 

. l 

' . ·-' 



LIIV 1111me. un ;:me UIOS tnc 
Analyses dat.e: 03119/2002 13:57:52 

Method: EP" 60158 mo<i. 
LablO: GC-5 

Descnption: FID 4 - Ch. 4 
Column: XTI-5, 30m, 0.53mm, 1.5um 
Carrier: N2 

Dala file: 0319fd5.CHR 0 
Sample: ILA025/0314CH2M 

Operator: MAP 

·fO.OOOmV .--. 
01a ~I 

3 .. 
Sf 
e 
7 
a 
e 

101 
II 
12f 
131· 
14 

~!I 
11j 
1!1, 
19. 

20 
21 i 
22 
2'· 
24: 
Z:S ' 
26\ 
21, 

Component 

{ 
I 
I 

Retention E.xtem;1I Units 

0.000 0.00 

I 
···--··-··-·-·- ··--··-· -·-···---·· ........ _I 



lab name: On Site Labs Inc 
~alysisdate: 031191200214:34:27 

Method: EPA 80158 mod. 
Lab ID: GC-5 

Description: FID2 ·Ch. 2 
Column: XTl-5, 30m, 0.53mm, 1.5um 
Carrier: N2 

IY"'(ile: 0319F86.CHR 0 
/,te: ILA026/0314CH2M 

.. -tor: MAP 

.10.<m111v 

""""° 

1 
Component Retention Area External Units 

0.000 0.00 

1 

. ~i 

i 
. j 

. ) 

I . 



lab n&me: On 3it& Labs tn-c 
Wilysili dabt: 03"~~2 ~4::>4:47 

Method: EP.A80158 mod. 
lab ID: GC-5 

Descrlption: FID 4 - Ch. 4 
Column: XTl-6. 30m, 0.53mm, 1.5um 
Carrier: N2 

Data file: 0319FD6.chr O 
Sample: ILA027/0314CH2M 
~r: :v1AP 

·lu.W0111V 
.-..0 

)--XIO t ' .,I 
;1 
4 
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"I !1 e 10! 
Ht 12 
1a

1 141 ,, 
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Component Retention Ares 
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lw .OOOmV 

I I ' , ...... , 
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- _J 
External Unit& 

0.00 
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Lab name: On Site Labs Inc 
Jlatyais date: 03119/2002 15:06:52 

Method: EPA801SB mod. 
Lab ID: GC - S 

Description: FID2 - Ch. 2 
Column: XTl-5, 30m, 0.53mm, 1.5um 
earner. N2 
~e: 031ilb7.CHR 0 

)e: JLA029/0314CH2M 
ator. MAP 

1 
119 21 

:t 
e• 
1' 
111 

1~1 
11 
12 
13 
14 
1~ 

16 
17 
111 
19 

~t 
22f 
~f 
25, 
2$t· 
27• 
2111 
291 

Component Retention Area External Units 

0.000 0.00 

I 
;J 

100.ooomv 



Lab name: On Site Labs Inc 
wlymdate: 03/191200215:06:52 

Method: EPA 80158 mod. 
LablD: GC-5 

Description: FlD 3 - Ch. 3 
Column: XTl--5, 30m. 0.53mm. 1.5um 
Carrier: N2 

Oabl file: 0319fc7.CHR 0 
Sample: JLA030I0314CH2M 

Operator: MAP 

-10.0ClOlllV 
...eo 

-~1 
!I 
5\ 
el rr 
e· 
11l 

10 
~1 
12 
13 
14 . 
1:J 
161 
17 
18 
19 . 
20 
21 
%2 
23 
24 
2S 
2$ 
27 
211 
211 

Component Retention Area External Units 

0.000 0.00 

( 

\ 

100.DOOmV 

. J 



Lab name: On Site Labs Inc 
l\natyses date: 03/191.2002 14:34:27 

Method: EPA 80158 mod. 
LablD: GC-5 

Description: FID 3 - Ch. 3 
Column: XTl-5, 30m, 0.53mm, 1.5um 
Carrier: N2 

[' -~e: 0319FC6.chr0 
./>le: JLA031/0314CH2M 
ator: MAP 

-to.ooomv 
etel1llo 

33 1 
2 
3 

• 5 
8 
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12 . 
13 · 
14 . 
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Component Retention External Units 

0.000 0.00 

100.llOOmV 
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QA/QC REPORT • CALIBRATION DAT A 

OSL Project #0210314CH2M 
DAILY CALIBRATION DATE: 03/19/02 

INITIAL OPENING 

COMPOUND DETECTOR CALIB RANGE RF %RSD AREA RF 

BENZENE P&T • GC3 0.5. 75.0 85.78 8.1% 750.34 83.37 

TOLUENE P&T-GC3 0.5 - 75.0 81.33 8.2% 716.29 79.59 

ETHYLBENZENE P&T-GC3 0.5- 75.0 65.84 13.6% 529.98 58.89 

m&p-XYLENES P&T-GC3 1.0-150 98.46 16.8% 1689.61 93.87 

o-XYLENES P&T-GC3 0.5- 75.0 73.19 17.4% 639.28 71.03 

CALIB RANGE - RANGE OF CALIBRATION CURVE IN ppb 

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

AREA ·AREA COUNTS FROM DAILY CALIBRATION STANDARD 
RF • DETECTOR RESPONSE FACTOR FROM MIO-POINT CALIBRATION STAN DARO 
% DIFF ·DIFFERENCE. IN PERCENT, BETWEEN TI-IE AVERAGE RF ANO THE OPENING OR CLOSING RF (+/· 20% ACCEPTABLE LIMITS) 
OPENING · MIO-POINT CALIBRATION STANDARD ANAL VZED BEFORE SAMPLE ANALYSES BEGIN 
CLOSING • MIO-POINT CALIBRATION ST AN OARD ANAL VZED AFTER SAMPLES ANALYSES ARE COMPLETE 

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

ON SITE LABS.' INC. 
PMB 527, HC-01 aox 29030. CAGUAS, p .R 00725 

TELEPHONE (787) 720-0329 FAX 789"3858 

CH2M HILL PROJECT NO. 167722.Fl.FS 
PROJECT NAME: RRNAS SITES 88 AND 1970, CEIBA 

CLOSING 

%DIFF AREA RF %DIFF 

2.8% 552.01 92.00 7.3% 

2.1% 535.26 89.21 9.7% 

10.6% 422.17 70.36 6.9% 

4.7% 1240.29 103.36 5.0% 

2.9% 467.43 77.90 6.4% 

..... 
t 



'1:'" 
iC;..;, _ 

QA/QC REPORT - MS/MSD DATA 

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

OSL PROJECT #0210314CH2M 
DATE: 03/19/02 

CH2M HILL PROJECT NO. 167722.Fl.FS 
PROJECT NAME: RRNAS SITES 88 AND 1970 

COMPOUND SPK CONG MS CONG %REC MS MSO CONG 

{eeb} ~eeb~ 
BENZENE 6.0 6.2 103% 
TOLUENE 6.0 6.3 105% 
ETHYLBENZENE 6.0 5.6 94% 
TOTAL XYLENES 18.0 19.1 106% 

ppb = PARTS PER BILLION 

MS CONC ·ANAL VZED CONCENTRATION OF SPIKED SAMPLE 

o/. REC - PERCENT RECOVERY OF SPIKE FROM MATRIX 

{eeb} 
5.4 
5.4 
5.0 
15.7 

%RECMSO RPO 

90% 14% 
89% 16% 
83% 12% 
87% 20% 

RPO - RELATNE PERCENT DIFFERENCE BElWEEN MATRIX SPIKE ANO MATRIX SPIKE DUPLICATE RECOVERIES 

ANALYSES PERFORMED BY. MARCO A. PEDRAZA 
DATA REVIEWED BY· KEVIN SHELBURNE 

ON SITE LABS1 INC. 
PMS 627. HC.01 BOX 29030. CAGUAS. PR. 00725 

TELEPHONE (787) 72(),.0329 FAX 789~58 

ACCEPTABLE ACCEPTABLE 
RPO RECOVERY 
20% 82% - 117% 
20% 87% -120% 
20% 83% -131% 
20% 87%- 123% 



'lalysis date: 03/19/'2002 10:42:39 
Method: EPA 8020A mod. 
Lab ID: GC-3-P& T 

Desc:tiption: PID1-CHANNEL 1 
Column: Rtx-5, 30m,ID.53mm,5um 
Carrier. Nitrogen 1 kglcm3 

Data file: 0318P23.CHR () 
Sample: 9 ppb BTEX OPEN STD 

Operator: MAP 

-'2.miW" 
--m ____ ~ 

f 

J "'°·~ 

. ,r ,. 41.350 

, 3 

' 4 

6 

. 7 

• 9 

l~ 

16 c================================~-- SS8FBll0.416 

)411.516 

-/12.833 ,. 

Component Retention Height Area External Internal Units 

NZ ENE 3.916 70.705 750.343 8.75 8.7473 ppb 
-TFT 5.216 104.217 1123.736 12.57 12.5669 ppb 
>LU ENE 6.783 79.883 716.291 8.81 8.8072 ppb 
HYLBENZENE 9.066 76_214 529.984 8.05 8.0496 ppb 
~P-XYLENE 9.233 187.987 1689.608 17.16 17.1603 ppb 
XYlENE 9.766 74.925 639.280 8.73 8.7345 ppb 
;-BFB 10.416 465.025 3841.746 16.85 16.8498 ppb 

9290.988 80.92 80.9157 

i 

J 

J 



Lab name: On Site Labs Inc. 
lfysis elate: 0311912002 18:02:05 

Method: EPA 8020A mod. 
Lab ID: GC-3-P&T 

Oesa1>1ion: PID1~HANNEL 1 
Column: Rbc-5, 30m,ID.53mm,5um 
C ' . Nitrogen 1 kg/cm3 

f\• ~ 0318P42.CHR 0 

I 

1 

l 

I 

·'9: 6 ppb BTEX CLOSE 
(..., ..1tor. MAP 

-40.uoo 

.J3J)50 

t::::== BEHZENF/3.883 

$ 
~ lrnS.183 

' 
'7 

I 

' 
9 .. 

16 

I 

A:r lnt 

_.li_~ -
S-TFT 
.... ' .UENE 

IYLBENZENE 
>-XYLENE 

-XYLENE 
S-8FB 

I 
~ 

,J 

t--m 
950 

~~---- '·"""'"'"' 
C>-X't'1.B£19.~ 

i 

Retention Area External 

3.883 552.014 6.44 
5.183 1516.293 16.96 
6.783 535.264 6.58 
9.050 422.168 6.41 
9.216 1240.290 12.60 
9.766 467.429 6,39 

10.416 4459.536 19.56 

9192.994 74.93 

SS-eFB/10.416 

Internal Units 

6.4352 ppb 
16.9570 ppb 
6.5814 ppb 
6.4120 ppb 

12.5969 ppb 
6.3865 ppb 

19.5594 ppb 

74.9284 



nalysls date: 0311912002 11 :01 :29 
Method: EPA 8020A mod. 
lab ID: oc.3-P& T 

Des~: PID1-CHANNEL 1 
Column: Rt<~. 30m,ID.53mm,5um 
Carrier: Nitrogen 1 iq;'cm3 

Data file: 0316P24.CHR () 
Sa~le: l'=A&t9matrix spike 

Operator: MAP 61 Arin .Yt1•), ',. .l.1,71 ~ 

-12$.lUlnt/ 

,...--.. 

iCJO·~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--, 

< 3 ./3.068 

6 4 t::::;:=. BENZENE/3.a 

,s ~ SS. 'lfllS.166 

c 
7 

!:::::= TOl.UENE/6.750 

o a )"7.<m 

09 b-- --· ---~-~Eti.200 

J !:::::= 0-X'll.EMf/9.733 
10 

00 It::===========================~~-- ss.Bf8110.400 

11 

12 

Ii I ,. 

Component Retention Area External Internal Units 

:NZENE 3.866 532.138 6.20 6.2.035 ppb 
>-TFT 5.166 1959.194 21 .91 21 .9100 ppb 
>LU ENE 6.750 512.010 6.30 6.2955 ppb 
'HYLBENZENE 9.033 369.856 5.62 5.6175 ppb 
~P-XYLENE 9.200 1254.893 12.75 12.7452 ppb 
XYLENE 9.733 466.953 6.38 6.3800 ppb 
>-BFB 10.400 6726.937 29.50 29.5041 ppb 

11821.981 88.66 88.6558 

. I 



L.ao name: vn ~ne L.aos inc 
1alysis date: 0311912002 11 :33:26 

Method: EPA 8020A mod. 
Lab ID: GC-3-P& T 

Oescripoon: PI01-CHANNEL 1 
Column: Rtx-5, 30m,ID.53mm,5um 
Carrier: Nitrogen 1 kglcm3 
Da~: 0318P25.CHR () 

~: blank matrix spike duplicat 
l .or: MAP ' 

·12.S.cro.t.' 
;*'·~~~~-~.-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

43.0SO 

5 4 t:::::> BENZEHE/3.866 

SS.lFT/5166 

6 

' 
t::::== TOOJENE/6,733 

0 9 t>.n.wxi 

IO t '--- ----~W°NEl'3.lll0 

13 t:::=- ~XYl.ENE/9.733 
ll 

SS-Bftl/10.383 

-, I SS.SF!!l10.883 

500 D .f11.!il0 -
2 

I ./12.650 

~omponent Retention Height Area External Internal Units 

IZENE 3.866 43.635 460.600 5.37 5.3696 ppb 
S-TFT 5.166 95.756 1033.290 11.56 11.5555 ppb 
OLUENE 6.733 47.816 435.686 5.36 5.3570 ppb 

lYLBENZENE 9.016 45.348 326.324 4.96 4.9563 ppb 
"-XYLENE 9.200 111.955 1014.997 10.31 10.3087 ppb 

~XYLENE 9.733 45.552 396.738 5.42 5.4207 ppb 
S-BFB 10.383 461.366 3826.613 16.78 16.7834 ppb 

BFB 10.883 1.834 28.444 0.12 0.1248 ppb 

7522.690 59.88 59.8759 



.alysls data: 03/1912002 12:02:36 
Method: EPA 8020A mod 
Lab ID: GC-3-P&T 

Desal>tion: PID1-CHANNEL 1 
Column: Rtx-5, 30m,ID.53mm,5um 
Carrier: Nitrogen 1 lq}lan3 

5 

6 

a 

Oat.a file: 0318P26.CHR () 
Sa111>le: METHOD BLANK 

Operator. MAP 

::::========- SS.TFT/5.166 r 

I( 

.I t:========================---- SS-aFBllQ.383 

I> 

Component Retention Height Area 

-TFT 
.-BFB 

5.166 103.299 1119.418 
10.383 317.288 2646.296 

3765.714 

External Internal Units 

12.52 
11.61 

24.13 

12.5187 ppb 
11.6066 ppb 

24.1252 

~·-

I 



atysis date: 031191200212:36:44 
Method: EPA 8020A mod. 
Lab 10: GC-3-P& T 
~: PID1-CHANNEL 1 

Column: Rbe-5, 30m,ID.53rrm,5um 
Carrier: Nitrogen 1 kg/an3 
D~: 0318P27.CHR () 
P- t ILA024/0314CH2M 

< x MAP 

$0.000mV 

J 

~========- SS·l'FT/5.166 

r 
t==================--- SS.SFB/10.400 t 

Component Retention Area External Internal Units 

rF" 5.166 741.399 8.29 82912 ppb 
31 10.400 1505.316 6.60 6.6023 ppb 

2246.715 14.89 14.8935 

> 
t 

.J 

400.000mV 



natysis date: 0311912002 13:17:19 
Metf1od: EPA 8020A mod. 
Lab ID: GC-3-P&T 

Desa1>ti00: PI01-CHANNEL 1 
Column: Rtx-5, 30m,10.53mm,5um 
Carrier: Nitrogen 1 ~cm3 

Data file: 0318P28.CHR () 
Sample: ll.J\025/0314CH2M 

Operator. MAP 

·125.lmrN 

--
--..--~~~..,,.-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-. 

2 

., ) ../2.116 
J 

.. 

ll 5 SS. lFT/5.1156 

r 

1 ~ 
I 

6 ' 
~./7.916 

9 

10 
J) ss.eFB/10.-400 

11 

"3 P-/1t.533 

12r 
I 

' 
:Amponent Retention Height Area External Internal Units 

1'fT 5.166 131 .148 1416.602 15.84 15.8421 ppb 
.-BFB 10.400 665.429 5551.930 24.35 24.3506 ppb 

6968.532 40.19 40.1927 



1alysls date: 03!1912002 13:33:32 
Method: EPA 8020A mod. 
Lab ID: GC-3-P&T 

Jescription: PID1-CHANNEL 1 
Column: Rtx-5, 30m,ID.53mm,5um 
Carrier: Nitrogen 1 kgcm3 

DatiMil!t: 0318P29.CHR () 
~.' I: ILA027/0314CH2M 

C Jr: MAP 

-12:5.CXXW/ 
~.--~~~.......-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

2 

./2.733 

4 

IC============~- ss.sF11110.-400 

., 

~ 

qomponent Retention Height Area external Internal Units 

iFT 5.183 94.418 1014.244 11.34 11.3425 ppb 
JLUENE 6.766 7.133 65.064 0.80 0.8000 ppb 
>-BFB 10.400 379.078 3321 .164 14.57 14.5665 ppb 

4400.472 26.71 26.7090 

J 



vialy&is date: 03/19/'l002 14:06:48 
Method: EPA 8020A mod. 
Lab ID: GC-3-P& T 

Description: PID1-CHANNEL 1 
Column: Rtx-5, 30m,ID.53mm,5urn 
Canier. Nitrogen 1 kglcm3 

Data file: 0318P30.CHR () 
Sample: ILA028/0314CH2M 

Operator: MAP 

.C.5rolt.' 

-
~·..--~~-]~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--, 

3 s ~ITTIS.183 

r 

l 
3 . ~a~ 

!> 

,0 

6 

r 
ss.ef8'10.A16 ,, 

:2 

I 

Component Retention Height Area External Internal Units 

-TFT 5.183 90.932 983.713 11.00 11.0010 ppb 
...8FB 10.416 268.227 2401 .838 10.53 10.5344 ppb 

3385.551 21.54 21.5354 

I 

·.·A 



nalysis date: 0311912002 14:36:54 
Method: EPA 8020A mod. 
Lab ID: GC-3-P& T 

.)escription: PID1 .CHANNEL 1 
Column: Rb<-5, 30m,ID.53mm,5um 
Carrier: Nitrogen 1 kg/an3 

Dat!Ylle: 0318P31.CHR () 
~ ~: JLA029/0314CH2M 

.or: MAP 

·125.®'t.' 1250.cmit/ 
~.--~~~-'IO.w,__•~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

2 

.f2.133 

• 
SS.TFT/5.roO 

6 

l.~ 7 

".• 
9 

•O 
ss..aR!ll0.4~ 

r 
1 

i33 ~ ./11.533 
'1 

I 
·~ 

Component Retention Area External Internal Units 

TFT 5.200 1724.620 19.29 19.2890 pPb 
>-BFB 10.416 3253.286 14.27 14.2688 ppb 

4978.106 33.56 33.5576 

l 
I 

l 



nalySis date: 03119r2002 14:58:02 
Method: EPA 8020A mod. 
I.ab ID: GC-3-P&T 

Desct¢on: PID1-CHANNEL 1 
Column: Rtx-5, 30m,ID.53mm,5um 
Carrier. Nitrogen 1 kg/cm3 

Data file: 031 BP32. CHR () 
S81'1'"4'le: JLA030/0314CH2M 

Operator. MAP .. 

'"',.----,.,.-]--------------------------------. 

~=========-S&ITTIS.200 
9 

c===================================-=---SSBFB/10.416 

1Z 

C<Jnl>Ollent Retention Area External Internal Units 

-TFT 
...SFB 

5.200 1353.578 
10.416 3879.734 

5233.312 

15.14 
17.02 

32.15 

15.1373 ppb 
17.0164 ppb 

32.1537 

i 



1atysis date: 0311912002 15:20:1 1 
Method: EPA 8020A mod. 
Lab ID: GC-3-P&T 

>esaiption: PID1-CHANNEL 1 
Column: Rtx-5, 30m,ID.53mm,5um 
C8nier. Nitrogen 1 kg/an3 

Data file: 0318P33.CHR () 
Sr ~l: JLA031/0314CH2M 

C" A: MAP 

1 
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I l 
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I 
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Component Retention Area 

rn 
,..dfB 

~.1e~ 1i§~. rn~ 
10. 16 ~~~·~ 

.. &Q.17~ 

SS.ll'T/5.183 

SS.SFB/10.416 

. 

Extemal lntemal Units 

14.11 
1~ ·1~ 
28.30 



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

Mr. Tunch Orsoy 
CH2M HILL 
4350 W. Cypress Street, Suite 600 
Tampa, Florida 33607 

March 8, 2002 
OSL Projects #02I0308CH2M 

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

Dear Mr. Orsoy: 

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

• 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 801 SB. 
• 1 equipment blank water sample analyzed for TPH-gas/diesel. 
• 1 water sample analyzed for BTEX by modified EPA test method 8020A. 
• 1 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 Shelburne 

Attachments 



QA/QC REPORT - CALIBRATION DATA 

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

INITIAL OPENING 

COMPOUND DETECTOR CALIB RANGE RF %RSD AREA RF 

TPH GASOLINE FID #2 (gcS) 10 - 30,000 0.26 17.6% 46.95 0.23 

TPH GASOLINE FID #3 (gc5) 10 - 30,000 0.36 15.0% 141.49 0.35 

TPH GASOLINE FID #4 (gcS) 10- 30,000 0.31 15.4% 123.92 0.31 

TPH DIESEL FIO #2 (gc5) 25-20,000 0.69 14.1% 310.70 0.78 

TPH DIESEL FID #3 (gcS) 25-20,000 0.74 13.6% 669.09 0.84 

TPH DIESEL FID #4 (gcS) 25 - 20,000 0.61 11.1% 548.53 0.69 

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 Ml[)..POINT CALIBRATION STANDARD 

CH2M HILL PROJECT NO. 167722.Fl.FS 
PROJECT NAME: RRNAS SITES 88 AND 2036 

CLOSING 
%DIFF AREA RF %DIFF 

8.3% 47.54 0.24 7.1% 

2.3% 73.67 0.37 1.7% 

1.2% 57.46 0.29 6.1% 

11.9% 275.38 0.69 0.8% 

13.2% 316.89 0.79 7.2% 
13.1% 257.44 0.64 6.2% 

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

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

ON SITE LABS. INC 
PMB 627. HC--01 BOX 29030, CAGUAS. PR. 00725 

TEJ.EPHONE (787) 720-0329 FAX 789-3856 



Lab name: On Slte Labs lnc 
nalysis date: 03/0612002 10:01 :21 

Method: EPA 80158 mod. 
Lab ID: GC-5 

Description: FID2 - Ch. 2 
C_Q!umn: XTl-5, 30m, 0.53mm, 1.5um 

Jier: N2 
• file: 0308fb2.CHR 0 

. mple: 50/100 ppm G/D OPEN 
Operator: MAP 

.$,OOOmV 
-,ntlo 

·", 
::::. 2 
»SO 3 

[ 4 
~ 

6 
7 
a 
9 

10· 
11 
12· 
13 

c 1!1• ~ 
15 
16 
17 

• 18 
19 
20 t • 21 

'. z:i 
23 

~ 24 
25 .. 
26· 

r 
27 
28 ' 
29 
30 

c.-
I 

nent Retention Area 

aklirn: 2.950 40.953 
iesel 14.150 310.697 

357.651 

l 

J 

50.000mV 

Extem:ol Units 

45.85 
111.92 ppm 

157.78 



Lab name. On Site Labs Inc 
ialysis date: 03/08/2002 10:55:44 

Method: EPA 80156 mod. 
Lab ID: GC-5 

Description: FID 3 - Ch. 3 
Column: XTl-5, 30m, 0.53mm, 1.5um 
Carrier· N2 

Data file: 0308fc3.CHR 0 
Sample: 1 OOr.200 ppm GID OPEN 

Operator MAP 

-SDO.'.lmV 
•-:f"ttlo 

63 2 
3 

' (i 
e 
7 
a 
9 

10 
ll 
12 
13 

1(1~ 
15 
HI 
t7 
18 
19 
20 
21 
22 
23 
2• 
2S 

6~ 

Component 

i soline 
;;sel 

Retention 

1.783 
14.100 

Area 

141.486 
669.089 

810.575 

External Units 

97.71 
226.35 ppm 

324.06 

so.ooamv 

I 
__._J 



Lab name: On Site Labs Inc 
.atysis date: 03/0812002 10:01:21 

MettlOd: EPA 80158 mod. 
Lab ID: GC-5 

Oescriplion: FID 4 - Ch. 4 
Col.Limn: XTl-5. 30m. 0.53mm, 1.5um 
' !!Ir: N2 

11le: 0308fd2.CHR 0 
v -· nple: 100!200 ppm G/D open 

Operator: MAP 

.~,00.?mV 

•ntio 

0 l 
~ 

116 3 -===-----
.~ oasollr>e 4 

!> 
6 
7 
& 
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t1 
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13 
H 
15 
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. 
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. 2' 
Z2 
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2..C 
::s 
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2i 
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2:9 
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3 1 
~2 
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Component 

sohne 
~el 

z r:-· 
/ 

b_ 
t_L 
r 
{ 
j 

Retention 

3.316 
18.266 

Area 

123.920 
548.526 

672.446 

External Units 

101 .24 
226.29 ppm 

327.53 

so.o.:nnv 



lab name: On Site Labs Inc 
.:.nalysis date: 03/0812002 18:33:56 

Method: EPA 80158 mod. 
Lab ID: GC-5 

Description: FI02 - Ch. 2 
Column: XTl-5, 30m, 0.53mm, 1.5um 
Carrier: N2 

Data file: 0308fb18.CHR 0 
Sample: 50/1 00 ppm G/D CLOSE 

Operator: MAP 

.s.oaomv 
etef'Tbo 

.233 I 
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510 3 

4 
~ 
8 
7 
e 
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10 
11 
,2 

1~! 
1~ 
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23 
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32 
33 
S4 
35 

Component 

asoline 
;esel 

\_ 
f f18Sl:J'ilne 

J 

r 
t-
~ 

I 
J 
t= 

Retention 

2.616 
13.550 

Area 

'47.544 
275.384 

322.928 

External Units 

46.43 
99.20 ppm 

145.63 

so.oo::imv 



Lab name: On Site Labs Inc 
nalysis date: 03JOa/2002 18:3.3:56 

Mettiod: EPA 80156 mod. 
LablD: GC-5 

Description: FID 3 - Ch. 3 
Column: XTl-5, 30m, 0.53mm, 1.Sum 

per: N2 
'file: 0308fc18.CHR 0 

.nple: 50/100 ppm G/D CLOSE 
Operator: MAP 

-· 1 sen 
3 

750 4 

~ 
e 
7 
II 
9 

10 
11 
12 
13 
, ~ 

15 
16 
17 

.,111 
..t.J .. 19 

2Ci 
21 
22 
23 
24 
25 
26 
27 
211 

.10.ooomv 

Component 

sr 
.JSb 

I 
_J 

Retention 

3.750 
18.550 

Are:a 

73.665 
316.894 

3Q0.558 

External Units 

50.87 
107-20 ppm 

158.08 

100.oo:lmV 



Lab name: On Site Labs Inc 
Analysis data: 03/0812002 18:33:56 

MethOd: EPA 60156 mOd. 
Lab ID: GC • 5 

Description: FID 4 • Ch. 4 
Column: XTl-5, 30m, 0.53mm, 1.Sum 
Carrier: N2 

Data file: 0306fd16.CHR 0 
Sample: 50/100 ppm G/D CLOSE 

Operator: MOP 

1 
·:· 2 
950 3 

4 

?!~' 
-~~a 

7 
e 
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10 
11 
12 
13 
1• 
15 

~16 
17 
;a 
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?3 
24 
25 
26 

'' 2& 
29 
30 
31 
~2 

850 

.1c.ooom\/ 

Component 

iaoline 
~sel 

L,1rzrr1 

Retention 

5.533 
15.633 

Area 

57.456 
257.443 

314.899 

Extemar Units 

46.94 
106.21 ppm 

153.15 

100.CIO.'.lmV 

I 
.. I 



1.ao name: vn :::>ne Laos inc 
/Vlatysis date: 03J06/2002 15:27:04 

Method: EPA 60158 mod. 
Lab ID: GC-5 

Description: FID2 - Ch. 2 
Column: XTl-5, 30m. 0.53mm, 1.5um 
Carrier: N2 

r -...1file: 0308fb13.CHR 0 
pie: METHOD BLANK 

.ator: MAP 

-10.000mV 
letentio 

vnent Retention Area External Units 

0.000 0.00 

I 
~-~ 

'j 

100/JOOmV 



Lab name: On Site Labs Inc 
\nalysis date: 031061.2002 15:27:04 

MettlOd: EPA 60156 mod. 
Lab ID: GC • 5 

Description: FID 3 ·Ch. 3 
Column: XTl-5, 30m, 0.53mm, 1.5um 
Carrier: N2 

Data file: 0308fc13.CHR 0 
Sample: METHOD BLANK 

Operator: MAP 

.10.ooomv 
Miio 

C.Ompon&flt Retention Area External Units 

0.000 0.00 

100.ooamv 



lab name: On Site Labs Inc 
1atysis date: 03/0612002 15:27:04 

Method: EPA 80158 mod. 
Lab ID: GC-5 

Description: FID 4 - Ch. 4 
Column: XTl-5, 30m, 0.53mm, 1.5um 

C)U't.\8r: N2 
r ,e: 0306fd13.CHR 0 

Jle: METHOD BLANK 
o.,.,,,ator: MAP 

..S.OOOmV 

'°""" 

:Cv. ,.,ooent Retention Area Extemal Unitsi 

0.000 0.00 

. 
.J 

50.000mV 

I 
I 

r 
I 
l 
I 
I 
I 
l 



Lab name: On Site Labs Inc 
naly!is date: 03/08/2002 16:07:09 

Method: EPA 60156 mod. 
LablD: GC-5 

Description: fl02 - Ch. 2 
Column: .XTl-5. 30m. 0.53mm. 1.5um 
Carrier: N2 

Data file: 03-081b1"4.CHR 0 
Sample: JLA001/0306CH2M 

Operator. MAP 

.10.oaomv 
..,tjo 

.)() 1i 
2' 
31 
41 s, 
e: 
7! 
a', 
9 i 

1oj 
11 t 
12!· 

131 
14 . 
15 
15 
17 
18 
19! 
201 
21 1 
22 
23 
2• . 
ZS 
26 
2it 

:r 

• 

Component Retention Area External Units 

0.000 0.00 

........ 

100000mV 



Lab nam&: On Site Labs Inc 
nalysis date: 03/08J2002 16:07:09 

Method: EPA 80156 mod. 
lab ID: GC -5 

Description: FlD 3 - Ch. 3 
Column: XTl-5, aGm, 0.53mm, 1.Sum 
~r: N2 

r le: 0308fc1'4.CHR 0 
,)le: Jl.A002/0308CH2M 

0., ... ,ator: MAP 

.S.OOOmV 

Comoonent Retention Aroa External Units 

0.000 0.00 

I , 
..; 

50.000nW 



Lab name: On Site Labs Inc 
ialysis date: 03/0812002 16:07:09 

Method: EPA 801 SB mod 
LablO: GC - 5 

Description: FID 4 - Ch. 4 
Column: XTl-5, 30m, 0.53mm, 1.Sum 
Carrier: N2 

Data file: 0308fd14.CHR 0 
Sample: JLA003/0308CH2M 

Operator. MAP 

..s.ooomv ...,., 

,, 
•• c ,,,...DP"R) 
•, - ----
3 _,----
4 
5: 
8 
1• 
ll: 
9i 

10f 
1 t: 
12t 
13 1 
u , 
1:1! 
1e! 
Hi 
HI 
19 
20. 
21 ; 
Z2 
23, 
24' 
zs, 
~· 27, 
~at 
;:,· 
30 

31 ~ I ~ 
33 

Component Retention Area External 

0.000 0.00 

!i0.000,,,V 

c·~ ,imrmJ ---- I 

I 
I 

Units 



Lab name: On Site Labs Inc 
'lalysis date: 03/08/2002 18:46:25 

Method: EPA 80158 mod. 
Lab ID: GC - 5 

Descnpbon: FID2 - Ch. 2 
Column: XTl-5, 30m, 0.53mm, 1.5um 
C~er. N2 

r ·e: 0308fb15.CHR 0 
Jle: JLA004/030BCH2M 

0r' .rtor: MAP 

-
13 1 

2 
3 
4 
5 . 
a; 
71 
e 
9f 

IOf 
11 ~ 
12 
13 
1~ 
15 
18. 
171 
i8! 
1el , 20 

21! 
Z2 f 
23 
241 
25 
26 
2i 
2& 
29 

-1250mV 

component Retenlion Area Exiemal Units 

0.000 0.00 

t 
:J 

12.soomv 

! 

I 
I 
I 
I 
I 

I 
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I 
I 
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Lab name: On Site Labs Inc 
.nal~ date: 03/08/2002 16:46:25 

Method: EPA 80156 mod. 
Lab ID: GC-5 

Description: FID 3 - Ch. 3 
Column: XTl-5, 30m, 0.53mm, 1.Sum 
Carrier: N2 

Data file : 0308fc15.CHR 0 
Sample: JLA005/0308CH2M 

Operator: MAP 

.s.ooomv 
n1io 

ii 
~i 
8 1 

~! 
9 1 

~~,! 
12 

131· 
14 . 
151· 
!~1·· 
18 

~~I 21 
Z2 
23 
2-41 
2Sf 
26 
27 
28 
29 

Component Retention Area ExlerMI Units 

0.000 0 .00 

... 

SO.OOOmV 



Lab name: On Site Labs Inc 
1alysis date: 03/0812002 16:46:25 

Method: EPA 60156 mod. 
Lab 10: GC -5 

Description: FID 4 ·Ch. 4 
Column: xn-s. 30m, 0.53mm, 1.5um 
~er: N2 

hie: 0308fd15.CHR 0 
1ple: JLA006/0308CH2M 

uperator: MAP 

.s..ooomv 50.000mV 
etentio 

'1-------~====~~=====================================2~ \\~ I 

) 

\ 
Coi'7't'lOnent Retenlion Area External Uni1s 

0.000 0.00 

J 

.J 



Lab name, On Site Labs Inc 
atysis date: 03/0812002 17 :29'13 

Method. EPA 80158 mod. 
Lab ID: GC • 5 

Descnpflon: FID2. Ch. 2 
Column: XTl-5, 30m, 0.53mm, 1.5um 

Carner· N2 
Dabs file: 0308fb16.CHR 0 
Sample: JLA007/0308CH2M 

Operator: ft.AP 

-10.000mV 
~ 

mt 
2 
3 . •• 
5 ' e: 
7 ' 
e' 
e 

10t 
11 r 
121 
131 
14 
1:s! 
181 17 
181 
191 
20; 
21 1 
22• 
231 
::!4 
ZS 

~· 
28 
29 

Component Retention Area E.xtemel Units 

0.000 0.00 

( 

toocxnnv 



Lab name: On Site Labs Inc 
natysis date: 03/0812002 17:29:13 

Method: EPA 60156 mod. 
LablD: GC - 5 

Description: FID 3 - Ch. 3 
Column: XTl-5, 30m. 0.53rnm, 1.5wn 
' -·1er: N2 

Rle: 0306fc16.CHR 0 
1ple: JLA008/0306CH2M 

Operator: MAP 

eo.----onent 
l ' 

Retention Area Externa:i Ul"lits 

0.000 0.00 

100.000m\I 



Lab name: On Site labs Inc 
ialysis date: 03f08/2002 17:29:13 

Method: EPA 80156 mod. 
Lab ID: GC-5 

Description: FID '4 - Ch. '4 
Column: XTI-5, 30m, 0.53mm, 1.5um 
Canier: N2 

Data file: 0308fd16.CHR 0 
Sample: JLA009/0308CH2M 

Operator: MAP 

-5.000mV 
· n!io 

061i --2 . ,,,------al 
:1 
el 
1' et 
sl 

10! 
11 I 
121· 13 

'"f 1:; . 
16 
17 . 
18 
19 . 
20 
21 
22 
23 

~t 26 . 

~t 
29\ 

component Retention Area 

0.000 

50.DOOn!V 
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I 
I 
I 
I 
I 
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I 
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·- J 

External Units 

o_oo 



Lab name: On Site Labs Inc 
wlysis date: 03'081200Z 16:02:23 

MeJlhod: EPA 80156 mod. 
L8bl0: GC-5 

Description: FID2 - Ch. 2 
Column: Xll-5, 30m, 0.53mm, 1.5um 
.P-{ier. N2 

~le. 0308fb17.CHR 0 
tple: Jl..A09170308Ch"2M 

,j 

---4--- ). , .. , "' 
V~ICUV: .,.,,.._,... 

.:::TL/tj51 ff ~ 

0.000 i"\ 1\1'\ v .vv 

iOO.OOOmv 



Lao name: On Site Labs Inc 
°'mtlysis ds~: 03I06ll002 16:02:23 

Method: EPA 60-158 moo. 
LablO: GC-5 

Desctiption: FID 3 • Ch. 3 
Column: XTl-5, 30m, 0.53mm, 1.5um 
Carner: N2 

Data file: 0306fc17.CHR 0 
Sample: ..u,A966/0:;oocH2M 
O~•a•ui: r.w ..;r2.,<t e/ !2-CB.1. 

.1;;.000..,;,· 
tWltjo 

ComponMt 

~ 

Retemicn Art.la Ex1erna.l Units 

0.000 0.00 

rw.w:nnv 
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Lab name: On Site Labs Inc 
1alyses date: 03i0a/2002 18:02:23 

Method: EPA 60156 mod. 
Lab ID: GC-5 

Description: FID 4 - Ch. 4 
Column: XTl-5, 30m, 0.53mm, 1.5um 
C~r: N2 

r .I!: 0306fd 17 .CHR 0 
>le: ,ll.Jt0gQf()308CH2M 

c~, ator: ;;&AP 
/ft..lt¢3f 

( 
I 
~ 

I 

-1'0-

Retel"l1ion External Units 

0.000 0.00 



QA/QC REPORT - CALIBRATION DAT A 

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

INITIAL OPENING 

COMPOUND DETECTOR CALIB RANGE RF %RSD AREA RF 

BENZENE PID1 - GC2 0.5- 75.0 1.66 9.0% 27.09 1.35 

TOLUENE PID1 -GC2 0.5 - 75.0 1.62 6.6% 26.31 1.32 

ETHYLBENZENE PID1 -GC2 0.5- 75.0 1.17 11.4% 19.84 0.99 

m&p-XYLENES PID1 - GC2 1.0 - 150 1.80 10.4% 59.14 1.48 

o-XYLENES PID1 - GC2 0.5- 75.0 1.36 8.6% 23.52 1.18 

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 FACTOR FROM MIO-POINT CALIBRATION STANDARD 
% OIFF -DIFFERENCE. IN PERCENT. BETWEEN THE AVERAGE RF ANO THE OPENING OR CLOSING RF(+/- 20% ACCEPTABLE UMITS) 
OPENING - MID-POINT CALIBRATION STANDARD ANAL VZED BEFORE SAMPLE ANALYSES BEGIN 
CLOSING - MIO-POINT CAUBRA TION STANDARD ANAL YZEO AFTER SAMPLES ANALYSES ARE COMPLETE 

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

ON SITE LABS.'INC 
PMB 627. HC-01BOX29030. CAGUAS, PR 00725 

TELEPHONE (787) 720-0329 FAX 789-3658 

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

CLOSING 

%DIFF AREA RF %DIFF 

18.4% 32.07 1.60 3.4% 

18.8% 33.51 1.68 3.4% 

15.2% 25.30 1.26 8.1% 

17.9% 77.94 1.95 8.3% 

13.5% 30.33 1.52 11.5% 



... . .. .._.... .. ~ .. 

QA/QC REPORT - MS/MSD DATA 

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

OSL PROJECT #0210308CH2M 
DA TE: 03/08/02 

CH2M HILL PROJECT NO. 167722.Fl.FS 
PROJECT NAME: RRNAS SITES 88 AND 2036 

COMPOUND SPK CONC MS CONC %REC MS MSD CONC %REC MSD RPO ACCEPTABLE ACCEPTABLE 
(ppb) (ppb) (ppb) RPO RECOVERY 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 

10 11.7 117% 12.1 121% 3% 20% 82%-117% 

ppb = PARTS PER BILLION 

10 
10 
30 

12.2 
13.1 
39.0 

122% 
131% 
130% 

MS CONC ·ANAL VZED CONCENTRATION OF SPIKED SAMPLE 

% REC - PERCENT RECOVERY OF SPIKE FROM MATRIX 

12.8 
13.2 
39.9 

128% 
132% 
133% 

5% 
1% 
2% 

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

ANALYSES PERFORMED BY. MARCO A. PEDRAZA 
DATA REVIEWED BY- KEVIN SHELBURNE 

ON SITE LABS, INC 
PMS 627. HC-01 BOX 29030, CAGUAS, P R 00725 

TELEPHONE (787) 720-0329 FAX 769-3858 

20% 
20% 
20% 

87% -120% 
83% -131% 
87% -123% 



Lab name: On Si1e Labs Inc 
nalysls date: 03/0812002 09:05:01 

Method: EPA 8021 mod. 
Lab ID: GC-2 

Description: PID - Ch. 1 
Column: Rtx-5,30m,5.0um,0.53mm 
Carrier: N2 

Data file: 0308pl1.chr O 
Sample: 20 ppb BTEX-MTBE OPEN 

Operator: MAP 

1~ 

lt 
L 

5 I [ 
E 

·16 
1 

.33 • 
0. 8 

~ 
~ 
t 

10 

1 ~ 
i 
I 

2~1 

Component 

iBE 
:NZENE 
rn 

1uene 
~yfbenzeoe 

.?-xylene 
itylene 
>-BFB 
)-BFB 

{. 1-iro.r.n) 

~ ltno-1 
1-Ml!;I; 

l!ElmM 

r.-.-

0-X)!ene 

6"li ...... 

Retention Area External 

3.933 9.238 18.85 
6.416 27.088 16.32 
7.533 51.302 37:16 
9.033 26.313 16.24 

11.166 19.844 16.96 
11 .316 59.138 32.85 
11.850 23.519 17.29 
12.466 137.372 44.46 
12.916 1.882 0.61 

355.756 200.75 

I 

I 
I 
I 

SS-TFT I 
I 

t.W>-~ I 
SS.8FB I 

lnlemal Units 

18.8531 ppb 
16.3181 ppb 
37.1650 ppb 
16.2426 ppb 
16.9607 
32.8544 ppb 
li.2934 ppb 
44.4570 ppb 
0.6091 ppb 

200.7532 



Lab name: On Sile Labs Inc 
~nalysis date: 03/08/2002 19:33:31 

Method. EPA 8021 mod. 
Lab ID: GC-2 

Description: PID - Ch. 1 
~lumn: Rtx-5,30m,5.0um,0.63mm 

\llrrier: N2 
1ta file: 0308pt34.CHR 0 

.,ample: 20 ppb BTEX-MTBE close 
Operator: MAP 

500l)nV 
'onllo 

:e ,e--
2~ 

"'li 
!JO 'I 

r-------------·-----··------- --- -·-·· -­
~~) 

~r 
u, ,, ,L 

;o s ~ 

9 !83 9~ 
· IOt 
~'t 

•<..il\12[ 
12.~J 

Icomponenl 

u:reE 
' :NZ ENE 

~J-TFT 

Toluene 
-··1yl• '"le 

~; e 
v-""K.yk<. .... 

5S-BFB 

I 
_'.J 

r 
Relention 

3.950 
6.516 
7.650 
9.183 

11.333 
11.483 
12.016 
12.650 

BENZE>IE 

ss.m 

Toluene 

M&P-xy!Qne 
~ 

SS.BAI 

Area falema! Internal Units 

10.298 21.02 21.0163 ppb 
32.070 19.32 19.3193 ppb 
48.696 35.24 35.2359 ppb 
33.508 20.68 20.6840 ppb 
25298 21.62 21.6222 
77.940 43.30 43.3000 ppb 
30.333 22.30 22.3037 ppb 

164.616 53.27 53.2738 ppb 

422.759 236.76 236.7551 

' 
J 

' I 
I 

_J 



Lab name: On Site Labs Inc 
.nalysis date: 03108/2002 09:21 :31 

Method: EPA 8021 mod. 
Lab ID: GC-2 

Description: PIO - Ch. 1 
Column: Rtx-5,30m,5.0um,0.53mm 
Carrier: N2 

'~ 
~ 
~ 
t 
[ 
i 
~ 
t 
t 
'f 
l 
I 

Data file: 0308pt2.chr O 
Sample: CA-S-29 matrix spike 

Operator: MAP 

[ 
~ MT8E 

&EN2IM 

~m 

I 
Tdueno 

I 

I 
-~ ~ 

I 
Component Retention Area External 

""BE 3.683 6.199 12.65 
:NZENE 6.266 19.476 11.73 
;-TFT 7.433 27.629 19.99 
>iut:na 8.966 19.782 12.21 
hylbenzene 11.133 15.328 13.10 
&.P-xylene 11.300 46.424 25.79 
·xylene 11.833 17.918 13.17 
>-BFB 12.450 73.718 23.86 

226.474 132.51 

•' 

·. 

I 
I 
I 
I 
I 
I 
I 
I 
I 

WJ>-~ I 
SS-<lfll I 

I 

Internal Units 

12.6500 ppb -, 11 .73"'6 ppb 
19.9920 ppb 
12.2111 ppb 
13.1009 
25.7911 ppb 
13.1750 ppb 
23.8570 ppb 

132.5096 



Lab name: On Site Labs Inc 
'lalysis date: 03108/2002 09:38:50 

Method; EPA 8021 mod. 
Lab ID: GC-2 

Description: PIO • Ch. 1 
(' --~pm: Rtx-5,30m,5.0um,0.53mm 

i~er: N2 
.1 file: 0308pt3.CHR 0 

Sample: CA·S-29 matrix spike duplic 
Operator. MAP 

~mm' 

""" 
I J I 't 

2~ 

~-' 3t 
•t 
~[ I 

I ;~ I 
BENZENE 

I ef SS.ff! 
I 

·~ of 
I 

Tol<Nno 

IOt 

·"r ... .... , ().q4e<le 

4;~ I 
Component Retention Area External 

BE 3.783 6.481 13.19 
NZENE 6.333 20.096 12.11 

>-TFT 7.483 28.158 20.37 
)luGne 9.016 20.774 12.82 

ylt 11.166 15.452 1321 
:P·,l( 11.316 47.257 26.25 

·xylene 11.850 18.545 13.64 
'-BFB 12.483 77.740 25.16 

234.483 136.75 

' J 
a 

lnlernal Units 

13.1857 ppb 
12.1060 ppb 
20,3748 ppb 
12.8235 ppb 
13.2008 
26.2536 ppb 
13.5360 ppb 
25.1586 ppb 

136.7451 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



lab name: On Site Labs Inc 
~nalysis date: 03/08/2002 10:03:23 

Method: EPA 8021 mod. 
Lab ID: GC-2 

Description: PIO - Ch. 1 
Column. Rtx-5,30m,5.0um,0.53mm 
Carrier: N2 

..... .., 

ti 
2f 
Jt 
•• .I 
;[ 
;i 

Data file. 0308pt4.CHR 0 
Sample: METHOD BLANK 

Operator. MAP 

2500n':V 

r 1 
~ I 

ef 
f;S.TFT 

or 
tot 
'.] 
~;l 

:Almponeol Retention Area External 

-rn 7.-433 28.454 20.59 
-SFB 12.466 72.981 23.62 

101.435 44.21 

lnlemal Units 

20.5890 ppb 
23.6184 ppb 

44.2074 

J 



Lab name: On Site Labs Inc 
naly$iS date: 03/08/2002 19:14:57 

Method. EPA 8021 mod. 
Lab ID: GC-2 

Description PIO - Ch. 1 
Column. Rlx-5,30m,5.0um,0.53mm 
"'"'(,Tier: N2 

!file. 0308pt33.CHR 0 
nple: JLA11T81i0308CH2M 

Operator: MAP 

·2,S(X)n\I 
....w 

"..------.----r ...... ·~·r-
• 
5 

G 

t:::====----- ss-m 

11 

12 

~: 

Jomponen! 

S-TFT 
uene 
.aFB 

Relention 

7.800 
9.283 

12.683 

Area Extemal Internal Units 

44.UfO 31.85 31.8452 ppb 
2.140 1.32 1.3210 ppb 

101.824 32.95 32.9528 ppb 

147.974 66.12 66.1189 



Lab name: On Site Labs Inc 
nalysi! date: 03108/2002 18:S9:51 

Method: EPA 8021 mod. 
Lab ID: GC-2 

Description: PIO - Ch. 1 
Column: Rtx-5,30m,5.0um,0.53mm 
Carrier: N2 

Data file: 0308pt32.CHR 0 
Sample: JLA012EB1/0308CH2M 

Openator: MAP 

2 r· 
(lrin0""1>) 

> TOiuene 

.::otnpol'lenl Reieniion Area External 

m 7.633 31.944 23.11 
Jene 9.166 1.916 1.18 
BFB 12.650 83.868 27.14 

117.728 51.44 

ss.m 

ss.8"11 

Internal Units 

23.1143 ppb 
1.18'27 ppb 

27.1417 PPb 

51.4388 



Lab name: On Site labs Inc 
nalysis date: O:i!OB/2002 18:45:06 

Method: EPA 8021 mod. 
lab ID: GC-2 

Description: PID - Ch. 1 

I 

2 

3 

~ 

6 

7 

'a 
9 

10 

ll 

12 

~3 

Column: Rtx-5,30m,5.0um,0.53mm 
<'-"tier: N2 

file: 0308pt31 .CHR 0 
1ple: HLA030/0308CH2M 

0tiarator: MAP · 

[ 
b 

'---
SS.TFT 

:;omponent Retention Area External Internal Units 

I-ITT 7.650 .W.524 29.32 29.3227 ppb 
·BFB 12.650 102.123 33.05 33.0495 ppb 

142647 62.37 62.3722 

25.r:m;rr.t 

SS1lRI 



On Site Labs, Inc. 
PMB 627, HC-01Box29030, Caguas, PR 00725 
Telephone 787-720-0329 Fax 787-789-3858 

Mr. Tunch Orsoy 
CH2M HILL 
4350 W. Cypress Street, Suite 600 
Tampa, Florida 33607 

March 5, 2002 
OSL Projects #02I0302CH2M 

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

Dear Mr. Orsoy: 

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

• 4 soil samples analyzed for TPH-gas/diesel by modified EPA test method 801 SB. 
• 1 water sample analyzed for TPH-gas/diesel by modified EPA test method 8015B. 
• 1 equipment blank water sample analyzed for TPH-gas/diesel. 
• 1 water sample analyzed for BTEX by modified EPA test method 8020A. 
• 1 trip and 1 equipment blank water sample analyzed for BTEX. 
• Laboratory QNQC analyses for TPH-gas/diesel and BTEX. 

The analytical results are summarized in the attached table. Applicable detection limits, QNQC 
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. 

j Sincerely, 
On Site Labs, Inc. 

I • 

Attachments 



QA/QC REPORT - CALIBRATION DATA 

TEG Project #0210302CH2M 
DAILY CALIBRATION DATE: 03/04/02 

INITIAL OPENING 
COMPOUND DETECTOR CALIB RANGE RF %RSD AREA RF 

TPH GASOLINE FID#2 (gc5) 10 - 30,000 0.26 17.6% 99.67 0.25 
TPH GASOLINE FID #3 (gc5) 10 - 30,000 0.36 15.0% 271.71 0.34 
TPH GASOLINE FID #4 (gc5) 10 - 30,000 0.31 15.4% 217.59 0.27 
TPH DIESEL FID #2 (gc5) 25-20,000 0.69 14.1% 609.81 0.76 
TPH DIESEL FID #3 (gc5) 25-20,000 0.74 13.6% 1350.79 0.84 
TPH DIESEL FID #4 (gc5) 25- 20,000 0.61 11.1% 1085.03 0.68 

CALIB RANGE - RANGE OF CALIBRATION CURVE IN ppm 
INITIAL RF· AVERAGE RESPONSE FACTOR FROM MUL Tl POINT 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 

CH2M HILL PROJECT NO. 167722.Fl.FS 
PROJECT NAME: RRNAS SITE 88 

CLOSING 
%DIFF AREA RF %DIFF 

2.7% 181.10 0.23 11.6% 
6.2% 298.97 0.37 3.2% 
11.1% 233.18 0.29 4.7% 
9.8% 1110.50 0.69 0.0% 
14.2% 1333.78 0.83 12.8% 
11.9% 867.01 0.54 10.6% 

% 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 CAUBRA TION STANDARD ANALYZED AFTER SAMPLES ANALYSES ARE COMPLETE 

ANALYSES PERFORMED BY MARCO A PEDRAZA 
DATA REVIEWED BY KEVIN SHELBURNE 

ON SITE LABs. INC 
PMS 627, HC-01BOX29030, CAGUAS. PR 00725 

TELEPHONE (78T) 720-0329 FAX 789-JeSB 



• 

QA/QC REPORT - MS/MSD DATA 

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

TEG Project #0210302CH2M CH2M HILL PROJECT NO. 167722.Fl.FS 
DATE: 03/04/02 

COMPOUND SPKCON MS CONC %REC MS MSD CONC 

{pem~ (ppm) 
TPH-GASOLINE 200 173 87% 

TPH-DIESEL 400 367 92% 

ppm= PARTS PER MILLION 
MS CONG - ANALYZED CONCENTRATION OF SPIKED SAMPLE 
% REC - PERCENT RECOVERY OF SPIKE FROM MATRIX 

{ppm) 
165 
372 

%REC MSD RPO 

83% 5% 
93% 1% 

RPO - RELATIVE PERCENT DIFFERENCE BElWEEN MATRIX SPIKE AND MATRIX SPIKE DUPLICATE RECOVERIES 

ANALYSES PERFORMED BY: MARCO A PEDRAZA 

DATA REVIEWED BY· KEVIN SHELBURNE 

ON SITE LABS. INC 
PMB 627. HC-01 BOX 29030, CAGUAS, PR. 00725 

TELEPHONE (767) 720-0329 FAX 789-3858 

PROJECT NAME: RRNAS SITE 88 

ACCEPTABLE ACCEPTABLE 
RPO RECOVERY 
15% 81% - 126% 
15% 74% - 131% 



LABORATORY QA/QC 

CH2M HILL 

TEG Project #0210302CH2M 

TPH (Mod. EPA Method 80158) ANALYSES OF SOIL 

SAMPLE 

NUMBER 

ILA001 
ILA001 REP. 

DETECTION LIMIT (mg/Kg) 

mg/Kg" MILLIGRAMS PER KILOGRAM 
DUP =LABORATORY DUPLICATE 

DATE 

ANALYZED 

3104102 
3104102 

"NO• INDICATES ANAL YTE NOT DETECTED AT OR ABOVE THE LISTED DETECTION LIMIT 
ANALYSES PERFORMED BY· MARCO A. PEDRAZA 
DATA REVIEWED BY· KEVIN SHELBURNE 

TPH-GAS 
Cs - C12 
(mg/Kg) 

ND 
ND 

10 

TPH-DIESEL 
C 13 - C 24 

(mg/Kg) 

ND 
ND 

25 



Lab name: On Site Labs Inc 
Analysis date: 03/0412002 11 :35:25 

Method: EPA 60158 mod. 
Lab ID: GC- 5 

Descripbon: FID2 - Ch. 2 
Column: XTl-5, 30m. 0.53mm, 1.5um 
Carrier: N2 
-~lite : 0304fb2.chr O 

lnple: 100/200 ppm G/D OPEN 
,.ierator: MAP 

Comments: 

-3.000mV 
Rele<1tio 

.~~r . ma 
4 
5 e, 
~~ 
9-

10· 
11-
12 i 
t3 -3.6;,. 
15 
16 
17 
18 
19 
20 
21 
22 
23· 
24 · 
z5,. 
26 
27 
26 
2$ 
30 
31 
:)2 

bnant Retemion 

• 
gasoline 
~iesel 

I 

1 

2 .933 
13.633 

Area External Internal Units 

99.673 97.34 97.3374 
609.810 219.67 219.5724 ppm 

709.484 317.01 317.0098 

SO!mmV 



Lab name: On Site Labs Inc 
Analysisdate· 03/04/200210:49:19 

Method: EPA 80158 mod. 
Lab ID: GC- 5 

Description: FID 3 - Ch. 3 
Column: XTl-5, 30m, 0.53mm, 1.5um 
Carrier: N2 

Data file: 0304fc1.CHR0 
Sample: 200/400 ppm G/D OPEN 

Operator: MAP 
Comments: 

.10.oaomv 
Retemlo 

•;;olrt~~~-...~~~;;;;;;:~i(il'" 

7· 
5;.. 
9 

10 
11 
12 

13.:d? 
1-4 
15 
16 

171 

1!1 
19 
20 
21 
22 
23 
24 
25r 26 

28.7~L-
31 

Component Retention Arna External lratemal Uniis 

~asoline 
~le~t 

0.700 
13.333 

271.709 
1350.794 

187.64 
456.97 

187.6'440 
456.9670 ppm 

1622.503 644.61 644.6110 

100.ooomv 



'-""" ttcMt•YI· Vlt ~t~tot ~..,;~ 111v 

!,.-;.;!;.4i:. Jato. C~iC4/2002 10:49: 19 
M~od: EPA 801·59 mat!. 
LabtO: GC - $ 

Descrrplion: FID 4. Ch. 4 
C<:.lum11. XT:-5, 30m, 0.53mm. 1.Sum 
Carrier: N2 

, .... , m.,. v:l04fd1.CHR 0 
lpte: 200/4.'.}C. vfJ•;" ::.ID or:;:; ~ 

rator. MAP 
Curuments: 

-10.000mV 
'tetent;G 

~--------------------------------- -·- --- - - ----- -··-[ c,, ...... 

~!t 
7 

9 
10 
1f 
12 
13 

. •.2f!'.'I 
1: 
16 
17 
t8 
19 
20 
21 
22 
2 
24 
25 
26 
27 
28 
29 
3Q 
31 
32 
33 

gasolim1 
•,;"I 

--·'-"~~ ::~tC:!tion 

1.6'3'3 
·"~w 

/'..ro:o. Extomal Internal Un~ 

217.58& 177.77 1n.1oaa 
i ;j~5.U ~3 447,~1 447.614Q ppm 

'i,ji'tL:6uo 5~5.~0' 6~-5.:-S8'~ 

100.ooomv 

4 
I 



L...au lfGlllC VII ._:)lltf L.tSLnf IJIC 

Analysi:sdate. 03/041200215 :07:50 
Method: EPA 80158 mod . 
Lab ID. GC-5 

Description: FID2 - Ch. 2 
Column: XTl-5, 30m, 0.53mm, 1.5um 
Carner: N2 

Data file : 0304fb7.CHR 0 
Sample: 200/400 ppm G/O CLOSE 

Operator: MAP 
Comments· 

.10.ooomv 
Rewdio 

OO!l!I 
\ .366 1 

2 
3 • .. 
St 
9 , 
7 
8 
9· 

H~ 13 
14 

1'..4(15-

16 
17 

Er! 21 
22 
23 
24 
25 
28-

Et 
Component Retention Area External Internal Units 

1asoline 
~ 

1.366 
14.400 

181 .101 
1110.409 

178.86 
400.04 

176.856" 
400.0358 ppm 

1201.600 576.89 576.8923 

100.ooomv 

j 



~au 11'91110. v11 vu.c; i...au"' '''""" 

Analysis date: 03!04/'200216:13:03 
Method: EPA 60156 mod. 
Lab ID: GC-5 

Descripbon: FID 3 - Ch. 3 
Column: XTl-5, 30m, 0.53mm, 1.5um 
Canier: N2 

Pllife: 0304fc8.CHR 0 
pie: 200/400 ppm G/O CLOSE 

nrtor. MAP 
Co111ments: 

.10.aoomv 
~...., 

100..IXDmV 

U:ift~~~~,,=:...,~~~;~;l~u~~~)lnlCliOWiliiii;;;;;~);,;;:;;;;;;;;;;::;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;:;;;;;:;;;;;:;;;;;;;;;;;;;;;:;;;;;;;;;;;;;;;;;;;;;;:;;;;;:;;;;;;;;;;;;;;;;;;;;;;;;~t[;;1;;;;,;;;;,1 

lf f 
9 

10 
11 

2.IX12 
13 
1<4 
15 
16 
17 
HI 
19 
20 
21 
22 
23 

~t 
m 

Comoonent Retention Area External Internal Units 

1.666 298.971 206.47 206.4717 
12.066 1333.783 451.21 451.2123 ppm 

1632.754 657.68 657.6840 

, 

" 



._aw tteJ1 \ •"" · _,, VtU' '-<I~ JIU,,. 

;.;,a:-,~ dllte. tY..)1'()4/2002 16:13:03 
Mt1thod: EPA 00158 moo. 
Lab ID: GC- 5 

Oescnption: FID 4 - Ch. 4 
Colu1r1n: XTl-5, 30m, 0.53mm, 1.5um 
Cartier: N2 

Desi.ls lile: 0304fd8.CHR 0 
Gample: 200/400 wr•'• G/D CLCSC::: 

Operator: MAP 
Commeuls. 

; ,;;;, ,- -­
' 550i 

3 

C:: ~wd· .. ,;, 

C.:;n~·Cii&f~ R~:~ntion Ale& Extemal 

1asoline t.550 233.i04 'l90.5i 
··~t>el :~.soo ~7.008 357.68 

1100:190 548".1'9 

100.000mV 

tnternel Units 

i&ii.5tiS+ 
357 .ff/57 ppm 

548:f!fe'f 





Analysis date: 03/0412002 11 :35:25 
Method: EPA 80158 mod. 
LablD: GC·5 

Description: FID 4 • Ch. 4 
Column: XTl-5, 30m, 0.53mm. 1.5um 
Carrier: N2 

Data file: 0304fd2.CHR 0 
Sample: blank matrix spike dupHca 

Operator: MAP 
Comments: 

.10.ooomv 
'\~ 

1: "'>:a 1 
l.6002 

3 
4 
s 
8 
7 
8 
9 

10 
1 t 
12 
13 

13.9114 
1:1 
16 
17 
18 
19 
20 
21 
22 

23~ 24 
2S 
26 
27 
28 

Component Retention 

~asoline 
:iie$8I 

1.600 
13.916 

External Internal Units 

201.894 164.95 164.9461 
901.602 371.05 371.9480 ppm 

1103.4Q6 536.89 536.8941 

100.000mV 



L..aU fh!IUIC. Vil \;;JllC L..C03 1nc: 

Analysis date: 0310412002 12:16:42 
Method: EPA 60158 mod. 
Lab ID: GC - 5 

Description: FlD2 - Ch. 2 
Column: XTl-5, 30m, 0.53mm. 1.5um 
Carrier: N2 

r" - file: 0304fb3.CHR 0 
.pie: METHOD BLANK 
stor: MAP 

Comments: 

'!· I!, 
.418 2 

3 
4 

' 8 
7 
8 
9 

10 
11 
12 
13 
14 
1~ 
16 
11 
18 
19 
20 
21 
22 
23 
24 
2S 
28 
27 
28 
29 
30 
31 

Cr nent Retention Area External Internal Units 

0.000 0.00 0.0000 

SO.OOOmV 



~·QU f lOll tO. Vll o u.e L..ZIL.nt ll l t,.; 

Analysis date: 03104/200212:16:42 
Method: EPA 80156 mod. 
Lab ID: GC • 5 

Description: FIO 3 • Ch. 3 
Column: XTl-5, 30m, 0.53mm, 1.5um 
Cartier: N2 

Data file: 0304fc3.CHR 0 
Sample: METHOD BLANK 

Operator: MAP 
Comments: 

-!5.000mV 
<411Bn11o 

" 

~11e 1 r--~~~--i~~=::~~==~~~;;:;;;;;;;;;;;;;;;;;;;;;;;;iiiii!!!!!!iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii;;iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiliiiiiiiiiiiiiiii;m~;....-;.....,..~ 
z 
3 
4 
5 
e 
7 
e 
9 

10 
11 
12 
13 
14 
15 
16 
17 
16 
19 
20 
21 
22 
23 
24 
25 
26 
27 
2C! 
29 
30 

Area 

0.000 

External Internal Unitlo ,. 

0 .00 0.0000 



'-au 11a111a. '-"" ~,\., L.aL.n 11n •• 

At.al~"Sli date: 03104r..a.N.:: 14::1 tl.'4.t 
Method: EPA 801513 rmxJ. 
Lab ro. GC-5 

Descnpljon: FID 4 - Ch. 4 
Column: XTl-5, 30m, 0.53mm, 1.5um 
Carrier. N2 

:- - file. 0304fd3.CHR 0 
.lpte: METHOD BLANi\ 

..:ral'1r: MAP 
Comments 

100 ~t 
<! 

5~ 
6 
7 
a 
9 

10 
11 
12 
1S 
141 
1:1 
18 

.. t7 
18 
19 

• 20 
21 
22 
23 
2• 
25 
26 
27 
28 
1$ 

( 

)~L-~~~-1::;:....~·.u;~.:..O.,,.=:::~""--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--J 

Area Internal Uni~ 

0.000 0.00 C.0000 



,;,-,c.;1~ ucne: 03/0412002 13:05:11 
Mctlivd: tPA 301SG mod. 
Lab ID: GC· 5 

Description: FID2 - Ch. 2 
Column: XTl-5, 30m, 0.53mm, 1.Sum 
Carrier: N2 

i)("li.CI file: 0304fb4.CHR 0 
Sarople: ILA001/G30ZCi f2M 

Operator. MAP 
Comments: 

·10.000mV 
~ 

;)583 1 ~ 
2~ 

:t 
ll 

10 
11 
12 
13 
14 
1~ 
1 
17 
f~ 
19 

~~f 

HXt.DOamV 

1 

i3.~t l.r......c 

~[~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~----' 
c~mponer.1 Area Ex!amal :ntomal Units 

23.483 10.737 3.87 3.8675 """. 

~0.737 3.ar 3.857~ 



I.Sb name: un ::>rte l..abS Inc 

Analysis date: 031D41200214:31:05 
Method: EPA 80158 mod. 
Lab ID: GC-5 

Description: FID 4 - Ch. 4 
Column: xn-5, 30m, 0.53mm, 1.5um 
Carrier: N2 

r \ file: 0304fd6.CHR 0 
}pie: ILA001/0302CH2M REP 

.rator: MAP 
Comments: 

.116 1 
2 
3 
4 
s 
6 
7 
e 
9 

10 
11 
12 
13 
14 ,, 
16 
17 
18 

U~is 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

·10.llOOmV 

I 

Coo>"'Oflent Retention Area External Internal Units 

18.750 

J 

11.341 

11.341 

4.68 

4.68 

4.6786 ppm 

4.6786 

100.000mV 



. .._-;c;r;sis dabs. JJiC4i2002 13:05:i i 
Method: EPA 5G1!i"G 111..J. 
Lab!O: GC-5 

Descripnon: F-10 3 - Ch. 3 
Cclumn. XTi-~. :lam, 0.53mm, 1.Sum 
Carrier: N2 

C.tta Hie. 0304fc4.CHR 0 
Somplt1: llAOOZ:~~~~.: ;:;.; 

Cj:.o11i1t.r: MA? 
Cmnrnents: 

» 
2 
2S 
26 
27 
:Z& 

:¥> 

.- • .. ~ A. 
- ... ,., .,..i.-..vl'll 

( 

~-00.mal 

o.cw 

; 

100.llOOmV 

!n!arnel Uoils 



Lao name: un Site Labs Inc 
Analysis date: 03/04f2002 13:05:11 

Method: EPA 80158 mod. 
LabtD: GC-5 

Description: FID 4 - Ch. 4 
C-Olumn: XTl-5, 30m, 0.53mm, 1.Sum 
Carrier: N2 

,---..,, file : 0304fd4.CHR 0 
hple: ILA00310302CH2M 

~rator: MAP 
Comments; 

.10.000mv 
R.ierrtlo 

100.000mV 

~~;~'---;;--:::::::======~====::::::==~==~==:::::==:=!==::======"'""'""'"'=======----=========---------------...... ~ : r 
l 

I 

J 

.l1t 
11 
12 . 
131 
IA 
1S 
16 
17 
18 
19 
20 

21.6~ 
1 23 
I 24 

2S 
26 
27 
28 

1 29 
30 

Conmonent 

.l r 

j 

!> d'-1 

I> 

Ret~nlion Area E-'lternal Internal Unlb> 

21.616 21.700 8.Q5 8.0521 ppm 

21 .700 8.05 8.0521 



~au ucu11c. vu one c...tsua rnc 
Analysis date: 03/04/2002 13:51 :22 

Method: EPA 60158 mod. 
Lab ID: GC-5 

Description: FID 3 - Ch. 3 
Column: XTH>, 30m, 0.53mm, 1.5um 
Carrier: N2 

Data file: 0304fc5.CHR 0 
Sample: ILA004/0302CH2M 

Operator: MAP 
Comments: 

SO.OOOmV 

. .soo,i:-------........ -=~/~~~==~~~~§!:~==~~~!!!!iii~~==~==~~~~~!!!!ir.::::=::==~iE===::::=:==::::aE~C::======iiiii~:;oi_...~ 
2 
3 
4 
5 
8 
7 
8 
9 

10· 
1, 
12 
13 
14 
15 
16 
17 
18 
19 
:20 
21 
22 
23 
24 
25 
2sr 
27[ 
28[ 

--

:~ 
L-----~--..L---~~-------------------------

Component Retention Ares Extemel Internal Units 

0.000 0.00 0.0000 



L.HO name. vn ;:,ne LAOS inc 
Analysisdate: 03/04/200213:51:22 

Method: EPA 80158 mod. 
LablO: GC·5 

Description: FID 4 • Ch. 4 
Column: XTl-5, 30m, 0.53mm, 1.5um 
Carrier: N2 
~file: 0304fd5.CHR 0 

,1pte: ILA005/0302CH2M 
nstor: MAP 

Comments: 

.10.ooomv 
~ 

100.ooomv 

•1,.--~~r===:::=======~~;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;-;;;;;;;;;;;;~~;;;;;;;;;;:;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;:;;;;;;;;;;~ 

~- v-
4\ 

if 
9 

10 
11 t 

~~[ H 
15 
16 
17 

\8116 
19 

' 20 
21 
22 .. 
23 '-
24-
25r 
26-
27' 
28-
29-. 

30r ,__ ___ _.__ 

Co~nent Retention 

~ 17.816 
J 

' 

' 

J 

Area External Internal Units 

15.640 6.45 6.4521 ppm 

15.640 6.45 6.4521 



utu 11tt111e. vn l:>lte l.l!IDS tnc 
Analysis date: 03/0o4f.2002 14 :31 :05 

Method: EPA 80150 mod. 
lab ID: GC - 5 

Description: FlD2 ·Ch. 2 
Column: XTl-5, 30m, 0.53mm, 1.5um 
Carrier: N2 

Data file: 0304fb6.CHR 0 
Sample: ll.A007EB1/0302CH2M 

Operator: MAP 
Comments: 

·10.000mV 

·---. 

100.ooomv 

1.533 1 ~---r::::=========;;;;;==;;;;;;;;;;;;;;;;;;;;:;;::;;;;;;;:;;;;;:;;;;;:;;;;;;:;;;;;;:;;;;;:;;;;;;;;;;;:;;::;;;::;;;::;;;::;;;;;;;:;;;;;;:;;;;;;;;;;:;;;;;;;;;;;;;;;;:;;;;;;:;;;;;;:;~~~ 

2 
3 
4 
5 
a 
7 
8 
9 

10 
11 
12 
13 
14 
1~ 
16 
17 
1& 
19 
20 
21 
2:Z 
23 
24 
2S 
26 
27 
28 
29 
30 

Component Retention External lnlemal Units 

0.000 0.00 0.0000 

I ... 



::.. . - ~ 

QA/QC REPORT - CALIBRA TJON DAT A 

On Site Project #0210302CH2M 
DAILY CALIBRATION DATE: 03/04/02 

INITIAL OPENING 

COMPOUND DETECTOR CALIB RANGE RF %RSD AREA RF 

BENZENE PI01 -GC2 0.5- 75.0 1.66 9.0% 54.87 1.37 

TOLUENE PI01 - GC2 0.5- 75.0 1.62 6.6% 56.55 1.41 

ETHYLBENZENE Pl01 -GC2 0.5 - 75.0 1.17 11.4% 44.87 1.12 

m&p-XYLENES PI01 -GC2 1.0 - 150 1.80 10.4% 128.23 1.60 

o-XYLENES PID1 - GC2 0.5- 75.0 1.36 8.6% 51.47 1.29 

CALIB RANGE ·RANGE OF CALIBRATION CURVE IN ppb 

INITIAL RF -AVERAGE RESPONSE FACTOR FROM MULTIPOINT CAUBRA TION 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(+/- 20% ACCEPTABLE LIMITS) 

OPENING. MID-POINT CALIBRATION STANDARD ANAL VZED 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 SHELBURNE 

ON SITE LABS.' INC 
PMB 627, HC-01 eox 29030, CAGUAS. p R 00725 

TELEPHONE (787) 720-0329 FAX 789-3858 

.. --J 

%DIFF 

17.4% 

12.7% 

4.1% 

11.0% 

5.4% 

CH2M HILL PROJECT NO. 167722.Fl.FS 
PROJECT NAME: RRNAS SITE 88, CEIBA 

CLOSING 

AREA RF %01FF 

15.63 1.56 5.8% 

16.29 1.63 0.6% 

12.62 1.26 7.9% 

38.61 1.93 7.2% 

15.10 1.51 11.1% 



QA/QC REPORT - MS/MSD DA TA 

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

On Site Project #0210302CH2M CH2M HILL PROJECT NO. 167722.Fl.FS 
DATE: 03/04/02 

COMPOUND SPK CONG MS CONG %REC MS MSD CONG 

{EEb} {EEb} 
BENZENE 18.0 16.9 94% 
TOLUENE 18.0 17.3 96% 
ETHYLBENZENE 18.0 19.8 110% 
TOTAL XYLENES 54.0 54.7 101% 

ppb = PARTS PER BILLION 

MS CONC-ANALVZED CONCENTRATION OF SPIKED SAMPLE 

% REC- PERCENT RECOVERY OF SPIKE FROM MATRIX 

{EEb} 
16.1 
17.9 
18.9 
55.4 

%REC MSD RPD 

89% 5% 
100% 3% 
105% 5% 
103% 1% 

RPO - RELATIVE PERCENT DIFFERENCE BElWEEN MATRIX SPIKE AND MATRIX SPIKE DUPLICATE RECOVERIES 

ANALYSES PERFORMED BY: MARCO A PEDRAZA 
DATA REVIEWED BY· KEVIN SHEL.BURNE 

ON SITE LABS, INC 
PMB 627, HC-01 BOX 29030, CAGUAS. P R 00725 

TELEPHONE (71l7) 720-0329 FAX 789-3858 

PROJECT NAME: RRNAS SITE 88 

ACCEPTABLE ACCEPTABLE 
RPO RECOVERY 
20% 82%-117% 
20% 87% -120% 
20% 83% - 131% 
20% 87% -123% 



Anaiysis date: 03i04/2002 12:27:40 
Method: EPA 8021 mod. 
Lab iD: GC-2 

Description: PID - Ch. 1 
Column: Rtx-5,30m,5.0um,0.53mm 
_Q_arrier: N2 

!I file: 0304pt1.chr O 
.tmple: 40 ppb BTEX OPEN STD 

..Jp&ratui: MAP 

.. ®TN 
R«enllo 

:r 
·~·t IOO e t:::==-- SS. T8T 

7 

7950 e To!l.oene 

. 9 

,3;io 
.lllfit o.xr-

11483 S&afB 

\ Component Retention 
J 

Area External 

Benzene 5.200 54.866 33.05 
S~TBT 6.400 17.172 13.01 

· uene 7.950 56.547 34.91 
_ Jhylbenzene 10.150 44.865 38.35 
M&P-Xylene 10.316 128231 71.24 
'"';Xylene 10.850 51.469 37.84 

'.)..BFB 11.483 44.638 10.94 

397.787 239.34 

I • J 
i·.' 

I 

J 
J 

Internal Units 

33.0518 ppb 
13.0087 ppm 
34.9056 ppb 
38.3462 ppb 
71.2392 ppb 
37.8449 ppb 
10.9407 ppm 

239.3369 



i..ttu 11t1m~: vn 01te Laos tnc 
Analysis date: 03/04/2002 18:02:29 

Method: EPA 8021 mod. 
Lab ID: GC-2 

Description: PIO - Ch. 1 
Column: Rtx-5,30m,5.0um,0.53mm 
Carrier: N2 

Data file: 0304pt11.chr O 
Sample: 10 ppb BTEX CLOSE 

Operator: MAP 

....... 

I 

2 

•066" 
4 

6835 

r.;o 6 

:HJ 7 

8 

ea• 
Ji6E10 
o.se~ 1 

10.ooonv 

Component 

.anz.ene 

.S-TBT 
·o1uene 
'lhylbenzene 
&P-Xylene 
Xylene 
3-BFB 

Retention Area External 

4.683 15.633 9.42 
5.750 13.522 10.24 
7.200 16.290 10.06 
9.300 12.619 10.79 
9.450 38.607 21 .45 
9.966 15.104 11.11 

10.583 34.235 8.39 

146.010 81.45 

(~ 
(lll'll<n<won) 

Internal Units 

9.4175 ppm 
10.2439 ppm 
10.0556 ppm 
10.7850 ppm 
21.4483 ppm 
11.1062 ppm 
8.3909 ppm 

81.4475 

Benzeie 

SS.TBT 

T~ 

0-~ 
M&P·Xrlelle 

5S-6F6 

.. ~ . 

t . .,.,] 



Lab name: On Site Labs Inc 
A.nalysis date: 03104/2002 16:53:43 

Method: EPA 8021 mod. 
Lab JD: GC-2 

Description: PIO - Ch. 1 
Column: Rtx-5,30m,5.0um,0.53mm 
~rrier: N2 

) file: 0304pt8.chr O 
.rnple: ILA005matrix spike o~iai .P= 

uperator: MAP 

f 
I 

. a 

• 
~5 

260 6 
7 

33 8 

l 0 

1.8i~10 
1)..33.> 

I 
"\l311 

12 

13 

I 
Component 

3enzene 
" HBT 

lluene 
:thyfbenz.ene 
M&P-X·'"".le 
r 
' rt 

. l 
' l 

0 

Retention 

5.233 
6.250 
7.633 
9.666 
9.816 

10.333 
10.933 

lll!<U:le 

SS.Tlll 

Toluloe 

-· --
().Xylene 

ss.Bfll 

Area External Internal Units 

28.087 16.92 16.9199 ppb 
13.194 10.00 9.9955 ppm 
28.080 17.33 17.3333 ppb 
23.216 19.84 19.8427 ppb 
64.892 36.05 36.0511 ppb 
25.351 18.64 18.6404 ppb 
33.717 8.26 82640 ppm 

216.537 127.05 127.0489 

w.f4X,;.n. 



Lab name: On Site Labs Inc 
Analysis date: 0310412002 17:45:42 

Method: EPA 8021 mod. 
Lab 10: GC-2 

Description: PIO - Ch. 1 
Column: Rtx-5,30m,5.0um,0.53mm 
Carrier: N2 

Data file: 0304pt10.chr O 
Sample: ILAOOSmatrix spike duplica 

Operator. MAP 

·2.00Qlfv' 

[ 

8era:ene 

SS..TBT 

; 113 5 

;_m6 
7 

1.850 a Toluane 

. 
!-,o 
IOJ&.j 

~ 

1UlC11 

12 

13 LL 
Component Retention 

:>enzene 5.18.3 
3S-TBT 6.233 
Toluene 7.650 
:thylbenzene 9.716 
"4&P-Xytene 9.883 
J-Xylene 10.383 
SS-BFB 11.000 

-
().)l.ylune 

9S-8fll 

Area External Internal Unite 

26.726 16.10 16.1000 ppb 
15.372 11.65 11.6455 ppm 
29.042 17.93 17.9272 ppb 
22.074 18.87 18.8667 ppb 
65.836 36.58 36.5756 ppb 
25.567 18.80 18.7993 ppb 
39.115 9.59 9.5870 ppm 

223.732 129.50 129.5011 

20.<mnV 

M&P.J<pne 



Lao name: un one Laos inc 
Analysis date: 03104/2002 13: 19:23 

Method: EPA 8021 mod. 
Lab ID: GC-2 

Description: PIO - Ch. 1 
Column: Rt>c-5,30m,5.0um,0.53mm 
-Gamer: N2 

~file: 0304pt3.CHR 0 
ample: METHOD BLA.NK 

uperator: MAP 

2 l '33 3 (~ 
4 

5 

6 
6.liOO 7 SS.TBT 

a 
• 0 

10 
~ 

• f1 
'561\ 
~ 12 
i 

, Component Retention Area 

...J-TBT 6.500 15.353 
SS-BFB 11.566 41.649 

1 
57.()02 

External 

11.63 
10.21 

21.84 

20.00l)nV 

ss.llfB 

Internal Units 

11.6311 ppm 
10.2081 ppm 

21.8391 



Lab name: On Site Labs Inc 
Analysis date: 03104./2002 13:57:21 

Method; EPA 8021 mod. 
Lab ID: GC-2 

Description: PIO - Ch. 1 

2 

a 
~ 

5 

6 
6.5Sl 7 

e ~ 
Q 

10 

11 
II "1i'2 

Column: Rtx-5,30m,5.0um,0.53mm 
Carrier: N2 

Data file: 0304pt•tCHR 0 
Sample: ILA005/0302CH2M 

Operator: MAP 

[ 

ss:rar 

Component Retention Area External Internal Units 

SS-TBT 
SS.SFB 

6.550 
11.600 

16.600 1258 125758 ppm 
40.848 10.01 10.0118 ppm 

57.448 22.59 22.5875 

. 
• 

20.<00nV 



L.OU 11~11 IQ. VII 01111:' L.~U:J 1111..i 

Analysis date: 03104/2002 14:41:10 
Method: EPA 8021 mod. 
Lab ID: GC-2 

Description: PIO - Ch. 1 
Column: Rbc-5,30m,5.0um,0.53mm 
_.Carrier: N2 

)a file: 0304pt5.CHR 0 
ample: ILA006TB1/0302CH2M 

..... perator: MAP 

2 

3 

5 

6 
6750 7 

33 8 

• 9 

10 

' II 
'5Ef2 

, Component 

-~TBT 
Toluene 
~>-BFB 

J 

[ 

SS.Tm' 

;::-., Toluetl4> 

Retention Area External 

6.750 20.668 15.66 
8.233 5247 3.24 

11.866 50.392 12..35 

76.307 31.25 

. 

$$-BF!l 

Internal Units 

15.6576 ppm 
3.2389 ppb 

12.3510 ppm 

31.2474 



L&b name: Un Sito Labs Inc 
Analysis date: 0310412002 15:11 ·57 

Method: EPA 8021 mod. 
Lab ID: GC-2 

Description: PIO - Ch. 1 
Column: Rtx-5,30m,5.0um,0.53mm 
Carrier: N2 

Data file: 0304pt6.chr O 
Sample: ILA007EB1/0302CH2M 

Op•rator. MAP 

2 

3 

6000 6 

7 
7.!leO 0 

10 

11.o:/ll 

12 

Component 

SS-TBT 
"'oluene 
;s..sFB 

[ 

J::==-- SS.T9l 

... 

Retenbon Area External 

6.000 17.442 13.21 
7.550 4.201 2.59 

11.033 42.921 10.52 

64.564 26.33 

20 COO!l'I 

Internal Units 

13.2136 ppkP ~ft-.... 
2.6932 ppb 

10.5199 ppA, 

26.3267 



1 

I 

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

Mr. Tunch Orsoy 
CH2M HILL 
4350 W. Cypress Street, Suite 600 
Tampa, Florida 33607 

March 10, 2002 
OSL Projects #02I0304CH2M 

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

Dear Mr. Orsoy: 

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

• 6 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 sample analyzed for TPH-gas/diesel. 
• 1 water sample analyzed for BTEX by modified EPA te.>t method 8020A. 
• I 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. 

J Sincerely, 
On Site Labs, Inc. 

Attaclunents 



QA/QC REPORT - CALIBRATION DATA 

OSL Project #0210304CH2M 
DAILY CALIBRATION DATE: 03/05/02 

INITIAL OPENING 
COMPOUND DETECTOR CALIB RANGE RF %RSD AREA RF 

TPH GASOLINE FID #2 (gc5) 10 - 30,000 0.26 17.6% 190.66 0.24 
TPH GASOLINE FID #3 (gc5) 10 - 30,000 0.36 15.0% 311.35 0.39 
TPH GASOLINE FID #4 (gc5) 10 - 30,000 0.31 15.4% 231.00 0.29 
TPH DIESEL FID #2 (gc5) 25- 20,000 0.69 14.1% 962.06 0.60 
TPH DIESEL FID #3 (gc5) 25- 20,000 0.74 13.6% 1168.00 0.73 
TPH DIESEL FID #4 (gc5) 25- 20,000 0.61 11.1% 854.36 0.53 

CALIB RANGE - RANGE OF CALIBRATION CURVE IN ppm 
INITIAL RF· AVERAGE RESPONSE FACTOR FROM MULTIPOINT CALIBRATION CURVE 
% RSD- LINEARITY OF MULTIPOINT CALIBRATJON CURVE(+/- 20% ACCEPTABLE LIMITS) 

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

CH2M HILL PROJECT NO. 167722.Fl.FS 
PROJECT NAME: RRNAS SITE 88 

CLOSING 
%DIFF AREA RF %DIFF 
6.9% 192.88 0.24 5.8% 
7.5% 251.12 0.31 13.3% 
5.6% 211.13 0.26 13.8% 
13.4% 1005.30 0.63 9.5% 
1.2% 1066.20 0.67 9.8% 
11.9% 878.68 0.55 9.4% 

% DIFF - DIFFERENCE, IN PERCENT, BElWE.EN 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 av· MARCO A. PEDRAZA 
DATA REVIEWED BY· KEVIN SHEl.SURNE 

ON SITE LABS. INC 
PMB 627, HC--01 SOX 29030, CAGUAS. PR 00725 

TELEPHONE (787) 720-0329 FAX 789-3858 



' ·-~ 

QA/QC REPORT - MS/MSD DAT A 

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

OSL Project #0210304CH2M CH2M HILL PROJECT NO. 167722.Fl.FS 
DATE: 03/05/02 

COMPOUND SPKCON MS CONC %REC MS MSD CONC 

{eem} {eem) 
TPH-GASOLINE 200 186 93% 

TPH-DIESEL 400 380 95% 

ppm= PARTS PER MILLION 
MS CONC - ANALYZED CONCENTRATION OF SPIKED SAMPLE 
% REC - PERCENT RECOVERY OF SPIKE FROM MATRIX 

~eem) 
179 
377 

%REC MSD RPO 

90% 4% 
94% 1% 

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

ANALYSES PERFORMED BY· MARCO A PEDRAZA 

DATA REVIEWED BY. KEVIN SHELBURNE 

ON SITE LABS, INC 
PMB 627, HC-01 BOX 29030, CAGUAS. PR 00725 

TELEPHONE (787) 720-0329 FAX 789-3858 

PROJECT NAME: RRNAS SITE 88 
ACCEPTABLE ACCEPTABLE 

RPD RECOVERY 
15% 81% -126% 
15% 74% - 131% 



LAB ORA TORY QA/QC 

CH2M HILL 

OSL Project #02I0304CH2M 

TPH (Mod. EPA Method 80158) ANALYSES OF SOIL 

TPH-GAS 
SAMPLE DATE Cs - C12 
NUMBER ANALYZED (mg/Kg) 

ILA010 03/05/02 ND 
ILA010 REP. 03/05/02 ND 

DETECTION LIMIT (mg/Kg) 10 

TPH (Mod. EPA Method 80158) ANALYSES OF WATER 

SAMPLE 

NUMBER 

ILA014 
ILA014 REP. 

DETECTION LIMIT (mg/L) 

m!>'L = MILLIGRAMS PER LITER 
mg/Kg = MILLIGRAMS PER KILOGRAM 
CONCENTRATIONS BASED ON DRY WEIGHT 
REP" LABORATORY REPLICATE 

DATE 

ANALYZED 

03/05/02 
03/05/02 

"ND" INDICATES ANALYTE NOT DETECTED AT OR ABOVE THE LISTED DETECTION LIMIT 
ANALYSES PERFORMED BY: MARCO A. PEDRAZA 
DATA REVIEWED BY: KEVIN SHELBURNE 

TPH-GAS 
Cs - C12 
(mg/L) 

ND 
ND 

10 

TPH-DIESEL 
C13 - C24 
(mg/Kg) 

ND 
ND 

25 

TPH-DIESEL 
C13 - C24 
(mg/L) 

ND 
ND 

25 

I 
,) 



Lab name: TEG-PUERTO RICO 
A.nalysis date: 03/0512002 09:58:28 

Method: EPA 80158 mod. 
Lab ID: GC- 5 

Description: FID2 ·Ch. 2 
Column: XTt~s. 30m, 0.53mm, 1.5um 
Cartier: N2 

.-., file: 0305fb1 .CHR 0 
:nple: 200/400 ppm G/D OPEN 

drator: MAP 
Comments: 

.s.000mv 
Retont!o 

fil ~I 
e 
7 
8 
9 

10 

· 1.s1}~ 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

(' ~nent Re ten ti-On Ared external 
' I ,;as. 1.333 190.660 186.19 

dl9&:el 11 .516 S62.055 346.56 

1152.714 532.75 

J 

SOOOOmV 

lnt;;mal Units 

186.1009 
348.5614 ppm 

532.7523 



Lab name: TEG-PUERTO RICO 
Analysis date: 03/0512002 10:56:19 

Method: EPA 80159 mod. 
Lab ID: GC-5 

Description: FIO 3 • Ch. 3 
Column: XTl-5, 30m, 0.53mm, 1.5um 
Carrier: N2 

Data file: 0305fc2.CHR 0 
Sample: 200/4CXJppm G/D open std 

Operator: MAP 
Comments: 

-10.000mV 
etemto 

100.000niV 

·, 093·~1 r-~~~"""'"!~~.~=='"CC;s;;;:;::=~~;;;i-;;:::;;;:::;;;:::;;;:::;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;~;;;;;;;:::;;;:::;;;;;;;;:::;;;;;;;;;;;;;;;;;;::::;;;;:;;;;;;;;;;;;;;;:::;;;:::;;;:::;;;:::;;;;;;;;;;;;;;:;;;;;;;;;;;;;;;;;;~,,;~;;~. I- (unknown) • 
1.916 2 ~ gasolln~ 

3 
4 
!I 
8 
7 
8 
9 

10 
11 
12 

12.~fa 

14 
15 
16-
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

Component Retention Alea External internal Units 

3sofine 
oe5el 

1.916 311.348 215.02 215.0190 
12.650 1168.001 395.1 3 395.1289 ppm 

1479.349 610.15 610.1479 



Lab name: TEG-PUERTO RICO 
Analysis date: 03/051200210:56:19 

MethOd: EPA 80158 mod. 
Lab ID: GC • 5 

Description: FID 4 ·Ch. 4 
Column: XTl-5, 30m, 0.53mm, 1.5um 
Carrier. N2 
~-,file: 0305FD2.CHR 0 

.hple: 200/400 ppm G/D o1)11n 
erator: MAP 

Comments: 

.10.ooomv 
Retentto 

~lf 
~ f 
a 
9 

10 
11 

•.o1112 
- 13 

1~ 

15 
16 
17 
18 
19 
20 
21 
22 

l i! 
ZS 
26 
27 
28 

I 29 

COmponent Retention 

' I 
I 

:_J 

J 

1.566 
12.416 

Area External Internal Units 

231 .003 188.73 188.7279 
854.363 352.46 352.4598 ppm 

1085.366 541.19 541 .1877 

100.ooomv 



1..au m:1me: un ~ne Laos me. 
Analysis date: 05/05i200.2 16:13:·19 

Method: EPA 80156 mod. 
Lab ID: GC-5 

Description: FID2 - Ch. 2 
Column: XTl-5, 30m, 0.53mm, 1.Sum 
Carrier: N2 

Data file: 0305fb9.chr O 
Sample: 200/400 ppm G/D CLOSE 

Operator: MAP 
Commen!l;: 

.s.ooamv 
Relantio 

t'\ ")., 

0.711J 1 

2 
3 
4 
5 
8 
7 
8 
9 -

10.x.10 
t1 
12 
13 
1~ 
15 
16 
17 
HI 
19 
20 
21 
22~ 

~L, 
26 
27 
28 
29 

."!;, ......... - .. ~ Rotc:1tion Area External --• t•f"V•t~ .. .. 

.. o.;ss .. ,...,.,../"\_~ 
18a.3S .Jtl~llTIC< , .,,;,o I I 

•• osat JU.JCJ ,~u:i.~V~ 262.14 

H~8.17S 550:50 

SOOOOmV 

Internal Uniis 

188.3~0 
362.1394 p;;rn 

550:49·54 



Lao name: un ::>ne Laos 10c. 
Analysis date: 0310512002 16:13:19 

Method: EPA8015B mod. 
Lab 10: GC • 5 

Description: FID 3 • Ch. 3 
Column: XTl-5, 30m, 0.53mm, 1.Sum 
Carrier: N2 

D ........ file: 0305fc9.CHR 0 
pie: 200/400 ppm G/D CLOSE 

ator: MAP 
Cc.. ... ,nents: 

.10.coomv 
lelentio 

78& ~r~----~~~~~~-~imiE."'-""""""-"'" ~~-~-='='(-,unknown)- .,,. _ _ __ .... 

5 
e 
7 
8 
9 

10 

, 
' ) 

11 
12 

j )(13 

14 
1:5 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

Compon&nt Retention 

0.766 
13.066 

Area 

251 .124 
1066.201 

External ln1emal Unit>: 

173.43 173.4282 
360.69 360.6905 ppm 

1317.325 534.12 534.1186 

100.000niV 



Lab name: On Site Labs Inc . 
..nalysisdate: 03/051200215:13:19 

Method: EPA 60158 mod. 
lab ID: GC • 5 

Description: FID 4 • Ch. 4 
Column: XTl-5, 30m, 0.53mm, 1.Sum 

Carrier: N2 
Data file: 0305FD9.CHR 0 
Sample: 200/400 ppm G/D CLOSE 

Operator: MAP 
Comments: 

-10.000m\f 

\ 

100.000mV 

~1r-~~~~_,,"""1Wlll.til:ll1!1Ilt::==::::::::::;;;;;;;;;;:=:=:=::::=:=:=:=:::::::::::::::::::::::::::::;;:;;:;;:;;:;;:;;:;~~~~;;;:;;;;:;::~;;;;;;;;;;;;;;;;:;;;;;;;;;;;~ 
2 
3 

" 5 
6 
7 
8 
9 

10 
11 
12 
13 
1-4 

~-5E15 
16 
17 
1a 
19 

w 
23~ 
24 
25 r 
261 
271-
28 
29· 

ComponGnt Retention 

asoline 
ie&el 

1.456 
14.558 

Area 

211.131 
878.684 

External Internal Untt;; 

172.49 172.4922 
3o.2.4g 362.4934 ppm 

1089.814 534.99 534.9856 



1..ao name: vn ;:me Laos inc. 
Ai1at1-sis oate: o;;iU5t2W2 i5:~:u7 

t.iamoci: EPA 6Ui58 mod. 
LatT iD: GC - 5 

Descripuon: FID 3 - Ch. 3 
Column: XTl-5, 30m, 0.53mm, 1.5um 
Carrier: N2 

P-t~ file: 0305fc8.CHR 0 
hple: ila01 O matrrx spi1'& 

.r ----~-"-'"u• 1 n1~ft.;;., 

r;~~trr.~on 1\ ...... .... 
/"\'~~ E~~c.rnar 

I 
l 0.850 

- . ~--,..;,..4vv 
269.003 18&.4C 

I t.23.44~ 38G.OS 

tJvl.lSi 566.45• 

11il&ti'ia1 Uiills 

1ae.3's·;>;,4 
380,056$. ppm 

soe . .;.~ 



l..8D name: vn ::.ne 1..aos inc. 
Analysis date; 03/0512002 15:38:07 

Method: EPA 80158 mod. 
Lab ID: GC-5 

Description: FID 4 - Ch. 4 
Column: XH·S, 30m, 0.53mm, 1.5um 
Carrier. N2 

Data file: 0305FD8.CHR 0 
Sample: ila010 matrix spike duplica 

Operator: MAP 
Comments: 

·iO.OOOmV 
etenlio 

001 
~;~ 

!! 
9! 

10 
11 
12 
13 

4~4 
15 
1C 
17 
18 
19 
20 
21 
22 

23t 2~ 
:Z5 
28 
27 
26 
29 
30 

t 

fu<t!;!rnaf Internal Units 

.asoline 
~&I 

1.766 
14.300 

218.579 
914.1'85 

178.58 
377.14 

178.5776 
377.13.SS ppm 

1132.764 555.72 555.7164 

(unknOWri) 

-r 
100.ooon1v 

: tal!Poedl 

I ... 



~alysis date: 0310512002 11 :43:57 
Method: EPA 80156 mod. 
Lab ID: GC- 5 

Description: FID 3 ·Ch. 3 
Column: XTl-5, 30m, 0.53mm, 1.Sum 
Carrier: N2 

Data file: 0305fc3.CHR 0 
- , IJlple: METHOD BLA.NK 

,,rator: MAP 
.ment's: 

.10.ooomv 
Relerrtio 

966 ;l 
3 
4 
5 

!~ 
9 

10 
11 
12 
13 
14 
15 
16 
17 
HI 

~! 21 
22 
23 
24 
25 

~~! 28 

I 

100.ooomv 

~r 
'--~~~~'--~~~~~~~~~~~~~~~~~--~~~~~~~~~~~~~~~~~~~~~~~~~~~--' 

Coi'T'~nsnt Retantlon Ar Ba Extamal lntarnal Units 

0.000 0.00 0.0000 



Lab name: On Site Labs Inc. 
Analysis date: 03!0512002 11 :43:57 

Method: EPA 80158 mod. 
Lab ID: GC-5 

Description: FID 4 - Ch. 4 
Column: XTl-5, 30m, 0.53mm, 1.5um 
Carrier: N2 

Data file: 0305F03.CHR 0 
Sample: METHOD BLANK 

Operator: MAP 
Comments: 

118 
1.333 1 

2 
3 

' 5 

-10.000mV 

6 
7, 
8 
9 

10 
11 ~ 

12 
13 
1-<I 
15 
16 . 
17 
18 
19 
20 
21 
22 
23 
2-<I 
25 
26 
2? 
28 

:r 

1 ,unknown) 

l 

31 ~'~~--~ -----'-------~ 
C-Omponent RetGnton Area Extamal 

0.000 0.00 

.-

100,000mV 

Internal Unitt;-

0.0000 



Analysis date: 03/0512002 12:58:17 
Method: EPA 80156 mod. 
Lab ID: GC • 5 

Description: FID 3 - Ch. 3 
Column: XTl·5, 30m, 0 .53mm, 1.Sum 
Carrier: N2 

.lla.,t8 lite: 0305fc4.CHR 0 
mple: lLA008/0304CH2M 

erator: MAP 
1...v .. 1ments: 

.10.ooomv 
Retentio 

8 
7 
& 
9 

10 ,, 
12 
13 
1.ol 
15 
16 
17 
18 · 
19 
20 
21 
22 

. l 23 
24 
25 
26 
27 
28 

) 29 
r 30 

31 
32 

. r )nerrt Retention Area External Internal Units 

0.000 0.00 0.0000 

100.000mV 



1...ou 11a111e. v11 .;:i1te 1..aos inc. 

>..nslysis date: 03105'2002 12:58: 17 
Method: EPA 80156 mod. 
Lab ID: GC-5 

Description: FID 4 ·Ch. 4 
Column: XTl-5, 30m, 0.53mm, 1.5um 
Carrier: N2 

Data file : 0305FD4.CHR 0 
Sample: ILA009/0304CH2M 

Operator: MAP 
Comments: 

-10.000mV 
"lentio 

316 1 
2 
3 
4 
5 
e 
7 
8 
!l 

10 
11 
12 
13 
1<1 
I~ 

16 
17 
18 

1 4£~ 
21 
22 
23 
24 
25 
26 
27 
28 
2$ 
30 
31 
32 

I 

Component Retention Area External Internal Units 

;asel 19.400 16.690 

16.590 

6.89 

6.89 

6.8853 ppm 

6.8853 

100.000mV 



L.aO name: un ::;1u1 1..aos inc. 

Analysis date: 03/0512002 14:14:24 
Method: EPA 80158 mod. 
Lab ID: GC-5 

Description: FID 3 - Ch. 3 
Column: XTl-5, 30m, 0.53mm, 1.5um 
Carrier: N2 

Dcd' file: 0305tce.CHR 0 
)pie : 1LA010/0304CH2M 

rator: MAP 
c ...... ments: 

100 1r 
2 
3 
4 
5 
B 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
16 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

' 29 
30 f 

ComP.?nenl Reten1ion Area Ext.&roal lntemal Units 

I 
l 
t 

0.000 0.00 0.0000 

100.CIOOmV 



Lab name: On Site labs Inc. 
Analysis date: 03/05/2002 15:05:28 

Method: EPA 80158 mod. 
Lab ID: GC-5 

Description: FID2 - Ch. 2 
Column: XTI-5, 30m, 0.53mm, 1.5um 
Carrier: N2 

Data file: 0305fb7.CHR 0 
Sample: ILA010/0304CH2M REP 

Operator: MAP 
Comments: 

-5.000mV 
R.etentio 

·~;t • 483 3 {unknown) '· 4 
Q 433 5 (unknown) 

6 
7 
a~ 

9 i. 
10 
11 1-

;:r 
1-4 
15 

16f 17 
16 
19-

20 l 
21 
22-

t 
23.:.. 

~L 26 
27 
28 

component Retention Area El<1emal 

0.000 0.00 

!50.DOOmV 

Internal Units 

0.0000 



Lab name: On Site Labs Inc. 
f\nalysis date: 03/0512002 14:14:24 

Method: EPA80158 mod. 
Lab ID: GC- 5 

Description: FID 4 - Ch. 4 
Column: XTl-5, 30m, 0.53mm, 1.5um 
Carrier: N2 

' lite: 0305FD6.CHR 0 
hple: ILA011 /0304CH2M 

.mrtor: MAP 
Comments: 

·10.COOmV 
Remrti\J 

100.DOOmV 

·::::!~~/~,·====================================================================~ ....... .,.......... 
ti;. 

~t 
g . 

10· ,,r 
12r 
13· 
14• 1sr 
HS· 
17 

r.7~-fa . 
19 
20 
21 
22 
23 
24 
26 
28 
Z7 
28 
29 
30 

co...-"Onent Retention 

17.750 

Area 

22.026 

22.026 

External Internal UnftS 

9.09 

9.09 

9.0866 ppm 

9.0866 



L..ao name: on Srte Labs Inc. 
Analysisdate: 03I05t'200213:41:11 

Method: EPA 80156 mod. 
Lab ID: GC-5 

Description: FID 3 - Ch. 3 
C-Olumn: XTl-5, 30m, 0.53mm, 1.5um 
Carrier: N2 

Data file : 0305fc5.CHR 0 
Sample: ILA012/0304CH2M 

Operator: MAP 
Comments: 

, 
.4111 2 

3 
4 
s 
8 
7 
8 
9 

10 
1l 
12 
13 
14 ,, 
16 
17 
11! 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
21! 
30 

.10.oaomv 

I> 

.. 

Component Retenlion Area External tntemal Units 

0.000 0.00 0.0000 

100.000mV 

J ... .. 



Lab name: On Site Labs Inc. 
\nalysi:s date: 03/0512002 13:41 :11 

Method: EPA 80156 mod. 
Lab ID: GC • 5 

Description: FID 4 - Ch. 4 
Column: XTl-5, 30m, 0.53mm, 1.5um 
Carrier. N2 

,-\file: 0305FD5.CHR 0 
tlpte: ILA013/0304CH2M 

Jrator: MAP 
Comments: 

.10.ooomv 
~etentto . 
. 000 

333 1 ~ 
2· 
3 · 
" ~ 
sL 
8 -
1 ~ 

8 -
9 1-

10" 
11 t-
12 ~ 

1Jt , .. 
15-
16 
17 
18 

i.9E19 
20 
21 

• 22 
23 
24 
25 
26 
27 
28 
29 
30 

diesel 

Cor--.,nent Retention Area External Internal Units 

18.983 19.474 

19.474 

S.03 

8,03 

8.0338 ppm 

8.0338 

100.ooor11V 



Lab name: On Srte Labs Inc. 
Analysis date: 0310512002 15:05:28 

Method: EPA 80158 mod. 
l.Bb ID: GC • 5 

Description: FID 3 ·Ch 3 
Column: XTl-5, 30m, 0.53mm, 1.Sum 
Carner: N2 

Data file · 0305fc7.CHR 0 
Sample. ILA014/0304CH2M 

Operator: MAP 
Comments: 

.10.ooomv 

,.400 1 

~t 
:r 
e ... 
7 ~ 
& ... 
9 1-

:~f 
12 ,3r 
14 
1:1 

7.~~t-111 · 
19 
20 
21 

~~ 25 
26 
27 
28 

Component Retention Nea External Internal Units 

iie$el 17050 19.858 

19.858 

6.72 6 .7179 ppm 

6.72 6.7179 

100.ooomv 



Lab name: On Site Labs Inc 
"'1alysis date: 03/0512002 15:05:26 

Method: EPA 80158 mod. 
Lab ID: GC-5 

Description: FID 4 - Ch. '4 
Column: XTI-5, 30m, 0.53mm, 1.5um 
Carrier: N2 
- file: 0305FD7.CHR 0 

r'lple: ILA014/0304CH2M REP 
1rator. MAP 

Comments: 

.1oroomv 
Rtilentlo 

Component Re~tiOn E>Cternal Internal Unfts 

J 

, 
1 

17.800 13.SOS 

13505 

5.57 

5.57 

5.5714 ppm 

5.5714 

100.ooomv 



Lab name: On Site Labs Inc. 
Analysis date: 03/05/2002 14:1424 

Method: EPA8015B mod. 
Lab ID: GC ·5 

Description: FID2 • Ch. 2 
Column: XTl-5, 30m, 0.53mm, 1.5um 
Carrier: N2 

Data file: 0305fb6.CHR 0 
Sample: ll.A01~304CH2M 

Operator: ~ . 
Comments: / (:; eB Z-__,/j 

.S.OOOmV i){J-. 
..tentio 

50.000nW 

m ~r---,p~!!!!!!"!lii' -==-iiiiiiiiiiiii;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;:;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;:;;;;;;;;;;;;;;;;;;;;;;;;;;:;;;;;;;:;;;;;;;;o;;;;:::::;;:;;:;;;~~===~;;;;:::;;;;;;;;;;:;:;;;;;;;;;;;;;;;~~~ 

3 
.9tlS 4 

5 
8 
7 
8 
9 

10 
11 
12 
13 
t4 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

} 

Component RelentiOn 

(Unl<Mwn) 

External lntemal Units 

0.000 0.00 0.0000 



QA/QC REPORT-CALIBRATION DATA 

OSL Project #0210304CH2M 
DAILY CALIBRATION DATE: 03/05/02 

INITIAL OPENING 

COMPOUND DETECTOR CALIB RANGE RF %RSD AREA RF 

BENZENE PID1 - GC2 0.5 - 75.0 1.66 9.0% 13.94 1.39 

TOLUENE PID1 - GC2 0.5- 75.0 1.62 6.6% 14.44 1.44 

ETHYLBENZENE PID1 - GC2 0.5 - 75.0 1.17 11.4% 11.52 1.15 

m&p-XYLENES PID1 -GC2 1.0- 150 1.80 10.4% 34.32 1.72 

o-XYLENES PID1 - GC2 0.5- 75.0 1.36 8.6% 13.31 1.33 

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 FACTOR FROM MID-POINT CALIBRATION STANDARD 

% DIFF - DIFFERENCE, IN PERCENT, BETWEEN THE AVERAGE RF ANO THE OPENING OR CLOSING RF(+/- 20% ACCEPTABLE LIMITS) 

OPENING - MID-POINT CALIBRATION STANDARD ANAL VZEO BEFORE SAMPLE ANALYSES BEGIN 

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

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

ON SITE LAB~. INC 
PMB 627, HC.Q 1 BOX 29030, CAGUAS, PR 00725 

TELEPHONE (787) 720-0329 FAX 789-3858 

%DIFF 

16.0% 

10.9% 

1.6% 

4.7% 

2.1% 

CH2M HILL PROJECT NO. 167722.Fl.FS 
PROJECT NAME: RRNAS SITE 88, CEIBA 

CLOSING 

AREA RF %DIFF 

23.02 1.53 7.6% 

24.75 1.65 1.9% 

18.54 1.24 5.7% 

56.15 1.87 4.0% 

21.89 1.46 7.3% 



QA/QC REPORT - MS/MSD DATA 

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

OSL Project #0210304CH2M CH2M HILL PROJECT NO. 167722.Fl.FS 
DA TE: 03/05/02 

COMPOUND SPK CONC MS CONC %REC MS MSD CONC 

(eeb} (eeb} 
BENZENE 15.0 13.9 93% 
TOLUENE 15.0 15.3 102% 
ETHYLBENZENE 15.0 15.4 103% 
TOTAL XYLENES 45.0 50.4 112% 

ppb = PARTS PER BILLION 

MS CONC - ANAL VZED CONCENTRATION OF SPIKED SAMPLE 

o/o REC - PERCENT RECOVERY OF SPIKE FROM MATRIX 

(eebl 
12.9 
13.3 
13.6 
45.7 

%REC MSD RPO 

86% 8% 
89% 14% 
91 % 12% 

102% 10% 

RPO - RELATIVE PERCENT DIFFERENCE BETWEEN MATRIX SPIKE ANO MATRIX SPIKE DUPLICATE RECOVERIES 

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

ON SITE LABS, INC 
PMS 627. HC-01 BOX 29030, CAGUAS, P R 00725 

TELEPHONE (767) 720-0329 FAX 769-3856 

PROJECT NAME: RRNAS SITE 88 

ACCEPTABLE ACCEPTABLE 
RPO RECOVERY 
20% 82%- 117% 
20% 87% -120% 
20% 83% - 131% 
20% 87% - 123% 



lab name: On Site labs Inc 
1alysis date: 03/05/2002 11:00:53 

Method: EPA 8021 mod. 
lab ID: GC-2 

Description: PID - Ch. 1 
Column: Rtx-5,30m,5.0um,0.53mm 

,......__,.ier: N2 
· tile: 0305pt1.chr O 

1ple: 10 ppb BTEX OPEN STD 
OpGrator: MAP 

t:::============-~----~~~~~~- iw.z­

t:t:==============-=-==~-==-=-=-~~~-~TITT 

Component 

.z.ene 
,...TBT 
~uene 

0

rlbenzene 
'-Xykme 

.Xyleoo 
>-BFB · 

I 
J 

j 
...I 

Retention 

5.050 
6.050 
7.433 
9.466 
9.633 

10.133 
10.750 

Area 

13.930 
i5.408 
14.438 
11.517 
34.316 
13.308 
39.503 

142.426 

External Internal Unit& 

8.40 8.3952 ppm 
11.G7 11.6727 ppm 
8.91 8.9123 ppm 
9.84 9.8436 ppm 

19.06 19.0647 wm 
9.79 9.7853 ppm 
9.68 9.6821 ppm 

77.30 77.3560 



Lab name: On Sile Labs Inc 
Analysis dale: 03105/2002 17:24:50 

Me\hod: EPA S021 mod. 
Lab ID: GC.2 

Description: PID - Ch. 1 
Column: Rlx-5,30m,5.0um,0.53mm 
Carrier: N2 

Data file: 0305pt16.CHR () 
Sample: 15 ppb BTEX CLOSE STD 

Operator. MAP 

2ftX)trt.' 

Component 

Benzene 
SS-TBT 
ioluene 
~lhylbenzene 

..(&P-Xyiene 

.>-Xyl\'lne 
SS-BFB 



1· 

31 

tll.l •• 

I D33 7! 

6 

••• D· ·­I00\10' 
It\~')• 
... l\r 

Compon.onl 

)E.nz.&r~ 

S5-Tai 
TOiuene 
:thylbenzene 
J&P-Xyieoe 

0-XylenG 
'>5-P' 

J 

; 

R1itanti0n 

4.183 
5400 
7033 
9.300 
9.400 

10016 
i0.683 

··m=. 

C::====-- SS.TB! 

i:-:============~~~~ ra..._ r . 
\ ~ 

Ar.a.; Cxt.1ma1 lntamal Unltt 

23.130 13.93 13.9337 ppm 
13934 10.SG 10.5501 ppb 
24.&41 15.33 15.3J.40 ppm 
18.067 15.44 15.4423 ppm 
60.394 33.55 33.5519 ppm 
22672 16.62 16.6176 ppm 
45.676 11.20 j i 1951 ppb 

20a914 116.83 116.0307 



Lao name: On Sile Laba Inc 
natysrs date. 03/05/2002 17:03:13 

Me!ho<l. EPA 8021 mod. 
Lab ID: GC-2 

Description: PIO - Ch. 1 

..... 

Column. Rlx-5,30m,5.0um,0.53mm 
Carrier: N2 

Data file: 0305pt15.chr () 
Sample: el-in matrix spike duplicat 
Ope~tor. MAP 

----- --..----------

~ ,. 

~;:i;::~::,,,,.= .. '°".=.:::::::~:-Z-T-G"-, --_...... 

~t====;;===~~~~-~---~-~ 
)• 

I• 

'::===========;;::;;=====================""---~~~~-~- ss-a;:s 

G.:>mpurnrnl Rt1tantlon Ar ti a Extt1mal lnt<1mal Uni~ 

mien& 5.100 21.3QO 12.87 12.0075 ppm 
:0-16T 6.t 1G 14.578 11.04 11.0439 ppb 
>luelttl 7.500 21.57~ 13.32 13.3173 ppm 
nylbenzene 9.516 15.946 13.63 13.6286 ppm 
d.P-Xyien& g---.ooo 54.4S4 30.27 30.2D89 ppm 
Xyi1111e 10.iOO 20.957 15.41 15.4W"2 ppm 
:;.nro 10.783 43.818 10.74 10.7397 ppb 

192.716 107.28 107.2751 



Lab name· On Sile Labs Inc 
Analysis date: 03/05/2002 12: 13:24 

Method: EPA 8021 mod. 
Lab ID: GC-2 

Description: PIO - Ch. 1 
_ Column: Rlx-5,30m,5.0um,0.53mm 

' Carrier: N2 

,. 

•· 

i.'.>ata file. 0305pt3.chr O 
Sample: METHOD BLANK 

OpGrator· MAP 

$$-TBT 

iO: 

1107~~\ ;====~-··-·- SS.BFB 

Componsnt 

I 
SS-TST 
0

SS-BFB 

l 
J 

R;;:<rntion Area 

5.950 9.186 
10.763 24.204 

33.390 

Extamal Internal Uni!G 

6.96 6.9591 ppb 
5.93 5.9324 ppb 

12.89 12.8914 



Lab name: On Site Labs Inc 
Analysis date: 03/05/2002 13:06:00 

Method: EPA 8021 mod. 
Lab ID: GC-2 

Description: PIO - Ch. 1 
Column: Rtx-5,30m,5.0um,0.53mm 
Carrier: N2 

2 

3 

~ 

5 

116 6 

7 

e 
9 

10 

lSIC11 

Data file: 0305pt4.chr O 
Sample: ILA014/0304CH2M 

Operator: MAP 

SS.TOT 

I ~ 
Component Retention Area E:..1emal 

S-TBT 6.116 14.756 11.18 
S-BFB 10.900 39.221 9.61 

53!177 20.79 

SS.8FB 

Internal Units: 

11.1788 ppb 
9.6130 ppb 

20.79'18 



\nalysis date: 03/05/2002 13::21 :36 
Method: EPA 8021 mod. 
Lab ID: GC-2 

Description: PIO - Ch. 1 
Column: Rb<-5,30m,5.0um,0.53mm 
..£arrier: N2 

a file: 0305pt5.chr (} 
lmple: ILA015TB2/0304CH2M 

...,perator: MAP 

2.<mTIV 

2 

3 

~ 

5 

6.100 6 

7 
!IO 8 

' Q 

10 

~ii 
j 

Component 
1 
~TBT 

1oluena 
SS-BFB 
~ 

J 
l 

.J 

S>TBT 

TdLJ!!I~ 

~ 
Retention Ara a External 

6.100 18220 13.80 
7.550 4.977 3.07 

10.833 46.518 11.40 

69.715 28.28 

SSSFS 

!ntamal Units 

13.8030 ppb 
3.0722 ppm 

11.4015 ppb 

28.2767 



Ana1ys1s date: UatU!:>/:CW~ 1;;:W :43 
Method: EPA 8021 mod. 
Lab 10: GC-2 

Description: PIO - Ch. 1 
Column: Rtx-5,3Qm,5.0um,0.53mm 
Carrier: N2 

Data file: 0305pt6.CHR 0 
Sample: ILA016EB2/0304CH2M 

Opsrator: MAP 

2 

3 

~ 

5 

s 1006 

7 
7~8 

g 

10 

1~1 

·2.<Xnn\' 

Component 

SS-TBT 
Toluene 
SS-BfB 

~=~- ss-TBT 

' 

Retention Ara a 8.1emal 

6.100 13.910 10.54 
7.550 3.ns 2.33 

10.933 35.566 8.72 

53.252 21.59 

Internal Unit& 

10.5379 ppb 
2.3309 ppm 
8.7172 ppb 

21.5859 



I 
I 

j 

On Site Labs, Inc. 

Mr. Tunch Orsoy 
CH2M HILL 
4350 W. Cypress Street, Suite 600 
Tampa, Florida 33607 

PMB 627, HC-01Box29030. Caguas, PR 00725 
Telephone 767-720-0329 Fax 767-789-3858 

March 20, 2002 
OSL Projects #0210311 CH2M 

SUBJECT: DATA REPORT- CH2M HILL PROJECT NO. 167722.FI.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 CH2M HILL personnel 
from the above-referenced site and delivered to On Site Labs' (OSL) facility under the proper 
chain-of-custody protocol. An OSL Puerto Rico certified-chemist performed the following 
analyses: 

• 7 soil sample$ analyzed for TPH-gas/diesel by.modified EPA test method 8015B. 
• 4 water sample analyzed for TPH-gas/diesel by modified EPA test method 8015B. 
• 1 equipment blank water sample analyzed for TPH-gas/diesel. 
• 4 water samples analyzed for BTEX by modified EPA test method 8020A. 
• 1 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, QNQC 
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 #02I0311CH2M 
DAILY CALIBRATION DATE: 03/12/02 

INITIAL 
COMPOUND DETECTOR CAU BRANGE RF %RSD AREA 
TPH GASOLINE FID #2 (gc5) 10- 30,000 0.26 17.6% 46.40 
TPH GASOLINE FID #3 (gc5) 10- 30,000 0.36 15.0% 131.44 
TPH GASOLINE FID#4 (gc5) 10- 30,000 0.31 15.4% 116.59 
TPH DIESEL FID #2 (gc5) 25-20,000 0.69 14.1 % 260.20 
TPH DIESEL FID#3 (gc5) 25 - 20,000 0.74 13.6% 590.77 
TPH DIESEL FID #4 (gc5) 25-20,000 0.61 11.1% 508.65 

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 

CH2M HILL PROJECT NO. 167722.Fl.FS 
PROJECT NAME: RRNAS SITES 88, 1970 AND 2036 

OPENING CLOSING 
RF %DIFF AREA RF %DIFF 

0.23 9.4% 48.16 0.24 5.9% 
0.33 9.2% 264.80 0.33 8.6% 
0.29 4.7% 116.22 0.29 5.0% 
0.65 6.3% 276.06 0.69 0.6% 
0.74 0.1% 1322.14 0.83 11.8% 
0.64 4.9% 536.63 0.67 10.7% 

% DIFF - DIFFERENCE, IN PERCENT, BElWEEN THE AVERAGE RF AND THE OPENING OR CLOSING RF(+/- 15% ACCEPTABLE LIMITS) 
OPENING - MID-POINT CALIBRATION STANDARD ANAL VZED BEFORE SAMPLE ANALYSES BEGIN 
CLOSING - MID-POINT CALIBRATION STANDARD ANAL VZED AFTER SAMPLES ANALYSES ARE COMPLETE 

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

ON SITE LABS. INC. 
PMB 627. HC-01 BOX 29030. CAGUAS. PR 00725 

TELEPHONE (787) 720-0329 FAX 789-3856 



OSL Project #0210311 CH2M 
DA TE: 03/12/02 

QA/QC REPORT - MS/MSD DATA 

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

CH2M HILL PROJECT NO. 167722.Fl.FS 
PROJECT NAME: RRNAS SITES 88, 1970 AND 2036 

COMPOUND SPK CON MS CONC %REC MS MSD CONC %REC MSD RPO ACCEPTABLE ACCEPTABLE 
(ppm) (ppm) (ppm) RPO RECOVERY 

TPH-GASOLINE 100 98 98% 96 96% 2% 15% 81% -126% 

ppm = PARTS PER MILLION 
MS CONG - ANALYZED CONCENTRATION OF SPIKED SAMPLE 
% REC - PERCENT RECOVERY OF SPIKE FROM MATRIX 
RPO-RELATIVE PERCENT DIFFERENCE BETWEEN MATRIX SPIKE AND MATRIX SPIKE DUPLICATE RECOVERIES 

ANALYSES PERFORMED BY. MARCO A. PEDRAZA 

DATA REVIEWED BY· KEVIN SHELBURNE 

ON SITE LABS. INC 
PMB 627, HC-01 BOX 29030. CAGUAS. PR. 00725 

TELEPHONE (787) 720-0329 FAX 789-3858 

_, 



Lab name: On Site Labs Inc 
nalysis date: 03/1212002 11 :42:56 

Method: EPA 80156 mod. 
Lab 10: GC-5 

Description: FID2 - Ch. 2 
Colum n: XTl-5, 30m, 0.53mm. 1.5um 
Carrier: N2 

Data file: 0312FB3.chr O 
Sample: 50/100 ppm G/D OPEN 

Operator: MAP 
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Component 

dsoline 
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Retention 

2.833 
10.033 

Area 

46.40 1 
260.198 

306.600 

External Unlls 

45.31 
93.73 ppm 

139.05 
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Lab name: On Site Labs Inc 
1alysis date· 0311212002 10:06.45 

Method: EPA 60158 mod 
Lab ID: GC - 5 

Description: FID 3 - Ch. 3 
Column: XTl-5, :Wm, 0.53mm. 1.5um 
r -'"'-lr: N2 

.le: 0312fc1 .CHR 0 
.pie: 100r200 ppm GIO open 

Operator MAP 
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Retenllon Area External Units 

1.716 131 436 90.77 
13.883 590.769 199 85 ppm 

722.205 290.62 
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Lab name: On Site Labs Inc 
nalysis date. 0311212002 10:46 4 7 

Method: EPA 60156 mod. 
Lab ID: GC - 5 

OescriptJon· FID 4 - Ch. 4 
Column: XTl-5, 30m, 0.53mm, 1.Sum 
Carner: N2 

Data file : 0312fd2.CHR 0 
Sample: 100/200 ppm 0/0 open 

Operator· MAP 
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Component 

!3soline 
1esel 

Retention 

1 916 
13 116 

Area 

116.589 
508.650 

625.23Q 

External Unils 

95.25 
209.84 ppm 

305.0Q 
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Lab name: On Site Labs Inc 
ialysis date: 03112/2002 18:39:55 

Method: EPA 60158 mod. 
Lab to: GC-5 

Description: FID2 - Ch. 2 
C«WLrnn: XTl-5, 30m, 0.53mm, 1.5um 

I pr: N2 
nle: 0312fb16.CHR 0 

.nple: 501100 ppm G/D CLOSE 
Operator. MAP 
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Retention 

2.166 
14.183 

Area 

48.162 
276.055 

324.217 

External Unils 

47.03 
99.44 ppm 

146.48 
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Lab name: On Site Labs Inc 
1alysis date: 03/1212002 18:39:55 

Method: EPA 80158 mod. 
LablO: GC-5 

Description: FID2 ·Ch. 2 
Column: XT~. 30m, 0.53mm, 1.5um 
Carrier: N2 

Data file: 0312fb16.CHR 0 
Sample: 50/100 ppm G/D CLOSE 

Operator: MAP 

lO, ' 
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e· 
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Component 

soline 
sel 

Retention 

2.166 
14.183 

Area 

48.162 
276.055 

324.217 

External Units 

47.03 
99.44 ppm 

146.48 
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Lab name: On Site Labs Inc 
·alysis date: 03/1212002 18:39:55 

MettlOd: EPA 80156 mod. 
LablD: GC-5 

Description: FtD 3 • Ch. 3 
CtlliJ.(nn: XTl-5, 30rn, 0.53mm, 1.Surn 

)er: N2 
file: 0312fc16.CHR 0 

,nple: 200/400 ppm G/D CLOSE 
Operator: MAP 

.10.ooomv 
lntio 
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1586.946 
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; JJ ooar .. ·.-

·- -· ... --:. -= -~~-".::{=o'A'r.)." 

External Units 

1e2.a1 
447.27 ppm 

630.15 



Lab name: On Site Labs Inc 
alysis date: 03/1212002 18:39:55 

Method: EPA 80156 mod. 
LablD: GC-5 

;)escription: FIO 4 - Ch. 4 
Column: XTl-5, 30m, 0.53mm, 1.5um 
Carrier: N2 

Data file: 0312fd16.CHR 0 
Sample: 100/200 ppm G/D CLOSE 

Operator: MAP 
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isoline 
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13.733 

Area 

116.221 
536.627 

652.848 

External Units 
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221.38 ppm 
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Lab name: On Site Labs Inc 
nalysisdate: 03112/200216:13:18 

Method: EPA 80158 mod. 
Lab ID: GC • 5 

Description: FID 3 - Ch. 3 
C~JRr:in : XTl-5, 30m, 0.53mm, 1.Sum 

ier; N2 
nle: 0312tc12.CHR 0 

1pte. CA-S-80matrix spike 
Operator; MAP 

-2.500MV 
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Lab name· On Site Labs Inc 
rialysls date: 03/1212002 16:13:16 

Method: EPA 60158 mod. 
Lab ID: GC-5 

Description: FIO 4 - Ch. 4 
Column: XTl-5, 30m, 0.53mm, 1.5um 
Carrier: N2 

Data file: 0312fd12.CHR 0 
Sample: CA-~Omatrix spike dupli 

Operator: MAP 
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Component Retention Area External Unit& 

~o:ine 2.066 111 .:>s2 11s. go 
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•_ab name: On Site Labs Inc 
1lysis date: Ol/1212002 12:29:19 

Method: EPA8015B mod. 
Lab ID: GC • 5 

)escription: FI02 - Ch. 2 
Coh.un.n: XTl-5, 30m, 0.53mm, 1.Sum 
<' r: N2 

£ e: 0312fb.4.CHR 0 
s.. ,.ile: METHOD 81.Jl,NK 

Operator: MAP 
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\/l8lys:is date: -03/121.2002 17:06:30 
Method: EPA 80158 mod. 
LablD: GC-5 

Descnplion: FID 3 - Ch. 3 
Column: XTl-5, 30m, 0.53mm, 1.5um 
Canier: N2 

Daill file: 0312fc13.CHR 0 
Sample: METHOD BLANK 

Operator: MAP 
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Lab name: On Sile Labs Inc 
alysis date: 03/12tl002 12:29:19 

Method: EPA 80156 mod. 
Lab ID: GC- 5 

Jescription: FID 4 - Ch. 4 
Coh~m[l : XTl-5, 30m, 0.53mm, 1.Sum 
C· F N2 

[ ~ : 0312fd4.CHR 0 
~ -ie: METHOD BLANK 

Operator: MAP 

External Units 

0000 0.00 

I 

J 



tlllr.M11 OilllC. UOI/ 1.cJ~W~ l I :uo:_,v 
Method: EPA6C>15Bmod. 
Lab ID: GC-5 

Description: FID2 - Ch. 2 
Column: XTl-5, 30m, O.S3mm, 1.5um 
Carrier: N2 

Data file: 0312fb13.CHR 0 
Sample: JLAO:i!C>/0311CH2M 

Operator: MAP 

Component Retention Area External Units 

0.000 0.00 

........... 

50.CXX>mV 

i 
I 
I 

.. 1 



Lab name· o n Site Labs Inc 
tly!is date: 03/12/2002 17:06:30 

Method: EPA 80158 mod. 
Lab ID: GC-5 

Descrlption: FID 4 ·Ch. 4 
Column: XTl-5, 30m, 0.53mm, 1.5um 
C~r: N2 

C' ~: 0312fd13.CHR 0 
11e: JLA021/0311CH2M 

Ovv• dtor: MAP 

-10.000mV 
.nllo 

;)omponent Retention Area Extemai Units 

0.000 0.00 

1 
j 

100.llOOMV 

I 
I 
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\nalysis date: 03112/200'..l 1i':Jtj.44 
Method: EPA 601 51' mod. 
LablD: GC-5 

Description: FID2 - Ch. 2 
Column: XTl-5, 30m, 0.53mm, 1.5um 
Carrier: N2 

Data file: 0312fb14.CHR 0 
Sample: JLA022/0311CH2M 

.Operator: ·MA? 
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Lab name: On Site Labs Inc 
alysis date: 03112'2002 17 :36:« 

Method: EPA 601 SB mod. 
Lab ID: GC • 5 

Description: FID 3 • Ch. 3 
Column: xn-5, 30m, 0.53mm, 1.5um 
C~r: N2 

r ~: 0312fc14.CHR 0 
>le: JLA023/0311 CH2M 

c,.,__,.t.or: MA? 

( 

Reteniion Exiernai Units 

0.000 0.00 

l 
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t 
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Lab name: On Site Labs Inc 
Analysisdate: 03112/2002 17:36:44 

Method: EPA 60156 mod. 
LabtD: GC-5 

Description: FID 4 - Ch. 4 
Column: XTI-5, 30m, 0.53mm, 1.Sum 
Carrier: N2 

Data file: 0312fd14.CHR 0 
Sample: JLA026F00/0311 CH2M 

Operator: MAP 

• 10.ovtlllW 

Component Retention Area External Units 

0.000 0.00 

100.ooomv 



l 
J 

Lao rlsme: On Sltit Labs Inc 
at1'Sbi d1:1te: 03/1212002 10:09:42 

M6thod: EPA 60158 moll. 
Lab 10: GC - 5 

Description: FID2 - Ch. 2 
Column: XTl-5, 30m, 0.53mm, 1.5um 
C~: N2 

C' 1: 0312fb15.CHR 0 
16: ILA017/0311CH2M 

Opt:i <rtor: MA:J 

Area External Units 

C.OOC 0.00 

100.000!llV 



Lab name: On Site Labs Inc 
1al~ date: 0311212002 18:09:42 

Melttucl: Ef>fo; 80158 mod. 
LablD: GC-5 

...,escription: FID 3 - Ch. 3 
Column: XTl-5, 30m, 0.53mm, 1.Sum 
Carrier: N2 

Data file: 0312fc15.CHR 0 
Sample: ILA018f0311CH2M 

Operator: MAP 

.10.oc;nwv 
'1tio 
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l 
1 
I 
} (llnknown) 
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Retention Area Exiemai Unit!> 

0.000 0.00 
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lilL 111i11t.,. 011 Si~ Labs Inc 
dl~ date: 0311212002 18.09:42 

MeU1w. EPA80158 mod. 
lab ID: GC-5 

Dffcription: FlD 4 - Ch. 4 
Column: XTI-5, 30m, 0.53mm. 1.5um 
C~r: N2 

r ~; 0312fd15.CHR 0 
Jle: ll.A019/0311 CH2/vJ 

Opt;,crtor. fv1AP 

-10.0COlnV ... 

Compollent 

J 
Retention Area External Units 

0.000 0.00 

J 



QA/QC REPORT - CALIBRATION DATA 

OSL Project #0210311 CH2M 
DAILY CALIBRATION DATE: 03/18/02 

INITIAL 
COMPOUND DETECTOR CALIB RANGE RF %RSD AREA 
TPH GASOLINE FID #2 (gc5) 10 - 30,000 0.26 17.6% 210.68 
TPH GASOLINE FIO #3 (gc5) 10 - 30,000 0.36 15.0% 63.33 
TPH GASOLINE FID #4 (gc5) 10 - 30,000 0.31 15.4% 260.33 

TPH DIESEL FID #2. (gc5) 25- 20,000 0.69 14.1% 1040.89 
TPH DIESEL FID #3 (gc5) 25- 20,000 0.74 13.6% 327.45 
TPH DIESEL FID #4 (gc5) 25- 20,000 0.61 11.1% 1067.23 

GAUB 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 CAUBRA TION STANDARD 
RF - DETECTOR RESPONSE FACTOR FROM MID-POINT CALIBRATION STANDARD 

CH2M HILL PROJECT NO. 167722.Fl.FS 
PROJECT NAME: RRNAS SITES 88, 1970 AND 2036 

OPENING CLOSING 
RF %DIFF AREA RF %DIFF 

0.26 2.9% 210.39 0.26 2.7% 
0.32 12.5% 138.73 0.35 4.2% 
0.33 6.3% 258.56 0.32 5.6% 

0.65 6.3% 1218.97 0.76 9.8% 
0.82 10.8% 614.26 0.77 3.9% 
0.67 10.1% 1051.81 0.66 8.5% 

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

ANALYSES PERFORMED BY: MARCO A. PEDRAZA 
DATA REVIEWED SY· KEVIN SHELBURNE 

ON SITE LABS, INC 
PMB 627, HC-01 BOX 29030, CAGUAS, P R 00725 

TELEPHONE (787 ) 720-0329 FAX 789·3858 



. ...... '- -- -· 

QA/QC REPORT - MS/MSD DAT A 

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

OSL Project #0210311 CH2M CH2M HILL PROJECT NO. 167722.Fl.FS 
DATE: 03/18/02 PROJECT NAME: RRNAS SITES 88, 1970 AND 2036 

COMPOUND SPKCON MS CONC %REC MS MSD CONC 

{eem} {eem) 
TPH-GASOLINE 200 194 97% 

TPH-DIESEL 400 437 109% 

ppm = PARTS PER MILLION 
MS CONC - ANALYZED CONCENTRATION OF SPIKED SAMPLE 
% REC - PERCENT RECOVERY OF SPIKE FROM MATRIX 

(ppm) 
179 
444 

%REC MSD RPO 

90% 8% 
111% 2% 

RPO- RELATIVE PERCENT DIFFERENCE BE1WEEN MATRIX SPIKE AND MATRIX SPIKE DUPLICATE RECOVERIES 

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

ON SITE LABS, INC 
PMB 627, HC-01BOX29030. CAGUAS. PR. 00725 

TELEPHONE (787) 720-0329 FAX 789-3858 

ACCEPTABLE ACCEPTABLE 
RPO RECOVERY 
15% 81%-126% 
15% 74% -131% 



Lab name: On Site Lebs Inc 
\llatySs date: 03116/200211:57:03 

Mettlod: EPA 60158 mod. 
Lab ID: GC-5 

Descrtption: FID2 - Ch. 2 
Column: XTl-6, 30m. 0.53mm, 1.5um 
Carrier. N2 

Data file: 0316tb2.CHR 0 
Sample: 200/400 ppm G/D open 

Operator. MAP 

~ t i 
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16' 
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·10.DOOmV 
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Component Retention Area External Units 

aoline 
>.el 

1.966 210.681 205.74 
12.066 1040.888 374.00 ppm 

1251.567 580.70 

100.ooomv 



..ab name: On Site Labs Inc 
·lysis date: Ol/18'2002 11:57:03 

Method: EPA 80156 mod. 
LablD: GC-5 

escription: FlD 3 - Ch. 3 
Cohpn: XTI-0, 30m, 0.53mm, 1.5um 
C- ' N2 

D 1: 0316fc2.CHR 0 
Sa ... ,...e: S0/100 ppm G/D open 

Operator: MAP 
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&· 
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e 
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18 ' 
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::Omponent 

oline 
1el 
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Retention 

0.883 
14.133 

Area 

63.328 
327.451 

390.779 

External Units 

-43.73 
110.78 ppm 

154.51 



Lab name: On Sits Labs Inc 
.atysis date: 0311812002 t 1 :5 7 :03 

Method: EPA 80158 mod. 
Lab ID: GC-5 

08$Cription: FID 4 - Ch. 4 
Column: XTl-6, 30m, 0.53mm, 1.5um 
Carrier: N2 

Data file: 0318FD2.chr O 
Sample: 200/400 G/D OPEN STD 

Operator: MAP 

-10.000mV 
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• 1. 

;o ~i 
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e 
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Component 

1soline 
) Sef 

r;;;;; ---

Retention 

2.250 
15.483 

Area 

260.332 
-1067.232 

1327.564 

Exiemal Units 

212.69 
440.28 ppm 

652.Q7 

100.000mV 
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Lab name: On Site Labs Inc 
.,.,.. date: 031181200218:4a:09 

Method: EP" 8015B mod. 
LablD: GC-5 

'>escription: FI02 - Ch. 2 
Col!M{m: XTJ-.5, 30m, 0.53mm, 1.S'Jm 
' )r: N2 

rile: 0318fb17 .CHR 0 
... _,,1ple: 200/'400 ppm GJD close 

Operator: MAP 

.10.ooomv 
lllo 

_,: 
~~ 

) i 

~ . 
51 
e 
7• 
e, 
9 · 

10. 

~~ . 
13 
\<C 

· 15' 
16' 
171 
ill ' 
1111 
2(), 

"21 
'22• 
23 
2A ' 

~. 
M· 
'27 
2'1' 
29, 

Cor "lent Retention Area External Units 

-"'°· iesel 
1.883 210.391 205.48 

11.516 1218.967 439.11 ppm 

142g.35g 644.57 

J 

100.ooomv 



Lab name; On Site Labs Inc 
"1alpis date: 0311812002 18:48:09 

Method: EPA 80158 mod. 
LablO: GC-5 

Description: FID 3 - Ch. 3 
Column: ~. 30m, 0.53mm, 1.StJm 
Carrier: N2 

Data file: 0318fc17 .CHR 0 
Sample: 100/200 ppm G/D close 

O;.:ratvi: r.~ 

--
·-

;;; ,, 
2' 
3j 

....._~~=======;;;::==::::;;;..-.;;Qi;~-========================================================:#i•~ 

:1 a, 
7 • 
a, 
e 

10. 
11. 
12 ~ 
13\ ... ,. 

~,,, 

16 
17i 
HI ~ 
1ej 
20 
211 
22• 
231 
:Z..C i 
25 l 
2111 
27· 

i 

Component Retention 

1.316 
14.350 

Area External Units 

138.731 95.81 
614.2C·; 20 7 .iN 1)11111 

15.2.G~i 
,...,...,... """'1 
.:tV..:> .. G t 



Lab name: On Site Labe inc 
al~ date: 03/181.2002 18:48:09 

Method: EPA 80156 mod. 
LablD; GC~S 

')escrlpbon: FID 4 - Ch. 4 
~n: X'fl.6. 3-0m, 0.53mm. 1.5um 
' k N2 

tie: 03161d17.CHR 0 
~ .... ipfe: 200/400 ppm G/D close 

Opeiat:lr: t.1AP 

83 1 ' z 
00 31 

4 
5• 
8 1 
7l 
e 
9 

101 
11 , 

_121 
131 
141 ,,,, 
·;e• 
.171 
-1a' 
1e: 
201 

"'21 1 
'221 
23 
241 
~. 

_,,af 
271 
Zel 

..... ..... r- - iW!: -~ . 

~ 
~ 

(Ul1k.'"lVW!'I) 
unknoom) 

~ .. _....... -·-··"·-·-.. 

Comnonenl Retention Area 
! 

'f 2.Goo 258.564 
eser 15.750 1051.809 

1310.372 

Exteml:il Units 

211.24 
433.91 ppm 

645.16 



Lab name: On Site Labs Inc 
\flalysis date: 0311812002 1S:17:30 

Method: EPA 60158 mod. 
LablD: GC-5 

Description: FID2 - Ch. 2 
Column: XTl-5, 30m, 0.53mm, 1.5um 
Callier: N2 

Data file: 03161b16.CHR 0 
Sample: HLA03matrix spike 

Operator: MAP 

• 10.000lllV 
lenllo 

;,; 1 : ~or• 1e z· 
3 1 ... 

~ 5 
e• 
7 
e 

~-
9 

10, 
xll 

12 ; 
131 

~ 
'" 15, 
16 
17i 
15 
19l· 
20; 
21 1 

22 r ---2'1 
2-'i 
25 ' 
~r 

Component Retention 

soline 1.716 
.sel 11.500 

Area 

198.609 
1214.061 

1412.670 

External Units 

193.95 
437.34 ppm 

631.30 

-• ... 
100.000MV 

( I Ji 



Lab name: On Site Lab$ Inc 
a lysis date: 03/1&2002 18:17:30 

Method: EPA8015B mod. 
Lab ID: GC-5 

i)escription: FID 3 - Ch. 3 
ColWlJfl: XT~. 30m, 0.53mm, 1.Som 
r If: N2 

I ie: 0318fc16.CHR 0 
S~ .,;le: HLA03rnatrix spike duplicat 

Operator. MAP 

Mio 

Ii 
12 
13 , .. 

·tO.OOOmV 

~,,I 

·fr;;. 
111 

. 1at 
111· 
20 ' 
21 ' 
22 
2~ · 
2•\· 
ZS 
2$• 

Component 

isolir· 
se' 

1 
J 

Retention 

1.416 
15.233 

Area 

258.561 
1313.525 

1572.086 

External Units 

178.56 
444.36 ppm 

622.92 

100.COOmV 



Lab name: On Site Labs Inc 
'latysisdate: 0311et'200213:14:19 

Method: EP~ 80158 mod. 
Lab to: GC-5 

Description: F102 - Ch. 2 
Column: x~. 30m, 0 .53mm, 1.5um 
Carrier: N2 

Data fM: 0318fbo4.CHR 0 
Sample· mlJlhod blank 

OperatDr: MAP 

0 tOOOOmV ..... 
::l96 I 

2 
3 , 
4 
5 
9 · 
7 · 
e 
9 

10· 
11 
12~ 
13· 
14 ,,: 
16 
171 
18 
'9i 
:tO 
21 ' 
22 , 
23 
24' 
2S 
26 · 
:z7, 
28 ; 

Component Retantion Extem:.il Units 

0.000 0.00 

' 

100000mV 



Lab name: On Site Labs Inc 
nal)'Si$ date: 0311et1002 13:54:'41 

Method: EPA 80158 mod. 
Lab ID: GC-5 

Description: FIO 3 - Ch. 3 

,
n: XTl-6, 30m, 0.53mm, 1.Sum 

er: N2 
le: 0318fu6.CHR 0 

1ple: method blank 
Ope.rator: MAP 

.10.000mv 
~ 

S3 , , 

2 
31 

![ 
8 
7• 
a. 
9· 

101 
11 : 
12f 
13! 
14 
15: 

1 16 
111 

' 18 
~ 1el 

20: 
21 I 

1 %2• 
: 23• 
l 2c[ 

251 2tr 
1 27, 

I 
1 Component 

J 
l 
I 

.} 

Retention Area 

0.000 

100.ooomv 

E.xtemar Units 

0.00 



Lab name: On Site Labs Inc 
·matysis dat9: 03118/2002 13:14:19 

Method: EPA 80158 mod. 
LablD: GC-5 

Description: FIO 4 - Ch. 4 
Column: XT~. 30m, 0.53mm. 1.5um 
Carrier: N2 

Data file: 0318kM.CHR 0 
Sample: method blank 

Operator: MAP 

560 1: 
2 i: 
4 . 
5~ 
ti · 
7. ,, 
p. 

10! 
1t . 
12i 
t3 .. , .. ; 
15: 
16• 
17; 
IS 
19 
20. 
21' 
Z:Zt 
23! 

1 i~t· 
~l· 
27{ • 
29, 

Component 

•·: ·~ 
((unknown) 

Retenllon Area Extam:il Units 

0.000 0.00 

100.000mV 



Lab name: On Site Labs Inc 
'lalysjs date: 0311812002 18:44:14 

Method: EPA 80156 mod. 
LablD: GC-5 

Description: FID 4 - Ch. 4 
Column: XTJ..5, 30m, 0.53mm, 1.5um 

r: N2 
f' : 0318FD13.chr 0 

: HLA031/0311CH2M 
v,. .. al.or: MAP 

·10.000mV -

Component Retention Area Exiemal Units 

0.000 0.00 

.J 

100.ooomv 

i 

I 
I 
I 
i 
I 
l 
I 
I _ _J 



Lab name: On Site Labs Inc 
Ana1Y'isda1e: 031181200217:15:27 

Method: EPA 60158 mod. 
LablD: GC-5 

Description: FID2- Ch. 2 
Column: Xn-5, 30m, O.S3mm, 1.Sum 
Carrier: N2 

Data file: 0316FB14.chr O 
Sample: JLA024/0311 CH2M 

Operator: MA? 

I 

I 
I 

I 

Area Exiemai ·uniis 

0.00'0 0.00 

;z:::zzn:o1 



J 
1 

; 

Lab name: On Site Labs Inc 
llysisdate: 03/181200217:15:27 

Me1hod: EPA 80158 mod. 
LablO: GC-5 

>escription: FID 3 - Ch. 3 
Column: xn.s. 30m, 0.53mm, 1.St.tm 
Cti-'V N2 

[.' 1: 0318FC1'4.chr 0 
t e: JLA025/0311CH2M 

Ope1 ator: MAP 

·IODJOnlV 
r'llio 

Coll',..,,nent Relenbon Area External Units 

0.000 0.00 



UIL1 Ollf flltt , V lf i>RS L~fJO:! lllC 

nalysisdate: 03(1812002 17:15:27 
Method: E.PA 80158 mod. 
lablO: GC-5 

Description: FID 4 - Ch. 4 
Column: XTkS, 30m, 0.53mm, 1.5t.lm 
Camor: N2 

Data file: 0318FD1 ... cilr O 
Sample: JLA027EB3/0305CH2M 

Operator: MAP 

.10.ooomv 
~ 

component Retention Area Ext&ma1 Units 

0.000 0.00 

100.ooomv 

I 
1 
l 

I 
I 

I 
I 

I _ ___ I 



QA/QC REPORT - CALIBRATION DAT A 

OSL Project #0210311 CH2M CH2M HILL PROJECT NO. 167722.Fl.FS 
DAILY CALIBRATION DA TE: 03/18/02 PROJECT NAME: RRNAS SITES 88, 1970 AND 2036, CEJBA 

INITIAL OPENING 

COMPOUND DETECTOR GAUB RANGE RF %RSD AREA RF 

BENZENE P&T -GC3 0.5- 75.0 85.78 8.1% 727.06 90.88 

TOLUENE P&T -GC3 0.5- 75.0 81.33 8.2% 689.17 86.15 

ETHYLBENZENE P&T -GC3 0.5- 75.0 65.84 13.6% 467.28 58.41 

m&p-XYLENES P&T -GC3 1.0 -150 98.46 16.8% 1614.99 100.94 

o-XYLENES P&T -GC3 0.5- 75.0 73.19 17.4% 566.88 70.86 

CALIB RANGE ·RANGE OF CALJBRA TION CURVE IN ppb 

INITIAL RF· AVERAGE RESPONSE FACTOR FROM MULTIPOINT CALIBRATION CURVE 
% RSO ·LINEARITY OF MULTIPOINT CALIBRATION CURVE (+f. 20% ACCEPTABLE LIMITS) 

AREA - AREA COUNTS FROM DAILY CAl..IBRATION STANDARD 
RF - DETECTOR RESPONSE FACTOR FROM MID-POINT CALIBRATION STANDARD 
% Dlf'"IO - DIFFERENCE, IN PERCENT. BETWEEN THE AVERAGE RF ANO THE OPENING OR CLOSING RF(+/. 20% ACCEPTABLE LIMITS) 
OPENING • MID-POINT CALIBRATION ST AN DARO ANALYZED BEFORE SAMPLE ANALYSES BEGIN 
CLOSING · MIO-POINT CALIBRATION STANDARD ANAL VZED AFTER SAMPLES ANALYSES ARE COMPLETE 

ANALYSES PERFORMEO BY: MARCO A. PEDRAZA 
DATA REVIEWED BY; KEVIN SHELBURNE 

. 
ON SITE LABS. INC 

PMB 627. HC·01 BOX 29030, CAGUAS. P.R. 00725 
TELEPHONE (787) 720-0329 FAX 789·385a 

CLOSING 

%DIFF AREA RF %DlFF 

5.9% 716.49 89.56 4.4% 

5.9% 681.21 85.15 4.7% 

11.3% 478.09 59.76 9.2% 

2.5% 1625.49 101.59 3.2% 

3.2% 607.29 75.91 3.7% 



QA/QC REPORT • MS/MSD DATA 

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

OSL PROJECT #0210311 CH2M 
DA TE: 03/18/02 

CH2M HILL PROJECT NO. 167722.Fl.FS 
PROJECT NAME: RRNAS SITES 88, 1970 AND 2036 

COMPOUND SPK CONG MS CONG %REC MS MSD CONC %REC MSD RPO ACCEPTABLE ACCEPTABLE 
(ppb) (ppb) 

BENZENE 8.0 9.3 117% 
TOLUENE 8.0 9.5 119% 
ETHYLBENZENE 8.0 8.0 99% 
TOTAL XYLENES 24.0 28.2 117% 

ppb = PARTS PER BILLION 

MS CONC - ANAL VZED CONCENTRATION OF SPIKED SAMPLE 

% REC - PERCENT RECOVERY OF SPIKE FROM MATRIX 

(ppb) 
9.3 
9.3 
8.0 
28.1 

117% 
117% 
100% 
117% 

0% 
2% 
1% 
0% 

RPO- RELATNE PERCENT DIFFERENCE BETWEEN MATRIX SPIKE AND MATRIX SPIKE DUPLICATE RECOVERIES 

ANALYSES PERFORMED BY; MARCO A. PEDRAZA 
DATA REVIEWED BY; KEVIN SHELBURNE 

ON SITE LABS, INC 
PMB 627, HC--01BOX29-030, CAGUAS, PR 00725 

TELEPHONE (787) 720..0329 FAX 789-3858 

RPO RECOVERY 
20% 
20% 
20% 
20% 

82%-117% 
87%-120% 
83% -1 31% 
87%-123% 



l 

J 
l 
j 

,-

LABORATORY QA/QC 

CH2M HILL 

OSL Project #0210311 CH2M 

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

SAMPLE DATE BENZENE 
NUMBER ANALYZED (µg/L) 

ILA019 03/18/02 ND 
ILA019 DUP. 03/18/02 NO 

DETECTION LIMIT (µg/L) 1.0 

"NO" INOICA TES ANAl YTE NOT DETECTED AT OR ABOVE THE LISTED DETECTION LIMIT 
DUP. =LABORATORY DUPLICATE 
µg/l = MICROGRAMS PER LITER 
ANALYSES PERFORMED BY: MARCO A. PEDRAZA 
DATA REVIEWED BY: KEVIN SHELBURNE 

TOLUENE 
(µg/L) 

ND 
NO 

1.0 

ETHYL- TOTAL 
BENZENE XYLENES 

(µg/L) (µg/L) 

NO NO 
NO ND 

1.0 3.0 



"laly$is date: 03/181200210:39:59 
Method: EPA 8020A mod. 
lab ID: GC-3-P& T 

Description: PID1-CHANNEL 1 
Column: Rtx-5, 30m,ID.53mm,5um 
Carrier. Nitrogen 1 kg.'c:m3 

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

Operator. MAP 

.Q.5(1krW 

··~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-~-~---, 
l 

2 

'10 

1 

: omponent 

NZENE 
-TFT 
LU ENE 
HYLBENZENE 
P-XYLENE 
<YLENE 
.aFB 

C:::::::=:=~ BENZENE/4. 116 

t:::========-- ~lFT/5..366 

t:::=== = =- TOIJ..eNE/6.m 

t:::::===- O-X'1l.ENEl9.183 

'-======:=::==============~--- 5SafB/10.533 

Retention Height Area External Internal Units 

4.116 71 .676 727.064 8.48 8.4759 ppb 
5.366 111 .960 1188.597 13.29 13.2923 ppb 
6.933 78.680 689.170 8.47 8.4737 ppb 
9.183 72.818 467283 7.10 7.0972 ppb 
9.350 181 .067 1614.985 16.40 16.4024 ppb 
9.883 67.820 566.881 7.75 7.7453 ppb 

10.533 345.781 2846.708 12.49 12.4943 ppb 

8102.687 73.98 73.9813 



UIO name: vn .:>Ile L8D:s me. 
alysis date: 03/18/200219:14:50 

Method: EPA 8020A mod. 
Lab 10: GC-3-P&T 

Jescriptioo: PID1 ..CHANNEL 1 
Column: Rtx-5, 30m,ID.53mm,5um 
Carrier. Nitrogen 1 kg/an3 

Da• -~: 0318P22.CHR () 
" d: 8 ppb BTEX CLOSE STD 

C,,. Jr. MAP 

:./0.-

1 

2 

./3.133 

j 4 ~ B'ENZENE/3.966 

5 
SS. lFllS.250 

7 

~.a 

. :t 
6 

0,0 

1 

~Oc . 

~~ZENE 
TFT 
.UENE 

.ent 

1iM..BENZENE 
&P-XYLENE 
"\Yl.ENE 
8FB 

TOl.UEJiE/6.816 

t;> .fl .966 

--- - -· A--ENE19,,W..x'l\.ENF/9.ltill 

!----- O-X'll.ENEl9.800 

Retention Height Area 

3.966 67.088 716.491 
5250 146.375 1564.790 
6.816 75.591 681.207 
9.100 72.519 478.088 
9.266 180.475 1625.490 
9.800 70.658 607.294 

10.466 646.805 5237.193 

10910.553 

ss-BFB/10."66 

-

External Internal Units 

8.35 8.3527 ppb 
17.50 17.4993 ppb 

8.38 8.3758 ppb 
7.26 7.2614 ppb 

16.51 16.5091 ppb 
8.30 8.2975 ppb 

22.97 22.9701 ppb 

89.27 89.2660 



........,, lt0f1f!C". Vll \.?TlC \-c:l\.r.) Ill\,,. 

alysis date: 0311812002 18:02:40 
Method: EPA 8020A mod. 
Lab ID: GC-3-P& T 

Description: PI01-CHANNEL 1 
Column: Rtx-5, 30m,ID.53mm,5um 
Carrier: Nitrogen 1 kglan3 

, 
. 

f 

s 

6 

a 

Data file: 0318P20.CHR () 
Sample: ILA019matrix spike~ .A--:=> 

Operator. MAP 

~ BENZENEl4.050 

SS.lFT/5.316 

TOWENE/6.1183 

"8.050 

-- ---·--NEl!l.1W P-XYl..EHEl9.316 

~ O-XnENE/9.850 

1 
./11.333 

._ ... -·· 
: omponent Retention Height Area External 

"IZENE 4.050 74.053 799.540 9.32 
·TFT 5.316 172.946 1836.926 20.54 
LUENE 6.883 85.754 774.375 9.52 
HYLBENZENE 9.150 80.379 523.459 7.95 
P-XYlENE 9.316 201 .816 1857.134 18.86 
<Yl.ENE 9.850 78.554 680.146 9.29 
-BFB 10.516 724.062 5972.136 26.19 

12443.716 101.68 

Internal Units 

9.3208 ppb 
20.5427 ppb 

9.5214 ppb 
7.9505 ppb 

18.8618 ppb 
9.2929 ppb 

26.1936 ppb 

101.6836 

1250.0ln!t.' 

S$.llfeJ10.516 

. 

~ 1 
I 

J 



&-GU 1 ICIJ I flC . "-'If \:JJ~C &-OU:O 111\,.. 

alysis date· 031181200218:20:30 
Method· EPA 8020A mod. 
Lab ID: GC-3-P&T 

.>escriptiOn: PID1-CHANNEL 1 
Column: Rtx-5, 30m,ID.53mm,5um 
Carrier. Nitrogen 1 k~cm3 
Da~: 0318P21.CHR () 
f' .: ILA019matrix spike duplica 

C x: MAP 

·125.lro!N 12SO.lm!tl 
~·~~~~--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~---, 

I 

., 

I 

,..._ -

~ JOI 

NZENE 
rFT 
UENE 

rlYLBENZENE 
.P-XYLENE 
"YLENE 
:lFB 

l 
J 

t::::::::===- SS.TFTIUl6 

t:::=~ TOWENE/6.883 

--- -~-·Eli. llA&fJ.X'l1..ENEJ9.316 

().xY\.ENE/9.850 

ss-BFB/10.516 

-

Retention Height Area Extemal lntemal Units 

4.050 74.807 801.364 9.34 9.3421 ppb 
5.316 145.040 1533.984 17.15 17.1548 ppb 
6.883 85.370 759.008 9.33 9.3324 ppb 
9.150 80.800 528.273 8.02 8.0236 ppb 
9.316 201.783 1835.918 18.65 18.6463 ppb 
9.850 79.993 689.524 9.42 9.4210 ppb 

10.516 618.143 5082.878 22.29 22.2933 ppb 

11230.948 94.21 94.2136 



uw 11t11 1101. vu .:>111:11...aus me. 

alysis date: 03/1812002 11 :30:48 
Method: EPA 8020A mod. 
Lab ID: GC-3-P& T 

Desaiption: PID1-CHANNEL 1 
Colurm: Rt><..S, 30m,ID.53mm,5um 
Carrier. Nitrogen 1 ~cm3 

Data file: 0318P2. CHR () 
S8fll>le: method blank 

Operator. MAP 

c:======- SS.lfT/S.383 

•O 

0 

t1 

Component Retention Height Area 

·TFT 5.383 79.558 837.175 
-BFB 10.550 163.309 1406.245 

2243.420 

SS.BFllJ10.550 

--, 

l 

External Internal Units 

9.36 9.3623 ppb 
6.17 6.1677 ppb 

15.53 15.5300 



1lysls date: 03/1812002 15:48:30 
Method: EPA 8020A mod. 
Lab ID: GC-3-P& T 

iescription: PID1-CHANNEL 1 
Column: Rtx-5, 30m,10.53rrrn,5um 
Carrier. Nitrogen 1 kg/cm3 

Oat?--._; 0318P13.CHR 0 
S· t HLA0319/0311CH2M 

O, r: MAP 

2 

4 

' 

6 

: 

' 
J 

'1 

" 
? } 
. 

r.omponent Retention Height 

SS. TFT/5.333 

Area 

fFT 
>-BFB 

5.333 104.844 1105.736 
10.516 373.626 3273.720 

4379.456 

1 

External Internal Units 

12.37 
14.36 

12.3656 ppb 
14.3584 ppb 

26.72 26.7241 

SS.Sfll/10.516 

-



naiysis date: 0311812002 14:42:18 
Method: EPA 8020A mod. 
Lab ID: GC-3-P&T 

Desal>tion: PI01-CHANNEL 1 
Column: Rtx-5, 30m,ID.53mm,5um 
Carrier: Nitrogen 1 kglan3 

Data file: 0318P10.CHR () 
Sample: JLA024/Gae5CH2M 

Operator: MAP O JJI 

.Q.!mtt/ 

.-

·---~~~-.-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~----. 

: 1 

5 
3 

6 

10 

l'J 

'l 
.:omponent 

TFT 
.-SFB 

..'2.816 

r::::=:::=- ss.mtS.333 

> ./6.006 

Retention Height 

5.333 55.701 
10.533 202.204 

SS-Sf 8110.533 

Area External Internal Units 

596.424 6.67 6.6699 ppb 
1846.796 8.10 8.1000 ppb 

2443.220 14.77 14.7699 

J 



6 

J 

' 

.D 

)'$is date: 0311812002 15:05:56 
Method: EPA 8020A mod. 
Lab ID: GC-3-P& T 

~lion: PID1-CHANNEL 1 
Column: Rtx-6, 30m,ID.53mm,5um 
Canier: Nitrogen 1 kg/cm3 

Date -, 0318P11.CHR () 
S· JLA025/0305CH2M 

Qi; : MAP o JI/ 

r::::======- ss.m1s.350 

'-========~- ssaFB110.533 
11 

;_TfT 
BFB 

t 
) 

i 

~nt Retention Height Area 

5.350 73.717 791 .054 
10.533 143.708 1309.928 

2100.982 

Exlemal Internal Units 

8.85 
5.75 

14.59 

8.8465 ppb 
5.7453 ppb 

14.5918 



l lysis dale: 0311812002 16:43:00 
Method: EPA 8020A mod. 
Lab ID: GC-3-P&T 

:>escription: PID1-CHANNEL 1 
Column: Rtx-5, 30m,ID.53mm,5um 
Carrier. Nitrogen 1 lq}'an3 

5 

0 

Data ftl&: 0318P16.CHR 0 
Sample: JLA027EB3/0305CH2M 

Operator: MAP 

·13.250 

C:==========-~m1S.31a 

I> TOlUEHt/6.183 

) ..'a083 

t================================--- SS-efllf10.516 

Component Retention Height Area External Internal Units 

-TFT 5.316 136.660 1458.655 16.31 16.3124 ppb 
>LUENE 6.883 5.946 54.392 0.67 0.6688 ppb 
>-BFB 10.516 437.579 3754.789 16.47 16.4684 ppb 

5267.836 33.45 33.4496 

.. -, 

I I 



~ t tOJ t ~. '-"• .._,l\g ~ lllV. 

atysis date: 0311812002 17:02:34 
Method: EPA 8020A mod. 
Lab ID: GC-3.P&T 

:>esaiption: PID1-<:HANNEL 1 
Column: Rtx•S, 30m,ID.53rmi,5um 
Carrier: Nitrogen 1 kg/cm3 

Dal' --1: 0318P17.CHR () 
f : JLA028TB3/0305CH2M 

0 , ;r, MAP 

~ 

~·~~~-~-~~~~---~~~~~-~~-~--~~--~~~-~~~~~~-~~-----, 

11 

'--

;o. 

:..JFT 

• ,, 

.UENE 
BFB 

ent 

'-======- SS.ITT/033 

'-======================---SSN9110.516 

Retention Height Area External Internal Units 

5.333 85.165 911 .518 10.19 10.1937 ppb 
6 .883 7.381 68.152 0.84 0.8380 ppb 

10.516 306.718 2912.570 12.77 12.7744 ppb 

3892.240 23.81 23.8061 



alysis data: 0311812002 15:28:14 
Method: EPA 8020A mod. 
Lab ID: GC-3-P&T 

Description: PID1 .CHANNEL 1 
Colurm: Rtx-5, 30rn,I0 .531M1,5Um 
C8rrier. Nitrogen 1 kg/an3 

2 

3 

5 
I 

6 

T 

; . 
9 

Data file: 0318P12.CHR () 
S~: ILA019/0311CH2M 

Operator: MAP 

-I0.733 

r::====- ss.lfT/5.333 

10 

:3 

11 
t:==========-- ~10.533 

CorTllOflent Retention Height Area 

-TFT 5.333 59.784 638.917 
-SFB 10.533 125.292 1197.936 

1836.853 

External Internal Units 

7.15 
5.25 

7.1451 ppb 
5.2541 ppb 

12.40 12.3992 



._,,..,_ --· .... .... ~ ,_._...,.., .... ...,.-..,, ,--..,. 

Method: EPA 8020A mod. 
Lab ID: GC-3-P& T 

oescription: PID1..CHANNEL 1 
Column: Rtx-5, 30m,ID.53rnn,5um 
Carrier. Nitrogen 1 kg/an3 
Da~: 0318P15.CHR 0 
,. ~: ILA019/0305CH2M DUP 

<.. x: MAP 

-31.mit.' 312.tmlf.' 
*·..-~~~-.-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~---. 

l 
2 

6 

J 

-2 

) 

ll 

11 

I -
I 
~(; .ent 

S-JFT 
BFB 

.. J 

c=========- &s-ITT/5.333 

> ./8.100 

c:=========-- ssaF&'I0.533 

Retention Height Area 

5.333 54.209 584.744 
10.533 63.848 548.181 

1132.925 

External Internal Units 

6.54 
2.40 

8.94 

6.5393 ppb 
2.4043 ppb 

8.9436 
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On Site Labs, Inc. 

Mr. Tunch Orsoy 
CH2M HILL 
4350 W. Cypress Street, Suite 600 
Tampa, Florida 33607 

PMB 627, HC-01 Box 29030, Caguas, PR 00725 
Telephone 787-720-0329 Fax 787-789-3858 

March 22, 2002 
OSL Projects #0210311 CH2M 

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

Dear Mr. Orsoy: 

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

• 3 water samples analyzed for TPH-gas/diesel by modified EPA test method 8015B. 
• 3 water samples analyzed for BTEX by modified BP A test method 8020A. 
• 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. 

Attachments 



QA/QC REPORT-CALIBRATION DATA 

OSL Project #0210318CH2M-3 
DAILY CALIBRATION DATE: 03121/02 

INITIAL OPENING 
COMPOUND DETECTOR CALIB RANGE RF %RSD AREA RF 
TPH GASOLINE FID #2 (gc5) 10- 30,000 0.26 17.6% 152.69 0.25 
TPH GASOLINE FID #3 (gc5) 10 - 30,000 0.36 15.0% 201.99 0.34 
TPH GASOLINE FID #4 (gc5) 10 - 30,000 0.31 15.4% 195.21 0.33 
TPH DIESEL FID #2 (gc5) 25 - 20,000 0.69 14.1% 938.75 0.78 
TPH DIESEL FID #3 (gc5) 25-20,000 0.74 13.6% 962.29 0.80 
TPH DIESEL FID #4 (gc5) 25 - 20,000 0.61 11.1% 801.13 0.67 

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 STANDARI') 

CH2M HILL PROJECT NO. 167722.FI FQ 
PROJECT NAME· RRNAS SITES 1970 AND 88 

CLOSING 
%DIFF AREA RF %DIFF 
0.6% 145.94 0.24 5.0% 
7.0% 190.41 0.32 12.3% 
6.3% 195.01 0.33 6.2% 
12.7% 839.48 0.70 0.8% 
8.5% 971 .54 0.81 9.6% 
10.2% 729.31 0.61 0.3% 

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

ANALYSES PERFORMED BY· MARCO A. PEDRAZA 
OATA REVIEWED BY· KEVlN SHELBURNE 

. 
ON SITE LABS, INC 

PMB 627, HC-01 BOX 29030. CAGUAS, P R 00725 
TELEPHONE (787) 720-0329 FAX 789-3858 
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QA/QC REPORT - MS/MSD DA TA 

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

OSL Project #0210318CH2M-3 CH2M HILL PROJECT NO. 167722.Fl.FQ 
DATE: 03/21/02 PROJECT NAME: RRNAS SITES 1970 AND 88 

COMPOUND SPKCON MS CONC %REC MS MSD CONC 
{ppm) {eem~ 

TPH-GASOL!NE 200 213 107% 
TPH-DIESEL 400 392 98% 

ppm = PARTS PER MILLION 
MS CONC - ANALYZED CONCENTRATION OF SPIKED SAMPLE 
% REC - PERCENT RECOVERY OF SPIKE FROM MATRIX 

{pem) 
189 
370 

%REC MSD RPO 

94% 12% 
92% 6% 

RPO- RELATIVE PERCENT DIFFERENCE BElWEEN MATRIX SPIKE AND MATRIX SPIKE DUPLICATE RECOVERIES 

ANALYSES PERFORMED BY MARCO A PEDRAZA 

DATA REVIEWED BY KEVIN SHELBURNE 

ON SITE LASS, INC 
PMB 627, HC-01 BOX 29030, CAGUAS, P.R. 00725 

TELEPHONE (787) 720-0329 FAX 769-3856 

ACCEPTABLE ACCEPTABLE 
RPO RECOVERY 
15% 81% - 126% 
15% 74%- 131% 

_.) 



Lab name: On Site Labs Inc 
"-natysis date: 031'21/2002 11 :07:52 

Method: EPA 80158 mod. 
Lab ID: GC-5 

Description: FID2 - Ch. 2 
Column: XTl-5, 3-0m, 0.53mm, 1.5um 
Carrier: N2 

Data file : 03181b17.CHR 0 
Sample: 150/300 ppm G/D open 

Operator: MAP 

.s.ooamv 
~ 

..... 1 
l 16 2 

31 
4 
S ' 
8 1 
7 
8 
8 

10! 
11 
12 ' 
13· , .. 
1:1 
16 

~17! 
1a' 
1e! 
:20. 
21 1 

22j 
23' 
2• f 
25 
:ttl 
21. 
:zg, 

: i 
31 • 
32 

Component 

soline 
1$91 

Retention 

1.916 
16.933 

Area 

152.694 
938.746 

1091 .440 

Extem:il Unit.$ 

149.12 
338.16 ppm 

487.28 

'• 

50.<XIOmV 



Lab name: On Site Labs Inc 
natysis date: 031.2112002 11 :07:52 

Method: EPA 80158 mod. 
Lab ID: GC-5 

Description: FID 3 - Ch. 3 
Column: XTl-5, 30m, 0.53mm, 1.Sum 
f" -?r: N2 

' .le: 0316fc17.CHR 0 
.>le· 150/300 ppm G/D open 

Operator. MAP 

.10.ooomv 
"'1tio 

6 I L 
----giiOlll',$ 

2 
3 

S• 
8 
7 
8 
9 

10 
11 
12 
13 
1~ 

1!1 
16 
17 
18 

~18 
20 . 

. 21 
22· 
23 

~ 
2~\ 

25; 
26 
27 
28· 
211 
30 
31 
32 

::.<. 1ent Retention Area External Units 

soline 1.116 201.989 139.50 
~I 18.883 962.289 325.54 ppm 

1164.278 465.03 

100.000mV 

·- - - -- . -· - Willill:l'Mll 



1..ao name. On Site Labs Inc 
:...natysis date: 03121!.l002 11 :07:52 

Method: EPA 80158 mod. 
Lab ID: GC-5 

Description: FID 4 - Ch. 4 
Column: XTl-5, 30m, 0.53mm, 1.Sum 
Carrier: N2 

Data file: 0321fd1 .CHR 0 
Sample: 150/300 ppm G/D open 

Operator: iW.P 

·lU.UWmV 
-""6o 

:ii 1, 
:< 

, .... 3 
•• 4 

5 • 
e 
7 • 
e 
p 

10 
I I 
12 
13· 
u 
15: 
1e 
17: 
1tJ 
19 
20 
21 
22 , 
~~ 
24 • 
is 
2$1 

271 
28 . 
29j 
~ 
31 ' 
:>: 
33 

~mponent 

soline 
:sel 

Retention 

3.466 
17.966 

Area 

195.209 
801.1S1 

900.341 

External Units 

159.48 
33'0.50 ppm 

489.98 

lWUWmV 

J 



Lab name: On Site Lab$ Inc 
'Vlalysis date: 03f21f.2002 15:08:20 

Method: EPA8015B mod. 
Lab ID: GC -5 

Oe~on: FID2 - Ch. 2 
1 >1n: XTl-5, 3001, 0.53mm, 1.5um 

Tier: N2 
... _.a file: 0321fb8.CHR 0 
Sample: 1501300 ppm G/D CLOSE 

Operator; MAP 

.10.000mv 
mtio 

"""I 1116 2 
3 . 

" s 
6 
7 
8 
9 

10• 
11 
12 
13 

'" 151 
; (1.6 

17; 
18 

, 19 ' 
20 
21 
22t 
23 
2<1 1 

• 2s: 
26• 

J 21, 
2e 
29· 
30 

I 31 
r -

l 3-. 

35 

Component Retention Ares External Units 

gasoline 
3Sel 

,,1 
"J 

1.816 
16.183 

145.940 142.52 
839.476 302.40 ppm 

985.417 444.92 

100.ooomv 



Lab neme: On Site Labs Inc 
•nalysis date: 0312112002 15:08:20 

M~od: EPA 60158 mod. 
Lab 10: GC-5 

Description: FID 3 - Ch. 3 
Column: XTl-5, 30m. 0.53mm, 1.Surn 
Carrier: N2 

Data file: 0321fc8.CHR 0 
Sample: 1501300 ppm G/D CLOSE 

Operator: MAP 

·10.000mV 
~ 

nD 11 
2. 
3 , ... ,. 
ti 
7 
ti 
9 

10 1 
11 
12 t· 
13· 
141 

l.1f1"' 1 
16 
11, 
18 
19! 
20~ 
21 ' 
22• 
73i 
241 
2$l r,i 
21S! 
21 ' 
301 

component 

a!loline 
1esel 

f 
r 
Retention 

0.783 
14.750 

Area 

190.41 1 
Q71 .542 

1161.953 

External Units 

131.50 
328.67 ppm 

460.17 

100.000ntV 



Lab name: On Site Labs Inc 
ialysis date: 03/2112002 15:08:20 

Method: EPA 80158 mod. 
Lab ID: GC-5 

Description: FID 4 • Ch. 4 
Column: XTl-5, 30m, 0.53mm, 1.5um 
,.-:-tr: N2 

Me: 0321fd8.CHR 0 
1ple: 1501300 ppm G/O CLOSE 

Operator: MAP 

.10.ooomv 
e<it!o 

10 I 

200 2 
3 • 
4 
$ • 
8 
7 
a 
9 

10· 
11 ' 
12• 
13 
14 
1$ 
16 
IT 

, 1e ' 
, Q I 

~.612Q, 

• 21' 
221 
23 • 

• 2.c l 
25 1 

26f 
:27 

' 281 
29• 
30 
31 ' 
32 

I 

I (... • onent 

"•soline 
~.al 

j 
.J 

1 

Retention 

2.200 
rn.616 

Area 

195.013 
729.306 

External Units 

159.32 
300.87 ppm 

460.1Q 

100.000mV 



Lab name: On Site Labs Inc 
viatysisdste: 03121/20021~0~46 

Method: EPA8015B mod. 
Lab ID: GC-5 

Description: FID2 - Ch. 2 
Column: XTl-5, 30m, 0.53mm, 1.5um 
Carrier: N2 

Data fife: 0321 lb2.CHR 0 
Sample: blank matrix spike 

Operator. MAP 

.10.oo:imv 
-<1tlO 

..,,.; 1 
-n 2 

3 

' 5 • 
e 
7 
e 
8 

10• 
11 

.,~ 2 
13 ,, 
1~ 

H i 
17 
1& 
18 
20 
2 1 
n· 
23 
2• · 
;:s 
26• 
.21' 
28; 
:-, 
30 
31i 
~ 

component 

soline 
1$6( 

Retention 

1.633 
12.466 

Area. 

218.396 
1089.200 

1307.691 

External Units 

213.28 
392.40 ppm 

605.67 

: 



Lab name: On Site Labs Inc 
nalysis date: 0312112002 12:02:"46 

Method: EPA 80158 mod. 
Lab ID: GC-5 

Description: FID 3 - Ch. 3 
Column: XTl-5, 30m, 0.53mm, 1.Sum 
,-'Vier: N2 

lfile: 0321fc2.CHR 0 
nple: blank matrix spike duplicat 

Operator: MAP 

.10.ooomv 
-lf'lllO 

1 
;O 1 c v•-iunb>owrt) 

~ 
3 
4 ,. 
e 
7 
6 
9 

10· 
11 
12 

3.~:! ,, 
16 
17 
18 
19 
20 

. 21 . 
22 
23 
241 
25 
26• 
17 
2& 
29· 
30 
31 
32 

,L. 

·~oline 
~I 

iJ 
1 

t 
~ 
,J 

j 

r 
I 

.vnent Retention Area External Units 

1.150 273.542 188.91 
13.650 10Q3.666 36Q.ga ppm 

1367.208 558.89 

100.ooomv 

~ ~ -·~ 



Lab name: On Site Labs Inc 
vialysis date: 03/21/2002 12:45:13 

Method: EPA 80156 mod. 
Lab ID: GC-5 

Description: FID2 - Ch. 2 
Column: XTl-5, 30m. 0.53mm, 1.5um 
Cartier: N2 

Data file: 03211b3.CHR 0 
Sample· METHOD BLANK 

Operator. MAP 

'33 1 
2 
3 
4 
:; 
6 
7 • 
e 
9 

10. 
IT 
12· 
13 ,. ,,, 
16 
17 
18 
19 
2tl 
21 
22 , 
23 
24 · 
25 
2' 
27 
2$ 
2t 

.10.ooomv 

Component Retention Area External Units 

0.000 0.00 

100.oocmv 



Lab name: On Site Labs Inc 
1alysis date: 03'21/2002 12.:'45:13 

Method: EPA 80158 mod. 
Lab 10: GC-5 

Description: FID 3 - Ch. 3 
Column: XTI-5, 30m, 0.53mm, 1.5um 
<' -~r: N2 

Je: 0321 fc3.CHR 0 
;:>le: METHOD BLANK 

Operator: MAP 

11 
2 
3 , 
4. 
51 
8 
7· 
a 
e 

10. 
I t 
12 · 
13 
H 
15 
16 
17· 
18 
19< 
20 
;21 
!2 • 
!3 
.J• l 
25 
26 ~ 
'>.7 
!8 ~ .,. 

0 10.000n\V 

Retention Area External Units 

0.000 0.00 

100.000mV 



Lab name: On Site Labs Inc 
1!'181ysis date: 0312112002 12:~:13 

Method: EPA 80158 mod. 
Lab ID: GC-5 

Description: FID 4 - Ch. 4 
Column: XTl-5, 30m, 0.53mm, 1.Sum 
Carrier: N2 

Data file: 0321fd3.CHR 0 
Semple: METHOD BLANK 

Operator. MAP 

.10.ooomv 
tntlo 

$6 , , 

2 
3• 

" 51 
6 
7. 
e 
9 

10· 
lt 
1l 
13 , .. 
15 
16' 
17· 
18 
19 

'° 21 
~z 
23 ' 
2• ~ 
25. 
26 
27 
20 • 
Z9 · 

.:.Omponeot Retention Area External Units 

0.000 0.00 

,' 

100.000mV 



Lab name: On Site Labs Inc 
.nalysis dllllt: 03121/2002 13:21:35 

Method: EPA 80158 mod. 
LabtD: GC-5 

Description: FID2 - Ch. 2 
Column: XTl-5, 30m, 0.53mm, 1.5um 
Carrier: N2 
~le: 0321fb4.CHR 0 

!6 11 
2 
3! 
4, 
~1 
e[ 
~f 
$ > 

10! 
llf 
1? 
13 , .. 
1:5 
1'5 
17 
HI 
19 

.20 
:>1 

-~1 24 

~~ 

~t 
' 

~e: ILA029/0318CH2M-3 
tor: MA? 

Component Retention Area External Units 

0.000 0.00 

1w.ooomv 

_J 



ialysis dale: 03121f2002 13:21 :35 
Method: EPA6015B mod. 
labfD: GC-5 

)ascription: FlD 3 - Ch. 3 
Column: Kll-5, 30m, 0 .53mm, 1.Sum 
Carrier: N2 

Data file: 0321W..CHR 0 
Sample: ILA030/0318CH2M-3 

Operator. MAP 

0 10.llOOmlt -) , I 
~I 

,.,--

:t 
ei 
7! 
at 
el 

101 

!11 
12 

131 
1•1 , ~ 

16 
11 
1e1 19 , 

20l 21 
n 
:3f 1• 

~t 
·71 ·'. 
~· 

omponent Retention Atoo 

0.000 

/ 

100.oooinv 

~ 

j 
External Units 

0.00 



Lab name: On Site Labs Inc 
\nalysis date: 03121 /2002 13 :21 :35 

Method: EPA 80158 mod. 
Lab ID: GC - 5 

Description: FID 4 - Ch. 4 
Column: XTl-S, 3-0m, 0.53mm. 1.5um 
Carrier: N2 

o-- 11e: 0321fd4.CHR 0 
.>le: JLA032/0318CH2M-3 
tor. MAP 

-10.IXXlmV ..,. 
IS t 

21 
3 , 
.c l 
51 
61 
7 
a· 
sl 

'\~~--===========================~~ 

101 11 
12 
13 
,~ 

1!1 
t6 
17 
18 
19 

· 20 
21 
Z2 

• 23 
2.ci 

~! 
27/ 
: 1 
Component 

l 

J 

J 

Retention Area External Units 

0.000 0.00 



QA/QC REPORT- CALIBRATION DATA 

OSL Project #0210318CH2M-3 
DAILY CALIBRATION DATE: 03/21/02 

INITIAL OPENING 

COMPOUND DETECTOR GAUB RANGE RF %RSD AREA RF 

BENZENE P&T-GC3 0.5- 75.0 85.78 8.1% 435.45 87.09 

TOLUENE P&T- GC3 0.5- 75.0 81.33 8.2% 410.30 82.06 

ETHYLBENZENE P&T-GC3 0.5- 75.0 65.84 13.6% 308.07 61.61 

m&p-XYLENES P&T-GC3 1.0-150 98.46 16.8% 983.32 98.33 

o-XYLENES P&T-GC3 0.5. 75.0 73.19 17.4% 370.11 74.02 

CALIB RANGE • RANGE Of CALIBRATION CURVE IN ppb 
INffiAL 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 OR CLOSING RF(+/- 20% ACCEPTABLE LIMITS) 
OPENING - MIO-POINT CALIBRATION STANDARD ANAL VZEO BEFORE SAMPLE ANALYSES BEGIN 
CLOSING· MID-POINT CALIBRATION STANDARD ANAL VZEO AFTER SAMPLES ANALYSES ARE COMPLETE 

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

ON SITE LABS, )NC 
PMB 627, HC-01 BOX 29030, CAGUAS, P R 00725 

TELEPHONE (787) 720-0329 FAX 789-3858 

CH2M HILL PROJECT NO. 167722.Fl.FQ 
PROJECT NAME: RRNAS SITES 1970 AND 88, CEIBA 

CLOSING 

%DIFF AREA RF %DIFF 

1.5% 607.25 86.75 1.1% 

0.9% 585.47 83.64 2.8% 

6.4% 463.54 66.22 0.6% 

0.1% 1386.49 99.04 0.6% 

1.1% 532.58 76.08 4.0% 



QA/QC REPORT - MS/MSD DATA 

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

OSL PROJECT #0210318CH2M-3 
DATE: 03/21/02 

CH2M HILL PROJECT NO. 167722.Fl.FQ 
PROJECT NAME: RRNAS SITES 1970 AND 88 

COMPOUND SPK CONG MS CONG %REC MS MSD CONG %REC MSD RPO ACCEPTABLE ACCEPTABLE 
{ppb) (ppb) (ppb) RPD RECOVERY 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 

7.0 7.1 102% 6.9 99% 3% 20% 82% -117% 

ppb = PARTS PER BILLION 

7.0 
7.0 

21.0 

7.3 
7.0 

21 1 

105% 
100% 
100% 

MS CONC - ANALYZED CONCENTRATION OF SPIKED SAMPLE 

% REC - PERCENT RECOVERY OF SPIKE FROM MATRIX 

7.0 
6.6 
21 0 

100% 
94% 
100% 

5% 
6% 
0% 

RPO- RELATIVE PERCENT DIFFERENCE BElWEEN MATRIX SPIKE ANO MATRIX SPIKE DUPLICATE RECOVERIES 

ANALYSES PERFORMED BY MARCO A PEDRAZA 
DA fA REVIEWED BY· KEVIN SHELBURNE 

ON SITE LABS. INC 
PMB 627. HC-01 BOX 29030, CAGUAS. PR 00725 

TELEPHONE (787) 720-0329 FAA 789-3858 

20% 
20% 
20% 

87%- 120% 
83%-131% 
87% - 123% 



..- - - - ·-o --· ·-- . ·· - -

alysis date: 0312112002 10:08:11 
Method: EPA 8020A mod. 
Lab ID: GC-1 

Description: PIO-CHANNEL 1 
Column: Rtx-5 30m, .53mm, 5.0um 
Carrier. Nitrogen 1 kg/an3 

Datafile: 0213P34.CHR {) 
Sample: 5 ppb BTEX OPEN STD 

Operator. MAP 

oO.OOOmV 800.000mV 
"'1> .05~---------------------------------------'-----> 

./0.983 

./1.383 

./2.083 

..'2.900 

BENZENEl-4.000 

J:=:=::=====- SS-TFT/5.283 

l::==-TOLUENEJS.866 

ss.aFBf10.983 

./11.566 

Component Retention Area External 

'm:NE 4.000 435.448 5.08 
·TFT 5.283 1087.754 12.16 
~UENE 6.866 410.303 5.04 
-iYlBENZENE 9.133 308.065 4.68 
P-XYLENE 9.300 983.321 9.99 
~ENE 9.833 370.108 5.00 
.SFB 10.483 4485.610 19.67 
.SFB 10.983 7.084 0.03 

8087.692 61 .71 

SS-BFBJI0 .... 83 

Internal Units 

5.0763 ppb 
12.1645 ppb .... .... 
5.0449 ppb 
4.6790 ppb 
9.9870 ppb 
5.0568 ppb 

19.6737 ppb 
0.0311 ppb 

61 .7134 



.nalysis date: 0312112002 14:37:03 
Method: EPA 8020A mod. 
lab ID: QC..3-P& T 

.)ascription: PIO.CHANNEL 1 
Column: Rtx-5, 30m,ID.53mm,5um 
Carrier: Nitrogen 1 k9f an3 

0$._file: C:\PEAKWIN\0321P11 .CHR () 
- ';e' 7 ppb BTEX CLOSE STD 

.t0r. MAP 

ao000mv 

l 

b BENZENE/3.eae 

r. 

h SS·'IFT/5 183 

~ TOLUENE/9 786 

t:==- O.XYLENE/9 766 

I 

' 
Component RRtent19n Area External 

IZENE 3.866 607.250 7.08 
ITT 5.183 1090.307 12.19 

)lUENE 6.766 585.474 7.20 
£11Yl.P~"'ZENE 9.050 463.541 7.04 

) llE 9.216 1386492 14.08 
'( . 9.766 532.578 7.28 

>-BFB 10.416 4226.782 18.54 

8892.424 73.41 

} 

800 OOOmV 

SS·BFB/10 418 

Internal Units 

7.0792 ppb 
12.1931 ppb 
7.1987 ppb 
7.0404 ppb 

14.0818 ppb 
7.2766 ppb 

18.5385 ppb 

73.4084 



1alysis date: 0312112002 13:27:02 
Method: EPA 8020A mod. 
Lab ID. GC-3-P&T 

Desaiption: PIO.CHANNEL 1 
Column: Rtx-5, 30m,ID.53mm,5um 
Carrier. Nitrogen 1 kg/cm3 

Data file: 0321 P9.CHR 0 
Sample: JLA032matrix spike 

Operator. MAP 

~OOOOmV 

] 

BENZENE/3.866 

. 
SS· TFT/5.183 

TOLUEN~.766 

~ ::- FllM 
81=N?'Bffi'P O"M&P.)CYLENE/9216 

0-XYLENE/9. 766 

: omponent Retention Area External Internal Units 

"4ZENE 3.866 611 .165 7.12 7.1248 ppb 
·TFT 5.18~ 1017.734 11 .38 11 .3815 ppb 
LUENE 6.7~ 500.074 7.33 7.3291 ppb 
iYl..BENZENE 9.050 4'59.167 6 .97 6.9740 ppb 
P...XYLENE Bf~ 1396.044 14.18 14.1788 ppb 
:YLENE 9. 0 505.144 6.90 6 .9018 ppb 
·BFB 10 .tl~ :4~33.215 18.57 18.5667 ppb 

8818.543 72.46 72.4567 

800000mV 

SS-BFS/10 • 16 

I I 
J 

.- . ., 



1atysi& date: 03/2112002 14:17:33 
Method: EPA 8020A mod. 
Lab ID: GC-3-P& T 

Jescription: PIO-CHANNEL 1 
Column: Rt>c-5, 30m,ID.53mm,5um 
Carrier: Nitrogen 1 kg/cm3 

Data.file: 0321P10.CHR () 
F:· ~: JLA032mabix spike duplica 

C .r: MAP 

SOOOOmV 

[~:=:::::=,,.. BENZENE/3.883 

~(=-=======-=-- SS·TFT/5. 183 

~ TOLUENEIS 766 

t:::===- O·XVl.ENE/9.766 

t=======================~~=---- SS-BFB/10.-416 

::ompol)ent Retention Area External Internal Units 

IZENE 3.883 594.572 6.93 6.9314 ppb 
rFT 5.183 1175.886 13.15 13.1501 ppb 

LUE NE 6.766 569.652 7.00 7.0042 ppb 
·Wt.er·~ENE 9.066 433.808 6.59 6.5888 ppb 
>-x- l: 9.233 1375.638 13.97 13.9715 ppb 
YL 9.766 514.662 7.03 7.0319 ppb 
-BFB 10.416 4271 .073 18.73 18.7328 ppb 

8935.291 73.41 73.4107 

800000mV 



- -· - --
alysis date: 03/2112002 10:46·29 

Method: EPA 8020A mod. 
Lab ID: GC-1 

Description: PIO-CHANNEL 1 
Column: Rtx-5 30m, .53mm, 5.0um 
Carrier. Nitrogen 1 kg/an3 

Data file: 0321P2.CHR () 
Sample: METHOD BLANK 

Operator: MAP 

40000mV 

( 

l 
-

-17.933 
/ 

~nt Retention Area 

TFT 
-BFB 

5.183 678.241 
10.433 1381.106 

2059.347 

SS·TFT/5.183 

External Internal Units 

7.58 
6.06 

7.5849 ppb 
6.0575 ppb 

13.64 13.6424 

400000mV 

SS-SFB/10 . .C33 

l 
.J 



_j 

LABORATORY QA/QC 

CH2M HILL PROJECT NO. 167722.Fl.FQ 

OSL Project #0210318CH2M-3 

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

SAMPLE DATE BENZENE 
NUMBER ANALYZED (µg/L) 

JLA032 03/21/02 ND 
JLA032 DUP 03/21/02 ND 

DETECTION LIMIT (µg/L) 1.0 

"ND" INDICATES ANAL YTE NOT DETECTED AT OR ABOVE THE LISTED DETECTION LIMIT 
OUP =LABORATORY DUPLICATE 
1111/L = MICROGRAMS PER LITER 
ANALYSES PERFORMED BY: MARCO A. PEDRAZA 
DATA REVIEWED BY: KEVIN SHELBURNE 

TOLUENE 
(µg/L) 

ND 
ND 

1.0 

ETHYL- TOTAL 
BENZENE XYLENES 

(µg/L) (µ9/L) 

ND ND 
ND ND 

1.0 3.0 



alysis date: 0312112002 11:13:49 
Method: EPA 8020A mod. 
Lab ID: GC-3-P& T 

:>escription: PIO-CHANNEL 1 
Column: Rtx~. 30m,ID.53mm,5um 
Carrier: Nitrogen 1 ~ 

Data file: 0321 P3.CHR 0 
Sample: ILA029/0318CH2M-3 

Operator. MAP 

30 000mV 

1 

1 
l 
IC::=======~ SS-TFT/5.183 

t::=================~--- ss..eFe110.<400 

QOl>OOent Retention Area 

'"FT 
FB 

5.163 1260.788 
10.400 3056.968 

4317.756 

External Internal Unit's 

14.10 
13.41 

27.51 

14.0900 ppb 
13.4078 ppb 

27.5074 

800000mV 

-. l 



nalysis date: 0312112002 11 :39:43 
Method: EPA 8020A mod. 

r 

Lab ID: GC-3-P& T 
:>escription: PIO-CHANNEL 1 

Column: Rtx·5, 30m,ID.53mm,5um 
Carrier: Nitrogen 1 kglcm3 

DataJlle: 0321 P4.CHR () 
~ ~: ILA030/0318CH2M-3 

< :>r. MAP 

BOOOOmV 

l 

t::===============~--- SS-SFB/10 ... 00 

Component Retention Area 

Irr 5.166 1028.918 
3FB 10.400 2827.221 

3856.139 

. 
J 

External Internal Units 

11.51 
12.40 

23.91 

11.5066 ppb 
12.4001 ppb 

23.9067 

aooooomv 



-tysrs date: 0312112002 11 :57:54 
Method: EPA 8020A mod. 
Lab ID: GC-3-P&T 
~: PID~HANNEL 1 

Column: Rtx-5, 30m,I0.53mm,5um 
Canier. Nitrogen 1 kgtcm3 

Data file: 0321P5.CHR () 
Sa"l)le: JLA032/0318CH2M-3 

Operator. MAP 

:> OOOmV 

':==========-- SS·TFT/5 160 

t=====================,,._ ___ SS-BF9110.400 

>fTl>OOent Retenbon Area 

T 
B 

5.166 1423.546 
10.400 3543.362 

4966.908 

External Internal UnitS 

15.92 15.9198 ppb 
15.54 15.5411 ppb 

31 4Q 31 .4608 

[ 

800000mV 



Method: EPA 8020A mod. 
Lab ID: GC-3-P&T 

Jescription: PIO-CHANNEL 1 
Colu11V1: Rtx-5, 30m,ID.53mm,5um 
C8nier: Nttrogen 1 kglan3 

Data file: 0321 P6.CHR () 
.. le: JLA032/0318CH2M-3 OUP 

or: MAP 

80000mV 

l 
.. j 

J 

1 
I 

C::=~ SS-TFT/5.183 

800 OOOmV 
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