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Executive Summary 

The U.S. Navy has conducted a Site Characterization (SC) investigation of a former 
underground storage tank (UST) located near Building 2036 (Site 2036) at U.S. Naval Station 
(NAVSTA) Roosevelt Roads, Puerto Rico. The former UST at Site 2036 was a 550-gallon 
fiberglass tank that stored waste oil. The UST was removed in March 1999 because it was no 
longer in service. Following tank removal, samples were collected from the excavated soil 
and from the walls of the excavated pit and analyzed for total petroleum hydrocarbons 
(TPH) and benzene, toluene, ethylbenzene, and 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 2036 was conducted during February 15 to June 7, 2002. The 
primary objective of the SC investigation was to assess the horizontal and vertical extent of 
potential soil and groundwater contamination from the former 550-gallon waste oil UST and 
associated piping that were removed from the site. The SC investigation involved installing 
six exploratory soil borings and five permanent groundwater monitoring wells; collecting 
and analyzing soil and groundwater samples; and performing a qualitative risk assessment 
based on the investigation findings. 

Samples from each exploratory soil boring were collected every 3 feet starting at 3 feet 
below land surface (bls) and terminating at 3 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 2036 is controlled by slight elevation differences between the 
project site and nearby coastline. Based on water table elevation measurements taken during 
the SC investigation, groundwater flows predominantly in a southward direction away 
from the former UST. Grow1dwater at Site 2036 was encountered at depths ranging from 
7.07 to 7.49 ft bls. The small differences in water table elevations at the site are attributed to 
the flat topography of the site. 

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

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

Based on the findings of the SC investigation, No Further Action is recommended for Site 
2036. Because of the absence of hydrocarbon contamination in the groundwater at the site, 
and the low levels of soil contamination that are expected to be reduced by natural 
biodegradation over time, no remediation measures are recommended for the site. 
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SECTION1 

Introduction 

Pursuant to Navy CLEAN II 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 2036 (Site 2036) at U.S. Naval Station (NA VSTA) 
Roosevelt Roads, Puerto Rico. The objective of the SC investigation was to assess the extent 
of potential petroleum contamination in the soil and groundwater where the UST was once 
located. This report presents the findings of the SC investigation conducted at Site 2036. This 
report will be submitted to the Underground Storage Tank Management Division (USTMD) 
of the Puerto Rico Envirorunental Quality Board (PREQB) for review. 

1.1 Project Location 

NAVSTA Roosevelt Roads is located near the town of Ceiba on the eastern end of Puerto 
Rico. The approximate location of the station is 18° 15' 00" North latitude and 65° 39' 30" 
West longitude (Figure 1-1). The approximate location of Site 2036 is shown on Figure 1-2. 
The former UST at Site 2036 was located adjacent to the existing Building 2036 which is used 
as the oil spill response facility at NA VST A Roosevelt Roads. The site topography is shown 
on Figure 1-3. 

1.2 Site Background 
The former UST at Site 2036 was a 550-gallon fiberglass tank that stored waste oil. The UST 
was removed in March 1999 because it was no longer in service. Following tank removal, 
samples were collected from the excavated soil and from the walls of the excavated pit and 
analyzed for total petroleum hydrocarbons (TPH) and benzene, toluene, ethylbenzene, and 
xylene (BTEX). The grab sample taken from the excavated soil had a TPH concentration of 
6,056 milligrams per kilogram (mg/Kg) and non-detectable BTEX. The grab samples taken 
from the walls of the excavated pit had TPH levels that ranged from< 10 to 1,050 mg/Kg 
and non-detectable BTEX. 

1.3 Previous Investigations 
No previous SC investigations have been conducted at Site 2036. The U.S. Navy requested 
that a SC investigation be conducted at Site 2036 to evaluate whether petroleum products 
once stored in the former UST have impacted the soil and groundwater at the site. 

1.4 Project Objectives 
The primary objective of the SC investigation at Site 2036 was to assess the horizontal and 
vertical extent of potential soil and groundwater contamination from the former 550-gallon 
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SECTION 1 - INTRODUCTION 

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

A total of six (6) soil borings and five (5) permanent monitoring wells were installed at Site 
2036 to meet the project objectives. Soil and groundwater samples collected from the soil 
borings and monitoring wells were analyzed by On Site Labs, Inc., of Caguas, Puerto Rico. 
The findings of the investigation were used to assess potential exposure to human health 
and the environment. 
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SECTION2 

Investigation Methodology 

The SC investigation at Site 2036 was conducted during February 15 to June 7, 2002 by two 
experienced CH2M HILL environmental engineers and a 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 six exploratory soil borings were installed at Site 2036 (Figure2-1). 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 VSTA 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 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 801SB 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 
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SECTION 2 - INVESTIGATION METHODOLOGY 

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

2.1.3 Groundwater Screening 
For groundwater screening, one groundwater sample was collected from each soil boring 
using a peristaltic 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 five permanent groundwater monitoring wells were installed at Site 2036 (see 
Figure 2-1). The locations of the monitoring wells were determined from screening and 
analyses of soil and groundwater samples collected from the exploratory soil borings. 

As shown on Figure 2-1, monitoring well 2036-MWl was installed where the former UST was 
once located. One monitoring well (2036-MW2) was installed upgradient and three wells 
(2036-MW3, 2036-MW4, and 2036-MWS) were installed downgradient of the former UST. 

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

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

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

Because hollow stem augers were used during this project, the filter pack was placed as the 
augers were withdrawn from the borehole. Augers were pulled in 2- to 3-foot intervals 
during this process. Care was exercised while placing the filter pack through the augers to 
prevent 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. 
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SECTION 2- INVESTIGATION METHODOLOGY 

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 2-foot x 4-inch concrete pad. The installed pad 
was sloped gently away from the cover to allow for drainage. Water tight, locking caps (all 
keyed alike) were installed. 

TABLE2·1 
Monitoring Well Completion Summary 
Site 2036, U.S. Naval Station Roosevelt Roads 

Well Designation 2036-MW1 2036-MW2 2036-MW3 

Date Installed 02121/2002 0212212002 02125/2002 

Total Well Depth {ft, bis) 15 15 15 

Type of Completion Flush Flush Flush 

Top of Casing Elevation (ft) 107.97 107.91 108.17 

Casing Type Schedule Schedule Schedule 
40PVC 40 PVC 40 PVC 

Casing length {ft) 5 5 5 

Screen Type Schedule Schedule Schedule 
40PVC 40PVC 40PVC 

Screen Slot Size (in) 0.01 0.01 0.01 

Screen Length {ft) 10 10 10 

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

Note: 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 
bis = below land surface 

2.2.2 Monitoring Well Development 

2036·MW4 2036-MW5 

02/25/2002 02/25/2002 

15 15 

Flush Flush 

108.25 108.07 

Schedule Schedule 
40PVC 40 PVC 

5 5 

Schedule Schedule 
40PVC 40PVC 

0.01 0.01 

10 10 

5-15 5-15 

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, 
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SECTION 2- INVESTIGATION METHODOLOGY 

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 0. 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 1-
liter bottle. The required sample bottles were then filled directly from the 1-liter amber bottle. 

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

2.3 Groundwater Elevation Measurements 
The top-of-casing elevations of the five monitoring wells installed at Site 2036 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 provided as Figure 2-2. As shown on the Figure 2-2, groundwater at Site 2036 
flows predominantly in a southward direction away from the former UST location. 

TABLE 2-2 
Water Table Elevation Data 
Site 2036 · U.S. Naval Station Roosevelt Roads 

Elevation of Depth to Water Level 
Well Top of Casing Water Elevation 

Designation Date {ft, RRD) (ft) (ft, RRD) 

2036-MW1 06/07/2002 107.97 6.77 101.20 

2036-MW2 0610712002 107.91 6.70 101.21 

2036-MW3 06/07/2002 108.17 7.00 101.17 

2036-MW4 0610712002 108.25 7.09 101.16 

2036-MW5 06/07/2002 108.07 6.96 101 .11 

Note: ft= feet 
RAD = Roosevelt Roads datum (MSL + 100 ft) 
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SECTION 2 - INVESTIGATION METHODOLOGY 

2.4 Quality Assurance/Quality Control 
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 
(ORO and GRO) 

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

The results of these analyses were submitted to the disposal 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 NA VST A 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 NA VST A 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 NA VST 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 2036 lies within a facility and parking lot (approximately 8.5 feet 
above msl) with local generally flat topography. Beneath Site 2036, the encountered 
subsurface lithology consisted of shell, shelly sand, silty sand and silt from deposition and 
clay from highly weathered volcanic rock. The colors of encountered lithologies 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 2036 is controlled by slight elevation differences between the 
project site and nearby coastline. Groundwater flows predominantly in a southward 
direction away from the former UST (see Figure 2-2). Groundwater at Site 2036 was 
encountered at depths ranging from 7.07 to 7.49 ft bls. The small differences in water table 
elevations at the site are attributed to the flat topography of the site. 
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SECTION 4 

Investigation Findings 

The findings of the SC investigation of Site 2036 are presented in the following subsections. 
All QC sample results indicated that the laboratory analy tical data were valid. The 
comprehensive analytical data for collected samples, including QC data, and chain-of-custody 
records are provided as Appendix E. 

4.1 Soil Screening Results 
The soil screening results for Site 2036 are presented in Table 4-1. As shown in Table 4-1, 
total organic vapors emitted from collected soil samples were very low for all soil borings. 
Total organic vapor levels ranged from 0to18.9 parts per million (ppm). OVM readings that 
are this low indicate negligible organic vapor levels from either hydrocarbons or methane. 
The two soil samples collected from each boring were also analyzed for TPH GRO and DRO 
as discussed in Section 4.3. 

TABLE 4-1 
Soil Screening Results 
Site 2036, U.S. Naval Station Roosevelt Roads, 

Sample Date Sample Depth Total Organic 
Designation Sampled (ft BLS) Vapors (ppm) 

2036-5801 02/19/2002 0-1 0.2 

02/19/2002 3-4 0.2 

2036-5802 02/20/2002 0-1 0 

02/20/2002 3-4 0 

2036-5803 0212012002 0-1 18.9 

02/20/2002 3-4 0.5 

2036-5804 02/20/2002 0-1 0.2 

0212012002 3-4 0.5 

2036-5805 2/21/02 0-1 0 

2/21/02 3-4 0 

2036-5806 2/21/02 0-1 0 

2/21/02 3-4 0.1 

Notes: 
8LS = below land surface 
ppm = parts per million 

TPN 
W:\E167722_SITE CHARACTERIZATION STUDIES\SITE2036REPORT_JUL Y 2002.DOC 4-1 



SECTION 4- INVESTIGATION FINDINGS 

4.2 Groundwater Screening Results 
The groundwater screening results for Site 2036 are presented in Table 4-2. As shown in 
Table 4-2, none of the groundwater samples collected from the soil borings installed at Site 
2036 had detectable levels of TPH or BTEX. 

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

Soil Boring 

2036-S801 

2036-S802 

2036-S803 

2036-S804 

Date Sampled 

02/19/02 

02120102 

02120102 

02120102 

Sample Matrix 

Water 

Water 

Water 

Water 

2036-SB05 02/21/02 Water 

Notes: TPH Total Petroleum Hydrocarbons 

EPA Method EPA Method 
80158 80156 

(GRO) TPH (ORO) TPH 
(mg/kg) (mg/kg) 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

Total BTEX = Sum of Benzene, Toluene, Ethylbenzene, and Xylene Concentrations 
mg/kg = Milligrams per Kilogram 
UST = Underground Storage Tanks 
ND = Non Detectable 

EPA = Environmental Protection Agency 
80158 (GRO) =EPA Method 80158 Gasoline Range Organics 
80158 (ORO)= EPA Method 80158 Diesel Range Organics 

4.3 Soil Analytical Results 

EPA Method 
8020A 

Total BTEX 
(mg/kg) 

ND 

ND 

ND 

ND 

ND 

The soil analytical results for Site 2036 are presented in Table 4-3. As shown in Table 4-3, 
five soil samples had detectable levels of DRO TPH. None of the soil samples had detectable 
levels of GRO TPH or BTEX. Of the soil samples that had detectable levels of DRO TPH, 
only one sample (2036-SB3) exceeded the PREQB target level of 100 mg/Kg for total TPH. 
The 01 -1' depth interval in 2036-SB3 had a DRO TPH level of 260 mg/Kg. 

The 2036 facility is used for oil spill response and recovery operations at NA VST A Roosevelt 
Roads. Petroleum-contact water that is recovered from oil spill sites is stored in tanker 
trucks that are parked and offloaded at Site 2036. Small releases of petroleum-contact water 
during such operations may have occurred at the site in the past. As a result, the former 
UST may not be the source of the minor surface soil contamination at the site. The nature of 
the soil contamination, lack of groundwater contamination, and the ongoing oil spill 
response activities at the site suggest that the contamination source may be from routine 
handling of recovered petroleum-contact water instead of from the former UST. 
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SECTION 4 - INVESTIGATION FINDINGS 

TABLE 4-3 
Soil Analytical Results 
Site 2036, U.S. Naval Station Roosevelt Roads 

EPA Method 80158 EPA Method 80158 EPA Method 8020A 
Date Sample (GRO) TPH (ORO) TPH Total BTEX 

Soil Boring Sampled Matrix (mg/kg) (mg/kg) (mg/kg) 

2036-SB01 (0-1) 02/19/02 Soil NO 71 NA 

2036-SB01 (3-4) 02/19/02 Soil ND ND NA 

2036-SB02 (0-1) 02120102 Soil NO NO NA 

2036-SB02 (3-4) 02120102 Soil ND 31 NA 

2036-SB03 (0-1) 02120102 Soil ND 260 NA 

2036-SB03 (3-4) 02120102 Soil NO 27 NA 

2036-SB04 (0-1) 02120102 Soil ND ND NA 

2036-S804 (3-4) 02120102 Soil ND NO NA 

2036-SB05 (0-1) 02/21/02 Soil ND ND NA 

2036-S805 (3-4) 02/21/02 Soil ND ND NA 

2036-S806 (0-1) 02/21/02 Soil NO 58 NA 

2036-S806 (3-4) 02/21/02 Soil ND ND NA 

Notes: 
TPH = Total petroleum hydrocarbons 
Total 8TEX= Sum of benzene, toluene, ethylbenzene, and )0,1lene concentrations 
mg/kg = Milligrams per kilogram 
UST = Underground storage tanks 
ND = Non detectable 
NA = Not applicable 
EPA = Environmental Protection Agency 
80158 (GRO) = EPA Method 80158 gasoline range organics 
80158 (ORO)= EPA Method 80158 diesel range organics 

4.4 Groundwater Analytical Results 
The groundwater analytical results for Site 2036 are presented in Table 4-4. As shown in 
Table 4-4, none of the groundwater samples collected from the newly installed permanent 
monitoring wells had detectable levels of TPH or BTEX. 
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SECTION 4- INVESTIGATION FINDINGS 

TABLE 4-4 
Groundwater Analytical Results 
Site 2036, U.S. Naval Station Roosevelt Roads 

PRE QB 
Target 

Parameters Levels 2036-MW-1 2036-MW-2 2036-MW-3 2036-MW-4 2036-MW-5 

Date Sampled 03/06/02 03/09/02 03/05/02 03/05/02 03/05/02 

Benzene (µg/L) 5 ND ND ND ND ND 

Toluene (µg/L) 1,000 ND ND ND ND ND 

Ethylbenzene (µg/L) 700 ND ND ND ND ND 

Total Xylenes (µg/L) 10,000 ND ND ND ND ND 

Total BTEX {µg/L) 50 ND ND ND ND ND 

TPH GRO (ug/L) ND ND ND ND ND 

TPH ORO (µg/L) ND ND ND ND ND 

Total TPH {µg/L) 50,000 ND ND 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 
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SECTION 5 

Qualitative Risk Assessment 

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

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

5.1 Nature and Extent of Release 
Facility 2036 is used for oil spill response and recovery operations at NA VSTA Roosevelt 
Roads. Petroleum-contact water that is recovered from oil spill sites is stored in tanker 
trucks that are parked and offloaded at Site 2036. 

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

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

• No petroleum contamination was detected in any of the groundwater samples collected 
at the site. 

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

• All of the five soil samples with DRO TPH detections, including the sample with the 
highest concentration, are in areas covered by concrete pavement. As such, these areas 
are protected from downward infiltration of rain water. The surface soil contamination 
detected in SB03 likely infiltrated through the seal joint between the two slabs of 
concrete pavement where the soil boring is located. 
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SECTION 5 - QUALi TA TIVE RISK ASSESSMENT 

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

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

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

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

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

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

• The facility has restricted access (i.e., authorized personnel only) 

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

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

• The minor soil contamination is overlain by concrete pavement, preventing its exposure 
to biological receptors . 

• The facility does not provide any suitable habitat to any known wildlife species. 

• Migration of contamination to the marine environment either by surface runoff or lateral 
migration of potentially contaminated groundwater is not expected to occur. This is 
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SECTION 5- QUAUTATIVE RJSKASSESSMENT 

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

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

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

• A feasible environmental transport route (e.g., dissolved groundwater constituents). 

• An exposure point of potential contact with receptors (e.g., potable well). 

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

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

5.3.4 Groundwater Consumption Pathway 
The tropical rain forest, El Yunque, provides the primary source of potable water in eastern 
Puerto Rico. El Yunque is located approximately 5 miles west of NA VST A Roosevelt Roads. 
NA VSTA Roosevelt Roads has a gravity feed distribution system from El Yunque to the 
Water Treatment Plant. Because of the availability of surface water in eastern Puerto Rico, 
groundwater is not exploited by the U.S. Navy as a source of potable water; therefore, this 
pathway is incomplete. 

5.3.5 Ingestion and Inhalation Pathways 
The only potential ingestion and inhalation pathways for chemicals of concern is if 
excavation or drilling activities were conducted at Site 2036. Workers may be exposed 
through direct contact with the soils during such activities. However, site access is restricted 
and any construction activities would require the approval of the U.S. Navy Engineering 
Command prior to work at the site. If any excavation or drilling activities were to be 
conducted at the site, proper health and safety precautions will be taken to control exposure 
to the low TPH levels detected in the soil. Therefore, the likelihood of an ingestion or 
inhalation pathway at the site is extremely low. Moreover, the DRO TPH levels at the site 
are well below human direct exposure cleanup target levels. 
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SECTION 5- QUALITATIVE RJSK ASSESSMENT 

5.4 Risk Evaluation 
The findings of the QRA indicate that all potential exposure pathways are incomplete at Site 
2036 under current site conditions. The missing exposure pathway elements are either a 
viable exposure point and/ or viable exposure route. The analytical results of the SC 
investigation indicate that benzene, which is the primary petroleum contaminant of concern 
for human health and the environment, is not present in the soil or groundwater at the site. 
The minor TPH levels in the surface soils are well below human direct exposure cleanup 
target levels. Moreover, this soil contamination is overlain by concrete pavement, limiting 
its exposure to human contact and to air and downward infiltration of rainwater. No 
groundwater contamination was detected at the site; therefore, lateral migration of 
contaminants in the groundwater is not a concern. For these reasons, Site 2036 does not pose 
a significant risk to human health or the environment. 
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SECTION6 

Remediation Assessment 

6.1 No Further Action 

6.1 .1 Soils 
Based on the laboratory analytical results, GRO TPH and BTEX were not detected in the 
soils at Site 2036. A DRO TPH concentration above the PREQB target level for total TPH was 
detected in one soil sample in the southwestern part of the site. Given that the identified 
contamination is minimal, localized, and restricted to the uppermost surface soil (which is 
overlain by concrete pavement), natural biodegradation is expected to reduce the TPH level 
to below the PREQB target level over time. Furthermore, the results of the qualitative risk 
assessment indicate that the minor soil contamination does not pose a significant risk to 
human health or the environment. The minor TPH levels in the surface soil are well below 
human direct exposure cleanup target levels. The soil contamination is covered by concrete 
pavement which prevents it from being exposed to air or downward infiltration of rain 
water. For these reasons, No Further Action is recommended for this site. 

6.1.2 Groundwater 
No groundwater contamination was detected at Site 2036. As a result, No Furthei· Action is 
recommended for this site. 
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SECTION7 

Conclusions and Recommendations 

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

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

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

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

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

7 .2 Recommendations 
Based on the findings of the SC investigation, CH2M HILL recommends No Further Action 
(NF A) for Site 2036. Because of the absence of hydrocarbon contamination in the 
groundwater at the site, and the low levels of soil contamination that are expected to be 
reduced by natural biodegradation over time, no remediation measures are recommended 
for the site. 
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APPENDIX A 

Soil Boring Logs 



Site Number I BORING NUMBER 

e 2036 2036-58-01 SHEET 1 OF , 
CH2MHILL 

~ SOIL BORING LOG 

PROJECT : RRNAS She 2036 LOCATION: Roosevelt Roads Naval Alr Stalioo, Ceiba PR 
ELEVATION ; DRILLING CONTRACTOR Geoworks, Inc. 
DRILLING METHOD AND EQUIPMENT USED : SS Hand Auger, Mobi4e Drill Rlo with ~.25' ID, 6.25" OD 
WATER LEVELS : 1 feet START . 02/1912002 END : 02/1912002 LOGGER : H""' El 
DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION COMMENTS 

INTERVAL !FD PENETRATION 
I RE COVE~ TEST SOIL NAME. uses GROUP SYMBOL, COlOR, DEPTH OF CASING, DRILLING RATE. 

#fTYPE RESULTS MOISTURE CONTENT. RELATIVE DENSITY, DRILLING FLUID LOSS, 
6·~·~·"6· OR CONSISTENCY, SOIL STRUCTURE. TESTS. AND INSTRUMENTATI""' 

INl MINERALOGY. I I 
Surfaee: 2· ••Phalt 
2· Fiii, some aogular rods up to 3· fn diameter. 1ome aayey silt, 3/1, 

- 1 very c1a11< greenish gray, GLEY I. 0· 1 loot OVM ; 0.2 ppm 

- 2 

- 3 3.5 ft fine 10 coarse und Wllh some angular rocks up to O.s.lnch in 
diameter. Some sheU fragments. 2.SY, 6/4, light yello\\-1sh brown 
Slightly molsl 

- 4 3-4 fool OVM a 0.2 ppm 

5 -

- 6 6.5 h: same as above. Waler al app<Ox 6.5 loot bis 

- 7 

- 8 

- 9 

- 10 

- 11 

- 12 

- 13 

- 14 

- 15 

- 16 

17 -
I 

18 -

19 
End of boring at 19 feel bis 



Site Number I BORING NUMBER 

e 2036 2036-58-02 SHEET 1 OF 1 

CH2M HILL ... SOIL BORING LOG 

PROJECT : RRNAS S"e 2036 LOCATION; Roosevelt Roads Naval Air Station Ceiba PR 
ELEVATION : DRILLING CONTRACTOR Geoworlts Inc. 
DRILLING METHOD AND EQUIPMENT USED : SS Hand Auger, Mobile Drill Rig with 4.25" ID, 6.2s• 00 
WATER LEVELS . 1 feet START : 02/2012002 END : 02/20/2002 LOGGER : HMH.EI 
DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION COMMENTS 

INTERVAL lFTI PENETRAnON 

RECOVE3:!'....(fil_ TEST SOIL NAME. uses GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE. 
#/TYPE RESUlTS MOISTURE CONTENT, RELATIVE DENSITY. DRILLING FLUID LOSS, 

I 
S-·6·~·~ OR CONSISTENCY. SOIL STRUCTURE, Tl'STS ANO INSTRUMENTATION. 

INI MINERALOGY. I I 
I Sul'lace: grass. en11ula1 rock lragmentt up IO 3" lo dlameler 
i 0·1' •ome roots. dry clayey silt. Some angular p<1bblo1 < I' In 

- 1 diameter. 2.SY. 514. llght olive broWn. some coars. gravel. 0.1 foot OVM = o ppm 

- 2 

- 3 3' lumlng light yellowish brown, 613, 2.SY, fine to coars• .. nc1 with 
shell fragments. 

- 4 3-4 loot OVM = 0 ppm 

- 5 

- 6 

- 7 7' same as above. Water at app<0xlmately 7' 

- II 

9 -

- 10 

11 -

- 12 

- 13 

14 -

- 15 

- 16 

- 17 

18 
End of bO~llQ at 18' bls 

111 -



Site Number I BORING HUMBER 

e 2036 2036-SB-03 SHEET t OF 1 

CH2MHILL 
~ SOIL BORING LOG 

PROJECT : RRNAS Sile 2036 LOCATION : Roosevelt Roads Naval Air Station, Ceil>a PR 
ELEVATION · DRILLING CONTRACTOR Geowoil<s Inc, 
DRILLING METHOD AND EQUIPMENT USED ; SS Hand Auger, Mobile Drill Ri9 with 4.25" 10, 6.25" OD 
WATER LEVELS : 7 reet START : 02/2012002 END : 02/2012002 LOGGER : HMH. EI 
DEPTH BELOW SU~ACE (FT] STANDARD SOIL DESCRIPTION COMMENTS 

INTERVAL IFTI PENETRATION 

RE COVE~ Tt:ST SOIL NAME, uses GROUP SYMBOL, COLOR. DEPTH OF CASING, DRILLING RATE. 
#fTYPE RESULTS MOISTURE CONTENT, RELATIVE OENSrTY, DRllUNG FLUID LOSS. 

e·-e·.s·.s· OR CONSISTENCY, SOil STRUCTURE. TESTS ANO INSTRUMENTATION 
!NI MJNERAL.OGY. i I 

Surface· 2• asphai1 
0-1' GLEY t, 4/1 , daO< greenish gray, some angular rocks up IO s· 

- , dlamete<, Clayey sWL ().1' OVM: 18.9 ppm 
r s· som<I ~mostone, fine to me<;tlum mix of2.5Y, 7/4, pale yellow 

- 2 2' tumlng llght yollowlsh b<own. 6/3, 2.5Y, floe to coarse sand wllh 
sllell tragmenls. Some le199 fragments of coral > Z' in diameter 

- 3 l' same as aboVe 

- ~ 3-4' OVM " 0.5 ppm 

- 5 

- 6 

.. 7 7'. Watet al approximately r 

- 8 

- 9 

- 10 

- 11 

- 12 

- 13 

14 -

15 -

- 16 

17 
End of bortno at 17' bis 

- 18 

- 19 



e CH2MHILL ... I Site Number 

2036 
BORING NUMBER 

2036.SB-04 

SOIL BORING LOG 

SHEET I OF I 

_,P_,R.:::O:..:Jc=Ec=Cc.:.T..:.; _ _,_RRNAS Site 2036 

ELEVATION : Df31Lj,ING CQNTRA...,C..,T..::0:.:.R:..G::;;e:;,o;.;;w"'or1<s=,:..:;ln"'c:.:.. ------------
LOCATION : Roosevelt Roads Naval A!!..S1atlon.~, ~C~ei~b~a~P_R~------• 

DRILLING METHOD AND EQUIPMENT USED : SS Hand Au~r. Mobile Drill Rl~t!' iJ5' ID ... 6.25' 00 
WATER.LEVELS : 7 feet START : 2120/02 END : 2120/02 LOGGER : HMH. El 

OEPTH BELOW SURFACE (FT) STANDARD 1-------- S,;;.0;,;1,;;.L ,;;.D,;;.E,;;.SC;,;R.;;l;..PT.;.;IO=N-------f-----.;C.;0.;;MM=E;..N;..TS,;;._ _____ -I 
INTERVAL IFTI PENETRATION 

, -

2 -

- 3 

4 -

- 5 

- 6 

- 7 

8 -

- 9 

- 10 

-
,, 

- 12 

_, 13 

- 14 

- 15 

- 16 

17 

- 18 

- 19 

RECOVE~ TEST SOIL NAME. uses GROUP SYMBOL, COLOR. 
#/TYPE RESULTS MOISTURE CONTENT, RELATIVE DENSfTY. 

OR CONSISTENCY, SOIL STRUCTURE, 
MINERALOGY 

Surface: 3' asphalt 

DEPTH OF CASING, DRILLING RATE, 
DRILLING FLUID LOSS, 

TEST" •ND INSTRUMENTATION. 
I I 

0·1' GLEY 1, 411, darlt greenish riray. some angular rocks up 10 5• 0-1' OVM % 0.2 ppm 

I 

diameter. Clayey silt. 

3' turning ll9h1 yellowish brown. 613, 2.5Y, ftne 10 <Oal'$8 sand with 
•hell fragments. Some l•'ll• fragments of coral > 2" In diameter. 

Waler a1 approximately 7 n bis 

End or boring a1 1 T Ills 

3-4' OVM a 0 .5 ppm 



Siie Number I BORING NUMBER 

e 2036 2036-SB-05 SHEET I OF 1 

CH2MHILL ... SOIL BORING LOG 

PROJECT: RRNAS Ske 2036 lOCATION: Roosevelt Roads Naval Alr SlaUon, Celba PR 
ELEVATION : DRILUNG CONTRACTOR Gaoworl<s Inc. 
DRILLING METHOD ANO EQUIPMENT USED : SS Hand Auoer Mobile Drill Rio with 4.25' 10 6.25' 00 
WATER LEVELS : 7 feel START: 2/21/02 END : 2121102 LOGGER: HMH.EI 
DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION COMMENTS 

INTERVAL IFTI PENETRATION 

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

6"-~>"·6'-6' OR CONSISTENCY. SOIL STRUCTURE, TI'STS ANn l!'ISTRIJMENTATION. 
INI MINERALOGY. I I 

Surlace: 3" asphalt 
0·1' Gl EY 1, 411, dari< 9raenlsh 9ray, some angular roet<s up to 3' 

- 1 diameter. 0-l'OVM=Oppm 

- 2 2.5' !urning fine lo medium mix. 2.5Y, 71~. pale yellow. some ohell 
fragments. coral as weA, Sllglltty molsl and angular frllgments of 
rock < 2· In diamete<. 

- 3 3' same as above 

- 4 3-4' OVM = 0 ppm 

- 5 

- 6 

- 7 Water at approxlmately 7' 

- 8 

- 9 

- 10 

11 -

- 12 

- 13 

14 -

15 -

16 

I 

End of boring at 16' bls 

- 17 

I 

- 18 

- 19 



e CH2MHILL 
~ 

PROJECT : RRNAS Site 2036 

ELEVATION · 

CiRIWNG METHOD AND EQUIPMENT USED : 

WATER LEVELS : NA START: 

DEPTH BELOW SURFACE (FT) STANDARD 

INTERVAL iFTI PENETRATION 

RECOVE~ TEST 
#/TYPE RESULTS 

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

- 1 

- 2 

- 3 

4 -

5 

- 6 

- 7 

- 8 

- 9 

- 10 

11 -

- 12 

- 13 

14 -

- 15 

- 16 

- 17 

- 18 

- 19 

2036 I Site Number BORING NUMBER 

2036-58-06 SHEET 1 OF 1 

SOIL BORING LOG 

LOCATION: Roosevelt Roads Naval />Jr SlaUon Celba PR 

DRILLING CONTRACTOR Geoworks Inc I 

SS Hand Auaer --
2121/02 END: 2121/02 LOGGER: HMH. El 

SOIL DESCRIPTION COMMENTS 

SOIL NAME, uses GROUP SYMBOL, COLOR. DEPTH OF CASING, DRILLING RATE, 
MOISTURE CONTENT, RELATIVE DENSITY, DRILLING FLUID LOSS. 

OR CONSISTENCY. SOIL STRUCTURE, TESTS ANO INSTRUMENTATION. 
MINERALOGY. I I 

Sutface: 3" uoltalt 
0.1· GLEY 1, ol/1, dar1< greenish gray, 50% ;mgular rocl<s < 4" 

In dlerno10<. salldy sill. 0·1' OVM ~ 0 ppm 
18" lumlng flnelmed;um mix ol 2.SY, 7/4, pale yellow iltty sand. 

Some shell fragments and chunk$ of COflll up lo 4' In diameter. 

3's""1e as above 

3-4' OVM : 0 .1 ppm 

Refusal at 5' bis 



APPENDIXB 

Monitoring Well Completion Diagrams 



e CH2MHILL 
~ 

SITE 

2036 

WELL ID 

2036-MW-01 

WELL COMPLETION DIAGRAM-FLUSH MOUNT 

LOCATION : Site 2036, Roosevelt Roads NAS 
PROJECT NUMBER : 167722.Fl.FQ 
DRILLING CONTRACTOR : G80W0f1<s toc. 
DRILLING METHOD ANO EQUIPMENT USED : Mobile Drill Rig, 4.2s· ID H.SA 
DRILLING START DATE: 02119/2002 DRILLING END DATE. 02/2112002 LOGGER: Hector M. Hernandez. Erik lse1 

4b 1"' 1 • Ground elevation at well 

2· Top of inner casing elevation 

3· Top of outer casing elevation 
5 

4· Wellhead protection cover type s·wew vauh 
a) drain tube? (yes/no) no 
b) concrete pad dimensions 2'x2'x4· 

5- Dia)type of well easing 2·scH40PVC 
Sb 5' a) Total depth 15feet 

b) Length of casing (Jess screen) 5faet 
7b 

6· Type/slot size of screen SCH 40 PVC 0.010' Slot 
a) Length ol screen 10feet 

Sa 18' 7· Type screen filter TEC Minerals Filter Media 100!blbaa 
a) Quantity used 4.5 bags 
b) Depth to top of filter pack (bis) 3 feet bis 

8· Type of seal Hole elu!il chies 
a) Quantity used 1 foot !unh;r:drated) 
b) Depth to top OI 61U!I (bis) 2feet 

9· Grout 

1 
a) Grout mlx used Portland Cement 
b) Method of placement Pour 

7 c) Vol. of well casing grout 2.3 ft' 

.. , 1 Q. OD of auger 7.25 Inches 

Development method Oiseosable Teflon bailer 
Geapume 

Development time 1 hour 36 minutes 

Estimated purge volume 51 gallons 

10! 6.25' Comments 



fl CH2MHILL 
~ 

SITE 

2036 

WELL ID 

2036-MW-02 

WELL COMPLETION DIAGRAM-FLUSH MOUNT 

LOCATION · Site 2036, Roosevelt Roads NAS 
PROJECT NUMBER : 167722.fl.FS 

DRILLING CONTRACTOR : GeowOllls Inc. 
DRILLING METHOD ANO EQUIPMENT USED : Mobile Drill Rig, 4.25" 10 H.S.A. 
DRILLING ST ART DATE: 02/2012002 DRILLING ENO DATE: 0212212002 LOGGER: Heclor M. Hernandez. Erik Iser 

4b 1"" 1 • Ground elevation at well 

2· Top oflnnercasJng elevation 

3- Top of outer casing elevation 

5 
4· Wellhead protection cover type 8" well vault 

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

5- OiaJtype of weU casing 2" SCH40 PVC 
Sb s· a) Total depth !Sleet 

b) Length of casing (less screen) Sleet 
7b 

6· Type/slot size of screen SCH 40 PVC 0.010" Slot 
a) Length of screen 10foot 

Sa 18' 7 • Type screen filter TEC Minerals Filter Media tOOlb/bao 
a) Quantity used 4.5 bags 
b) Depth to top of mt er pack (bis) 3feet bis 

8· Type of seal Hole elug chles 
a) Quantity used 1 foot !unh~dratedl 

- - - b) Depth to top c' seal (bis) 2 feet 

8----- 9- Grout 

1 
a) Grout mix used PorUand Cement 
b) Method of placement Pour 

7 c) Vol. of well casing grout 2.3 n' 

.. , 1 O· 00 of auger 7.25 inches 

Development method Disposable Tenon baNer 

Geo pump 

Development time 2 hours 17 minutes 

Estimated purge volume 51 gallons 

101 6.~~ Comments 



SITE WELL ID 

CH2M HILL 2036 2036-MW-03 

WELL COMPLETION DIAGRAM-FLUSH MOUNT 

~N · Site 2036, Roosevelt Roads NAS 
PROJECT NUMBER : 167722.Ft.FS 
DRILLING CONTRACTOR : Geowofks tnc. 
ORtlLING METHOD ANO EQUIPMENT USED : Mobile Drill Rig, 4.25" ID H.S.A. 
DRILLING START DATE: 02120/2002 DRILLING ENO DATE: 0212512002 LOGGER: Hector M . Hernandez. Erik Iser 

4b 1 "' 
' 

1 • Ground elevation at well 

2- Top of Inner casing elevation 

3· Top Of outer casing elevation 
5 

4- Wellhead protection cover type 8" well vault 
a) drain tube? (yeslno) no 
b) concrete pad dimensions 2'x2'x4' 

5- OiaJtype of well caslng 2• SCH40 PVC 
5b s· a J T otaJ depth 15 feel 

b) Length of casing (less screen) 5 feet 
7b 

6- Type/slot siZe of screen SCH 40 PVC 0.010" Slot 
a) Length of screen 10 feet 

5a 16 1· Type screen filter TEC Mif\erals Filter Medla 1001blbao 
a) Quantity used 4 bags 
b) Depth lo top of filter pack (bl s) 3 feet bis 

8· Type of seal Hote plug chips 
al Quantity used 1 foot (unhydrated) 
b) Depth to top°' seal (bis) 2 feet 

9· Grovl 

I 
a) Grout mix used Portland Cement 
b) Method of placement Pour 

7 c) Vol. of well casing grout 2.3113 

.. , 1 O· 00 of auger 7.25 Inches 

Development molllod Disposable Teflon bailer 

Geo pump 

Development time 2 hours 12 minutes 

Estimated purge volume 51 gallons 

101 6.2s· Comments 



Cit CH2MHILL 
~ 

SITE 

2036 

WELLIO 

2036·MW·04 

WELL COMPLETION DIAGRAM-FLUSH MOUNT 

LOCATION : Site 2036. Roosevelt Roads NAS 
PROJECT NUMBER : 167722.Fl.FS 
DRILLING CONTRACTOR : GeowOll\s Inc. 

DRILLING METHOD AND EQUIPMENT USED : Mobile Drill Rig, 4.25" ID H.SA. 
DRILLING START DATE: 02120/2002 DRILLING END DATE: 02125/2002 

4b 1- Ground elevation al well 

2- Top of inner casing elevation 

4a 
3- Top of outer casing elevation 

5 
4- Wellhead protection cover type 

a) drain tube? (yes/no) 

b) conaete pad dimensions 

5- DlaJlype of well casing 

5b 5' a) Total depth 

b) Length ol casing (less scteen) 

7b 

6- Type/slot size of 5a'een 
a) Length of screen 

Sa 1. 7 - Type screen flit er 

a) Quantity used 
b) Depth to lop of filter pack (bts) 

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

9- Grout 

1 
a) Grout mix used 
b) Method of placement 

7 c) Vol. of well casing grout 

.. , 10- OD of auger 

Development method 

Development time 

r .. ,, Estimated purge volume 

101 s.2s· Comments 

LOGGER: Hector M. Hernandez. Erik Iser 

8" well vault 

no 
2'x2'x4. 

2·scH 40PVC 

t5feet 

5 feel 

SCH 40 PVC 0 010• Slot 
IOfeet 

TEC Minerals Filler Media 100lb/baa 

4 bags 
3feet bis 

Hole p!ug chips 
1 foot (unhydrated) 

2 feel 

Portland Cement 
Pour 

2.3113 

7.25 inches 

Disposable Teflon bailer 

Geopump 

2 hours 1 minutes 

57 gallons 



e CH2MHILL 
~ 

SITE 

2036 

WELL ID 

2036-MW-05 

WELL COMPLETION DIAGRAM-FLUSH MOUNT 

LOCATION : Site 2036, Roosevelt Roads NAS 
PROJECT NUMBER : 16n22.Fl.FS 
DRILLING CONTRACTOR : Geowori<s Inc. 
DRILLING METHOD AND EQUIPMENT USED : Mobile DriU Rig. 4.2s· ID H.SA. 
DRILLING START DATE: 02/2112002 DRILLING END DATE· 0212512002 LOGGER: Hector M. Hernandez. Erik Iser 

4b 1"" 1· Ground elevabon at well 

2· Top ol Inner casing elevation 
4a 

3- Top Of outer casing eleva6on 
5 

4- Wellhead proleciion cover type 8' well vault 
a) drain tube? (Yes/no) no 
b) oonaete pad dimensions 2'x2'X4" 

5- Oia.Jtype of well casing 2· SCH40PVC 
5b 5' a) Total oopltl 15 feet 

b) Lengltl of casing (less screen) Sleet 
Tb 

6- Type/slot size or screen SCH 40 PVC, 0.01 o· Slot 
a) Lengltl ol $Ct88n 101eet 

5a 17' 7· Type screen filter TEC Minerals Filler Media 1 OOblbao 
a) Quantity used 3bags 
b) Deplh to top of filter paclt (bis) 3feetbls 

8- Type of seal Hole eiug cnies 
a) Quantity used 1 foot !unh~dratedl 
b) Oeplh to top o' seal (bis) 2feet 

9· Grout 

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

c) Vol. of well casing grout 2.3ft3 7 

~, 
1 0- 00 of auger 7.25 Inches 

Development method Disposable Teflon bailer 
Geo pump 

Development time 1 hour 35 minutes 

I • " I 
Estimated purge volume 50gallons 

10( 6.2s· Comments 



APPENDIXC 

Monitoring Well Development Logs 



PROJECT NUMBER WELL NUMBER 1 DATE 

167722.Fl.FQ 2036-MW-01 03/05/2002 

WELL DEVELOPMENT LOG 

PROJECT : RRNAS Site 2036 LOCATION: Roosevelt Roads NAS, Puerto Rico 
DEVELOPMENT CONTRACTOR : CH2MHill 
DEVELOPMENT METHOD AND EQUIPMENT USED : Olsoosable Teflon Bailer to remove sediment and Geooumo for develooment 
TOTAL DEPTH: 15.18 START WATER LEVELS: 7.19 START: 8:31 END : 10:07 LOGGER: Hector M. Hernandez 

MAXIMUM DRAWDOWN DURING PUMPING: 0.23 feet 
RANGE AND AVERAGE DISCHARGE RATE: Annroximatelv 0.25 oallons oer minute 
TOTAL QUANTITY OF WATER DISCHARGED: Aooroximatelv 30 oaltons with disoosable bailer and 21 oallons with Geooumo 
DISPOSITION OF DISCHARGE WATER: Milkv ora)'. in color1 no odor, clearing ue as development proaressed. 

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) (mg/L) 

(%) 

8;31 1.5 7.30 999+ 31.56 7.31 9.9 2.34 0.5 156 Water is milkv arav. no odor 
8:37 3 7.38 999+ 31.78 7.31 9.9 1.58 0.6 90 
8:43 4.5 7.38 491 31.80 7.31 9.9 1.09 0.6 65 
8:49 6 7.38 376 31.81 7.31 9.9 0.76 0.6 50 Water is tao water clear 
8:55 7.5 7.38 322 31.81 7.30 9.9 0.58 0.6 40 
8:56 Surae well screen Beain suroino well screen 
9:03 Surge well screen End suraina well screen 
9:04 7.5 7.38 999+ 32.02 7.36 9.7 1.62 0.5 53 Water is milkv arav, no odor 
9:10 9 7.40 999+ 31.89 7.37 9.8 1.63 0.5 58 
9:16 10.5 7.40 596 31.84 7.34 9.90 0.95 0.6 50 Water is clearino uo 
9:22 12 7.39 377 31.88 7.32 10.1 0.53 0.6 37 
9:28 13.5 7.39 352 31.87 7.31 10.0 0.49 0.6 33 Water is tao water clear 
9:29 Surae well screen Beain suraino well screen 
9:36 Surae well screen End sure~ well screen 
9:37 13.5 7.42 999+ 32.00 7.41 9.9 3.07 0.6 69 Water is milk.v arav. no odor, hiahlv turbid 
9:43 15 7.42 999+ 31.94 7.38 10.0 1.63 0.6 58 
9:49 16.5 7.42 484 31.96 7.38 10.0 0.83 0.6 46 Water is tao water clear 
9:55 18 7.41 299 31.83 7.33 10.2 0.52 0.6 39 

10:01 19.5 7.42 409 31.87 7.33 10.1 0.45 0.6 33 Water is tae water clear 
10:07 21 7.42 416 31 .88 7.33 10.1 0.46 0.6 31 
10:07 End of Develooment 

1:36 



PROJECT NUMBER WELL NUMBER I DATE 

167722.Fl.FS 2036wMW..02 0310712002 

WELL DEVELOPMENT LOG 

PROJECT : RRNAS Site 2036 LOCATION : Roosevelt Roads NAS. Puerto Rico 
DEVELOPMENT CONTRACTOR : CH2MHlll 
DEVELOPMENT METHOD AND EQUIPMENT USED ; Disoosable Teflon Bailer to remove sediment and Geooump for development 
TOTAL DEPTH: 15.33 START WATER LEVELS: 7.07 START : 03/0712002 END : 03/07/2002 LOGGER: Erik lsem 

MAXIMUM DRAWDOWN DURING PUMPING: 1.53 feet 
RANGE AND AVERAGE DISCHARGE RATE: Aooroximatelv 0.25 oallons oer minute 
TOTAL QUANTITY OF WATER DISCHARGED: Puroed aooroximatelv 20 oallons with the disoosable bailer and 21 with the Geooumo 
DISPOSITION OF DISCHARGE WATER: Water bBaan oravish brown cleared up towards end of develooment 

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) (mg/L) 

(%) 

9:25 1.5 8.40 999+ 30.66 7.29 9.70 12.26 0.5 65 
9:31 3 7.85 999+ 30.11 7.34 9.90 10.35 0.6 9 Water is dearino uo 
9:37 4.5 8.41 526 30.05 7.43 9.20 5.83 0.5 -63 Water is mur1<v light tan 
9:43 6 8.50 999+ 30.07 7.40 9.10 8.76 0.5 -42 
9:49 7.5 8.50 261 30.09 7.40 9.10 8.27 0.5 ·82 
9:53 9 8.53 35.3 30.89 7.41 9.10 7.73 0.5 -84 

Surae and bail well screen Beain suroino well screen 
Surge and bail well screen End suroino well screen 

10:30 9 8.10 999+ 30.53 7.07 11.4 11.36 0.7 -4 
10:36 10.5 8.23 999+ 30.24 7.14 11.1 10.2 0.6 -5 
10:42 12 8.55 707 30.15 7.36 10.00 9.82 0.5 -14 Tumino clear 
10:48 13.5 8.60 420 30.13 7.35 9.85 10.05 0.6 -29 
10:52 15 8.60 264 30.08 7.33 9.82 9.26 0.6 -38 

Surge and bail well screen Beoin suroino well screen 
Suroe and bail well screen End suroino well screen 

11:20 15 7.58 999+ 30.03 7.38 9.92 10.55 0.5 -36 
11:26 16.5 7.55 999+ 29.99 7.43 9.37 8.73 0.5 -73 
11:32 18 7.55 330 30.00 7.42 8.85 8.88 0.5 -70 
11:38 19.5 7.54 269 30.04 7.39 8.74 8.71 0.5 -72 
11:42 21 7.54 238 30.05 7.39 8.66 8.42 0.5 -74 

End of development final water aualitv is clear 

2:17 



PROJECT NUMBER WEUNUMBER I DATE 

167722.Fl.FS 2036-MW-03 02127/2002 

WELL DEVELOPMENT LOG 

PROJECT : RRNAS Site 2036 LOCATION : Roosevelt Roads NAS, Puerto Rico 
DEVELOPMENT CONTRACTOR : CH2M Hill 
DEVELOPMENT METHOD AND EQUIPMENT USED : Dlsoosable Teflon Baller to remove sediment and Geooumo for develonmAnt 
TOTAL DEPTH: 15.98 START WATER LEVELS : 7.35 START : 13:34 END : 15:48 LOGGER: Hector M. Hernandez 

MAXIMUM ORAWDOWN DURING PUMPING: 0.13 feet 
RANGE AND AVERAGE DISCHARGE RATE: 0.25 oallons per minute 
TOTAL QUANTITY OF WATER DISCHARGED: 35 aallons while removing sediments with bailer, and aooroximately 21 gallons with Geopump 
DISPOSmON OF DISCHARGE WATER: Initially very milky gray color. Highly turbid. Tapwater clear towards end of development. 

Military 
water Volume 

Depth to Turbidity Temperature 
Specific Dissolved 

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

Time 
(gallons) 

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

(%) 

13:37 1.5 7.35 999+ 32.79 7.25 4 .10 1.21 0.2 NR Milkv araY color, verv turbid, no odor 
14:00 3 NM 333 32.51 7.25 4.93 0.71 0.3 24 
14:06 4.5 NM 207 32.62 7.22 4.50 0.69 0.2 24 
14:12 6 7.48 227 32.58 7.22 4.31 0.69 0.2 8 
14:18 7.5 NM 669 32.68 7.22 4.18 0.69 0.2 -9 Water is clearing up 
14:19 Surae well screen Beain suraina well screen 
14:26 Suroe well screen End suroina well screen 
14:46 7.5 NM 999+ 31.63 7.25 505 1.43 0.3 2 Milky aray color, very turbid, no odor 
14:52 9 NM 413 32.63 7.24 4.64 0.72 0.2 -11 
14:58 10.5 NM 335 32.78 7.21 4.20 0.68 0.2 -34 
15:04 12 NM 259 32.75 7.20 4.06 0.65 0.2 -46 Water is clearina up 
15:05 Surae well screen Beain suraina well screen 
15:10 Suroe well screen End suroina well screen 
15:14 12 NR 999+ NR NR NR NR NR NR Milky aray color, very turbid, no odor 
15:20 13.5 NM 999+ 32.67 7.28 4.89 1.09 0.3 -59 
15:26 15 NM 999+ 32.57 7.24 4.58 0.60 0.2 -41 
15:32 16.5 7.56 649 32.61 7.20 4.09 0.53 0.2 -44 
15:38 18 NM 477 32.66 7.19 3.90 0.54 0.2 -50 Water is tap water clear 
15:42 19.5 NM 355 32.64 7.18 3.83 0.52 0.2 -53 Water is tap water clear 
15:48 21 NM 280 32.63 7.16 3.79 0.51 0.2 -55 Water is tap water clear 
15:49 End of Develooment 

2:12 



PROJECT NUMBER WELL NUMBER I DATE 

16n22.Fl.FS 2036-MW.04 02127/2002 

WELL DEVELOPMENT LOG 

PROJECT : RRNAS Site 2036 LOCATION : Roosevelt Roads NAS, Puerto Rico 
DEVELOPMENT CONTRACTOR : CH2MHm 
DEVELOPMENT METHOD ANO EQUIPMENT USED : DisPOsable Teflon Baller to remove sediment and r....,,..,. •mn tor devef"""""'I 
TOTAL DEPTH: 15.06 START WATER LEVELS : 7.45 START : 12:40 END : 14:57 LOGGER: Hector M. Hernandez 

MAXIMUM ORAWOOWN DURING PUMPING: 0.11 feet 
RANGE ANO AVERAGE DISCHARGE RATE: 0.25 aallons oer minute 
TOTAL QUANTITY OF WATER DISCHARGED: 30 Qallons while removin1:1 sediments with bailer, and approximately 27 ciallons with Geooumo 
DISPOSITION OF DISCHARGE WATER: lnitiallY verv milky gray color. HiQhlv turbid. Taowater clear towards end of develooment 

Military 
Water Volume 

Depth to Turbidity Temperature 
Specific Dissolved 

Salinity ORP 
Discharged pH Conductivity Oxygen Remarks: color. sheen. odor 

Time (gallons) 
Water (ft btoc) (NTU) (C) 

(mSJcm) (mg/L) 
(%) (mV) 

12:50 0 7.45 577 31.46 7.21 3.53 0.76 0.2 -164 Milky !lrav color. verv turbid. no odor 
12:54 1 NM 43.8 31 .42 7.22 3.35 0.71 0.2 -166 
12:58 2 NM 39.8 31.41 7.24 3.34 0.69 0.2 -170 
13:02 3 NM 29.0 31.41 7.26 3.3 0.69 0.2 -173 Water clearina uo 
13:03 Suma well screen Beoin suroina well screen 
13:07 Surne well screen End suraina well scnien 
13:08 3 NM 999+ 31 .70 7.28 6.51 0.44 0.3 -182 Milky 1:1ray color, verv turbid, no odor 
13:12 4 NM 999+ 31.57 7.35 4.07 O.o7 0.2 ·165 
13:16 5 NM 999+ 31.44 7.26 3.00 0.45 0.1 -142 
13:20 6 NM 698 31.43 7.25 2.92 0.60 0.1 -142 
13:24 7 NM 83.7 31.34 7.30 3.06 1.31 0.1 -142 Removed sediment from flow throuah cell 
13:29 8.25 NM 53.6 31.36 7.24 2.73 0.71 0.1 -140 
13:34 9.5 NM 28.7 31.36 7.23 2.71 0.66 0.1 ·141 
13:39 10.75 7.55 13.1 31.35 7.23 2.71 0.56 0.1 -147 
13:44 12 NM 8.4 31.34 7.24 2 .. 69 0.47 0.1 -151 Water is tap water clear 
13:45 Su"""' well screen Beain surging well screen 
13:54 Surrn> well screen End surainQ well screen 
13:55 12 7.56 999+ 31.52 7.24 5.35 0.34 0.3 -166 Milkv cirav color, verv turbid. no odor 
14:00 13.25 NM 999+ 31.50 7.27 3.20 0.43 0.2 -116 
14:05 14.5 NM 999+ 31.48 7.30 3.06 1.71 0.1 -119 Removed sediment from flow throuah cell 
14:10 15.75 7.56 170 31.45 7.25 2.80 1.01 0.1 -126 
14:15 17 NM 70.6 31.41 7.24 2.70 0.75 0.1 -137 
14:20 18.25 NM 43.3 31.45 7.23 2.66 0.65 0.1 -142 
14:25 19.5 NM 15.7 31.37 7.22 2.59 0.54 0.1 -147 
14:30 20.75 NM 8.5 31.36 7.22 2.58 0.48 0.1 -151 
14:35 22 NM 6.7 31.38 7.22 2.58 0.45 0.1 -154 
14:40 23.25 NM 5.2 31.38 7.22 2.58 0.42 0.1 -157 
14:45 24.5 NM 5.8 31.37 7.22 2.58 0.40 0.1 -160 
14:50 25.75 NM 6.4 31.39 7.22 2.58 0.37 0.1 -164 
14:55 27 NM 5.9 31 .39 7.22 2.59 0.34 O.t ·165 Water is tao water clear 
14:57 End of Develooment 



Military 
Water Volume 

Depth to Turbidity Temperature 
Specific Dissolved 

Salinity ORP 
Discharged pH Conductivity Oxygen Remarks: color. sheen. odor 

Time 
(gallons) 

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

(%) (mV) 

12:50 0 7.45 577 31.46 7.21 3.53 0.76 0.2 -164 MilkY orav color, verv turbid, no odor 
12:54 1 NM 43.8 31 .42 7.22 3.35 0.71 0.2 -166 
12:58 2 NM 39.8 31.41 7.24 3.34 0.69 0.2 -170 
13:02 3 NM 29.0 31.41 7.26 3.3 0.69 0.2 -173 Water clearing up 
13:03 Surge well screen BeQin surginq well screen 

13:07 SUroe well screen End surginq well screen 

13:08 3 NM 999+ 31.70 7.28 6.51 0.44 0.3 -182 MilkY qray color, verv turbid, no odor 
13:12 4 NM 999+ 31.57 7.35 4.07 0.07 0.2 -165 
13:16 5 NM 999+ 31.44 7.26 3.00 0.45 0.1 -142 
13:20 6 NM 898 31.43 7.25 2.92 0.60 0.1 -142 
13:24 7 NM 83.7 31.34 7.30 3.06 1.31 0.1 -142 Removed sediment from flow throuqh cell 
13:29 8.25 NM 53.6 31.36 7.24 2.73 0.71 0.1 -140 
13:34 9.5 NM 28.7 31.36 7.23 2.71 0.66 0.1 -141 
13:39 10.75 7.55 13.1 31.35 7.23 2.71 0.56 0.1 -147 
13:44 12 NM 8.4 31.34 7.24 2.69 0.47 0.1 -151 Water is tap water clear 
13:45 Surae well screen RA<iin suroino well screen 
13:54 Surae well screen End suraina well screen 
13:55 12 7.56 999+ 31.52 7.24 5.35 0.34 0.3 -166 Milkv orav color, verv turbid, no odor 
14:00 13.25 NM 999+ 31.50 7.27 3.20 0.43 0.2 -118 
14:05 14.5 NM 999+ 31 .48 7.30 3.06 1.71 0.1 -119 Removed sediment from flow throuoh cell 
14:10 15.75 7.56 170 31.45 7.25 2.80 1.01 0.1 -128 
14:15 17 NM 70.6 31.41 7.24 2.70 0.75 0.1 -137 
14:20 18.25 NM 43.3 31.45 7.23 2.66 0.65 0.1 -142 
14:25 19.5 NM 15.7 31.37 7.22 2.59 0.54 0.1 -147 
14:30 20.75 NM 8.5 31.36 7.22 2.58 0.48 0.1 -151 
14:35 22 NM 6.7 31 .38 7.22 2.58 0.45 0.1 -154 
14:40 23.25 NM 5.2 31.38 7.22 2.58 0.42 0.1 -157 
14:45 24.5 NM 5.8 31 .37 7.22 2.58 0.40 0.1 -160 
14:50 25.75 NM 6.4 31.39 7.22 2.58 0.37 0.1 -164 
14:55 27 NM 5.9 31.39 7.22 2.59 0.34 0.1 ·165 Water is tap water clear 
14:57 End of Oevelooment 

2:07 



PROJECT NUMBER WELL NUMBER I DATE 

167722.Fl.FS 2036-MW-05 0212712002 

WELL DEVELOPMENT LOG 

PROJECT: RRNAS Site 2036 LOCATION : Roosevelt Roads NAS, Puerto Rico 
DEVELOPMENT CONTRACTOR: CH2MH1H 
DEVELOPMENT METHOD ANO EQUIPMENT USED : DlsDOSable Teflon Bailer to remove sediment and Geopump for development 
TOTAL DEPTH: 14.25 START WATER LEVELS : 7.26 START : 15:10 ENO : 16:45 LOGGER: Hector M. Hernandez 

MAXIMUM DRAWDOWN DURING PUMPING: 0.13 feet 
RANGE ANO AVERAGE DISCHARGE RATE: 0.25 gallons oer minute 
TOTAL QUANTITY OF WATER DISCHARGED: Aooroximatelv 30 aallons with the disoosable bailer while removina sediment and 20 cations with the Geopump 
DISPOSITION OF DISCHARGE WATEF Water was a chocolate arav color initially and verv turbid. Tao water dear towards end of develooment. 

Military 
Water Volume 

Depth to Water Turbidity Temperature 
Specific Dissolved 

Salinity ORP 
Discharged pH Conductivity Oxygen Remari<s: color, sheen, odor 

nme 
(gallons) 

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

(%) (mV) 

15:10 1.25 7.26 999+ 31.41 7.60 5.96 4.95 0.3 -113 Water is chocolate arav in color, no odor 
15:15 2.5 NM 198 31.37 7.47 3.57 0.73 0.2 -119 
15:20 3.75 NM 49.9 31 .34 7.45 3.42 0.67 0.2 -147 
15:25 5 7.39 23.1 31.32 7.45 3.32 0.61 0.2 -153 
15:30 6.25 NM 14.8 31.33 7.45 3.20 0.49 0.2 -157 Water is almost tao water clear 
15:31 Surae well screen Begin surqing well screen 
15:35 Surae well screen End suraina well screen 
15:36 6.25 NM 999+ 31.37 7.56 3.84 1.03 0.2 -109 Water is chocolate arav in color, no odor 
15:41 7.5 NM 999+ 31.34 7.56 3.78 0.96 0.2 -110 
15:46 8.75 NM 999+ 31.35 7.48 3.20 0.69 0.2 -141 
15:51 10 NM 999+ 31.33 7.45 2.97 0.47 0.1 -155 
15:56 11 .25 NM 999+ 31.32 7.45 2.99 0.44 0.1 -157 Water is chocolate gray in color, no odor 
15:57 Surae well screen Beain suraing well screen 
16:07 Surge well screen End suraina wen screen 
16:08 11.25 NM 999+ 31.36 7.67 4.45 0.08 0.2 -144 Water is chocolate arav in color, no odor 
16:13 12.5 7.39 999+ 31 .35 7.55 3.49 0.76 0.2 -118 
16:20 13.75 NM 595 31.14 7.61 3.26 4.41 0.2 -123 Removed sediment from flow throuah cell 
16:25 15 NM 109 31.27 7.48 2.92 0.63 0.1 -145 
16:30 16.25 NM 18.3 31.31 7.46 2.82 0.41 0.1 -157 
16:35 17.5 NM 10.7 31.31 7.45 2.75 0.28 0.1 -161 
16:40 18.75 NM 2 31.31 7.44 2.72 0.21 0.1 -164 
16:45 20 7.31 1.3 31.32 7.44 2.7 0.20 0.1 -165 Water is tao water clear 
16:45 End of Develooment 

1:35 



APPENDIX D 

Monitoring Well Sampling Logs 



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

Date (mm/dd/yy) 03/06/2002 Casing Diameter 2" 
Field Personnel Hector M. Hernandez, Erik lsern .Casing Material PVC 
Site Name RRNAS Site 2036 Measuring Point Elevation 
Job Number 167722.Fl.FQ Height of Riser (above land surface) O" 
Well ID# 2036-MW-01 Land Surface Elevation 
Weather Conditions Partlt: cloudt: Screened Interval 5-15' bis 
Air Temperature Dedicated Pump of Bailer Dedicated Teflon tubinq 
Total Well Depth (lWD) 15.20 Steel Guard Pipe Around Casing no 
Depth to Groundwater (DGW) 7.16 Locking Cap ves 
Length of Water Column (LWC) = lWD - DGW = 8.04 Protective Post/Abutment 8" steel well cover 
1 Casing Volume= LWC x 0.163 Well Integrity Satisfactory ves 
Standard Evacuation Volume = 1.31 Well Yield oood 
Method of Well Evacuation Geoeume through Teflon tubing Comments/Observations: 
Method of Sample Collection Geoeume through Teflon tubing Water was taowater clear throuqhout 
Total Volume of Water Removed (gallons) 7.5 gallons 

Field Parameters 

Volume Pur!'.:led (Qallons} Start 1 2 3 4 5 
Pumoina Rate loom) 0.25 025 0.25 0.25 0.25 0.25 
Time (militarv) 7:55 8:01 8:07 8:13 8:20 8:27 

PH 7.21 7.21 7.21 7.23 7.24 7.25 
Soecific Conductivitv (mS/cm) 11 10.9 10.8 10.7 10.7 10.7 

Temperature ( °C) 31.46 31.59 31.61 31.67 31.66 31.67 
Turbidity (NTU} 424 508 493 430 453 420 
Dissolved Oxvaen (ma/U 3.62 1.05 1.11 0.98 0.87 0.72 
ORP 116 76 64 58 51 48 
Salihitv 0.6 0.6 0.6 0.6 0.6 0.6 
DlW (ft btoc) 7.16 7.40 7.41 7.40 7.40 7.40 

Additional Comments/Observat ions 
Samole ID HLA030 
Sample Time: 08:28 



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

Date (mm/dd/yy) 03/11/2002 Casing Diameter 2" 
Field Personnel Hector M. Hernandez. Erik lsem Casing Material PVC 
Site Name RRNAS Site 2036 Measuring Point Elevation 
Job Number 167722.Fl.FQ Height of Riser (above land surface) O" 
Well ID# 2036-MW-02 Land Surface Elevation 
Weather Conditions Screened Interval 5-15' bis 
Air Temperature Dedicated Pump of Bailer Dedicated Teflon tubina 
Total Well Depth (TWO) 15.32 Steel Guard Pipe Around Casing no 
Depth to Groundwater (OGW) 7.13 Locking Cap yes 
Length of Water Column (LWC) =TWO - DGW = 8.19 Protective Post/Abutment 8" steel well cover 
1 Casing Volume= LWC x 0.163 Well Integrity Satisfactory yes 
Standard Evacuation Volume = 1.34 Well Yield QOOd 
Method of Well Evacuation GeoEumE through Teflon tubing Comments/Observations: 
Method of Sample Collection GeoEume through Teflon tubing 
Total Volume of Water Removed (gallons) 7.5 ~llons 

Field Parameters 

Volume Purqed (qallons) Start 1 2 3 4 5 
PumpinQ Rate loom) 0.25 0.25 0.25 0.25 0.25 0.25 
nme (military) 13:58 14:04 14:10 14:16 14:22 14:28 
pH 6.97 6.92 6.97 7 7.02 7.04 
Specific Conductivity (mS/cm) 17.5 16.3 15.3 14.8 14.7 14.5 
Temperature ( °C) 31.3 30.8 30.7 30.7 30.7 30.7 
Turbidity (NTU) 43.4 40.8 21 20.2 8.9 4.1 
Dissolved Oxvaen (mq/L) 16.82 10.23 8.35 7.06 6.15 5.85 
ORP 154 130 98 56 18 -14 
Salinitv 1.0 1.0 0.9 0.9 0.9 0.8 
DTW (ft btoc) 7.18 7.52 7.53 7.51 7.52 7.52 

Additional Comments/Observations 
Sample ID HLA031 
Sample Time:14:30 



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

Date (mm/dd/yy) 03/05/2002 Casing Diameter 2ft 

Field Personnel Hector M. Hernandez. Erik lsern Casing Material PVC 
Site Name RRNAS Site 2036 Measuring Point Elevation 
Job Number 167722.Fl.FQ Height of Riser (above land surface) o· 
Well ID# 2036-MW-03 Land Surface Elevation 
Weather Conditions Screened Interval 5-15' bis 
Air Temperature Dedicated Pump of Bailer Dedicated Teflon tubinQ 
Total Well Depth (TWO) 14.32 Steel Guard Pipe Around Casing no 
Depth to Groundwater (DGW) 7.42 Locking Cap ves 
Length of Water Column (LWC) =TWO - DGW = 6.90 Protective Post/Abutment 8" steel well cover 
1 Casing Volume= LWC x 0.163 Well Integrity Satisfactory yes 
Standard Evacuation Volume = 1.12 Well Yield QOOd 
Method of Well Evacuation GeoEumE through Teflon tubing Comments/Observations: 
Method of Sample Collection GeoEumE through Teflon tubing Water was milkv-ciray, hiQhly turbid, no odor, cleannq up ouicklv. 
Total Volume of Water Removed (gallons) 6.25 gallons Water was described as tapwater clear at 13~20 

Field Parameters 

Volume Pumed (oallons) Start 1 2 3 4 5 
PumpinQ Rate fcrom) 0.25 0.25 0.25 0.25 0.25 0.25 
n me (militarv) 13:10 13:15 13:20 13:25 13:30 13:35 
oH 7.07 7.09 7.06 7.06 7.06 7.06 
Soeciftc Conductivitv (mS/cm) 4.60 3.74 3.73 3.69 3.70 3.69 
Temoerature ( °C) 32.65 32.64 32.63 32.60 32.62 32.61 
Turbidity (NTU) 999+ 286 486 447 498 411 
Dissolved Oxvoen (m!VU 1.34 0.51 0.39 0.35 0.33 0.3 
ORP 26 1 -23 -50 -63 -73 
Salinity 0.2 0.2 0.2 0.2 0.2 0.2 
DTW (ft btoc) 7.47 7.48 7.48 7.48 7.48 7.48 

Additional Comments/Observations 
Sample ID HLA026 
Samole Time:13:36 



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

Date (mm/dd/yy) 03/05/2002 Casing Diameter 2" 
Field Personnel Hector M. Hernandez, Enk lsern Casing Material PVC 
Site Name RRNAS Site 2036 Measuring Point Elevation 
Job Number 167722.Fl.FQ Height of Riser (above land surface) o· 
Well ID# 2036-MW-04 Land Surface Elevation 
Weather Conditions Screened Interval 5-15' bis 
Air Temperature Dedicated Pump of Bailer Dedicated Teflon tubinQ 
Total Well Depth (lWD) 15.05 Steel Guard Pipe Around Casing no 
Depth to Groundwater (OGW) 7.49 Locking Cap ves 
Length of Water Column (LWC) = lWD - DGW = 7.56 Protective Post/Abutment 8" steel well cover 
1 Casing Volume= LWC x 0.163 Well Integrity Satisfactory ves 
Standard Evacuation Volume = 1.23 Well Yield good 
Method of Well Evacuation Geoeume through Teflon tubing Comments/Observations: 
Method of Sample Collection Geoeume through Teflon tubing Water was taowater clear after start readinc::i 
Total Volume of Water Removed (gallons) 6.25 gallons 

Field Parameters 

Volume Purged taallons) Start 1 2 3 4 5 I 

Pumping Rate Caom) 0.25 0.25 0.25 0.25 0.25 0.25 
Time (military) 11:32 11:37 11:42 11:47 11:52 11:57 
pH 7.13 6.91 6.91 6.91 6.92 ' 6.93 
Specific Conductivity (mS/cm) 12.6 2.43 2.41 2.47 2.49 2.51 

Temperature C °Cl 32.19 31.72 31.71 31.70 31.70 31.71 
Turbiditv (NTU) 360 289 239 355 380 520 
Dissolved OXVQen (mQ/L) 2.08 0.41 0.33 0.30 0.29 0.27 
ORP -208 -170 -158 -157 -159 -161 
Salinity 0.7 0.1 0.1 0.1 0.1 0.1 
OlW (ft btoc) 7.54 7.56 ' 7.56 7.56 7.56 7.56 

Additional Comments/Observations 
Samole ID HLA025 
Sample Time:11 :58 



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

Date (mm/dd/yy) 03/05/2002 Casing Diameter 2" 
Field Personnel Hector M. Hernandez, Erik lsem Casing Matenal PVC 
Site Name RRNAS Site 2036 Measuring Point Elevation 
Job Number 167722.Fl.FQ Height of Riser (above land surface) O" 
Well ID# 2036-MW-05 Land Surface Elevation 
Weather Conditions Screened Interval 5-15' bis 
Air Temperature Dedicated Pump of Bailer Dedicated Teflon tubini:i 
Total Well Depth (TWO) 15.03 Steel Guard Pipe Around Casing no 
Depth to Groundwater (DGW) 7.31 Locking Cap ves 
Length of Water Column (LWC) =TWO - OGW = 7.72 Protective Post/Abutment 8" steel well cover 
1 Casing Volume= LWC x 0.163 Well lntegr'ity Satisfactory ves 
Standard Evacuation Volume = 1.26 Well Yield QOOd 
Method of Well Evacuation GeoEume through Teflon tubing Comments/Observations: 
Method of Sample Collection Geoeume through Teflon tubing 
Total Volume of Water Removed (gallons) 7.5 gallons 

Field Parameters 

Volume Purged (gallons) Start 1 2 3 4 5 
Pumping Rate laom) 0.25 0.25 0.25 0.25 0.25 0.25 
Time (military) 10:47 10:55 11:00 11:05 11:10 11 :15 
pH 7.24 7.15 7.15 7.15 7.15 7.15 
Soecific Conductivitv (mS/cm) 20.1 3.65 3.37 3.24 3.15 3.10 
Temperature ( °C) 32.2 31.74 31 .73 31.82 31.74 31 .77 
Turbidity {NTU) 750 417 373 412 383 517 
Dissolved Oxvoen (mg/L) 1.35 0.51 0.4 0.35 0.33 0.31 
ORP -92 -76 -104 -120 -128 -136 
Salinitv 1.2 0.2 0.2 0.2 0.2 0.2 
DTW (ft btoc) 7.31 7.41 7.42 7.42 7.42 7.41 

Additional Comments/Observations 
Sample ID HLA024 and Field Dupe HLA027FD3 
Sample Time:11 :16 



APPENDIXE 

Laboratory Chain of Custody Forms and 
Analytical Data 
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RELINQUISHED B'qslgna!\Jre) / Dotemme RECE~ BY (signature) Dotemme Seals Intact? YI~ - ~oc -... 
Received goad Conditions e Ye. s: 

G=Grab .=Composite S=Soil W==Aqueous 



~-

On Sitt.. :Jbs, Inc. Chain of Ca: ~ody Record 
PO# - ----

<> 

Client: CH'->11 Aft::.1&~ ~,t:JG Dote Jlf/Ja., rt_U /.- 5 Z.oer Page I of I 

AOdress '-13.SC> t,J c9P££ SS .S~n=.. C,t/;0 LABP.tO!~ # 0 z:r 030S: Cl-121'>'1 Control# 

813.9,7'-l-~l t_ 8l3- 97~3/J.~Cz 
:.1:....,. 

-SI='/}€ LCJ~C Phone FAX LOC~n~ 
~&OtGsa'I 

{ · 

flrtltl-Cllent Project # f-' 77Z z.. &. ,C~ Project Manager Collector £.j_ Date of Collection Jl1 Jtf--< CJ! 5rcrn 
~ 

... 
0 .... <I> 8 

~ 
..... . ~ 

:g U) 
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~ ~ co "' .... 
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~l CXl 2l O«S 
<O Q $ "1: N C:. -0 

0 co "' 
... _ 

a. 
Somple Contolner , 5 ;;; ("< .... ~ :I: 

::t: SI it 0 J: 0 ~ co <D ~ -' FIELD NOTES I QC 
0 0 ~ 

0. e:I !~ Q ~ 
w 0 ~ -o 

Sample Name Depth rime Mo!rlX Type u w i= 0. u .... 2 :::? 0 0 
f'nESERVATION Su <O <O .,, e: _ ,__ c: co co Q.. 

J.l t4~~.4 - /Ill. 6.U '-!<> .... '- 'of.. '"'- M {).)0$ 7 

1'1' ~"c~ t;. - 11t;P. 'oJ '-((),..L x x fl/I w ~"' <'.., 
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/.)/,A t/)~(A. i;B """""' - ~ ~J&.) iJt\-. ~ ~A, A .... ( rz.. 
LJ/Aln .. 9 EJJ~ - 15~ C..iu L.Y'l~'- ""- " ~ L(~ fl.,.,µ/( -:z_ 

/ 

'~7kF;£ 
Datemme REC~D BY !signature) 9~me Total # or containers I 2 TEMPEAAlURE 

"'1 A te.u-f- 5 l'O'.) a.. \ ~\ · /~ -t.t: ~ s: ~2. P,f~ 
19~5 / \ ~ _ .. .v., _,.,_ If.I o (" Chain of Custody seals Y / N @ ---- /{1f7 

~ElrNQUISlil'D BY (sig(K)turev Dote/Time RECE:'IVED BY (signature) Date(lime Seals Intact? YI N (@ - -
Received good conditions~ r ls:°S 

G=Grab C=Composlte S=Sofl W=Aqueous 



' ~ -
On Site'fabs, Inc. Chain of Custody Record 

PO#----------
• 

. 

Client. Cl-Jzm I-bu_ "14rnPlt Date .\M rtr<.<-1/- /, '2CXJZ, Page ( of { 
I . 

~,,...·i'<iv2-r s 
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Control# 
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Phone 
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0 Q) 0 
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JttArd'3"'- ~ l'1Cl 711.. ~-> .l./A,.~ ~ )( ' Za3'C. M...tJO/ -:z.... 
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rt.A- (.1oc. 7-1 IC/·12 joz; l 7-4<.._ ,>( f9'7o <i tSo-J( 7 -'T) I 
P-<-A-ao? o-1 08/_c, 5,.,,.r; t. Zc'L x f<f?o 560<( (cu) I 

ITuquo<3 ~-'-/ mot~ <;.....rl 7,,,., I ')(, I 7 7 o s 60 ·r r-.., - <{) I 
T1A no' o-1 jc.J4l 5o.Z<. Z.c;r, )C J'i70 ~u~ <c-/, I 

TU4t'1h 1-t.( f(pt-5 ~<.. Lri x JC17058o)6-4J ( 
3<...4o I I IBI - t7l~ ~ qu...,i.. x ~ IRJ:P 15.<. ,4,vl( 2 

s LA-u I 2. ;;;J!, I - 173-Z ~ cp.,..l x y t:'a ,_,.f,¥/ JJ'<..J··+,,<.Jt <-

~7~ 
Datetnme RECE1v_;9' BY (signol\.Jre] / , Dotemme Toto! # of containers I " TEMF'EAATUQE , ~~fj 6l ~......... ~ J/(,) :L .· · ~ ,..,. , , 

Chain of Custody seats Y / N / ~ I (!_ -( J/: - ( ;. 
t?7-3dJ ~/J-1,-<4--v~ ¢75¢ --

RELINQUISHED BY (slgn¢ture) , 
Datetnme 1 RECflVED BY (signature) Dotemme Seols Intact? YIN@ 

_,... 

Received good conditions f§iit '(< ::i --
G=Grab :=Composite S=Scil W= Aqueous 



On Si1 .abs, Inc. ~ Chain of C t tody Record 
PO#----
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Phone 
013-fJzt{- ~SZ?.... FAX §13 87'! ~5(;., Loc011on Si rr;s /970 BS 203 "-
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On Site Labs, Inc. PMB 627, HC-01 Box 29030. Caguas. PR 00725 
Telephone 787-72()..0329 Fax 787-789-3656 

CH2M HILL PROJECT NO. 167722.Fl.FS 
RRNAS SITE 2036 

CEIBA, P.R. 

TEG Project #0210220C H2M 

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

SAMPLE DATE C5 - C12 
NUMBER ANALYZED (mg/Kg) 

METHOD BLANK 02/21/02 ND 

HLA001 02/21/02 ND 
HLA002 02/21/02 ND 
HLA004 02/21/02 ND 
HLA005 02/21/02 ND 
HLAOO? 02/21/02 ND 
HLA008 02/21/02 ND 

HLA010 FD1 02/21/02 ND 
HLA012 02/21/02 ND 
HLA013 02/21/02 ND 

DETECTION LIMIT (mg/Kg) 10 

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

SAMPLE 

NUMBER 
METHOD BLANK 

HLA003 
HLA006 

HLA015 EB1 

DETECTION LIMIT (mg/L) 

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

DATE 

ANALYZED 
02/21/02 

02/21/02 
02/21/02 
02/21/02 

"SOL" INDICATES ANAL YTE PRESENT BELOW THE LISTED DETECTION LIMIT 
"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 
DATA REVIEWED BY: KEVIN SHELBURNE 

Page 1of2 

C5 - C12 

(mg/L) 
ND 

ND 
ND 
ND 

10 

TPH-DIESEL 
C13 - C24 
(mg/Kg) 

ND 

71 
ND 
BDL 
31 
260 
27 
27 

BDL 
ND 

25 

TPH-DIESEL 
C13 - C24 

(mg/L) 
ND 

ND 
ND 
ND 

25 



CH2M HILL PROJECT NO. 167722.Fl.FS 
RRNAS SITE 2036 

CEIBA, P.R. 

TEG Project #0210220CH2M 

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

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

METHOD BLANK 02/21/02 ND ND ND 

HLA003 02/21/02 ND ND ND 
HLA006 02/21/02 ND ND ND 

HLA014 TB1 02/21/02 ND ND ND 
HLA015 EB1 02/21/02 ND ND ND 

DETECTION LIMIT (µg/L) 1.0 1.0 1.0 

TOTAL 
XYLENES 

(µg/L) 
ND 

ND 
ND 
ND 
ND 

3.0 
µg/I. % MICROGRAMS PER LITER SAMPLING PERFORMED BY: CH2M HILL PERSONNEL 
"N0° INDICATES ANAL YTE NOT DETECTED AT OR ANALYSES PERFORMED BY: MARCO A. PEDRAZA 

ABOVE THE LISTED DETECTION LIMIT DA TA REVIEWED BY; KEVIN SHELBURNE 

Page 2 of2 

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, Cagua&, PR 00725 
Telephone 787-720.032\l Fax 787-789-3858 

CH2M HILL PROJECT NO. 167722.Fl.FS 
RRNAS SITE 2036 

CEIBA, P.R. 

TEG Project #0210221 CH2M 

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

SAMPLE 

NUMBER 
METHOD BLANK 

HLA017 
HLA018 
HLA022 
HLA023 

DETECTION LIMIT (mg/Kg) 

DATE 

ANALYZED 
02122102 

02122102 
02122102 
02/22/02 
02122102 

TPH-GAS 
Cs - C12 
(mg/Kg) 

ND 

ND 
ND 
ND 
ND 

10 

TPH (Mod. EPA Method 80158) ANALYSES OF WATER 

TPH-GAS 
SAMPLE 

NUMBER 
METHOD BLANK 

HLA009 
HLA01 1 FD2 

HLA016 
HLA019 

HLA020 EB2 

DETECTION LIMIT (mg/l ) 

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

DATE 

ANALYZED 
02122102 

02122102 
02/22/02 
02/22/02 
02/22/02 
02122102 

'BDL' INDICATES ANAL YTE PRESENT BELOW THE LISTED DETECTION LIMIT 
"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 
DATA REVIEWED BY: KEVIN SHELBURNE 

Page 1of2 

Cs - C12 
(mg/L) 

ND 

ND 
ND 
ND 
ND 
ND 

10 

TPH-DIESEL 
C13 - C24 
(mg/Kg) 

ND 

ND 
ND 
58 
ND 

25 

TPH-DIESEL 
C13 - C24 
(mg/L) 

ND 

ND 
ND 
ND 
ND 
ND 

25 



CH2M HILL PROJECT NO. 167722.Fl.FS 
RRNAS SITE 2036 

CEIBA, P.R. 

TEG Project #0210221 CH2M 

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

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

METHOD BLANK 02122102 ND ND ND 

HLA009 02122102 ND ND ND 
HLA011 FD2 02122102 ND ND ND 

HLA016 02122102 ND ND ND 
HLA019 02122102 ND ND ND 

HLA020 EB2 02/22/02 ND ND ND 
HLA021 TB2 02122102 ND ND ND 

DETECTION LIMIT (µg/L) 1.0 1.0 1.0 

TOTAL 
XYLENES 

(µg/L) 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

3.0 

µgll = MICROGRAMS PER LITER SAMPLING PERFORMED BY: CH2M HILL PERSONNEL 

"NO" INDICATES ANAL YTE NOT DETECTED AT OR ANALYSES PERFORMED BY: MARCO A. PEDRAZA 
ABOVE THE LISTED DETECTION LIMIT DA TA 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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CH2M HILL PROJECT NO. 167722.Fl.FS 
RRNAS SITE 2036 

CEIBA, P.R. 

OSL Project #0210305CH2M 

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 

HLA 024 03/18/02 ND ND ND 
HLA 025 03/18/02 ND ND ND 
HLA 026 03/18/02 ND ND ND 

HLA 027 FD3 03/18/02 ND ND ND 
HLA 028 TB3 03/18/02 ND ND ND 
HLA029 E83 03/18/02 ND ND ND 

DETECTION LIMIT (µg/L) 1.0 1.0 1.0 

TOTAL 
XYLENES 

(µg/l ) 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

3.0 

µg/l •MICROGRAMS PER LITER SAMPLING PERFORMED BY: CH2M HILL PERSONNEL 

'NO" INDICATES ANALYTE 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 



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 2036 

CEIBA, P.R. 

OSL Project #0210305CH2M 

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

SAMPLE DATE 

NUMBER ANALYZED 
METHOD BLANK 03/18/02 

HLA 024 03/18/02 
HLA 025 03/18/02 
HLA 026 03/18/02 

HLA 027 FD3 03/18/02 
HLA 029 EB3 03/18/02 

DETECTION LIMIT (mg/L) 

mg/L =MILLIGRAMS PER LITER 
"No• INDICATES ANALYTE NOT DETECTED AT OR ABOVE THE LISTED DETECTION LIMIT 
SAMPLING PERFORMED BY: CH2M HILL PERSONNEL 
ANALYSES PERFORMED BY: MARCO A. PEDRAZA 
DATA REVIEWED SY: KEVIN SHELBURNE 

Page 1of2 

Cs - C12 
(mg/L) 

ND 

ND 
ND 
ND 
ND 
ND 

10 

TPH-DIESEL 
C13 - C24 
(mg/L) 

ND 

ND 
ND 
ND 
ND 
ND 

25 
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CH2M HILL PROJECT NO. 167722.Fl.FS 
RRNAS SITES 88 AND 2036 

CEIBA, P.R. 

CSL Project #0210308CH2M 

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

ETHYL-
SAMPLE DATE BENZENE TOLUENE BENZENE 

NUMBER ANALYZED (µg/L) (µg/L) (µg/L) 
METHOD BLANK 03/08/02 ND ND ND 

JLA011TB1 03108102 ND 1.3 ND 
JLA012EB1 03/08/02 ND 1.2 ND 

HLA030 03/08/02 ND ND 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 LITER SAMPLING PERFORMED BY: CH2M HILL PERSONNEL 
"NO" INDICATES ANALYTE NOT DETECTED AT OR 

ABOVE THE LISTED DETECTION LIMIT 

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

CEIBA, P.R. 

OSL Project #02I0311CH2M 

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

SAMPLE DATE BENZENE TOLUENE BENZENE 
NUMBER ANALYZED (µg/L) (µ~/l) (µg/L) 

METHOD BLANK 03/18/02 ND ND ND 

HLA0.31 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 LIMIT (µg/L) 1.0 1.0 1.0 

TOTAL 
XYLENES 

(µ9/L) 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

3.0 

µQIL =MICROGRAMS PER LrTER SAMPLING PERFORMED BY; CH2M HILL PERSONNEL 

'NO" INOICA TES 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 Box29030, Ceguas. PR 00725 
Telephone 787-720--0329 Fax 787-789-3858 

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

CEIBA, P.R. 

OSL Project #0210308CH2M 

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

TPH-GAS TPH-DIESEL 
SAMPLE DATE C5 - C12 C13 - C24 
NUMBER ANALYZED (mg/Kg) (mg/Kg) 

METHOD BLANK 03/08/02 ND ND 

JLA001 03/08/02 ND ND 
JLA002 03/08/02 ND ND 
JLA003 03/08/02 ND ND 
JLA004 03/08/02 ND ND 
JLA005 03/08/02 ND ND 
JLA006 03/08/02 ND ND 
JLA007 03/08/02 ND ND 
JLA008 03/08/02 ND ND 
JLA009 03/08/02 ND ND 
JLA010 03/08/02 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 03/08/02 ND ND 

JLA012EB1 03/08/02 ND ND 
HLA030 03/08/02 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 BASEO ON DRY WEIGHT 
' ND' INDICATES ANALYTE NOT DETECTED AT OR ABOVE THE LISTED DETECTION LIMIT 
SAMPLING PERFORMED BY: CH2M HILL PERSONNEL 

Page 1of2 



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

CEIBA, P.R. 

OSL Project #0210308CH2M 

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

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

METHOD BLANK 03/08/02 ND ND ND 

JLA011TB1 03/08/02 ND 1.3 ND 
JLA012EB1 03/08/02 ND 1.2 ND 

HLA030 03/08/02 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 
"NO" INOICA TES ANAL YTE NOT DETECTED AT OR 

ABOVE THE LISTED DETECTION LIMIT 

Marco 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. 
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, 1970 AND 2036 

CEIBA, P.R. 

OSL Project #0210311 CH2M 

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

SAMPLE DATE Cs - C12 C1a - 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 03/12/02 ND ND 
ILA018 03/12/02 ND ND 

DETECTION LIMIT (mg/Kg) 10 25 

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

SAMPLE DATE Cs - C12 C1a - 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 NO 
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 DRY WEIGHT 
"ND" 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 #0210311 CH2M 

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 LIMIT (µg/L) 1.0 1.0 1.0 

TOTAL 
XYLENES 

(µg/l) 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

3.0 

11gll. "MICROGRAMS PER LITER SAMPLING PERFORMED BY: CH2M HILL PERSONNEL 
' ND' INDICATES ANALYTE NOT DETECTED AT OR ANALYSES PERFORMED BY: MARCO A. PEDRAZA 

ABOVE THE LISTED DETECTION LIMIT DA TA 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 

·.<·J 
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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 787-789-3656 

March 20, 2002 
OSL Projects #02I03l1CH2M 

SUBJECT: DA TA 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 samples 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 BP A 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. 

Sincerely, 
On Site Labs, Inc . 

Principal 

Attachments 



QAJQC REPORT-CALIBRATION DATA 

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

INITIAL 
COMPOUND DETECTOR CALIB RANGE RF %RSD 
TPH GASOLINE FID #2 (gc5) 10 - 30,000 0.26 17.6% 
TPH GASOLINE FID #3 (gc5) 10 - 30,000 0.36 15.0% 
TPH GASOLINE FlD #4 (gc5) 10 - 30,000 0.31 15.4% 
TPH DIESEL FID #2 (gc5) 25- 20,000 0.69 14.1% 
TPH DIESEL FID #3 (gc5) 25- 20,000 0.74 13.6% 
TPH DIESEL FID #4 (gc5) 25- 20,000 0.61 11.1% 

CALIB RANGE - RANGE OF CALIBRATION CURVE IN ppm 
INITIAL RF -AVERAGE RESPONSE FACTOR FROM MULTIPOINT CALIBRATION CURVE 
o/o RSD - LINEARllY OF MULTIPOINT CALIBRATION CURVE(+/- 20% ACCEPTABLE LIMITS) 
AREA- AREA COUNTS FROM DAILY CALIBRATION STANDARD 
RF - DETECTOR RESPONSE FACTOR FROM MID-POINT CALIBRATION STANDARD 

AREA 
46.40 
131.44 
116.59 
260.20 
590.77 
508.65 

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 92% 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, 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 AFTER SAMPLES ANALYSES ARE COMPLETE 

ANALYSES PERFORMEO av, MARCO A PEDRAZA 
DA TA REVIEWED BY KEVIN SHELBURNE 

ON SITE lA8S. INC 
PMB 627. HC-0 I BOX 29030, CAGUAS, P R 00725 

TELEPHONE (787) 7 20·0329 FAX 789-3858 



QA/QC REPORT • MS/MSD DATA 

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

OSL Project #02l031 1CH2M CH2M HILL PROJECT NO. 167722.Fl.FS 
DATE: 03/12/02 PROJECT NAME: RRNAS SITES 88, 1970 AND 2036 

COMPOUND SPK CON MS CONG %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 CONC ·ANALYZED CONCENTRATION OF SPIKED SAMPLE 
% REC · PERCENT RECOVERY OF SPIKE FROM MA TRIX 
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 (7- ~">0..0329 FAX 789-3858 

·--



Lab name: On Site Labs Inc 
atysis dat\\!: 03/12/2002 11 :42:56 

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

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

Oat:a file: 0312FB3.chr O 
Sample: 50/100 ppm G/D OPEN 

Operator: MAP 

', 62 
33 

4 
$ 
e 
1 
e 
9 

"10 
11 
12 
13 
14 
1:5 
H! 
17 
18 
19 
:tu 
21 
22 
23 
2.C 
25 
26 

.S.OOOmV 

Component Retention Area External Units 

<J(ine 
al 

2.833 
10.033 

46.401 45.31 
260. 1 gs Q3. 73 ppm 

306.600 139.05 

50.000mV 



.ab name: On Site Labs Inc 
1lysis date: 0311212002 10:08:45 

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

escrtption: FID 3 - Ch. 3 
Column: XTl-5, 30m, 0.53mm, 1.Sum 
C- -~ N2 

D .~ 0312fc1.CHR 0 
Sc. .•• e: 1001'200 ppm G/D open 

Operator: MAP 

.5 OOOmV 
'110 

I 
---aasolh Ii {unknown) I ~ c -

4 
r··-·-

5 r e P" 1 
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~ 
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13 B.d-ol ~1~ 
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11 
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19 
20 
21 
n ~ 23 
2~ r:r--2~ 
26 J 2i 

r 
2e 
29 
30 
31 I 
r-· )ent Retention Ar~ External Units 
J 

)SOhne 1.716 131.436 90.77 
esel 13.883 590.769 199.85 ppm 

722.205 290.62 
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Lab name: On Site Labs Inc 
1alysis date: 03112'2002 10:46:47 

Mettiod· EPA 80158 mod: 
Lab ID: GC- 5 

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

Data file: 0312fd2.CHR 0 
Sample: 100/200 ppm GID open 

Operator: MAP 

~I 
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10 
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" 16 
17 
:a 
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lO 
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22 
23 
2~ 
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2i 
20 
29 

.s..ooomv 

Component 

soline 
1sel 

Retention 

1.916 
13.116 

Area 

116.589 
508.650 

625.239 

External Units 

95.25 
209.84 ppm 

305.09 

... j 



Lab name: On Site Labs Inc 
alysis date: 03/1212002 16:39:55 

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

Oescription: FID2 - Ch. 2 
Column: XTf-5. 30m, 0.53mm, 1.Sum 
r ' r: N2 

I e: 0312fb16.CHR 0 
~~ . • pie: 50/100 ppm G/D CLOSE 

Operator: MAP 

~~.OOOr\lV 
"1io 
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,Component 

...soline 
esel 
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r 
I 
I 
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Retention 

2 .166 
14.183 

Area 

48.162 
276.055 

324.217 

External Um!s 

47.03 
99.44 ppm 

146.48 



Lab name: On Site Labs Inc 
atysis date: 0311212002 18:39:55 

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

) ascription: FID2 - Ch. 2 
Column: XTk5, 30m, 0.53mm, 1.Sum 
Carrier: N2 

Data file: 0312fb16.CHR 0 
Sample: 501100 ppm G/D CLOSE 

Operator: MAP 

Component 

.oline 
;el 

Retention 

2.166 
14.183 

Area 

48.162 
276.055 

324.217 

External Units 

47.03 
99.44 ppm 

146.48 

.-



_ab name: on Site Labs Inc 
1tysis date: 0311212002 16:39:55 

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

>escription: FID 3 - Ch. 3 
Col•'""\(l: XTl-5. 30m. 0 .53mm. 1.5um 

!t: N2 
l 1le: 0312fc16.CHR 0 
Sample: 200/400 ppm G/D CLOSE 

Operator: MAP 

.10.ooomv 

"'° 
13 I 

2 
-~goeofine-·· ···· 

3 r-
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e r ' a 

L ~ 
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22 
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'24 r 25 
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2 7 

I ;ze 
29 
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31 

- .ment Retention Area External Units ··" 

:isoline 1.283 264.603 162.67 
sel 15.150 1322.143 447.27 ppm 

15$6.946 630.15 

t 
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Lab name. On Site Labs Inc 
natysis date: 03/12'2002 18:39:55 

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

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

Data file: 0312fd16.CHR 0 
Sample: 100fl00 ppm GID CLOSE 

Operator: MAP 

.10.ooomv 
.r& 
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Component 

1soline 
iSel 

r 
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I 
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Retention 

1.566 
13.733 

Area 

116.221 
536.627 

652.848 

External Units 

94.95 
221 .38 ppm 

316.33 

;oo.ooam·; 
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Lab name: On Site Labs Inc 
natysis date: 03112/2002 16:13:16 

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

Description: FID 3 - Ch. 3 
C<>Jl./mn: XTl-5, 30m, 0.53mm. 1.Sum 

~ier: N2 
, file: 0312fc12.CHR 0 

oample: CA-S-60matrix spike 
Operator: MAP 

entio 

:: , 
.es;? 

3 
.s 
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e 
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,Component 

~ollne 

I 
' . J 

1 
. J 

Retention 

i .486 

Area Exlemal Units 

141.900 SS.00 

141.900 98.00 
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Lab name: On Site Labs Inc 
1alysis date: 03/12/2002 16:13:16 

Method: EPA 60158 mod 
Lab ID: GC-5 

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

Data file: 0312fd12.CHR 0 
Sample: CA-S..SOmatrix spike dupli 

Operator; MAP 

.... 1 
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9 

10 

" 12 
1a 
14 
15 
1f' 
17 
:e 
18 
20 
21 
22 
23 

.s.oaomv 

C<>mponent Retenll«I Area External Units 

oiine 2066 117 382 95.90 

117.382 S5.90 
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.ab name: On Site Labs Inc 
1lysis date: 03/12/2002 12:29:19 

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

"'escription: FID2 - Ch. 2 
Co~: XTl-5, 30m, 0.53mm, 1.Sum 
' }": N2 

(. e: 0312fb.4.CHR 0 
Sa ... p!e: METHOD BLANK 

Operator· MAP 
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LaD name: on :site LabS tnc 
i alysis date: -03/1212002 17:06:30 

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

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

Data file: 0312fc13.CH~ O 
Sample: METHOD BLANK 

Operator: MAP 

18 1j 
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:1 
;i 
e 
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1& 
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Component Retention Area External Units 

0 .000 0 .00 

25.LlOOmV 
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-ab name: On Site Labs Inc 
dysis date: 0~1212002 12:29:19 

Method: EPA 80156 mod 
Lab 10: GC - 5 

>escription: FIO 4 - Ch. 4 
Column: XTl-5, 30m, 0.53mm, 1.Sum 

<" N2 
C !: 0312104.CHR 0 
Sa111ple. METHOD BLANK 

Operator· MAP 

·10.IXXlmV 
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. ao name: On Site LabS tnc 
alysis date: 031121200217:06:30 

Method: EPA 80158 mod. 
LablD: GC-5 

)escriplion: FI02 - Ch. 2 
Column: XTl-5, 30m, 0.53mm, 1.5um 
Canier: N2 

Data file: 03121b13.CHR 0 
Sample: JLA020/0311 CH2M 

Operator: MAP 

.S.OOOmV 

Component Retention Area External Units 

0.000 0.00 

..... 

50.000m\I 

'I 



.ab name: On Site Labs Inc 
itysis date: 03112'2002 17:06:30 

Method: EPA 80158 mod. 
LablD: GC-5 

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

IY' ' 0312fd13.CHR 0 
~ J: JLA02110311 CH2M 

OPt;.-..or: MAP 

.10.ooomv 
i5o 

:Omponent Retention Area External Units 

0.000 0.00 

J 
.J 

.J 



Lsb name: On &ite Labs Inc 
1alysls date: 0311212002 17:~:44 

Method: EPA 60155 mod. 
lab ID: GC-5 

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

Data file: 03121b14.CHR 0 
Sample: JLA022/0311 CH2M 

Operator; ~,..'iAP '· 
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Lab name: On Site Labs Inc 
atysis date: 0311212002 17:36:« 

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

Description: FIO 3 - Ch. 3 
Column: XTl-5, 30m, 0.53mm, 1.5um r--1· r: N2 

e: 0312fc14.CHR 0 
.pie: JLA023/0311 CH2M 

Operator: tli.A? 

.!;,GOOmV 
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Lab name: On Site Labs Inc 
rialysis date: 03/12t2002 17:36:« 

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

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

Data file: 0312fd1•.CHR 0 
Sample: JLA026F00/0311CH2M 

Operator: MAP 

Component Retention Area External Units 

0.000 0.00 

100.oobmv 



Lab name: On Site Labs lrrc 
111-sis d1tl8: 03/1212002 16:01"f42 

Metnod: EPA 601 SB moo. 
Lab ID. GC-5 

.>escription: FID2 - Ch. 2 
Column. XTl-5, 30m. 0.53mm, 1.Sum 
C~r: N2 

r )t: 0312fb15 CHR 0 
ie. ILA017/0311CH21vi 

Operator: MA.~ 

:V;;.ponent Rstantion External Units 

C.000 0.00 

j 

J 

1 
j 

100.000lllV 
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ab name: On Site Lab5 Inc I,. date: 03/12!2002 16:09;42 
Metho<J~ EPA 80158 mod. 
Lab ID: GC-5 

~scription: FID 3 - Ch. 3 
Column: XTI-5, 30m, 0.53mm, 1.5um 
Carrier: N2 

Oata1ile: 0312fc15.CHR 0 
Sample: ILA018f0311CH2M 

Operatoi: t.t..AP 

. ro.GNfi;tt 
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I { 
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1' [ ii 
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w-;punem Ratention Area Exiernai Units 

0.000 0.0-0 
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Li.u 11111111t . 0 11 Si\lf Labs Inc 
ttlyais date: 03/12f.2002 18:09:42 

Mt1U1w. ·EPA 8015B·mod. 
Lab ID. GC-5 

J1Jscription: FlD 4 - Ch. 4 
Column: XTl-5, 30m, 0.53mm, 1.5um 
CB~r: N2 

r ';e: 0312fd15.CHR 0 
,e: ILA019/0311CH2M 

Operator: MAP 

.10.ooomv 
>ntio 

O>mponent 

' 
J 

Retention Area Extemai Units 

o.ooo o.oo 
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1 co JJOo.11\/ 



QA/QC REPORT-CALIBRATION DATA 

OSL Project #0210311 CH2M 

DAILY CALIBRATION DATE: 03/18/02 

INITIAL 

COMPOUND DETECTOR CALIB RANGE RF %RSD 

TPH GASOLINE FIO #2 (gcS) 10 - 30,000 0.26 17.6% 
TPH GASOLINE FID #3 (gcS) 10 - 30,000 0.36 15.0% 
TPH GASOLINE FID #4 (gc5) 10 - 30,000 0.31 15.4% 

TPH DIESEL FID #2 (gc5) 25- 20,000 0.69 14.1% 
TPH DIESEL FID #3 (gc5) 25- 20,000 0.74 13.6% 

TPH DIESEL FID #4 (gc5) 25- 20,000 0.61 11.1% 

CALIB RANGE - RANGE OF CAUBRA TION 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 

AREA 

210.68 

63.33 

260.33 

1040.89 

327.45 

1067 23 

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% 2 10.39 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% 

% DJFF ·DIFFERENCE, IN PERCENT, BETWEEN THE AVERAGE RF ANO THE OPENING OR CLOSING RF(+/. 15% ACCEPTABLE LIMITS) 
OPENING - MID-POINT CALIBRATION STANDARD ANALYZED 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 (/87) 720--0329 FAX 789-3858 



QA/QC REPORT - MS/MSD DAT A 

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

OSL Project #0210311CH2M 
DATE: 03/18/02 

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

COMPOUND SPKCON 
(ppm) 

MS CONC %REC MS MSD CONC %REC MSD RPO ACCEPTABLE ACCEPTABLE 
(ppm) (ppm) 

TPH-GASOLINE 200 194 97% 179 
TPH-DIESEL 400 437 109% 444 

ppm= PARTS PER MILLION 
MS CONC - ANAL VZED CONCENTRATION OF SPIKED SAMPLE 
% REC - PERCENT RECOVERY OF SPIKE FROM MATRIX 

90% 8% 
111% 2% 

RPD - RELATIVE PERCENT DIFFERENCE BETWEEN MA TRIX SPIKE AND MATRIX SPIKE DUPUCA TE RECOVERIES 

ANALYSES PERFORMED BY· MARCO A PEDRAZA 

DATA REVIEWED BY· KEVIN SHELBURNE 

ON SITE LABS. INC 
PMB 627. HC-01 F 030, CAGUAS. PR. 00725 

TELEPHONE I 0.{)329 FAX 789-3858 

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



Lab name: On Site Labs Inc 
11ysis date: 03118l2002 11:57:03 

Method: EPA 80156 mod. 
LablO: GC-5 

>escription: FID2 - Ch. 2 
Column: XTI-6. 30m, 0.53mm, 1.5um 
Carrier: N2 

Data file: 0318fb2.CHR 0 
Sample: 200/400 ppm GID open 

Operator: MAP 

I 
2 
3 
c 
5' 
9 • 
71 
a 
9 

10 . 
11 
•2· .,, 
14 

·~· gi 

.10.ooomv 

7 
;e 
18 r 

IO, 
?1 
:2. 
•3' 
'Ct 
·s 
6-

:omponent 

>line 
el 

Retention 

1.966 
12.006 

210.681 
1040.886 

1251 .567 

External Units 

205.74 
374.96 ppm 

580.70 

100.000nW 



Lab name: On Site Labs Inc 
aty,is chrtB: 03116f2002 11 :57:<>3 

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

)escripbon: FID 3 - Ch. 3 
Column: XTl-6, 3-0m, 0.53mm, 1.5um 
<' r. N2 

[ J: 0316f'c2.CHR 0 
Sc. .. ~e: 50/100 ppm 0/0 open 

Opera!Dr: MAP 

.s.ooomv 
"1110 

1 1' 
2 
3 · 

'-::::::=-===,~..=====================================================--=~ 

" 51 
8 · 
7 
8 : 
9 . 

10, 
11 
12' 
13· 

""' 1~ 
16 
17 
115 ' 
-.e l 
20. 
21 
!2 , 
!3 t 
~" ~ 

Z5 

::Omponenl 

.oline 
;el 

t 
d 

l_ 
Retention 

0.863 
14.133 

Area 

63.328 
327.451 

390.779 

External Units 

43.73 
110.78 ppm 

154.51 



ab name: On Site Labs Inc 
lym date: 0311812002 11:57:03 

Method: EPA 60156 mod. 
LablO: GC-5 

"°riptioo: FID <4 - Ch.• 
Column: XTl-5, 30m, 0.53mm, 1.5um 
carrier: N2 

Data file: 0318f02.chr O 
Sample: 200/400 G/D OPEN STD 

Operator: MAP 

'° 

1 

, 
• 7. 
e 

' 0 1 , 
21 , 
41 
!Jl g , 
rl 
S; ,. 
'° ., 

-10.COOMV 

-~1>COlino 

~mponent Retention Area Exiemal Units 

:>line 
.ei 

2.250 260.332 212.69 
15.453 1067.232 440.28 ppm 

1327.564 652.97 

100.000mV 

--(bJJ&df 

.. J 



Lab name: On Site Labs Inc 
tlysis date: 03118(2002 18:'48:09 

Method: EPA 80156 mod. 
LablD: GC~5 

1esc0ption: FID2 • Ch. 2 
ColUm{l: XTI-5, 30m, 0.5~mm, 1.5um 

r ~ N2 
C e: 0318fb17.CHR 0 
Sample: 200/400 ppm G/O close 

Operator: lvlAP 

.10.aoomv 
llO 

1 
' 2 
3 • 

' · 51 
e 
7 
e, 
9 
o. 
1 

·2 · 
13 
1-4 
•5 
'6 
71 

.8 
1111 
20 , 
' 1 
2 • 
~· 
,~ . 
.:s, 
2$• 
171 

re 
:9, 

ror- ~nt 

L. 
·nlnt: 

sel 

i 
J 

~gasoline 

Retention Area External Units 

1.883 210.391 205.46 
11.516 1218.967 439.11 ppm 

1429.359 644.57 

100.COOmV 



Lab name: On Site Labs Inc 
1alysria date: 0311812002 18:48:09 

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

Oncription: FID 3 - Ch. 3 
Column: XTl-6, 30m, 0.53mm, 1.5um 
Carrier: N2 

Data file: 0318fc17 .CHR 0 
Sample: 100'200 ppm G/O close 

Oµ-sratv;: t.1.AP 

Component 

,oiine 
sel 

Retention 

1.316 
14.350 

Area 

138.731 
614.2G i 

External Units 

95.81 
;.~7.~ .,., ... 



Lai> name: On Site Labs inc 
al~ date: 03/18/.200218:48:09 

Method: EPA 80158 mod. 
LablO: GC-5 

lescription: FID 4 - Ch. 4 
Cofl~n: XTl-6, 30m, 0.53mm, 1.5um 

)': N2 
l .de: 0318fd17.CHR 0 
Sample: 200/400 ppm GID close 

Opctatur. ~ .. ~ 

3 I 
2 

03 
4 
5 
e 
7 ~ 
e 
e 
o. 
I , 
2 i 

13 · 

'" ~~, 
'6 
7 

.& , 
19 t 
10, 

I 
2 • 
~ 

~" · ~I 

2e: 
11. 
iel 

Component 

>I . 
•~el 

Retention Are:a 

2.900 258.564 
15. 750 1051.BOw 

1310.372 

Ext&rn:;al Units 

211.24 
433.91 ppm 

645.16 



Lab name: On Site Labs lno 
J'lalysis date: 0311812002 18:17:30 

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

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

Data file: 0318fb16.CHR 0 
Sample: HLA03matrix spike 

Operator: MAP 

·- 1 ii.,; 
i i ,, 
51 
ti · 
7 
a 
!' 

101 

sc;~ I 
13 
14' 
1!1 
115 
111 
~a 
111 ' 
20; 
21 l 
22 
231 
2.C l 
25 
29) 

L.o ·~ 

Component Retantion Area External Units 

soline 
•Sel 

1. 716 198.609 193.95 
11.500 1214.061 437.34 ppm 

1412.670 631.30 

ICO.OOOtnV 

( = I\ 

J. 

I 

1 
"":'l 



Lab name: On Site Labs Inc 
tlysisdate: 03/181.200218:17:30 

Method: EPA 60156 mod. 
LablO: GC-5 

) e3Cription: FIO 3 • Ch. 3 
Column: XTi-5. 30m. 0.53mrn. 1.5um 
r 1: N2 

l ~ : 0318fc16.CHR 0 
Sc. ... .,te: HLA03matrix spike duplicat 

Operator: MAP 

-10.000mV 
-tic 

1 

r - 2 uasu:mc: 

3 

'· 5 1 
e 
71 
e 
e 

10• 
11. 
t 2 : 
13 

'" .,_,: 
161 

111 
.1a1 19· 
20' ,,. 
12 
t3• r l .C • 
Z5 
26• 

l 

:Omponent Retention Area 

solint'I 1.416 258.561 
:el 15.233 1313.525 

1572.0136 

100A:Xlm\: 

I '"-' \ 11ro:Ni 1 t• t\ 
I 

External Units 

178.56 
444.36 ppm 

622.92 



Lab name: On Sits Labs Inc 
m!llysis date: 03/18f2002 13:14:19 

Mettiod: EP~ 80158 mod. 
Lab to: GC-5 

Description: FID2 - Ch. 2 
Column: XT~. 30m, 0 .53mm, 1.5um 
Carrier: N2 

Data fife: 0318fb4 .CHR 0 
Sample: method blank 

Operator: MAP 

11111 ! 
2 
3 
4 
s 
•• 7 

• 9 
10r 
11 · 
1 2 ~ 

13 
14 ,,. 
111 
17, 
11! 
18 
20 
21 
21 
23 
24 . 
~· 
26 
21, 
29! 

Component Retention Ext&rruil Units 

0.000 0.00 

, 

ioo.ooomv 



Lab name: On Site Labs Inc 
1alysis date: 03118r.2002 13:54:41 

Method: EPA 60158 mod. 
LablD: GC-5 

Description: FIO 3 - Oil. 3 
Column: XTJ-0, 30m, 0.53mm, 1.5um 
,. 1·er: N2 

le: 0316fc6.CHR 0 
... _ .. 1ple: method blank 

Ope.rstor: MAP 

.10.000mv 
lle<ltio 

01 1 
2 
3 , 
4 , 
5 1 
8 
7• 
e· 
9 • 

101 
11 : 
12! . ,,, 
14 ~ ,,, 

• 18 
11! 

• 111 ' 
, 1ei 

20' 
21 I 

l 22i 
' 23 i 

12•1 
25, 
26l 

127: 

Component Retention External Unils 

0.000 0.00 

] .. 

100.ooomv 



Lab name: On Site Labs Inc 
.nalysbdate: 03118f200213:1'4:19 

Method: EPA 80158 mod. 
LablD: GC-5 

Description: FIO ' • Ch. '4 
Column: XTl-0, 30m, 0.53mm. 1.5um 
Carrier: N2 

Data file: 0318fd4.CHR 0 
Sample: method blank 

Operator: MAP 

60 , . 

2 
3 , 

'· 5 } 
e 
7• 
• i 
P· 
10~ 
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12}· 
131 ,.; ,, .. 
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11: 
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20. 
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'2~1 st,,., 

' .. ·:(IOWTl) 
((unknown) 

(unknown) 

it~ 
27{ 
u, 

Component Retention Area Ex1em~I Units 

0.000 0.00 

lw.OOOn'IV 



Lab name: On Sile Labs Inc 
1alysis date: 03/161.2002 16:44:14 

Method: EPA 80156 mod. 
LablO: GC-5 

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

r · 'le: 0318FD13.chr O 
Ae: HLA031 /0311 CH2M 

c,,,_ _.cltor: MAP 

-10.000rl\V 
'9'Wo 

Reiention Area External Uniis 

0.000 0.00 

l 

J 

100.000MV 



1..<11.1 11ct1 m'. v11 ~ 1..&r:xs me 

Vial)'llis date: 0311812002 17:15:27 
Method: EPA 80156 mod. 
LablD: GC-5 

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

Data file: 0318F814.chr O 
Sample: JLA024I0311CH2M 

Ope1ator: ~.A? 

.111.uro,11• ..,., 

{ 

l 
l 

I 

component Re1ertfion Area Exiernai Units 

o.ocro o.oo 
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csx::sz:v. 
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Lab name: On Site Labs Inc 
1alysisdate: 03/181200217:15:27 

Method: EPA 80158 mod. 
LablD: GC-5 

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

C' ;: 0318FC1'4.chr 0 
.e: JLA025/0311CH2M 

Opc1 ator: MAP 

• 10.lXlOMV 

""'° 

Component Retentfon Area External Units 

0.000 0.00 

j 



&..GU tta:HtO. VII '1tc.O ~d~ tffC... 

aly3isdate: 03/18'2002 17:15:27 
Method: EPA 80158 mod. 
LablD: GC-5 

)escription: FID 4 - Ch. 4 
Column: XTl-0, 30m, 0.53mm, 1.5um 
Carrier: N2 

Data file: 0318F014.chr O 
Sample: JLA027EB310305CH2M 

Operator. MAP 

·10.000mV 
illo 

:Omponent Retention Area External Units 

0.000 0.00 

100.000nlV 



QAJQC REPORT - CALIBRATION DAT A 

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

INITIAL OPENING 

COMPOUND DETECTOR CAUB 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 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 DAJL Y CALIBRATION STANDARD 
RF· DETECTOR RESPONSE FACTOR FROM MID-POINT CALIBRATION STANDARD 

% DIFF - DIFFERENCE. IN PERCENT, BE1WEEN THE AVERAGE RF AND THE OPENING OR CLOSING RF(+/· 20% ACCEPTABLE LIMITS) 
OPENING - MID-POINT CAUBRA TION STANDARD ANAL YZEO 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$.""-" LABS, INC 
PMS 627, HC--01 f <O, CAGUAS. P R. 00725 

TELEPHONE(• J329 FAX 789·3858 

CLOSING 

%DIFF AREA RF %DIFF 

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 
DATE: 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 CONG %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% 
TOT AL 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 - RELATIVE PERCENT DIFFERENCE BETWEEN MATRIX SPIKE AND MATRIX SPIKE DUPLICATE RECOVERIES 

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

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

TELEPHONE (787) 720-0329 FAX 78~58 

RPO RECOVERY 
20% 
20% 
20% 
20% 

82% -117% 
87%-120% 
83% -131% 
87%-123% 



i 

J 

f 

LA BORA TORY QA/QC 

CH2M HILL 

OSL Project #02I0311CH2M 

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 ND 

DETECTION LIMIT (µg/L) 1.0 

"ND' INDICATES ANAL YTE NOT DETECTED AT OR ABOVE THE LISTED DETECTION LIMIT 
DUP. c LABORATORY DUPLICATE 
µg/l =MICROGRAMS PER LITER 
ANALYSES PERFORMED BY: MARCO A. PEDRAZA 
DA TA REVIEWED BY: KEVIN SHELBURNE 

TOLUENE 
(µg/L) 

ND 
ND 

1.0 

ETHYL- TOTAL 
BENZENE XYLENES 

(µg/L} (µg/L) 

ND ND 
ND ND 

1.0 3.0 



-
.llysis date: 03/181200210:39:59 

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

1eSa1>tiOn: PID1-CHANNEL 1 
Column: Rtx-5, 30m,ID.53mn,5um 
Carrier: Nitrogen 1 kg/cm3 

1 

2 

l 

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

Operator: MAP 

~ BENZENE/I.. 116 

5 
SS. lfT/S.356 

6 

7 TCX.l.E.IEl6.933 

e l>./8.066 
i 

~~--·-·~~ ... -
. ().XYl.ENE/9.eel 

, 

;omponent Retention Height Area 

IZENE 4.116 71.676 727.064 
rFT 5.366 111.960 1188.597 
UENE 6.933 78.680 689.170 
M..BENZENE 9.183 72.818 487.283 
>-XYlENE 9.350 181.067 1614.985 
't'LENE 9.883 67.820 566.881 
3FB 10.533 345.781 2848.708 

8102.687 

M&P-X'IWIE/9.350 

SS·Bfll'f0.533 

External Internal Unns 

8.48 8.4759 ppb 
13.29 13.2923 ppb 

8.47 8.4737 ppb 
7.10 7.0972 ppb 

16.40 16.4024 ppb 
7.75 7.7453 ppb 

12.49 12.4943 ppb 

73.98 73.9813 

' 
~·J 



1atysis date: 03/18/2002 19:14:50 
Method: EPA 8020A mod. 
lab ID: GC-3-P& T 

JeSCription: PID1..CHANNEL 1 
Column: Rtx-5, 30m,ID.53nvn,5um 
Carrier. Nitrogen 1 kg/an3 
Dal"~: 031BP22.CHR () 
' >: B ppb BTEX CLOSE STD 

C. Jr. MAP 

'10 ...... 

2 

I 
~.133 

• 4 ~ BENZENE/3.966 

~ SS.TFTl5.2Sl 

6 

i.---==- TO!.UENE'J!i.816 . 
i I t>.n.91i6 

I 

~~ ~~~NEl9M&f,.~~ 

. .., t:::===-- 0-XYLENl'JUOO 

.. 
. ,__ 

l'OI. ,nt Retention Height Area 

NZENE 3.966 67.088 716.491 
~FT 5.25P 146.375 1564.790 
!JENE 6.816 75.591 681 .207 

,,VLBENZENE 9.100 72.519 478.088 
IP-XYLENE 9.266 180.475 1625.490 
"'YLENE 9.800 70.658 607.294 

IFB 10.466 646.805 5237.193 

10910.553 

~10.-466 

-

External Internal Units 

8.35 8.3527 ppb 
17.50 17.4993 ppb 
8.38 8.3758 ppb 
726 7.2614 ppb 

16.51 16.5091 ppb 
8.30 8.2975 ppb 

22.97 22.9701 ppb 

8927 89.2660 



alysis date: 0311812002 18:02:40 
Method: EPA 8020A mod. 
Lab ID: GC-3-P& T 

:>esaiption: PI01-CHANNEL 1 
Column: Rtx-6, 30m,ID.53rmi,5um 
Carrier: Nitrogen 1 kgfcm3 

:r 

Data file: 0318P20.CHR () 
Sample: ILA019rnatrix spike ~ r1-:::> 

Operator. MAP 

r========~ S&mtS.318 

f:::::===- TOOJE~883 

·18.050 

,. 
'-========::;::::::=================--- - ss.8R1'10.516 

1 
./11.333 

... "16. 

.-of11>00ent Retention Height Area External Internal Units 

IZENE 4.050 74.053 799.540 9.32 9.3208 ppb 
rFT 5.316 172.946 1836.926 20.54 20.5427 ppb 
UENE 6.883 85.754 774.375 9.52 9.5214 ppb 
IYLBENZENE 9.150 80.379 523.459 7.95 7.9505 ppb 
>-XYLENE 9.316 201.816 1857.134 18.86 18.8618 ppb 
VLENE 9.850 78.554 680.146 9.29 9.2929 ppb 
aFB 10.516 724.062 5972.136 26.19 26.1936 ppb 

12443.716 101.68 101.6836 



t...aU Clt:IJlft1. Vil OHO~ ti rv. 

1alysis date: 03/18/2002 18:20:30 
Method: EPA 8020A mod. 
Lab ID: GC-3-P& T 

uescription: PID1-CHANNEL 1 
Column: Rtx-5, 30m,ID.53mm,5um 
carrier: Nitrogen 1 kwan3 
Oaf-'~: 0318P21 .CHR {) 
· l: ILA019matrix spike duplica 

C Jr: MAP 

2 

4 ~ BENZENE/4.050 

SS.'f'Fll5.316 

6 

TCX.UENE/6.883 

$ 

6 - -· ---'99· 1\4.w.XYLENE19.316 

o. 
~ 

~ 

0.XYlfNEl9.850 

I 

'-

,o, .ent Retention Height Area Extemal 

~ZENE 4.050 74.807 801.364 9.34 
rFT 5.316 145.040 1533.984 17.15 
UENE 6.883 85.370 759.008 9.33 

1tM.BENZENE 9.150 80.800 528.273 8.02 
&P-XYLENE 9.316 201.783 1835.918 18.65 
" YLENE 9.850 79.993 689.524 9.42 

\FB 10.516 618.143 5082.878 22.29 

11230.948 94.21 

.) 

1 

1250.mxlntl 

ss.af!Y10.S16 

-

Internal Units 

9.3421 ppb 
17.1548 ppb 

9.3324 ppb 
8.0236 ppb 

18.6463 ppb 
9.4210 ppb 

222933 ppb 

94.2136 



1alysis date: 03118!2002 11 :30:48 
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/cm3 

Data file: 0318P2.CHR () 
Sample: method blank 

Operator: MAP 

~~ 
~·~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

2 

3 

5 t:======- SS-lF175.383 

7 

a 

10 

'-===========- ss.aFB/10.SSI 

omponent Retention Height Area 

TFT 
BFB 

5.383 79 .5~ 837 .175 
10.550 163.309 1406.245 

2243.420 

External Internal Units 

9.36 
6.17 

15.53 

9.3623 ppb 
6.1677 ppb 

15.5300 



.........., ., ... ,, ...... -· · -·- - •••¥• 

alysis date: 0311812002 15:48:30 
Method: EPA 8020A mod. 
Lab ID: GC-3-P& T 

)esaiption: PID1-CHANNEL 1 
Column: Rtx-5, 30m,10.53mm,5um 
Carrier. Nitrogen 1 kglcm3 

DA''~: 0318P13.CHR () 
l: HIJ\0319/0311CH2M 

(,,. ... !Or: MAP 

.Q.'lbJN 

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

1 

I 

' 
'":omponent 

ITT 
>-BFB 

,I\ 
.J 

t:========-- SS.TFTl5.3l3 

'-==========================~-- ~10.516 

RetenUon Height Area External Internal Units 

5.333 104.844 1105.736 12.37 12.3656 ppb 
10.516 373.626 3273.720 14.36 14.3564 ppb 

4379.456 26.72 26.7241 



1lysis date: 03/1812002 14:42:18 
Method: EPA 8020A mod. 
Lab ID: GC-3-P& T 

teSOiption: PID1-CHANNEL 1 
Column: Rtx-5, 30m,ID.53rnm,5um 
Carrier. Nitrogen 1 kg/an3 

Data file: 0318P10.CHR () 
Sample: JLA024/Gae5CH2M 

Operator: MAP O Jll 

./2.816 

--SS.TFT/5.333 

'-===============-- ss.BF8110.533 

omponent Retention Height Area 

, FT 
lFB 

5.333 55.701 596.424 
10.533 202.204 1846.796 

2443.220 

Extamal Internal Units 

6.67 
8.10 

14.77 

6.6699 ppb 
8.1000 ppb 

14.7699 



ilysis date: 0311812002 15:05:56 
Methcxl: EPA 8020A mod. 
Lab ID: ~P&T 

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

Oats>.ciq; 0318P11 .CHR() 
f I JLA025/03GSCH2M 

C r. MAP OJ// 

2 

4 

'-=======- S&lFTIS.350 

6 

., 
'-=========~- SS.SFBl!0.533 

,I 

.__ 
I I 

I 
Retention Height :<, ent Area External 

i-TFT 5.350 73.717 791 .054 8.65 
!3FB 10.533 143.708 1309.928 5.75 

2100.982 14.59 

• J 
' i 
f 

Internal Units 

8.6465 ppb 
5.7453 ppb 

14.5918 



1alysls date: 03/1812002 16:43:00 
Method: EPA 8020A mod. 
Lab 10; GC-3-P& T 

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

Data ftle: 0318P16.CHR () 
Sample: JLA027EB3/0305CH2M 

Operator: MAP 

t:=========~ SS.TFT15.318 

[> TOlUENEl6.883 

'-================================-- - SSSfB/10.516 

:;oo,ponent Retention Height Area External Internal Units 

TFT 5.316 136.660 1458.655 16.31 16.3124 ppb 
.UENE 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 



..-..,,,~••t'O·"""'•v•..._.~ .. , ..... 
iysis date: 0311812002 17:02:34 

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

~cription: PID1-CHANNEL 1 
Column: Rtx-$, 30m,ID.53mm,5um 
Carrier: Nitrogen 1 kglan3 

Data fil<>.: 0318P17.CHR () 
S:- )JLA028TB3/0305CH2M 

Of. . MAP 

L 
I , 

-n.883 

~ 

t ~m/5.333 

J 
I> TOUJENEJ6.883 

l 

'-=====================~-- S&eF&'10.516 

._______ 

orr .• .t Retention Height Area External Internal Units 

fFT 5.333 85.165 911.518 10.19 10.1937 ppb 
UENE 6.883 7.381 68.152 0.84 0.8380 ppb 
IFB 10.516 306.718 2912.570 12.n 12.7744 ppb 

3892.240 23.81 23.8061 



1lysis date: 03/1812002 15:28:1 4 
Method: EPA 8020A mod 
Lab ID: GC--3-P& T 

iescription: PID1-CHANNEL 1 
Column: Rtx-0, 30m,ID.53mm,5um 
Callier: Nitrogen 1 kg/cm3 

Data file: 0318P12.CHR () 
Sample: ILA019/0311CH2M 

Operator: MAP 

..-0.733 

-12.750 

t:::==::=:=-- SS. TFUS.333 

[::=========- SS.aFE!l,0.533 

~omponent Retention Height 

TFT 
3FB 

5.333 59.784 638.917 
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 



-dU ucont::r~ Vtt ...>no~ un .... 

•lysis date: 0311812002 16:25:14 
Method: EPA 8020A mod. 
Lab ID: GC-3-P&T 

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

Datr · 0318P15.CHR 0 
~ . ILA019/0305CH2M DUP 
~ r. MAP 

-31.2Slnf./ 

( 

4 

C:=======- ss:rn1s.m 

, 
> -111.100 

9 

ss.efBl10.$33 

11 

~ 

_!ort cffit Retention Height Area External 

:-TFT 5.333 54.209 584.744 6.54 
BFB 10.533 63.848 548.181 2.40 

1132.925 8.94 

J 

Internal Units 

6.5393 ppb 
2.4043 ppb 

8.9436 





' 

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 

February 23, 2002 
OSL Projects #0210221 CH2M 

SUBJECT: DATA REPORT- CH2M HILL PROJECT NO. 167722.FI.FS 
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 8015B. 
• 4 water samples analyzed for TPH-gas/diesel by modified EPA test method 8015B. 
• l equipment blank water sample analyzed for TPH-gas/diesel. 
• 4 water samples analyzed for BTEX by modified EPA test method 8020A. 
• l 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. 

I 

J 
,J 

vin Shelburne 

Attachments 



QA/QC REPORT - CALIBRATION DATA · 

TEG Project #0210221 CH2M 
DAILY CALIBRATION DATE: 02/22/02 

INITIAL OPENING 
COMPOUND DETECTOR CALIB RANGE RF %RSD AREA RF 

TPH GASOLINE FID #3 (gc5) 10 - 30,000 0.36 17.4% 741.13 0.37 
TPH GASOLINE FID #4 (gc5) 10- 30,000 0.31 9.6% 652.41 0.33 

TPH DIESEL FID #3 {gc5) 25- 20,000 0.74 13.6% 3271.60 0.82 
TPH DIESEL FID #4 (gc5) 25- 20,000 0.61 11.1% 2672.29 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 (+I- 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 2036 

CLOSING 
%DIFF AREA RF %DIFF 
2.4% 765.81 0.38 5.8% 
6.6% 694.18 0.35 13.4% 

10.5% 2986.52 0.75 0.9% 
9.5% 2657.19 0.66 8.9% 

% DIFF - DIFFERENCE, IN PERCENT, BETWEEN THE AVERAGE RF AND THE OPEWNG OR CLOSING RF (+I- 15% ACCEPTABLE LIMITS) 
OPENING - MIO-POINT CALIBRATION STANDARD ANALYZED BEFORE SAMPLE ANALYSES BEGIN 
CLOSING - MIO-POINT CALIBRATION STANDARD ANAL VZED AFTER SAMPLES ANALYSES ARE COMPLETE 

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

ON SITE tABS. INC 
PMB 6Z7. HC-01 BOX 29030. CAGUAS, PR. 00725 

TELEPHONE (787) 720-0329 FAX 789-3858 



-- ~ 

QAJQC REPORT- MS/MSD DATA 

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

TEG Project #0210221CH2M 
DA TE: 02/22/02 

COMPOUND SPK CON MS CONC %REC MS MSD CONC 
(ppm) <eem} 

TPH-GASOLINE 500 412 82% 
TPH-DIESEL 1,000 878 88% 

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

<eem} 
477 
1020 

CH2M HILL PROJECT NO. 167722.Fl.FS 
PROJECT NAME: RRNAS SITE 2036 

%REC MSD RPO ACCEPTABLE ACCEPTABLE 
RPO RECOVERY 

95% 15% 15% 81%-126% 
102% 15% 15% 74%-131% 

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

ANALYSES PERFORMED BY MARCO A PEDRAZA 

DATA REVIEWED BY; KEVIN SMELBURNE 

ON SITE LASS. INC 
PMS 627, HC-01 BOX 29030, CAGUAS. PR 00725 

TELEPHONE (787) 720-0329 FAX 789-3858 



Lab name: TEe-PUeR:TO R~ 0 "' s,1 k l.c:,f,.) I.,, ( 
Analysis date: 021221'2002 06:12:31 

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

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

Data file : 0222fc1 .CHR 0 
Sample: 500/1000 ppm GID open 

Operator. MAP 
Comments: 

.10.ooomv 

C-Ompon9nt R9t9ntion A!9a External Internal Units 

t$Oline 
ai:el 

2 .083 7'41.13-4 611 .83 511.8329 
14.583 3271.602 1106.77 1106.7666 ppm 

4012.736 1618.60 1618.5QQ4 

,· 

100.000mV 

"-·l 



Lab name: TEO p! 1ERTO RIOO 0 t'J l , .h_ Le, ~ r"' ( . 
1atysis date: 02/22/2002 00:12:31 

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

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

<' 'fr: N2 
Je: 0222fd1.CHR 0 

pie: 500/1000 ppm G/O open 
Operator: MAP 

::omments: 

.10.eoomv 

. '! 32 
00 3 

4 
5 

u 
10 
11 
12 

~13 1'4 
" 16 
17 
18 
19 
20 
21 
zz 
23 

L4.,vzm& 

l00.£lOOmV 

ra1r.uy+u iii 

2'4f 

·~f ~-----------'----------------------------------------------------------------------------------------
ComJ)"~nt Retention Are2 Ext.9mal lnt11m2f Un~ 

I 

I 
:>Ii 

..el 

. 
J 

3200 662.4'07 633.01 533.0118 
13.058 2672.,2g0 1102.43 1102.4207 ppm 

3324.696 1635.44 1635.4415 



Lab name: On Site labs Inc 
. .ialysis date: 021'l2!2002 12:47:43 

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

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

Data file: 0222fc14.chr O 
Sample: 500/1000 ppm G/D CLOSE 

Operator. MAP 
Commenl$: 

.10.eoomv 100.000mV 

"1::--~~~~~~un ~~~~~~;;;;;;;;;~ 
.;& 2~ 

3 
~ 
s 
6 
7 
a 
9 

10 
11 
12 

3113 
1~ 
1S 
16 
17 
18 
19 
20 
21 
72 
23 
2~ 

~ 
26 
::17 
28 

C<>mponent Retention Area External Internal Units 

1soline 
if.ilel 

1.966 765.605 526.67 526.6712 
13.316 2g86.524 1010.33 1010.3261 ppm 

3752.330 1530.20 1530.1073 



_.::, ;;ame: On Site Labs Inc 
~,~;. dito: 0212212002 12:47:43 

:.~c;thod: EPA M1~B mod. 
Lab ID: GC -5 

>escription: FIO 4 - Ch. 4 
C.:.lumn: XTl-!1, 30m, 0.53mm, 1.5um 
r- -~ N2 

: f. 0222fd14.CHR 0 
~.. ,.,1e: 500/1000 ppr,·, G/D CLOS[ 

Operator: MAP 
ommenb>; 

dl!Ql,,,t g,\ -

;-: .... ~c:ntion Area External 

asoline 2.583 694.175 567.14 
. ,, 
>01 ;5.1 if. .tu:;i.106 ;::,:;.e,20 

~~51.361 1563.34 

100.ooomv 

7 

ga!M)jine 

Internal Units 

567.13fl0 
1096.1986 ppm 

1663.33::>;, 



Lab name: On Site Labs Inc 
Anatysis date: 0212212002 oe:54:26 

Method: EPA 801 SB mod. 
Lab ID: GC • 5 

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

Data file : 0222f'c2.CHR 0 
Sample: blank matrix spike 

Operator: MAP 
Comments: 

.10.oaomv 

Component RetQnlion Area Eictemal Internal Unit!; 

1asoline 
j~( 

1.266 597.011 412.30 412.300'4 
13.0SO 2504.333 sn.ss sn.6407 ppm 

3101.344 1280.05 1280.0501 

100.000mV 

j 



Lab name: On Site Labs Inc 
'Vlalysis dais: 02/l2!2002 06:54:26 

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

Description: FID 4 • Ch. 4 
Column: XTl-5. 30m, 0.53mm, 1.5um 
Carrier: N2 
~, file: 0222fd2.CHR 0 

hple: blank matrix spike duplica 
_ ,A!r&tor: MAP 

Comments: 

.10.ooomv 
Relllntlo 

''-'--vn) 
'""~""""'y (iniia-) 

f (unknown) 

-__ }_ ___________ ,_ - -··-- --

inent Retention 

3.450 
15.116 

583.535 
2472.348 

External Internal Unfti: 

476.74 476.7447 
101g.g5 1019.SMSS ppm 

3055.884 1496.69 1496.6902 

100.000mV 



Lab name: On Site Labs Inc 
..nalysis date: 02/22f2002 07:37:40 

Method: EPA 80158 mod. 
LablD: GC-5 

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

Data tile: 0222fc3.CHR 0 
Sample: METHOD BLANK 

Operator: tv\AP 
Comments: 

.10.ooomv 

'*""' 

Component Retention Area External Internal Unit& 

0.000 0.00 0.0000 

100.000mV 



Lab name: On Site L8bs Inc 
nalysjs date: 02/22/2002 07:37:40 

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

Description: FID 4 - Ch. 4 
Column: XTI-5, 30m, 0.53mm, 1.Sum 
f'"'Tier. N2 

file: 0222fd3.CHR 0 
1ple: METHOD BLANK 

Operator: MAP 
Comments: 

.10.ooomv 
*'8ntio 

Component Retention Area Externel Internal Unit$ 

J 

, 
i _, 

I 
t 
I 
l 

0.000 0.00 0.0000 

100.COOmV 



LABORATORY QA/QC 

CH2M HILL 

TEG Project #0210221CH2M 

TPH (Mod. EPA Method 80158) ANALYSES OF WATER 

SAMPLE 

NUMBER 

HLA009 
HLA009 REP 

DETECTION LIMIT (mg/L) 

mgll = MILLIGRAMS PER LITER 
REP = LABOAA TORY REPLICA TE 

DATE 

ANALYZED 

02122102 
02122102 

"NO· INDICATES ANAL YTE NOT DETECTED AT OR ABOVE THE LISTED DETECTION UMrT 
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/L) 

ND 
ND 

25 

J 
I 

I 
.1 



Lab name: On Site Labs Inc 
.1alysis date: 02!'22l2002 08:13:53 

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

Description: FIO 3 ·Ch. 3 
Column: xn.5, 30m, 0.53mm, 1.Sum 
r'l·er: N2 

le: 0222fc4.CHR 0 
.1ple: HLA017/0221CH2M 

Operator: MAP 
Comments: 

.10.000mv 
Attnao 

100.DOOmV 

~,r-~~-c:z::~=:::============;;;;;;;;;;;;;;;;;;;:;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;:;;;;;;;;;;;;; 
2 
3 
4 
!5 

n 
a 
9 

10 
11 
12 
13 
u ,, 

~ 16 
, 11 
i 18 

1 19 
20,.. 
21 r 

i ~ 
I 25 

26 
27 

l 2&L-~~~--1.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~· 

I 

. j 

i 
1 

Component Retention Area E>rternal Internal Units 

0.000 0.00 0.0000 



Lao name: On Site Labs Inc 
Analysis date: 0212212002 08:13:53 

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

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

Data lite: 0222fd4.CHR 0 
Sample: HLA018/0221 CH2M 

Operator: MAP 
Cornman~: 

. 10.000mv 

~11 
:t 

1 0 ~ , , . 
1 2~ 
13 ,. ,, 
16 
17 
16 
19 
20 
21 
22~ 
23L 
2<1 ~ 
25~ 

~r 
2'5 

Component Retention Area External Internal Units 

0.000 0.00 0.0000 

w r===" rm 

100.000mV 

ZSii''liBl(Q ' JiCNCf f 

I 

' ·' 



Lab name: On Site Labs Inc 
lalysis date: 02/2:2l2002 09:55:3e 

Method: EPA 80158 mod. 
LabtD: GC-5 

Description: FID 3 - Ch. 3 
Column: XTI-5, 30m, 0.53mm, 1.51.lm 
c..rner: N2 

~le : 02.22fc7.CHR 0 
lple: HLA022/0221 CH2M 

v.,erator: MAP 
Comments: 

.10.eoomv 
elentia 

100.000mV 

~;tr~~~~~~~~;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;:;;;;:;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;~;;;;;;;;;;;;;;;;;;;:;;;;;:;:;;;;;;:~;;;;;;;~ 

3 
4 
:5 
6 
7 
a 
9 

1ot 
11 
12 ~ 

. 13t 
, .. t-
1s 

. 16 
: 17 

' 16 
-~19 

20 
21 

· ·1 Z2 
123 
• 2<1 
J 25• 

2sr 
27, 

I 20 ~ 
:.._~~~_J__~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

Component Reterrtion Area External Internal Units ~0 ...sJ /. 

1s.g33 76.352 25.83 2s.s2g3 ppm d / 'iS'7 d 
76.352 25.83 25.82.93 

I 

1.J 



Lab name. On Site Labs Inc 
·natysis date 02122n002 08:47:50 

Method: EPA 80150 mod. 
Lab ID: GC- 5 

Description: FID 4 - Ch. 4 
Column: XTI-5, 30m, O.S3mm, 1.Sum 
Carrier: N2 

Data file : 0222fd5.CHR 0 
Semple. HLA023I0221CH2M 

Operator: MAP 
Comments: 

.10.ooomv 

Component Retenlion /Vea External Internal Units 

0.000 0.00 0.0000 

100000m\ 

' l 



Lab name: On Site Labs Inc 
· .1alysis date: 02!22l2002 09:21 :01 

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

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

• ~e: 0222fc6.CHR 0 
1ple: HLA009/0221CH2M 

vydrator: MAP 
Comments: 

.10.000mv 
nnliO 

100.000mV 

1 0 1~~~~----i=z:~:====::====~~~~:;;;;;;;;;;;;~~;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;:;;;;;; 
2 
3 
4 
5 
e 
7 
8 
9 

10 
11 
12 
13 
1~ 

1!5 
16 
17 

118 
' 19 

20 
21 

., 22 
23 

12~ 
J 25 

$.(1(26 
27 

' 20 

. 

Component 

se• 

j 

1 
l 

:J 

Retention Area 

26.000 35.478 

35.478 

External Internal Units 
I r--!/ - j. 

12.00 12.0020 ppm ;). 0 :i 1 ,-ng)L-- µv:;::::> 
12.00 12.0020 



L.~u rnsm e. v n -=>1111 L.80S tnc 
Analysis date: 0212212002 10:28:01 

Method: EPA8015B mod. 
Lab ID: GC • S 

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

Data file : 0222fc8.CHR 0 
Sample: HlA009/0221CH2M REP 

Operator: MAP 
Comments: 

.10.eoomv 
~ 

""11 
!f 
9~ 

1ot' 11 
12 
1 3~ , .. ~ ,,t 
16 
17' 

l.~~rt 
21 
Z2 
23 
2.t 
25 
2sr 
27~ 
iel. 

Component Retention Ares External 

K &I 18.633 

49.1*>3 16.00 

Internal Unils 

16.9022 ppm 

16.0022 

100.000m\/ 

... 
' 



Lab name: On S~e Labs Inc 
atysis date: 02/22/2002 09:55:36 

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

)escription: FID 4 ·Ch. 4 
Column: XTl-5, 30m, 0.53mm, 1.5um 
c~ - ·1 N2 

r .: 022.2fd7.CHR 0 
111: HLA011FD•0221CH2M 

Ope.rator: MAP 
~omments: ~ 

.10.ooomv 
rlllo 

Component Retent)on Alea External 

23.766 38.861 16.03 

38.861 16.03 

J 

100000mV 

Internal Ulliti f:_f ~ (;_ 

16.0320 ppm 
~ ()01>' 

16.0320 



'\f'ISlysis date: 02/22!2002 08:47:50 
Method: EPA 80158 mod. 
Lab 10: GC-5 

Description: FID 3 - Ch. 3 
Column: XTl-5, 30m, 0 .53mm, 1.5um 
Carrier: N2 

Data file : 0222tc5.CHR 0 
Sample: HLA016/0221CH2M 

Operator. MAP 
Comments: 

.10.000mv 

Component Retention Area External Internal Units 

0.000 0.00 0.0000 

... 
( 

100.000mV 



Lab name: On Site Labs Inc 
natysis date: 02J22J2002 09:21 :01 

Method: EPA 801 SB mod. 
Lab ID: GC • 5 

Description: FID 4 • Ch. 4 
Column: XTl-5, 30m, 0.53mm, 1.Sum 
c~....;er. N2 

ie: 0222fd6.CHR 0 
)la: HLA019/0221 CH2M 

Operator: MAP 
Comments: 

.10.ooomv 
illntlo ' 

Component Retention Alee External Internal Units 

0.000 0.00 0.0000 

100.000mV 



Lao name: v n ;:,n:e Laos enc 
..nalysis dais: 02/22!2002 10:28:01 

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 : 0222fd8.CHR 0 
Sample: HLAOttee1/0221CH2M 

Operator: MAP HL.,q O;J t> [; ~d A _ 
Comments: ! -_::i 

.10.aoomv 

Component Retention Area External Internal Units 

0.000 0.00 0.0000 

100.000mV 

I 
.j 



QA/QC REPORT - CALIBRATION DATA 

On Site Proiect #0210221CH2M 
DAILY CALIBRATION DATE: 02122102 

COMPOUND DETECTOR CALIB RANGE 

BENZENE PID1 -GC2 0.5 - 100 

TOLUENE PID1 - GC2 0.5 - 100 

ETHYLBENZENE PID1 - GC2 0.5-100 

rn&p-XYLENES PID1 - GC2 1.0- 200 

o-XYLENES PID1 - GC2 0.5- 100 

CALIB RANGE - RANGE OF CALIBRATION CURVE IN ppb 

INITIAL 

RF 

1.66 

1.62 

1.17 

1.80 

1.36 

INITIAL RF - AVERAGE RESPONSE FACTOR FROM MULTIPOINT CALIBRATION CURVE 

o/oRSD 

12.0% 

12.3% 

16.6% 

15.9% 

12.1% 

% 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 

OPENING 

AREA RF 
35.01 1.40 

3707 1.48 

32.72 1.31 

85.46 1.71 

33.95 1.36 

% DIFF · DIFFERENCE. IN PERCENT, BE1WEEN THE AVERAGE RF ANO THE OPENING OR CLOSING RF(+/- 20% ACCEPTABLE LIMITS) 

OPENING • MIO-POINT CALIBRATION STANDARD ANAL YZEO BEFORE SAMPLE ANALYSES BEGIN 

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

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

On Site Labs, Inc 
PMB 627. HC-01 BOX 29030, CAGUAS, P R 00725 

TELEPHONE (7' • ~'1-0329 FAX 789-3858 

,__ .... 

CH2M HILL PROJECT NO. 167722.Fl.FS 
PROJECT NAME· RRNAS SITE 2036 CEIBA . 

CLOSING 

%DIFF AREA RF %DIFF 

15.7% 31.47 1.57 5.2% 

8.5% 33.72 1.69 4.1% 

11.9% 24.32 1.22 3.9% 

5.1% 76.90 1.92 6.8% 

0.2% 29.43 1.47 8.2% 



I 

QA/QC REPORT - MS/MSD DAT A 

MATRIX SPIKE (MS}/MATRIX SPIKE DUPLICATE (MSD} 

On Site Project #0210221CH2M 
DA TE: 02/22/02 

COMPOUND SPK CONC MS CONG %REC MS MSD CONG 

(eeb} (eebl 
BENZENE 12.0 12.6 105% 
TOLUENE 12.0 13.6 113% 
ETHYLBENZENE 12.0 14.6 122% 
TOT AL XYLENE$ 36.0 43.8 122% 

ppb = PARTS PER BILLION 

MS CONC • ANAL VZED CONCENTRATION OF SPIKED SAMPLE 

% REC. PERCENT RECOVERY OF SPIKE FROM MATRIX 

(eeb) 
10.3 
12.1 
13.0 
37.6 

%REC MSD 

86% 
101% 
108% 
104% 

CH2M HILL PROJECT NO. 167722.Fl.FS 
PROJECT NAME: RRNAS SITE 2036 

RPO ACCEPTABLE ACCEPTABLE 
RPO RECOVERY 

20% 20% 82%-117% 
12% 20% 87% - 120% 
12% 20% 83% -131% 
15% 20% 87% -123% 

RPO • RELATIVE PERCENT DIFFERENCE BETWEEN MATRIX SPIKE AND MA TRIX SPIKE DUPLICATE RECOVERIES 

ANALYSES PERFORMED av MARCO A PEDRAZA 
DATA REVIEWED av KEVIN SHELBURNE 

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

TELEPHONE (767) 720-0329 FAX 789-38!'>8 



A.natysis date: 0212212002 09:~:28 
Method: EPA 8021 mod. 
Lab ID: GC-2 

Description: PID - Ch. 1 

-

Column: Rtx-5,30m,5.0um,0.53mm 
Carrier: N2 

,. 1 file: 0222pt1 .chr O 
. hple: 25 ppb BTEX OPEN STD 

•r.ator. MAP 

I tl!'mllllll) 

~ 

~m 

TolueM 

().~ 
6$.il'B 

I 
.component Retention Area External Internal Units 

;°IJZENE 3.916 35.005 21.09 21.0873 ppb 
iS·TFT 5.133 13.242 9.58 9.5818 ppb 
~'!'6ne 6.666 37.068 22.88 22.8815 ppb 

~benzene 8.883 32.718 27.96 27.9f>37 
·-'f'-xy!QM 9.050 85.455 47.48 47.4750 
>-xylene 9.566 33.949 24.96 24.9625 ppb 
·-fc:- 10.216 32322 10.46 10.4600 ppb 

j 

' 269.758 164.41 164.4118 

.J 

20.!XXl'nV 



nalysis date: 02122/2002 16:42:36 
Method: EPA 8021 mod. 
Lab ID: GC-2 

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

Data file: 0222pt14.chr O 
Sample: 20 ppb BTE.X CLOSE STD 

Oper2tor. MAP 

~-
3 

'r 
5· :::::=-- S&-TfT ;l 

~~ 
Amponent Retention Area External 

NZENE 4.033 31.~ 18.96 
~TFT 5.250 10.031 726 
\ Jene 6.816 33.723 20.82 
y1benzene 9.033 24.319 20.79 
P-xylene 9.200 76.902 42.n 
~;1ene 9.716 29.426 21.64 
BFB 10.366 26.358 8.53 

232.225 140.71 

T®one 

Mii'...,... 
C>iqt,n 

ss.aRl 

lntsmal Unn£ 

18.9554 ppb 
7.2583 ppb 

20.8167 ppb 
20.7855 
42.7233 - , 
21.6368 ppb _J 

8.5301 ppb 

140.7061 



_.:~ ,,ame: Orr Si\e lab$ In<: 
.~;sis date : 0212212002 10:08:24 

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

• lescnptton: PIO - Ch. 1 

, ~ 
2~ 
3t 
4· 

oo ~I 
6~ 

Cvwmr •. Rtx-5,30m,5.0um,0.53mm 
Yer: N2 
tile: 0222pt3.chr () 

:;..;mple: blank matrix ~pikG 
Opsratcr· MAP 

2~! 

7~ !;::::::==----Td<lene 

a~ 
jj o~ 

~o~ 

I :·r t======------ SS-Ml 

r..ompooenl Retention Arga External :11tti1ncfC Uniii; 

~.-iZENE 3.833 20.874 12.57 12.5747 ppo 
S..iFT 5.100 14.051 10.17 10. 1671 ppb 

\Jene 6.700 22.044 13.61 13.6074 ppb 
y1benzene 8.966 17.074 14.59 14.5&.;.c 

~o.P-xylene 9. 133 52.098 28.94 26.943~ 
.. ... ...... 

~-~ ,...,...1'°''"' 20.266 14.90 14.9015 ppL 
s-. . ii.i.300 38.611 12.50 12.4955 µpt, 

;; 
i85.0·l8 i07.28 107.2827 

.J 

, 
J 



-~t· r.aff,-e: vr. oite Lab! Inc 
:oal7·sis date: 02/2212002 14:18:24 

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

Description: PIO • Ch. 1 
Column. Rtx-5,30m,6.0um,0.53mm 
Carrier: N2 

Data file: 0222pt12.chr O 
Ssmple: blank matfi>< spiko duplica: 

Qpgr;itcr: MAP 

·?®nV 
~ 

·~ -r-· I~ ' I 

:t I 
· ~ 

I 8elZENf; 

I ;~ 
SS.TFT 

l TOllltnt 

·~ 
. ·~ I ~o 0-l)'llltle 

11 I 
Component Retention Ara a External 

~NZENE 3.983 17.044 10.27 
3-TFT 5.233 16.296 11.79 
:llueoe 6.800 19.595 12.10 
thylbenzene 9.033 16.152 12.95 
&P-)()'leoe 9.200 44.685 24.83 
,.YiQne 9.733 17.331 12.74 

3-BF8 10.303 45.698 14.79 

175.801 99.46 

Mt.f> • .y.en. 

SS-aF8 

lntlilm&I Un ill. 

10.2672 ppo 
11.7Q16ppb 
12.0957 ppb 

J 

12.9504 
24.8253 
12.7434 ppb 
14.7890 ppb 

99.4625 

. ' 



Lab name: On Site Labs Inc 
"laiysis date: 02/22/2002 11 :03:16 

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

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

3 

'file: 0222pt4.ctir O 
1ple: METHOD BLANK 

c...,.rator: MAP 

·2 flXXTI{ 

!)() s SS.Tl'l 
6 

:t 
. et 
~ot 

II 

12 

-'Arnponent Retention Area External 

I 
...,!TFT 5.250 13.685 9.00 
.S..SFB 10.383 34.644 11.21 

l 
48.329 21.11 

.J 

J 

SS.BfS 

Internal Units 

9.9023 ppb 
11.2117 ppb 

21 .1140 



-

LABORATORY QA/QC 

CH2M HILL 

TEG Project #0210221CH2M 

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

SAMPLE 
NUMBER 

HLA009 
HLA009 DUP 

DETECTION LIMIT {µg/L) 

µg/L" MICROGRAMS PER LITER 
DUP "LABORATORY DUPLICATE 

DATE 
ANALYZED 

02122102 
02122102 

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

BENZENE TOLUENE 
(µg/L) (µg/L) 

ND ND 
ND ND 

1.0 1.0 

ETHYL-
BENZENE 

(µg/L) 

ND 
ND 

1.0 

TOTAL 
XYLENES 

(µg/L) 

ND 
ND 

3.0 

I 
- 1 



_ .... _ 11~1t•V• "'' """*'"' t..GWQ UIV 

.nelysis date: 0212212002 11 :43:27 
Method: EPA 8021 mod. 
Lab ID: GC-2 

Description: PIO - Ch. 1 

-
~t 

I 

~t 
'5 

6 

a 

or 
~or 

tr 
.12· 

Column. Rtx-5,30m,5.0um,0.53mm 
Carri~r: N2 

r - file' 0222pt5.chr O 
1ple: HLA009/0221CH2M 

C.-r•r.ttor: MAP 

-2r:t»:rtl 

I 
I 

I 
I 

~m 

! 
i !;;::::========-----~~- S$.8l'1I 

I 

<;omponent Retention Ar&e Extemel Internal Unit& 

i 
,TFT 5.200 

i-8FB 10.383 

I 
} 

13.095 9.48 9.4754 ppb 
36.138 11.70 tt .6951 ppb 

49.233 21 .17 211705 



Analysis date: 0212212002 13:57:56 
Method: EPA 8021 mod. 
Lab ID: GC-2 

Description : PIO· Ch. 1 

I? 

Column: Rtx-5,30m,5.0um,0.63mm 
Carrier: N2 

Data file: 0222pt11 .chr O 
Sample: HLA009/0221CH2M DUP 

Ope~tor. MAP 

·2.0CXXrt-1 

!::::::=- ss.m 

Component Retention Area External Internal Units 

.S.TFT 5.416 15.496 11.21 11.2127 ppb 
>S-BFB 10.383 41.904. 13.56 13.5612 ppb 

57.400 24.n 24.m9 

. I 



Lab name: On Site Labs Inc 
4.nalysis date: 02/2212002 12:52:32 

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

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

) file: 0222pt8.chr O 
.mple: 1-1601912FD2/0221CH2M 

Oper::itor: MAP f ILAOo +fLA 01 l 

·2(XX)mi -
~ :r 

:1 
!Ot •110 

: u[ 
12, . I 

-COmponent 

J TFT 
S-BFB 
1 

] 

Retention 

5.4£6 
10.416 

-r~ 

ss.m 

ss.BFB 

Area E><temal Internal Units 

15.026 10.87 10.8726 ppb 
41.273 13.36 13.3570 ppb 

56.299 24.23 24.2296 



Lab name: On Site Labs Inc 
,nelysis date: 0212212002 12:14:24 

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

Description: PIO· Ch. 1 

2 

~ 

5 ,, 
6 

7~ 

9 

10 
4 

II 

Column: Rtx-5,30m,5.0um,0.63mm 
Carrier: N2 

Dai!J file: 0222pt6.chr O 
Sample: HLA016/0221CH2M 

Opor:ator: MAP 

E 
SS.Tf'T 

I 
' 12 .__ ______ ...._ __ _,_ ____________________________________________________________________________ ~J 

Component Retention Area 8<leme! Internal Units 

>-TFT 
-BFB 

5.516 
10.466 

13.878 
35.807 

10.04 10.0420 ppb 
11.91 11.9117 ppb 

50.685 21 .95 21.9536 

• . I 



Lab name: On Site Labs Inc 
raly&i! dete: 0212212002 12:35:49 

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

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

5 

nle: 0222pt7.chr 0 
.__,11ple: HLA019/0221CH2M 

Oper~tor. MAP 

I [ 
0 I SS.TFT 

6 

1 

9 

·lO 
0 
II 

•12 

)omponent Retention Area External 

' >-TFT 5.500 17.664 12.78 
:.BFB 10.450 47.628 15.41 

65.292 28.20 

Internal Units 

12.7815 ppb 
15.4136 ppb 

28.1951 



A.nalysis date: 0212212002 13: 18:4 7 
Method: EPA 8021 mod. 
Lab ID: GC-2 

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

Dete file: 0222pt9.chr O 
Sample: HLA020EB2/0221CH2M 

Operator: MAP 

I ( 
I 
i 

I . 

Component Retention Area External Internal Units 

:>-TFT 5.383 17.552 12.70 12.7004 ppb 
3-BFB 10.400 53.064 17.17 17.1728 ppb 

70.616 29.87 29.8732 

20®"1· 



t...au 1101110. VII QllO l.QU~ fl•\.r 

J'lalysis date: 02/2212002 13:42:55 
Method: EPA 8021 mod. 
Lab ID: GC-2 

Oe!!cnption. PIO - Ch. 1 

12 

Column· Rtx-5,30m,5.0um,0.53mm 
Gamer. N2 

I"' file 0222pt10.chr O 
.r,>le: HLA021TB2/0221CH2M 

t...,. .. r:ator: MAP 

t::::====-- - SS.TFT 

Component Retention Area External 

TFT 
>-BFB 

5483 
10.433 

24.360 17.63 
66.228 21.43 

Internal Units 

17.6266 ppb 
21 .4330 ppb 

00.588 39.06 39.0596 

I 

j 





... 
; 
' 

On Site Labs, Inc. 

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

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

February 23, 2002 
OSL Projects #02I0220CH2M 

SUBJECT: DATA REPORT- CH2M HILL PROJECT NO. 167722.FI.FS 
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: 

• 9 soil samples analyzed for TPH-gas/diesel by modified EPA test method 8015B. 
,i;I • 2 water samples analyzed for TPH-gas/diesel by modified EPA test method 8015B . 
... ~'/ • 1 equipment blank water sample analyzed for TPH-gas/diesel. 

J 

• 2 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, 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 

TEG Project #0210220CH2M 
DAILY CALIBRATION DATE: 02/21/02 

INITIAL OPENING 
COMPOUND DETECTOR CAUBRANGE RF %RSD AREA RF 

TPH GASOLINE FID #3 (gc5) 10 - 30,000 0.36 15.0% 1460.54 0.37 
TPH GASOLINE FID #4 (gc5) 10- 30,000 0.31 15.4% 1082.76 0.27 

TPH DIESEL FID #3 (gc5) 25- 20,000 0.74 13.6% 3371.73 0.84 
TPH DIESEL FID #4 (gc5) 25- 20,000 0.61 11.1% 2702.75 0.68 

CAUB RANGE- RANGE OF CALIBRATION CURVE IN ppm 
INITIAL RF - AVERAGE RESPONSE FACTOR FROM MULTIPOINT CALIBRATION CURVE 
% RSD - LINEARllY OF MULTIPOINT CALIBRATION CURVE(+/- 20% ACCEPTABLE LIMITS) 
AREA-AREA COUNTS FROM DAILY CALIBRATION STANDARD 
RF· DETECTOR RESPONSE FACTOR FROM MIO-POINT CALJBRATION STANDARD 

CH2M HILL PROJECT NO. 167722.Fl.FS 
PROJECT NAME: RRNAS SITE 2036 

CLOSING 
%DIFF AREA RF %DIFF 
0.9% 1247.65 0.31 13.8% 
11.5% 1065.07 0.27 13.0% 
14.1% 3356.31 0.84 13.5% 
11.5% 2708.46 0.68 11.7% 

% OIFF - DIFFERENCE, IN PERCENT, BETWEEN THE AVERAGE RF AND THE OPENING OR CLOSING RF(+/- 15% ACCEPTABLE LJMITS) 
OPENING - MIO-POINT CALIBRATION STANDARD ANAL YZEO BEFORE SAMPLE ANALYSES BEGIN 
CLOSING-MID-POINT CALIBRATION STANDARD ANALYZED AFTER SAMPLES ANALYSES ARE COMPLETE 

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

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

TELEPHONE {787) 720-0329 FAX 789-3858 



QA/QC REPORT - MS/MSD DATA 

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

TEG Project #0210220CH2M 
DATE: 02/21/02 

COMPOUND 

TPH-GASOLINE 
TPH-OIESEL 

SPK CON 
(ppm) 
500 

1,000 

ppm= PARTS PER MILLION 

MS CONC %REC MS MSD CONG %REC MSD 
(ppm) (ppm) 
564 113% 540 108% 
1007 101 % 1092 109% 

MS CONG - ANALYZED CONCENTRATION OF SPIKED SAMPLE 
% REC - PERCENT RECOVERY OF SPIKE FROM MATRIX 

CH2M HILL PROJECT NO. 167722.Fl.FS 
PROJECT NAME: RRNAS SITE 2036 

RPO ACCEPTABLE ACCEPTABLE 
RPO RECOVERY 

4% 15% 81% - 126% 
8% 15% 74% - 131% 

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, PR 00725 

TELEPHONE (787) 720-0329 FAX 789-3858 



Lab name. TES-PUERTO RISO D., S. 1 ·A /." !> l [ ,. c:... 
n alysis date: 02/21!2002 10:51 :05 

Method: EPA 80150 mod. 
Lab ID: GC • 5 

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

Data file: 0221fc2.CHR 0 
Sample: 1000/1 000 ppm G/D open 

Operator: MAP 
Comments: 

~.000mv 

.:,~1 ~~~~-c:::=::=::::=:==========================================================::::================::;:::=:=: 
)()() 2~ 

:t 
e:. 
7~ 

,~~ 
111 
12r 
13r 
Ur 

~l't 
16. 

11r 
18 ~ 19t 
~t 
2l~ 
2~ c 
8~ 
1t26 

27 
28 

Component Retention External Internal Units 

~ofrne 
.sel 

1.300 1460.544 1008.66 1008.6030 
14.833 3371 .7'26 1140.64 1140.6380 ppm 

4832.270 214g_30 214g,3010 



Lab name: TEG-PUiRTO RICO D ~ Jd"C. L, ~ ~ J:. t1 l ~ 
\nalysis date: 02121/2002 10:51 :05 

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

Descripton: FID 4 - Ch. 4 
Column: XTl-5, 30m, 0.53mm, 1.5um 
C.t[rier: N2 

~le: 0221 FD2.CHR 0 
.ble: 1000/1000 ppm G/D open 

v~tor. MAP 
Comments . 

• 10.o:omv ...... 

Component Retention Area Ex!emal Internal Units 

ioline 
s;.e/ 

3.266 1082.764 884.61 8a4.6115 
17.316 2702.753 1115.00 ff 14.9969 ppm 

3785.517 1999.61 1999.6084 

100.DOOmV 

--------~----------------~--~~~~~~~~~~~-J 



Lab name: On Site labs Inc 
Analysis date: 02/2112002 17:25:52 

Method: EPA 60159 mod. 
lab ID; GC • 5 

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

Oa1a file : 0221fc13.CHR 0 
Semple: 1000/1000 ppm G/D close 

Operator: MAP 
Comments: 

. 10.CXX>mv 
oflantio 

Component Retention Area Ex:temal Internal U~ 

!lsoline 
~~I 

1.183 12'47.645 801.63 861.6333 
1 5.083 3356.311 1135.42 1135.4234 ppm 

4603.Q56 19Q7.06 19117.0567 

100.000mV 

. ' 
1 



Lab name: On Site Labs Inc 
Vl&lysis Osle: 02/21/2002 17:25:52 

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

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

file: 0221FD13.CHR 0 
nple: 1000/1000 ppm O/D close 

Operator: MAP 
Comments: 

.10 000mv 

Cr flent Retention Extemal Internal Units 

2.100 1065.074 870.16 870.1585 
17.533 2708.455 1117.35 1117.3404 ppm 

3773.52g 1087.51 1087.5070 

100.000mV 



lab name: On Site Labs In:: 
alysis dale: 02/2112002 16:33:51 

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

Descripbon: FID 3 • Ch. 3 
Column: XTI-5. 30m. 0.53mm. 1.Sum 
Carrier: N2 

Data tile: 0221 fc11.CHR 0 
Semple: hla008matrix spike 

Operator: MAP 
.:;omments: 

.10000mv 

:::omponent Rotontion 

oline 

·~' 
1.750 

15.216 

Area 

616.034 
2975.300 

External Internal Unltl> 

563.56 563.5590 
1006.56 1006.5505 ppm 

3701.423 1570.12 1570,1186 

100.CXXlmV 



Lab name: On Site Labs Inc 
nalysis data: 02/2112002 10:33:51 

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

Description: FID 4 • Ch. 4 
Column XTl-5, 30m, 0.53mm, 1.5um 
f'"frier N2 

Ne. 0221FD11.CHR O 
nple: hla008matrix spike dupllca 

Openltor MAP 
Comments· 

.20.JlOOmV 

Comoonent Retenllon Extem:;il Internal Unit£ 

5.383 660.848 539.91 539.9089 
16.016 2645 875 10Q1 .53 10Q1 .5324 ppm 

3306.723 1631 .4' 1631 .4413 

J 

j 



Lab name: On Site Labs Inc 
Jlalysis date: 02/21/2002 12:20:26 

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

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

Data file: 022ffo4.chr O 
Sample: method blank 

Operator: MAP 
Comments: 

.10.000rnv 
ando 

Component RetenUon Area External Internal U~ 

0.000 0.00 0.0000 

.d 



j 
j 

Lab name. On Site Labs Inc 
nalysis date: 02/21/2002 12:20:28 

Method: EPA eo1se mod. 
Lab ID: GC-5 

Description: FIO 4 - Ch. 4 
Column: XTI-5, 30m, 0.53mm, 1.5um 
~r. N2 

~e: 0221 fd.4.c:hr O 
.pie: mettiod blank 

Operator. MAP 
Comments: 

Component Retention Area External Internal Units 

0.000 0.00 0.0000 



Lab name: On Site Labs Inc 
A.nalysis date: 02/21/2002 15:58:15 

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

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

Data file: 0221fd10.chr O 
Sample: HLA001/0220CH2M 

Operator: MAP 
Comments: 

.10.ooamv 
....UC 

Component Retention Aroa ExtomQf Internal Un~ 

io~I 1Q.600 71.414 

71.414 

2Q.46 2Q.4614 ppm 8/,'f>)).-- 70. )b~? 
:N.4014 

,-

100.000mV 

' ·I 



1 

j 

1 

j 

Lab name: On Site Labs Inc 
alysis date: 0212112002 12:53:20 

Method: EPA 80158 mod. 
Lab 10: GC- 5 

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

ie: 0221 tc5.cht O 
,:ile: HLA002/0220CH2M 

Operator: MAP 
:omments: 

.10.ooamv 
tel1'io 

Component Retention Extamal Internal Un~ 

0.000 0 .00 0.0000 

100000mv 



Lab name: On Site Labs Inc 
.. 1~ date: 02/21/2002 13:30:32 

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

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

Data file: 0221fc6.chr O 
Sample: HLA004/0220CH2M 

Operator: MAP 
Comments; 

.10.ooemv 

Component Retention External Internal U~ 

24.433 21.230 7.18 7.1820 ppm ,' &?L-

21.230 7.18 7.1820..... )/.. f~l.J - fl/ 1/ S VI 

r 

100000mv 



1 

Lab name: On Site Labs Inc 
.a lysis dais: 02/21 '2002 14 :04 :06 

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

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

r e: 0221fc7.chr 0 
,)le: HLA005/0220CH2M 

Operator: MAP 
Comments: 

.10.ooomv 
oollO 

Component Retention Area External Internal Unitlo 

24.266 45.481 15.30 15.3860 ppm .)/ '1// :: ]J.1> ( 

45.481 15.3Q 15.3860 

100.ooomv 



..ab name: On Site Labs Inc 
ilysis date: 02/2112002 12:53:20 

Method: EPA 60158 mod. 
Lab 10: GC-5 

' scription: FID 4 • Ch. 4 
Column: XTI-5, 30m, 0.53mm, 1.Sum 
Carrier: N2 

Data file: 0221fd5.chr O 
Sample: HLA007/0220CH2M 

Operator: MAP 
:Omment's: 

.10.aoomv -

'Amponent Retention External Internal Units 

>GI 21.650 262 .6~ 108.37 108.3721 ppm 

262.8~ 108.37 108.3721 

-' 
100.000n\V 

' 



l 
l .. 

Lab name: On Site Labs Inc 
alysis date: 02/2112002 13:30:32 

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

)escription: FID 4 - Ch. 4 
Column: XTl-5, 30m. 0.53mm, 1.SUm 
Ca~r: N2 

D }: 0221fd6.chr O 
,it: HLA008/0220CH2M 

Opeuttor: MAP 
Comments: 

.10.000mv 

Com'""''lenl Retention Area E.xt&mal Internal Units 

)se- 20.066 2g.131 12.02 12.011s ppm a/.r1 Y :;>1-0'~ t'i 
29.131 12.02 12.0176 

100.000mV 



:vlalysis date: 02121/2002 1•:38:52 
Method: EPA 80158 mod. 
Lab ID: GC • 5 

Oescripbon: FID 3 • Ch. 3 
Column: XTI-5, 30m, 0.53mm, 1.Sum 
Carrier: N2 

Oats file: 0221fc8.c:hr O 
Sample: ~/0220CH2M 

Operator: MAP 
Comments: 

.10.ooomv 

dl-1 

Component Retention Area External Internal U~ 

23.200 35.074 

35.074 

11.87 

11.87 

11 .8052 ppm c7 I· )' ~ 1 _ -;; t. . 7 0 ) )_ 

11.8052 

100.000mV 

... :J 



Lab name: On Site Labs Inc 
ialysis date: 02/21/2002 14:04:06 

Method: EPA 801 SB mod. 
Lab ID: GC- 5 

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

r ·r: 0221 fd7 .chr O 
,;e: HLA012/0220CH2M 

Operator: MAP 
Comments: 

.10.000mv 
mtlo 

Retention Area External 

19.QOO 17.2QO 7.13 

17.2QO 7.13 

l 
J 

100.000mV 

Interns! Units cYJ L.-

7.1328 ppmC// 71~~-:?/1 
7.1328 



Lab name: On Site Labs Inc 
cnalysis data: 02/2112002 1<t:38:52 

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: 0221 fd8.chr O 
Sample: HLA.01310220CH2M 

Operator: MAP 
Comments: 

.10.ooomv 
~nUo 

... 

100.000mV 

~~t~~~--,~~:;,-~·1-~· ==~-~~::=~~~~~~~~~~~========================;;;;;·~-:1 

•• St sr 
Tr 
:~ 

:~i 12 
1J 
14 
15 
1~ 
17 ,, 

3119 
20 
21 
22 

23f 
2~ 
25, 

~t 

Et 
:Omponent Retention 

--el 1Q.316 7.927 

Ext&mal Internal Units 

3.27 

3,:;n 

3.2702 ~/ /\./ v--.:;> 
3.Z7rfl 



Lab name: On Site Labs Inc 
ialysis date: 02/2112002 15:22:27 

Method: EPA&015B mod. 
Lib ID: GC • 5 

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

Ne: 0221fc9.chr O 
n~e: HLA003/0220CH2M 

Operator: MAP 
Comments: 

.10.ooomv 
~ 

Comoonent RGtenbon Area External Internal UOO. 

22.300 68.165 23.06 23.osg7 ppm vb ::; _]. $ v -/.(a 
68.165 23.06 23.osg1 -::S. 

J 

100.ooomv 



Lab name: On Site Labs Inc 
Analysis date: 02121f.2002 15:22:27 

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

Descrip6on: FID 4 • Ch. 4 
Column: XTl-5, 30m, 0.53mm, 1.5um 
Carrier: N2 

Oat.a file: 0221fd9.chr O 
Sample: HLA006/0220CH2M 

Operator: MAP 
Comments· 

.10.000mv 

Component Retention External 

18.483 55.615 

55.615 

22.Q.4 

22.04 

Internal Units 

22.0435 ppm 

22.0435 

100.ooomv 



1 
l 
• 
j 

Lab name: On Site Labs Inc 
· nelysis date: 0212112002 15:56:15 

Method: EPA 80150 mod. 
Lab 10: ac. s 

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

~le: 0221fc10.chr O 
rple: 1 lb';6tfi/0220CH2M 

v~rator: MAP 
Comments: 

.10.ooomv 

Component Retentlon External Internal Un6 

0.000 0 .00 0.0000 

100.000mV 



QAJQC REPORT - CALIBRATION DAT A 

On Site Project #0210220CH2M 
DAILY CALIBRATION DATE. 02121/02 

COMPOUND DETECTOR CALIB RANGE 

BENZENE PID1 · GC2 0.5 - 100.0 

TOLUENE PID1 -GC2 0.5 - 100.0 

ETHYLBENZENE PID1 -GC2 0.5 - 100.0 

m&p-XYLENES PID1 - GC2 1.0- 200 

o-XYLENES PID1 - GC2 0.5 - 100.0 

CALIB RANGE • RANGE OF CALIBRATION CURVE IN ppb 

INITIAL 

RF 

1.66 

1.62 

1.17 

1.80 

1.36 

INITIAL RF • AVERAGE RESPONSE FACTOR FROM MUL Tl POINT CALIBRATION CURVE 

%RSD 

12.0% 

12.3% 

16.6% 

15.9% 

12.1% 

% RSD • LINEARITY OF MULTIPOINT CALIBRATION CURVE ( +/. 20".4 ACCEPTABLE LIMITS) 

AREA · AREA COUNTS FROM DAILY CALIBRATION STANDARD 

RF • DETECTOR RESPONSE FACTOR FROM MID-POINT CALIBRATION STANDARD 

OPENING 

AREA RF 

69.85 1.40 

75.51 1.51 

65.13 1.30 

177.01 1.77 

71.25 1.43 

% DIFF • DIFFERENCE. IN PERCENT. BE1WEEN THE AVERAGE RF AND THE OPENING OR CLOSING RF ( .. ,. 20% ACCEPT ABLE LIMITS) 

OPENING • MID-POINT CALIBRATION ST ANOARO ANAL VZEO BEFORE SAMPLE ANALYSES BEGIN 

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

ANALYSES PERFORMED BY MARCO A PEDRAZA 
DATA REVIE\NEO BY KEVIN SHELBURNE 

On Site Labs, Inc. 
PMS 627. HC-Ot BOX 29030. CAGUAS. PR 00725 

TELEPHONE (787) 720.0329 FAX 789-3858 

CH2M HILL PROJECT NO. 167722.Fl.FS 
PROJECT NAME: RRNAS SITE 2036, CEIBA 

CLOSING 

%DIFF AREA RF %DIFF 

15.8% 40.32 1.61 2.8% 

6.8% 41.13 1.65 1.6% 

11 .3% 3121 1.25 6.7% 

1.7% 92.88 1.86 3.2% 

4.8% 35.69 1.43 5.0% 



-

QA/QC REPORT- MS/MSD DATA 

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

On Site Project #0210220CH2M 
DATE: 02/21/02 

COMPOUND SPK CONC MS CONC %REC MS MSD CONC 
(ppb) (ppb) 

BENZENE 15.0 13.0 87% 
TOLUENE 15.0 14.4 96% 
ETHYLBENZENE 15.0 16.6 111% 
TOTAL XYLENES 45.0 46.8 104% 

ppb =PARTS PER SIWON 

MS CONC - ANALYZED CONCENTRATION OF SPIKED SAMPLE 

% REC - PERCENT RECOVERY OF SPIKE FROM MATRIX 

(ppb) 
12.6 
13.7 
14.1 
42.4 

%REC MSD 

84% 
91% 
94% 
94% 

CH2M HILL PROJECT NO. 167722.Fl.FS 
PROJECT NAME: RRNAS SITE 2036 

RPO ACCEPTABLE ACCEPTABLE 
RPO RECOVERY 

3% 20% 82%-117% 
5% 20% 87% - 120% 

16% 20% 83% -131% 
10% 20% 87% -1 23% 

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

ANALYSES PERFORMED BY MARCO A PEDRAZA 
DAT A REVIEl/l/ED BY KEVIN SHELBURNE 

.~ 

On Site Labs, Inc. 
PMS 627, HC·OI BOX 29030. CAGUAS. P .R 00725 

TELEPHONE (78"Q.7W.0329 FAX 789-3858 



Lab name: On Site Labs Inc 
nalysis dete: 02121/2002 13:25:47 

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

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

Data file: 0221 pt1 .chr O 
Sample: 60 ppb BTEX OPEN STD 

Operator: MAP 

··~ -
If 
2 

3 . ~ 
5 ss.m 
6 

7f 
af 

'r 
~ot 
~·r <;=) 

::omponent Retention Area External 

·~ZENE 4.050 69.847 42.08 
TFT 5.283 12.992 9.40 

·.>ene 6.850 75.510 -46.61 
flbenzene 9.066 65.125 55.66 
=>-xylene 9.233 1n.013 98.34 
,1QOQ 9.766 71 .250 52.39 
BFB 10.400 36.186 11.71 

507.923 316.19 

'· 

Ta"""" 

Mt.P-l()18N 

Internal Unl!G 

42.0765 ppb 
9.4.009 ppb 

46.6111 ppb 
55.6624 
98.3406 
52.3897 ppb 
11.7107 ppb 

316. 1918 



Lab name: On Site Labs Inc 
.nal)"is date: 0212112002 18:05:52 

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

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

1rier: N2 
}file: 0221pt10.chr O 

.... dmple: 25 ppb BTEX CLOSE STD 
Operator: MAP 

''ln11o 

J 

03 ~ ("'*"""'1) 

I 4 

166 5 ss.rn 
e 

) 7 

a 
ti!& 8 
la? 

ir--~io 

.nL_ 
' 
Component Retention Area External 
1 

'lZENE 4.216 40.322 24.29 
S:TFT 5.366 13.218 9.56 
oluene 6.850 41.134 25.39 

I 
ylbenzene 9.000 31.210 26.68 
P-xylene 9.166 92.876 51.SO 

1.xytene 9.683 35.690 26.24 
S..,BF" 

j 
t0.316 32.216 10.43 

I 286.666 174.19 , 

T<*Jrlne 

"'M*rm 
~ 

ss-efll 

Internal Units 

24.2004 ppb 
9.5644 ppb 

25.3914 ppb 
26.6752 
51.5978 
26.2426 ppb 
10.4259 ppb 

174.1876 



Lab name: On Site Labs Inc 
Analysis date: 0212112002 13:51 :42 

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

Description: PIO - Ch. 1 

...... 
1~ 

.:2 2~ 
3' 

"""' .l 
.!00 5 

6 

tt:tJ 1 

Column: Rtx-5,30m,5.0um,0.53mm 
Carrier: N2 

Data file: 0221pt2.chr O 
Sample: blank matrix spike 

O~roitor: MAP 

_.OCOTIV 

IJ 

(..-) 

~ee®'IE 

:==--&.Som 

lcNe<le 

iOO e Mil.I'~ 

~o c.~ 
SS-BFB 

CompoOQnl RQtention Al"Qa Ext'1mal lntc1mal Unit; 

NZENE 3.950 21.570 12.99 12.9940 ppb 
~TFT 5.200 15.062 10.90 10.8987 ppb 
UQOQ 6.800 n2n 14.37 14.3654 ppb 

.,ytbenzene 9.033 19.425 16.60 16.6026 
.P-xylene 9200 55.181 30.66 30.6564 
.cylene 9.733 21 .949 16.14 16.1390 ppb 
BFB 10.366 41.862 13.55 13.5476 ppb 

198.321 115.20 115.2036 

I 



u.c, n~rtrV: Vn S1Rr Lats inc 
Analy~is dale: 02/21/2002 14:17:03 

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

Description: PID - Ch. 1 
Column: Rtx-5,30m,5.0um,0.53mm 
- ,rri~r: N2 
a file: 0221pt3.chr 0 

.... ample: blank matrix spike dupliecil 
Op~•tcr ~-'.Ar' 

-''YX'l'!N 
t-

I ~ 
2~ 
Jt 

.216 ·r 5.366 5 
6 

llB 7~ 

.,.:i 
~"'10 
·~-. 

ltf 
J 
~mponent 

:ENZENE 
SS.TFT 
Tol~ne 
~lhylbenzene 
A&P-xylene 

0-xylene 
ss.p..-· 
I 
I . 

! 
_j 

jJ-

llEN2ENE 

~TFT 

T®ene 

~ 

> 

Retantk>n Area External 

4.216 20.946 12.62 
5.366 15.336 11.10 
6.883 22.140 13.67 
9.066 16.466 14.07 
9.216 49.934 27.74 
9.750 19.921 14.65 

10.383 40.946 1325 

185.689 107.10 

M&P~ 

S$.""8 

Internal Units 

12.6181 ppb 
11.0970 ppb 
13.6670 ppb 
14.0735 
27.7411 
14.6474 ppb 
13.2511 ppb 

107.0952 



Lab name: On Site Labs Inc 
t..nalysis date: 02/21/2002 16:10:'41 

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

De~cription : PIO • Ch. 1 
Column: Rtx-5,30m,5.0um,0.53mm 
Carrier: N2 

Data file: 0221pt5.chr O 
Sample: METHOD BLANK 

Operator: MAP 

or 10 
•11> 

C-OmponGnl RQtgnUon Al"ll~ 

- ITT 5.4S6 14.065 
··BFB 10.416 4 ug4 

55.259 

Ex!Qm~ 

10.18 
13.33 

23.51 

5S-8F8 

lnlQm~ Unit' 

10.1773 ppb 
13.3314 ppb 

23.5067 

,' 

! 
.J 



Lab name: On Site Labs Inc 
ialysis date: 02121/2002 16:$4:00 

M&thod: EPA 8021 mod. 
Lab ID: GC-2 

Descnplion: PID - Ch. 1 

;3 

8 

Column: Rtx-5,30m,5.0um,0.53mm 
~ier: N2 

lile: 0221pt7.chr O 
..,_,nple: HLA003/0220CH2M 

Oper.itor: MAP 

c:===---ss.m 

1..-1 

Component Retention Area ~em:at Internal Unit& 

-ITT 5.366 16.744 12.12 12.1158 ppb 
-BFB 10.383 3S.802 11 91 11 9100 ppb 

53.&46 2-4.03 2-4.0258 



Lab name: On Site Labs Inc 
Analysis date: 0.2/21/2002 16:29:16 

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

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

Data file: 0221pt6.chr () 
Sample: HLA006/0220CH2M 
O~~tor: MAP 

t:===-- SS.TFT 

Component RG!antion Ar9a Ext.;mal lntamal Unil.G 

;s...rn 5.466 17.342 12.55 12.5485 ppb 
;s..sFB 10.383 38.826 12.57 12.5650 ppb 

56.168 25.11 25.1135 

\ 



Lab name: On Site Labs Inc 
\nalysis date: 0.2121/2002 17:18:51 

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

Description: PID - Ch. 1 
Column: Rtx-5,30m,5.0um,0.63mm 
..._,rrier: N2 
a file: 0221pt8.chr 0 

c1mple: HLA01 4TB1/0220CH2M 
Opar.:ator MAP 

·2 <1XXnV ......... 

,~ 
2 

13 3 

, 383 5 
6 

rl 
ef 

• of 

·r+0t ti 

fl" 

Component , 
~ rn r 

:>S-BFB 

. t 

l 
J 

1 

(~) 

SS.ITT 

(- ) 

Retention Area External 

5.383 14.510 10.50 
10.366 38.547 12.47 

53.057 22.97 

ss.81'8 

Internal Unit& 

10.4993 ppb 
12.4748 ppb 

22.9740 



Lab name: On Site Labs Inc 
Analysis date: 02/21/2002 17:43:14 

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

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

Dlrla file: 0221pt9.chr () 
Sample: HLA015EB1/0220CH2M 

Oper.itor. MAP 

·2.000li'I 
R-

·~ f. 2t 

... ~[ ~T'f'T 

e 

• 
10.31i

0 

II 

Component Retention Area External 

ss-rn 5.250 15.~ 11.54 
SS-BFB 10.316 4{),948 13.25 

66.892 24.79 

' 

20!Xnnv 

Internal Unitl: 

11.5369 ppb 
131518 ppb 

24.7887 

• ...J 



1 
' ) 

I 
I 

t 
J 

] 

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 20, 2002 
OSL Projects #02I0305CH2M 

SUBJECT: DATA REPORT - CH2M HILL PROJECT NO. 167722.FI.FS 
SITE 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 performed the following analyses: 

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

Sincerely, 
On Site Labs, Inc. 

Attachments 



QA/QC REPORT ~ CALIBRATION DATA 

OSL Project #0210305CH2M 
DAILY CALIBRATION DATE: 03/18/02 

INITIAL OPENING 
COMPOUND DETECTOR CALIB RANGE RF %RSD AREA RF 
TPH GASOLINE FID #2 (gc5) 10 - 30,000 0.26 17.6% 210.68 0.26 
TPH GASOLINE FID #3 (gc5) 10 -30,000 0.36 15.0% 63.33 0.32 
TPH GASOLINE FID #4 (gc5) 10 - 30,000 0.31 15.4% 260.33 0.33 
TPH DIESEL FID #2 (gc5) 25 - 20,000 0.69 14.1% 1040.89 0.65 
TPH DIESEL FID #3 (gc5) 25 - 20,000 0.74 13.6% 327.45 0.82 
TPH DIESEL FID #4 (gc5) 25 - 20,000 0.61 11.1% 1067.23 0.67 

GAUB RANGE - RANGE OF CALIBRATION CURVE IN ppm 
INITIAL RF· AVERAGE RESPONSE FACTOR FROM MULTIPOINT CALIBRATION CURVE 

% RSD - LINEARl1Y 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 SITE 2036 

CLOSING 
%DIFF AREA RF o/oDIFF 
2.9% 210.39 0.26 2.7% 

12.5% 138.73 0.35 4.2% 
6.3% 258.56 0.32 5.6% 
6.3% 1218.97 0.76 9.8% 
10.8% 614.26 0.77 3.9% 
10.1% 1051 .81 0.66 8.5% 

% DIFF - DIFFERENCE. IN PERCENT, BETWEEN THE AVERAGE RF ANO 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-01BOX29030, 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 #0210305CH2M 
DA TE: 03/18/02 

COMPOUND SPKCON MS CONC %REC MS MSD CONC 
(ppm) (ppm) 

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 MA TRIX 

(ppm) 
179 
444 

CH2M HILL PROJECT NO. 167722.Fl.FS 
PROJECT NAME: RRNAS SITE 2036 

%REC MSD RPO ACCEPTABLE ACCEPTABLE 
RPO RECOVERY 

90% 8% 15% 81% -126% 
111% 2% 15% 74% - 131% 

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

ANALYSES PERFORMED av· MARCO A PEDRAZA 

DATA REVIEWED BY KEVIN SHELBURNE 

ON SITE LABS. INC 

PMB 627. HC--01 BOX 29030. CAGUAS. P.R. 00725 
TELEPHONE r "l--0329 FAA 789-3858 

r> - • 
_,__ 



Lab name: On Site Labs Inc 
:utalysis date: 0311812002 11 :57:03 

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

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

Data file: 03181b2.CHR 0 
Sample: 200/400 ppm G/D open 

Operator: MAP 

~= 1 
ltl6 2 

3 .. 
~ 
8 • 
7' 
& 
9 

10 
11 

0(12 
13 
1~ 

1:5 
16 • 
17 
1t , 
18 
20. 
21 · 

~! 
241 
~1 

26· 

.10.ooomv 

Component 

1soline 
~sal 

Retention 

1.966 
12.066 

210.681 
1040.886 

1251.567 

External Units 

205.74 
374_g5 ppm 

580.70 

100.000mV 



Lab name: On Site Labs Inc 
lnalysis dwtB: 03118/200211:57:03 

M&1hod: EPA 60156 mod. 
LablO: GC-5 

De9cription: AD 3 - Ch. 3 

~~ 

Column: XTI-5, 30m, 0.53mm, 1.5um 
'"Tler. N2 
file: 0318fc2.CHR 0 

.mple: 50/100 ppm GIO open 
Opera!or. MAP 

SJ 1 
2, 
3 .. 
~I 
e 
7 
a, 
9 

10· 
11 
12' 

l:Jl 
1. 1~4 

,~. 

18' 
171 
18 

, 19· 

20; 
21 , 

~ 22> 
• 23· 
, 24 i 

25 

Component Retention Area External Units 

I 

.j 

0.883 
14.133 

63.328 '43.73 
327.451 110.78 ppm 

390.77Q 154.51 



Lab name: On Site Labs Inc 
rialysisdate: 0311812002 11:57:03 

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

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

Data file: 0318fD2.chr O 
Sample: 200/400 G/D OPEN STD 

Operator: MAP 

.10.oo:imv -
~1 

c... 

so:! -----3 

' ( $ ' 
6· 
7 • 
g 
9 

\O• 
i1 

[_ \2 • 
13 , .. 

~1.:5 
16• 
11~ f;.:__ 
18 

L 
1&! 
20 
2 11 
22 
23 
2•· 
ZS 
26• r J7 /' ' 
Component Retention Are.a 

soline 2.250 260.332 
~sei 15.455 1007.232 

1327.564 

100.000mV 

-="ga:ono 

u - • • (d&ibiiiij 

Extemai Units 

212.69 
440.28 ppm .· 
ss2.g7 

.J 



Lab name: On Site Labs Inc 
ltlalysis date: 031181200218:'48:09 

Me1hod: EPA 80156 mod. 
LablD: GC-5 

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

~r. N2 
• file: 0316fb17.CHR 0 

~ample: 200/400 ppm G/D close 
Operator: MAP 

.10.aoomv 
'1le1'llo 

....;.; 1: 
883., 

3 • 

" S ' 
e 
7 
e 
9 : 

10 • 

.51!.1 ,2 · 
13· 
14! 
1Sf 
161 
17, 
18 
18· 
20. 
21 
121 
231 

' 2.c1 
25l 
26 , 
21. 
zej 
29j 

r 'onent Rel en lion Area 

_es.<>1u1e 
diesel 

1.883 
11.516 

210.391 
1218.967 

! 
i 

• 
J 

1429.359 

External Units 

205.46 
439.11 ppm 

644.57 

100.c.oomv 



Lab name: On Site Labs Inc 
nalysis date: 03118/2002 18:48:09 

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

Oescription: FID 3 - Ch. 3 
Column: XTl-5, 30m, 0.53mm, 1.51.Jm 
Carrier: N2 

Data file: 0318fc17.CHR 0 
Sample: 1001200 ppm G/D close 

""----"'-·· .. """" ._.,."Cl dlV' , tYll""\r' 

i19 t ~ 
2' 
3 • 

' 1 
5 • 

el 
7 
a 
e 

10! 
Tl 
121 
131 

·~1'4 ' 
151 
16' 
171 
1a1 
19• 
21). 

21 
22 ; 
2'· 
2A t 
ZS , 
» 1 
27· 

Component 

..'fsoiioe 
esel 

l ' ' ' 

r 



Lab name: On Site Labs inc 
1alyais date: 0311812002 18:48:09 

Method: EPA 80158 mod. 
l.ab ID: GC - 5 

Description: FID 4 - Ch. 4 
Column: XT~. 30m, 0.53mm, 1.5um 
' 'r: N2 

,;e; 0318fd17.CHR 0 
$is1nple: 200/400 ppm G/D close 

Opsratur: t.~ 

.13 I 
2 

:>O 3 
4 
~ 
8· 
7 
8 
9 

10· 
11 
12· 
13· 
1.C · 
1~ 

7~fs' 
17" 

• 1a: 
19• 
20 
21 

l 22 · 
Z3 

• 2.Cl 
25 
26• 

I 7fl7 , 
f?:ie ' 

Component 

'St 
~sel 

j 

J 

c 

Retention 

2.900 
15.750 

Are~ 

258.564 
1051.BOSl 

1310.372 

Exttirnal Uiill.s 

211.24 
433.Q1 ppm 

645.16 

iW~V 

:nrv- ..... bihiiii:;;;;y( 



Lab name: On Site Labs Inc 
"1lalysisdate: 031181200218:17:30 

Method: EPA 60158 mod. 
LablO: GC-5 

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

Data file: 0318tb16.CHR 0 
Sample: HLA03matrix spike 

Operator. MAP 

·10.000mV 
rtentlo 

• · - 1 
ii6i 

3 ' .. 
5 \ 
a' 
7• 
a 
9 

10. 

Component 

iasoline 
t'1S&I 

.. 
L.1i~ 

Retention 

1.716 
11 .500 

Area 

198.609 
1214.061 

1412.670 

Ex1emal Units 

193.95 
437.34 ppm 

631.30 

'· 

1CO OOOln'·< 

(Jf ZU£4\ _ 

l 
~J 



Lab name: On Site Labs Inc 
V!alysisdate: 03/181200218:17:30 

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

. Description: FID 3 ·Ch. 3 
Column: xn..s. 30m, 0.53mm, 1.Sum 

Irier: N2 
file: 0318fc16.CHR 0 

. dmple: HLA03matrix spike duplicat 
Operator. MAP 

~ie ~ i 
3 
4 
51 
e 
7; 
a 
9 • 

101 
1i 
121 
13 
1~ 

15.2~1_5; 
: 16 
; 17, 

181 

191 

201 
-, 21 

1
• 221 

23• 
,, 2,~ 

25 
2$' 

.10.000mv 

1 Component 

l 

J 
j 

.... 1 

Retention 

1.416 
15.233 

Area 

258.561 
1313.525 

1572.086 

External Units 

178.56 
444.36 ppm 

622.92 

100000mV' 



Lab name: On Site Labs Inc 
Analysis daht: 03118/2002 13:14:19 

Method: EPA 80158 mod. 
LabtO: GC·5 

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

Data file: 0318fb4.CHR 0 
Sample: method blank 

Operator: MAP 

006 I 
2 
3 
4 ,, 
8 : 
7 
8 
9 

10· 
11 
12 
13 
1,.1 ,, 

.10.ooomv 

16 
17 
18 
19 · 
2Q, 
21 
22 t 
23 ' 

2 .. , \ ZS! 
26, 
27> 
28 

Component Ret&lltion Ext&m:.11 Units 

0.000 0.00 

100.000mV 



lab name: On Site labs Inc 
~nalysis date: 03118f2002 13:54:41 

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

Description: FID 3 - Ch. 3 
Column: XTl-6, 30m, 0.53mm, 1.Sum 

irier: N2 
}file: 0316fc6.CHR 0 

~dmple: method blank 
Operator: MAP 

-10.000mV 
~etionllo 

1:331 
2 
3 
4 ' 
s 
e 
7 
a 
9 

10· 
11 . 
121 
131 
1-4 ,,: 

~ 161 

17. 
1e, 
19· 
201 
21 
2:2 · 
23 
241 
:?5 
2s; 
2;. 

Component 

1 
:d 

J 

Retention Area 

0.000 

100.ooomv 

External Units 

0.00 



Lab name: On Site Labs Inc 
Ana~ date: 03118/2002 13:14:19 

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

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

Data file: 0318fd4.CHR 0 
Sample: method blank 

Operator: MAP 

560, 
2 
3, 
4 
~; 

II· 
7• 
e 
9 

,01 
11 
12· 
'3 
14 
1:1, 
16 
17; 
1l! 
1111 
20; 
21 
22 ~ 
23' 

.10.roomv 

- -:';? .. 
?• 61zsr 

2$ ~ 
27 ~ 
211 , 

' : ·:OOWl1) 
((unknown) 

(unlcr>o'MI) 

Component Retention Are<il Extsm:iil Units 

0.000 0.00 

' ) 
: 



Lab name: On Site Labs Inc 
'\nalysis date: 031181200216:14:24 

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

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

i#iJe: 0318FB12.chr O 
{pie: HLA024/0305CH2M 

i...,.,.:;ator: MAP 

.10.ooomv 
~ 

•I 

'] 

I 
J 

I 
I 
l 
I 
I 
~ 

Retention Area 

0.000 

External Units 

0.00 



Lab name: On Site LabS Inc 
Analysis date: 03118/2002 16:14:24 

Method: EPA 80158 mod. 
LablD: GC-5 

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

Data file: 0318FC12.chr O 
Sample: HLA025/0305CH2M 

Operator: MAP 

.10.aoomv 
~ 

' 
Wt; 

2' 
3 
4 ' 
SI 
Bt 
7 t 
Bl 
9· 

101 

11 f 
12f 
\31 
141 
1Sj 
161 

111 
111 , 
19, 
:I(), 

21 i 
22 ' I 
23• 
24 f 
25 ' 
26L 
21!. 
211 f 

Component 

( 
I 
I 

Retention Area External Units 

0 .000 0.00 

·. 

100.000mV 



Lab name: On Site Labs Inc 
"'lnalysis date: 03118'2002 16:14:2-4 

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

Description: FlD 4 - Ch. 4 
Column: XTl-5, 30m, 0.53mm, 1.5um 
~mer. N2 

)ile: 0318FD12.chf 0 
1ple: HLA026/0305CH2M 

v.,erator: MAP 

-10.000niV 

I 
I 

C-Omponent Retention External Units 

0.000 0.00 

I 

.J 

l 
j 

100.00\lmV 



Lab name: On Site Labs Inc 
NJaJysi:s date: 0311612002 16.44.14 

Method: EPA80156 mod. 
LablD: GC-5 

Description: F102 - Ch. 2 
Column: XTl-5, 30m. 0.53mm, 1.5um 
Carner: N2 

Data file: 0318F813.chr O 
Sample: HLA027FD3/030SCH2M 

Operator: fv1AP 

·111.lXlOmV 

Component Reiention Area External Units 

0.000 0.00 

l 1 



Lab name: On Site Labs Inc 
Vialysis date: 03/1812002 16:«:14 

Method: EPA80158 mod. 
Lab ID: GC-5 

Description: FID 3 - Ch. 3 
Column: XTl-5, 30m, 0.53mm, 1.5um 
Carrier. N2 
~ -· ~: 0318FC13.chr O 

.pie: HLA029EB3/0305CH2M 
t..""erator: MAP 

-10.000mV 
~ 

r 

Component Reieniion Exfemai Units 

0.000 0.00 

} 

.J 

1 
j 

' _ ) 



QA/QC REPORT · CALIBRATION DATA 

OSL Project #0210305CH2M 
DAILY CALIBRATION DATE: 03/18/02 

INITIAL OPENING 

COMPOUND DETECTOR CALIB RANGE RF %RSD AREA RF 

BENZENE PID1 -GC2 0.5- 75.0 85.78 8.1% 727.06 90.88 

TOLUENE PID1 -GC2 0.5- 75.0 81.33 8.2% 689.17 86.15 

ETHYLBENZENE PID1 -GC2 0.5- 75.0 65.84 13.6% 467.28 58.41 

m&p-XYLENES PID1 -GC2 1.0 - 150 98.46 16.8% 1614.99 100.94 

o-XYLENES PID1 -GC2 0.5 - 75.0 73.19 17.4% 566.88 70.86 

CALIB RANGE - RANGE OF CALIBRATION CURVE tN 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 STANDARD 
% OIFF - DIFFERENCE, IN PERCENT, BETWEEN THE AVERAGE RF ANO THE OPENING OR CLOSING RF(+/- 20% ACCEPTABLE LIMITS) 
OPENING - MID-POINT CALIBRATION STANDARD ANALYZED BEFORE SAMPLE ANALYSES BEGIN 
CLOSING - MIO-POINT CAUBRA TION ST AN DARO ANAL VZEO AFTER SAMPLES ANALYSES ARE COMPLETE 

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

ON SITE LABS. INC 
PMS 627, HC-01 BOX 29030, CAGUAS. p R oons 

TElEPHONE (787) 720-0329 FAX 789-3858 

CH2M HILL PROJECT NO. 167722.Fl.FS 
PROJECT NAME: RRNAS SITE 2036, CEIBA 

CLOSING 

%DIFF AREA RF o/oDIFF 

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 #0210305CH2M 
DA TE: 03/18/02 

COMPOUND SPK CONC MS CONC %REC MS MSD CONG 
(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 -ANALYZED CONCENTRATION OF SPIKED SAMPLE 

% REC- PERCENT RECOVERY OF SPIKE FROM MATRIX 

(ppb) 
9.3 
9.3 
8.0 

28.1 

%RECMSO 

117% 
117% 
100% 
117% 

CH2M HILL PROJECT NO. 167722.Fl.FS 
PROJECT NAME: RRNAS SITE 2036 

RPO ACCEPTABLE ACCEPTABLE 

0% 
2% 
1% 
0% 

RPO RECOVERY 
20% 
20% 
20% 
20% 

82% -117% 
87%-120% 
83% -131% 
87%-123% 

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 (187' ' 329 FAX 789-3858 

... - ... 



;natysis date: 03/1812002 10:39:59 
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/cm3 

I 
I 

2 

) 

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

Operator: MAP 

I 

• BEHZENE/4. I 16 

5 
S&TFTIS.366 

6 

7 TOOJENEJ6.933 

• r>./l066 
' rn"'I AE!iZfl!EIJ 1§3 -

t(I O.XVl.ENE/i.883 

11 

Component Retention Height Area 

NZENE 4.116 71.676 727.064 
>·TFT 5.366 111.960 1188.597 
)LUENE 6.933 78.680 689.170 
rHYLBENZENE 9.183 72.818 467.283 
&P-XYLENE 9.350 181.067 1614.985 
-XYLENE 9.883 67.820 566.881 
S-BFB 10.533 345.781 2848.708 

8102.687 

M&P·X'l\.ENE/9.lSO 

~8110.533 

-
External Internal Units 

8.48 8.4759 ppb 
13.29 13.2923 ppb 
8.47 8.4737 ppb 
7.10 7.0972 ppb 

16.40 16.4024 ppb 
7.75 7.7453 ppb 

12.49 12.4943 ppb 

73.98 73.9813 

.J 



Lab name: On Site labs Inc. 
1alysis date: 03/1812002 19:14:50 

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

Description: PID1-CHANNEL 1 
Column: Rtx-5, 30m,ID.53mm,5um 
('-"rrief: Nitrogen 1 kg/cm3 

ile: 0318P22.CHR 0 
1tple: 8 ppb BTEX CLOSE STD 

Operator. MAP 

-12S.®'t-/ 
~-~~~~-~ ...... ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~---, 

5 
!50 

,.J 1 

1 

l 
Component 

NZENE 
-TFT 

vLUENE 
:THYLBENZENE 
.... P-XYLENE 

<YlENE 
. _ ~BFB 

t 
:J 

-13. 133 

I~ BENZEHE/3.966 

~=======-- SS. ITT/5.250 

11--~- TOl.UEM£1U18 

} 

Retention Height Area 

3.966 67.088 716.491 
5.250 146.375 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.BFBll0.-486 

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 



Lab name: On Site Labs Inc. 
';.nalysis date: 0311812002 18:02:40 

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/cm3 

Data file: 0318P20.CHR () 
Sample: ILA019matrix spike~ ,.4-::::, 

Operator. MAP 

-125.cm.t.' 12SO.OO()itf 
~·~~~~-.--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-, 

5 
Jl6 

1183 T 

~ a 

16 
g 

IS01 0 

H6 

1 t 
ll3 

t l6 

Component 

~ENZENE 
S-TFT 
OLUENE 
THYlBENZENE 
.1&P-XYLENE 
>XYLENE 
.>S-BFB 

[__..::::::> BEK2ENEl4.050 

'-========- SS.ITTIS316 

TOUJEIE/6.883 

./8.0$0 

- -· ~~···-11~"'· 1w.XY\£HEl9.J1s 

O.xn.ENEIUSO 

t:==========================~--- SS.BfB/10.516 

"11.333 

...... ft" 

Retention Height Area External Internal Units 

4.050 74.053 799.540 9.32 9.3208 ppb 
5.316 172.946 1836.926 20.54 20.5427 ppb 
6.883 85.754 774.375 9.52 9.5214 ppb 
9.150 80.379 523.459 7.95 7.9505 ppb 
9.316 201.816 1857.134 18.86 18.8618 ppb 
9.850 78.554 680.146 9.29 9.2929 ppb 

10.516 724.062 5972.136 26.19 26.1936 ppb 

12443.716 101.68 101.6836 

.. . 



Lab name: On Site Labs Inc. 
'alysis date: 03118/2002 18:20:30 

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

Desaiption: PID1-CHANNEL 1 
Column: Rtx-5, 30m,ID.53mm,5um 
f'--rier: Nitrogen 1 kg/an3 

ale: 0318P21.CHR 0 
iple: ILA019matrbc: spike dupfica 

Operator. MAP 

·125.oocnt.' 12SO ®rff 

.iio • ..--~~-.--~~~~~~~~~~~~~~~~~~~~~~~~----~~~~~---~~~~~, 

2 

5 
316 

' ' I 

... _. 
1.316 

1 
1l10 

' ._J15 
11 

I 

1 
I 

Component 

~NZENE 
>-TFT 

1uLUENE 
EniYLBENZENE 
• '&P-XYLENE 

·XYLENE 
~S-BFB 

j 

J 

'-======- SS.Trm.316 

C::= =- TOWEHEl6.883 

- -- ---w~'"-1lM.P.XYtENl:J'l.316 

!'::==,_ C>XYl.ENEr.1.850 

t:======================--$$-BFB/10.SI& 

Retention Height Area External Internal 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 



Lab name: On Si\B Labs Inc. 
!\nalysis date: 03/1812002 11 :30:48 

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/cm3 

Data file: 0318P2.CHR () 
Sample: method blank 

0pera1or. MAP 

4 

[:::=:===- ss:rnis.383 
6 

8 ~./!.006 

9 

10 

S50 
11 

r 

Corrcx>nent Retention Height Area 

-TFT 5.383 79.558 837.175 
:>-SFB 10.550 163.309 1406.245 

2243.420 

SS.BFB/10.SSO 
J 

Ex1emal Internal Units 

9.36 9.3623 ppb 
6.17 6.1677 ppb 

15.53 15.5300 

·1 
• :1 



~nalysi6 date: 0311812002 12:29:38 
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/an3 

Data file: 0318P4.CHR {) 
)le: HLA024f0305CH2M 
Jtt:>r: MAP 

~mit.' 

lllliio·~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

5 
...J SS. TFTl!i.3E6 

~ 

"'!; 8 
l 

t;::::>./8.066 
I 9 

110 
iO SS8Fll/10.550 
'11 

I 

1 
JC. . ..ioent Retention Height Area External Internal Units 

>S-TFT 5.366 138.614 1453.342 16.25 16.2530 ppb 
'-BFB 10.550 451 .269 3643.015 15.98 15.9781 ppb 

5096.357 32.23 32.2311 

J 



:..nalysis date: 03/1812002 12:53:22 
Method: EPA 8020A mod. 
Lab ID: GC-3-P&T 

Oesaiption: PID1-CHANNEL 1 
Column: Rtx-5, 30m,ID.53mm,5um 
Carrier: Nitrogen 1 kglan3 

Data file: 0318P5.CHR () 
Sample: HLA025/0305CH2M 

Operator: MAP 

-125.0001+/ 1250.IXXlnN 
dQ).~~~~-.-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

5 
l3 c:=======- SS.lFTIS.333 

)./8.066 

1CI 

.516 

11 
t:==============================---- ss-eFB/10.516 

Component Retention Height Area 

5-TFT 
s-BFB 

5.333 224.571 2351.706 
10.516 855.531 7011.032 

9362.738 

External Internal Units 

26.30 26.2996 ppb 
30.75 30.7501 ppb 

57.05 57.0497 

,• ~ 



1alysis date: 03/1812002 13:14:51 
Method: EPA 8020A mod. 
Lab ID: GC-3-P& T 

Jescription: PID1~HANNEL 1 
Column: Rtx-5, 30m,ID.53mm,5um 
Carrier: Nitrogen 1 kg/an3 

Data file: 0318P6.CHR () 
. 13: HLA026/0305CH2M 

.6r: MAP 

t:===========- ss.mr.;.m 

. 9 

10 
I 

6 

11 

p.. ..inent 

:S-TFT 
--BFB 

r 
I 

Retention 

5.333 
10.516 

Height Area External 

148.371 1558.350 17.43 
507.962 4328.625 18.99 

5886.975 36.41 

ss.sFB/10.516 

Internal Units 

17.4273 ppb 
18.9852 ppb 

36.4125 



1alysis date: 0311812002 13:34: 11 
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/cm3 

Data file: 0318P7.CHR 0 
Sample: Ht.A027/0305CH2M 

Operator. MAP () ;J. 7 r:l>..3 

-fl} 

2 

'.f 
5 

c===========~ S&lFT/5.316 

10 

16 

11 
t==================================~--- ss.8F8110.S16 

Component Retention Height Area 

S-TFT 
>S-BFB 

5.316 145.907 1550.202 
10.516 459.399 4045.462 

5595.664 

External Internal Units 

17.34 
17.74 

35.08 

17.3362 ppb 
17.7433 ppb 

35.0794 

,_ 



nalysis date: 03118/2002 13:54 50 
Me1hod: EPA 8020A mod. 
Lab ID: GC-3-P& T 

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

Data file: 0318?8.CHR () 
' le: HLA028/0305CH2M 

.or: MAP tJ:2. B /73 3 

f)' 

./2.950 

SS.1FTl5.333 

6 

' 7 TOWENEl6.900 

..'8.250 

• 9 

10 

13 

11 

1 

f- ,nent Retention Height Area 

>S-TFT 5.333 70.349 746.268 
ll.UENE 6.900 0.710 6.184 
~BFB 10.533 306.720 2780.128 

3532.580 

J 

1 

625JlOC\TI{ 

SS.aF8110.S33 

External Internal Units 

8.35 B.3456 ppb 
0.08 0.0760 ppb 

12.19 12.1935 ppb 

20.62 20.6152 



.atysis date: 03118/2002 14:13:47 
Method: EPA 8020A mod. 
Lab ID: OC.3-P& T 

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

Data file: 0318P9.CHR () 
Sample: HlA029/0305CH2M 

Operator. MAP 

-62.5tn!N .,. 

1 

l 

3 · ./2.900 

4 

5 

'-=============~ ~lFT/5.333 
6 

7 ~NE/U83 

• 
9 

0 

62S.0001ti 

~ r=========================================~--- SS-8f8110.S16 
1 

::omponent Retention Height Area External Internal Units 

TFT 5 .333 179.369 1909.638 21 .36 21 .3558 ppb 
LUENE 6.883 0.596 5.238 0.06 0.0644 ppb 
-BFB 10.516 582.445 4945.615 21.69 21.6913 ppb 

6860.491 43.11 43.1115 

. J 



1 . 

J 
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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 

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

March 8, 2002 
OSL Projects #02I0308CH2M 

SUBJECT : DATA REPORT- CH2M HILL 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 performed the following analyses: 

• 10 soil samples analyzed for TPH-gas/diesel by modified BP A test method 80 l 5B. 
• 1 water sample analyzed for TPH-gas/diesel by modified EPA test method 8015B. 
• l equipment blank water sample analyzed for TPH-gas/diesel. 
• l water sample analyzed for BTBX by modified BP A test method 8020A. 
• 1 trip and 1 equipment blank water sample analyzed for BTEX. 
• Laboratory QNQC analyses for TPH-gas/diesel and BTBX. 

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 #0210308CH2M 
DAILY CALIBRATION DATE· 03/08/02 

INITIAL OPENING 
COMPOUND DETECTOR CAUB RANGE RF %RSD AREA RF 
TPH GASOLINE FID #2 (gc5) 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 (gc5) 10 - 30,000 0.31 15.4% 123.92 0.31 
TPH DIESEL FID #2 (gc5) 25. 20,000 0.69 14.1% 310.70 0.78 
TPH DIESEL FID #3 (gc5) 25. 20,000 0.74 13.6% 669.09 0.84 
TPH DIESEL FID #4 (gc5) 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 MID-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 ANO THE OPENING OR CLOSING RF(+/. 15% ACCEPTABLE LIMITS) 
OPENING • MID-POINT CALIBRATION STANDARD ANALYZED 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 LABS. INC. 
PMB 627, HC-01 BOX 29030, CAGUAS. P.R. 00725 

TELEPHONE (787) 7~329 FAX 789-3858 



Lab name: On Site Labs Inc 
nalysis date: 03J0612002 10:01 :21 

Method: EPA 601 SB mod. 
Lab ID: GC-5 

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

r tr: N2 
le: 0306fb2.CHR 0 

::.~ .• rple: 50/100 ppm G/O OPEN 
Operator: MAP 

.s.ooomv 
en!IO 

"" 1 ..., . 
"". 
50 3 

4 
~ 
6 
7 
e 
9 

10 
il 
12 
13 

\!1-' 
15 
16 
17 
111 
19 
20 
21 
22 
23 
2~ 

~ 
2$ 

. 2i 
28 
29 
30 

1 Cr tient 

jsoline 
.esel 

l 
I 

.j 

Retention 

2.950 
14.150 

Area 

46.953 
310.6Q7 

357.651 

External Uniti: 

45.85 
111 .92 ppm 

157.78 

so.ooomv 



lab name. On Site Labs Inc 
Analysis date. 03/0612002 10:55:44 

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

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

Data file : 0308fc3.CHR 0 
Sample: 1001200 ppm G/D OPEN 

Operator: MAP 

-..iio 

1a3 2 
3 
~ 

5 
& 
7 
8 
9 

10 
11 
I:? 
13 

,. 1(1'4 

15 
115 
17 
18 
19 
20 
;1 
22 
23 
2~ 
2s. 

58~ 

.sooomv 

Component 

~asoline 
j ies&I 

Retention 

1.783 
14.100 

Area 

141.486 
669.089 

810.575 

External Units 

97.71 
226.35 ppm 

324.06 

·. 

50.000mV 

· - e· - +··..-~1ti•m• 



Lab name: On Site Labs Inc 
nalysisdate: 03/081200210:01:21 

MethOd: EPA 80158 mOd. 
Lab ID: GC-5 

Description: FID 4 - Ch. 4 
Column: XTl-5, 30m, 0.53mm, 1.!>um 

)r: N2 
.le: 0306fd2.CHR 0 

Sample: 1001200 ppm G/D open 
Operator: MAP 

.$.OOOmV 
•entio 

;o 1 
~ 

•16 3 
4 
~ 

8 
7 
a 
9 

tO 

i1 
12 
13 ,. 
1S 
16 
17 

lt;e 
19 
20 
21 
22 
23 
2A 
~ 
26 
2i 
28 
29 
30 
31 
~~ . : 

' Component 

~ soltne 
a~ef 

. 
J 

l .. 

Retention 

3.316 
18.266 

Area 

123.920 
548.526 

672.446 

External Units 

101.24 
226.29 ppm 

327.53 

$0.000m'./ 

IE!AZWtf 



Lab name: On Site Labs Inc 
Analysis date: 03/0612002 16:33:56 

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

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

Data file. 0308fb18.CHR 0 
Sample: 501100 ppm GID CLOSE 

Operator: MAP 

. ijj 1 

~ 616; 
4 

5 
8 
7 
8 
9 

10 
11 
12 

13~! 
15 
16 
17 
1e 
19 
20 
21 
22 
23 
24 
25 
~ 
27 
28 
29 
30 
31 
32 
33 
34 
~ 

~.OOOmV 

Component 

asoline 
esel 

Retention 

2.616 
13.550 

Area 

47.544 
275.384 

322.928 

External Units 

46.43 
99.20 ppm 

145.63 

so.ooomv 

.j 



Lab name: On Site Labs Inc 
'1lalysis date: 03/0812002 18:33:56 

Method: EPA 80156 mod. 
Lab 10: GC -5 

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

. '\Jer: N2 
.lite: 0308fc18.CHR 0 

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

•• 1 
seJ z 

3 
750 4 

5 
e 
7 
a 
9 

10 
\1 
12 
13 
1~ 

15 
16 
17 

&<115 
' """19 

20 
21 
22 
23 
2-4 
2S 
26 
27 
28 

·10.000mV 

Component 
I 

~s 

:esEt1 

1 

' 

Retention 

3.750 
18.550 

Area 

73.665 
316.8Q4 

390.558 

External Units 

60.87 
107.20 ppm 

158.0$ 



Lab name: On Site Labs Inc 
&..nalysis date: 0310812002 18:33:56 

MethOd: EPA80158 mOd. 
Lab ID: GC- 5 

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

Data file: 0308fd18.CHR 0 
Sample: 501100 ppm G/D CLOSE 

Operator: Mb.? 

.1c.000mv 

1 

' 50 3 
4 

"~ 5 

--.......... --.. __ ... ----
_><unknown>) 

.. e 
7 
& 
9 

10 
11 
12 
13 
u 
l ~ 
It\ 
17 
:a 
18 
20 
21 
22 
(3 

2~ 

~s 
26 
2i 
2e 
29 
JO 
J 1 
:!2 

50 

::Vmponent 

ofine 
i &f 

!' 
~ssoli~.e 

r 

f dies&! 

1 
t 
~ 
f-r 
l 
j(unmown) 

Retention 

5.533 
15.633 

Area 

57.456 
257.443 

314.SQQ 

Extemat Units 

46.94 
106.21 ppm 

153.15 

: 

ioo.ooomv 



Lab name: On Site Labs Inc 
nalysisdate: 03!06/200215:27:04 

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

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

ye: 0308fb13.CHR 0 
)le; METHOD BLANK 

Operator: MAP 

-to.oocmv 
....00 

Cornpon&l"lt Retention Area External Units 

0.000 0.00 

j 

I 
; 

100.ooomv 

i 
. ..J 



Lao name: On Site Labs Inc 
Analysis date: 03/0812002 15:27:04 

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

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

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

Operator: MAP 

1' 

~j 
4 
51 
e• 
71 

~l 
101 

gl' 1!1 
14 
H!I 
16• 
17 
18 
19 
20 
21 
n 
23 
2'I 
ZS 
26 

271 
28 
29j 

~I 32 
33 j 

-10.000mV 

Component Retention Area External Utiits 

0.000 0.00 

100.QOOn\V 

I . 
i 
I 
I 



Lab name: On Site Labs Inc 
.natys!s date: 03/0612002 15:27:04 

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

Description: FID 4 - Ch. 4 
Column: XTl~S. 30m, 0.53mm, 1.5um 
Canier. N2 

~e: 0308fd13.CHR 0 
,.>le: METHOD BLANK 

Operator: MAP 

. Co., 1ponent Retention Area Exteme~ Units 

0.000 0.00 

50.000mV 



Lab name: On Site Labs Inc 
~alysis date: 03/08/2002 16:07:09 

Method: EPA 80156 mod. 
Lab 10: GC-5 

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

Data file: 0308fb14.CHR 0 
Sample: JLA001/0308CH2M 

Operator: MAP 

.10.eoomv 

.200 11 
~I 
:~ 
81 

:1 
101 
n r 
121 

131·. 14 
15 

16! 17 
15 
18 

20i· 21 
Z2 

~!1· 25 
26 . 
27 
211 
291 

I 

Comp0rtent Retentioo At ea External Units 

0.000 0.00 

100.ocnnv 

- . J 

.J 



• , 

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

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

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

je: 0308fc14.CHR 0 
,.>~e: JLA002/0308CH2M 

Operator: MAP 

C-Omponent Retention Area Exterflal Units 

0.000 0.00 

50.000nW 



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

Method: EPA 80156 mod. 
Lab ID: 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 

.. '. 
~2 , 

3 

' 5\ 
8 · 
7 
6 
9 ' 

10, 
11, 
12t 

~! 1 
15 . 
16• 
171 
HI. 
18 
:20 
21 i 
Z2 
23 
2•t 
25 
26 , 
211 
28; 
291 
30 
31 
32 
33 

.S.OOOmV 

Component 

I 

Retention Ar&a External Units 

0.000 0.00 

50.QOOmV 

I l 
I 

J 



Lab name: On Site Labs Inc 
i alysjs date: 03/0812002 16:46:25 

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

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

C" ~: 0308tb1 5.CHR 0 
1e: JLA004/0308CH2M 

O~~ . .rtor: MAP 

.1.25QmV 
.enllo 

\ 

component Retention Area 

I 

j 0.000 

l 

} 

12.500mV 

External Uni1s 

0.00 



Lab name: On Site Labs Inc 
Analysts date: 03108/2002 16:46:25 

Method: EPA 60156 mod. 
UlblO: GC-5 

Descnpbon: FID 3 ·Ch. 3 
Column: XTl-5, 30m, 0..53mm, 1.5um 
Carner: N2 

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

Operator: MAP 

Component Retention Area External Units 

0.000 0 00 

I 
I. 

so.eoomv 



Lab name: On Site Labs Inc 
1alysis date: 03/08/2002 16:46:25 

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

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

r j.9: 0308fd15.CHR 0 
ile: JLA006/0308CH2M 

Ope.rater: MAP 

..s.ooomv 

I 
Comoonent Re1ention Area E.Ktemal Units 

0.000 0.00 

50.000mV 



Lab name: On Site Labs Inc 
Analysis date: 03/0612002 17:29:13 

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

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

Data tile: 03061b16.CHR 0 
Sample: JLA007/0308CH2M 

Operator: MAf' 

.10.000mv 
tlllenllo 

Component Retention Area External Units 

0.000 0.00 

100.000mV 



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

Method: EPA 80158 mod. 
LablD: GC-5 

Description: FID 3 - Ch. 3 
Column: XTI-5, 30m, 0.53mm, 1.Sum 
C••rier: N2 

)e: 0308fc16.CHR 0 
.pie: JL.A008/0308CH2M 

Operator. MAP 

·TO.CIOOmV 

Comoonent Retention Area External Units 

0.000 0.00 

100.ooomv 



Lab name: On Site labs Inc 
U"latysis date: 03/08/2002 17:.29:13 

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

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

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

Operator. MAP 

~1 1 z1. 
31 •· ~1 
Bj 
71 

:1 
101 
gl 13 . 
14 
1:1 
16 
17 
18 
19 

~I· 
El 
~} 
291 

l 

Component Retention Area External Units 

0.000 0.00 

so.ooomv 



Lab name: On Site Labs Inc 
11<1lysis date: 03/0612002 16:0223 

Mttihod: EPA 60~ SB mod. 
LablD: GC-5 

Description: FID2 - Ch. 2 
Column: XTl-5, 30m, 0.53mm, 1 .5um 
C~rjer: N2 

r fJ: 0308fb17.CHR 0 
,1e: JU\00?703vo.:.H2ivi 

Oio-'01atcr: r,iAD 
::TL/tf>!J5 ~ 

501 1 
2 
31 
1 . 
5! 
15 · 
7l 
ll i 
e; 

10! 

111 
12 
13" 
141 
151 
rs. 
11! 
18· 
19\ 
20 ' 
21 l 
22i 
~I 
2"f 
25• 
2$~ 
271 
20 ' 

29j 

Component 

0.000 0.00 

; Uii.OOOmV 

' 



Lao name: On Site Labs Inc 
AJ 111lysis date: 03I08l2002 16:02:23 

Method: EPA 60156 mod. 
LabiD: GC-5 

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

Data file: 0308fc17.CHR 0 
Sample: ~/03voCnavl 

e;~;a...:..: ;:.:.F;i ..fl-A e/ 12-C"B.1. 

'letentio 

1 
.:. 

·- ... _ ~· 
•1u.uvvm\I 

Comporient 

-w-

Area Ext&mal Units 

0.000 0.00 

.... -.. 

1w.0Wn1V 
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.• 

uo name: vn Site Laos Inc 
1alysis date: 03/0812002 18:02:23 

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

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

C1>rrier: N2 
r 1!: 0306rd17.CHR 0 

ie: 'L."00W0308CH2M 

Componelit 

y 
( 
I 
I 

Area External Unit!> 

0.000 0.00 



/ 

QA/QC REPORT - CALIBRATION DA TA 

OSL Project #02t0308CH2M 
DAILY CALIBRATION DATE: 03/08/02 

INITIAL OPENING 

COMPOUND DETECTOR CALIB RANGE RF %RSD AREA RF 
BENZENE Pl01 -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 
% DIFF - DIFFERENCE, IN PERCENT. BElWEEN THE AVERAGE RF AND THE OPENING OR CLOSING RF (+/· 20% ACCEPT ABLE LIMITS) 
OPENING • MIO-POINT CALIBRATION ST AN DARO ANAL VZED 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, INC. 
PMB 627, HC-01 BOX 29030, CAGUAS, PR 00725 

TELEPHONE (787) 720-0329 FAX 789-3858 

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

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 
~PEb) (EPb) 

BENZENE 10 11.7 11 7% 
TOLUENE 10 12.2 122% 
ETHYLBENZENE 10 13.1 131% 
TOT AL XYLENES 30 39.0 130% 

ppb = PARTS PER BILLION 

MS CONC ·ANALYZED CONCENTRATION OF SPIKED SAMPLE 

% REC· PERCENT RECOVERY OF SPIKE FROM MATRIX 

~eeb) 
12.1 
12.8 
13.2 
39.9 

%REC MSD RPO 

121% 3% 
128% 5% 
132% 1% 
133% 2% 

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

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

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

TELEPHONE (7P. - 0329 FA)( 789.3858 

ACCEPTABLE ACCEPTABLE 
RPO RECOVERY 
20% 82%-1 17% 
20% 87% -120% 
20% 83% -131% 
20% 87% -123% 



Lab name: On Site Labs Inc 
Analysis date: 03/0812002 09:05:01 

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

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

Data file: 0308pl 1.chr O 
Sample: 20 ppb BTEX-MTBE OPEN 

Operator: MAP 

. ~ 
2 

i W3 3 
\ 'In 
l !U$ ~ 

~ 
t 
[ 
~ 

5 

5 
i "6 

7 
' !>33 ~ 

~ 

t 

8 

1.oia 9 

10 

l 
I 

2.S'»tttl 

Component 

-ATBE 
3ENZENE 
>S-TFT 
'oluene 
:thylbenzene 
A&P-xylene 
).xylene 
>S-BFB 
>S-BFB 

~±:: 
~- i.1 1~ 

.__ 
,.,..,....a 

Retention 

3.933 
6.416 
7.533 
9.033 

11.166 
11 .316 
11.850 
12.466 
12.916 

-· 

8EHZ£Nf 

T-

().iq1ene 

Area External 

9.238 18.85 
27.088 16.32 
51.362 37.16 
26.313 f6.24 
19.844 16.96 
59.138 32.85 
23.519 17.29 

137.372 44.46 
1.882 0.61 

355.756 200.75 

I 
I 
I 

' 
SS.TFl 

I 
WJ>~ I 

SS-SFB 

! 
lnlemal Units 

18.8531 ppb 
16.3181 ppb 
37.1650 ppb 
16.2426 ppb 
16.9607 
32.8544 ppb 
17.2934 ppb 
44.4570 ppb 
0.6091 ppb 

200.7532 

J 



Lab name: On Site Labs Inc 
Analysis date: 03/08/2002 19:33:31 

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

Description: PID - Ch. 1 
C-Qlumn: Rtx-5,30m,5.0um,0.53mm 

1rrier: N2 
1a file: 0308pt34.CHR 0 

Sample: 20 ppb BTEX-MTBE close 
Operator: MAP 

5oo:)'nl' 

=:! ,l· -----·1- -Tu.ilr.:>Ml) 
2~ I , 

' "" 
3t I 1 

lll"l<mwn) 
~ ~t l SMTeE .. ' 

~! I 
~ 16 , l l!€NlENE 

~ J sm 

t==~-Tc:Mne 

(.).1<)'4one 

) 

Componenl Relenlion Area Exlemal 

"ATBE 
lENZENE 

JS-TFT 
Toluene 

3.950 
6.516 
7.650 
9.183 

10.298 21 .02 
32.070 19.32 
48.696 35.24 
33.508 20.68 

! th\ fie 
1
!&· 1e 

0-xylene 
SS-BFB 

j 

11.333 
11.483 
12.016 
12.650 

25.298 21.62 
77.940 43.30 
30.333 22.30 

164.616 53.27 

422.759 236.76 

·-----------·-----·-- -· - ---

M&J>.xyieoe 

SS.8FB 

lnlemal Units 

21 .0163 ppb 
19.3193 ppb 
35.2359 ppb 
20.6840 ppb 
21.6222 
43.3000 ppb 
22.3037 ppb 
53.2738 ppb 

236.7551 



Lab name: On Site Lab& Inc 
Analysis 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 
Carri&r. N2 
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Data file: 0308pt2.chr O 
Sample: CA-S-29 matrix spike 

Operator: MAP 

c 
~ MT6E 

8ENZENE 

SS.TFT 

T.,.._ 
I 

0-l!J!'lne 

I 
Componenl Relenlion Are Ii Exf.emal 

ifBE 3.683 6.199 12.65 
cNZENE 6.266 19.476 11.73 
' ·TFT 7.433 27.629 19.99 
~11<a 8.966 19.782 1221 

nylbenzene 11.133 15.328 13.10 
.10.P-xylene 11.300 46,424 25.79 
)-Aylene 11.833 17.918 13.17 
;s.BFB 12.450 73.718 23.86 

226.474 132.51 

I 
I 
I 
I 

I 
I 

' ! 
WP~ I 

~ I 
I 

lnlemal Units 

12.6500 ppb 
11.7325 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 
, alysis date: 03/08/2002 09:38:50 

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

Description: PID - Ch. 1 
Crt..mn: Rtx-5,30m,5.0um,0.53mm 

Jer: N2 
file: 0308pt3.CHR () 

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

~ 
8EN2EllE 

~ 
SS.lf1 

! t T-

t I 
r 

- ·· 

O.X)1el!e 

l 
i 

Componenl Relention Area External 

TBE 3.783 6.481 13. 19 
:NZENE 6.333 20.096 12.11 

;>-TFT 7.483 28.158 20.37 
OIUQM 9.016 20.774 12.82 
1yl1 .; 11.166 15.452 13.21 
~P-. .j 11.316 47.257 26.25 

i-.x.yleoe 11.850 18.545 13.64 
.S-BFB 12.483 77.740 25.16 

234.483 136.75 

25!1:1:J:rt\' 

I 
I 
I 
I 

MlP-icr- I 
ss.aFB l 

I 

lnlernal Units 

13.1857 ppb 
12.1060 ppb 
20.374S ppb 
12.8235 ppb 
13.2068 
26.2536 ppb 
13.6360 ppb 
25.1586 ppb 

136.7451 



Lab name: On Site Labs Inc 
Analysis date: 03/08/2002 10:03:23 

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

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

Data file: 0308pt~. CHR 0 
Sample: METHOD BLANK 

Operator. MAP 

Comporienl Relenlion Area External Internal Units 

~ TFT H33 28.4$4 20.59 20.5890 ppb 
~-BFB 12 466 72.981 23.62 23.6184 ppb 

101.435 44.21 44.2074 

,,-
1 

'·l 



Lab name: On Site Labs Inc 
.nalysis date: 03/08/2002 19:14:57 

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

Description: PIO - Ch. 1 
Colutnn: Rtx-5,30m,5.0um,0.53mm 
r~rier: N2 

ftte: 0308pt33.CHR 0 
.1pte: JLA 11TB1/0308CH2M 

uperator: MAP 

.250CmV ..... .. .. 

00 8 

'113 9 

10 

I 

Component 

&-TFT 
·~uene 
~FB 

j 

Retention 

7.800 
9.283 

12.683 

l-
l>T®eoe 

Area External 

44.010 31.85 
2.140 1.32 

101.824 32.95 

147.974 66.12 

25.00Qn\' 

ss-m 

SS.eFB 

Internal Units 

31.8452 ppb 
1.3210 ppb 

32.9528 ppb 

66.1189 



~Q.., 1101110. Vil Ot\O L..tlU:S uu..; 
t\nalysis date: OYOS/2002 18:59:51 

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: JLA012E81/0308CH2M 

Oper~tor: MAP 

c-
(u'*"-1) 

>Totumt 

Component Retention Area External 

;.TFT 7.633 31,944 23.11 
iluene 9.166 1.916 1.18 
>-BFB 12.650 83.868 27.1 4 

117.728 51.44 

Ss.TFT 

SS.eF8 

Internal Units 

23.1143 ppb 
1.1827 ppb 

27.1417 ppb 

51.4388 



Lab name: On Site Labs Inc 
lalysis date: 03/08/2002 18:45:06 

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

Description: PIO - Ch. 1 

I 
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7 
;o a 
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10 

1 

12 
6Ej3 

Column: Rtx-5,30m,5.0um,0.53mm 
C--rier: N2 

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

Operator: MAP 

2 50():;\I 

( 
~ 

--= 
SS-TfT 

COmponenl Retention Area External Internal Units 

;. TfT 7.650 -40.524 29.32 29.3227 ppb 
3-BFB 12.650 102.123 33.05 33.0495 ppb 

142.647 6237 62.3722 

25.cmnv 

ss.llf9 
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