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Executive Summary 

CH2M HILL conducted a site characterization (SC) for former underground storage tank 
(UST) Site 2842 at the Roosevelt Roads U.S. Naval Station (NAVSTA Roosevelt Roads), 
Ceiba, Puerto Rico. Site 2842 is the former location of a 1,500-gallon motor vehicle gasoline 
(MOGAS) UST used for supplying vehicles at Building 3188. The former UST was located 
next to a former diesel fuel aboveground storage tank (AST) also used for supplying fuel to 
vehicles at building 3188. The purpose of the SC was to assess the horizontal and vertical 
extent of potential effects of fuel leaks from the 1,500-gallon UST on soil and groundwater at 
Site 2842. The AST at the site was not included in planned activities associated with the UST 
assessment. The SC investigation consisted of the installation of soil borings and monitoring 
wells, the collection and analysis of soil and groundwater samples, and aquifer testing. 

Twenty-five soil borings and five monitoring wells were installed at Site 2842. Soil and 
groundwater samples collected from the soil borings and monitoring wells were sent to a 
laboratory for analysis. The locations of the permanent monitoring wells were based on the 
laboratory analytical results obtained from the soil and groundwater samples collected from 
the soil borings. Monitoring well top-of-casing elevation and depth-to-water measurements 
also were collected to determine the groundwater flow direction at Site 2842. Two slug tests 
(aquifer tests) were performed to determine the hydraulic conductivity of the surficial 
aquifer. Results of the slug tests revealed that the soils beneath Site 2842 have a low 
hydraulic conductivity (ranging from 0.6 feet per day [ft/ day] to 13.2 ft/ day) . 

Laboratory analytical data indicates that total petroleum hydrocarbons (TPH) were detected 
in 8 of 24 soil samples collected, with 7 of these samples above the Puerto Rico 
Environmental Quality Board (PREQB) TPH target level of 100 micrograms per kilogram 
(mg/Kg). Concentrations exceeding the target level ranged from 390 to 36,000 mg/Kg. TPH 
for Diesel Range Organics (DRO) and Gasoline Range Organics (GRO) by Environmental 
Protection Agency (EPA) Method 8015M was selected as the sample analytical method to 
assist in differentiating potential impacts from the former gasoline UST and the former 
diesel fuel AST. AilS of the impacted soil samples were in the DRO class of petroleum 
constituents and appear to indicate that subsurface impacts may be related to the former 
diesel fuel AST at Site 2842. 

Separate phase product was encountered in two monitoring wells installed near the former 
UST, but currently is present in measurable amounts only at the source area well. Bailing 
efforts have reduced the separate phase thickness to a petroleum sheen at the other location. 
Groundwater samples were collected from three of the five monitoring wells installed under 
this program and from one well located at Site 124 which is adjacent to Site 2842. The two 
monitoring wells that contained separate phase product and petroleum sheens were not 
sampled during this effort. Dissolved petroleum hydrocarbon constituents were not 
detected above method detection limits in the groundwater samples collected from the three 
monitoring wells installed during this investigation, or from the Site 124 well. 
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The lead concentrations detected in monitoring wells 124-MW6, 2842-MW2, 2842-MW3, and 
2842-MW4 were 41 JJ.g/L, 17 JJ.g/L, and 38 JJ.g/L, respectively. The lead detections at the site 
are slightly above the PREQB target level of 15 JJ.g/L for lead in groundwater. 

A qualitative risk assessment (QRA} was conducted to assess potential exposure pathways 
at the site. Based on the results of the QRA, the residual amounts of petroleum
contaminated soils currently identified at Site 2842 are not a threat to human health and the 
environment because of a lack of complete exposure pathways. 

Based on the information obtained from the field investigation and laboratory analytical 
data, CH2M HILL recommends that a Monitoring Only Plan be developed at Site 2842 to 
assess any future potential petroleum impacts at Site 2842. Natural biodegradation processes 
should reduce the concentrations of dissolved diesel range organics in the groundwater over 
time. The groundwater should be monitored on a semi-annual basis for TPH and lead. 
Additionally, monitoring well2842-MW1 should be bailed on a semi-annual basis to remove 
free product. 
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SECTION I e Introduction 

Pursuant to Contract Number N62470-95-D-6007-CT0-076, CH2M HILL was authorized by 
the United States Navy to conduct a site characterization (SC) investigation of underground 
storage tank (UST) 2842B (Site 2842) at the United States Naval Station Roosevelt Roads, 
Ceiba, Puerto Rico. The objective of the SC investigation was to evaluate the degree and 
extent of potential impacts from petroleum products to the soil and groundwater at Site 
2842. This report presents a summary of the work completed, results of the SC field 
investigation, and remediation recommendations. 

1.1 Site Location 
Site 2842 is located in the United States Naval Station Roosevelt Roads (NAVSTA Roosevelt 
Roads), near the town of Ceiba on the eastern end of Puerto Rico (Figure 1-1). The 
approximate location of the Naval Station is 18 o 15' 00" latitude and 65 o 39' 30" longitude. 
The area of interest for this SC investigation is located in the Camp Moscrip heavy 
equipment storage yard (see Figure 1-2). A topographic map of the study area, depicting the 
relief of the site, is presented as Figure 1-3. 

• 1.2 Site Background 

• 

According to information provided by the United States Navy, Site 2842 is the former 
location of one 1,500-gallon single-wall, steel, Motor Vehicle Gasoline (MOGAS) UST. The 
piping system associated with the UST consisted of single wall steel pipes. The UST was 
used to supply MOGAS to vehicles at Building 3188 and may have been formerly known as 
tank number 3126. The installation date of the UST is unknown. Records provided by the 
United States Navy indicate that the UST passed a tightness test in 1991. A former diesel fuel 
aboveground storage tank (AST) was located next to the 1,500 gallon UST. 

As part of the UST removal activities at Site 2842, soil samples collected and submitted for 
laboratory analysis detected Total Petroleum Hydrocarbons concentrations ranging from 
1600 to 36,000 milligrams per kilogram (mg/Kg). United States Navy personnel indicated 
that no accidental spills associated with the UST at Site 2842 had been reported at the site. 

1.3 Previous Investigations 
No previous SC investigations have been conducted at Site 2842. The United States Navy 
requested that a SC investigation be conducted at Site 2842 to evaluate the degree and extent 
of potential impacts from petroleum products to the soil and groundwater from the UST at 
Site 2842 . 
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1.4 Project Objectives 
The main objective of CH2M HILL's SC investigation was to assess the horizontal and 
vertical extent of potential soil and groundwater contamination from the 1,500-gallon, 
single-wall, steel UST and associated piping that were removed at Site 2842. The SC 
investigation consisted of installing soil borings and monitoring wells, and collecting and 
analyzing soil and groundwater samples. 

Twenty-five (25) soil borings and five (5) permanent monitoring wells were installed at Site 
2842 to meet the project objectives. Soil and groundwater samples collected from the soil 
borings and monitoring wells installed during this investigation were submitted to a 
laboratory for analysis. Three additional soil borings were installed at the site for free phase 
product gauging purposes. Two in-situ permeability tests were completed to collect data on 
aquifer characteristics and to support discussions on exposure pathways and risk 
evaluations in the Qualitative Risk Assessment (QRA) section. 

In addition to evaluating the horizontal and vertical extent of potential contamination from 
the former UST, a QRA was completed to evaluate the potential risks to human health and 
the environment from the former 1,500 gallon UST at Site 2842 . 
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The SC for Site 2842 occurred between July 6 and July 31, 1998 and consisted of the 
installation of soil borings and monitoring wells, the collection of soil and groundwater 
samples and aquifer testing. Soil samples were collected at two-foot intervals and were 
screened in the field with a Model128 Foxboro organic vapor analyzer (OVA). 
Groundwater and select soil samples were sent for laboratory analyses. Lithologic data was 
collected during the installation of monitoring wells and soil borings. Soil boring lithologic 
logs, monitoring well construction diagrams, and in-situ permeability testing results are 
included in Appendices A, B, and C, respectively. 

2.1 Drilling 
This section describes monitoring well and soil boring installation activities. Drilling 
activities at the site began after utilities were cleared by NAVSTA Roosevelt Roads 
personnel. Field decontamination, air monitoring, OVA screening, well construction and 
development procedures are included in Appendix D as summarized in Table 2-1. The 
standard operating procedures were presented in the Final Work Plan and Health and 
Safety Plan (CH2M HILL, 1998) 

TABLE 2·1 
Summary of Appendix D 
Site 2842 • Roosevelt Roads Naval Station UST Site Characterization 

Appendix D Subsection 

D-1 

D-2 

D-3 

D-4 

D-5 

D-6 

Contents 

Utility Location/Dig Permit 

Equipment Decontamination Procedures 

Air Monitoring Procedures 

OVA Field Screening Methodology 

Monitoring Well Construction Procedures 

Monitoring Well Development Procedures 

2.1.1 Soil Boring Procedures 
To determine and delineate the extent of petroleum-impacted soils, twenty-two (22) soil 
borings (2842-SB1 through 2842-SB22) were conducted. Soil borings were advanced to 4 feet 
below land surface (bls) with a post hole digger prior to using the drilling rig. Soil samples 
were collected continuously in 2-foot intervals to a depth of 8 to 12 feet bls and terminated 
when water was encountered. The shallow soils encountered at Site 2842 were described in 
accordance with the Unified Soil Classification System (USCS) and the Munsell soil color 
chart. Soil boring lithologic logs are presented in Appendix A. 
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2.1.2 Soil Field Screening and Sampling 
Soil samples were collected using stainless steel split spoons until the water table was 
encountered. The samples were placed in 16-ormce glass jars, covered by a sheet of 
aluminum foil, and securely capped. Approximately five minutes were allowed to elapse 
before the head space in the jars were analyzed with the OVA. The methodology used to 
conduct OVA screening is described in Appendix D-4. The OVA screening results, 
summarized in Table 2-2, indicate that 53 of the 91 soil samples screened produced 
detectable vapors. Of those 53 samples, 26 samples had net hydrocarbon vapor content 
(HVC) concentrations above 100 parts per million (ppm). The net HVC concentrations 
ranged from non-detect to greater than 1,000 ppm. Methane vapor concentrations also 
ranged from non-detect to greater than 1,000 ppm. A total of 6 samples had unmeasurable 
net HVC concentrations because both the total hydrocarbon and methane vapor 
concentrations were above the upper limit of the OVA. 

Selected soil samples were collected for laboratory analysis. The screening process involved 
a 24-hour htm arormd time from sample delivery on selected samples to confirm 
contamination delineation. Soil samples collected from the soil borings were analyzed by 
Transglobal Environmental Geochemistry (TEG) of Puerto Rico. Since the UST rmder 
investigation were used to store gasoline, the selected laboratory analysis included BTEX 
(Benzene, Toluene, Ethylbenzene, and Total Xylenes) by Environmental Protection Agency 
(EPA) Method 8020, Total Recoverable Petroleum Hydrocarbons (TRPH) by EPA Method 
418.1, and Total Petroleum Hydrocarbons (TPH) by EPA Method 8015M for Gasoline Range 
Organics (GRO). A former diesel fuel AST existed near the gasoline UST so the TPH EPA 
Method 8015M for Diesel Range Organics (DRO) was added to the analysis list for the 
investigation. 

EPA Method 418.1 was initially used as the standard site soil contamination screening 
method rmtil CH2M HILL was informed by the TEG laboratory that, based on experience, 
TRPH (EPA Method 418.1) has a tendency to give false positives in certain soil types 
commonly formd in Puerto Rico. Once this was known, the standard screening method was 
changed to EPA Method 8015M for contamination delineation. 

In general, one soil sample ( 4 to 6 foot interval) from each soil boring was selected for 
laboratory analysis due to the shallow water table which was encormtered at 5 feet bls. 
Section 4 presents laboratory analytical data. 

2.1.3 Groundwater Field Screening 
At the time of the soil boring installations, the depth to water across Site 2842 was 
approximately 5 feet bls (Appendix A). At select boreholes, Teflon® robing was placed in the 
boring after the water table was encountered and a grormdwater sample was collected with 
a peristaltic pump. This was performed in an effort to delineate the extent of potential 
grormdwater contamination prior to installing the permanent monitoring well network. 
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• TABLE2·2 
Organic Vapor Analysis of Soil 
Site 2842- Roosevelt Roads, U.S. Naval Station, Ceiba, Puerto Rico 

Sample Date Sample Total Organic Total Methane Total Petroleum 
Designation Sampled Depth Vapors Vapors Hydrocarbon Vapors 

(ft BLS) (ppm) (ppm) (ppm) 
2842-881/MW1 7/6/98 0·2 <1 na <1 

7/6/98 2·4 300 <1 300 
7/6/98 4-6 >1000 620 <380 
7/6/98 6·8 >1000 >1000 NA 

2842-882 7/6/98 0-2 <1 na <1 
7/6/98 2-4 18 <1 18 
7/6/98 4-6 >1000 700 >300 
7/6/98 6-8 >1000 180 >820 

2842-883 7/7/98 0-2 300 10 290 
7/7/98 2-4 300 4 296 
7/7/98 4-6 >1000 >1000 NA 
7/7/98 6-8 200 95 105 

2842-884 7/7/98 0-2 <1 na <1 
7/7/98 2-4 <1 na <1 
7/7/98 4-6 400 200 200 
7/7/98 6-8 30 20 10 

2842-885 7/8/98 0-2 <1 na <1 
7/8/98 2-4 <1 na <1 
7/8/98 4-6 >1000 >1000 NA 

• 7/8/98 6·8 >1000 >1000 NA 
2842-886 7/8/98 0-2 30 <1 30 

7/8/98 2-4 25 <1 25 
7/8/98 4-6 150 40 110 
7/8/98 6-8 >1000 680 >320 

2842-887 7/8/98 0-2 <1 na <1 
7/8/98 2-4 <1 na <1 
7/8/98 4-6 750 400 350 
7/8/98 6-8 250 100 150 

2842-888 7/8/98 0-2 350 35 315 
7/8/98 2-4 >1000 40 >960 
7/8/98 4-6 15 7 8 
7/8/98 6-8 45 30 15 
7/8/98 8-10 >1000 200 >BOO 
7/8/98 10-12 700 600 100 

2842-889 7/9/98 0-2 <1 na <1 
7/9/98 2-4 15 5 10 
7/9/98 4-6 20 5 15 
7/9/98 6-8 30 10 20 

2842-8810 7/10/98 0-2 10 5 5 
7/10/98 2-4 250 180 70 
7/10/98 4-5 100 100 0 
7/10/98 5-6 >1000 >1000 NA 
7/10/98 6·8 na na na (free 12roduct) 

2842-8811 7/10/98 0-2 na na na 
7/10/98 2-4 100 30 70 
7/10/98 4-6 100 50 50 

• 7/10/98 6-8 25 10 15 
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• TABLE 2-2 (CONTINUED) 
Organic Vapor Analysis of Soil 

Site 2842- Roosevelt Roads, U.S. Naval Station, Ceiba, Puerto Rico 

Sample Date Sample Total Organic Total Methane Total Petroleum 
Designation Sampled Depth Vapors Vapors Hydrocarbon Vapors 

(ft BLS) (ppm) (ppm) (ppm) 
2842-88-12 7/14/98 0-2 <1 na <1 

7/14/98 2-4 <1 na <1 
7/14/98 4-6 <1 na <1 
7/14/98 6-8 50 25 25 

2842-8813 7/15/98 0-2 <1 na <1 
7/15/98 2-4 <1 na <1 
7/15/98 4-6 <1 na <1 
7/15/98 6-8 50 30 20 

2842-8814 7/13/98 0-2 <1 na <1 
7/13/98 2-4 22 9 13 
7/13/98 4-6 >1000 550 >450 
7/13/98 6-8 100 10 90 

2842-8815 7/15/98 0-2 <1 na <1 
7/15/98 2-4 <1 na <1 
7/15/98 4-6 6 <1 6 
7/15/98 6-8 1 <1 

2842-8816 7/15/98 0-2 <1 na <1 
7/15/98 2-4 <1 na <1 
7/15/98 4-6 100 40 60 

• 7/15/98 6-8 300 180 120 
2842-88-17 7/16/98 0-2 <1 na <1 

7/16/98 2-4 <1 na <1 
7/16/98 4-6 <1 na <1 
7/16/98 6-8 130 100 30 

2842-8818 7/16/98 0-2 <1 na <1 
7/16/98 2-4 <1 na <1 
7/16/98 4-6 >1000 450 >550 
7/16/98 6-8 >1000 250 >750 

2842-8819 7/16/98 0-2 <1 na <1 
7/16/98 2-4 >1000 >1000 NA 
7/16/98 4-6 >1000 200 >800 
7/16/98 6-8 500 15 485 

2842-8820 7/22/98 0-2 60 <1 60 
7/22/98 2-4 500 10 490 
7/22/98 4-6 200 30 170 
7/22/98 6-8 500 100 400 

2842-8821 7/22198 0-2 >1000 500 >500 
7/22/98 2-4 200 150 50 
7/22/98 4-6 500 300 200 
7/22/98 6-8 20 15 5 

2842-8822 7/29/98 0-2 <1 na <1 
7/29/98 2-4 <1 na <1 
7/29/98 4-6 <1 na <1 
7/29/98 6-8 20 7.5 12.5 

na == Not Analyzed - No sample to analyze or low total organic vapor concentrations 
NA == Not Available - Methane and total organic vapor concentrations exceed instrument range 

• BL8 = below land suriace 
ppm = parts per million 

1\MEDUSA\PROJECTS\ENVIRONMENT ALIROSYROADS\2642\REPORT\2642REPORT.DOC 2-4 



• 

• 

• 

During the Site 2842 soil boring advancement program, three locations (2842-SBl, 2842-SBlO 
and 2842-SB20) exhibited separate phase product on top of the groundwater table. Two soil 
borings 2842-SBl (source area) and 2842-SBlO were converted into permanent monitoring 
wells for subsequent product thickness monitoring purposes. Three additional soil borings 
(2842-SB23 through 2842-SB25) were installed at the site in an effort to delineate the limits of 
free phase product accumulation noted at soil borings 2842-SBl, 2842-SBlO, and 2842-SB20. 
One of these three borings (2842-SB23) exhibited a petroleum sheen on top of the 
groundwater table that coated the electronic groundwater I oil interface probe, but was not 
measurable. Soil borings 2842-SB20 and 2842-SB23 were abandoned with cement grout on 
July 30, 1998. 

Groundwater from the soil borings was analyzed for BTEX by EPA Method 8020, TRPH by 
EPA Method 418.1, and TPH by EPA Method 8015M for DRO and GRO. TPH DRO and 
GRO, and BTEX concentrations above PREQB target levels were not identified in 
groundwater samples collected from the 10 selected soil borings. The soil boring 
groundwater analytical results reported by TEG are summarized in Table 2-3. 

Based on the laboratory analytical data and field observations, three soil borings (2842-SB13, 
2842-SB16, and 2842-SB11) were determined to be in areas of petroleum contamination 
below PREQB levels, and were converted to permanent monitoring wells (2842-MW2, 2842-
MW3, 2842-MW4, respectively). 

TABLE 2-3 
Summary of TEG Soil Boring Groundwater Screening Analytical Results 
Site 2842 • Roosevelt Roads Naval Station UST Site Characterization 

Sample Number Method 418.1 TRPH EPA Method EPA Method 
(mg/L) 8015M (GRO) 8015M (ORO) 

2842 SB-4 
2842 SB-8 
2842 88·9 
2842 SB-11 
2842 SB-12 
2842 SB-13 
2842 SB-16 
2842 SB-17 
2842 SB-18 
2842 SB-21 

PREQB Target Levels 

Notes: 
PREQB 
TRPH 
TPH 
mg/L 
8015M (GRO) 
Total BTEX 
8015M (DRO) 
Total BTEX 
( ) 
NA 

TPH 
(mg/L) 

<10 <10 
<10 <10 
<10 <10 
NA <1 0 (1 O) 
16 <10 
15 <10 
10 <10 

<10 <10 
<10 <10 
12 <10 

50 50 

Puerto Rico Environmental Quality Board 
Total Recoverable Petroleum Hydrocarbon 
Total Petroleum Hydrocarbon 
Milligrams per Liter 
EPA Method 8015M Gasoline range organics 
Sum of Benzene, Toluene, Ethylbenzene, and Xylenes 
EPA Method 8015M Diesel range organics 
Sum of Benzene, Toluene, Ethylbenzene, and Xylenes 
Repeat analysis 
Not analyzed 
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TPH 
(mg/L) 

<25 
<25 
<25 

47 (46) 
<25 
<25 
<25 
<25 
<25 
<25 

50 

EPA Method 8020 
Total BTEX 

(mg/L) 

<0.30 
<0.30 
<0.30 
<0.30 
<0.30 
<0.30 
<0.30 
<0.30 
<0.30 
<0.30 

NS 
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2.1.4 Monitoring Well Construction 
Five 2-inch-diameter monitoring wells (2842-MWl through 2842-MWS) were installed to 
define the horizontal extent of potentially impacted groundwater in the vicinity of the 
former UST and AST. One monitoring well (2842-MWl) was installed to assess the source 
area groundwater and four monitoring wells were installed to define the horizontal extent of 
potentially impacted groundwater in the vicinity of the former UST and AST. The wells 
were installed under the supervision of CH2M HILL personnel. 

The well construction materials and equipment were thoroughly decontaminated prior to 
installation of each well. The development of the wells was accomplished by intermittently 
surging with a Teflon® bailer and using a peristaltic pump with Teflon® tubing to remove 
fine-grained sediments. Detailed descriptions of monitoring well construction and 
development procedures are presented in Appendix D. Table 2-4 summarizes the 
monitoring well development activities. Monitoring well development logs are included in 
Appendix E. Table 2-5 summarizes monitoring well completion data. Monitoring well 
construction diagrams are presented in Appendix B. Monitoring well development logs are 
included in Appendix E. 

TABLE2-4 
Monitoring Well Development Summary 
Site 2842 - Roosevelt Roads Naval Station UST Site Characterization 

Well Development Development Approximate Number of Well 
Method Completion Gallons Volumes 

Date Developed Developed 

2842-MW1 Peristaltic Pump/Bailer 7/27/98 55 42.1 
2842-MW2 Peristaltic Pump/Bailer 7/28/98 32 24.5 
2842-MW3 Peristaltic Pump/Bailer 7/28/98 86 65.8 
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TABLE 2-5 
Monitoring Well Completion Summary 
Site 2842 - Roosevelt Roads Naval Station UST Site Characterization 

Well Designation 2842-MW1 2842-MW2 2842-MW3 2842-MW4 2842-MWS 

Date Installed 7/7/98 7/21/98 7/21/98 7/21/98 7/21/98 

Total Well Depth (ft, BLS) 15 15 15 14 15 

Type of Completion Flush Flush Flush Flush Flush 

Top of Casing Elevation (ft) 110.016 111.053 109.455 109.196 109.442 

Casing Type Schedule 40 Schedule 40 Schedule 40 Schedule 40 Schedule 40 
PVC PVC PVC PVC PVC 

Casing Length(s) 2 2 2 2 2 

Screen Type Schedule 40 Schedule 40 Schedule 40 Schedule 40 Schedule 40 
PVC PVC PVC PVC PVC 

Screen Slot Size (in) 0.010 0.010 0.010 0.010 0.010 

Screen Length 10 10 10 10 10 

Screen Interval (ft, BLS) 5-15 5-15 5-15 4-14 5-15 

Note: All monitoring wells are 2 inches in diameter 
Top-of-casing elevations were referenced to the Roosevelt Roads datum 
In =inch 
fl =feet 
msl = mean sea level 
BLS = below land surface 

2.2 In-Situ Permeability Testing 
On July 31, 1998, in-situ permeability tests were performed in monitoring wells 2842-MW2 
and 2842-MW4. The aquifer hydraulic properties beneath Site 2842 were calculated from the 
data collected during these tests. The in-situ permeability test procedure consisted of the 
following steps: 

• A depth-to-water measurement was taken to determine static conditions in the well. 
• A pressure transducer was placed approximately 1 foot off the bottom of the well. The 

transducer cable was secured in place with the manhole lid to prevent it from shifting 
during the test. 

• The pressure transducer was connected to the data logger. 
• The data logger was programmed for the test. This allowed the data logger to convert 

the pressure transducer readings to feet of water. 
• The water level reference on the data logger is entered as the static water level to 

represent static conditions. 
• The data logger started recording and a volume of potable water was introduced into the 

well. 
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• Once the water level returned to within approximately 10 percent of static conditions, 
the test was stopped. 

The in-situ permeability tests results were plotted on semi-logarithmic graphs and analyzed 
using the Bouwer and Rice method (Bouwer and Rice, 1976). The hydraulic conductivity (K) 
calculated from the tests ranged from 0.6 feet per day (ftlday) to 13.2 ftlday. The raw data, 
graphs, and calculations pertaining to the in-situ permeability tests are presented in 
Appendix C. 

2.3 Groundwater Elevation Measurements 
The top-of-casing elevations of the five monitoring wells installed at Site 2842 were surveyed 
by a licensed surveyor and referenced to the NAVSTA Roosevelt Roads datum. On July 27, 
1998, and July 31, 1998, depth to water measurements were collected from the top of casing 
(north side) with an electronic water level probe. Table 2-6 presents depth-to-water and 
monitoring well elevations. The water level measurements obtained on July 27, and July 31, 
1998, were used to generate water table elevation contour maps (Figure 2-1 and Figure 2-2). 
As shown on the water table elevation maps, the groundwater flow appears to be in a north
northeast direction away from the former UST location. 

The ground water gradient (I) and flow velocity (V) were calculated from the K obtained 
from the in-situ permeability tests and water table elevation data. On July 27, the 
groundwater gradient was 0.0018 feet I foot (ftl ft) while the flow velocity was 0.05 ftl day. 
On July 3t 1998, the groundwater gradient was 0.0027 feet I foot (ftl ft) while the flow 
velocity was 0.06 ftlday. The calculations used to determine I and V are presented in 
Appendix C. 

TABLE 2-6 
Water Table Elevation Data 
Site 2842 • Roosevelt Roads Naval Station UST Site Characterization 

Well Top of Casing Elev. July 27, 1998 July31, 1998 
Designation {ft, RRD) 

Depth to Water Water Level Depth to Water Level 
(ft) Elevation Water Elevation 

{ft, RRD) (ft) (ft, RRD) 

2842-MW1 110.016 free product not taken free product not taken 

2842-MW2 111.053 6.31 104.743 6.24 104.813 

2842-MW3 109.455 4.26 105.195 4.26 105.195 

2842-MW4 109.196 4.14 105.056 4.10 105.096 

2842-MW5 109.442 free product not taken free product not taken 

124·MW6 109.829 not taken not taken 

NOTE: Top-of-Casing elevations referenced to msl 
RRD: Roosevelt Roads Datum 
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2.4 Groundwater Sampling 
Separate phase product was purged from monitoring wells 2842-MW1 and 2842-MWS on 
August 31, 1998. These two wells were again gauged for separate phase product 
accumulation on September 2, 1998. Results of this effort show that the free product 
accumulation in 2842-MW1 was consistent with the previous measurement, and that the 
2842-MWS free product thickness was reduced to a visible sheen (<0.01-foot). Results of the 
free product measurements performed on July 29, July 30 and September 2, 1998 are 
summarized in Table 2-7. Figure 2-3 shows the inferred extent of the measured free product 
at the site. 

TABLE2·7 
Free Product Thickness Measurements 
Site 2842 • Roosevelt Roads Naval Station UST Site Characterization 

Well or July 29, 1998 July 30, 1998 September 2, 1998* 
Soli Boring Free Product Thickness Free Product Thickness Free Product Thickness 
Designation (feet) (feet) (feet) 

2842-MW1 0.05 0.06 0.06 

2842-MWS 0.07 0.08 <0.01 (sheen) 

2842-5820 O.Q1 0.01 abandoned 

2842-5823 sheen sheen abandoned 
*Note: The free product was purged from the wells on August 31, 1998. 

The wells were allowed to recover for three days prior to re-measuring. 

On July 31, 1998, groundwater samples were collected from the three monitoring wells that 
did not contain separate phase product. The groundwater samples were transported, on ice, 
to TEG via laboratory courier. The samples were analyzed by the following EPA methods: 
8020 (BTEX), 418.1 (TRPH), 8015M (TPH) for GRO and DRO, and 610 (PAH). 

Field blanks, equipment blanks, and trip blanks were collected to ensure that contaminants 
were not introduced to the water samples before, during, or after sample collection. 
Groundwater sampling procedures and Quality Assurance/Quality Control (QA/QC) 
guidelines are detailed in Appendix F. Monitoring well purge and sampling forms are 
included in Appendix G . 
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SECTION 3 e 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 lower Cretaceous age (M'Gonile, 1979). Much of 
the U.S. Naval Base is underlain by the Daguoa Formation, which is characterized by 
interbedded volcanic breccia, lava, subordinate volcanic sandstone, and crystal tuff 
(M'Gonile, 1979). The Daguoa Formation has an irregular surface and is encountered at 
various depths across the NAVSTA Roosevelt Roads (BBL, 1994). The Daguoa formation 
pinches out in the northern part of the NAVSTA Roosevelt Roads giving way to the Fajardo 
formation. The Fajardo formation is made up of thin-bedded tuffaceous siltstone and 
sandstone of lower Cretaceous age (Briggs and Aguilar-Cortez, 1980). The largest hills 
[approximately 300 feet above mean sea level (msl)] and ridges consist of the Daguoa 
Formation. The hills are flanked by Quaternary and Holocene fanglomerate and swamp 
deposits. Quaternary alluvium, slopewash, and fanglomerate deposits compose the broad 
low-lying areas of NAVSTA Roosevelt Roads (BBL, 1995). 

3.1.1 Site Geology 
The soil samples collected during the installations of soil borings and monitoring wells were 
used to describe the site geology. Lithologic descriptions are included within the soil boring 
logs and monitoring well construction diagrams which are presented as Appendices A and 
B, respectively. 

As seen in Figure 1-3, Site 2842 lies in relatively flat topography (approximately 10 to 20 feet 
above msl) underlain by the Daguoa Formation. Beneath Site 2842, shell, shelly sand, silty 
sand and silt from deposition and clay from highly weathered volcanic rock were 
encountered. The colors of encountered lithologies were primarily brown, white, dark 
grayish brown, and greenish gray. The colors of the soils were determined using the Munsell 
soil color system. The unconsolidated shell and sands were light brown and white. The silts 
and clays were darker in color which are characteristic of the weathering and oxidation or 
reduction of iron-rich volcanic rock. These sediments generally possess high plasticity when 
moist and very hard when dry and not easily crumbled under hand pressure. The locations 
of monitoring wells and soil borings are provided as Figure 3-1. Location of the geologic 
cross-sections is provided in Figure 3-2 and the geologic cross-sections are presented in 
Figures 3-3 and 3-4. The cross-sections are based on the lithologies observed during the 
installation of soil borings and monitoring wells for the SC. 

3.2 Site Hydrogeology 
Site 2842 is underlain by an unconfined surficial aquifer system, which is composed of shelly 
sands and plastic clays. Water was encountered at a depth of approximately 5 feet below 
land surface (bls) at the site . 
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Grormdwater flow at Site 2842 is controlled by elevation differences between adjacent hills 
and the gentle sloping topography. Grormdwater flow at Site 2842 appears to be in a north
northeast direction (see Figures 2-1 and 2-2) away from the former UST and AST. The 
subsurface materials are highly variable at the site. The shelly sand material is probably fill 
material which has a higher hydraulic conductivity than the native clayey soils. The in-situ 
permeability test results reflect this. The hydraulic conductivity in well MW-2, which is 
screened in shelly sand, is 13.2 ft/ day. The hydraulic conductivity in well MW-3, which is 
screened in mostly silt, is 0.6 ft/ day. The minor amormts of free product observed in well 
MW-1 may be related to the shelly sand fill material. The free product would not be 
expected to move from the relatively permeable shelly sand to the impermeable clay and silt 
which surrormds this area. A presentation of the in-situ permeability test results and 
hydraulic conductivity values are presented in Appendix C. 

IIMEDUSAIPROJECTSIENVIRONMENTALIROSYROADS12842\REPORT\2842REPORT.DOC 3-6 



SECTION 4 e Laboratory Analytical Results 

• 

• 

4.1 Soil Analytical Results 
Analytical results for TPH (DRO and GRO) were used to approximate the maximum horizontal 
and vertical extent of potentially impacted soil by petroleum hydrocarbons. TPH DRO 
concentrations above the PREQB target level for UST sites of 100 mg/Kg were identified at seven 
locations as shown in Table 4-1 and illustrated in Figure 4-1. The seven exceedances ranged from 
390 mg/Kg at 2842-SB14 (4-6') to 36,000 mg/Kg at 2842-SB7 (4-6') and were all within the 
immediate area of the former UST, former AST, and former fuel dispensing islands. The highest 
positive results were noted within 80 feet of the former AST. Table 4-1 and Figure 4-1 also show 
that 16 of the 24 soil samples collected by CH2M HILL personnel were below the laboratory 
method detection limit for TPH DRO and all samples were below the detection limit for TPH 
GRO. A map depicting the approximate limits of TPH impacted soils is presented in Figure 4-2. 

Although PREQB does not have any standards for BTEX in soils, the samples were analyzed to 
characterize individual constituents. None of the soil samples analyzed for BTEX constituents 
had any reportable quantities. Complete laboratory analytical results of samples collected by 
CH2M HILL personnel are presented in Appendix G. 

Soil QA/QC analytical results are summarized in Table 4-2 . 

Soil analytical results were used to determine disposal methods for the drill cuttings. Based on 
analytical results, drill cuttings from soil borings 2842-SB9, 11, 12, 13, 15, 17, and 22 from Site 
2842 were classified as non-hazardous and spread on-site in the vicinity of the former UST. Drill 
cuttings from soil borings 2842-SB1, 2, 3, 4, 5, 6, 7, 8, 10, 14, 16, 18, 19, 20, and 21 were drummed 
and disposed of properly after analytical analyses. 

4.2 Groundwater Analytical Results 
Groundwater laboratory analytical results from monitoring wells at Site 2842 that did not contain 
free product are summarized in Table 4-3. The summary shows that dissolved concentrations of 
BTEX, TRPH, TPH (diesel and gasoline range organics), and polynuclear aromatic hydrocarbons 
(P AHs) were not detected above laboratory method detection limits. PREQB defines 
groundwater to be contaminated if it contains benzene concentrations above 5 micrograms per 
liter (ug/L), total BTEX concentrations above 50,000 ug/L, or TPH concentrations above 50,000 
ug/L. Lead was detected in the unfiltered groundwater samples collected at all four monitoring 
wells sampled at the site. The lead concentrations detected in monitoring wells 124-MW6, 2842-
MW2, 2842-MW3, and 2842-MW4 were 41 ug/L, 40 ug/L, 17 ug/L, and 38 ug/L respectively. 
The lead detections at the site are above the PREQB target level of 15 ug/L. Monitoring wells 
2842-MW2, 2842-MW3, and 2842-MW4 were resampled for lead on May 18, 1999, using in-line 
filters. Lead concentrations were again above the PREQB target level of 15 mg/L. Lead 
concentrations ranged from 230 mg/L to 260 ug/L. 

A summary of groundwater analytical results is presented in Table 4-3 and Figure 4-3 . 
Summaries of the QA/QC laboratory analytical results are presented in Table 4-4. The soil, 
groundwater, and QA/QC laboratory analytical reports are provided in Appendix G. 
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• TABLE 4-1 
Summary of TEG Laboratory Soil Analytical Results 
Site 2842, Roosevelt Roads, U.S. Naval Station, Ceiba, Puerto Rico 

Soil Boring Date Sampled TEG Laboratory 

EPA Method 8015M EPA Method 8015M EPA Method 8020 
(GRO) TPH (ORO) TPH Total BTEX 

(mg/Kg) (mg/Kg) (mg/Kg) 

2842-SB-1 (4-6') 7/6/98 <10 7,200 <0.30 

2842-SB-2 (4-6') 7/6/98 <10 <25 <0.30 

2842-SB-3 (4-6') 7/7/98 <10 3,900 <0.30 

2842-SB-4 (4-6') 7/7/98 <10 <25 <0.30 

2842-SB-5 (4-6') 7/8/98 <10 14,000 <0.30 

2842-SB-6 (4-6') 7/8/98 <10 770 <0.30 

2842-SB-7 (4-6') 7/8/98 <10 36,000 <0.30 

2842-SB-8 (2-4') 7/8/98 <10 4,800 <0.30 

2842-SB-8 (4-6') 7/8/98 <10 <25 <0.30 

2842-SB-8 ( 1 0-12') 7/9/98 <10 <25 <0.30 

2842-SB-9 (4-6') 7/9/98 <10 <25 <0.30 

2842-SB-1 0 (4-6') 7/10/98 <10 <25 <0.30 

• 2842-SB-11 (2-4') 7/10/98 <10 <25 <0.30 

2842-SB-12 ( 4-6') 7/14/98 <10 <25 <0.30 

2842-SB-13 ( 4-6') 7/15/98 <10 <25 <0.30 

2842-SB-14 (4-6') 7/14/98 <10 390 <0.30 

2842-SB-15 (4-6') 7/15/98 <10 <25 <0.30 

2842-SB-16 (4-6') 7/15/98 <10 <25 <0.30 

2842-SB-17 ( 4-6') 7/16/98 <10 <25 <0.30 

2842-SB-18 (2-4') 7/16/98 <10 <25 <0.30 

2842-SB-19 ( 4-6') 7/20/98 <10 <25 <0.30 

2842-SB-20 (4-6') 7/22/98 <10 91 <0.30 

2842-SB-21 (2-4') 7/22/98 <10 <25 <0.30 

2842-SB-22 (4-6') 7/29/98 <10 <25 <0.30 

PREOB UST 100 100 NS 
Target Levels 

Notes: PREOB = Puerto Rico Environmental Quality Board 
TPH = Total Petroleum Hydrocarbons 
Total BTEX = Sum of Benzene, Toluene, Ethylbenzene, and Xylene Concentrations 
mg/Kg = Milligrams per Kilogram 
NS = No Standards in Puerto Rico 
UST = Underground Storage Tanks 

EPA= Environmental Protection Agency 

• 8015M (GAO) = EPA Method 8015M Gasoline Range Organics 

8015M (ORO)= EPA Method 8015M Diesel Range Organics 
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• TABLE 4-2 
Summary of Soil QNQC Analytical Results 
Site 2842, Roosevelt Roads, U.S. Naval Station, Ceiba, Puerto Rico 

Sample Name Date Sampled Sample EPA Method EPA Method EPA Method 8020 
Matrix 8015M (GRO) 8015M (ORO) BTEX 

TPH TPH mg/Kg 
mg/Kg mg/Kg 

2842 DUPE1 7/16/98 Soil <10 <25 <0.30 

2842 DUPE2 7/9/98 Soil <10 <25 <0.30 

2842 DUPE3 7/22/98 Soil <10 <25 <0.30 

mg/L mg/L mg/L 

2842-EB-1 7/8/98 Water <10 <25 <0.30 

2842-EB-2 7/9/98 Water <10 <25 <0.30 

2842-EB-3 7/13/98 Water <10 <25 <0.30 

2842-EB-4 7/14/98 Water <10 <25 <0.30 

2842-EB-5 7/15/98 Water <10 <25 <0.30 

2842-EB-6 7/16/98 Water <10 <25 <0.30 

2842-EB-7 7/20/98 Water <10 <25 <0.30 

• 2842-EB-8 7/22/98 Water <10 <25 <0.30 

2842-EB-9 7/29/98 Water <10 <25 <0.30 

2842 TRIP BLANK 7/22/98 Water NA NA <0.30 

2842 TRIP BLANK 7/29/98 Water <10 <25 <0.30 

2842 TRIP BLANK 7/16/98 Water <10 <25 NA 

2842 TRIP BLANK 7/14/98 Water <10 <25 NA 

2842 TRIP BLANK 7/7/98 Water NA NA <0.30 

2842 TRIP BLANK 7/8/98 Water NA NA <0.30 

2842 TRIP BLANK 7/9/98 Water NA NA <0.30 

2842 TRIP BLANK 7/10/98 Water NA NA <0.30 

Notes: 
TPH Total Petroleum Hydrocarbon 
Total BTEX Sum of Benzene, Toluene, Ethylbenzene, and Xylenes 
mg/Kg = Milligrams per Kilogram 
mg/L Milligrams per Liter 
2842 DUPE1 Duplicate Sample of 2842-SB-1 ( 4-6') 
2842 DUPE2 = Duplicate Sample of 2842-SB-9 (4-6') 
2842 DUPE3 = Duplicate Sample of 2842-SB-21 (2-4') 
2842-EB-1, 2842-EB-2, 2842-EB-3, 2842-EB-4, 2842-EB-5, 2842-EB-6, 2842-EB-7, 
2842-EB-8, and 2842-EB-9 = Equipment blank collected from stainless steel split spoon 
EPA= Environmental Protection Agency 
8015M (GRO) = EPA Method 8015M Gasoline range organics 

• 8015M (DRO) =EPA Method 8015M Diesel range organics 
NA = Not analyzed 
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• TABLE 4-3 
Summary of Groundwater Analytical Results 
Site 2842, Roosevelt Roads, U.S. Naval Station, Ceiba, Puerto Rico 

Parameters PREQB U.S. EPA 124-MWG 2842-MW-2 2842-MW-3 2842-MW-4 
Target Levels MCL 

Date Sampled 7/31198 7/31/98 7/31198 7/31/98 

Benzene (J.tg/L) 5.0 1.0 <5 <5 <5 NA 

Toluene (J.tg/L) 1,000 1,000 <5 <5 <5 NA 

Ethylbenzene (J.tg/L) 700 700 <5 <5 <5 NA 

Total Xylenes (J.tg/L) 10,000 10,000 <15 <15 <15 NA 

Total BTEX (J.tg/L) 50,000 NS <30 <30 <30 NA 

PAH (J.tg/L) NS NS BDL* BDL* BDL* BDL* 

TRPH (J.tg/L) 50,000 NS <10,000 <10,000 <10,000 <10,000 

TPH GRO (J.tg/L) 50,000 NS <10,000 <10,000 <10,000 <10,000 

TPH DRO (J.tg/L) 50,000 NS <25,000 <25,000 <25,000 <25,000 

Lead (unfiltered) (J.tg/L) 15 15 41 40 17 38 

Notes: 
J.lQ/L = Micrograms per Liter 

• PREQB = Puerto Rico Environmental Quality Board 
Total BTEX = Sum of Benzene, Toluene, Ethylbenzene, and Xylenes 
PAH = Polynuclear Aromatic Hydrocarbon (excluding total naphthalenes) 
TRPH = Total Recoverable Petroleum Hydrocarbon 
NS = No Standard 
NA = Not Collected or Analyzed 
MCL = Maximum Contaminant Level 
BDL = Below Detection Levels 

= All PAH compounds excluding naphthalenes were below their respective detection limits 
US EPA= United States Environmental Protection Agency 

• 
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• TABLE 4-4 
Summary of Groundwater QNQC Analytical Results 
Site 2842, Roosevelt Roads, U.S. Naval Station, Ceiba, Puerto Rico 

Parameters PREQB U.S. EPA 2842-EB10 2842-FB1 2842 2842-
Levels MCL (Equipment (Field TRIP DUPE1 

Blank) Blank) 

Date Sampled 7/31/98 7/31/98 7/31/98 7/31/98 

Benzene (f.lg/L) 5.0 1.0 <5 <5 <5 <5 

Toluene (f.lg/L) 1,000 1,000 <5 <5 <5 <5 

Ethylbenzene (f.lg/L) 700 700 <5 <5 <5 <5 

Total Xylenes (t-tg/L) 10,000 10,000 <15 <15 <15 <15 

Total BTEX (f.lg/L) 50,000 NS <30 <30 <30 <30 

PAH (f.lg/L) NS NS BDL* BDL* NA BDL* 

TRPH (t-tg/L) 50,000 NS <10,000 <10,000 NA <10,000 

TPH GAO (t-tg/L) 50,000 NS <10,000 <10,000 NA <10,000 

TPH DRO (f.lg/L) 50,000 NS <25,000 <25,000 NA <25,000 

Lead (unfiltered) (f.lg/L) 15 15 <0.005 <0.005 NA 8 

Notes: 

• f.lQ/L = Micrograms per Liter 
US EPA= United States Environmental Protection Agency 
PREQB = Puerto Rico Environmental Quality Board 
Total BTEX = Sum of Benzene, Toluene, Ethylbenzene, and Xylenes 
PAH = Polynuclear Aromatic Hydrocarbon (excluding total naphthalenes) 
TRPH = Total Recoverable Petroleum Hydrocarbon 
NS = No Standard 
NA = Not Collected or Analyzed 
MCL = Maximum Contaminant Level 
BDL = Below Detection Levels 

= All PAH compounds excluding naphthalenes were below their respective detection 
limits 

2842-DUPE1 = Duplicate Sample of 2842-MW2 
2842-EB10 = Equipment blank collected from Teflon tubing 

• 
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SECTION 5 e Qualitative Risk Assessment 

• 

• 

The objective of the 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 2842. 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 environmental 
receptors from the contaminants found at Site 2842. 

5.1 Nature and Extent of Release 
Based on field and laboratory data obtained from soil and groundwater sampling activities 
during this SC investigation, CH2M HILL concluded that separate phase product and soils 
exceeding PREQB TPH target levels for UST sites of 100 mg/Kg were identified at Site 2842. 
Dissolved petroleum hydrocarbons in groundwater were not identified at concentrations 
above PREQB target levels in monitoring wells sampled under this SC. Groundwater 
samples were not collected at locations where separate phase product was identified. Lead 
was detected at concentrations above the PREQB target level of 15 !lg/L in all4 monitoring 
wells sampled. 

5.2 Chemical of Concern 
Petroleum contains a large number of compounds. The specific petroleum-based 
compounds potentially present in groundwater that represent a potential risk to human 
health and the environment are volatile organic aromatics (consisting of benzene, toluene, 
ethylbenzene, and xylene), and naphthalene and lead. Toluene, ethylbenzene, xylenes, and 
naphthalene are non-carcinogenic compounds; benzene is a known human carcinogen. 
Exposure to lead can cause adverse heath effects in children. Thus, the qualitative risk 
assessment focused on the human health impacts of benzene and lead in the groundwater. 

5.3 Exposure Assessment 
The exposure assessment examines the potential migratory pathways and the biological 
receptors affected by the chemical of concern. An exposure assessment also estimates both 
short and long term assessment in terms of doses by exposure routes . 
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5.3.1 Human Receptors 
Site 2842 is the location of a former UST, which was located in back of Building 3188. The 
UST was used to supply gasoline to vehicles associated with Building 3188, which is 
inhabited by United States Navy PersonneL The potential of human contact with the 
compounds is considered minimal because: 

• The contamination is found in subsurface soils below 2 feet bls 
• The soils consist of silt and clay, minimizing the ability of the soils to spread by wind 

action 
• The area is covered by gravel and concrete 
• The area has restricted access (i.e., authorized personnel only) 

5.3.2 Environmental Receptors 
The potential for migration of the chemicals of concern to environmental receptors is 
primarily due to groundwater movement off the site. The contaminated soils are near the 
water table and are overlain by clays, which exhibit high plasticity, resulting in low 
hydraulic conductivity. These clays may act as a cap, limiting the ability of contaminated 
soils to spread by wind action and the infiltration of water that could leach contaminants 
from the soil and carry them to the groundwater system. 

Topography at Site 2842 is characterized by a gentle slope to the east. Groundwater flows in 
a north-northeast direction away from the site. The north-northeasterly direction of the 
groundwater flow indicates a possible route towards Bahia de Puerca, located to the east of 
the site. This is the only potential environmental receptor for the chemicals of concern . 

5.3.3 Exposure Pathways 
Exposure pathways are defined as the routes 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 in contact with the compound(s) (e.g., 

inhalation of vapors and ingestion of groundwater) 

If any of these elements are not present, the exposure pathway is considered incomplete. In 
Site 2842, the first element (a source/mechanism) has been shown to exist. Free product 
detected in monitoring wells, and the laboratory analytical results indicate that soil and 
groundwater contamination exi.sts at the site. 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 NAVSTA Roosevelt Roads. 
Based on conversations with U.S. Navy personnel, Puerto Rico Department of Natural 
Resources personnel, and water supply personnel in the nearby town of Fajardo (located 7 
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miles northwest of the Naval Station), it was determined that the potable water supply for 
the Naval Station and the towns of Ceiba and Fajardo originated from El Yunque. The 
Naval Station has a gravity feed distribution system from the rain forest to the water 
treatment plant on NAVSTA Roosevelt Roads. 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 
wateri therefore, this pathway is incomplete. 

5.3.5 Ingestion Pathway 
The only potential ingestion pathway of the chemicals of concern is if excavation or drilling 
activities were conducted at the site. Workers may be exposed through direct contact with 
the soils during these activities. Thus, a minor possibility of an ingestion pathway exists at 
Site 2842. Because site access is restricted, however this exposure pathway is incomplete 
under current site conditions. 

5.3.6 Inhalation Pathway 
The only potential inhalation pathway of the chemicals of concern is if excavation or drilling 
activities were conducted at Site 2842. Workers may be exposed through direct contact with 
the soils during these activities. Thus, a minor possibility of an inhalation pathway exists at 
Site 2842. Proposed construction activities, however, require the approval of the U.S. Navy 
Engineering Command prior to conducting any work at Site 2842. Therefore, this exposure 
pathway is incomplete under current site conditions. 

5.3.7 Risk Evaluation 
The QRA results indicate that because of the presence of incomplete exposure pathways, the 
potential for human contact with the compounds of concern is minimal. As described in this 
section, each viable exposure pathway is incomplete. The missing elements are either a 
viable exposure point and/ or a viable exposure route. In addition, water samples collected 
from the monitoring wells at Site 2842 indicate that only lead, at relatively low 
concentrations, is present in the groundwater at Site 2842 above detection limits and levels 
of concern defined by PREQB. Thus, the chemicals of concern do not present a hazard to 
personnel who visit, work, or live at Site 2842 or in the surrounding area. 

The QRA also indicates that potential impacts to environmental receptors is minimal since 
dissolved petroleum constituents were not identified in groundwater samples from 
monitoring wells installed within the study area and lead concentrations were not grossly 
high. Groundwater quality down-gradient of Site 2842 is also likely to be unaffected by 
potential releases from the former UST making impacts to potential environmental receptors 
an unlikely scenario . 
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SECTION6 e Remediation Assessment 

• 

• 

This section presents the corrective action options that could be implemented to remediate 
the soil, and evaluates the advantages and disadvantages of using a specific method at the 
site. 

6.1 Soil Remediation 
Three common methods of soil remediation include soil excavation and disposal, soil vapor 
extraction (SVE}, and bioremediation. The advantages and limitations of each method are 
discussed in the following sections. 

6.1.1 Soil Excavation and Disposal 
Excavated soils would be disposed of, offsite in a landfill. Landfilling is the only disposal 
method for contaminated soil in Puerto Rico because no soil incineration facilities operate on 
the island. Hydrocarbon-impacted soils can be disposed at a certified landfill as long as the 
soils do not exhibit the Resource Conservation and Recovery Act (RCRA) hazardous waste 
characteristics as defined in Title 40 of the Code of Federal Regulations, Part 261 (40 CFR 
261). However, since no potential receptors have been identified excavation is not 
warranted. 

6.1.2 Soil Vapor Extraction (SVE) 
SVE is an effective means of in-situ soil treatment designed to extract volatile organic 
compounds (VOCs) from the soil. A typical SVE system consists of one or several extraction 
wells that are under vacuum. VOCs are removed from the soils by these wells and treated 
at the land surface by thermal oxidation, catalytic incineration, or carbon adsorption. An 
SVE system would be ineffective at the site because of the low permeability soils 
encountered at the site and because the presence of free phase product has been identified at 
the site. Additionally, no potential receptors have been identified; therefore SVE is not 
warranted 

6.1.3 Bioremediation 
Bioremediation is a method of stimulating indigenous subsurface microorganisms by 
increasing nutrients and adding electron acceptors to biodegrade the chemicals of concern. 
In-situ bioremediation presents an attractive economical option because no need exists for 
excavation, transportation, and disposal of soil. Although bioremediation is an appealing 
alternative, it is also site-specific and requires a number of parameters to be adequate. The 
subsurface geology at the site appears to lack adequate hydraulic conductivity to allow the 
effective transport of electron acceptors and nutrients throughout the surficial aquifer. This 
is because of the existence of silts and clays at the site that induce nutrient sorption on the 
surficial soil. Therefore, the amount of nutrients available for growth is limited. Thus, 
enhanced bioremediation would not be an effective method of soil remediation. 
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6.2 Groundwater Remediation 
There are five common methodologies for groundwater remediation (pump and treat with 
activated carbon, pump and treat with air sparging, pump and treat with air stripper, in-situ 
air sparging, and bioremediation. Pump and treat technologies are most often used on 
hydrocarbon impacted sites such as Site 2842 but have not been shown to be effective at 
removing lead from groundwater. Although effective in treating groundwater, the 
turbulence created by in-situ air sparging would act to spread the free product plume. 
Bioremediation would require addition of liquids that may also potentially spread the free 
product plume. 

6.3 Free Product Recovery 
Three alternatives for free phase product recovery are available at Site 2842 (passive 
skimming, hand bailing, and active skimming). The advantages and limitations of each 
methodology are described in the sections below. 

6.3.1 Passive Surface Skimmer 
A passive skimmer utilizes either the selective intake or specific gravity method. The 
selective intake method uses a screen that is impervious water, but allows product to pass 
through. Specific gravity skimmers utilize a floating device that sinks in free product, but 
floats on water. Free product can be collected with this method however; the slow capture 
rate of the free product would limit the effectiveness of this method . 

6.3.2 Hand Bailing 
Hand bailing is the simplest method of free product recovery in monitoring wells. A bailer is 
lowered down into the well, allowed to fill with liquid, and then withdrawn from the well. 
This method is effective for small volumes of free product that allow for periodic removal 
intervals. The method may be the best option for Site 2842 due to the free product thickness 
measured at the site. 

6.3.3 Active Skimming 
Two methods of active skimming are commonly used; continuos belt skimming and 
adjustable intake skimming. The continuos belt skimmer utilizes a continuous loop of 
petroleum sorbing material. The petroleum sorbing material moves down into the free 
product layer, around a pulley, and up to a scraper that removes the petroleum from the belt 
before it returns to the well. This type of skimmer is most effective with viscous free product 
layers. The second type of skimmer utilizes an adjustable intake connected to a pump. The 
intake manifold is positioned in the free product zone and pumps the product to a collection 
vessel at grade. This method is effective with low viscosity product and has the capacity to 
collect large volumes . 
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SECTION 7 e Conclusions and Recommendations 

• 

• 

7.1 Conclusions 
The presence of petroleum hydrocarbons in the soil and groundwater from the former 1,500 
gallon UST at Site 2842 was assessed during this site characterization. The former UST was 
located next to a former diesel fuel AST which was not originally included in assessment 
activities associated with the UST. 

Information obtained during this investigation indicates that petroleum hydrocarbons were 
detected above PREQB target levels for UST sites in the soils at Site 2842. Since the elevated 
concentrations of petroleum hydrocarbons were in the DRO class of hydrocarbons, it is 
likely that subsurface impacts are related to the former AST system located at Site 2842. 
Separate phase product was detected in three soil borings and two monitoring wells 
installed at the site. The area of soil contamination appears to be limited to the area 
immediately surrounding the former UST, AST, and dispensing island. 

Dissolved petroleum hydrocarbons above PREQB target levels for UST sites were not 
detected in groundwater samples collected from four monitoring wells included in the 
sampling program. Lead, however, was detected above target levels at all four sampling 
locations. 

The measured groundwater flow direction is in a north-northeast pattern away from the 
former UST and AST locations. Two falling head tests were conducted to assess the aquifer 
properties at Site 2842; these tests indicated that the soils beneath Site 2842 have low to 
moderate hydraulic conductivity. The low hydraulic conductivity is attributed to the 
lithologic composition (silt, clay and saprolite) beneath Site 2842. The hydraulic gradient 
and groundwater flow velocity, calculated from water table elevation data and falling head 
tests, indicate a low groundwater flow velocity. 

A qualitative risk assessment was conducted to assess various exposure pathways. Based 
on the lack of complete exposure pathways, it was determined that the groundwater quality 
and the amount and area of soil exceeding the PREQB TPH target levels of 100 mg/Kg 
present at the site are not threats to human health or the environment. 

7.2 Recommendations 
Based on the information obtained from the field investigation and laboratory analytical 
data, CH2M HILL recommends that a Monitoring Only Plan be implemented to address free 
product, lead, and soil contamination limits at the Site 2842. Soil excavation is not 
recommended since exposure would be increased during excavation. In-situ remediation is 
not recommended due to the low permeability conditions presented by the clays underlying 
the site. Natural biodegradation processes are expected to reduce the levels of hydrocarbon 
concentrations in the soils at Site 2842. Further monitoring is required to confirm that natural 
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biodegradation processes and dilution and dispersion will reduce the concentrations of 
petroleum and lead in groundwater at the site. Additionally, monitoring well2842-MW1 
should be bailed on a semi-annual basis to remove free product . 
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• CH2MHILL 
~ 

PROJECT NUMBER 

146801.US.SC 
!BORING NUMBER 

I 2842-SB1/MW1 OF 1 SHEET 1 

SOIL BORING LOG 

PROJECT_: Roos_evelt Ro<Ot_d~ Naval Station UST Site Characterization-----·· ____hQ_CATIQfi_:__faci~.ty 2842- Or::e Ga~lino:;Tank (1.?09_Qallons) 

ELEVATION: 110.016 feet above_msl ----··· _ DRIL~I.f'!~_fOI'J:fRACTOR_:_\',IestEI_m Sq!!_s Inc .. Mayague;,;Puerto Ric;:_o_ .. _. ·----··--
DRILUNGMETHOD AND_EQUIPMENTljSED. _ _:3__1/2-inchi[)_Hollow §tem Auger TraiJE!r Rig_ BK51 HDc~nd_ 3" diameter ss _spool!_s 24"-~--
WATERLEVELS- 535ft bls· 104 666 tt amsl START 1230 (7/6/98) END- 1500 (7/6/98) LOGGER- Michael Weatherby 

DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION COMMENTS 

INTERVAL (FT) PENETRATION 

RECOVERY (IN) TEST SOIL NAME, USGS GROUP SYMBOL, COLOR, HEALTH AND SAFETY MONITORING, 

#/TYPE RESULTS MOISTURE CONTENT, RELATIVE DENSITY, SOIL TESTS, AND COMMENT$_ 

6"-6"-6"-6" OR CONSISTENCY, SOIL STRUCTURE, OVA(ppm): Breathing Head space 
(N) MINERALOGY_ Zone (total-filter=actual) 

- 0-2 --- PH Posthole Silty Sand (SM), brown 7.5YR5/3, loose, fine -
shell fragments, dry, rocks. 0 0-0=0 

2-4 ·-- PH Posthole - Shelly Sand (SP), white 7.5YR8/1, loose, 40% - 0 300-0=300 
shell fragments, fine to med qtz, minor rocks, 
semi-compacted. 

5 4-6 -- 10 S-1 3-3-4-6 Shelly Sand (SP), gray 7.5YR6/1, loose, fine to - 0 > 1 000-620 .. >380 
(7) med qtz, 40% shell, zones of v_fine sand w/shell, 

wet at 5 teet bls_ 

6-8 10 S-2 2-1-0-4 - Shelly Sand (SP), as above S-1, white 7.5YR8/1. - 0 > 1 000-> 1 OOO=NC 
(1) 

- 8-15 --- Drill ... Silt (ML) with shell, white N8/0, minor shell !rags, - 0 
semi-soft, wet 

10 - -

- -
- -

- -

--- -
Organic Peat in auger head 

15 
Total Depth= 15 feet bls 
Well set to 15 feet bls - -

- -

- -
- -

20 - -

- -

- -

- -

- -

25 - -

- -
- -

- -· 

2842sb1-1 Q_xls 

-

-
--

-

-

-

-

-

-

-
-

-
-

-

-

-
-

-

-

-

-

-

-

-
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• 

• CH2MHILL 
~ 

PROJECT NUMBER 

146801.US.SC !
BORING NUMBER 

2842-582 SHEET OF 1 

SOIL BORING LOG 

PR()_~ECT .:B_oos_evelt Roads Nav_a_l __ ~tation US_T Site Characteriz_a_!ion _ ______ LO~ATION :. Facility 2842 - Qne Gasol_i!l_e Ta[lk ( 1 ,50()_gallon:..::sL) ____ _ 

ELEVATION: NA DRILLING CONTRACTOR: Western S01is Inc, Mayaguez. Puerto RICO 
"ClR[~/',IG_flll_EfHOD AND EOUtF>_r0"ENT LJS-ED: 3_~2~ch IQHollow~_i~c;; Aug~r Trailer Rig -BK51HD, ?_:'_a;;(i 3" diameter ss :poons 24" long_--_-_-=------__ ···-_-_--
WATER LEVELS· approx 5 feet bls START 1500 (7/6/98) END· 0840 (7nt98) LOGGER Michael Weatherby 

DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION COMMENTS 

INTERVAL (FT) PENETRATION 

RECOVERY jiN_l TEST SOIL NAME, USGS GROUP SYMBOL, COLOR. HEALTH AND SAFETY MONITORING, 

#/TYPE RESULTS MOISTURE CONTENT, RELATIVE DENSITY, SOIL TESTS, AND COMMENTS. 

6"-6"-6"-6" OR CONSISTENCY, SOIL STRUCTURE. OVA(ppm): Breathing Headspaoe 

(N) MINERALOGY. Zone (total-filter~actual) 

- 0-2 --- PH Posthole Silty Sand (SM), brown 7.5YRS/3, loose, fine to - 0 o-o~o -
course qtz, fine shell fragments, rocks, dry. 

- 2-4 --- PH Posthole Shelly Sand (SP), white 7.5 YR8/1 to gray - 0 18·0~18 -
7 SYR6/1, loose, fine to med qtz, 40% shell, 
minor rocks, compact. dry. 

5 4-6 12 S-1 - 17-20-19-10 Shelly Sand (SP), as above, white 7.5YR8/1. - 0 >1000-700~>300 -
(39) 

- 6-8 20 S-2 4-4-4-4 Shelly Sand (SP), as above S-1. - 0 > 1 000-180~>820 -
(8) 

Total Depth~ 8 feet bls 

- - -

10 - - -

- --

- --

- --

- --

15 - - --
- - -

- - -

- - -

- - -

20 - -- -

- - -

- --

-- -

- - -
25 - - -

-- - -

- - -

- - -

2842sb1-1 o.xls 
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• 

• CH2MHILL 
~ 

PROJECT NUMBER 

146801.US.SC 
!BORING NUMBER 

1 2s42~sea OF 1 SHEET 

SOIL BORING LOG 

PRQ_J_ECLB_oosevelt Ro<t£~_Naval Stati()n_ UST S_ite Chara<2_t~rization LOCATION : Facility ~842_- One Gasoline _:rank (I ,500 g~~ons) _______ _ 

ELEVATION: NA __ DRILUNG CONTRACT_Q_~_: Wes!em Soils Inc., Mayaguez, Puerto Rico 
-DRi!:_LJ~9 M-ETHO-~ A_I'!D EQUIPME_f'!T USE[)_~_-_i_!lch ID Ho_Uow S~fil--Auger Trailer ~_:sKs~!::l_f2.:_?_:_and 3' d_iamelE;!r s_s spoons 24' iong_~:--_-__ ------·. 
WATER LEVELS· approx 5 feet bls START· 0840 (7/7/98) END· I I 15 (7/7/98) LOGGER· Michael Weatherby 

DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION COMMENTS 

INTERVAL (FT) PENETRATION 

RECOVERY (IN) TEST SOIL NAME, USGS GROUP SYMBOL, COLOR, HEALTH AND SAFETY MONITORING, 

#/TYPE RESULTS MOISTURE CONTENT, RELATIVE DENSITY, SOIL TESTS, AND COMMENTS. 

6"-6"-6".ji" OR CONSISTENCY, SOIL STRUCTURE, OVA(ppm): Breathing Headspace 
(N) MINERALOGY. Zone (total-filter~actuat) 

0-2 --- PH Posthole - Silty Sand (SM) with Shell, darll greenish gray - 0 300-10-290 -
IOY4/1, fine to med qtz, 20% fine shell_, smaU rocks, 
dry_ 

-- 2-4 -·- PH Posthole Silty Sand (SM) with Shell, as above. - 0 300-4-296 -

5 4-6 20 S-1 23-I 8-13-10 - Sandy Shell, white N8/0, coarse shell, fine to - 0 >I 000-> I OOO=NC -
(31) med qtz, wet at 5 It bls. wet at 5 feet bls 

6-8 24 S-2 4-4-4-4 - 12"-Sandy Shell, as above. - 0 200-95-105 -
(8) 12"-Silt (ML), white N8/0, no shell, semi-soft, 

semi-loose. wet. 
Total Depth- 8 feet bls 

- - -

10 - - -

- - -

- - -

- - -

- ·- -

15 - - -

-- - -

-- - -

- - -

- - -

20 - - -
- - -

- - -

- - -

- - -

25 - - -
- - -

- - -

- - -

2842sb1-10.xls 
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• CH2MHILL .... 
PROJECT NUMBER 

146801.US.SC 
!BORING NUMBER 

I 2842-SB4 OF 1 SHEET 

SOIL BORING LOG 

PROJECT: RoO~E)velt Roa_(j_s Naval ~tation us_:r SitE>__t;:haracterizatio_n____ _ _____ LOCATI_ON ~--Facility 28~2 ·One Gasoline Tan_!( (t_,SOO gallons)___ 

ELEVATION. NA DRILLING CONTRACTOR: Western Soils Inc, M~guez, Pueno Rico 
-6RiwNG-METH6D AND EQUIPMENT usEi5~/2~inch 1b Hollo;, Stern Auger Trailer Rig BK51 HD.2" and 3" diameter ss spoons 24"1ong -- -------=---------
WATER CEVELS · approx 5 feetbls ------STARf~46 (7ri'i98')- ----EN~4io (irl/98) - -LOGGER-:-Michael Weatherby --

DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION COMMENTS 

INTERVAL (FT) PENETRATION 

RECOVERY (IN) TEST SOIL NAME, USGS GROUP SYMBOL, COLOR, HEALTH AND SAFETY MONITORING, 

#!TYPE RESULTS MOISTURE CONTENT, RELATIVE DENSITY, SOIL TESTS, AND COMMENTS. 

6"-6"-6"-6" OR CONSISTENCY, SOIL STRUCTURE. OVA(ppm): Breathing Head space 
(N) MINERALOGY. Zone (total-filter-actual) 

0-2 --- PH Posthole - Silty Sand (SM) with Shell, brown 7.5YR5/3, - 0 0-0=0 -
fine to med qtz, 20% med shell frags, dry. 

2-4 --- PH Posthole - Shelly Sand (SP), pinkish white 7.5YR8/2, loose, - 0 0-0=0 -
fine to med qtz, 40% fine to coarse shell !rags, 
dry. 

5 4-6 20 S-1 6-5-3-4 Shell, white 7.5YR8/1, loose, fine to coarse. - 0 400-200-200 --
(8) minor sand, wet at 5 feet bls. 

_ wet at 5 feet bls 

6-8 24 S-2 12"-Shell as above. - 0 30-20=10 --
(8) 12"-Silt (ML), white 7.5YR8/1, formable, soft, 

wet 
Total Depth= 8 feet bls 

- --

10 - - -

-- -
-- -

- - -

-- -

15 ···- - -

- - -

- - -

- --

- --

20 - - -
-- -
-- -
- --

- - -

25 - - -

-- -
-- -

- - -

2842sb1-1 O.xls 
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• 

• CH2MHILL 
-~ 

PROJECT NUMBER 

146801.US.SC 
!BORING NUMBER 

I 2842-SBS OF 1 SHEET 1 

SOIL BORING LOG 

PROJECT :_~S'~~elt Roads Naval Station UST Site Characteriza~is>':'___ _ _ LOCATIO!'! ; Facili!Y_2842- One G~~l~n~_ Tank (!.2_()0 gall(l~l _____ _ 

ELEVATION; NA ____ D£3!LLitiQC_ONTR~Q_TOR; 'iyeste_!!l Soils ln_c, May>l!;!_Uez, ~uerto Rico____ _ ___________ _ 
Df'!ILLI_&_~ETHOD ANDEOUIP_~ENT USED: 31/2-inc~ Hollow Stem A_!.!_9_er Trailer Rig BK51HD, 2" anc;t3''j_!_ameter s~~PS'ons_5j~ __ long 
WATER LEVELS· approx 5 teet bls START· 0820 (7/8/98) END· 1015 (7/8/98) LOGGER· Michael Weat7h-erb-,-y __ _ 

DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION COMMENTS 

INTERVAL (FT) PENETRATION 

RECOVERY JIN~ TEST SOIL NAME, USCS GROUP SYMBOL, COLOR, HEALTH AND SAFETY MONITORING, 
#/TYPE RESULTS MOISTURE CONTENT, RELATIVE DENSITY, SOIL TESTS, AND COMMENTS. 

6"-6"-6"-6" OR CONSISTENCY, SOIL STRUCTURE, OVA(ppm): Breathing Headspace 
(N) MINERALOGY. Zone (total-filter~actual) 

- 0-2 --- PH Posthole Shelly Silt (ML), very pale brown 10YR7/3, loose, - 0 o-o~o -
40% very fine to coarse, dry. 

- 2-4 --- PH Posthole Shelly Silt (ML), as above, dry. - 0 o-o~o -

5 ·- 4-6 18 S-1 6-4-11-20 Sandy Shell, light bluish gray 5PB7/1, loose, - 0 > t ooo-> 1 ooo~Nc -
(15) coral chunk in spoon tip, abundant rocks, wet at 

5 teet bls. wet at 5 teet bls 

- 6-8 24 S-2 7-6-5-6 Sandy Shell. as above. - 0 >tooo-tooo~Nc -
(11) 

Total Depth- 8 feet bls 

- - -

10 ··- - -
- - -

- - -

··- - -

- - -

15 - - -
- - -

- - -

- - -

- - -
20 - - -

- - -

- - -

- -·- -

- - -

25 -- - --
- - -

- - -

-· - -

2842sb1-1 O.xls 
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• 

• CH2MHILL 
-~ 

PROJECT NUMBER 

146801.US.SC 
jBORING NUMBER 

I 2842-SBS OF 1 SHEET 1 

SOIL BORING LOG 

P_ROJEg:I_:_floosevelt Roa<:!s_Naval Station U~T Site Chara9terization _ LOCATIO~ : Faci!!!Y_?B42 _:_One Ga~line :rank (1,50Q_ gaii2~::::S),__ ___ _ 

E_b§y_ATION : NA _ ... __ DRILLING C()!'J_I_I:!ACTOR : _Westem Soils_~nc., May~guez, E!!el1o _Ri£0 ____ _ 
DRILLING METHOb AND EQUIPMENT USED: 3 1/2-inch ID Hollow Stem Auger Trailer Rig BK51 HD, 2" and 3" diameter ss spoons 24' long 
WATER t:"E\iE"Ls:-a-pprox· 5 feet bls -- sTART· 1o25 (iis;ga) ____ - · "E~-15o (7/8798)--LOGGE'~ichael wea--cth,-e--,rb,-y--

DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION COMMENTS 

INTERVAL (FT) PENETRATION 

RECOVERY (IN) TEST SOIL NAME, USCS GROUP SYMBOL, COLOR, HEALTH AND SAFETY MONITORING, 

#/TYPE RESULTS MOISTURE CONTENT. RELATIVE DENSITY, SOIL TESTS, AND COMMENTS. 

6"·6"·6'-6" OR CONSISTENCY, SOIL STRUCTURE, OVA(ppm): Breathing Headspace 

(N) MINERALOGY. Zone (total-filter=actual) 

- 0-2 ... PH PosthOle Shelly Sand (SP), dark gray 7.5YR4/1, loose. - 0 30·0=30 -
very fine to coarse shell, fine to med qtz, dry. 

- 2·4 ... PH Posthole Shelly Sand (SP). as above. - 0 25-D=25 -

-
5 4·6 12 S-1 5·3·3·3 - Rocks with shell and sand, dark gray 7.5YR4/1, - 0 150-40=110 -

(6) loose, wet at 5 teet bls. 

6-8 6 S-2 2-4-3-3 - Shelly Sand (SP), dark gray, 7.5YR4/1, loose, .. 0 > 1 000-680=>320 -
(7) abundant small rocks, wet. 

Total Depth- 8 feet bls 

- - -
10 - - -

- - -

- - -

- - -

- - -

15 - - -
- - -

- - -

- - -

- - -

20 -- - -

·- - -
- - -

- - -

- - -

25 - - -
- - -

- - -

- - -

2842sb1·1 O.xls 
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• CH2MHILL 
~ 

PROJECT NUMBER 

146801.US.SC 
I BORING NUMBER 

l 2842-887 OF 1 SHEET 

SOIL BORING LOG 

PROJ_E:fT: R()osevelt Roa<:l_~~~\/_al Station UST_SJte C~aJacterizatiorJ_____ _ LOC_ATION • Faci!ity 2_§1~0n(! Ga~lint:!_Tank (1.500 9¥~1!onsL ____ _ 

~LEV;\TION :_!':J_A___ ____ _ ______QB_!LLJNG CONTRAfTOR -~-Western Soils Inc .. Mayag~~f_ueno Rico__ ___ _ _ ___________ _ 
DRIL~!~G ME;THOD AND i:QUJt'~ENT USED : __ 3 1/2·i~ch ID Holl_o~ SttJ_f!!Auger Trailer Rig_ BK51 HD. ~and 3'_siiameter ss-spoons 24; long 
WATER LEVELS· approx 5 teet bls START· 1330 (7/8/98) END· 1425 (7/8/98) LOGGER· Michael Weatherby 

DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION COMMENTS 

INTERVAL (FT) PENETRATION 

RECOVERY (IN) TEST SOIL NAME. USCS GROUP SYMBOL, COLOR, HEALTH AND SAFETY MONITORING. 
#/TYPE RESULTS MOISTURE CONTENT, RELATIVE DENSITY, SOIL TESTS, AND COMMENTS_ 

6"·6"·6"-6" OR CONSISTENCY, SOIL STRUCTURE. OVA(ppm): Breathing Headspace 
(N) MINERALOGY. Zone (total-filter~actual) 

0-2 ... PH Posthole - Shelly Silt (ML). very pale brown 10YR7/3, - 0 0-{)-0 -
loose. 40% v. fine to coarse shell, dry_ 

- 2-4 --- PH Posthole Silt (ML), pink 7.5YR8/3, soft, loose. dry. - 0 o-o-o -

5 4-6 20 S-1 10·16-15-11 - Sandy Shell. light gray 7.5YR7/t. v. fine to - 0 750-400:350 -
(31) coarse shell, loose. wet at 5 feet bls. Wet at 5 feet bls 

6-8 24 S-2 5-7·6·7 - Sandy Shell as above. S-1, v. fine to med shell. - 0 250-100-150 -
(13) 

Total Depth- 8 teet bls 

·- - -

10 - - -

- - -

- - -

- - -

- - -

15 - - -

- - -

- - -

- - -

- - -

20 - - -

.. - -

- - -
- - -
- - -

25 - - -

- - -

- - -

- - -

2842sb 1-1 O.xls 
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• CH2MHILL 
~ 

PROJECT NUMBER 

146801.US.SC 
!BORING NUMBER 

I 2842-SBB OF 1 SHEET 

SOIL BORING LOG 

P_ROJEQI__~ Roosevelt Ro~d_s Na~l Statio'!_~ST Site Cha!_~_teri:zation ___ _ __ LOCATIO_I'!._c_f?cility 2842_- One G~59linE!_Tank (1 ,500_gi!llons) 

ELEVATION; NA _ DRILLIN(>.S:9NTRA9TO~: Western Soils_~Mayagu_e~, Puerto Rico_ -----··· 
mil LUNG METHOD ~_!>J_Q_EOUI PME_~ USED : 3 1/2 -i~~~ D Hollo~ Stem ~l!_ger Trailer Rig i?K51 Hj:i-;- 2" and 3" diameter ss spoons 24" lo~ -~. 
WATER LEVELS approx 11 5 feet bls START 1505 (7/8/98) END· 0920 (7/9/98) LOGGER· Michael Weatherby 

DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION COMMENTS 

INTERVAL (FT) PENETRATION 

RECOVERY Jli'J}_ TEST SOIL NAME. USCS GROUP SYMBOL, COLOR, HEALTH AND SAFETY MONITORING, 

#/TYPE RESULTS MOISTURE CONTENT, RELATIVE DENSITY, SOIL TESTS, AND COMMENTS. 

6"-6"-6"·6" OR CONSISTENCY, SOIL STRUCTURE, OVA(ppm): Breathing Headspace 

(N) MINERALOGY. Zone (total-tilter;Oactual) 

- 0-2 --- PH Posthole Shelly Sand (SP), pale yellow 2.5Y7/3, and - 0 350-35=325 
dark gray 2.5Y 4/1, loose, tine to med qtz and 
shell, rocks, drv. 

- 2-4 --- PH Posthole Silty Samd (SM) with Shell, dark greenish gray - 0 > 1 000-40=>960 
1 OY3/1, semi-loose, rocks, tine qtz and shell, 
dry. 

5 - 4-6 18 S-1 3-2-3·4 Clay (CH), dark yellowish brown 10YR4/6, - 0 15-7=8 
(5) v. plastic, semi-stiff to soft, damp. 

- 6-8 6 S-2 2-2-3-2 Clay (CH), dark gray 1 OYR4/1, v. plastic, semi- - 0 45-30=15 
(5) stiff. damp. 

- 8-10 6 S-3 5-4-6-5 Clay (CH), dark greenish gray 10Y3/1, v. plastic, - 0 > 1 000-200=>800 
(10) minor rocks, dry to damp. 

10 -

- 10-12 12 S-4 2-3-3-3 Clay (CH), dark greenish gray 10Y4/1, v. plastic - 0 700-600=1 00 
(6) to stiff, wet at 11.5 teet bls. 

Wet at 1 1.5 feet bls -
Total Depth= 12 teet bls 

--

-

15 ·- --
- ·-

- -

- -

- -

20 - -
- -

- -

- -

- -

25 - -
- -

- -

- -

2842sbi-10.xls 

-

-

-

-

-

-

-
... 

-

-

-

-

-

-
-
-

-
-

-

-

-
-



• 

• 

• 

• CH2MHILL 
~< 

PROJECT NUMBER 

146801.US.SC !BORING NUMBER 

2842~589 SHEET OF 1 

SOIL BORING LOG 

PROJECT. Ro~seve!I_Roads Naval St~!!_(!~_UST Si~_f_h~racterization _ LQCATI9N: Fac(li_ty 28~_? ·One Gasoline Tank (1 .500gallo~~l _____ _ 

EI,EVA_I!Q_~ : NA ___ _ ___ Q~ILLIN!Oi_fONTR~f!QR . Western _§_~its Inc, M~guez, Puerto Rico __ ------------
DRILLING_r-.l_f:I_f-:!QQ~_N_p _ _!::OUIPMENT USED: 3 1/2-in~h _ID Hollow Stem Auger Trailer:B!g 6K51 H_D, 2" ans!_:t diamE!_ter ss sp_oons 24" long __ 
WATER LEVELS· approx 5 feet bls START 0945 (7/9/98) END· 1450 (7/9/98) LOGGER· Michael Weatherby 

DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION COMMENTS 

INTERVAL (FT) PENETRATION 

RECOVERY (IN_)_ TEST SOIL NAME, USGS GROUP SYMBOL, COLOR, HEALTH AND SAFETY MONITORING, 

#/TYPE RESULTS MOISTURE CONTENT, RELATIVE DENSITY, SOIL TESTS. AND COMMENTS. 

6"-6"-6"-6" OR CONSISTENCY, SOIL STRUCTURE, OVA(ppm): Breathing Head space 
(N) MINERALOGY. Zone (total-filter=actual) 

- 0-2 --- PH Posthole Silty Sand (SM), black 5Y2.5/2, v. fine to med, - 0 0-0=0 -
loose, some shell, some rocks. dry. 

- 2-4 --- PH Posthole Clay (CH), light olive brown 2.5Y5/3, v. plastic, - 0 15-5=10 -
semi-stiff, minor rocks, damp. 

5 - 4-6 20 S-1 2-3-4-4 Clay (CH), dark grayish brown 2.5Y4/2, v. plastic, -- 0 20-5=15 -
(7) stiff. rocky zone at 6' bls, wet. Wet at 5 feet bls 

- 6-8 6 S-2 3-3-9-6 Clay (CL), dark grayish brown 2.5Y 4/2, abundant - 0 30-10=20 -
(12) sand and rocks, semi-loose. wet. 

Total Depth" 8 feet bls 

.. - -
10 - - -

- - -

- .. -

- - -

- - -

15 - - -

- - -

- - -
- - -

- - -

20 - - -

- - -

- - -

- - -

- - -

25 - - -

- - -

"" - ... 

- - -

2842sb1-1 O.xls 
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• 

• CH2MHILL 
·~ 

PROJECT NUMBER 

146801.US.SC 
!BORING NUMBER 

I 2842-SB10/MW5 OF 1 SHEET 

SOIL BORING LOG 

PR()_J.~":CT ; Roosevelt Roads Naval St~~on UST_§i_te Char~terization ________ LOG~ TION ._Facili!Y 2842_: O~e GasoJine T~!"_~ 1,50_0 gallons)_ ___ _ 

ELEVATION: 109.442 teet above msl DRILLING CONTRACTOR· Western Soils Inc., M<!Yague<:, Puerto Rico 
DRILLING METHOD AND-EQUIPMENT U§~~ i/2-inch_~D Ho_!l_ol'/ siem A(J_Q~-T~ail~_f'lig BK51 HD, 2" and 3" dia!_l;eter ~ se_ixms 24" long :-------:::::=:== 
WATEFi"LEVELS--4-ss ft bls· 104 862ft amsl START 0730 (7/10/98) END- 0930 (7/10/98) LOGGER- Michael Weatherby 

DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION COMMENTS 

INTERVAL (FT) PENETRATION 

RECOVERY (IN) TEST SOIL NAME, USCS GROUP SYMBOL, COLOR, HEALTH AND SAFETY MONITORING, 

#/TYPE RESULTS MOISTURE CONTENT, RELATIVE DENSITY, SOIL TESTS, AND COMMENTS. 

6"-6"-8'-{l" OR CONSISTENCY, SOIL STRUCTURE, OVA(ppm): Breathing Headspace 
(N) MINERALOGY_ Zone (total-filter .. actual) 

0-2 --- PH Posthole - Silty Sand (SM), black 5Y2.5/2, v_tine to med - 0 10-s .. s -
qtz, loose, minor shell, some rocks, dry_ 

-

- 2-4 --- PH Posthole Silty Clay (CL), light gray 5Y7/1, soft. no rocks - 0 250-180=70 -
or shell, dry to damp_ 

5 - 4-6 20 S-t 2-2-3-7 Clay (CL). greenish gray 1 OYS/1, v_plastic. semi- - 0 top 100-100=0 -
(5) stilt to soft, some rocks, moist Bottom 4"-Sandy Wet at 5 teet bls 

Clay (CL), v dark gray N3/0, wet. ;·,boo:;; ooo,;i\Jcr 

- 6-8 6 S-2 3-3-4-3 Sandy Clay (CL). as above S-1 bottom 4"_ Rock - 0 NT -
(7) in spoon tip, wet. 

(lQoon is saturated with tree product 
Total Depth- 8 feet bls 

- - -

10 - - -
- - -
-- - -

- ----

-- - -

15 - - -

- - -

- - -
-- -

- - -

20 - - -
- - -

- - -

- - -

-- -

25 - - -

- - -

- - -

- --- -

2842sb1-10.xls 
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• 

• CH2MHILL 
~ 

PROJECT NUMBER 

146801.US.SC 
!BORING NUMBER 

_I 2842-SB11/MW4 OF 1 SHEET 

SOIL BORING LOG 

_E_ROJECT_~Roosev_!jlt Roads Naval Station UST Site Characterization____ _ __ -~OCATION . F acili~ 2842 - One Gasoline Tank ( 1 ,50Q_ gall~?_~----- _ 

ELEVATION : 109.196 feet above msl DRILLING CONTRACTOR Westem Solis Inc, Mayaguez. Puerto Rico 
f)_~7i.uNG-METHc?_Q_ AND EOUIP~-~-~T USED ~~-1/2~inc~~~~-Hollo~ Stem ~~~er Tra-i1~_r Rig -~K51 HQ!_?. a~d3" dia~_~te_r_ ss s.e_~~ns ?t!~· lorlQ ___ .. -----~---------
WATER 1..:-i~VELS · 4 10 It bls· 105 096 It amsl STAAT· 0930 (7/10/98) END: 1500 (7/13/98) LOGGER: Michael Weatherby 

DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION COMMENTS 

INTERVAL (FT) PENETRATION 

RECOVERY (IN) TEST SOIL NAME, USCS GROUP SYMBOL, COLOR, HEALTH AND SAFETY MONITORING, 

#!TYPE RESULTS MOISTURE CONTENT, RELATIVE DENSITY, SOIL TESTS, AND COMMENTS. 

6"-6"-6"-6" OR CONSISTENCY, SOIL STRUCTURE, OVA(ppm): Breathing Headspace 

(N) MINERALOGY. Zone (total-filter~actual) 

- 0-2 --- PH Posthole Silty Sand (SM), light brownish gray 2 .5Y6/2, - -
loose, fine to med qtz, dry. 0 0-0=0 

-

- 2-4 --- PH Posthole Silty Sand (SM), as above, with shell. - 0 100-30~70 -

5 4-6 20 S-1 10-12-9-7 - Silty Sand (SM) with shell, light greenish gray - 0 100-50:50 -
(21) 10Y8/1, fine to med qtz, med shell, wet. Wet at 5 teet bls 

sliqht odor 

6-8 20 S-2 2-1-1-2 - Silt (ML), light greenish gray 1 OY7/1, soft to - 0 25-10=15 -
(2) compact, very clean, wet. 

Total Depth= 8 feet bls 

- --

10 - - -

- --

- --

- - -

- - -

15 - - -

- -

- - -

- - -

- - -

20 - - -

- - -
- - ·-

- - -

- - -

25 - - -

- - -

- - -

-- - -

2842sb11-20.xls 



• 

• 

• 

• CH2MHILL ........ 

PROJECT NUMBER 

146801. us.sc I
BORING NUMBER 

2842-5812 SHEET OF 1 

SOIL BORING LOG 

PROJECT R<:_q~~~_F_Ioads NavaiSE~on UST Site CharaEerization __ _ _ _____ LOCATION_,_ Fac;!!ity 2842- One Gasolin~ Tank (1,50Q __ gallons) ___________ _ 

ELEVATION: NA DRILLING CONTRACTOR: Western Soils Inc., Mayaguez. Pueno Rico 
-_~RIL~J-~G ME-!!:!_00 ~~D EQUIP~_~NT USED-~_3 1/2~inc_~jo Hollt?i~_tem A~~j~r Trail~!__flig BK51-~}>Y~6i_3 11 dia~eter.ss ~C?ons-24N iong_ -~=--===------
WATER LEVELS approx 7 teet bls START· 1330 (7/14/98) END· 1540 (7/14/98) LOGGER· Michael Weatherby 

DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION COMMENTS 

INTERVAL (FT) PENETRATION 

RECOVERY(IN) TEST SOIL NAME, USGS GROUP SYMBOL, COLOR, HEALTH AND SAFETY MONITORING, 

#/TYPE RESULTS MOISTURE CONTENT, RELATIVE DENSITY, SOIL TESTS, AND COMMENTS. 

6"·6"·6"-6' OR CONSISTENCY, SOIL STRUCTURE, OVA(ppm): Breathing Head space 
(N) MINERALOGY. zone (total-filter-actual) 

- 0-2 ·-- PH Posthole Silty Sand (SM), dark grayish brown 1 OYR4/2, - 0 o-o-o -
loose, fine to med qtz, minor shell, rocks, dry. 

- 2-4 ·-- PH Posthole Silty Sand (SM), very pale brown 10YR7/3, - 0 o-o-o -
fine to med qtz, fine to coarse shell. loose, dry. 

-
5 - 4-6 20 S-1 20-15·8·4 Sand (SP) with shell, pale yellow 2.5Y8/2, fine - 0 0-0-0 -

(23) to med qtz, v.coarse shell. loose, dry. Bottom 5" Wet at 5 feet bls 
Silt(ML). loose. clean, wet. 

- 6-8 24 S-2 2·0·1·1 Silty (ML), light greenish gray 10Y7/1, non- -· 0 50-25-25 -
(1) plastic, sem1-Stiff to soft. clean, no rocks, wet. 

Total Depth= 8 teet bls 

- - -

10 - - -

- - -

·- - -
- -· -

- - -
0 

15 - - -

- - -

- - -
- - -

- - -

20 
-·~· - -
- - -
- - -

- - -

- - -

25 
····~ -- -

- - -
- - -
- - -

2842sb11-20.xls 



PROJECT NUMBER BORING NUMBER 

• • 
146801.US.SC 2842-SB13/MW2 SHEET 1 OF 1 

CH2MHILL ...... SOIL BORING LOG 

PROJE<:~:!: . .: __ f3o_o!e~"'lt Roads Naval Sta_ti_o_n.U_§T Site Characterization LOCATION : Faci!ity_2842 -S>ne Gasoline Ta!!_k_(!_,_500 gallons)··-· __ _ 

ELEVATION : 1 1 1.053 feet above msl DRILLING CONTRACTOR . West~rn Soils lns~_a_y_~uez. Puerto Rico 
DRiLUNG METHOD AND EQUIPMENT USED: 3 112:inc_fl_!P Hollo~ Stem Aug~Trai!er Rig BK5.1 HD. 2" and 3" diam_eter ss_~poons :24• long _____ __ 

"WATER LEVELS 624ft bls· io4 813-it amsl START· 0730 (7/15/98) END· 0915 (7/15/98) LOGGER· Michael Weatherby 

DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION COMMENTS 

INTERVAL (FT) PENETRATION 

RECOVERY (IN) TEST SOIL NAME. USGS GROUP SYMBOL. COLOR. HEALTH AND SAFETY MONITORING, 

#/TYPE RESULTS MOISTURE CONTENT. RELATIVE DENSITY, SOIL TESTS, AND COMMENTS. 

6"-6"-6"-6" OR CONSISTENCY. SOIL STRUCTURE, OVA(ppm): Breathing Head space 

(N) MINERALOGY. Zone (total-filter-actual) 

- 0-2 --- PH Posthole Silty Sand (SM), dark grayish brown 10YA4/2, - 0 0-0-D -
loose, fine to med qtz. rocks. minor shell, dry. 

--

._, 2-4 --- PH Posthole Silty Sand (SM), very pale brown 10YA7/3, - 0 0-0-0 -
fine to med qtz. loose, fine to coarse shell. 

- dry. 

5 
.~ 

4-6 20 S-t 6-8-9-9 Sandy Shell, very pale brown 1 OYA7/3, 30% - 0 o-o-o -
(17) fine to med qtz, fine to coarse shell, wet at 5 feet Wet at 5.5 feet bls 

bls no odor 

- 6-8 20 S-2 3-4-2-1 Sandy Shell. as above S-1. Bottom 3"-Silt (ML). - 0 50-30-20 -
(6) light greenish gray 1 OY7/1, non-plastic. semi-stiff 

to soft. clean. wet no odor -
Total Depth" 8 feet bls 

- - -

• 10 - - -

- - -

- - -

- - -

- - -

15 - - -

- - -

- - -

- - -

- - -

20 - - -
- - -
- - -

- - -

- - -
25 - - -

·- - -

- - -

• - --

2842sb11-20.xls 



• 

• 

• 

• CH2MHILL .,.., 
PROJECT NUMBER 

146801.US.SC 
jBORING NUMBER 

I 2842-SB14 OF 1 SHEET 

SOIL BORING LOG 

P_ROJE(;T ·Roosevelt Road;>_f\la_v~l-~tation UST §i~ Characteriza.!)sln LOCATION; Facility2842 _- One_§lasol!ne Tank (1 ,spo gallons). 

ELEVATION: NA DR~LLING CONTRACTOR: We~ern S_oils ii1E:_,Mayag_l!_ez, Pu~rto Ric_o_ _ _____________ _ 
DRIU::Ir\J"c~METHOD"IiiN[)EQUlPMENT USE~3 !{?_:~~_!Q_t:!_~<?~ Stem -Auger-"fr~iler Rig_E:JK51 J:1D, 2"i!l1d 3:· diame!~...!!:>_~poon~J4"1o-ng ___ __ 
W-ATER LEVELS :approx s feet tils - · START 1500 (7/13/98) END· 1017 (7/14/98) LOGGER· Michael Weatherby 

DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION COMMENTS 

INTERVAL (FT) PENETRATION 

RECOVERY (IN) TEST SOIL NAME, USCS GROUP SYMBOL. COLOR, HEALTH AND SAFETY MONITORING, 

#/TYPE RESULTS MOISTURE CONTENT, RELATIVE DENSITY, SOIL TESTS, AND COMMENTS. 

6"-6'-6"-6" OR CONSISTENCY, SOIL STRUCTURE, OVA (ppm): Breathing Headspace 
(N) MINERALOGY. Zone (total-filter~actual) 

- 0-2 --- PH PosthOle Silty Sand (SM), olive gray 5Y412, fine to med - 0 0-0=0 
qtz, loose, some shell, some rocks, dry. 

-

- 2-4 ... PH Posthole Sandy Silt (SM), light gray 5Y7/1, minor shell, - 0 22-9-13 
fine qtz, loose, dry. 

5 - 4-6 20 S-1 6-5-3-4 Clay (CL), dark greenish gray 1 OGY3/1, plastic, - 0 > 1 000-550~>450 
(8) minor sand, dry to 5 feet bls, sand in bottom of Wet at 5 feet bls 

- spoon, wet. 

6-8 24 S-2 - Silty Sand (SM), dark greenish gray 1 OGY3/1, - 0 100-10=90 
(8) dark yellowish brown 10YR4/4, loose, rocks, 

med to coarse. qtz, wet. Trace free product • hiqh odor. 
Total Depth- 8 feet bls 

--

10 --

--

--

- .. 

--

15 --

--

--

--

-

20 - -
- -

- -

·- -

--

25 - -
- -
- -

- -

2842sb11·20.xls 

-

-

-

-

-

-
-

-

-

-

-
-

-

-

-

-

-

-

-

-

-

-
-

-



• 

• 

• 

-- CH2MHILL 
'~ 

PROJECT NUMBER 

146801.US.SC 
!BORING NUMBER 

1 2842-SBls OF 1 SHEET 

SOIL BORING LOG 

P_ROJECT ,_Roosevelt Roads Naval Statior.!_l!ST Site Ch~':_acterizatiq_n ______ LOCATION: Faci~ifX 2842 -One Gasoline :!:_~_l.!.,_~OO gallons) ___ _ 

ELEVATION : NA .. _ _ _____ ___Q_RILLING CQNTRA(;TOR : _ Wester_!l SoiJ_~Inc .. MayaguE!Z. Puert() R~-- _______ _ 
-DRILLING METHOD AND EQUIPMENT USED. 3 1/2-inch ID Hollow Stem Auger Trailer Rig BK51 HD. 2" and 3" diameter ss spoons 24" long 
WATEFfLEVEis:-approx 5 feet bls ______ STAAT · 1010 (7/15i98) ----END· -1345 (7715!98) - LOGGER- MichaeiWeatherb~;-

DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION COMMENTS 

INTERVAL (FT) PENETRATION 

RECOVERY (IN) TEST SOIL NAME. USGS GROUP SYMBOL, COLOR. HEALTH AND SAFETY MONITORING, 

#/TYPE RESULTS MOISTURE CONTENT. RELATIVE DENSITY, SOIL TESTS, AND COMMENTS_ 

6"-6'-6'-{l" OR CONSISTENCY, SOIL STRUCTURE. OVA(ppm): Breathing Headspace 

(N) MINERALOGY Zone (total-filter,actual) 

- 0-2 --- PH Posthole Shelly Sand (SP). very pale brown 10YR7/3, - 0 0..0=0 -
fine to med qtz and shell. loose, some rocks, dry. 

- 2-4 --- PH Posthole Silty Sand (SM), very dark grayish brown - 0 0-0=0 -
1 OYR3/2, loose. fine to med qtz and shell, dry. 

5 - 4·6 20 S-1 6-6-6-16 Clay (CL), dark greenish gray 5G4/1, semi- - 0 6-0-6 -
(12) plastic to friable, moist at 5 feet bls, 4" high odor wet and high odor zone 

zone at 5 feet bls, dark gray. at 5 feet bls 

- 6-8 18 S-2 4-2-1-2 Clay (CH), light olive brown 2.5Y5/3, v.plastic, 0 1-0=1 -
(3) stiff. moist to wet. 

Total Depth- 8 feet bls 

- --

10 - - -
- - -

-- -
-- -

- -

15 - -·-

''' - -. 
- - -

- - -

--- - -

20 - - -
- - -

- - -

- - -
- - -

25 - - -
- - -
- -- -

- --

2842sb11-20.xls 



• 

• 

• 

• CH2MHILL ..-.., 

PROJECT NUMBER 

146801.US.SC 
!BORING NUMBER 

I 2842-SB16/MW3 OF 1 SHEET 

SOIL BORING LOG 

PROJ§_g_I_. _F!oosevelt Roads Naval Static:>~ UST Site Cha~~cterization . !:_OCATIOI'J : Fac;:il!_~_?_842- One Gasolin"' Ta~1.500gallonst. ____ _ 

ELEVATION: 109.455 feet above msl DRILLING CONTRACTOR. Western Soils Inc., Mayaguez, Puerto Rico 
DRILL_LN_(;~-~]OTHOD AND EQUIPMENT _Q§_ED: 3 1iz~n:Ch ID HOllo~ Stem A~ger Traile~§"g BKS1 HD,Y~~-3" diame~~ss spoons 24" long-:---------
WATER LEVELS· 4 26 II bls· 105 195 II arnsl START· 1405 (7/15/98) END· 1600 (7/15/98) LOGGER· Michael Weatherby. 

DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION COMMENTS 

INTERVAL (FT) PENETRATION 

RECOVERY (IN) TEST SOIL NAME. USCS GROUP SYMBOL, COLOR. HEALTH AND SAFETY MONITORING. 
#/TYPE RESULTS MOISTURE CONTENT. RELATIVE DENSITY, SOIL TESTS. AND COMMENTS_ 

6"-6"-6"-6" OR CONSISTENCY, SOIL STRUCTURE, OVA(ppm): Breathing Head space 
(N) MINERALOGY Zone jtotal-filter~actual) 

- 0-2 --- PH Posthole Shelly Sand (SP), very pale brown 10YR7/3, - 0 o-o~o -
fine to med qtz and shell. loose. dry. 

- 2-4 ... PH Posthole Silty Sand (SM), very dark grayish brown - 0 o-o~o -
1 oYR3/2, fine to rned qtz. loose, dry . 

.. 

5 -- 4-6 18 S-1 11-8-7-9 Shelly Sand (SP). very pale brown 10YR3/3, - 0 100-40~60 -
(15) fine to med qtz and shell, loose, dry to wet at 

5 feet bls. 

- 6-8 20 s-2 5-4·2·1 Silt (ML). light greenish gray 1 OY7/1, nonplastic. - 0 300-180-120 -
(6) serni-stiH to soft. clean-no rocks or shell, wet 

Total Depth- 8 teet bls 

- - -

10 - - -

- - -

- - -

- -- -
- - -

15 - - -

- - -

- - -

- - -

- - -

20 - - -
- - -

- - -

- -

- - -

25 -- - -
- - -

- - -

- - ·-

2842sb11-20.xls 



• 

• 

• 

• CH2MHILL 
~ 

PROJECT NUMBER 

146801.US.SC 
jBORING NUMBER 

I 2842-SB17 OF 1 SHEET 

SOIL BORING LOG 

PROJECT. Roos_evelt Roads Naval Station UST Site Characterization .. ___ LOCATIQN · Fat;i!ily 2842- One G_a~oline Ta~~_i1.c:,5:..;.0-'-0-"g-"-al--'lo--'n-"'s)'---------

ELEVATION: NA DRILLING CONTRACTOR: Westem Soils Inc., Mayaguez, Puerto Rico ____________ _ 
DRILLING METHOD AND EQUIPtvlE~NT-i.JSED-.-3_1/2:inch-ID Hollow-Stem Auger Trailer '3~9-BK5ill_Q, 2" and 3" ~iii,i,eter ss se_g_ons 24"1ong __ _ 
WATER LEVELS approx 5 feet bls START· 0730 (7/16/98) END· 1000 (7/16/98) LOGGER Michael Weatherby 

DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION COMMENTS 

INTERVAL (FT) PENETRATION 

RECOVERY (IN) TEST SOIL NAME, USGS GROUP SYMBOL, COLOR, HEALTH AND SAFETY MONITORING, 

#/TYPE RESULTS MOISTURE CONTENT, RELATIVE DENSITY, SOIL TESTS, AND COMMENTS. 

6"-6"-6"-6" OR CONSISTENCY, SOIL STRUCTURE, OVA(ppm): Breathing Headspace 

(N) MINERALOGY. Zone (total-filter=actual) 

0-2 ... PH Posthole - Silty Sand (SM), pale brown 10YR6/3, loose, - 0 0-0=0 -
fine qtz and shell, dry. 

2-4 ... PH Posthole - Sandy Shell, very pale brown 1 OYR3/3, fine to 0 0-0=0 -
med qtz, fine to coarse shell, loose, dry. 

5 4-6 20 S-1 13-11-10-11 - Sandy Shell, very pale brown 1 OYR3/3, fine to - 0 0-0=0 -
(21) med qtz, fine to coarse shell, loose, dry to wet Wet at 5 feet bls 

at 5 feet bls. 

6-8 20 S-2 6-5-4-2 - Silt (ML), light greenish gray 1 OY7/1, nonplastic, - 0 130-100=30 -
(9) semi-stiff to soft, clean-no rocks or shell, wet. 

Total Depth= 8 teet bls 

- - -

10 - - -
- - -

- - -

- - -
- - -

15 - - -
- ·-- -
- - -

- - -
- -

20 - - -

- - -

- - -

- - -
- --· -

25 - - -

- - -
- - -

- - -

2842sb11 -20.xls 



PROJECT NUMBER BORING NUMBER 

• • 
146801.US.SC 2842-5818 SHEET 1 OF 1 

CH2MHILL 
~ SOIL BORING LOG 

PROJECT. Roosevelt Roads Naval Station UST Site Char<!Ct~rl~a_tio~------- _ _J.OCATION: F~i_li!Y_2842- Q_ne Gasoline __ Tank (1 ,5Q_Q g..,a:::ll:=:on"'s'"-) ____ _ 

ELEVATION: NA DRILLING CONTRACTOR: Western Soils Inc., Mayaguez, Pueno Rico 
DR-iLLING METHOD AND EQUIPMENT USED: 3 112~inch ID-8oii(i;,._;·s~rn Auger Trai!~rRig- BK51 HD: 2"ar:l(j_i-diameter-ss_§loons-_2~ng--
WATER LEVELS· approx 5 feet bls START· 0830 (7/16/98) END- 1600 (7/16/98) LOGGER· Michael Wea-cth-e---,rb:-y ______ _ 

DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION COMMENTS 

INTERVAL (FT) PENETRATION 

RECOVERY QNl TEST SOIL NAME, USCS GROUP SYMBOL. COLOR, HEALTH AND SAFETY MONITORING, 

#!TYPE RESULTS MOISTURE CONTENT, RELATIVE DENSITY, SOIL TESTS, AND COMMENTS. 

6"-6"-6"-6" OR CONSISTENCY, SOIL STRUCTURE, OVA(ppm): Breathing Head space 
(N) MINERALOGY. Zone (total-filter=actual) 

- 0-2 --- PH Posthole Silty Sand (SM), very pale brown 1 OYR3/3, - 0 0-0=0 -
fine to med qtz, fine to coarse shell, loose, dry. 

2A --- PH Posthole - Clay (CL), light olive brown 2.5Y5/6, rocks and - 0 0-0=0 -
minor shells, semiplastic, dry. 

5 4-6 20 S-1 2-1-1-2 - Silt (ML), light greenish gray 1 OY7/1, nonplastic, - 0 > 1 000-450=>550 -
(2) semi-stiff to soft, clean-no rocks or shell, wet at Wet at 5 feet bls 

5 feet bls. 

6-8 24 S-2 WOR24" - Silt (ML), as above S-1, wet. 0 > 1 000-250=> 750 -

Total Depth- 8 feet bls 

- - -

• 10 - - -

- - -
- - -

- -- -

- - -

15 - - -
- - -

- - -

- - -

- - -

20 - - -

- - -

- - -

- - -

- - -

25 - - -

- - -

- - -

• - - -

2842sb11-20.xls 



• 

• 

• 

• CH2MHILL ._,., 
PROJECT NUMBER 

146801.US.SC 
I BORING NUMBER 

1 2842~SB19 SHEET OF 1 

SOIL BORING LOG 

P!:lOJECT _:_f!oosevelt Ro_~d-~ Naval Station USJ_§ite Charac:;_!§!rization . LOQATION: Facility_~842 -_One Gasoline Tank (1/iOO gallo:::.:n.:::s:L) ___ _ 

EL~'.f!\TION: NA _______________ _ ____ ____Q_R!LLING_C~~TRAQ_TOR _:_ West!l_~_Soils InS:.:.· Mayagy~z. Puerto Rico_ _ ______ _ 
DRILLING M~TI\QD AND EQUIPM_E!'_IT US_l:_l2__:_~1/2-inch ID H_~w S!e_r_n Auger_!!ailer Rig 8~5_1 HD~aQd 3" dia~eter ss_J>poons_24"1ong ___ __ ______ _ 
WATEFf LEVELS · approx 5 feet bls START· 1315 (7/16/98) END· 1320 (7/20/98) LOGGER · M Weatherby/A Morales 

DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION COMMENTS 

INTERVAL (FT) PENETRATION 

RECOVERY JIN~ TEST SOIL NAME. USCS GROUP SYMBOL, COLOR, HEALTH AND SAFETY MONITORING, 

#!TYPE RESULTS MOISTURE CONTENT, RELATIVE DENSITY, SOIL TESTS, AND COMMENTS. 

6"-6"-6"-6" OR CONSISTENCY. SOIL STRUCTURE, OVA (ppm); Breathing Headspace 

(N) MINERALOGY. Zone (total-filter=actual) 

- 0·2 --- PH PosthOle Silty Sand (SM), pale brown 10YR6/3, - 0 0-0=0 -
fine qtz and shell, loose. dry. 

2-4 --- PH PosthOle - Clay (CL), light olive brown 2.5Y5/6, rocks and - 0 >1000->1000=NC -
minor shells. semiplastic, moist. 

5 4·6 6 S-1 4·6-7-5 - Silty Sand (SM). greenish gray 10GY3/1, very - 0 > 1 000-200=>800 -
(13) moist. 

high odor 

- 6-8 18 S-2 2·10-6-5 Silt (ML), greenish gray 1 OGY3/1. wet - 0 500-15=485 -
(16) 

high odor 
Total Depth= 8 feet bls 

- - -

10 ·- - -
-- - -

- - -
- -

- - -

15 - - -

·- - -

-- -

--· - --
- - -

20 .. - - -

- - -

- - -

- - -

- - -
25 - - -

- - -

- - -

.. . . -

2842sb 11-20.xls 



• 

• 

• 

• CH2MHILL 
~ 

PROJECT NUMBER 

146801.US.SC 
jBORING NUMBER 

I 2842-SB20 OF 1 SHEET 1 

SOIL BORING LOG 

PROJ~_g:r__: Roosev_elt Roads _r-_l~val Statio~_UST Site Qtl~racteriz~tic;>~------ _ LOCATI_ON : facili!Y..£~~2- One Gasoline Tank (1_,5qO_j!allons) ___ _ 

EL~YATION: NA DRILLINc:> CONTR_A_<;:TOR :_ii~ovyorks, Sa~ Juan, Puerto Rico ___________ _ 
DRILLING -~XETHODAND EQUIPMENT USED . 4 i/4-inch ID Hollow Stem Au~r Mobile Drill, 2" and 3" diameter ss spoons 24" long 
WATER LEVELS · approx 5 teei bls --------sTART· 1000 (7122/9~ - - END· 1J30 (7122/98) --- LOGGER :-Cieone Arfstrom 

DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION COMMENTS 

INTERVAL (FT) PENETRATION 

RECOVERY (IN) TEST SOIL NAME, USGS GROUP SYMBOL, COLOR, HEALTH AND SAFETY MONITORING, 
#/TYPE RESULTS MOISTURE CONTENT, RELATIVE DENSITY, SOIL TESTS, AND COMMENTS. 

6"-6"-6"-6" OR CONSISTENCY, SOIL STRUCTURE, OVA(ppm): Breathing Headspace 
(N) MINERALOGY. zone (total-tilter=actual) 

- 0-2 ... PH Posthole Clay (CL) greenish gray 5G311, semi-plastic, - 0 60·0=60 -
rock fragments, moist 

- 2-4 --- PH Posthole Sandy Clay (CL), greenish gray 10GY4/1, - 0 500·10-490 -
crushed shells, moist 

hi_gh odor 

5 - 4-6 20 S-1 10·12-10-10 Sandy Shell. dark gray 10Y4/1, large fragments - 0 200·30=170 -
(22) of coral, loose. poorly sorted qtz, moist Wet at 5 teet bls 

hiqh odor 

6-8 12 - S-2 4-20-17-8 Coral, large fragments of coral, wet. - 0 500-1 00=400 -
(37) 

hiqh odor 
Total Depth= 8 feet bls 

- - -

10 - - -

- - -

- - -

- - -
- - -

15 
-~.~ - -

·-· - -

·- - -

- - -

- - -

20 - - -
- - -

- - -

- - -
- - -

25 - -- -
- - -

- - -

- - -

2842sb11-20.xls 



• 

• 

• 

• CH2MHILL 
~-

PROJECT NUMBER 

146801.US.SC 
jBORING NUMBER 

1 2842-5821 SHEET OF 1 

SOIL BORING LOG 

f'_ROJECT: RO()~~t Roads Naval Station ~:'D: _:')ita Charact_erizatigf!__ _ LQC_ATION : Facility ?~42- 0_!1e Gasoli!'eTan~~ ,500 galla'!&_ _________ _ 

ELEVATION . NA DRILLING CONTRACTOR: GeoWorks, San Juan, Puerto Rico 
DRILi.u\iGMET_HQ_Q_Ai'JD EOUIPMENT-USE[)_:__4_1_!_4:frich-j_D H-Oi~~~~m~_uger Mobi-le _[)_rill. 2·'af1d ~-;-ctiamet~~i~..!!l1_2~~~---- __ _ 
WATER-L-EVELS· approx 5 feet bls START· 1310 (7/22/98) END: 1500 (7/22/98) LOGGER· Cleona Arfstrom 

DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION COMMENTS 

INTERVAL (FT) PENETRATION 

RECOVERY (IN)_ TEST SOIL NAME, USGS GROUP SYMBOL, COLOR, HEALTH AND SAFETY MONITORING, 

#/TYPE RESULTS MOISTURE CONTENT, RELATIVE DENSITY, SOIL TESTS, AND COMMENTS. 

6"-6"-6"-6" OR CONSISTENCY, SOIL STRUCTURE. OVA(ppm): Breathing Headspace 
(N) MINERALOGY Zone (total-filter .. actual) 

-- 0-2 --- PH Posthole Sandy Clay (SC), greemsh gray 10GY4/1, loose, - -
moist. 0 > 1000-501}.:>500 

·-· 

2-4 ... PH Posthole -- Clayey Sand (SC), greenish gray 10GY4/1, - 0 200·150=50 -
loose. rock fragments, mo1st. 

5 4-6 --- S-1 12·10·12·8 - Shelly Sand (SP), white 2.5Y8/1, loose, crushed - 0 500-300:200 -
(22) shell, wet. Wet at 5 feet bls 

- slight odor 

6-8 --· S-2 2·1-2·1 - Silty Clay (CL, light gray 2.5Y7/1, semi-plastic, - 0 20·15-5 -
(3) wet, H2S odor. 

Total Depth= 8 teet bls 

-- - -

10 - - -

- - -

- - -
- - -

- .. , -

15 -- - -
- - -

- - -

- - -

- - -

20 - - -

- - -

- - -

- - -

- - -

25 - - -

- - -

- - -

- - -

2842sb21-25.xls 
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• 

• 

• CH2MHILL .... 
PROJECT NUMBER 

146801.US.SC 
!BORING NUMBER 

1 2842-5822 SHEET OF 1 

SOIL BORING LOG 

_f"_ROJECT: Ro~se_v_!!_lt Roads Naval Station UST Site Characterization ___ LOCATION : Facil~?42- <::J!'le Gasoline Tank (1,500 Q!lllons) 

ELEVATION NA DRILLING CONTRACTOR: GeoWorks, San Juan, Puerto Rico 
D~_!!.LING MET80DAND_EOL!_If"ME~"I usED: 4 114-inch I_I?_Hollow Stem-A(Jg~rMobile _g_r:;~:2" and 3"-diameier ssspoons ~4' long -------__ ------==----===-~ 
WATER LEVELS approx 5 feet bls START· 1215 (7/29/98) END· 1320 (7/29/98) LOGGER· Cleone Arfstrom. 

DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION COMMENTS 

INTERVAL (FT) PENETRATION 

RECOVERY (IN) TEST SOIL NAME, USGS GROUP SYMBOL. COLOR, HEALTH AND SAFETY MONITORING. 

#/TYPE RESULTS MOISTURE CONTENT. RELATIVE DENSITY, SOIL TESTS, AND COMMENTS. 

6"-6"-6"-6" OR CONSISTENCY. SOIL STRUCTURE, OVA(ppm): Breathing Headspace 
(N) MINERALOGY. Zone (totaHilter=actual) 

- 0-2 --- PH Posthole Shelly Sand (SP). grayish green (10Y5/1), loose, - 0 0-0:0 -
dry. 

- 2-4 --- PH Posthole Shelly Sand (SP), dark greenish gray ( 1 OY 4/1 ), - 0 0-0=0 -
loose. slightly moist. 

5 - 4-6 20 S-1 1-1-1-2 Sandy Clay (CL), greenish gray 10Y4/1, loose, - 0 0-0=0 -
(2) semi-plastic, moist to wet. Wet at 5 feet bls 

.. 6-8 15 S-2 1-2-1-1 Fine Sand (SW), greenish gray 1 OY5/1, slightly - 0 20-7.5:12.5 -
(3) plastic, wet. 

-
Total Depth- 8 feet bls 

- - -
10 - - -

- - -
- - -

- ·- -

- - -

15 --- - ·-
- - -

- - -

- - -
- - -

20 - - -

- - -

- - -

- - -

- - -

25 - - -

- - -

- - -

- - -

2842sb21-25.xls 
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• 

• 

• CH2MHILL 
~' 

PROJECT NUMBER 

146801.US.SC 
jBORING NUMBER 

1 2842-SB23 SHEET OF 1 

SOIL BORING LOG 

PROJ_~CT: Roq~evelt Rof<_~s Naval Station UST Site Char~terization______ _ LOCATION :Facility 2842- One Gasoline_!ank (1,500_g~I!!Jns) 

ELEVATION: NA DRILLING CONTRACTOR: GeoWorks, San Juan, Puerto Rico 
DR.iLUNG. METHOD ANo EQUIPMENT USED: 4 1/4-inch 10 H01iOW Stem Auger-MObile Drifl.?and-311 diamet6rss spoOns--24· tong · ---------------
WATERLEVELS · aPI:lro-x5"ieet~-- · ·· START~osoo (7129;98) ---~ · os4s (7129~--LOGGER · cleona Artstrom 

DEPTH BELOW SURFACE (FT} STANDARD SOIL DESCRIPTION COMMENTS 

INTERVAL (FT) PENETRATION 

RECOVERY JIN_)_ TEST SOIL NAME, USCS GROUP SYMBOL, COLOR, HEALTH AND SAFETY MONITORING, 

#/TYPE RESULTS MOISTURE CONTENT, RELATIVE DENSITY, SOIL TESTS, AND COMMENTS. 

6"-6"-6"-6" OR CONSISTENCY, SOIL STRUCTURE, OVA(ppm): Breathing Headspace 

(N) MINERALOGY Zone (totaf.filter=actual) 

- 0·2 --- PH Posthole Shelly Sand (SP), light gray, loose, slightly moist. - 0 NT -

hioh odor at 2 teet bls 

2-4 --- PH Posthole - Shelly Sand (SP) as above. - 0 NT -

- hlgh odor 

5 4-6 ·-· Drill NT - Sand (SW) very light greenish gray 1 OY7!1, - 0 NT -
med qtz, wet. Wet at 5.5 teet bls 

. minor odor -

6-8 ·-· Drill • NT - Silty Sand (SM), greenish gray 10Y511, wet. - 0 NT -

hic!h odor -

- 8-10 --- Drill NT Silty Sand (SM}, as above. - 0 NT -

10 ·- high odor 
Total Depth" 10 teet bls 

-- -

-- -
- - -

- - -

15 - - -

- - -

- --

- --

- --

20 - - -
- - -

- --

- - -

- - -

25 - - -

- - -

- - -· 

- - -

2842sb21-25.xls 



• 

• 

• 

• CH2MHILL ... PROJECT NUMBER 

146801.US.SC f
BORING NUMBER 

2842-8824 SHEET 1 

SOIL BORING LOG 

OF 1 

PROJECI...:.._B_oos~_!!_l_tRoads !\laval Station UST Site Characterization LOCATION : Facility 2842- On!!_ Gasoline Tan_kj1 ,50_0_gal_:::lo::..::ns::.J.) ____ _ 

ELEVATION: NA DRILLING CONTRACTOR: GeoWorks, San Juan, Puerto Rico 
DRILLit,iGM:fTHOO AND EQUIPMENT_I)_S_~Q.:_4_2_!_<!:inch IQ_tiollow Ste~~~9_"'! Mobile _Qrill, 2' and 3" diameter ss SPO(l,:;-S 24"fong-_ -_ --~----
WATER LEVELS· approx 5 teet bls START· 0900 (7/29/98) END· 0945 (7/29/98) LOGGER· Cleone Arlstro_m _______ _ 

DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION COMMENTS 

INTERVAL (FT) PENETRATION 

RECOVERY (IN_l_ TEST SOIL NAME, USCS GROUP SYMBOL, COLOR, HEALTH AND SAFETY MONITORING, 

#/TYPE RESULTS MOISTURE CONTENT, RELATIVE DENSITY, SOIL TESTS, AND COMMENTS 

6"-6"-6"-6" OR CONSISTENCY, SOIL STRUCTURE, OVA(ppm); Breathing Head space 
(N) MINERALOGY. Zone jtotal-filter~actual) 

- 0·2 ... PH Posthole Silty Sand (SM), dark gray 2.5 Y4/1, triable, - 0 NT -
slightly moist. 

slight odor 

2-4 --- PH Posthole - Silty Sand (SM), light gray 1 OY7/1, loose, moist. - 0 NT -

slight odor 

5 - 4·6 ... Drill NT Silty Sand (SM), as above. - 0 NT -
.. .. slight odor 

6-8 --- Drill NT - Silty Sand (SM), greenish gray 10Y5/1), wet. - 0 NT -
medium odor 

- 8-10 ... Drill NT Silty Sand (SM) as above. - 0 NT -

10 hiqh odor 
Total Depth- 10 teet bls 

- - -

- - -

- - -

- - -

15 ·- - -
- - -

- - -

- - -
- - -

20 - - -
- - -

- - -

- - -

- - -

25 - - -

- - -

- - -

- - -

2842sb21-25.xls 



• 

• 
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• CH2MHILL ,,.... 
PROJECT NUMBER 

146801.US.SC 
jBORING NUMBER 

1 2842-5825 SHEET 1 OF 1 

SOIL BORING LOG 

PROJIO_~ Roosevelt Road~ _1\i_~val StatiQ_n UST Site Characterization_ LOCATION _: _ _Facility 2842- On!!_ G(isoline Tank (1,500 ga110f1~ 

ELEVATION: NA DRILLING CONTRACTOR: GeoWorks, San Juan. Puerto Rico 
-DRILLING ~fEf8QQ~.f:J_D_E_OUIPME_I\I_! USED: 4 1/4-inch ID HC)IIow _§~m A_l!_ger Mobile-[i[i[~nci 3" diameter ss spoons24" lon_g__ _ 
WATER LEVELS· approx 5 feet bls START 1015 (7/29/98) END· 1050 (7/29/98) LOGGER· Cleone Arfstrom 

DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION COMMENTS 

INTERVAL (FT) PENETRATION 

RECOVERY (IN) TEST SOIL NAME, USGS GROUP SYMBOL, COLOR, HEALTH AND SAFETY MONITORING, 

#/TYPE RESULTS MOISTURE CONTENT, RELATIVE DENSITY, SOIL TESTS, AND COMMENTS. 

6"-6"-6"-6" OR CONSISTENCY, SOIL STRUCTURE, OVA(ppm): Breathing Head space 
(N) MINERALOGY. Zone (total-filter-actual) 

- 0-2 --- PH Posthole Shelly Sand (SP), grayish green 10Y5/2, loose. - 0 NT 
dry. 

medium odor 

2-4 --- PH Posthole - Sandy Clay (CL), greenish gray 10GY4/1 ), - 0 NT 
shell frags, moist 

hiQh odor 

5 
··~-

4-6 --- Drill NT Shelly Sand (SP), light greenish gray 1 OY7/1 ), - 0 NT 
wet 

-
... 6-8 --- Drill NT Shelly Sand (SP), as above - 0 NT 

- ··-

- 8-10 --- Drill NT Shelly Sand (SP), as above. - 0 NT 

10 
Total Depth- 10 feet bls 

- -

- -

- -

- -

15 
-~ -

- -

- -

- -

- -

20 - -

- -

- -
- -

- -

25 - -
- -
- -

- -

2842sb21-25.xls 
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Appendix B: Monitoring Well 

Construction Diagrams 
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'it CH2MHILL .... 
PROJECT NUMBER 

146801.US.SC 
I WELL NUMBER 

I 2842-MW1 SHEET 

WELL COMPLETION DIAGRAM 

OF 1 

PROJECT: Roosevelt Roads !"J~V_(ll St~!~n_I,!ST Site Character!zat!on LOCATI()N: F~cility 2842 _- Ql1_e Ga~oline Tan~_(1 ·EiO~ gallons)- SB1 ________ _ 

DRILLING CONTRACTOR: W(!:StE!rn So_ils Inc, Mayaguez, Puertof'{ico ______ --:---
DRILLING METHOD AND EQUIPMENT USED. Post Hole,_~_1!2-in~h-~Q_f-:l911<::>~~111 Auger Tra'IE!~~~K51 HD __ 
WATER LEVELS. 5.35 feet btoc; 104 666 It amsl START: 1420 (7/7/98) END: 1500 (7/7/98) LOGGER: Michael Weatherby 

16.5 inch_l 

2842well.xls 

1- Ground elevation at well 

2- Top of casing elevation 

3- Wellhead protection cover 

a) drain tube? 
b) concrete pad dimensions 

4- Dia./type of well casing 

5- Type/slot size of screen 

6- Type screen filter 

a) Quantity used 

7- Type of seal 
a) Quantity used 

8- Grout 

a) Grout mix used 

Development method 

Development time 

Estimated purge volume 

Comments 

NA 

1 10.016 feet above msl 

8-inch diameter flush mount steel manhole 
none 
3-feet by 3-feet by 4-inches 

2-inch diameter, schedule 40, PVC 

2-inch diameter, schedule 40, PVC, 1 O·slot 

beach sand 

9 · 30 lbs bags 

Cetco Bentonite pellets 
1/4 - 5 gallon bucket 

none - concrete from pad 

Intermittently surged with Teflon bailer and 

pumped with peristaltic pump. 

Free product in well ·not developed 
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• 
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• CH2MHILL ,._.. 
PROJECT NUMBER 

146801.US.SC 
jWELL NUMBER 

I 2842-MW2 SHEET 

WELL COMPLETION DIAGRAM 

OF 1 

DRI[,.LING COi'!IfiACIQB_: GeoWorks, San Juan, Puerto Rico ______ _ 
DRIL~ING ME:Q:iOD AND EQUIPMENT_~SED : 4_~/4-inc~_t!()llow St~f'!:l_Auger M~~i!_e Drill=-c=----
WATER LEVELS. 6.24 feet bloc; 104 813 fl amsl START: 1030 (7/21/98) END 1100 (7/21/98) LOGGER: Cleone Arlstrom 

3b 

4 

5 

6 

I• •I 
8 inch. I 

2842well.xls 

1- Ground elevation at well 

2- Top of casing elevation 

3- Wellhead protection cover 
a) drain tube? 
b) concrete pad dimensions 

4- DiaJtype of well casing 

5- Type/slot size of screen 

6- Type screen filter 

a) Quantity used 

7- Type of seal 
a) Quantity used 

8- Grout 
a) Grout mix used 

Development method 

Development lime 

Estimated purge volume 

NA 

111 .053 feet above msl 

8-inch diameter flush mount steel manhole 
none 
3-feet by 3-feet by 4-inches 

2-inch diameter, schedule 40, PVC 

2-inch diameter. schedule 40, PVC, 1 0-slot 

beach sand 

6 - 30 lbs bags 

Cetco Bentonite pellets 
1 /4 - 5 gallon bucket 

none - concrete from pad 

Intermittently surged with Teflon bailer and 
pumped with peristaltic pump. 

55 gallons 

Comments Water is clear and sediment tree 



• 

• 

• 

PROJECT NUMBER 

146801.US.SC 
I WELL NUMBER 

I 2842-MW3 SHEET 1 OF 1 

WELL COMPLETION DIAGRAM 

PROJECT: R()OSe~_I!_Roads Naval Station U~T Site_Chara~eriz~ion LOCATIQ_N: Facility 2842- One §9soline Tank (t,sq_qjlallons)- -~816 ____________ _ 

_QB_LlJ,I_NG COf:!:_rRACTQF:l : GeoWorks, San -~_u_an, Puerto Rico ________ ____ _ __________ _ 
DRILLING METHOD A~QEOUIPMENT USED: 4 1/4-inch ID Hol!ow Stem _Auger Mobile_ Drill _ ______ ___________ _ _____________ _ 
WATER LEVELS: 4.26 feet btoc: 105.195 ft amsl START: 1115 (7/21/98) END :1150 (7/21/98) LOGGER: Cleona Arfstrom 

3b 

,.. ..1 

8 inch. I 

2842well.xls 

1- Ground elevation at well 

2· Top of casing elevation 

3- Wellhead protection cover 
a) drain tube? 
b) concrete pad dimensions 

4- Dia./type of well casing 

5- Type/slot size of screen 

6- Type screen filter 

a) Quantity used 

7- Type of seal 
a) Quantity used 

8- Grout 
a) Grout mix used 

Development method 

Development time 

Estimated purge volume 

NA 

1 09.455 feet above msl 

8-inch diameter flush mount steel manhole 
none 
3-feet by 3-feet by 4-inches 

2-inch diameter. schedule 40, PVC 

2-inch diameter, schedule 40, PVC, 1 0-slot 

beach sand 

10 • 30 lbs bags 

Cetco Bentonite pellets 
1/4 - 5 gallon bucket 

none - concrete from pad 

Intermittently surged with Teflon bailer and 
pumped with peristaltic pump. 

32 gallons 

Comments Water is clear and sediment free 



• 

• 

• 

- CH2MHILL ....... 
PROJECT NUMBER 

146801.US.SC r
WELL NUMBER 

2842-MW4 SHEET 

WELL COMPLETION DIAGRAM 

OF 1 

PROJECT: ~ooseyelt Roads Naval Station UST Site Characterizatio_:~_~_OCATION : _!'acility 28_42 ·One_ (i(l~_91ine TankJ1 ,so_o g,-'a'-'11"-on"'s'-') _________ _ 

DRILLING CON.TR~CTOB_:_GeoWorks, Sa~)uan, Pue_!!_o_Rico ____ . -· 
DRILL!N~ ~ETHOD AND EC)YI_~~ENT USED : 4 1{~~inch 10 Holl~--?~m Aug~r Mobile_Drill 
WATER LEVELS: 4.10 feet btoc; 105 096 ft amsl START; 0930 (7/21/98) END: 1015 (7/21/98 LOGGER: Cleone Artstrom 

3b 

,.. •I 
8 inch. I 

2842well.xls 

1- Ground elevation at well 

2- Top of casing elevation 

3- Wellhead protection cover 
a) drain tube? 
b) concrete pad dimensions 

4- DiaJtype of well casing 

5- Type/slot size of screen 

6- Type screen filter 

a) Quantity used 

7 • Type of seal 
a) Quantity used 

8· Grout 
a) Grout mix used 

Development method 

Development time 

Estimated purge volume 

NA 

109.196 feet above msl 

8-inch diameter flush mount steel manhole 
none 
3-feet by 3-feet by 4-inches 

2-inch diameter, schedule 40, PVC 

2-inch diameter, schedule 40, PVC, 10-slot 

beach sand 

9 - 30 lbs bags 

Cetco Bentonite pellets 
1/4- 5 gallon bucket 

none - concrete from pad 

Intermittently surged with Teflon bailer and 
pumped with peristaltic pump. 

86 gallons 

Comments Water is clear and sediment tree 
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• 
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• CH2MHILL 
~ 

PROJECT NUMBER 

146801.US.SC r
WELL NUMBER 

2842-MWS SHEET 1 

WELL COMPLETION DIAGRAM 

OF 1 

_f'_ROJECT :_ t:l~~evelt Ro~~-i'J_!Jval Station UST_§_!_t_e g~racte_!~atl?f1_ LOCATION_~cility ?_~42- 011~~asoline T~nk (]_,500 gallo_fls) 

_DRILUN<:; t;:_Q~f'1~CTOf3 : GeoWorks, San Juan, Pue!!_() Ric()___ _ _ _ _ _________ _ _________ _ 
[:)RILLING -~ETHOD AND _1:_9i:IIPMENT USED: ~_2!~-inch ID Ho_!l_oi'/Stem Aug{!r~C)bile D~--- _ __ __ _ _______________ _ 
WATER LEVELS: 4.58 feet bloc; 104.862 It amsl START: 0830 (7/21/98) END :0925 (7/21/98) LOGGER: Cleone Arfstrom 

3b 

8 inch . 

2842well.xls 

1- Ground elevation at well NA 

2- Top of casing elevation 109.442 feet above msl 

3- Wellhead protection cover 8-inch diameter flush mount steel manhole 

a) drain tube? .;,n:.::o;..:n.::.e-,--:"-c-..,....,----,,...,--..,.--------
b) concrete pad dimensions 3-feet by 3-feet by 4-inches 

4- DiaJtype of well casing 2-inch diameter, schedule 40, PVC 

5- Type/slot size of screen 2-inch diameter, schedule 40, PVC, 10-slot 

6- Type screen filter beach sand 
~~~~-----------------

a) Quantity used ....;9_--'3"'0'-l;:;b.::.s.:;b_a"'gs.;..._ _________ __ 

7- Type of seal 
a) Quantity used 

8- Grout 
a) Grout mix used 

Development method 

Development time 

Estimated purge volume 

Comments 

Cetco Bentonite pellets 
1/4 - 5 gallon bucket 

none - concrete from pad 

Intermittently surged with Teflon bailer and 
pumped with peristaltic pump_ 

Free product in well - not developed 
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• 

Appendix C: In Situ Permeability Test Results 

• 
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• 
2842slug.xls 

Site 2842 Groundwater Flow Velocity Calculations 

Groundwater Gradient (i): Groundwater Flow Velocity (V): !S.l 

parameters: 

July 27. 1998 

Gradient (i): 

Velovity (V): 

July 31,1998 

Gradient (i): 

Velovity (V): 

•h= change in water level between points (feet) 
•L= distance between points (feet) 

n 

K= hydraulic conductivity (Range: MW2=:13.2 feet/day, MW4=0.6 feet/day) 
n= porosity of the medium (percent) 

!S.l 
n 

~ 
•L 

Ki 
n 

0.386 feet 
213 feet 

(13.2 ft/d)(0.0018) 
0.45 

0.4 feet 
147 feet 

(13.2 ft/dl{0.0027l 
0.45 

: 0.0018 

0.05 feet/day 

0.0027 

0.06 feet/day 

using MW2 permeability test 
results (K) 

.. 

using MW2 permeability test 
results (K) 



• CH2M HILL SLUG TEST DATA 

• PROJECT NO: 14680LUS.SC 

CH2MHILL 
CLIENT: Roosevelt Roads. Naval Station, Puerto Rico 
TEST DATE: July 31, 1998 ..... WELL NO.: 2842·MW4 
COMPILED BY: Michael L. Weatherby 
TEST METHOD: Slug In" Water. 
ANALYSIS METHOD: Bouwer and Rice • Fully Penetratin~ Well 

ELAPSED TRANSDUCER ELAPSED TRANSDUCER ELAPSED TRANSDUCER 

TIME READING Y(t) TIME READING Y(t) TIME READING Y(t) 

(sec) (ft) (ft) (sec) (ft) (ft) (sec) (ft) (ft) 

4.0 4.06 0.04 17.0 2.81 1.28 40.0 3.86 0.23 
4.5 3.72 0.37 17.5 2.88 1.22 41.0 3.87 0.22 
5.0 2.84 1.25 18.0 2.94 1.16 42.0 3.88 0.21 
5.5 2.44 1.65 18.5 3.00 1.10 43.0 3.89 0.20 
6.0 2.00 2.09 19.0 3.05 1.04 44.0 3.90 0.19 
6.5 . 1.58 2.52 19.5 3.10 0.99 45.0 3.91 0.19 
7.0 1.25 2.84 20.0 3.15 0.94 46.0 3.91 0.18 
7.5 0.90 3.20 21.0 3.24 0.86 47.0 3.92 0.17 
8.0 0.74 3.36 22.0 3.31 0.78 48.0 3.93 0.17 
8.5 0.83 3.27 23.0 3.38 0.71 49.0 3.93 0.16 
9.0 0.86 3.23 24.0 3.44 0.65 50.0 3.94 0.15 
9.5 0.79 3.30 25.0 3.49 0.60 51.0 3.95 0.15 
10.0 1.18 2.91 26.0 3.54 0.55 52.0 3.95 0.15 
10.5 1.26 2.84 27.0 3.58 0.51 53.0 3.95 0.14 
11.0 1.53 2.56 28.0 3.62 0.48 54.0 3.96 0.14 

• 11.5 1.65 2.44 29.0 3.65 0.44 55.0 3.96 0.13 
12.0 1.83 2.26 30.0 3.68 0.41 56.0 3.96 0.13 
12.5 1.95 2.14 31.0 3.71 0.39 57.0 3.97 0.12 
13.0 2.08 2.01 32.0 3.73 0.36 58.0 3.97 0.12 
13.5 2.20 1.90 33.0 3.76 0.34 59.0 3.98 0.12 
14.0 2.30 1.79 34.0 3.77 0.32 60.0 3.98 0.11 
14.5 2.40 1.69 35.0 3.79 0.30 72.0 4.01 0.09 
15.0 2.50 1.60 36.0 3.81 0.29 84.0 4.03 0.07 
15.5 2.58 1.51 37.0 3.82 0.27 96.0 4.03 0.06 
16.0 2.66 1.43 38.0 3.84 0.26 108.0 4.04 0.05 
16.5 2.74 1.36 39.0 3.85 0.24 120.0 4.05 0.05 

SLUG TEST CALCS. (Bouwer and Rice) 

MW-3 SLUG IN TEST Well Radius (Rw)= 0.67 rt 

Casing Radius (Rc)= 0.0833 rt 

Sand pack porosity (n)= 0.2 
10.00 Adjusted Rc (ifLw<=Le)= 0.0833 ft 

1.00 I 
Well Depth (Wd)= 15 ft 

Depth to Water (Dtw)= 4.1 ft 

Confinement Depth(Dtc)= 18 ft -· ----
~ 0.10 

Hsat (Dtc-Dtw)= 13.9 ft 

Lw (Wd-Dtw)= 10-9 rt 

Le (screen length)= 10ft 

Le/Rw= 15 

C= 1.50 

0.01 -........ .. --r- ln(Re/Rw)= 2.02 

• 0.0 100.0 200.0 300.0 400.0 
Ya= 0.18 ft 

t= 200 sec 

Y(t)"' 0.025 ft 

Hydraulic Cond. (K)= 0.6 ft/day 

2842slug.xls 



• CH2M HILL SLUG TEST DATA 
PROJECT NO: 146801.US.SC • CLIENT: Roosevelt Roads Naval Station,.Puerto Rico 

CH2MHILL TEST DATE: July 31, 1998 

~ WELL NO.: 2842-MW2 
COMPILED BY: Michael L. Weatherby 
TEST METHOD: Slug In- Water 
ANALYSIS METHOD: Bouwer and Rice - Fully Penetrating Well 

ELAPSED TRANSDUCER ELAPSED TRANSDUCER ELAPSED TRANSDUCER 

TIME READING Y(t) TIME READING Y(t) TIME READING Y(t) 

(sec) (ft) (ft) (sec) (ft) (ft) (sec) (ft) (ft) 

0.0 6.24 0.00 13.0 3.45 2.79 32.0 6.04 0.19 
0.5 6.24 0.00 13.5 3.52 2.72 33.0 6.05 0.18 
1.0 6.24 0.00 14.0 3.64 2.60 34.0 6.06 0.18 
1.5 6.24 0.00 14.5 4.00 2.24 35.0 6.07 0.17 
2.0 6.23 0.01 15.0 4.19 2.05 36.0 6.07 0.16 
2.5 6.21 0.03 15.5 4.49 1.74 37.0 6.08 0.16 
3.0 6.16 0.08 16.0 4.76 1.48 38.0 6.09 0.15 
3.5 5.69 0.55 16.5 4.69 1.55 39.0 6.09 0.15 
4.0 5.40 0.83 17.0 5.16 1.08 40.0 6.09 0.14 
4.5 5.70 0.53 17.5 5.37 0.87 41.0 6.10 0.14 
5.0 5.60 0.64 18.0 5.49 0.75 42.0 6.10 0.14 
5.5 5.46 0.77 18.5 5.59 0.65 43.0 6.10 0.13 
6.0 5.33 0.90 19.0 5.68 0.56 44.0 6.11 0.13 
6.5 5.19 1.04 19.5 5.73 0.51 45.0 6.11 0.13 
7.0 5.04 1.19 20.0 5.76 0.47 46.0 6.11 0.12 

• 7.5 4.89 1.35 21.0 5.80 0.43 47.0 6.12 0.12 
8.0 4.76 1.48 22.0 5.84 0.40 48.0 6.12 0.12 
8.5 4.59 1.64 23.0 5.88 0.36 49.0 6.12 0.12 
9.0 4.45 1.79 24.0 5.91 0.33 50.0 6.12 0.11 
9.5 4.12 2.11 25.0 5.94 0.30 51.0 6.12 0.11 
10.0 3.97 2.27 26.0 5.96 0.28 52.0 6.13 0.11 
10.5 3.78 2.45 27.0 5.98 0.26 53.0 6.13 0.11 
11.0 3.63 2.61 28.0 5.99 0.24 54.0 6.13 0.11 
11.5 3.62 2.62 29.0 6.01 0.23 55.0 6.13 0.10 
12.0 3.49 2.75 30.0 6.02 0.21 56.0 6.13 0.10 
12.5 3.51 2.73 31.0 6.03 0.20 57.0 6.14 0.10 

SLUG TEST CALCS. (Bouwer and Rice) 

MW-2 SLUG IN TEST Well Radius (Rw)= 0.67 fl 

Casing Radius (Rc)= 0.0833 fl 

Sand pack porosity (n)= 0.2 

Adjusted Rc (ifLw<=Le)= 0.3088 ft 

Well Depth (Wd)= 14.5 fl 

Depth to Water (Dtw)= 6.24 ft 

Confinement Deptb(Dtc)= 25ft 

Hsat (Dtc-Dtw)= 18.76 ft 

Lw (Wd-Dtw)= 8.26 ft 

Le (screen length)= 10ft 

Le!Rw= 15 

C= 1.50 

ln(Re!Rw)= 1.86 

• 0.0 1 00.0 200.0 300.0 400.0 500.0 600.0 
Yo= 0.22 ft 

t= 200 sec 

Y(t)= 0.007 ft 

Hydraulic Cond. (K)= 13.2 ft/day 

2842slug.xls 
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Appendix D: Drilling Procedures 
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APPENDIX D-1 

Utility Location/Well Permit 

The tentative locations of the soil borings and monitoring well locations were presented to 
Caleb Romero (Facilities Management and Utilities Division, Public Works Department) for 
the initiation of drilling activities. A utility check in the proposed area of investigation was 
conducted by Mr. Romero. To avoid damaging any potential underground structures, the 
first four feet of each soil boring and monitoring well were installed with a post hole digger. 
In areas of shallow groundwater, a hand auger was used to collect soil samples from two 
feet to four feet BLS . 
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MEMORANDUM 

From: Facilities Management Division, PWD 
To: Rick Morales, CH2MHill 

4330 
N02C-A411 
05/26/98 

Subj.: EXCAVATION PERMIT FOR BORINGS/WELLS AT 1686,31,229,2842,2016 

Ref.: (a) Memo received 05/26/98 

1. Per reference (a), the excavation permit is approved based on the existing utilities 
information contained on existing filed drawings. 

2. As per the accuracy of filed drawings and of previous field visit, no underground utilities 
were found at the sites of excavation. · 

3. If any additional information or assistance to perform excavation safely, please contact Mr. 
Caleb Romero, Utilities Engineer, at telephone extensions 4068/4268. 

Caleb Romero 
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APPENDIX 0~2 

Equipment Decontamination 

The drilling rig and associated equipment was decontaminated before installing each soil 
boring and monitoring well. Decontamination procedures included removing loose soils 
from tools and steam cleaning the equipment. Potable water, from an on~site source, and 
Alconox (non-phosphate soap) were used in addition to steam cleaning. An equipment 
decontamination pit was temporarily built with short wooden walls and covered with 
plastic sheeting. The decontamination area was located next to the former gas station at site 
520. 

Equipment decontamination was conducted in a 20-foot by 20-foot pit that had wooden 
walls with a minimum height of 6-inches. The pit was covered with plastic sheeting to 
contain any fluids. Decontamination water contained in the pit evaporated before it could 
be pumped into 55-gallon drums for disposal. 

During the installation of the soil borings, the split-spoon sampling equipment was cleaned 
between each sampling interval by scrubbing the remaining soil off with a brush in soapy 
water and rinsing in fresh water. The split-spoon equipment was steam cleaned in the 
decontamination area after each boring was completed . 
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APPENDIX D-3 

Air Monitoring 

During the installation of the soil borings, the breathing zone around the drilling rig was 
routinely monitored with a Foxboro Model128 OVA. The soil borings were monitored at 
ground surface, above the borehole, and at the breathing zone. The breathing levels never 
exceeded 1 PPM during the field investigation. The soil boring logs, located in Appendix A, 
provide the health and safety breathing zone monitoring results . 



• 

• 

• 

APPENDIX 0~4 

OVA Field Screening Methodology 

The procedure for field screening the soils with an OVA involved the following: 

• pint-sized mason jars were half-filled with soil obtained from the split-spoon sampler 
• the jar top was covered with aluminum foil and sealed 
• the jar was placed in a cool area for five minutes to allow the head space to equilibrate 
• the head space was measured with an OVA using an unfiltered and filtered tip. 

The samples collected from each interval were had the headspace measured with and 
without a charcoal filter. The filter allows differentiation between natural organic vapors 
(e.g., methane) and hydrocarbon vapors. The difference between the two readings is the net 
hydrocarbon vapor content attributed to non-naturally occurring sources. The OVA field 
screening results, total and filtered, are provided on the soil boring logs in Appendix A. 

The detection range of the OVA is between 1 PPM and 1000 PPM. The lower detection limit 
of 1 PPM is used to confirm that the OVA flame is ignited and the instrument is working 
properly. An instrument reading of zero (0) recorded on the soil boring logs indicates 0 
PPM over the instrument's lower detection limit of 1 PPM. The maximum OVA range of 
1000 PPM is the upper limit of the instrument's analog meter. When a detection is beyond 
the maximum limit of the meter, the reading is recorded as > 1000 PPM . 
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APPENDIX D~S 

Monitoring Well Construction 

The monitoring wells were installed using the hollow stem auger method. The filter pack 
material consisted of silica sand. Following the well casing and screen emplacement, the 
filter pack material was poured into each borehole annulus to approximately two feet above 
the top of the screen interval. At sites where a shallow groundwater level existed, the filter 
pack was placed to a level where a proper seal could be added. To confirm that the filter 
pack was placed at the proper interval, the depth to sand was continuously measured. A 
weighted tape measure was used to determine the depth to sand. A bentonite pellet seal 
was emplaced above the filter pack. Water was added to the bentonite and the pellets were 
then allowed to hydrate overnight. If needed, the remaining annular space around the well 
was filled with neat cement to land surface. The monitoring wells were completed with a 
concrete pad (3~ft x 3~ft x O.S~ft deep), flush~ mounted, bolt down manholes, locking 
watertight caps, and keyed-alike padlocks. Appendix B contains the construction logs for 
each of the monitoring wells . 
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APPENDIX D-6 

Monitoring Well Development Procedures 

The monitor well development was performed with a peristaltic pump fitted with C-Flex® 
and Teflon® tubing to pump out the fines entering the well, and a Teflon® bailer was used 
to surge the well until the water was clear and free of silt. Well development dates 
and volumes are summarized in Table 3-4. 

The development water was contained in 55-gallon drums. Based on laboratory 
analytical data and the absence of free product, the development water from the site 
monitor wells was allowed to evaporate on a paved surface . 
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Appendix E: Monitoring Well 

Development Logs 



PROJECT NUMBER 

• - CH2MHILL 
~ 

Jl{(pfo f , G) .S( JWELL NUMBER 

~~~7':"2- /h tv':l SHEET 1 OF 1 

WELL DEVELOPMENT LOG 

LOCATION : 5 /{ Z::: ol <f ( ..;2 

MAXIMUM DRAWDOWN DURING PUMPING: 
RANGE AND AVERAGE DISCHARGE RATE: 
TOTAL QUANTITY OF WA TEA DISCHARGED: 
OISPOSmON OF DISCHARGE WATER: 

Wa!JK VollM1'18 Wa!JK 
Oischatged Level Turbidity Temperature Conductivity Remarks 

nme (gal) (ft BTOC) (NlU) (•C) pH \ ...... -...mJ (color, odor, sheen, -''· etc.) 

~015 5/ "!> .~c c,,,...._, n~lrJ.IfLL'-;1' ~ 

.) lJ(L (. t ltJ 
lltD J .£) PVf'/1 I (iJJ 

~ 

• , 135o s-b A:s· - - - - - ----- Q L- f?/9-/2_ 

WetcwvJds 
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PROJECT NUMBER 

• CH2MHILL 
-~ 

jt.((;.;.[O' c.,J~fC 
IW.:LL NUMBER 

I .~ c/;:l l kt Lv < SHEET 1 

WELL DEVELOPMENT LOG 

PROJECT : (! t,"> .NJ LOCATlON : : i"'l; ..,' j ' t/ ;2 
DEVELOPMENT CONTRACTOR : ,.. ;,..~ '1 ,._., :..; 't L 

DEVa.OPMENT METHOD AND EQUIPMENT USED : 
START WATER LEVELS : START : : U 't! 7 I ?{ END :/"-) :; 7(?; LOOOER : 

MAXIMUM DRAWOOWN DURING PUMPING : 

RANGE AND AVERAGE DISCHARGE RATE: 
TOTAL QUANTITY OF WATER DISCHARGED: 

DISPOSmON OF DISCHARGE WATER: ( 1 C 6l-f'-

Waf« Volume Wat&r 
~nnrloll'fivitv Discharged Level Turbidity Temperature Remarl<s 

lime . {gal) (ft BTOC) (NTU) c·c> pH _no ............... ~; (color, odor sheen, 

OF 1 

• 
.... :. etc.) 

/ A t:.. . ; r'./. r (; r~'l ~~'2-ot-"' """' TV"'-~//.?;;/....., I I :;>-,J -- I.- -

g1~) 1~:: cc~ 
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PROJECT NUMBER 
·~(, ',;J/ ' , '"".· 

'" 1 . . L ~ . JWEU ~~MBER f 
2~ T_~ - /1..1 CJ 4 SHEET 1 OF 1 e CH2MHILL 

~ WELL DEVELOPMENT LOG 

PROJECT : fl t.. N S LOCATION : :: •"+-;, ·· ..:? .r :/ ' 
DEVELOPMENT CONTRACTOR : f' -f-/2 I"' 1 "' J t:. '--

MAXIMUM ORAWOOWN DURING PUMPING: 
RANGE AND AVERAGE DISCHARGE RATE: tJ. gc.; >£~'-"" 
TOTAl QUANTITY OF WATER DISCHARGED: Bk ~ 
DISPOSmON OF DISCHARGE WATER: t: tZ. r1 r.! wf:, 

Water Volume WatsK 
Discharged level TUibldity Temperature Cooduc1ivity Rematb 

Tme (gal) (ft BTOC) (NTU) c·cl pH (IJmhos/an) (color. odor~ ...,dl;,.., .... etc.) 

' 1'100 - r~.- ,,. ,.' ~l)v "hft(4:. Gil~ _ili)_t ~~ 

1 ~r.{5 /) ,', u·· I ~tO-n 10 f.> ¥V ~C- ~, rz «'1 

I ~..: ~ v / - r !/ .• y} ~)\/ ~ 1/ "~ G,;,. 
, U .4J < IC _f:,_ 11 _!!'j_ TD C (. ~ ~ {( ~ 1-' 

l)t /<; t-(5 
~b - ~ 

( ( ( .. '7.}-(( . -
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Appendix F: Groundwater Sampling Procedures 
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APPENDIXF 

Groundwater Sampling Procedures 

Sampling Procedures 
Before each new monitoring well was sampled, the wells were allowed to stabilize for at 
least 24 hours after development. Prior to sampling groundwater from the new monitoring 
wells, depth to water was measured and each well was purged of at least three well 
volumes or until dry. The purge procedure was performed by using a peristaltic pump and 
new Teflon® tubing. During purging, multiple water-quality measurements of pH, 
temperature, and specific conductance were collected. When the purging water-quality 
measurements stabilized, the well was sampled. To avoid cross-contamination between 
wells, new Teflon® tubing was used to collect groundwater samples. The complete well 
sampling logs are presented in this Appendix. 

Groundwater samples were delivered to TEG of Puerto Rico in coolers packed with ice via a 
laboratory courier. The Chain of Custody of the samples was signed by the lab courier to 
complete sample custody documentation. 

QA/QC Procedures 
A sample duplicate was collected from one monitoring well at the site. The duplicate 
sample was analyzed for the same parameters as the regular sample. This duplicate checked 
the repeatability of the laboratory procedures. 

A Field blank was collected at the time that the monitoring well was sampled. The field 
blank sample was collected by filling the appropriate laboratory containers with distilled 
water in the area of groundwater collection. 

A rinsate blank was collected from the same type of Teflon® tubing that was used to sample 
the monitoring wells. The sample was collected by pumping distilled water through the 
tubing and then collecting a volume of water in the appropriate laboratory containers. 

A trip blank consisted of analyte free water samples that originated from the laboratory. 
The trip lank was taken to the sampling site and then returned to the laboratory with the 
VOA samples . 
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Appendix G: Monitoring Well Purge and 

Sampling Forms 



PROJECT NUMBER WELL NUMBER 

• 
• CH2MHILL 

~r..z-;ntV~ SHEET 1 OF 1 

MONITOR WELL ....... 
PURGE AND SAMPLING FIELD SHEET 

PROJECT: 

FIELD CREW: (leave blank if on previous page) 

14.< 
CASING GAL/FT 

WELL DEPTH (ft): DIAMETER OFCASlNG 

DEPTH to WATER (ft): - b .;;24 2 ln. 0.1632 

WATER COLUMN (ft): = 8,:Jb 4 ln. 0.6528 

GAL!FT of CASING X 0.1632 6 in. 1.4688 

CASING VOLUME (gal): = /.) 8 ln. 2.611 

No. of VOLUMES X 10 ln. 4.0797 

PURGE VOLUME (gal): = 12 in. 5.8748 
METHOD OF PURGING (circle one) 

PUMP: SUB. 'CENT. fERISI. OTHER: BAILER : TEFLON. SS .OTHER: 
TIME ON: 6sS<; BAILER VOL.. (gal) .25 I .33 
FLOW RATE (gpm): (}. ;;, REQUIRED PULLS: 
PUMP TIME (min): VOL. PURGED (gals): 
VOL. PURGED (gals): OTHER: 
FIELD PARAMETERS FIELD MEASUREMENTS ACCEPTABLE 

1st 2nd 3rd 4th 5th RANGE(±) 

• TIME 0901 OC(08 09/Y NIA 

VOL. (gal) i .. 3 ..2 ,G. 5 .. '1 NIA 

[pH (s.units) (; 3 6 9 ' ? 0.1 

TEMP.(C) 3 1 . ~ JOB 3)Q 10% 

COND.(mslcm) 1100 .){)()0 ,2000 3% 

D.O. % - 10% 

ORP ( mV) - - ·- 10 

TURB. ( ntu ) - -- ~ 10% 

SAMPLE PARAMETERS ( GRAB OR COMPOSITE ) : 
FILTERED METALS COLLECTED: Y I N 1.0um.0.4Sum. OTHER: 

COMMENTS: 

OTHER: PLEASE USE BACK OF SHT.FOR SKETCHING MAPS .WELl lOCATION NOTES ECT. SEE BACK OF SHEET Y I N. 

Q.C. SAMPLE TYPE: DUPUCATE • EQUIPMENT BLANK OTHER: 

Q.C. PARAMETERS: / I 

• SAMPLE DATE/ TIME: 71-?j///~ I @ Q £31 .... ...., ! C(~J ·' ) 

SIGNED/SAMPLER: 



PROJECT NUMBER WEUNUMBER 

• 
• CH2MHILL 

J8LfJ- (VlVJ 3 SHEET 1 OF 1 

MONITOR WELL •• 
PURGE AND SAMPLING FIELD SHEET 

PROJECT: 

FIELD CREW: (leave blank if on previous page) 

CASING GAL/FT 
WELL DEPTH (ft): J~. o DIAMETER OF CASING 

DEPTH to WATER (ft): - l l . }- b 1 2 
· ="-'. 

0.,163~· In( 

/0. 7'-J '----
WATER COLUMN (ft): = 4 in. 0.6528 

GAL/FT of CASING X 0.1632 6 in. 1.4688 

CASING VOLUME (gal): = /, 75 8 ln. 2.611 

No. of VOLUMES X 10 in. 4.0797 

PURGE VOLUME (gal): = 12 in. 5.8748 
METHOD OF PURGING (circle one) 

PUMP: SUB. CENT. ffRISI. OTHER: BAILER :TEFLON, SS ,OTHER: 
TIME ON: O'iOO BAILER VOL.. (gal) .25 I .33 
FLOW RATE (gpm): o.Jo REQUIRED PULLS: 
PUMP TIME (min): VOL. PURGED (gals): 
VOL PURGED (gals): OTHER: 
FIElD PARAMETERS FIElD MEASUREMENTS ACCEPTABLE 

1st 2nd 3rd 4th 5th RANGE(±) 

• TIME 0'101 0 q, t3 /) Of~)- 093~ N/A 

VOL (gal) I 75 N/A 

IPH (s.units) C>.~ 6 -60 £. 8 {. .8;-- 0.1 

TEMP.(C) 30.) 30./ 3\.0 3/.0 10% 

COND.(ms/cm) JlfcO :JOOO .:2.3CCJ r7'350 3% 

- -D.O.% 10% -ORP ( mV) - --- 10 -- - - - 10% TURB. ( ntu) 

SAMPLE PARAMETERS ( GRAB OR COMPOSITE ) : 
FILTERED METALS COLLECTED: Y I N 1.0um,0.45um, OTHER: 

COMMENTS: 

OTHER: PLEASE USE BACK OF SHT.FOR SKETCHING MAPS .WELL lOCATION NOTES ECT. SEE BACK OF SHEET Y I N. 

Q.C. SAMPLE TYPE: DUPLICATE , EQUIPMENT BLANK , OTHER : 

Q.C. PARAMETERS: I 

• SAMPLE DATE/ TIME: ?g; / 7-g I @ 0930 /: . . 
SIGNED/SAMPLER: rJ 'lzsJ~<- ~i;-



PROJECT NUMBER WELL NUMBER 

• 
p2~Vo2-I~£Vi( SHEET 1 OF 1 

CH2MHILL 
MONITOR WELL ""' ..... 

PURGE AND SAMPLING FIELD SHEET 
PROJECT : 

FIELD CREW: (leave blank if on previous p(lge 

CASING GAL/FT 
WELL DEPTH (ft): /Lf. i DIAMETER OF CASING 

DEPTH to WATER (ft): - '--! l o ~ 
-~ 

0.1632 ) - --~ 
WATER COLUMN (ft): = 10. "2- 4 in. 0.6528 

GAL/FT of CASING X 0.1632 6 in. 1.4688 

CASING VOLUME (gal): = /. 75 8 in. 2.611 

No. of VOLUMES X 10 ln. 4.0797 

PURGE VOLUME (gal): = 12 in. 5.8748 
METHOD OF PURGING (circle one) 

PUMP: SUB. CENT. f.ERISI. OTHER: BAILER : TEFLON, SS ,OTHER: 
TIME ON: / 0 / !:)' BAILER VOL. . (gal) .25 I .33 
FLOW RATE (gpm): {).;], u REQUIRED PULLS: 
PUMP TIME (min): VOL. PURGED (gals): 
VOL. PURGED (gals): OTHER: 
FJELD PARAMETERS FIELD MEASUREMENTS ACCEPTABLE 

1st 2nd 3rd 4th 5th RANGE(±) 

• TIME /OJt..j !033 / 04:2 I N/A 

VOL {gal) /, 75 N/A 

pH {s.units) b &) h ~ 2' b- g-) 0.1 

TEMP.{C) .3/. 0 J r ,t) 3/ ~- 10% 

COND.{ms/cm) ;1ls f) if-ceo lf(J[JO 3% 

---- -D.O.% - 10% 

--ORP ( mV) - 10 

TURB. { ntu) · - - - - 10% 

SAMPLE PARAMETERS ( GRAB OR COMPOSITE ) : 
FILTERED METALS COLLECTED: Y I N l.Oum,0.45um, OTHER: 

COMMENTS: 

OTHER: PLEASE USE BACK OF SHT.FOR SKETCHING MAPS .WELL LOCATION NOTES ECT. SEE BACK OF SHEET Y I N. 

Q .C. SAMPLE TYPE: DUPLICATE , EQUIPMENT BLANK • OTHER : 

Q .C. PARAMETERS: 

• SAMPLE DATE/ TIME: I@ 

SIGNED/SAMPLER: 



F-oP-
PROJECT NUMBER WEUNUMBER ..S!~ c&'f2... 

• 
/Qrf- ~vvl SHEET 1 OF 1 

CH2MHILL 
MONITOR WELL ...... 

PURGE AND SAMPLING FIELD SHEET 

PROJECT : 

FIELD CREW: (leave blank if on previous page I 

Itt "'2 1 
CASING GAL/FT 

WELL DEPTH (ft): DIAMETER OF CASING 
~ --

~ < " J DEPTH to WATER (ft): - _/ u - 2 ln. 0.1632 

WATER COLUMN (ft): = q. <2:1 4 in. 0.6528 

GAL/FT of CASING X 0.1632 6 in. 1.4688 

CASiNG VOLUME (gal): = /. <)- 8 ln. 2.611 

No. of VOLUMES X 10 ln. 4.0797 

PURGE VOLUME (gal): = 12 in. 5.8748 
METHOD OF PURGING (circle one) 

PUMP: SUB. CENT. ffRISI. OTHER: BAILER : TEFLON. SS .OTHER: 
TIME ON: 1/3') BAILER VOL.. (gal) .25 I .33 
FLOW RATE (gpm): 0-~ REQUIRED PULLS: 
PUMP TIME (min): VOL. PURGED (gals): 
VOL. PURGED (gals): OTHER: 
FIELD PARAMETERS FIELD MEASUREMENTS ACCEPTABLE 

1st 2nd 3rd 4th 5th RANGE(±) 

• TIME I I <-1 ,2 jjl-/ q 1/5.0 N/A 

VOL (gal) 1- ) 3 0 w -- ) N/A 

pH (s.unlts) 
, 1-., 6 . ( -6 .?-.J ~- 70 0.1 

TEMP.(C) 30.~ 30.Q 30.1 10% 

COND.(ms/cm) 9BOJO _qf}O() L./000 3% 

D.O. % - 10% 

ORP ( mV) - - - 10 - -
TURB. ( ntu) - - --- 10% 

~ 

SAMPLE PARAMETERS ( ~~B OR COMPOSITE ) : .ft:n.C":' ./,7/t.:: ~ cr~ !;{); >f>lt.P~'brto <1 ~~ 
FILTERED METALS COLLECTED: Y Jf:l l .Oum.0.4Sufn. OTHER: 

COMMENTS: 

..-... 
OTHER: PLEASE USE BACK OF SHT.FOR SKETCHING MAPS .WELL LOCATION NOTES ECT. SEE BACK OF SHEET Y I fN.l 

~ 

Q.C. SAMPLE TYPE: DUPLICATE • EQUIPMENT BLANK OTHER : 

Q.C. PARAMETERS: I I 

• SAMPLE DATE/ TIME: -. I,? I I '~f' F' I@ 1-n> r0C - --
SIGNED/SAMPLER: 



• 

• 

• 
Appendix H: Analytical Results Summary and 

TEG Laboratory Reports 



• SUe 2842 -Summary ol TEG Analytical Results 

- 1-D- nal a.eoed- bebw .. Olleuon lml: ,, __ .,._,_ 
2&<2-vu>E1 CSOI.I- 7&12-581 1•-4'1 
2&42.()0.P£2 !SCI. I - 2tc2 5851 ,. ~ 
2&42-0l.PEl (SCI. I- 2tc2-S8l1 12-41 
2S£2.f'SI-I'ootlil1anlo 1 
28-12-EB> -E_.-1 -5:1-SiooiSpWs,-. 
2142EB2 E~._....2 ~SIMISpkGpoon 
2&12-£83-e_._ 2 -s...-soo~SpW s,-. 
28-12-Ea<-e_._,._2 -s..o.. SlooiSpRS<>oon 
2&02-Ell5 · E-B<ri.2 --SiooiSpWS<>oon 
2a.t2-E86 • e_. 81ott. 2 -- SlooiSpll s,-. 
2&C2-E87-E_....,._2 --S1oo1Sp11S<>oon 

28-12-EBa-e_. ..... 2---SpiiSooon 
28-12-E89-e_. ...... 2 ---Slool SpiiSooon 
28<2-€810-E_.-2-T-.r....-., 
2&<2-0I.f'E1 (WATEFII -2842~ 
Mwcd Olt«:DDn ....... kit PNA. 'l'llllki ~ram 0 2 - 0 !5 ft'9, 
TIPH -T_,...._-.,..,_...~ 
TPHOR:> -TOIOI~~Io<-rango.......,. 
TPH GAO-T-.,..,_... h)Oocatl>cno lor go-.. -.,.,.,. 
PNA-"""""-doot-1C~ 

• • 

0 . na1 c:.oleca:S ar ..w,:.t 

0 ..... tPOCO""'....., ... _.._ 



• 
Site 2842 -Summary of TEG Soil Analytical Results 

Sample 
Collection 

DEPTH 
SB SOIL 

8020 

• 
418.1 8015M 

2842SB 1 7/6/98 4-6 <0.05 <0.05 <0.05 <0.15 19000 <1 0 7200 
2842-SB2 7/6/98 4-6 <0.05 <0.05 <0.05 <0.15 1800 <1 0 <25 
2842-SB3 717/98 4-6 <0.05 <0.05 <0.05 <0.15 4000 < 10 3900 
2842-SB4 717/98 4·6 <0.05 <0.05 <0.05 <0.15 1500 <10 <25 
2842-SB5 -=v~8~/9~8~---4~-6~1--<~0~.0~5~--<~0~.0~5~--<~0~.0~5~--<~0~.1~5~~3~90~00~r--<~1~0----~14~0~0~0-l 

2842-SB6 7/8/98 4-6 <0.05 <0.05 <0.05 <0.15 2900 <10 770 
2842-SB7 7/8/98 4-6 <0.05 <0.05 <0.05 <0.15 44000 <10 36000 
2842-SB8 7/8/98 2-4 <0.05 <0.05 <0.05 <0.15 7,200 <1 0 4800 
2842-SB8 7/8/98 4·6 <0.05 <0.05 <0.05 <0.15 280 <1 0 <25 

l--::c2-:c84·-=-=2o--s::::cs::c8=-+-=7t-=9-c:t9=-=8-+-:1-=o~-1c::2-t--<-=o~.oc::5c----<~O~.o=-=5~--<--=o:-:_o~5~-<0.15 1 oo < 1 o <25 
2842-SB9 7/9/98 4-6 <0.05 <0.05 <0.05 <0.-,-15•=--+---=-8o=---t---<-1:-::0:------<--:2:-:5=--1 

2842-SB10 7/10/98- 4-6 <0.05 <0.05 <0.05 <0:15 ---26_0_ ---<-:-:10o-----<--:2:-:5:---
2s42-SB11 - 7/10/98--~-- <o.os--~o.os:~:os---~0:15 - a3o- <10 <25 

~-~2~8~4~2~-S~B~1-=2-+--:7~/-:-:14~/9~8~---~4-~6--r-<~0~.0~5~ __ <_0~.0~5~ ___ <0~-~05~ ___ <0~-~~5~+--2~2~0--+-_<_1000,---____ <--:2:-:5~ 
2842-SB 13 7/15/98 4-6 <0.05 <0.05 <0.05 <0.15 150 <1 0 <25 
2842-SB14 7/14/98 4-6 <0.05 <0.05 <0.05 <0.15 2000 <10 390 
2842-SB 15 7/15/98 4-6 <0.05 <0.05 <0.05 <0. 15 220 < 10 <25 
2842-SB 16 7/15/98 4-6 <0.05 <0.05 <0.05 <0. 15 220 < 10 <25 
2842-SB 17 7/16/98 4-6 <0.05 <0.05 <0.05 <0.15 91 <1 0 <25 
2842-SB18 7/16/98 2·4 <0.05 <0.05 <0.05 <0.15 79 <10 <25 
2842-SBI 9 7/20/98 4-6 <0.05 <0.05 <0.05 <0.15 1200 <10 <25 
2842-SB20 7/22198 4-6 <0.05 <0.05 <0.05 <0.15 640 <10 91 
2842-SB21 7/22/98 2-4 <0.05 <0.05 <0.05 <0.15 330 <1 0 <25 
2842-SB22 7/29/98 4-6 <0.05 <0.05 <0.05 <0.15 230 < 10 <25 

2842-DUPE1 7/6/98 --- <0.05 <0.05 <0.05 <0.15 19,000 <10 <25 
2842-DUPE2 7/9/98 - - - <0.05 <0.05 <0.05 <0.15 n < 10 <25 
2842-DUPE3 7/22/98 --- <0.05 <0.05 <0.05 <0.15 260 <10 <25 

Notes- 2842-DUPE1 (SOIL)- 2842-SB1 {4-6') 
2842-DUPE2 (SOIL) - 2842-SB9 {4-6') 
2842-DUPE3 {SOIL)- 2842-SB21 (2-4') 
TRPH- Total recoverable petroleum hydrocarbons 
TPH ORO- Total petroleum hydrocarbons for diesel range organics 
TPH GRO- Total petroleum hydrocarbons for gasoline range organics 

• 



• 
Site 2842 -Summary of TEG Soil Boring Water Analytical Results 

Sample 
Collection 

Sample Point Date 

2842-SB4 7/7/98 
2842-SB8 7/9/98 
2842-SB9 7/9/98 

2842-SB11 7/10/98 
2842-SB12 7/14/98 
2842-SB13 7/15/98 
2842-SB16 7/15/98 
2842-SB17 7/16/98 
2842-SB18 7/16/98 
2842-SB21 7/22/98 

Notes-

SB WATER 
8020 418.1 8015M 

..... -Ol ::::::: 

.s Ol 

.s - -::::::: ::::::: 
:::::::. Q) Ol Ol 
Ol ::::::: c (/) .s E .s Ol Q) Q) -.s c ::::::: -N 

Q) Ol 0 0 c E Q) 
Q) Q) >. a: a: c -Q) c C? >< (!) 0 

N Q) >. -ro I 
c :::J 11.. I I 
Q) ~ 

..c 
~ ~ g: g: co [j 

<0.05 <0.05 <0.05 <0.15 <10 <10 <25 
<0.05 <0.05 <0.05 <0.15 <10 <10 <25 
<0.05 <0.05 <0.05 <0.15 <10 <10 <25 
<0.05 <0.05 <0.05 <0.15 <10 (<10) 47 (46) 
<0.05 <0.05 <0.05 <0.15 16 <10 
<0.05 <0.05 <0.05 <0.15 15 <10 
<0.05 <0.05 <0.05 <0.15 10 <10 

~---- ---

<0.05 <0.05 <0.05 <0.15 <10 <10 
<0.05 <0.05 <0.05 <0.15 <10 <10 
<0.05 <0.05 <0.05 <0.15 12 <10 

( ) - repeat analysis 
TRPH- Total recoverable petroleum hydrocarbons 
TPH ORO- Total petroleum hydrocarbons for diesel range organics 
TPH GAO- Total petroleum hydrocarbons for gasoline range organics 

.__ __ ... I -not collected or analyzed 

<25 
<25 
<25 
<25 
<25 
<25 

• 



• 
Site 2842 ·Summary of TEG Groundwater Analytical ResuHs 

Sample 
Collection 

I Samole Poijnt Dale 

124·MW6 07131!98 
2842-MW2 . 07131198 

2842-MW3 07131198 
2842-MW4 oml/96 
2S42-fB1 7131!98 
2842-EB1 7/B/9!! 
2842-EB2 71919!! 
~ 7113196 
2842-EB4 7114!98 
2842-EBS 7115198 

2s42-EBe 7ii&98 
. 2842-EB7 71201§8 
2842-EBS 71221~ 

2842-EB9 7~ 
2842-EB10 7131!98 

2842-TRIP 7131198 
~ 7131196 

2842-TRIP 7122ft.ia 

2842-TRIP 7129196 
2s42-TAiP 7ti6l9i 

2842-TRIP 7114/QI! 
2842-TRIP 7n19a 

2842-fRiP 718198 
2842-TRIP 719198 

2842-ffiiP 77i019a 
5118199 
5118/99 
5118199 

Notes-

o!WWATEI 
8020 418.1 610 

~ '<5; 
2. 

'<5; ~ 

ill 'a. '<5; :I :I c 
'<5; 

I I 
., 

i '5. E 

i i 
<5.0 <5.0 <' <15.0 <10 NO 
<5.0 <5.0 <5.0 <15.0 <10 NO 
<5.0 <5.0 <5.0 <15.0 <10 NO 
<5.0 <5.0 <5.{ <15.0 <IC NC 
<5.0 <5.0 <5.0 <15.0 <10 NO 
<50 <50 <50 <150 <10 1=:::::::;:::: 
<50 <50 <50 <15C <10 ::::;:::;::::: 

-<5Cf <50 <50 <150- <10 ::::::;:::;::: 
<50 <50 <50 <150 <10 ;::::::::::::: 
<50 <SC <50 <15C <10 ::: 

<so <50 <50 <150 <10 
<50 <50 <50 <150 <10 
<50 <5C <5C <15( <1 
<SC <5C <5C <15( <1 
<5.0 <5.0 <5.0 <15.0 <10 NO 
<5. <5. <5.0 <15. 1:::::::::::::: 
<5. <5. <5.0 <15. <10 NC 
<50 <50 < >>::::::::· 
<5C <SC < 

:::::: .;: =>~<=>~<=~=: :::':=:>~:::: :::·· 
1::::: ::::::::::::::···· ··: :::·' 

<SC <50 < 
<50 <50 <50 <150 
<SC <50 <5C <150 

I <50 <50 <50 <50 

NO - not detected • oolcw lhe detection limit 
2842-FB 1 - Field Blank 1 
2842-EB I - Equipment B1ank 1 • Stainless Steel Spl~ Spoon 
2842-EB2 - Equipment Blank 2 • Stainless Steel Spl~ Spoon 
2642-EB:l - Equipment Blank 2 • Stainless Steel Spl~ Spoon 
2642·EB4 - Equipment Blank 2 - Stainless Steel Spl~ Spoon 
2642-E 85 - Equipment Blank 2 - Stainless Steel Spl~ Spoon 
2842-E86 - Equipment Blank 2 - Stainless Steel Split Spoon 
2842-EB7 • Equipment Blank 2 • Stainless Steel Split Spoon 
2842-EBS • Equipment Blank 2 • Stainless Steel Split Spoon 
2842-EB9 • Equipment B1an k 2 • Stainless Steel Split Spoon 
2842-EBIO. Equipment Blank 2 ·Teflon Tubing 
2842-DUPE1 [WATER)- 2642·MW2 
Method detection limits lor PNAs varied from 0.2 - 0.5 mg/1 
TRPH- Total recoverable petroleum hydrocarbons 
TPH ORO • T ota1 petroleum hydrocarbons lor dfesel ranl}e organics 
TPH G RO • Total petroleum hydrocarl:xlns tor gasoline range O'l!anics 
PNA • Polu nuclear aromatic hydrocarbons 

!::::;:;:;:;:: I· not collected or analyzed 

• • 
601,51, 

~ ~ §. 
0 0 ~ a: a: 

i ~ ~ 
<1{ <25 41 
<10 <25 40 
<10 <25 17 
<10 <25 38 
<10 <25 <0.005 
<10 <25 ~<=~'~'Jl: 
<10 <25 :::::::::::::: 
<10 <25 <<< 
<10 <25 :::::::':::::: 
<10 

• 
<10 <25 
<10 <25 
<10 <25 
<10 <25 ' 
<10 <25 ··: :·:· 

::: .::: 
<1( <25 

<1( <25 
<10 <25 

230 
2e0 
2e0 



C\eg 
.. cri<j LeacJe:· In On-Site Sampling and AnalysiS 

Mr. Marty Clasen 
CH2MHILL 
4350 W. Cypress Street, Suite 600 
Tampa, Florida 33607 

December 17, 1998 
TEG Project #98II201CH2 

SUBJECT: DATA REPORT- CH2M HILL PROJECT NO. 146801.US.SC 
SITE #2842 

Dear Marty, 

Please find enclosed the analytical report for the samples collected by CH2M HILL personnel 
from the above-referenced site and delivered to TEG under the proper chain-of-custody protocol. 
TEG's Puerto Rico certified-chemist performed the following analyses: 

• 7 soil samples analyzed for BTEX by modified EPA test method 8020. 
• Laboratory QA/QC analyses for 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. 

TEG 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, 
TEG 

~--~ 1 

.X:::lbume 
Principal 

Attachments 

TECi PUERTO I~ICU • IJMf:l 627. HC-0 I Box 29030. Caguas, PR 00725 • Pt1one (787) 720 0329 • Fax (787) 789-3858• Pager 759-1255 Unit 21/-4053 



QA/QC REPORT- CALIBRATION DATA 

TEG Project #9811201CH2 
DAILY CALIBRATION DATE· 12114/98 

INITIAL OPENING 

COMPOUND DETECTOR CALIS RANGE RF %RSD AREA RF 

BENZENE PID-GC3 5-100 80 15.0% 3337.59 66.75 

TOLUENE PID- GC3 5-100 77 14.1% 3225.81 64.52 

ETHYLBENZENE PID-GC3 5-100 64 14.6% 2614.77 52.30 

m&p-XYLENES PID-GC3 10-200 80 16.8% 7506.10 75.06 

o-XYLENES PID - GC3 5-100 65 15.6% 2720.41 54.41 

CALJB RANGE · RANGE Of CALIBRATION CURVE IN ppb 
INITlAl RF . AVERAGE RESPONSE FACTOR FROM MULTIPOINT CALIBRATION CURVE 

OJ. RSO . UNEARfTY Of MULTIPOINT CALIBRATION CURVE(+/- 20% ACCEPTABLE UMITS) 

AREA - AREA COUNTS FROM DAILY CALIBRATION STANDARD 

RF- DETECTOR RESPONSE FACTOR FROM MI~NT CALIBRATION STANDARD 

CH2M HILL 146801.US.SC 
PROJECT NAME· ROOSEVELT ROADS 

CLOSING 

%DIFF AREA RF 

16.7% 3585.99 71 .72 

15.9% 3558.16 71 .16 

18.1% 300620 60.12 

5.7% 8538.48 85.38 

16.3% 3124.46 62.49 

OJ. OIFF - DIFFERENCE, IN PERCENT. BETWEEN THE AVERAGE RF AND THE OPENING OR CLOSING RF (+/- 20% ACCEPTABLE LIMITS) 

OPENING-Ml().f'()!NT CALIBRATION ST AKJARD ANALYZED BEFORE SAMPLE ANAL VSES BEGIN 

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

ANALYSES PERFOAMEO BY:JC>St: t.IIGUELI'£REZ 
DATA REVIEWED BY: KEVIN SHEl.BURNE 

TRAHSGL06Al ENVIRONt.ENTAl GEOCHB.IISTRY 
PM8 627. HC-01 90X 29030. CAGUAS, P.R. 00725 

TELEPHONE (7117)720-0329 FAX 75-311511 

%DIFF 

10.5% 

7.2% 

5.8% 

7.2% 

3.9% 



Lab name: TEG Pueno Rico 
Analysis dale: 11JI4/1998 15:39:54 

Medlod: EPA 8021 Mod. 
Lab ID: GC-3 

Description: PID, GC-3, P&T 
Columo: RTX-.5 (30x.53x5) 
Carrier. N2, ISmL/mio 

Dau file: 1214pt.CHR 0 
Sample: SO ppb BTEX open 

Opemor: jmp 

-24&.<188mV 
R-.elo 

1251~ 

ODUI ---------.~.01&---------------------------------------. 
! n..! :.._·_i 1l '; .1-r-;:·~ 

~--· ·: _..:-::1 
2 033 2 r .n em 
2 .S~ L ./2.525 
3.200 l r ..'3.200 
<1.050 . , 

s ~ 

s.4M sL 
8.450 7l 
7,A18 ~ 

-19.018 

... ... _ a.-.14D50 

.. SURR·TFTIS.~ 

· ,_., ....... ,_ Totu.W'7,418 

9.016 :~ 
tOr 

Hi.~, ~ ~ .•. .... ·.: ... :. ·;'-';•;:~·~:!:.:E'h.'t!*DM!"!!~=""'' 

I
. . :~---·- .,_, __ o-X~\1 .808 , , ·e<j"2 

t2.etfs 
t3.34 t 

14 
14.6.1 

• . " -·· · --,~ .. - SUI'IR.sFe/12.800 
-1'1 3.341 

.J\4.450 
~----------L-------------------------------~-----------------------------J 

Retention Component 

4.050 Benzene 
5.458 SURR-TFT 
7.416 Toluene 

10.5ee Bhytbenzene 
10.825 mp-Xytene 
11 .608 ~Xytene 
12.600 SURR-BFB 

Number 

1 
2 
3 
4 
5 
6 
7 

7 

Area 

3337.589 
1102.3e0 
3225.812 
2e1•tn3 
750e.096 
2720.409 
2691 .468 

23198.507 

External Internal Units 

41 .64 41 .83ee ppb 
38.40 38.39&4 ppb 
42.41 42.4114 ppb 
40.9e 40.9582 ppb 
94.25 94.2503 ppb 
41.83 41 .82e7 ppb 
43.28 43.2828 ppb 

342.76 342.7624 



lab name: TEG Puerto Rico 
Analysis dalt: 12114/1998 18:50:36 

Metbod: EPA 8021 Mod. 
Lab ID: GC-3 

Oescripcion: PID, GC-3. P&T 
Column; RTX-' (30x.S3x5) 
CArrier: N2. l'mUmin 

Dala fi.lc: 1214p7.CHR 0 
Sample: SO ppb BTEX Closina 

Operator: jmp 

0.118 1 ~ 1.375 
2 

3.125 3 

3.800 4r 

5~:~ 

:::1 
10 

io.P.f1 

..().718 
.JI.37S 

.. ·.:: . ... ·.-·- SVM·TFT/!1.300 

4 .933 

11.51f
2 

- _·-::-.:-=:.--:-:=..==---- ~XyleN/11.518 

I 251 .53ltttrN 

12518 ~--------------~-~·~:---~-~-----·~------_-_ ... _·=_-_-_-_---__ ~~~~~~~~~~8~--------------------------------------------~ 

Retention Component 

3.900 Benzene 
5.300 SURR-TfT 
7.258 Toluene 

10.458 Ethylbenzene 
1 0. 725 mp-Xylene 
11 .518 o-Xylene 

6 SURR-BFB 

Number 

1 
2 
3 
4 
5 
6 
7 

7 

Aree 

3585.985 
1270.368 
3558.161 
3008201 
8538.478 
3124.4e3 
3908.832 

269Q2288 

External lnt.mel Units 

44.74 44.7353 ppb 
44.25 44 .2<483 ppb 
48.78 4e.7810 ppb 
47.09 47.0898 ppb 

107 21 1072134 ppb 
48.04 48.0391 ppb 
62.86 62.8566 ppb 

400.96 400.9833 



Lab name: TEG Pueno Rico 
Analysis dale: 12/1411998 16:04: 12 

Medx>d: EPA 8021 Mod. 
Lab ID: GC-3 

Descripdon: PID. GC-3. P&:T 
Cohmm: RTX-5 (30x.53x5) 
Carrier: N2. 15m.Umin 

Data file: 1214p2.CHR () 
Sample: METHOD BLANK 

Opei'U>r: jmp 

-62.117mV 
~ 

0.741 1 

3.1$13 

4 

:1.38\ s 
e 
7 

e 
8 

10 

11 

12 
12.«-;'3 

14.~· 

Retention Component Number 

5.391 SURR-TFT 
12.808 SURR-BFB 

2 
7 

2 

312~ 

--- ·-··-·= .. -····-- SI.Jftft.TFTIS.381 

--- .. -- IK.M...,2 ... - ----
~ .J\4.383 

Area External Internal Units 

1152.774 40.15 40.1524 ppb 
2751 .300 4424 44.2450 ppb 

3904.075 84.40 &4.3973 



-·J • -~- ·-

Method: EPA 8v. 
Lab ID: GC-.1 

Description: PlD. GC-3. l:'~. 
Column: RTX-S (30x.S3xS) 
Carrier: N2, lSmUmin 

Dam file: 1214p6.CHR 0 
Sample: DRUM N 6 2842 /1201CH2 

Operamr: jmp 

·12A..233m\l 
R....elo 

~.~ ~~ .... ---------r--~~ 

3.100 3 \ ~ 100 
3.~1 .. ~.~1 

5.32$' 
s 
7 

e 
8 

8.6~10 

11 

11 .11'12[ 

12 .~1 L_ _ ___________ ~--~---~-------------------------~~~~~-------------------~ 

Retention Component Number Area 

5.325 SURR-TFT 
12.541 SURR-BFB 

2 1383.722 
7 ~.762 

External Internal Units 

48.20 48 .19!SS ppb 
52.98 52.984e ppb 

2 -4678.-48-4 101.18 101 .1811 



Lab oame: TEG Pueno Rico 
Analysis date: 12/14/ 1998 17:21 :53 

Medlod: EPA 8021 Mod. 
Lab ID: GC-3 

Descripcjoo: PID. GC-3. P&T 
Column: RTX·S (30x.53x5) 
Carrier: N2. I.SmUmin 

Data file: 1214p4.CHR 0 
Sample: DRUM 117 2842 / 1201CH2 

Operator. jmp 

-12U33mV 

~~~----------------== ~~---------------------------------------------------------------------. 
ci 733 , ;- r ...o.ffi 

2r \ 

3.1111 3~ ' .J$.1111 

·~i[ 1. ·- · 

'"' •f \· '~'" 
1~~ 
11 ~ 

1 1~2~ 
12.ser, 
13.7!f4 

Retenlk>n Component 

5.350 SURR·TFT 
7.316 Toluene 

11.550 o-Xytene 
12.550 SURR-SFB 

Number Area 

2 1089.092 
3 5e.743 
6 59.314 
7 2760.501 

4 39&5.&51 

External Interne I Units 

37.93 37.93-43 ppb 
0.75 0.74e0 ppb 
0.91 0.9120 ppb 

44.3SI 44.3929 ppb 

83.99 83.9652 



QA/QC REPORT- CALIBRATION DATA 

TEG Project #9811201CH2 
DAILY CAUBRA TION DATE· 12/15/98 

INITIAL 

COMPOUND DETECTOR CALIBRANGE RF %RSD 

BENZENE PID- GC3 5-100 80 15.0% 

TOLUENE PID - GC3 5-100 77 14.1% 

ETHYLBENZENE PID -GC3 5-100 64 14.6% 

m&p-XYLENES PID - GC3 10-200 80 16.8% 

o-XYLENES PID -GC3 5-100 65 15.6% 

CALIS RANGE- RANGE OF CALIBRATlON CURVE IN ppb 
INITlAL. RF- AVERAGE RESPONSE FACTOR FROM MUL TlPOtNT CAUBRATlON CURVE 

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

AREA- AREA COUNTS FROM DAJL Y CALIBRATlON STANDARD 

RF ·DETECTOR RESPONSE FACTOR FROM MIO-P04NT CALJBRATlON STANDARD 

OPENING 

AREA RF 

3468.69 69.37 

3522.28 70.45 

2739.63 54.79 

8419.55 84.20 

3081 .55 61 .63 

CH2M HILL 146801.US.SC 
PROJECT NAME· ROOSEVELT ROADS 

CLOSING 

%DIFF AREA RF 

13.5% 7691 .68 76.92 

8.2% 8071 .94 80.72 

14.2% 6979.09 69.79 

5.7% 16129.24 80.65 

5.2% 7096.06 70.96 

% DIFF -DIFFERENCE. IN PERCENT. BElWEEN THE AVERAGE RF AND THE OPENING OR O..OSING RF (+/- 20% ACCEPTABLE LIMITS) 

OPENING- MIO.p()JNT CALIBRATlON STANDARD ANALYZED BEFORE SAMPLE ANALYSES BEGIN 

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

ANALYSES PERFORMED BY·JOS~ MIGUEl PEREz 
DATA REVIEWED BY KEVIN SHELBURNE 

TRANSQ.OBAL ENVIRONMENTAl GEOCHEMISTRY 
PMB 627. HC-01 BOX 29030. CAGUAS. P R. 00725 

TELEPHONE (787) 7204329 FAX 789-3858 

o/oDIFF 

4.0% 

5.2% 

9.3% 

1.3% 

9.1% 



QA/QC REPORT- MS/MSD DATA 

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

TEG Project #9811201 CH2 
DATE: 12115/98 

CH2M HILL: 146801.US.SC 
PROJECT NAME: ROOSEVELT ROADS 

COMPOUND SPK CONC MS CONC %REC MS MSD CONC 

(~~b} {~~b} 
BENZENE 50.0 47.2 94% 
TOLUENE 50.0 50.4 101% 
ETHYLBENZENE 50.0 51 .2 102% 
TOTAL XYLENES 150.0 165.0 110% 

ppb = PARTS PER BILLION 

MS CONC -ANAL YlED CONCENTRATION OF SPIKED SAMPLE 

% REC- PERCENT RECOVERY OF SPIKE FROM MATRIX 

{~~b) 
48.1 
49.1 
49.1 
161 .1 

%REC MSD RPD 

96% 2% 
98% 3% 
98% 4% 
109% 2% 

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

ANALYSES PERFORMED BY:JOS~ MIGUEL PtREz 
DATA REVIEWED BY: KEVIN SHELBURNE 

TRANSGLOBAL ENVIRONMENTAL GEOCHEMISTRY 
PMB 627. HC.O 1 BOX 29030. CAGUAS. P R 00725 

TELEPHONE (787) 721H>329 FAX 789-3858 

ACCEPTABLE ACCEPTABLE 
RPO RECOVERY 
20% 60%- 135% 
20% 60%- 135% 
20% 60%-135% 
20% 60%- 135% 



Lab oame: TEG Pueno Rico 
ADa.lysis dale: 12/15/1998 09:02:14 

Method: EPA 8021 Mod. 
Lab ID: GC-3 

Description: PID. GC-3. P&:T 
Column: RTX-5 (30x.53x5) 
Carrier: N2. 15mUmiD 

Dala file: 1214p8.CHR () 
Sample: 50 ppb BTEX Opening 

Operator: jmp 

-248.«1&11V 
R-*> 

1251.534trN 

nvn rl ------------~,~~vn----------------------------------------------------------------------~ 
0.750 I ~ \ -.'0.750 

2~ 

3r 
4 ,033 .~ 

S.ASO sr 
c . .= .. : .. '"· .... _ . •=m•- ~.em 

-· ·- .. :--.... -.::_ .. ::. . .,.,_ f~A18 wo~~ 
i o.;-;~rtl \1-....::.:....;:....;:....-=---=--=---=--···-::-= ~~!"''9"" 
II 8112 ~ ·-·- o-X~II.e91 
12.1!83 L....-------------...l...=..-=-....:..;..---=:.:.:_---::..-::..-_6,URR=-81'911=-":..:.2:.::.ee3=.. __________________________________________________ ___. 

Retention Component Number Area 

4.033 Benzene 
5.450 SURR· TFT 
7.416 Toluene 

10.633 Ethytbenzene 
10.891 mp-Xytene 
11.691 o-Xytene 

SURR-BFB 

1 34e8.668 
2 920.556 
3 3522276 
4 2739.630 
5 8419.550 
6 3081 .550 
7 2502.628 

External Internal Units 

4327 
32.06 
48.31 
42.91 

105.12 
47.38 
40.25 

43.2718 ppb 
32.0639 ppb 
48.3092 ppb 
42.9140 ppb 

105.7201 ppb 
47.3793 ppb 
40.2459 ppb 

7 24854.856 357.90 357.9043 



Lab name: TEG Puc:nu r(JCO 

Analysis dau:: 121 15/ 1998 17:04:08 
Method: EPA 8021 Mod. 
Lab ID: GC-3 

Description: PID. GC-3. P&T 
Column: RTX-S (30x.53x5) 
CMrier: N2. 15mUmio 

Dam file: C:\PEAKW9S\1214p24.CHR () 
Sample: 100 ppb clox sld 

Opewor: jmp 

-2.ca-.,v 
R-*> 
0.241 ,...---------.:::-..<).241------- ---------------------------- ----. 

..<1.981 

.{4.125 

.J12.;·5c,· ··~-·. . .... ::. --·-,,.-·-·····.,-.-,,.~·~· -~~·---- ·-- ~xywwtt .841 

Retention Component Number Area External Internal Units 

4.858 Benzene 1 7891 .677 95.95 95.9541 ppb 
7.700 Toluene 3 8071 .S.3 10524 1052<405 ppb 

10.625 Ethytbenzene 4 ~7~.093 109.32 109.3216 ppb 
10.808 mp-Xytene 5 16129.243 202.53 202.5269 ppb 
11 .641 e>-Xytene 6 7098.056 109.10 109.1030 ppb 

5 45968.013 622.15 622.1480 



Lab name:: TEG Pueno Rico 
Analysis daa:: 12/15/ 1998 09:35:54 

Medlod: EPA 8021 Mod. 
Lab ID: GC-3 

Descripcioo: PID. GC-3. P&T 
Column: RTX-5 (30x.53x5) 
Carrier: N2. 1Sm.Um.i.o 

Dill file: 1214p9.CHR () 
Sample: Matrix Spike 

Operator: jmp 

·248.<18emV 
~ 
0.018 lr---- ---....... ~.01 

1 ~ 

' 21.. 

-13.1.1 3.1.1 31[ 
3.883 • . 

5~ 
5.311 : 

.::.. ... .. .. .. :c.: .. ;··":-=-: "·"-'"" " •-=w~·- a.-.J.813 

7~ 7~ 
~~ 

9L 
10 

• Sl.mR-TFT/5.311 

io.a1f, : · · __ .. · .:.c::-.,.. ... --=-~_,.==--=----~---- mp-X)te~Wto.a 1• 
11.e1i2 .-:.=--=-~~-- ~x,._,., t.81e 

1251.5S4ri!Y 

12.eoe L-_______ _..·"".::"-.. _ ... _. _"_··:.._·.~_"''-·"-""-"·-· ·h_~ __ s::...:;UIIt;.;.;;.:..".aFM.;:;.;...::;;;..;.;2;;.;.;.eoe;.::.:;_ ______ _ _ _ _ ________ _ _ ____ -' 

Retention Component 

3.983 Benzene 
5.391 SURR·TFT 
7.358 Toluene 

10.566 E1hytbenzene 
10.818 mp-Xytene 
11 .616 o-Xylene 

SURR-BFB 

Number Area 

1 378.4.895 
2 1121..844 
3 383-4.262 
J, 32e8.sn 
5 9047.14e 
6 3342.496 
7 3033.132 

7 27.a5.353 

External Internal Units 

1.7 .22 472188 ppb 
39.18 39.1795 ppb 
50.41 50.4110 ppb 
51.20 51.1995 ppb 

113.00 113.fS005 ppb 
51 .39 51 .3914 ppb 
-48.78 48.m2 ppb 

-401 .78 401 .neo 



Lab name: TEG r" 
Aoalysls dale: 121 15/ 1998 10:02:35 

Melbod: EPA 8021 Mod. 
Lab ID: GC-3 

Description: PID, GC-3. P&T 
Columo: RTX-5 (30x.53x5) 
Carrier: N2. 15m.Umin 

DA!3 file: 1214p10.CHR 0 
Sample: Mattix Spilce Duplicale 

Operaror: jmp 

-248.4e&IIV 
R-.tio 

. .,, : r-[ --------..,lr...o.o 
::; t .· ~-~:··: ~: ~::::':'···.··>< ··-·- ~.1100 

8 

'-"" 'f f ~---"···"'' , ... .. ... ,,, .. ,._, ...... -- ,__,..., 

i6.;;,\il .:.: .. :::.::.:::::::-_c.::C: ... ... ;;'"'.<<'~""""~!=:===·"·~~ ... -~-- mp.XyloM/10.7'33 

1251.5:MmV 

''.53j'J ·- _";··:;-:-.:.·.~·-, ........... -.--~.-- ~)4e!W1U!33 
12~ ~-------------~:~~:_-· .. _ ... :_~._::_::~_ .. ~_.~~-·~_ ... _·~_.,.~_·~_~=_··-· --~------'2-~~----------------------------------------------~ 

Retention Component 

3.900 Benzene 
5.308 SURR-TFT 
7 .26e Toluene 

1 0.4 75 Ettlytbenzene 
10.733 mp-Xyiene 
11.533 o-Xytene 
12.525 SURR-BFB 

Number 

1 
2 
3 
4 
5 
6 
7 

7 

Area 

3855.123 
1177.424 
3733.041 
3134.025 
8828.«2 
3268.5n 
3202.309 

27198.941 

External Internal Units 

48.09 48.0929 ppb 
41.01 41 .0108 ppb 
49.08 49.0802 ppb 
o49.09 49.0918 ppb 

110.85 110.85« ppb 
50.22 50.2241 ppb 
51.50 5U979 ppb 

m .as 399.8522 



Lab name: TEG Pueno Rico 
Analysis dale: 121 1.5/1998 10:50:29 

Metbod: EPA 8021 Mod. 
Lab ID: GC·3 

Description: PID. GC-3. P&T 
Column: RTX-.5 (30x . .53x5) 
Carrier: N2. 1.5mUmin 

Data file: 1214pii.CHR 0 
Sample: Method Blank 

Ope!Ulr: jmp 

..13.175 

•.. - ·• SURR· TFT/'5.2111 

. ···---·-- 0'.'-:7....,,"=-""··-- SURR..81'!1112.518 

Retention Component 

5.291 SURR-TFT 
12.516 SURR-BFB 

Number 

2 
7 

2 

Area 

11n.s1s 
3025.230 

4203.049 

External Internal Unita 

41.02 41 .0247 ppb 
48.85 <48.8502 ppb 

89.87 89.87<49 



Mt:tlloc1: b .PA ISU~ I MOO. 
Lab ID: GC-3 

Description: PID. GC-3. P&T 
ColUIDD: RTX-~ (30x.S3x.5) 
Carrier: N2. lSmlJmin 

Oara file: 1214pl2.CHR 0 
Sample: DRUM #1 2842 

Operator: jmp 

·2.a.~ 
R-.oo 
o.~. !r-................................... ~~~~~---------------.......................................................................................................................................................................... ~ 

3.083 ~t 
52e8 ;~ 

IS 

7 

& 

t 

10 

11 

12 

12.41 l_ .............................. --~~~~========~~~~~~ ................................... ~------------------------------------------------_j . - . ::····;;: ··.:. ........ , SURR.af'al12 .... 1 .. 

Retention Component 

5..2ee SURR· TFT 
12.-491 SURR-BFB 

Number 

2 
7 

2 

Area 

1201.149 
3106.272 

4307.421 

Extemal lntemal Units 

41.84 41 .8373 ppb 
49.95 49.9534 ppb 

91 .79 91 .7908 



Lab llliiJie: TEG Puerto Rico 
Analysis dale: 12115/1998 15:51:22 

Method: EPA 8021 Mod. 
Lab ID: GC-3 

Descripcion: PID, G<:-3. P&T 
Column: RTX-5 (30x.53x.S) 
Carrier: N2. 15mUmin 

file: 1214p18.CHR () 
Sample: DRUM 114 2842 

Operator: jmp 

·2.S.~V 
R-.tio 

1251.5)4mY 

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

~ ~ 
2r 

3.3111 
3

" 
4 • 

~:~ 
7 

7.A83 a 
9 

U~o 

'' ·~' 12.0C12 
12.5"1 

.-.. -- SURfM'FT~.9011 

• ..11.741 
E~-""'10.250 

o-Xytene/11.3118 
, ~-8F&'12.Cl08 

.. :=::-: :.=-:--:=:.;::.::""~"-="'=-·=·: .... - - - 8UAI't-8F8112.541 
13 

i3.6oa '-----------------~~--·.....:·~..:..:13::::.0:=.: .. :_ ________________________________ _________________________________ ..J 

Retention Component 

5.908 SURR-TFT 
1 0250 Ethylbenzene 
11 .358 o-Xylene 
12.008 SURR-BFB 
12.541 SURR-BFB 

Number 

2 
4 
6 
7 
7 

5 

Area 

1486 .1~ 
56.133 

185.287 
116.762 

4847.476 

6691 .802 

External Internet Units 

51.76 51.7540 ppb 
0.88 0.8793 ppb 
2.85 2.8488 ppb 
1.88 1.s1n ppb 

77.95 77.9546 ppb 

135.32 135.32~ 



Lab rwne: TEG Pueno Rico 
Analysis due: 12115/199816:16:04 

Meibod: EPA 8021 Mod. 
Lab ID: GC-3 

Descripcioo: PlD. GC-3. P&t T 
Cohmm: RTX-S (30x.S3x.5) 
Carrier: N2, 1SmUmin 

Da.ca file: 1214p19.CHR 0 
Sample: DRUM liS 2842 

()pemor: jmp 

-2<18.46emV 
~ 

1251~ 

i~i rl----------~1~~~,.---------------------------------------------------, 
i.Oil3 11 .ti .OS3 
:z.oee :zr- .a.oee 

3.3113 
3~ 
•r
s 

5.083 8 

7 

a 
8 

e.eec,o 

:~~~ 

.... - SURR·TFT/5.883 

· -111.850 
b mo.X.,.,..,0.7.C1 
~~11.325 

12.CX12 ·?-12.11Ct3 

'. oii:Z.OOO 
~=-:-;-suR"R&12.eoe-"'-==· ..... -~-·-· ~.al'a'I:Z.IlOI 
t<~-

Retention Component 

5.883 SURR·TfT 
10.741 mp-Xytene 
11.325 o-Xytene 
12.508 SURR-BFB 
12.908 SURR..aFB 

Number 

2 
5 
8 
7 
7 

5 

Aree 

1552.917 
132.395 
82.473 

4933.523 
1089.064 

7790.3n 

External Internal Units 

54.09 54.0898 ppb 
1.ee 1.8624ppb 
127 1.2e80 ppb 

79.34 79.3384 ppb 
17.51 17.5138 ppb 

153.87 153.sn3 

f 



~eg 
QA/QC REPORT - CALl BRA TION DATA 

TEG Project #9811201CH2 
DAILY CALIBRATION DATE·12/16/98 

INITIAL 

COMPOUND DETECTOR CALIB RANGE RF %RSD 

BENZENE PID - GC3 5-100 80 15.0% 

TOLUENE PID- GC3 5-100 77 14.1% 

ETHYLBENZENE PID- GC3 5-100 64 14.6% 

m&p-XYLENES PID-GC3 10-200 80 16.8% 

G-XYLENES PID- GC3 5-100 6~ 15.6% 

CALIB RANGE. RANGE Of CAUBRATlON CURVE IN ppb 

INIT1Al.. RF - AVERAGE RESPONSE FACTOR FROM MUl TlPOINT CAUBRATlON CURVE 

% RSO -LINEARITY OF MULTIPOINT CAUBRATlON CURVE(+/- 20%Acca>TABLE LIMITS) 

AREA - AREA COUNTS FROM DAJL Y CAUBRATlON STANDARD 

RF - DETECTOR RESPONSE FACTOR FROM MID-POINT CAUBRATlON STANDARD 

OPENING 

AREA RF 

6897.35 68.97 

7326.87 73.27 

6477.60 64.78 

16004.85 80.02 

6724.72 67.25 

CH2M HILL 146801 .US.SC 
PROJECT NAME· ROOSEVELT ROADS 

CLOSING 

%DIFF AREA RF 

14.0% 7161 .57 71 .62 

4.5% 7551 .05 75.51 

1.5% 6361 .86 63.62 

0.5% 16052.89 8026 

3.4% 6997.68 69.98 

% DIFF - OIFFERENCE. IN PERCENT, BETWEEN THE AVERAGE RF AND THE OPENING OR CLOSING RF (+/- 20% ACCEPTABLE LIMITS) 

OPENING- MID-POINT CAUBRATlON STANDARD ANAL VZED BEFORE SAMPLE ANALYSES BEGIN 

CLOSING- MIO-f'OINT CAUBRATlON STANDARD ANAL VZEO AFTER SAMPLES ANALYSES ARE COMPLETE 

ANALYSES PERfORMED BY .JOs£ MIGUEL PEREZ 
DATA REVIEWED BY: KEVIN SHE.LBURHE 

TRANSGlOBAL ENVIRONWENTAL GEOCHEMISTRY 
PM8 627. HC.OI BOX 29030. CAGUAS, P ..R 00725 

TELEPHONE (7117) 120-o329 FAX 7119-3858 

%DIFF 

10.7% 

1.6% 

0.3% 

0.8% 

7.6% 



Lab IWDe: TEG Pu.eno Rico 
Analysis dale: 12116/ 1998 11:39:14 

Metbod: EPA 8021 Mod. 
Lab ID: GC-3 

Description: PID. GC-3. P&.T 
Column: RTX-S (30d3xS) 
Carrier: N2. 1Sm.Umin 

Dau file: C:\PEAKW9S\ 1216p2.CHR 0 
Sample: 100 ppb OPEN STD 

Operator: MP 

·248 486mV 
~ 

12Sl.OOOmV 

0.000 ----------..0 .. 000--------------------------------------. 
1· 

1 583 ' 
~-2-
2.341 

3-

7i 
at-

8.$75 e~ 
10~ 
11 ~ 

·-. --12 ~
1 

12.483 

13.36!.
3 

1a£1.~r 

Retention Component 

5.475 Benzene 
8.975 Toluene 

12266 Ethytbenzene 
12.483 m~Xytene 
13.366 o-Xytene 

t=' J 1 583 

\ .a~./2.3-4 1 

I ·~-533 
1 

Number Area 

1 6897.354 
3 7326.8&9 
4 &4n.602 
5 16004.853 
e 6724.722 

5 43431.399 

...... ·····--·----.. ·--·-- ~ ... 7e 

,_c;.c:::::~.:::-~::--:='.!.=•··,.= .. =•· •~ ... ,_ •• ., _ _ _ o-)(~13.388 

External Internal Unlts 

86.04 86.0<448 ppb 
95.53 95.5263 ppb 

101.47 101 .~ ppb 
200.96 200.9650 ppb 
103.39 103.3936 ppb 

587.40 587.3960 



lab name: TEG Pueno .Rico 
Analysis dale: 12116/1998 16:05:40 

Method: EPA 8021 Mod. 
lab ID: GC-3 

Oe$crip0on: PID, GC-3. P&T 
Column: RTX-5 (30d3x5) 
Carrier: N2. lSmUmin 

Da11 file: C:\PEAKW9S\1216p9.CHR 0 
Sample: 100 ppb BTEX CLOSE STD 

Openuor: map 

• · ··- • SURR·TFTI8.02S 

- . . -· 

. . "-;.=-··:::: ... '""'" .... ~-- SURI\-8f8/12.ee3 
.J1S.433 

Retention Component 

Benzene 
SURR-TFT 

7.766 Toluene 
1 0. 700 Ethytbenzene 
10.883 mJ>Xylene 
11.716 o-Xytene 
12.683 SURR-BFB 

./14275 

~ ·.,. 1 a.o88 -11 1.m 
./18.1150 

Number Area 

1 71tl1 .567 
2 79.4.6e0 
3 7551 .050 
4 6361 .860 
5 16052.892 
8 6997.680 
7 3040.486 

7 "7960.19.4 

External Internal Units 

89.3<4 89.3409 ppb 
18.45 18.4528 ppb 
98.45 98 ... 91 ppb 
99.65 99.6532 ppb 

201 .57 201 .5&82 ppb 
107.59 107.5904 ppb 

16.30 16.2985 ppb 

631 .35 631 .3529 

12~.ooomv 

···-·- .~ .. ·-·--·· ...• ~4.1108 

---- ToU!Iel7.7811 



Lab name: TEG Pueno Rico 
Analysis dale: 12116/1998 12:30:32 

Me1bod: EPA 8021 Mod. 
Lab ID: GC-3 

Description: PID. GC-3. PelT 
Column: RTX-S (30x.S3x5) 
Carrier: N2. ISmUmin 

Data fil.e: C:\PEAKW9S\12l6p3.CHR 0 
Sample: method blan.lt 

Oper:uor: map 

·248~V 
R.-. 
0~ .~------------~r-~~------------------------------------------------------------------------~ 

~ ~ 
1.4$8 I 

2.391 
2

; 
... ........ 3~ 
3.~1 • 
4.175 ~ ~ 

s.msr 
sr 
7~ 

:t 
10~ 

10.8!11 • 

12.1)!12~ 

''t 
141 

15 ~ 

18j 

mp-X)IeMIIO.as& 

./12.050 

17 1-

l7.8e1&r 

~------------~~----------------------------------7---------------------------~ 

Retention Component 

4.858 Benzene 
5.141 Benzene 

10.558 m~Xylene 
17.858 SURR-8FB 

Number 

1 
1 
5 
7 

4 

Area 

54.422 
50275 
58.797 

18981.540 

19143.034 

External Intern II Units 

0.88 0.6789 ppb 
o.e3 0.6272 ppb 
0.71 0.7132 ppb 

101.75 101.7504 ppb 

103.77 103.7697 



Lab name: TEG Pueno Rico 
Analysis dare: 12116/1998 14:47:05 

Method: EPA 8021 Mod. 
Lab ID: GC-3 

[)e,criplion; PJD. GC-3. P&:T 
COOmm: RTX-5 (30d3x.S) 
Cmier. N2, lSmUmin 

Dala file: C:\PEAKW95\1216p6.CHR 0 
Sample: DRUM 112 284211201CH2 

Operator: map 

·124.233rnV 
R-.ao r---------------~----------------------------------------------------------------------------~ 
0 . .483 
1 C»1 1 

~~2 
3,~1!1 3 

~ r 

' sr 
:!.a33 e~ 

.>M.~~ 
II .. ~~.~ · .J··~~-~ 

'1.8f12 . .,,., 
t2~ L-------------------------~~·· ~~~···-=-~=~=-=·~=~=~-=·=-·=~'='-_··~-=---·-===~~~·~~~'=2sm~------------------------------------_J 

Retention Component Number Area 

5.933 SURR-TFT 
12.558 SURR..SFB 

2 516.083 
7 1766.882 

2 2282.945 

External Internal Units 

11.98 
9 .47 

21 .45 

11.9834 ppb 
9.4714 ppb 

21.45-47 



Lab name: TEG Pueno Rico 
Analysis dale: 1211611998 15:37:58 

Metbod: EPA 8021 Mod. 
Lab ID: GC-3 

Description: PID. GC-3. P&T 
Column: RTX-S (30x.S3x.S) 
Carrier: N2, JSmLimin 

Da~a tile: 1216p8.CHR 0 
Sample: DRUM #3 2842/1201CH2 

Operalor: map 

-62.117mV 
R-*'> 0.175 ---- -----,- - - ./0.17..------------------------------------. 

' , .. .,. 'r ~ _,, . .,s 
1.500 I "C:='" .J1 .50() 
2.200 2" ' .J2.200 

3- "-.. 

5-

eoeo ~~~ 
1; 

sr 
~~~ 

1oL 
' 11r 

12~ 
12~3L 

14! 

•· .... _ SURR·TI"TI8.oeo 

-------------~----------------------------------~ 

Retention Component Number Aiea 

6.050 SURR-TFT 
12.825 SURR-SFB 

2 558.786 
7 2200.902 

2 2759.688 

Extemal Internal Units 

e.-49 
11 .80 

18.29 

6.4877 ppb 
11.7979 ppb 

18.2856 
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Leader In On-Srte Sampling ana Analysrs 

Mr. Marty Clasen 
CH2MHILL 
4350 W. Cypress Street, Suite 600 
Tampa, Florida 33607 

August 15, 1998 
TEG Project #98!0731 CH2-1 

SUBJECT: DATA REPORT- CH2M HILL PROJECT NO. 146801.US.SC 
SITE #2842 

Dear Marty, 

Please find enclosed the analytical report for the samples collected by CH2M HILL personnel 
from the above-referenced site and delivered to TEG under the proper chain-of-custody protocol. 
TEG's Puerto Rico certified-chemist performed the following analyses: 

• 5 water samples analyzed for TRPH by modified EPA test method 418.1. 
• 5 water samples analyzed for TPH-gas/diesel by modified EPA test method 8015. 
• 5 water samples analyzed for BTEX by modified EPA test method 8020. 
• 5 water samples analyzed for PAHs by modified EPA test method 610. 
• 5 water samples analyzed for total lead. 
• 1 equipment blank water sample analyzed for BTEX, TRPH, TPH-gas/diesel, P AHs and total 

lead. 
• 1 field blank water sample analyzed for BTEX, TRPH, TPH-gas/diesel, PAHs and total lead. 
• 1 trip blank water sample analyzed for BTEX by modified EPA test method 8020. 
• Laboratory QA/QC analyses for TPH-gas/diesel, TRPH, P AHs 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. 

TEG 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, 
TEG 

Principal 

Attachments 

TEG-PUERTO RICO · PMB 627. HC-01 Box 29030. Caquas. PR 00725 • Phone {787) 720.0329 • Fax {787)789-3858 • Pager 759-1255 Unrt 217-4053 



CARIBBEAN BIORESEARCH, INC. 
E11vironmental & Biological Testing Laboratories 

EL RETIRO INDUSTRIAL ZONE 

P.O. BOX 325. SAN GERMAN. PUERTO RlCO. 00683 

TEL .. : (787) 892-2650 I 892-2680 

FAX: (787) 892-1054 

CBI REPORT NO: 66712-08-98 

REPORT TO: TEG - PUERTO RICO 
PMB 627, HC 01 , BOX 29030 
CAGUAS, PUERTO RICO 00725 

ATTN: MR. KEVIN SHELBURNE 

SAMPLE DESCRIPTION: Water Samples of July 31 , 1998, 7 Bottles. 

TEG Project No. : 9810731 CH2-1 

Sample Received: August 3. 1998 Sample Reported: August 5. 1998 

) 2842- MW2 0.040 

) 2842- MW3 0.017 

0.038 

) 2842- MW1 0.041 

) 2842 - EB10 < 0.005 

) 2842- FBI < 0.005 

7) 2842 - DUPEL 0.008 

Parameter Batch CBI Sample Original Duplicate 
Number No. Value (mg/L) Value (mg/L) 

Total Lead (Pb) 080598 66712-4 0.041 0.040 

Notes: (1) Sampling by Client Representative. 
(2) Reference: EPA 600 239.2. 

Please see reverse side for explanations and other information. 

Spike% 
Recovery 

92.5 



.. _ ..... .. '""" ........ . 

Explanation of Terms: 

Detection lim1ts 1s the smallest amount wh1ch can be reported It IS dependent upon many 
factors such as sample matnx sens1t1v1ty of test method. and sens1t1V1ty of instrumentation 
The detection limit therefore may change from sample to sample 

< = less than 

> = greater than 

NO = Not Detected 

mg/L = milligrams/liter (equivalent to ppm for water samples ) 

IJQ/L = m1crograms/liter (eqUivalent to ppb for water samples ) 

ppm = parts per million, milligrams/kilogram 

ppb = parts per b1llion, m1crograms/k1logram 

Report interpretation: 

The results mcluded in this report reflect the findmgs of th1s laboratory for the art1cle tested. 
If the report does not contain a result from a test for which you requested. please contact us . 

:- ";-. -~- ). '.' .' .. 
. . ; .• "(,· - · .•. ··. : ,.: .• The non-reporting of a test result 10 this report does not mean the presence or absence of 

~~ substance in the sample. If you have any questions concerning th1s report. please 
Con\act US Immediately. 

~tention of Samples and Reports: 

, We retain samples for approximately three (3) weeks after the completion of testing. We 
retain copies of our reports for five (5) years after completion of testing. 

Confidentiality: 

Each report will be sent to you on a confidential basis. If you wish us to provide a copy of 
the report to some other party, please prov1de us with a wntten permission and the name 
and address of the party to whom you w1sh the report sent. 

Liability: 

Caribbean Bioresearch Incorporated does not assume responsibility for interpretation of test 
results. Test results must be interpreted by the customer based on established/accceptance 
criteria. Any extrapolation of subm1tted data to other samples is the responsibil ity of the 
customer. 



CARIBBEAN BIORESEARCH, INC. 
Environmental & Biological Testing Laboratories 

EL RET!RO INDUSTRIAL ZONE 

P.O. BOX 3V, SAN OERMAN, PUeRTO RJCO, 00683 

TEL.: (7~ 1192-2650 1892-2680 

.• CBJ REPORT NO: 73791-05·99 

REPORT TO: ENVIRONMENTAL SAMPLING & LABORATORY SERVICES 
PMB 627, HC 01 , BOX 29030 
CAGUAS, PUERTO RICO 00725 

ATTN: MR. KEVIN SHELBURNE 

TEG Project No.: 9910514CH2-1 +2 Location : RRNS Marina 

SAMPLE DESCRIPTION: Water samples, eight (8) battles 

Sample Received: May 18, 1999 Sample Reported : May 21 . 1999 

~~};:·; -<::;~ ~:f;l::;;·~ ~· :~ :~~;·:·::~\1 : . .• ;;.:' ~ _ ;f~;:: ~~~~;.~:~; :[~~:·'~ ~~@~ \( :<.: .. ,, . . .. . 

Sample Identification Total Lead mg/L Total Dissolved 

(Unfiltered) Lead mg/L 
(Filtered) 

A 8 

• 
'1) 2842- MW-2 0.26 0.23 K 

I ' 2) 2842- MW-3 0.22 0.26 ""'V 

b 
3) 2842- MW-4 0.25 0.26 J ~I n 

EQB IKA 0.22 N/A ~ ~ 4) 2842 - I :,)} ..,. 
5) 2842- DUPEA 0.27 NIA 01 

\ 

Parameter Batch CBI Sample Original Duplicate Spike% 
Number No. Value (mg/L) Value (mg/L) Recovery 

A) Lead (PI:>) Unfiltered 051999 737Q0-7 0.067 0.066 102 

8) Lead (Pb) F iltered 051999 73791·38 0.26 0 .26 95 

Notes: (1) Sampling by Client Representative. 
(2} Reference: EPA 600 Method 239.1 & 2 . 

• Analyzed by: -.!1.~/L=---------

Pl~se see re11erse side tor uplanitiOns and other informat1on. 



~eg 
Leader In On-Srte Sampllf1g and 1\nalysrs 

CH2M HILL PROJECT NO. 146801.US.SC 
ROOSEVELT ROADS NAVAL BASE, SITE 2842 

CEIBA, P.R. 

TEG Project #9810731 CH2-1 

TRPH (EPA Method 418.1) ANALYSES 0 F WATER 

SAMPLE DATE TRPH 

NUMBER ANALYZED (mg/L) 

METHOD BLANK 8/14/98 ND 

2842/124- MW1 8/14/98 NO 

2842- MW2 8/14/98 NO 

2842- MW3 8/14/98 NO 

2842- MW4 8/14/98 NO 

2842- DUPE1 8/14/98 NO 

2842- EB10 8/14/98 ND 

2842 - FB1 8/14/98 ND 

DETECTION LIMIT (mg/L) 10 

SAMPLING PERFORMED BY CH2M HILL PERSONNEL 
'ND' INDICATES NOT DETECTED AT LISTED DETECTION LIMIT 
mg/l = MILLIGRAMS PER LITER 
ANALYSES PERFORMED BY: MARCO PEDRAZA 
DATA REVIEWED BY: KEVIN SHELBURNE 

Page 1 of4 

TEG-PU[RTO RICO • PMB 627 HC-01 Box 29030. Caguas. PR 00725 • Phone 1787) 720-{)329 • Fax /7871 789-3858 • Pager 759-1255 Unrt 217-4053 



CH2M HILL PROJECT NO. 146801.US.SC 
ROOSEVELT ROADS NAVAL BASE, SITE 2842 

CEIBA, P.R. 

TEG Project #9810731 CH2-1 

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

SAMPLE 
NUMBER 

METHOD BLANK 

2842/124 - MW1 
2842- MW2 
2842- MW3 
2842- MW4 

2842- DUPE1 
2842- EB10 
2842 - FB1 

DETECTION LIMIT (mg/L) 

SAMPLING PERFORMED BY CH2M HILL PERSONNEL 

DATE 
ANALYZED 

8/4/98 

8/4/98 
8/4/98 
8/4/98 
8/4/98 
8/4/98 
8/4/98 
8/4/98 

"NO" INDICATES NOT DETECTED AT LISTED DETECTION LIMIT 
CONCENTRATIONS BASED ON DRY WEIGHT 

Page 2 of4 

TPH-GAS 
C5-C12 
(mg/L) 

ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

10 

TPH-DIESEL 
C13-C24 

(mg/L) 
ND 

ND 
ND 
ND 
NO 
ND 
ND 
ND 

25 

mg/L = MILI.IGRAMS PER LITER 
ANALYSIS PERFORMED BY: MARCO A. PEDRAZA 

OA TA REVIEWED BY: KEVIN SHELBURNE 

TEG-PUERTO RICO • PMB 627. HC.O I Box 29030. Caguas. PR 00725 • Phone (787) 7 20.0329 • Fi!x (787) 789·3858 • Pager 759-1255 Unot 21 7-4053 
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TEG Project #9810731CH2·1 
ANALYSIS DATE : 8/14198 

CH2M HILL PROJECT N0.146801.US.SC 
ROOSEVELT ROADS NAVAL BASE, SITE 2842 

CEIBA, P.R. 

PAH (Mod. EPA Method 610) ANALYSES OF WATER 
PARAMETER MDL 2842/124-MW1 2842-MW2 2842-MW3 2842-MW4 

(mgll) (mgll) (mg/L) (mg/L) (mgll) 

ACENAPHTHENE 0.2 NO NO NO NO 
ACENAPHTHYLENE 0.2 NO NO NO NO 

ANTHRACENBPHENANTHRENE 0.5 NO NO NO NO 
BENZO(a)ANTHRACENE 0.2 NO NO NO NO 

BENZO (a) PYRENE 0.2 NO NO NO NO 
BENZO (b) FLUORANTHENE 0.2 NO NO NO NO 

BENZO (ghi) PERYLENE 0.2 NO NO NO NO 
BENZO(k)FLUORANTHENE 0.2 NO NO NO NO 

OIBENZO (a,h) ANTHRACENE 0.3 NO NO NO NO 
FLUORANTHENE 0.3 NO NO NO NO 

FLUORENE 0.3 NO NO NO NO 
INDENO (1 ,2,3-cd) PYRENE 0.3 NO NO NO NO 

NAPHTHALENE 0.3 NO NO NO NO 
PYRENE 0.3 NO NO NO NO 

SAMPUNG PERFORfooiED BY 012N HIU. PERSONNEl 
'NO" INDICATES NOT DETECTED AT USTED DETECTION UloiiT 
n¢ z MJ.1JGRAMS PER UTER 
METHOD SURROGATE OOCl.UTES Willi NAPtmW..ENE 

Page 3of4 

2842-DUPE1 2842-E810 2842-FB1 
(mg/l) (mg/L) (mg/L) 

NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 



CH2M HILL PROJECT NO. 146801 .US.SC 
ROOSEVELT ROADS NAVAL BASE, SITE 2842 

CEIBA, P.R. 

TEG Project #9810731CH2-1 

BTEX (Mod. EPA Method 8020) ANALYSES OF WATER 

ETHYL-
SAMPLE DATE BENZENE TOLUENE BENZENE 
NUMBER ANALYZED ~ugtq ~u9/L) (Ufl/q 

METHOD BLANK 8/6/98 NO NO NO 
METHOD BLANK 8/7/98 NO NO NO 

2842/ 124 - MW1 8/6/98 NO NO NO 
2842- MW2 8/6/98 NO NO NO 
2842- MW3 8/7/98 NO NO NO 
2842- MW4 8/7/98 NO NO NO 

2842- DUPE1 8/7/98 NO NO NO 
2842- EB10 8/6/98 NO NO NO 
2842-TRIP 8/6/98 NO NO NO 
2842- FB1 8/6/98 NO NO NO 

DETECTION LIMIT (u9/L) 5.0 5.0 5.0 

TOTAL 
XYLENES 

(ug/L) 
NO 
NO 

NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 

15.0 

SAMPLING PERFORMED BY CH2M Hill PERSONNEL ANAlYSES PERFORMED BY:JOS£ MIGUEL P£ REZ 
ugll • MICROGRAMS PER LITER DATA REVIEWED BY: KEVIN SHELBURNE 
'NO" INDICATES NOT DETECTED AT LISTED DETECTION liMIT 

Page 4 of 4 

TEG·PUERTO RICO • PMB 627. HC.O I Box 29030. Caguas. PR 007 25 • Phone {787) 7 20.0329 • Fax (787) 789·3858 • Pager 759- I 255 Untt 2 I 7-4053 



QA/QC REPORT - CALIBRATION DATA 

TEG Project #9810731 CH2-1 

DAILY CALIBRATION DATE· 8114198 

INITIAL OPENING 

COMPOUND DETECTOR CALIBRANGE RF %RSD ABS RF 

TRPH IR 10-1,000 764.6 15.7% 0.727 687.8 

CAUB RANGE ·RANGE Of CAL.IBAA TION CURVE IS IN ppm 

INJT1Al RF ·AVERAGE RESPONSE FACTOR FROM MULTIPOINT CALIBRATION CURVE 
"4 RSO ·LINEARITY OF MUlTIPOINT CALISRATION CURVE(+/· 20"4 ACCEFTA8L.E UMCTS) 

AREA· AREA COUNTS FROM DAILY CALIBRATION STANDARD 
RF. DETECTOR RESPONSE FACTOR FROM Ml().f>()INT CALI8RATION STANDARD 
"4 01FF · DIFFERENCE, IN PERO:HT, 8ElWE£H THE AVERAGE RF AND THE OPENING OR Q.OSING RF (+/· 15"4 ACCEPTABLE LIMITS) 

OPENING· MID-POINT CAl.IBRATIOH STANDARD ANAL VZED BEFORE SAMPLE ANALYSES BEGIN 
Q.OSING ·MID-POINT CAUBRATIOH STANDARD ANAL VZED AFTER SAMPLES ANALYSES ARE COMPlETE 

ANALYSES PERFORMED BY: MARCO PEDRAZA 

0-' TA REVIEWED BY: KEVIN SHELBURNE 

TRANSGLOOAL E.NVIROHMENTAL GEOCHEMISTRY 
PM8 627, HC01 BOX 29030, CAGUAS, P.R. 00725 

TELEPHONE (787) 7~ FAX 789-3858 

CH2M HILL 146801.US.SC 

PROJECT NAME· SITE 2842 

CLOSING 

%DIFF ABS RF 

10.0% 0.730 684.9 

o/oDIFF 

10.4% 



QAJQC REPORT - MS/MSD DATA 

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

TEG Project #9810731CH2-1 

COMPOUND SPK CONC MS CONC %REC MS MSD CONC %REC MSD 
(ppm) (ppm) (ppm) 

TRPH 500 551 110% 552 110% 

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

CH2M HILL 146801.US.SC 
PROJECT NAME: SITE 2842 
RPD ACCEPTABLE 

RPD 
0% 15% 

ACCEPTABLE 
RECOVERY 
80%-120% 

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

ANALYSES PERFORMED BY: JOSE MIGUEL 

DATA REVIEWED BY: KEVIN SHELBURNE 

TRANSGLOBAL ENVIRONMENTAL GEOCHEMISTRY 

PMB 627, HC~1 BOX 29030, CAGUAS. P.R. 00725 

TELEPHONE (787) 720-0329 FAX 769-3858 



LA BORA TORY QA/QC 

CH2M HILL, SITE 2842 

TEG Project #9810731CH2-1 

BTEX (Mod. EPA Method 8020) ANALYSES OF WATER 

SAMPLE DATE BENZENE TOLUENE 
NUMBER ANALYZED {ug/L) {uglq 

2842/124-MW1 8/6/98 NO NO 
2842/124-MW1 rep. 8/6/98 NO NO 

DETECTION LIMIT (ugtq 5.0 5.0 

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

TPH-GAS TPH-DIESEL 
SAMPLE 
NUMBER 

2842-DUPE1 
2842-DUPE1 rep. 

DATE 
ANALYZED 

8/4/98 
8/4/98 

DETECTION LIMIT (mg/L) 

"NO" INDICATES NOT DETECTED AT LISTED DETECTION LIMIT 
mg/1. • MILLIGRAMS PER LITER 
ug/1. • MICROGRAMS PER LITER 
ANALYSES PERFORMED BY: MARCO A. PEDRAZA 
DATA REVIEWED BY: K£V1N SHELBURNE 

C5-C12 C13-C24 
(mg/L) (mg/L) 

NO 
NO 

10 

NO 
NO 

25 

ETHYL- TOTAL 
BENZENE XYLENES 

{ug/L) (ug/L) 

NO NO 
NO NO 

5.0 15 



QAJQC REPORT - MS/MSD OAT A 

MATRIX SPIKE (MS)IMATRIX SPIKE DUPLICATE (MSD) 

TEG Project #9810731CH2-1 CH2M HILL 146801.US.SC 
PROJECT NAME: SITE 2842 

COMPOUND SPKCON MS CONC o/oREC MS MSD CONC %RECMSD RPD ACCEPTABLE ACCEPTABLE 

{~~m~ {~~m~ {~~m} RPD RECOVERY 
TPH-GAS 100 102 102% 109 109% 6% 15% 80% - 120% 
TPH-DIESEL 1000 864 86% 982 98% 13% 15% 80% - 120% 

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

% REC - PERCENT RECOVERY OF SPIKE FROM MATRIX 

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

ANALYSES PERFORMED BY: MARCO A PEDRAZA 
DATA REVIEWED BY: KEVIN SHEL8URNE 

TRANSGLOBAl ENVIRONMENTAL GEOCHEMISTRY 

PMB 627. H~1 BOX 29030. CAGUAS. P.R 00125 

TELEPHONE (787) ~329 FAX 789-3858 



QA/QC REPORT - CALIBRATION DATA 

TEG Project #9810731CH2-1 
DAILY CALIBRATION DATE: 814/98 

INITIAL OPENING 
COMPOUND DETECTOR CALIBRANGE RF %RSD AREA RF 
TPH GASOLINE FlO #1 (gc1) 10-40,000 0.50 9.7% 155.04 0.52 
TPH GASOLINE FlO #2 (gc1) 10-40,000 0.65 8.1% 190.22 0.63 
TPH DIESEL FlO #1 (gc1) 25- 40,000 0.47 8.8% 1585.36 0.45 
TPH DIESEL FlO #2 (gc1) 25-40,000 0.25 5.4% 837.31 0.24 

CALIB RANGE- RANGE OF CALIBRATION CURVE IN ppm 
INITIAL RF- AVERAGE RESPONSE FACTOR FROM MULTIPOINT CALIBRATION CURVE 
% RSD - UNE.ARJlY OF MULTIPOINT CALIBRATION CURVE (+/-15% ACCEPTABLE LIMITS} 
AREA- AREA COUNTS FROM DAILY CALIBRATION STANDARD 

· RF - DETECTOR RESPONSE FACTOR FROM MID-POINT CALIBRATION STANDARD 

CH2M HILL 146801 .US.SC 
PROJECT NAME· SITE 2842 

I CLOSING 
%DIFF AREA RF 
3.4% I 150.36 0.50 
2.5% 180.14 0.60 
3.6% 

l 
1208.12 0.40 

4.3% 713.22 0.24 

% DIFF -DIFFERENCE. IN PERCENT. BElWEEN THE AVERAGE RF AND THE OPENING OR CLOSING RF (+/- 15% ACCEPTABLE LIMITS) 
OPENING - Ml().f>()INT CALl BRA TION STANDARD ANALYZED BEFORE SAMPLE ANALYSES BEGIN 
CLOSING - Ml().f>()INT CALl BRA TION STANDARD ANAL VZED AFTER SAMPLES ANALYSES ARE COMPLETE 

ANAL VSES PERFORMED BY: I.IARCO A. PEMAZA 
DATA RE\I1EWEO BY: KEVIN SHEl.IIURNE 

TRANSGLOBAL ENVIRONMENTAL GEOCHEMISTRY 

PMB 627. HC-01 BOX 29030, CAGUAS. P.R. 00725 

TELEPHONE (787) 720-m29 FAX 789-3858 

%DIFF 
0.2% 
7.6% 
14.3% 
4.9% 



Lab name: TEG Puerto R1co 
Analysis date: 08/04/1998 09:40:37 

Method: EPA 8015 Mod 
Leb 10: GC-1 

Description: Fid 1 
Column: XTI-5 (30x.53x1 .5) 
Carrier: N2 1.1 kg/cm2 

Data file: 0804FA1 .CHR () 
Sample: 100/1000 ppm G/0 Open 

Operator: MP 

,. 
) 

~GASOLINE 

h_ 
~.-
~STAND BY 2.670 mV 

I 

Component 

GASOLINE 
DIESEL 

~ r·-
f, ·-iT AND BY 2.670 mV 
r 

~ 
! 
> 
' 

Retention Area Internal Units 

6.733 155.041 103.8803 ppm 
14.816 1585.361 1131.5813 PPM 

1740.402 1235.4616 

98.504mV 



Lab name. TEG Puerto Rtco 
Analysis date: 08/04/1998 09:40:37 

Method: EPA 8015 Mod 
Lab ID: GC-1 

Description: FID 2 
Column: XTI-5 (30x.53x1.5) 
Carrier: N2 1.1 kg/cm2 

Data file: 0804FB1 .CHR () 
Sample: 100/1000 ppm G/D Open 

Operator: MP 

-4.784mV 
Retentiot 

105.216mV 

nnnn ~------------------------------------------------------------------------------~ 
I'\ ""'""' 1 .... 
1.608 2 ~ 

3.966 ~ c 
5 -
6 · 
7-
8 -
9 -

10r-
11 :.. 
12L 

13 3313 -
14;-
15 "-
16 :.. 
17 -
18 -
19;
:>o -
21 \.. 

~~ ~ 
24t 
25 -
26'-
27 -
28 -
29 -

GASOLINE 
DIESEL 

f .. 
J 

i: 

~IESEL 
~ 
~ 
f 
1 
~, , 

Retention 

3.966 
13.333 

Area External Units 

190.220 97.00 ppm 
837.307 1128.84 PPM 

1027.527 1225.84 



Lab name: TEG Puerto Rico 
Analysis date: 08104/1998 15:38:55 

Method: EPA 8015 Mod 
lab ID: GC-1 

Description: Fid 1 
Column: XTI-5 (30x.53x1 .5) 
Carrier. N2 1.1 kg/cm2 

Data file: 0804FA11.CHR () 
Sample: CLOSE STD 

Operator: MP 

Component 

f GASOLINE 

DIESEL 

Retention Area Internal Units 

GASOLINE 
DIESEL 

5.233 150.362 100.7452 ppm 
11 .550 1208.117 862.3160 PPM 

1358.478 963.0612 

98.504mV 



Lab name: TEG Puerto Rico 
Analysis date: 08/04/1998 15:38:55 

Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: FlO 2 
Column: XTI-5 (30x.53x1 .5) 
Carrier: N2 1.1 kg/cm2 

Data file: 0804FB11 .CHR () 
Sample: CLOSE STD 

Operator: MP 

-4 784mV 
Retentiot 

105.216mV 

l'l ('t()A 1 -----r---=-==---========:=:================~=r::~=~==~=~ ",..,..~ 1 ~ 
1.675 2 - .__a_ 

3 ~ r 4.041 4}- GASOLINE 
s ~ 
s ! 

7 ' f 8 ~ 
9 -

10:- -n ;. 
12 '-

13 45
13

'" i~t- DIESEL 14 >-
1 5 ~ 
16 ' ~ " 
11 c it-
1sL 
19l ; 
201- ;~ 
21 1- =,---

~~~ J;-
24 r lf<. 25 -

~~ [ 
28 ~ 
29-

GASOLINE 
DIESEL 

Retention 

4.041 
13.450 

' 
L 

Area External Units 

180.139 91 .86 ppm 
713.224 961 .55 PPM 

893.363 1053.42 



Lab name: TEG Puerto Rico 
Analysis date: 08/04/1998 10:27:10 

Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: Fid 1 
Column: XTI-5 (30x.53x1.5} 
Carrier: N2 1.1 kg/cm2 

Data file: 0804FA2.CHR () 
Sample: Matrix Spike 

Operator: MP 

-11 .496mV 

Component Retention Area Internal Units 

GASOLINE 
DIESEL 

5.141 152.749 102.3446 ppm 
12.141 1210.979 884.3588 PPM 

1363.727 966.7033 

98.504mV 



lab name: TEG Puerto Rico 
Analysis date: 08/04/1998 10:27:10 

Method: EPA 8015 Mod 
lab 10: GC-1 

Description: FlO 2 
Column: XTI-5 (30x.53x1.5) 
Carrier: N2 1. 1 kg/cm2 

Data file: 0804FB2.CHR () 
Sample: 19Q11000 ppm G'O Op90 rn~ ( ,- ;1 

Operator: MP 
S.p,·Jic.. Pv;;A"cc.- fc.. 

~ '/Y/~v 

-'4.784mV 
RetentJo1 
"nee 
1'\ " .. .. 1 ~ 
1.758 2-

3i- ---------,...-~~---- -..-- - --
/ GASOLINE 1 3.958 4 ~ 

sr 
6 -
7 '-
8 -
g :.. 

10 ,-
11 -
12l 

13.0513 1-
14 -
15i-
16\.. 
17L. 
18-
19 ~ 
20 :.. 
21 -
22 -
23-
24 -
25-
26 1.. 

Component 

GASOLINE 
DIESEL 

t 
~ SEL 

Retention 

3.958 
13.050 

l 

Area Extemaf Units 

171 .407 108.93 ppm 
728.308 981.89 PPM 

899.715 1090.82 

105.216mV 



Lab name: TEG Puerto Rico 
Analysis date: 08/04/1998 1 1:06:37 

Method: EPA 8015 Mod 
Lab ID: GC-1 

Description: Fid 1 
Column: XTI-5 (30x.53x1 .5) 
Carrier: N2 1.1 kg/cm2 

Data file: 0804FA3.CHR () 
Sample: Method blank 

Operator: MP 

-11 .496mV 
Retenti01 

,---
... . H-

2 ~ .. - . 3 
3225 4 ~ 

~ ~ 
7 -
a:.. 
g ,.. 

1or 
11 .. 
12 r 
13 r 
14 f-
15 ~ 
16 .. 
17-
1ar 
19:.. 
20~ 
21 1 
n~ 
23 1-
24 ~ 
25 !.. 
26!.. 
27~ 
28l-
29' 

\ 

I 

I 

I 
\ 

I 
I 

( 
I 

\ 
\ 
{ 

I 
f 
I 
I 

98.504mV 

30 ~ 
31 r 
32 :.. 
33t 
~---------~-----------------------------------------------------------------

Component Retention Area Internal Units 

0.000 0.0000 



Lab name: TEG Puerto Rico 
Analysis date: 08/04/1998 11 :06:37 

Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: FlO 2 
Column: XTI-5 (30x.53x1 .5) 
Carrier. N2 1.1 kg/cm2 

Data file: 0804FB3.CHR () 
Sample; Method blank 

Operator: MP 

4 .784mV 
Retentiat 

105.216mV 

~ n~o ~---------------------------------------------------------------------------------~ 

~~A~ 1 ~ ~.._:·~--~~::~~~~=:~==========::~~~=-~~~~~:=:===============~==~==~~~~ 2.350 ~ ~ 
4 -

~ r 
7 -
s~ 
g ... 

10
1 

11 1 
1 2 ~ 
13 '-
14 .-
15-
16 r 
17-
18 ~ 
19 -
20-
21 ,... 
22 " 
23 r 
24 c 
25 '-
26 -
27 -
28t-
29:-

Component 

--r --, -

' 

i 

I 
I 
~ 

Retention Area External Units 

0.000 0.00 



Lab name: TEG Puerto Rico 
Analysis date: 08/04/1998 13:03:05 

Method: EPA 8015 Mod 
Lab ID: GC-1 

Description: Fid 1 
Column: XTI-5 (30x.53x1 .5) 
Carrier: N2 1.1 kg/cm2 

Data file: 0804FA7.CHR () 
Sample: 2842-EB-10/0731CH2-1 

Operator: MP 

-11 .496mV 
Retentio1 

1-
1.533 2 -

3 -
4 r g[ 
7 t.. 

~t 
10r 
11 .-
12 >-
13 .. 
14 -
15· 
16 -
H L 
18-
19-
20 -
21 -
?? 
?3 .-
24 .. 
25r 
2sr 
27 ~ 

~~t 
30 ~ 

i 
I 

i 

98.504mV 

--------~--------------------------------------------------------------------

Component Retention Area lntemal Units 

0.000 0.0000 



Lab name. TEG Puerto R1co 
Analysis date: 08/04/1998 13:03:05 

Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: FlO 2 
Column: XTI-5 (30x.53x1 .5) 
Carrier: N2 1.1 kg/cm2 

file: 0804FB7.CHR () 
Sample: 2842-FB-1 /0731CH2-1 

Operator: MP 

Retention Area Extemal Units 

0.000 0.00 

105.216mV 

-
I 

~ T 



Lab name: TEG Puerto Rico 
Analysis date: 08/04/1998 14:08:29 

Method: EPA 8015 Mod 
Lab ID: GC-1 

Description: Fid 1 
Column: XTI-5 (30x.53x1.5) 
Carrier: N2 1. 1 kg/cm2 

Data file: 0804FA9.CHR () 
Sample: 2842-MW-1/0731CH2-1 

Operator: MP 

Component Retention Area Internal Units 

0.000 0.0000 



Lab name: TEG Puerto Rico 
Analysis date: 08/04/1998 14:08:29 

Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: FlO 2 
Column: XTI-5 (30x. 53x1 .5) 
Carrier: N2 1.1 kg/cm2 

file: C:\PEAKWIN\0804FB9.CHR () 
Sample: 2842-MW-2/0731 CH2-1 

Operator: MP 

-4.784mV 
Retenti01 

105.216mV 

0 025 - - --.-STAND BY 1.906 mV---- - - - - - ----- - - - - ------------- - - ----, 
1 -

1.533 2 '-
3'-
4 >-
5 ;-
6 · 
7 -
8 · 
9 -

10 -
11 r 
12 -
13-
14 -
15 l-
16 ;-
17-
18l 
jg[ 
21 1-
n -
23 ~ 
24 '-
25-

~~ ~ 
28 ~ 
29 o-

f-... 

Component Retention Area External Units 

0.000 0.00 



Lab name: TEG Puerto Rico 
Analysis date: 08/04/1998 14:55:37 

Method: EPA 8015 Mod 
Lab ID: GC-1 

Description: Fid 1 
Column: XTI-5 (30x.53x1 .5) 
Carrier: N2 1.1 kg/cm2 

Data file: 0804FA10.CHR () 
Sample: 2842-MW-3/0731CH2-1 

Operator: MP 

-11 .496mV 
Retenti04 

1;.. 
1.725 2 i-

3 L 
4 ~ 
5 -
s ~ 

7 '-
8 -
g L 

101-
11 1-
12r-
13 r 
14 r 
151-
16L 
171-
18 ~ 
19 1-
20 L 
21 r ')?t 23 
24 
2S L 
261-
27L 
281-
29 ' 
30 ~ 
31 !-
32 -
33 -

Component 

I 

I 

I 
I 

Retention Area Internal Units 

0.000 0.0000 

98.504mV 



Lao name. I tG f-'ueno roco 
AnalySis date: 08/04/1998 14:55:37 

Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: FlO 2 
Column: XTI-5 (30x.53x1.5) 
Carrier. N2 1.1 kg/cm2 

file: 0804FB10.CHR () 
Sample: 2842-MW-4/0731CH2-1 

Operator: MP 

-11 .496mV 
Retentiol 

98.504mV 

----• ..., - -- . ----------------------------------------------------------------~ 
1 208 1 ~ 

'] :.. 
3~ 

4r 
S r 
6 t-
7 '
ag ... 

10;_ 
11 -
12 :.. 
13 r 
14 ~ 
15-
18r-
1 7 ~ 
18>-
19!... 
2QL 
21 -

'' "' 23r-
24r-
2S L 
26 i-
27 -
28 :... 
29 -

Component Retention Area Internal Units 

0.000 0.0000 



Analysis date: 08/04/1998 13:36:00 
Method: EPA 8015 Mod 
Lab 10: GC-1 

Descnption: Fid 1 
Column: XTI-5 (30x.53x1 .5) 
Carrier: N2 1.1 kg/cm2 

Data fife: 0804FA8.CHR () 
Sample: 2842-DUPE1/0731CH2-1 

Operator. MP 

-11.496mV 
Retentlol 

98.504mV 

.-------~-------------------------------------------------------------------
1 

1.833 2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

~L_ ________ L-----------------------------------------------------------------------~ 
Component Retention Area Internal Units 

0.000 0.0000 



Lab name. TEG Puerto R1co 
Analysis date: 08/04/1998 13:36:00 

Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: FlO 2 
Column: XTI-5 (30x.53x1 .5) 
Carrier: N2 1.1 kg/cm2 

file: C:\PEAKWIN\0804FB8.CHR () 
Sample: 2842-0UPE1/0731CH2-1R 

Operator: MP 

-4.784mV 
Retenliot 
(\ """ --------

105.216mV 

~ .~;~ ~ : == ----=======================--=-=-=:=-=-=-::-===:===:=:=-===::_c=c=::=:::~-========:::~ 
3 '- / 
4 r j 
s ~ 

~~ 
8 1-
9 -

101-
11 ~ 
12-
13-
14 -
15 -
16 -
17 ~ 
18-
19 -

~~ r 
22 c 

Component Retention Area External Units 

0.000 0.00 

I 

L 



QA/QC REPORT- CAU BRATION DATA 
TEG Project 119810731CH2-1 
DAILY CALIBRATION DATE· 8114196 

INITIAL OPENING 

COMPOUND DETECTOR RF %RSO AREA RF 

NAPHTHALENE FIOII1 (gc4) 2.46 15.9% 267.73 2.68 

ACCNAPHTHENE FIOII1(gc4) 6.90 6.4% 470.83 7.85 

ACENAPHTHYLENE FI0#1lgc4) 6.84 4.5% 231.65 7.72 

FLUORENE FlO #1 (gc4) 6.43 4.4% 42.44 7.07 

ANTHRACENE/PHENANTHRENE FlO #1 (gc4) 5.21 2.1% 35. 13 5.85 

FLUORANTHENE FlO #1 (gc4) 5.09 3.2% 35.06 5.64 

PYRENE FlO #1 (gc4) 5.03 6.7% 17.00 5.67 

BENZO(a)ANTHRACENE FlO #1 (gc4} 4.30 4.9% 25.99 4.33 

BENZO (biK) FLUORANTHENE FlO 1111 (gc4) 9.13 1.1% 49.70 8.28 

BENZO (a) PYRENE FI0 #1 (gc4) 3 .. 23 5.9% 10.74 3.58 

INOENO (1,2,3-al) PYRENEIDB(ah)ANTRACENE FID #1 (gc4) 4.86 8.5% 40.71 4.52 

BENZO~}PERYlENE FlO #1 (9c4) 3.87 12.0% 22.71 3.79 

NAPHTHALENE FlO 112 (gc4) 2.72 19.2% 247.94 2.48 

ACENAPHTHENE FlO 112 lgc4) 6.70 9.8% 438.92 7.32 

ACENAPHTHYtENE FlO 112 (gc4) 6.62 8.6% 215.99 7.20 

FLUORENE FlO 112 (gc4) 6.40 12.2% 40.22 6.70 

ANTHRACENE/PHENANTHRENE FlO 112 (gc4) 5.23 5.7% 34.79 5.80 

FLUORANTHENE FI0#2(gc4) 4.92 5.5% 32.05 5.34 

PYRENE flO 112 (gc4) 4.94 6 .5% 14.45 4.82 

BENZO (a) ANTHRACENE flO tl2 (Oc4) 4.15 1.7% 25.13 4. 19 

BENZO (biK) FLUORANTHENE AOII2 (gc4) 5.51 4 .5% 48.60 5.40 

BENZO (a) PYRENE FlO 112 (gc4) 3.28 7.8% 1o.n 3.59 

INDENO (1,2,3-al) PYRENEJDB(ah)ANTRACCNE FlO 112 (gc4) 4.95 9.2% 37.94 4.22 

BENZO (ghj) PERYLENE FlO 112 (gc4) 3.n 9.7% 24.82 4.14 
CAllS RANGE -RANGE OF CAU8RA.T10N CURVE 1H ppm 
IHIT'IAL RF - AVERAGE RESPONSE FACTOR FROW MULTIPOINT CAUBRATIOH CURVE 
'4 RSD ·LINEARITY OF MUlllPOitfT CALIBRATION CURVE(+/- 20'4 ACCSPTABLE LIMITS) 
AAEA • AAEA COUNTS FROt.t DAI. Y CAUBRATIOH ST~ 
RF • DETECTOR RESPONSE FACTOR FROW WIH'OIHT CAUBRATIOH STANDARD 
'4 OIFF- DFFERENCE. ~ PERCSNT, BETWEEH TllE AVERAGE RF AND THE OPEHING OR CLOSING RF (+I-15'4ACCSPTA8LE LIMITS) 
OPENING -M~ CAUBRATIOH STANDARD ANAL VZED BEFORE SAUPl.E ANALYSES 8EG1H 
ClOSIHG • Wl!).f'()INT CALIBAATION STANDAAO ANAL Y2EO AFTER SAMPLES ANALYSES ARE COMPl.ETE 

AHA&. YS£S PERFORMED IIY: loWtCO A.. PEOAAZA. 
DATA R£VIEWED IIY: ICEWI SMEl.8I..RIE 

TRANSQ.OBAL EHY'fiONEHT AI. GEOCHOIISTRY 
- 827, HC-Ot BOX-· CAQIAS, PA Cl07ZS 

Tn.EPHOHE , .. , ~ 

'4DIFF 

8.8% 

13.7'4 

12.9'4 

10.0% 

12.4% 

14.8% 

12.7% 

0.7% 

9.3% 

10.9% 

6.9% 

2.2% 

8.6% 

9.2% 

8.8% 

4.7% 

10.9% 

8.6% 

2..5% 

0.9% 

2.0% 

9.4% 

14.8% 

9.7% 

CH2M HILL 
PROJECT NAME· SITE 2642 

CLOSING 

AREA RF % 01FF 

255.23 2.55 3.8% 

445. 15 7.42 7.5'4 

219.53 7.32 7.0% 

40.48 6.75 4.9% 

34.96 5.83 11.8% 

33.93 5.66 11.1% 

16.84 5.61 11.6% 

29.41 4.90 14.0% 

52.71 8.78 3.8% 

10.48 3.49 8.1% 

40.19 4.47 8.1% 

22.69 3.78 2.3% 

267.98 2.68 1.5% 

455.35 7.59 13.3% 

224.32 7.48 13.0% 

40.81 6.80 6.3% 

30.20 5.03 3.8% 

30.28 5 .. 05 2..6% 

14.99 5.00 1.2% 

23..75 3.96 4.6% 

35.40 5.90 7.1% 

9.28 3.09 5.7% 

42.26 4.70 5.1% 

23.00 3.83 1.7% 

. 



TEG Project #9810731CH2-1 

DATE · 8/14198 
COMPOUND 

ACENAPHTHENE 
ACENAPHTHYLENE 

FLUORENE 
ANTHRACENBPHENANTHRENE 

FLUORANTHENE 
PYRENE 

BENZO (a) ANTHRACENE 
BENZO(a)PYRENE 

INDENO (1 ,2,3-<:d) PYRENEJDB(ah)ANTRACENE 
BENZO(g~)PERYLENE 

ppm= PARTS PER MlWON 
SPK CONC-CONCENTRATION SPIKED INTO MATRIX 
MS CONC- ANAL VZED CONCENTRATION Of SPIKED SAMPLE 
% REC ·PERCENT RECOVERY OF SPIKE FROM MATRIX 

QA/QC REPORT - MS/MSD DATA 

MATRIX SPIKE (MS)IMATRIX SPIKE DUPLICATE (MSD) 

SPKCONC MSCONC %RECMS MSDCONC %RECMSD 
(ppm) (ppm) (ppm) 

40 41 103% 38 95% 
80 83 104% n 96% 
8.0 8.0 100% 7.3 92% 
8.0 8.6 107% 7.9 98% 
8.0 8.0 100% 8.0 100% 
4.0 4.1 102% 3.8 96% 
8.0 8.3 103% 8.4 105% 
4.0 4.6 114% 4.4 109% 
8.0 8.6 107% 8.8 110% 
8.0 7.0 88% 7.1 88% 

RPD- RElATlVE PERCENT DIFFERENCE BElWEEN MATRIX SPIKE AND MATRIX SPIKE DUPLICATE RECOVERIES 

ANAl VSES PERFORMED BV· MARCO A. PEDRAZA 
MTA~OBV KEVINS~ 

TRANSGl.OOAl EJIMRONNENTALG£0CHEMISTRY 

PM8 627. HC-01 BOX 2SIOJO. CAGUAS. P.R 00725 

TELEPHONE (8011) 720-0329 FAX 7&9-3858 

CH2M HILL 
PROJECT NAME· SITE 2842 

RPD ACCEPTABLE ACCEPTABLE 
RPD RECOVERY 

8% 15% 80%-135% 
8% 15% 80%-135% 
9% 15% 80%-135% 
9% 15% 80%-135% 
0% 15% 80%-135% 
6% 15% 80%-135% 
2% 15% 80%-135% 
4% 15% 80%-135% 
3% 15% 80%-135% 
1% 15% 80%-135% 



!,ah nan~: TE(i PUERTO RICO MOBILE 
A naiy.fis dJJJe: 08/UI/998 10:/ J:./9 

Method: EPA BWO 
Lab ID: GC-1 

Description: CHANNEL .J • FID I 
Column: X17-5 JOM;D.5.Jmm,J.5um 
Carrier: HELiUM I kglcmJ 

DaJaflk: 081./AFJ.chr 0 
Sample: PAH OPEN STD 

OperaJor: PEDRAZA 

,... _______ .,,.. ....... 
SOLVENT/7999 667 

NAFTHALENE/267 728 l r 
.~ 

5 ~ 

-12.800mV 

I 
Af'.C:: NAPI-lTWVI C::NC::J47n ~ 1 
ACANAPHTHENE/231 ~2 7 ,. 

FLUOREN842."-40 • I-
ll • 

PHENANTREN8ANTHRA2f~ 
11 i 
12 ... 

Fl t t(')RANTHI=NE/35.063 13 ~ 
PYREN817 000 1•t 

HI 

1•r 
BENZOfAIANTHRACENE/21.,1. 

18)-

BENZOIB KlFLUORANTEt.l!i 
BENZOfAJPYRENE/10 7« 20 ~ 

21 1-

niDCJI.I 7!A UlA"TLJD61'C~tZ2r 
BENZqGHIJPERYLENE/22.23} 

:t 

""F:"'"": . . . . • • -
~ ,, .... ~-...-""' ••sl ? (unltnowniiUOO 

I 
I ···- NAFTHALENE/2.700 

..... - AC.ANAPHTHENEJ8:;;so-- ACENAPHTHYLENEJUU 

· FLUORENE/7.1183 

; PHENANTRENEIMTHRACENEI10.3te 

Fl IH'lAANTl4F.NE/13.21Se 
PYRENEI13.7U 

8EHZ~)AHTHRACENE/1U50 

\ BENZ018 IQFLUORANTENE/11.318 
\ BENZO{A)PYR£NE/11.H4 

'. 

12l.OOOmV 

-----· ·--..I ____________________________ ____J 

Component Retention 

SOLVENT 0.050 
NAFTHAL!:NE 2. 700 
ACENAPBTHYLENE 6.283 
ACANAPBTHENE 6.750 
FLUORENE 7. 983 
PBENANTRENE/ANTBRACENE 10. 366 
FLUO~TBENE 13.266 
PYRENE 13 . 783 
BENZO [A] ANTHRACENE 16 . 850 
BENZO [B_K)FLUORANTENE 19 . 316 
BENZO[A)PYRENE 19.966 
DIBENZ[A_B)ANTBRACEHE/I22 . 183 
BENZO[GBI )PERYLENE 22. 600 

Area 

7999.667 
267.728 
470 . 830 
231.652 
42.440 
35.128 
35.063 
17.000 
25 . 9815 
49 .703 
10.744 
40 .708 
22 .712 

9249.361 

External Internal unit• 

0 . 00 0.0000 " 108.39 108.3919 ppm 
68.24 68 . 2362 ppcll 
33.87 33. 81573 ppm 

6.60 6.6003 ppm 
6 .74 6.7424 ppm 
6 .70 6 .7042 ppm 
3 . 38 3.3797 ppm 
6.04 6.0433 ppm 
5.44 5. 4439 ppm 
3.33 3 . 3262 ppm 
8.38 8.3761 ppm 
5 . 87 5 . 8687 ppm 

262.98 2152.9802 



Lab name: TEG PUERTO RICO MOBILE 
Analysis dllit!: 081141/998 10: I 3:49 

Method: EPA 8100 
l.Ab/D: GC-4 

1~criotton: CHANNEL 4- FID 2 
,~..,..o,umrr: XTI-5 30M,/D.53mm,J.5um 
Carrur: HELIUM I kglcm.J 

Dauzfrk: 0814BFI.CHR 0 
Sample: PAR OPEN STD 

OperaJor: PEDRAZA 

·t2.800mV 

( unknown)/7093 7 <IS 

128.000mV 

--i.--)10.110 ·-~-..,---::-:----:---:~--=----::=--===-==-===-==--.-::-:e.:::: ... =. =::-===.,.:=c,(llfl"'-)10..2'11 

NAFTHALENE/247.944 

Af'I'..,AD ... To.<VI 1'11.11'1~~~· 
ACANAPHTHENE/215.900 -7L 

FLUORENE/40.216 I t-·-10 1-
PHENANTRENEJANTHRA~1~ 

12-

1sr-
1a.-

8ENZO(AIANTHRACENEJ217 ~ 
18'-

18 ~ 
KJFLUORANTEI-'""• 

Jf>T 20r 
%1 -

1 
~...,. U I-

'"''ANTo.<QA f'~'"'"'"' 
8ENZO{GHI)PERYLENE/24.: t 

25 '-

l 
I 
1 
J 
I 

I 

···-- NAFTHAL£NU.U&3 

·····- ACANAPHTHENEII.tae ACENAPHTHYLEN£11..600 

FLUORENEJ&.2111 

! PHENAHTRENEJANTHRACENEI1UOO 

\ (untnown)t1U111 
J - Fl llnAANTlU!NE/13.633 
J PYRI!NEI1"-0JO 

I 

~ 8ENZOWAiffliRACENEI17.1S3 
I 

·- • BENZOJB IQFLUORANTENEJ1t.&S3 
• ActntvAtoVDJ:NE/20.213 
(unllnown)t20.700 

. 
--- ----------------------------------------------------------~ 

Component Number Retention Area External Internal unita 

NAFTBALENE 
ACENAPBTHYLENE 

l 
3 

A~B~E~ 4 
FLUORENE 5 
PBENANTRENE/1\NTBRAC~ 6 
~UORANTBENE 8 
PYRENE 9 
BENZO[A )ANTHRACENE 10 
BENZO[ B_K ) FLUORANTENE 12 
BENZO [A)PYRENE 13 
OIBENZ[A_ B]ANTBRACZNE/IN14 
BENZO[ GBI] PERYLENE 15 

12 

2.983 
6.500 
6.966 
8.216 

10 . 600 
13.533 
14.050 
17.133 
19.633 
20.283 
22.550 
23.016 

247.944 
438 . 922 
215.986 

40 .216 
34 . 786 
32 .053 
14 . 454 
25 . 134 
49 . 602 
10.767 
37.940 
24 . 823 

1171.627 

91 . 16 91 . 1!559 ppal 
65.51 65 . 5107 ppm 
32.63 32 . 6263 ppm 

6 .28 6.2838 ppm 
6.65 6 . ~512 ppm 
6.51 6.5148 ppm 
2 . 93 2 . 925~ ppm 
tL06 6 .0!564 ppm 
8 . 82 8 . 8207 ppm 
3 . 29 3 . 2826 ppm 
7 . 66 7 . 6646 ppm 
6 .59 6.5844 ppm 

244 . 08 244.0773 



Lab name: TEG PUERTO RiCO MOBILE 
Anarysis d4tt!: 0811411998 16:38:06 

Mt!1hod: EPA 8100 
Lab!D: GC-1 

Dncription: CHANNEL 3 - FJD I 
ColumJt: X77-5 JOM.ID.53mm.J.5um 
Carrier: HELIUM I kglcmJ 

Data jilt!: 0814Afl.CHR 0 
Samplt!: PAH CLOSE STD 
~raJor: PEDRAZA 

-12.800mV t U .OOOmV 

SOLVENfif954.389 ·- &OlVENTI0.060>----------- ---------~-.,...........,..,,_....,.,,..,..,=...,....=""==-...,_-

NAFTHALENE/255 234 

61""C .. IAOUTUV1 C:t.IC'I.A .. il; 1~ ,.. 
ACANAPHTHENEJ219.534 7f-

FLUORENEI40.4n II ~ 

~~ ~ 

PHENANTRENEIANTHRA2g( 
11 ; 

121-
u L 

Fl llnQANTHI'"'E/33.934 I 

PYRENE/16.835 14 · 

16 '-

16~ 

BENZ~A~HRACENE12t~ 

18 '-

BENZO!B KlFLUORANTE"'~(' 
BENZO(A)PYRENE/10.476 20 ~ 

21 L 

... --- NAFTHALENE/2.783 

j _ ··. :::._ ACANAPHTH£NE.i8.783 ACENAPHTHYLfHEIS.l33 

j · FLUORENE/8.033 

I 
1 PHII!NANTRENE/ANTHRACENE/10.4 18 

l 
I 
I FIIIOQANTWF.NE/13.318 t PYRENEI13.833 

BENZO(A)ANTHRACENE/18.900 

l- BENZO(B KlFLUORAHTENE/11.38& 
r 8ENZO{AJPYRENEI20.D18 

\ ntllCtol7fA WlANTWDAr.C.,I'IUU22.%J3 
) • BENZO{GHrjPERYLEHE/U.eet 

Component Number Retention Area External Internal. Unit• 

SOLVENT 1 0.050 7954.389 0.00 0.0000 ' NAFTHALENE 1 2.783 255.234 103.33 103.3336 ppm 
ACENAPBTBYLENE 3 6 .333 445.148 64.51 64.5142 ppm 
ACANAPHTHENE 4 6.783 219 . 534 32.10 32.0956 ppm 
FLUORENE 5 8 .033 
PHENANTRENE/ANTBRACENE 6 10.416 

40.477 6.30 6 . 2950 PPIII 
34.956 6. 71 6 .7094 ppm 

FLUORANTHENE 8 13 . 316 33.934 6 . 49 6 .4893 ppm 
PYRENE 9 13.833 16 . 835 3.35 3 . 3469 ppm 
BENZO(A]ANTBRACENE 10 16.900 29.412 6.94 6 . 8400 ppm 
BENZO [ B _ K] li'LUORANTENE 12 19.366 52.705 5. 77 5 . 7727 ppm 
BENZO [A] PYRENE 13 20 . 016 10 . 476 3 .24 3 . 2433 ppm 
DIBENZ [A_ B] ANTBRACENE/ IN14 22 . 233 40.193 8.27 8 . 2702 ppm 
BENZO[GBI]PERTLENE 15 22 . 666 22 . 686 5.86 5 . 8620 ppm 

13 9155 . 979 252.77 252 .7714 



/,ab ntUM: TEG PUERTO RiCO MOHJLE 
Analysis dilU: 08/1411998 16:38:06 

Method: EPA 8100 
Lab/D: GC-1 

)...,,.riru>i~>H '' CHANNEL .J- FID Z 
L.I/Lir.unJ'I: XT/-5 30M.JD.53mm.J.5um 
Ca"ier: HELIUM I kglcmJ 

Datafue: C:IPEAKW95\08J.IBF8.CHR 0 
Sample: PAH CLOSE STD 

Opera/or: PEDRAZA 

(unknown)/7398 S19 

NAFTHAJ.E.NE/267 979 

-12.800mV 

1 . 

z-
3 -

4 -

5 -

8 · 

~c~~A~HtHe~~::t22151 -
FLUORENEJ40 812 a-

1 -
. 10' 

PHENANTRENEJANTHRA~[ 
12• 

1'1 IIORANTHFNEJ30.276 
PYRENEJ14 993 14 -

15 .-

16 · 

BENl0(A)ANTHRACENEJ2!7• 
18• 

19-
KlFLUORANTE":ii": . 

ENE/9.282 
21 -

22 r 
N<=•i 

BFI~lC'G~IIIPieR''LFI~FJ~Ur 

24:-
25~ 

----=:!"funknown)/0.233 ---

• -- NAFTHAI...ENE/3.068 

ACAHAPHTHENen:ci11' ACENAPHTHYLENEJU&O 

• FLUORENEIS.2&0 

PHENAHTRENEJANTHRACENEI1U60 

· FLUOAANTHENE/13.566 
PYRENE/14.100 

I BENZOIA)ANTHRACENE/17.183 

\ 
? BENZO(B_ KlFLUORANTENE/11.113 

BENZO(A)PYRENE/20.360 

I"IIRF-.17T& H1ANTNR&~FNFAfrU22.816 
8ENZO{OHI]PERYLENEJU.100 

128.000mV 

---~--------------------------------------------------------------------

Component Number Retention 

NAFTBA.LENE 1 
ACENAPHTBYLENE 3 
ACANAPHTHENE 4 

FLUORENE 5 
PHENANTRENE /ANTHRACENE 6 
FLUORANTBENE 8 
PYRENE 9 
BENZO[A)ANTHRACENE 10 
BENZO(B_K)FLUORANTENE 12 
BENZO[A)PYRENE 13 
DIBENZ[A B)ANTRRACENE/IN14 
BENZO(GHI)PERYLENE 15 

12 

3.066 
6.550 
7.016 
8.250 

10.650 
13.566 
14.100 
17.183 
19.683 
20.350 
22.616 
23.100 

Area 

267 . 979 
455 . 3!53 
224 . 322 

40 .812 
30.201 
30.276 
14 . 993 
23.754 
35 . 395 

9 .282 
42.259 
23.004 

1197.630 

ExternaJ. I nternal Unit. 

98.52 98.5217 ppm 
67.96 67.9631 ppm 
33.89 33.8855 ppm 
6.38 6.3769 ppm 
5.77 5. 7746 ppm 
6.15 6 . 1537 ppm 
3.04 3.0350 ppm 
5 . 72 5.7239 ppm 
6 . 42 6 . 4238 ppm 
2.83 2 . 8299 ppm 
8.54 8.5372 ppm 
6 . 10 6 .1019 ppm 

251.33 251.3270 



Lab name: TEG PUERTO RICO MOBILE 
Analysis daU: Otl/141/998 15:38:42 

Method: EPA 8100 
Lab lD: GC-1 

/Je!cription: CHANNEL J - FID I 
Column: XT/·5 JOM.JD.5Jmm,/.5um 
Cu"ier: HELIUM 1 kglcmJ 

Datafih: 08UAfl.CHR 0 
Sample: m4lrix Jpike 

Operator: PEDRAZA 

·12.800mV 
Component/Area 
SOLVENT/9841 .387 . -~ SOLVENTIUM 

NAFTHALENEI.l05.862 
2 r 

3 -.,. --·----- NAFTHALENEI2.A33 

5 -
Ar.FNAPHTHVIFNF~1~L 
ACANAPHTHEN~1&t 

7 -
FLUORENE.'51 519 

PHENANTREN8ANTHRAU~ 
11 r 
12l

FIII()QANTHI'N841 631 13'" 
PYRENE/20 496 14 . 

15 ~ 
18~ 

BENZOIA)ANTHRACENE/317l-

18 -

BENlOIB KlFLUORANTEI\t!t 
BENlOIA)PYRENE/14.718 20 

21 r 

N~Ch.t7f6 \J\6l..IT'"-ID61"Ct..I2Z ~ 
BENZqGHI)PERYLENE/27 ilL 

I 

2.4 ~ 

2S r 
za .. 

- - - ~ · • • - ACENAPHTHYLENE/5.718 
- ACAHAPtfTHENEJ8.150 

FLUORENE/7.888 

PHENANTRENBANTHRACENEMalSO 

I 
~ - Fli~AHTWENEMUt8 
r PYRENEM3.7113 
I 
I 

\ ' BENZO(A)AHTHRACENEMUI3 

\ .,. BENZOrB K1FLUORAHTENEM1.350 
\ · BENZOiA)PYRENE/20.000 

\ • NDC:W7f& 111&WT1iD&t'C:WC:•tU22.218 f BENZD(GHIJP£RYLENE/2U50 

COmponen t Number Retention Area External Internal. uni.t• 

SOLVENT 1 0.366 9841.387 0 . 00 0.0000 ' 
NAFTHALENE 1 2.433 305. 862 123. 83 123 . 8308 ppm 
ACENAPBTBYLENE 3 5 . 716 571 . 898 82 .88 82 . 8838 ppm 
ACANAPHTBENE 4 6 .250 280 . 184 40 .96 40.9626 ppm 
FLUORENE 5 7 . 666 51.519 8.01 8 . 0123 ppm 
PB.ENANTRENE/ANTBRACENE 6 10.250 44.766 8 .59 8 . 5923 ppm 
FLUORANTBENE 8 13 . 266 41 . 631 7 . 96 7.9600 ppm 
PYRENE 9 13. 783 20. 498 4 .08 4.0751 ppm 
BENZO[A]ANTBRACENE 10 16.883 35 . 560 8.27 8.2698 ppm 
BENZO(B_K] FLUORANTENE 12 19.350 
BENZO[A] PYRENE 13 20.000 

53 .044 5.81 5.8099 ppm 
14.718 4 .56 4 . 5567 ppm 

DIBENZ [A_H] ANTHRACENE/IN14 22.216 41.734 8.59 8 . 5872 ppm 
BENZO[GBI]PERYLENE 15 22.650 27.108 7.00 7 . 004 7 ppm 

13 11329.909 310.55 310.5451 

12S.OOOmV 



Lab name: TEG PUERTO RICO MOBILE 
Ana/ysi.f dJJk: 0811411998 15:18:41 

Method: EPA 8100 
Lab JD: GC-1 

Ut!!!:crormnn:· CHANNEL 4 - FID l 
~ullillnj'f: X77-5 .JOM.JD.SJmm,J.Sum 
Carrier: HEUUM 1 kglcmJ 

Dallljik: C: IPEAXW95108J.IBF7.CHR 0 
Sllmple: mMrix spike dupiJcate 

Opmwr: PEDRAZA 

ComPQnen(!Atw 
(unk~\/1 44 • 96 
(unknown)l8367 128 

lunknownl/ • . 935 
(~r.;;;;.;.:)~~ss;75. 752 

·12.800mV 

1 '-1 

2~ 
3 ~ .,.. 

'-., (unknown)/0.366 

' (, (unknown;,·.850 ... 

1 
(unknown)l2.1100 

NAFTHALENE/2.150 

Ar.FNAPHTHVI FNFI!";1f;•z-=~ 
ACANAPHTHENEf25.4.272 

7 l 
\ 

·- ·· ···· ···"···- ACENAPHTHYLENEIU33 

FLUORENE/46.968 ai 
• 

10 
PHENANTRENEJANTHRA(: .. 

11 

12 f-
131-

Fl llOI'?ANTl-4FNE/39 330 
PYRENE/18 978 14 ~ 

u ~ 

11 1-

BENZ~A~THRACEN~17f 
111-

·····- ACANAPHTHENE.II.AM 

FLUORENE/7 .aa3 

\. PHENANTRl!NEIANTHRACENEt10Aa3 

1 
.. ·" FllJOAANTl41:NEI'I3.f11 i PYAENE/14.050 

I 
I 

BENZO{AJANllfRACENEt17 .1M 

·. -·· 111=-.. tm4Aar.RII"IIH/2UOCI 

128.000mV 

. .. (unlelloMI)IO 

:t ~~ - 81!11 ~fLENEm.oa3 

Mt~--------~----------------------------------------------~ 
Component Number Retent~on Area btarna.l Internal Un~ta 

NAFTHALENE 1 2.550 275.75a 101 . 38 101.3794 ppm 
ACENAPHTHYLENE 3 5.933 51tL 427 77.08 77.0787 ppm 
ACIINAPBTHENE 4 6.466 254.272 39 .41 38.4097 ppm 
FLUORENE 5 7.883 46.968 7 . 34 7.3388 ppm 
PBEN11NTRENE/ ANTHRACDl& 6 10.483 41.054 7.95 7.8497 ppm 
FLUORANTBENE 8 13.!516 39.330 7 . 99 7.9939 ppm 
PYRENE 9 14.050 18.978 3.84 3 .8417 ppm 
BENZO(A]ANTBRACENE 10 17.166 34 . 858 8.40 8 .3995 ppm 
BENZO (B _ K] FLUORANTENE 12 19 . 666 
BENZO [A] PYRENB 13 20.333 

51.784 9.40 9.3982 ppm 
14.312 4 .36 4 .3634 ppm 

DIBENZ(A_B]ANTBRACENE/IN1~ 22 . 600 
BENZO[GSI]PERYLENE 15 2 3 .083 

43 . 662 8 . 82 8 . 8206 ppm 
26.580 7.05 7.0504 ppm 

12 1363.977 281.92 291.9239 



l.ub nanu: TEG PUERTO RiCO MOBILE 
Anazysis daU: ()8//411998 12:20:-16 

Method: EPA 8100 
LabiD: GC-4 

DescriptWn: CHANNEL 3- FJD I 
Column: XTI-5 30MJD.5Jmm,l.Su, 
Ctzrrier: HELIUM 1 kglcmJ 

DaJajik: 0814AF2.clar 0 
Sample: METHOD BLANK 

OperaJor: PEDRAZA 

soive"Nfi7Ci73 260 

·12.800mV 

~--~--sot..VENT/0.1)33.-----------

1 ~ 

2 1-
SURRUGATE/111 426 l r 

· ~ (un~)/109.385 51 
· ~ Tl 

al 

1: r 

11 1-

12 1-

u r 
1• L 

15~ 

11 1-

17 ;. 

ta l-
1t-

20 t-

21 1 
22~ 

23~ 
2A 
28 

Compon.nt 

SOLVENT 
SORRUGATE 

{ - SURRUGATE/2.711 

~ • (unknown)l4.t11 

I 
I 
l 
l 
I 
! 

I 

~tention 

0 .033 
2. 716 

I 

Area 

7073.260 
111.426 

7194 . 696 

External 

0.00 
11.67 

11.67 

Internal unit• 

0.0000 ' 
ll. 6676 ppm 

11.6676 



l.ab tranu: TEG PUERTO RICO MOBILE 
AIUliysis date: OIJ/J.I/ /998 I Z: Z0:./6 

Metllod: EPA 8100 
Lab/D: GC-4 

De3cription: CHANNEL .J- FID 2 
L.o~<urn.rr;• XT/-5 JOM,ID.53nun,l.5um 
Carrier: HEUUM I kglcmJ 

Datlljik: 08J.IBF2.CHR 0 
Sample: METHOD BLANK 

Operlllor: PEDRAZA 

·12..400mV -·---- .... , .. ·--
(unknown)/145.783 

(unknown)/8836.160 ' r 
SURRUGATE/112.346 

2r 
l r 

· ~ 

- - (unknown)I'O. -,\ 
I ·-- SUMUGATEJU33 

(unknown)/108.440 5 - (unllnown)ll.100 

8 r i 
7 ~ I 

:t I 10 I 
11 ~ 

12~ 
13 ~ 

i I , .... I 
15- I 

I 
18 - I 
17 ~ I 11~ 
t~L 

\ 20l 
21 -

22!- \ 
2J r l 2 .. !. 

25 ~ 

Componant Area External 

SURRUGATE 2.833 112.346 11.19 . 

112.346 11.19 

12UOOmY 

rntarna1 Unit. 

ll . 1898 ppra 

11.1898 



l.ub name: TEG PUERTO RICO MOBILE 
Ana.lysu dau: 081141199811:58:35 

Method: EPA 8100 
LAh/D: GC...J 

Description: CHANN EL 3 - FID I 
Column: XT/-5 30M)D.53mm,J.5um 
Carrier: HELIUM I kg/cmJ 

Oatafi/e: 08f.IAF3.CHR 0 
Sample: 2841-FB-lltJ731CH2-1 

Operator: PEDRAZA 

ComiJ()Oeni/Area 
SOLVENT/9233.247 

.1UOOmV 

--- - -~ 
1 ,. 

SUR RUGA TEI90.286 SURRUGATE/3.316 

(unknown)l83 480 

(unknown)/79.340 

Component 

SOLVENT 
SURRUGATE 

10 · 

111 

12 · 

13 

14 r 
15 t 

16 • 

11r 
18 ! 

11 ~ 
I 

20 ~ 

21 -

22 " 
23 1-

1 
2 

2 

\ 

\ 

• (unknown)IS.A18 

\ (unknown)/2.4.083 
I 

0.350 
3.316 

Area 

9233 .24 7 
90.286 

9323.533 

0.00 
9.45 

9.45 

I nternal 

0.0000 ' 
9 . 4540 ppm 

9 . 4540 

121.ooomv 



Lab name: TEG PUERTO RICO MOBIL£ 
Analysis diue: Oll/U/ 1998 JZ:58:J5 

.\16hod: EPA 8/00 
Lab!D: GC-1 

Description: CHANNEL 4 • FID 2 
· XTI-5 30M,JD.53mm,J.5um 
. HELIUM I kw'cm3 

ftk: C: IP£A.KW95\08UBFJ.CHR 0 
Sample: 1842-EB-JOI073/CH2·1 

Operator: PEDRAZA 

·12.100mV 

unl<nOWn)/6991 096 
1 •· 

2 · 

; u RRUGATE/104 670 
3 ·· 

4 -
5 · 

- SURRUOATEJ3Mf 

un~)l96226 6 -
... • (unknown)ti.IOO 

7 ' 

· ~· 9 ~ 

10 
11 

12· 

13-
141-

16 r 

-~ a L 
"'Ur ... 
z.o . 
Z1 - \ 
22 · 
'ZH 

.l4 r 

25 -
:za . 

Component N'Uiiiii:Jee R•t•nt jon Area 

'JURRUGATE 2 3. 466 104 . 670 

l 104.670 

12t.OOOmV 

External. InteLii&L 

10.43 10.4253 ppm 

10.43 10.4253 



Lub Hunu: TEG PUERTO RICO MOBILE 
Analysis date: 08114/1998/3:31:22 

Method: EPA 8100 
Lab ID: GC-1 

Oelcription: CHANNEL J- FID I 
Column: XTI-5 JOM,JD.5Jmm,I.Sum 
Carrier: HEUUM I kg/cmJ 

Dat4file: 0614AF4.CHR 0 
Sample: 2842-MW-J107JICH2-I 

Operator: PEDRAZA 

·1UOOmV 
,... ·-.... .. ...... ... . 

121.000ntV 
, ........ _ • .-,nn~ 

SOLVENT/6528.050 
~--=::::,-(unknown)fttooo--------------------------..,..,.:-:-==~,..,.., 

SURRUGATEI92.196 
(unknc:M0\).92.950 

(unknown)/48.814 

Component 

SOLVENT 
SURROGATE 

t l ....... ··-· 
.>- ·· SURRUGATI!/1A33 

i 
I 

I 

\ 
\ (un~)/23.6111 

Number Retention 

1 
2 

2 

0.433 
1. 433 

Area 

6528 . 050 
92.198 

6620.248 

External 

0.00 
9.65 

9.65 

Internal Units 

0.0000 ' 
9.6542 ppm 

9.6542 



Lab na~: TEG PUERTO RJCO MOBILE 
Ana/~is dau: 08/1411998 /3:31:22 

Method: EPA 8/00 
/.Ab ID: GC-1 

Description: CHANNEL 4- FID 2 
I.,U""'"'"' XTI-5 JOM.JD.5Jmm,/.5um 
OLUr .ncr; HEUUM I kg/cmJ 

C:\PEAKW95\08J.IBF4.CHR 0 
Sample: 2U2-MW-21073ICH2-1 

Opert11or: PEDRAZA 

-12.800mV 121.000mV 
f..~--;;;.;.:,;,\M' ;o res 
(unknowrt)ol6865.238 

SUR RUGA TE/82.01 0 
(unknown)/44.836 

~-::;:------~· ... .,..,_,,"' IV\0------- - --- - --- - -------- - --- ------, 
~~~~- - - --- SURRUGATEI1Me ·(~Ma 

3 r 
( " - · - · ·· (unknown)/2.100 

\ 
CO!UpOnent Number Retention Area External Internal 

SURROGATE 2 1 . 466 92 . 010 9 . 17 9.1683 ppm 

1 92.010 8.17 9.1693 



l.ah trame: TEG PUERTO RJCO MOBil.£ 
Anai)'J~ dau: 08/J.I/ 1998 /4:07:5() 

.Hethod: EPA 8WO 
Lab /D: GC-1 

J>escriptiM: CHANNEL 3- FID 1 
Column: XTJ-5 30MJD.53mm,1.5um 
Carrier: HEUUM 1 kgk m3 

DaJajik: 08UAj'S.CHR 0 
Sample: !842-MW-310731CH2-1 

Operator: PEDRAZA 

.u.aoomv 
C'.omoonent/ArM 
SOL VENT 17 >492 727 

1-

2 I 

SURRUGATE/1 42 400 l - .. - SURRUGATE/3.2111 
4 ~ 

(unkno..n)/1 34.039 5 -

a-
1 -
8 ~ 

9 -

10 • 

11 ~ 

12 

1l·· 

14 ~ 

15 ~ 

1tl r 

17 ~ 

18!-
19;. 

20• 

21 -

22 " 
23 k 

2A r 

25 ..-

26 · 

27 · 

Component 

SOLVENT 
SURROGATE 

- (unlcnown)fS.3ee 

-----·---
Number Retention Area 

1 
2 

2 

0.250 
3 . 216 

7492.727 
142.400 

7635.127 

External 

0.00 
14.91 

14 . 91 

Internal onita 

0.0000 ' 
14.9110 ppm 

14 . 9110 

128.000mV 



Lab nam~: TEG PUERTO RICO MOBILE 
A nalysis dau: 0811411998 J./:07:50 

Method: EPA 8100 
Lab ID: GC-1 

Description: CHANN EL 4- FID 1 
Column: XTT-5 30M,JD.53mm,1.5um 
Carmr: HEUUM I kglcmJ 

DaJajik: C:\P£AKW9510814BFS.CHR 0 
Sample: 1842-MW-4107J1CH2-1 

Operator: PEDRAZA 

,.._~/4'0• 
lt1nlt~\.c¥t F:,44; 

(unknown)J6265 042 

SURRUGATE/115.640 

Component 

SU'RRUGATE 

12 :-
; 

13 j-

1<4 -
u l 
te 
t7 r 

18 r 

19-

20 ~ 

21 -

22, 

23 1--

2..41 
21 .. 

28 -
27 

.t2.IOOmV 

~--==-

\ 
I 

Number Rete ntion 

2 3 . 4 00 

1 

t21.ooomv 

-· SURRUGATE/3AOO 

(unltnown)II .Mt 

Area External Internal Units 

115.640 11.52 11 . 5179 ppm 

115.640 11 . 52 1 1 .51 7 9 



Lub name: TEG PUERTO RICO MOBILE 
Analysis date: 0811411998 15:08:07 

Method: EPA 8100 
LabiD: GC-1 

De.sc:ription: CHANNEL J- FID I 
CQbutut: XT/-5 30M,JD.S31ftm,l.5um 
Carriu: HELIUM 1 kg/cmJ 

Dalilftk: 08UAf6.CHR 0 
Sample: 184Z-MW-11073JCH2-Jrep 

Operal()r: PEDRAZA 

-12.SOOmV 1U.ooomY 
,.....,._.__.../A-
SOLVENTIS141.676 ------~~--------~----~~~~~~-~~-=~r-r---~~=-~--~----~-+~-~--~---=---~-T.-~:=.~ViNT~~ 

SURRUGATE/104.224 

(unknown)/96.819 

Component 

SOLVENT 
SURROGATE 

1 ~ 

2 ~ 
3-
4 • 

5· 
a~ 

I 

71-
at 
~~ ~ 

10 ~ 

11 r 

12 i 
1JL 

14~ 
15 ~ 
18 1.. 

17 '-

18r 
111 L 

I 
20!-
21 !-
221.. 

23 '-

2A t-

25 ~ 
28 -

.. SURRUGATEJ%.111 

funllnown)/5.118 

I 
l 

I 
1 

I 

\ 
Number Retention Ju::ea 

1 
2 

2 

0 . 100 
2.616 

6141 .676 
104 .224 

6245 . 900 

External 

0.00 
10.91 

10.91 

Internal Unit• 

0.0000 ' 
10.9135 ppiR 

10 . 9135 



Lub nlli1U: TEG PUERTO RiCO MOBILE 
Anlliysis dau: 08/141199815:08:07 

Method: EPA 8100 
I.Ab/D: GC-4 

>e!fcrint'inn :· CHANNEL -1- FID 1 
c.OU:uttJ'I: XTT-5 JOMJD.53mm,J.5um 

. HELIUM 1 kglcmJ 
Dalaflk: C:IPEAKW95108148F6.CHR 0 
Sampk: 1842-DUPE 11073/CHZ-1 

Operalt~r: PEDRAZA 

"'-------··-·· 
(unkrl<Mn~~26 

SURRUGATE/103 161 

(unknoomys4.910 

-12.300m V 

t J.. 

2 -

I 

\ 

SURRUGATEIU60 

- (unknown)l5.333 

\ BENZO(B_K]FLUORANTEN., .... 

23 -
24~ 

25-
28 -

\ 

Component Number Retention 

SURRUGAT!: 2 2. 850 
BENZO [ B _ K] FLUO~TENE 12 

2 

Area &xternal 

103 . 161 10.28 
3 . 15. o . ee 

106 . ~15 10 . ~6 

121.000mV 

•·~·"'""'".,..,..,, .. ,_,~ ·u(wnknown)IO.Z11 

Internal Unite 

10 . 2750 ppm 

~K ~v:J 0 . 15813 ppm 

10 . ~563 



QA/QC REPORT- CAU BRATION DATA 

TEG Project #9810731CH2-1 
DAILY CAUBRATION DATE· 816198 

INITIAL OPENING 

COMPOUND DETECTOR CAUB RANGE RF o/oRSD AREA RF 

BENZENE PID-GC3 5-100 111 15.0% 4272.87 170.91 

TOLUENE PID-GC3 5-100 170 14.1% 4195.65 167.83 

ETHYLBENZENE PID-GC3 5-100 139 14.6% 3471.45 138.86 

m&p-XYLENES PID-GC3 10-200 159 16.8% 9475.94 189.52 

C>-XYLENES PID -GC3 5-100 146 15.6% 3456.78 138.27 

DAILY CALIBRATION DATE· 817198 

INITIAL OPENING 

COMPOUND DETECTOR CAUBRANGE RF %RSD AREA RF 

BENZENE PID- GC3 5-100 171 15.0% 3199.23 159.96 

TOLUENE PID- GC3 5-100 170 14.1% 3072..73 153.64 

ETHYLBENZENE PID-GC3 5-100 139 14.6% 2468.50 123.43 

m&p-XYLENES PID - GC3 10-200 159 16.8% 7293.02 182.33 

C>-XYLENES PID-GC3 5-100 146 15.6% 2590.92 129.55 

CNJB RANGE · RANGE OF CALIBRATION CURVE IN ppb 
INITIAL RF -AVERAGE RESPONSE FACTOR FROM t.IUl TlPOINT CAUIIRA TION CURVE 
._ RSO- lJHEARITY OF NUl TIPOINT CAUBRA TION CURVE (+I· :mi. ACCa>TA8LE U&.IITS) 
Alf£A • Alf£A COUNTS FROM DAI. Y CALIBRATION STANDAAO 
RF- DETECTOR RESPONSE FACTOR FROU MID-POINT CALIBRATION STI\NilAAO 
._ DIFF • OIFFEREI'IC£. IN PEACafl. BETWE£H TliE AVERAGE RF AND THE OPENING OR Q.OSING RF (+I·~ ACCEPTABLE UMITS} 
OPENING· MI().P()INT CALIBRATION STANlAAO ANAL VZED BEFORE SAMPLE ANALYSES BEGIN 
Q.OSING • MD-POINT CALIBRATION STANlAAO NW. vzm AFTER SAMPLES NW. YSES ARE COMPLETE 

ANALYSES PERFORiolED 8Y ~MIGUEL PaiEZ 
Do\TA REVIEWED 8Y: KEVIH SHB..8L11NE 

TRANSGl08Al ENIIIRONMEHTAl GEOCHEMISTRY 
PM8 627. HC-01 80X 211030. CAGUAS. P.R. 0072S 

TELEPHONE FAX 789-3858 

CH2M HILL 146801.US.SC 
PROJECT NAME· SITE 2842 . 

CLOSING 

o/oDIFF AREA RF 

0.1% 3332.18 166.61 

1.0% 3281.42 164.07 

0.1% 3169.50 158.47 

19.4% 7306.26 182.66 

5.1% 2749.18 137.46 

CLOSING 

%DIFF AREA RF 

6.5% 7834.09 156.68 

9.4% 7693.49 153.87 

11.0% 6689.06 133.78 

14.9% 15671.14 156.71 

11.1% 6561 .79 131.24 

o/oDIFF 

2.6% 

3.3% 

14.3% 

15.1% 

5.6% 

%DIFF 

8.4% 

9.3% 

3.5% 

1.3% 

9.9% 



QA/QC REPORT- MS/MSD DATA 

MATRIX SPIKE (MS)IMATRIX SPIKE DUPLICATE (MSD) 

TEG Project #9810731CH2-1 CH2M HILL: 146801.US.SC 
DATE: 8/6/98 PROJECT NAME: SITE 2842 

COMPOUND SPK CONC MS CONC %REC MS MSD CONC %REC MSD RPD ACCEPTABLE ACCEPTABLE 
{22b) {22b) {QQb) RPD RECOVERY 

BENZENE 25.0 25.7 103% 21.2 85% 19% 20% 60%- 135% 
TOLUENE 25.0 27.2 109% 22.3 89% 20% 20% 60%-135% 
ETHYLBENZENE 25.0 28.1 112% 23.0 92% 20% 20% 60%-135% 
TOTAL XYLENES 75.0 94.6 126% 77.7 106% 20% 20% 60%-135% 

DATE: 8/7/98 

COMPOUND SPK CONC MS CONC %REC MS MSD CONC %RECMSD RPD ACCEPTABLE ACCEPTABLE 
{QQb) {QQb} {Qebl RPD RECOVERY 

BENZENE 20.0 18.9 94% 16.3 82% 14% 20% 60%-135% 
TOLUENE 20.0 20.1 101% 17.9 89% 12% 20% 60%-135% 
ETHYLBENZENE 20.0 19.2 96% 17.2 86% 11% 20% 60%-135% 
TOTAL XYLENES 60.0 72.2 120% 63.6 108% 13% 20% 60%-135% 

ppb = PARTS PER BilliON 
MS CONC ·ANAL VZED CONCENTRATION OF SPIKED SAMPLE 

% REC - PERCENT RECOVERY OF SPIKE FROM MATRIX 

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

ANAlYSES PERFORMED BY~ MIGUEl. F'£REZ 
DATA REVIEWED BY: K£V1H SHELBURNE 

TRAHSGLOBAl ENVIRONMENTAl GEOCHEMISTRY 
PMB 627. HC.OI BOX 29030. CAGUAS. P.R. 00725 

TELEPHONE (7117} 7~ FAX 711&-311511 



Lab name: TEG Pucru1 Rico 
Analy~IS date: 08/06/ 1998 10:48:53 

Method: EPA 8021 Mod. 
Lab ID: GC-3 

De:.cnpuon: PID. GC-3. P&T 
Column: RTX-5 (30x.53x5) 
Carner: N2. 15mUmin 

Data file : C:IPEAKW95\0806pi.CHR () 
Sample: Opewng 

OperatOr: MAP 

·125000mV 
R-

12~.000mV 

0 116 • .I() 118' - - ---- -------·-------------------------. 
1 · 

1 475 
2 · 

2.933 3· 
3558 •· 
• 633 5 · 

6.216 6 · 
7 . 

8-

9.266 g .. 
10.CX10 · 

10 S.11 -

' ../1475 
I 

SURR-TFT/4.533 

- TolueM/&.218 

. . .. ~. E~033 ·"' • .. • .. - mp.)(ylenel9.2e8 

·- o-X~10.000 

·- SURfl.BFB/10.9<4 1 
11.611l ----·---.. -'".::.·11:...:1.:::.11.:.:18:__ ________ _________ _ _______ ________________ __J 

Retention Component 

3.558 Benzene 
4.633 SURR-TFT 
6.216 Toluene 
9.033 Ethylbenzene 
9.266 mp-Xytene 

10.000 crXytene 
10.941 SURR-BFB 

Number 

1 
2 
3 
4 
5 
6 
7 

7 

Area 

4272.868 
1527.179 
4195.65.4 
~71 .445 

9475.938 
3456.777 
2794.528 

29194.389 

External Internal Units 

23.23 23.2~7 ppb 
17.73 17.7311 ppb 
24.74 24.7385 ppb 
25.03 25.0284 ppb 
59.69 59.6SI28 ppb 
23.73 23.7318 ppb 
14.98 14.9800 ppb 

189.14 189.1375 



Lab name: TEG Pueno R11:0 
Analysisdate: 08/06/ 1998 16:51:51 

Melhod: EPA 8021 Mod. 
Lab 10: GC-3 

Descnpoon: PID. GC-3. P&T 
Column: RTX-5 (30x.53Jt5) 
Camc:r: N2. 15mUOl.Ul 

fiJe: 0806pi2.CHR () 
Sample: 20 ppb BTEX Closmg Sul 

Opera10r: MAP 

.25() ()00mV 
1250.000rnV 

--- ··----~----------------------------------------------------------------~ 
1 · 

2.050 2· 
2.5e6 
3.175 3· 

• . 200 • · 
5· 

5 708 6 · 

8-

8.675 9 • 
9 400 

10.31t
0

• 
11 · 

12• 

13 r 

f 

_j _ _ 

... .. .... ...... - Benane/3.175 

.. SURR·TFT/4.200 

··· - T.........S.708 

·-: E~660~ 
... - o-Xy\en6'9.400 

..... ·- SI.JRR.eFB/10.318 

Retention Component Number Area Exiernal Internal Units 

3.175 Benzene 1 3332.179 
4.200 SURR-TFT 2 , 180.132 
5.708 Toluene 3 3281 .421 
8.550 Ethytbenzene 4 3169.495 
8.675 mp-Xytene 5 7306.258 

o-Xytene 6 2749.175 
SURR-BFB 7 2577.322 

18.12 18.1195 ppb 
13.70 13.7018 ppb 
19.35 19.3480 ppb 
22.85 22.8514 ppb 
46.03 -46.0251 ppb 
18.87 18.8739 ppb 
13.82 13.8157 ppb 

7 23595.982 152.74 152.7355 

• • , .. , ..... _ ll'lf>-XylonWII .8~ 



Lab name:: TEG Pueno Rico 
Analysis date: 08/0611998 II :51 :49 

Me!hod: EPA 8021 Mod. 
Lab ID: GC-3 

Description: PID. GC-3. P&T 
Column: RTX-5 (30x.53x5) 
Carrier: N2. 15mL/min 

Da1a ft.le : 0806p2.CHR () 
Sample: Maailt Spike -·-'f' if-t-F 

Opera.wr: MAP 

·125.000mV 1250.000mV 
R-

0.691 l r 

1.875 2" 

3~ 3-
3.925 4 · 

5.050 5 -

8 
8 .8111 7. 

8 • 

9 -

! .1().691 

i -11.875 

i 
I -13.<608 

I 
1 
( 

. ., _ ___ ~.925 

. .. SURR· TFT/5.050 

... .. ·-· T........S.891 

f-----"--:,.,-~--~--"-''-''•-•:::·:·'::•"·- -~~:.·;:••-... , .. ' .. ,, •~ ... · ....... .. • .. • .. ,, "--w~w.·= .. u.-, , ............ ----- .. tni>'Xylene/9.791 

13 -

' ...... - o-Xylene/10.!133 

· - SURR-81'811 1.-47!> 

______ L _ ______ - ------· 
Retention Component Number Area External Internal Units 

3.925 Benzene 1 4734.715 25.75 25.7461 ppb 
5.050 SURR-TFT 2 1565.571 18.18 18.1768 ppb 
6.691 Toluene 3 4607.282 27.17 27.1856 ppb 
9.550 Ethylbenzene 4 3894.135 28.08 28.0760 ppb 
9. 791 mp-Xylene 5 11171.827 66.86 66.8571 ppb 

10.533 a-Xylene 6 4039.982 27.74 27.7357 ppb 
11 .475 SURR-BFB 7 3546.041 19.01 19.0085 ppb 

7 33559.552 212.77 212.7659 



Lab name:: TEG Puc:rtO Rico 
Ana1ym dale: 0810611998 12:30:22 

.'v!ethod: EPA 8021 Mod. 
Lah 10: GC-3 

Dc:scnpuon: PID. GC-3. P&T 
Column: RTX-5 (30x.53x5) 

. t-;2, 15mUmin 
file:: 0806p3.CHR 0 

Sltlllple: Matrix Spike Duplicau: 
Opc:ratOr: MAP 

·2SO.OOOmV 
Reteonbo 

12!50,000mV 

------· -----·------------------------------------------------------------------~ 
I · 

3 

3 941 4 • 

5 066 S · 

5 · 
6 708 1 · 

9-

- .. - ~.941 

SURR· TFTIS.068 

- · - Tol~.708 

9.80C,o. 
10 .5511 

11 · 
11 .491 

·---···------- - Elll~:* 
t 
I 

----.. --..L. 

Retention Component 

3.941 Benzene 
5.066 SURR-TFT 
6.708 Toluene 
9.566 Ethytbenzene 
9.800 mp-Xylene 

10.550 o-Xylene 
11.491 SURR-BFB 

Number 

1 
2 
3 
4 
5 
6 
7 

7 

Area 

3903.825 
1305.891 
3785.294 
3192.461 
8938.30S 
3111 .4Q5 
2563.783 

26801 .058 

... .. o-X~10.~ 

- SURR.aFB/1 1.481 

Eldemal Internal Units 

21 .23 21.2280 ppb 
15.16 15.1619 ppb 
22.32 22.3190 ppb 
23.02 23.0170 ppb 
56.31 56.3061 ppb 
21 .36 21 .3614 ppb 
13.74 13.7431 ppb 

173.14 173.1364 

mp-XY**9.800 



Lab name:: TEG Pueno Rico 
AnalysiS date: 0810611998 12:58:20 

Metbod: EPA 8021 Mod. 
Lab 10: GC-3 

Dc:scnpnoo: PID. GC-3. P&T 
Column: RTX-5 (30x.53x5) 
Carrier: N2. I SmL/mm 

Data file: C: \PEAKW95\0806p4.CHR 0 
Sample: blank 

Operawr: MAP 

~2 500mV 
R-.oo -----·-·------·----------------------- ----------...., 

2· 

3.058 3 · 

3 775 • · 

• 875 5· 

6 · 
8.~111 

7-
11• 

9 · 
9.5511 
10.JC.!..O· 

E111~.558 

; -110.300 

11 2~!.1 " 
12.0112 · 

13 

i . 
: .J12018 

l 

Retention Component 

3. 775 Benzene 
4.875 SURR-TFT 
6.491 Toluene 
9.558 Ethyfbenzene 

Number 

1 
2 
3 
4 

4 

SURR·TFT/4.875 

., •• -·- .J11 .233 

Area External Internal Units 

27.893 0.15 0.1517 ppb 
1475.798 17.13 17.1345 ppb 

89.966 0.53 0.5305 ppb 
137.529 0.99 0.9916 ppb 

1731 .186 18.81 18.8082 



Lab name: TEG Pucno RJco 
AnalyS L~ date: 08/06/1998 13:23:04 

M~lhod: EPA 8021 Mod. 
Lab 10: GC-3 

OcScnpuon: PID. GC-3. P&T 
Column: RTX-5 (30x.53x5) 

. N2. 15mL!min 
tile: C:\PEAKW95\0806p5.CHR () 

melhod blank 
Operaror: MAP 

-------------- ---------------------------------------------------------------------~ 
I · 

3 

SURR-TFT/4.300 

8 · 

9 · 

10 
10 441 

II· 

11.9{12 · : o/11986 

Retention Component Number Area 

4.300 SURR-TFT 
10.441 SURR-BFB 

2 1120.020 
7 2508.689 

2 3628.709 

..... . - SURR·BF'8110,441 

External tntemat Units 

13.00 
13.45 

26.45 

13.0038 ppb 
13.«78 ppb 

26.4516 



Lab name: TEG Pu~rtO Rico 
Analysis date: 08/06/ 1998 14:01 :05 

Method: EPA 8021 Mod. 
Lab 10 : GC-3 

Description: PID. GC-3. P&T 
Column: RTX-5 (30x.53x5) 
Carrier: N2. 15mUmin 

Ow file: : C:\PEAKW95\0806p6.CHR () 
Sample: 2842-TRJP/0731 CH2-I 

Operawr: MAP 

I · 

2-

3 · 

( 
I 

l 

4.275 4 " 
S· 

5.791 8 · 

- SURR· TFT/4.275 

7 -

11 -

10~ 
IO . ..UO 

11 -

12 · 

.J5.791 

Retention Component Number Area 

4275 SURR-TFT 
10.408 SURR-BFB 

2 1125.295 
7 241 3.303 

2 3538.598 

External Internal Units 

13.07 
12.94 

26.00 

13.0651 ppb 
12.9385 ppb 

26.0016 

• 



Llb name: TEG Pucno Rx;o 
AnalySIS date: 08/06/1998 14:25:55 

Metbod: EPA 8021 Mod. 
Lab lD: GC-3 

Description: PID. GC-3. P&T 
Column: RTX-5 (30x.53ll5) 
Cmier: N2. 15m.Umin 

file: C:\PEAKW9S\0806p7.CHR () 
Sample: 2842-EBI0/0731CHl-l 

Operator: MAP 

·62.500mV 
R~ 

, -
2-

3 -

4.325 .. . 

5 · 

e-
7· 

e, 
8.816 !), 

10 -
10483 

II 

12· 

! 
' 

) -18.816 

I 

Retention Component Number Area 

4.325 SURR-TFT 
10.483 SURR-BFB 

2 117.676 
7 2659.979 

2 2777.655 

· ·· · - SURR-8FBI10.4113 

Extemal Internal Units 

1.37 
14.2e 

15.63 

1.3863 ppb 
14.2588 ppb 

15.6251 

m .ClOOnl'l 



Laf:\ name: TEG Pueno Rict) 
Analysts date: 08/06/1998 14:56:19 

Melhod: EPA 8021 Mod. 
Lab ID: GC-3 

DeM:ription: PID. GC-3. P&T 
Column: RTX-5 (30x.53.o) 
Carrier: N2. ISmL/min 

Dalll file: C:\PEAKW95\0806p8.CHR () 
Sample: 2842-FB I /073 I CH2-I 

Operawr: MAP 

~2~V 

R-

( 
I 

l 
' ' ·12.675 

I 

SUAA-TFT/4~ 

a
ll · 

10· 
10511! 

11· 

12 

Retention Component Number Area 

4.358 SURR-TFT 
10.516 SURR-BFB 

2 1264.409 
7 2716.412 

2 3980.822 

········- SURR·8f8110.51S 

External Internal Units 

14.68 
14.56 

29.24 

14.6802 ppb 
14.5613 ppb 

29.2416 



Lao name: TEG Pwno Rico 
Aoalysis date: 08/06/1998 15:27:04 

Method: EPA 8021 Mod. 
LAb 10: GC-3 

Ot:~cnpuoo: PID. GC-3. P&T 
Column: RTX-5 (30x.53x5) 
Carner: N2. 15rnUrrun 

file: C:\PEAKW95\0806p9.CHR () 
Sample:: 2842/ 124-mw 1/0731 CH2-1 

Opc:raror: MAP 

.02500mV 

I· 

2 141 2 
2 666 3 

4.341 4 ' 
S· 

6 -

7 -

8• 

g. 

10-
10.491 

II · 

• -1'2 141 
-1'2 .666 

S25.000mV 

SURR-TFT/4.341 

· ----·- SURR-8FB/10.491 

12· 
---------------------------------------------------------------------~ 

Retention Component Number Area 

4.341 SURR-TFT 
1 0.491 SURR-BFB 

2 1265.925 
7 2756,566 

2 4022.491 

External Internal Units 

14.70 
14.78 

29.47 

14.6978 ppb 
14.7766 ppb 

29.4744 



Lab name: TEG Puen.o Rico 
Analysis date: 08/06/1998 16:23:28 

Metbod: EPA 8021 Mod. 
Lab ID: GC-3 

Description: PID. GC-3. P&T 
Column: RTX-5 (30x.53x5) 
Cmier: N2. 15mL/min 

Dati file : C:\PEAKW95\0806pli.CHR () 
Sample: 2842/l24-mwl/0731ch2 rp 

Operator: MAP 

.02.500mV 
Re~enoo 

625.000mV 

---------·- ·-----·--- - ------- ----------------------------, 
1· 

2,133 2 · 
2.&41 3-

·~·· S: 
6 · 

7• 

10 , 
10 . .ae · , , 

12-

( 

I 

- ./2.133 
./2.~1 

\ -

.... SURR-TFT/ •• 325 

Retention Component Number Area External Internal Units 

4.325 SURR-TFT 
10.466 SURR-BFB 

2 1262.817 
7 2768.542 

2 4031.359 

14.66 
14.84 

29.50 

14.6618 ppb 
14.8408 ppb 

29.5025 



Lab nazne: TEG Pueno Rico 
Analysis dau:: 08/06/1998 15:53:15 

Mer.bod: EPA 8021 Mod. 
Lab ID: GC-3 

D~scnplion: PID. GC-3. P&T 
Column: RTX-5 (30x.53x5) 
Carner: N2. 15mL/mm 

tile: C:\PEAKW9S\0806pi0.CHR () 
Sample: 2842-MW210731 CH2-I 

Operaror: MAP 

1· 

2133 2r 
2.6M 3 -

4 333 • · 
S · 

8 -

7 -

8 · 

8 · 

10· 
10483 

11 · 

12· 

•• .t2 133 
•• ./2.858 

I 

Retention Component Number Area 

4.333 SURR-TFT 
10.483 SURR-BFB 

2 1232.902 
7 2737.010 

2 3969.912 

External Internal Units 

14.31 
14.67 

28.99 

14.3144 ppb 
14.6717 ppb 

28.98&2 



Lab name: TEG Pueno Rico 
AnalystS date: 08/07/1998 10:28:09 

Melbod: EPA 8021 Mod. 
Lab ID: GC-3 

.....,..nntinn· Pin r.r . 1 PArT 

Lab name: TEG Pueno Rico 
Analysis date: 08/07/ 1998 09:58:04 

Medlod: EPA 8021 Mod. 
Lab ID: GC-3 

Dcscriplioo: PID. GC-3. P&T 
Column: RTX-5 (30x .S3x5) 
Carner: N2. ISm.Umm 

Data fiJe: C:\PEAKW9S\0807p2.CHR 0 
Sample: Opening 

Operator: MAP 

·•2s.ooomv 
~ 

~------~-----------------------------------------------------------------------
,1. 
2~ 

2.833 , . 
3..2Se I 

U83 :r 
s.eoo e~ 

7L 

"~'«"'4~ 
a.7-'i eL 
e.-08 I 

.. ... - ... ~.258 

.. _ . T~.800 

;:...:JII __ .OSJ __________ --...~ ... -·~Ut 

~- o-X"**'.$ 
lOr 

10.3h I j .. . _ SURR-81'811 0.375 
11 i I 
~------~---------------------------------------------------------

Retention Component Number Area External Internal Units 

3.258 Benzene 1 3199.229 17.40 17.3966 ppb 
4.283 SURR-TFT 2 1093.699 12.70 12.6982 ppb 
5.800 Toluene 3 3on.733 18.12 18.1175 ppb 
8.516 Ethylbenzene 4 2468.502 17.80 17.7974 ppb 
8.741 mp-Xylene 5 7293.017 45.94 45.9417 ppb 
9.458 o-Xylene 6 2590.919 17.79 17.7874 ppb 

10.375 SURR-BFB 7 2591 .830 13.89 13.8935 ppb 

7 22309.930 143.63 143.6324 

1250.000roV 



Lab name: TEO PuertO Rico 
Analysis dale: 0810711998 16:57:05 

Metbod: EPA 8021 Mod. 
Lab ID: GC-3 

Description: P1D. GC-J. P&T 
RTX-5 (30.x.53x5) 

. N2, 15mL/min 
file: C:\PEA.KW95\0807p1S.CHR () 

Sample: SO ppb CLOSE STD 
Operamr: MAP 

1 • 

2~ 
2.ns 'r 
4.075 .~ 

I 
$.20& 5 > •· SIJRA.TFT/5.208 

.... • . - .. -·- T~.oee 

sL 
e.oee 1 ~ 

e
D· 

i 80E1o· 
10.rc;'1 ~ 
11.8:.':' 
12 1!~2~ 

'-I ----- - - - --== ._"'-_- . ...:.:.:. ... - . ----·· .... ,. , . . ·-... ~.7UI 

j ..... -- o-X)'Iene/10 700 

1\ I -1121se 

Retention Component Number Area 

4.075 Benzene 
5 208 SURR-TFT 
6.866 Toluene 
9. 716 Ethylbenzene 
9.908 mp-Xylene 

1 0. 700 o-Xylene 
SURR-BFB 

1 7834.086 
2 1871 .642 
3 7693.485 
4 6689.059 
5 15671 .137 
6 6561 .789 
7 4005.093 

... • " " ..... -- SURR..aFII/1 1.833 

External Internal Units 

42.60 
21 .73 
45.36 
48.23 
98.72 
45.05 
21 .47 

42.5997 ppb 
21 .7304 ppb 
45.3625 ppb 
48.2268 ppb 
98.7189 ppb 
45.0487 ppb 
21 .4693 ppb 

7 50326.292 323.16 323.1564 

1:2:!50 OOOmV 

~. 
' 



Lab name: TEG Pueno Rico 
Analysis date: 08/07/ 1998 I 0:28:09 

MelbOd: EPA 8021 Mod. 
Ub ID: GC-3 

Description: PID, GC-3. P&T 
Column: RTX-5 (30x.S3xS) 
Carrier: N2. ISmUmi.o 

Data file: C:\PEAKW9S\0807p3.CHR 0 
Sample: Maaix Spikt 

Opera~DT: MAP 

-125.000mV 

R~~------~--------------------------------------------------~ 

f 
I 

2~ 
3~3r 

4.27'5 • : 
s 

5.791 8 

1 

e 
a.7ii 11 
liM I 

to.-.!.0 

" 

\ 
I 
t 

t 
. --· -·····-,__,___ e.r-w'l~ 

• SURR·TFTI • .275 

....... . _ Tolllene/5.791 

. .......... . ·- ~)(~.78& 

~ ·;.~:: ..... --~~~=-~ rl -----~-"'='--:,.--~--~1!141~ 

l..._-----'-"----------------------------------------------- --------· 
Retention Component 

3.250 Benzene 
4.275 SURR-TFT 
5.791 Toluene 
8.550 Ethylbenzene 
8.786 mp-Xylene 
9.-491 a-Xylene 

10.-408 SURR-BFB 

Number 

1 
2 
3 
4 
5 
6 
7 

7 

Area 

~72.854 
1080.781 
3412.917 
2663.089 
8406.796 
2798.986 
1997.458 

23832.861 

External Internal Units 

18.88 18.8845 ppb 
12.55 12.5483 ppb 
20.12 20.1233 ppb 
1920 19 .2()().4 ppb 
52.96 52.9579 ppb 
19.22 19.2157 ppb 
10.71 10.7074 ppb 

153.84 153.637-4 

I ··- ----- ------



Lab name: 1 e(j I'Ueno KJco 
Analysis dale: 08/0711998 10:57:20 

Medlod: EPA 8021 Mod. 
Lab ID: GC-3 

Description: PTD. GC-3, P&T 
Column: RTX-.5 (30x.S3x5) 
Carrier: N2, I SmUm.in 

file: C:\PEAKW9.5\0807p4.CHR () 
Sample: Maailt Spike Dupl.icare 

Operawr. MAP 

·12$.00()nV 
~ 

~------------------------------------------------------------------·---------------
~ ~ 
2~ 

........ .... . _ llerane/3.233 

~:~ : .. ~·, .... SURR· Tl'T/4.25& 

' t 
'783 11 .. 

7 ~ 
-- .. ~~~ uee · 
8.~1 8~ 

10~ 
10.4CAD ' 

11 

Retention Component 

3233 Benzene 
4.258 SURR-TFT 
5.783 Toluene 
8.541 Etnylbenzene 
8.7ee mp..Xy1ene 
9.491 o-Xylene 

10.408 SURR-SFB 

Number 

1 
2 
3 
4 
5 
6 
7 

7 

-- T oluw>e/5. 7!3 

•. """" ··- "'J>X~.7ee 

Area Ext em a I Internal Units 

3005.476 16.34 16.3430 ppb 
1024.337 11 .89 11 .8929 ppb 
3035.588 17.90 17.8985 ppb 
2391 .883 17.25 112450 ppb 
7422.297 46.76 46.7561 ppb 
2456.398 Hl.86 16.8639 ppb 
1823.087 9.77 9.7726 ppb 

21159.065 136.77 136.7721 

1 2~.ooomv 

I 
! 
I 

I 
l 
I 
l 
I 
I 



Lab name: TEG i>ul:no Rico 
Analysis dale: 08/07/1998 II :29:40 

Memod: EPA 8021 Mod. 
Lab ID: GC-3 

Descnption: PIO. GC-3. P&T 
Column: RTX-5 (30x.53x5) 
Carrier: N2. 15ml/ mio 

0112 file: C:\PEAKW95\0807p5.CHR () 
Sample: blanlc 

Operawr: MAP 

· 125.000m\l 
R-

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

2.133 2 ~ 
2.8150 3~ 

4.325 .. ~ 
sr 
aL 

1~ 

a~ 

::1:~ 
10.-483 r 

11 ~ 
I 

Retention 

l 4 .133 
\ .Jl.al!O 

Component 

4.325 SURR-TFT 
8.850 mp-Xylene 
9.583 <>-Xylene 

10.483 SURR-8FB 

.. SURR-TFT/4.325 

- ···•· .. - SURR-NB/10.-483 

---·--- ----------
Number Area External Internal Units 

2 1220.978 14.18 14.1760 ppb 
5 82.134 0 .52 0.5174 ppb 

6 32.450 0.22 0.2228 ppb 
7 2712.838 14.5-4 14.5421 ppb 

4 4048.400 29 . .e 29.4583 



Lab o.tme: TEG Pueno Rico 
AJ:Wysi.s dale: 08/07/1998 12:04:48 

Mctbod: EPA 8021 Mod. 
Lab ID: GC-3 

Description: PIO, GC-3. P&T 
: RlJ<-5 (3~ .53x5) 

. N2. I 5m.Umin 
fik: C:\PE.AKW95\0807p6.CHR 0 

Sample: method blank 
Opc1110r: MAP 

·1~0C1:)rr(l/ 

~ r-----------------------------------------------------------------

i~:r 
4~4f 

5r 

;r 
a~ 
et 

to.~0f 

I 

c ./2.141 
\ ./2.1158 

1. 
j 
j 

) 

· - SURR·T'F'T/4.308 

-- - ~R.eFB/10.425 

1 250 OClClmV 

, r r 
------~--------------------------------------------------------------------------------

Retention Component Number Area 

.-.308 SURR-TFT 
1 0.425 SURR-SFB 

2 1219.583 
7 2624.437 

2 38+4.000 

External Internal Units 

1 • . 16 
1 • . 07 

28.23 

1 • . 1596 ppb 
14.0683 ppb 

28.2278 



Lab name: TEG Pucrro Rko 
AnaJysiS date: 08/07/ 199812:3 1:12 

Method: EPA 8021 Mod. 
Lab 10: GC-3 

Descnption: PID. GC-3. P&T 
Column: RTX-5 (30x.53lt5) 
Carrier: N2, 15mUmio 

Dara file : C: \PEAKW95\0807p7.CHR () 
Sample: 2842-MW3/0731CH2-1 

Operuor: MAP 

·125000mll 
R.-mio 

1 · 

2-
2 633 3· 

4.2$1 • · 
5 -

5416 
6 • 

I 
• • .J2 .633 

SURR·TFTI.C..2$1 

' f ...,,.C16 

I 

I 
! 

7· 

8 · 

9 · 

10 · 
10.42:> , _ .. - SURR.aF'8/10.425 

Retention Component Number Area 

4291 SURR-TFT 
10.425 SURR-BFB 

2 3941 .125 

External Internal Units 

28.89 

14.4241 ppb 
14.4668 ppb 

28.8909 



Lab name: TEG Pueno lOco 
Analysis dale: 08/07/1998 12:59:05 

Method: EPA 8021 Mod. 
Lab 10: GC-3 

Description: PID, GC-3. P&T 
Column: RTX-5 (30x.53JL5) 
Cmier: N2. 15mUmin 

file: C:\PEAKW95\0807p8.CHR () 
Sample: 2842-MW4/073 1 CH2-l 

Operawr: MAP 

·125.000mV 
R-

I~.OOOmV 

------~-------------------------------------------------------------------------, 
1 · 

2 118 2-
2.833 3• ' .J2.116 1 .J2.833 

4 300 ~ - i ···· SURR·TFTI-4.300 
5r 

8 · 

8r 

9 r 

10-
10.4!>0 

11 · 

Retention Component Number Area 

4.300 SURR-TFT 
10.450 SURR-BFB 

2 12-45.702 
7 2648.312 

2 3894.01-4 

External Internal Units 

1-4.46 
14.20 

28.68 

1-4.4630 ppb 
1-4.1963 ppb 

28.6593 



Lab IWDe: TEG Pucno Rko 
Analysis date: 08/07/ 1998 13:54:02 

Mc:lhod: EPA 8021 Mod. 
Lab 10: GC-3 

Des<.:riprion: P1D. GC-3. P&T 
Colwnn: RTX-5 (3~.53x5) 
Carner: N2. 15mL/min 

Data file: C:\PEAKW95\0807p9.CHR 0 
Sample: 2842-DUPE1/0731CH2-1 

Operaror: MAP 

-125.000mV 
Rftnllo 

1 · 

2~ 

2.825 3 · 

• 283 4-

S> 

6 · 

a. 
9· 

10· 
10 " 1" 

11 · 

I . 

Retention Component Number Area 

4.283 SURR· TFT 
10.416 SURR-BFB 

2 1241 .642 
7 2688.999 

2 3930.641 

External Internal Units 

28.83 

14.4159 ppb 
14.41« ppb 

28.8303 

1250.000mV 



bal Environmental Geochemistry Custody Record 

aient: C Ha/VJ /iJLl DatA 7 / ?t /9f Page I of L 
I 

Address TEG Project 11 9£I 07~1 C liZ - 2... Outside Lab.# 

Phone (?tf' J) [(r£- F7 / 3 FAX Loca tion :S' i e Z.¥ £/ 2-

Date of Collection -,(:_/ q F Oient Project #. f L( fot 0 {_. U 5 . S C Project Managelf....A IZTY {l£A}FN/71'A Collector. J.lt I<£ lJE/1 TH FM'I ,--
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a- 0 

N «< 0 0 CD ..- ., r 
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Ill 
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oGl 
0 0 N > v o£ 0:::::- g.s 0 r 

..J ~.s 
Cl) Cl) Cl) 

:X: CCC) 

~-
Cl) !D 

~ ~ 
al 

Sample ~talner < ~ < ~ 0... :X:= :x:::t :X:: a ~ 0 AELD NOTES / 
a;c: 

Depth T1me ~ ~ w ~ ~g ~§ f;g ~~ ~ I ... 0 
Sample# Type 1'ype Ul 0... a. :::E a: PRESERVATION ~0 

~t().- thtJJ. - (f}fS lJ!ITtll. /~/!S I l ( I 1 Srb TA'<f 5 
~l/;;. - MIN J - Cft3fo I I I I I q 
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, I ( s 
IJ~Cf.) - ff3l - ~/ 1{0 { J I I { 5 
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IJ~</ :J- T121P - -- \I ' v I ~ ~ ( ~ v I 
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__, - ...---

11 

~.II A ~ ll A 
~E ~V/!t(Z~ \'~~-

0 
RECS~eD"Y(sgnatu<e) {{~~ Total II of containers 3~ TEMPERATURE s ' .{~\ ~ ~Lt•A A ;) );( ~ Chain of Custody seals YIN~ ,1\/11 L( oc 

j f.R ~It_ AE UNQUI~ HED BY (signature) Datemme RE~EIVED BY (signature) Jt>atemme Seals Intact? YIN I~ JJA -· ~-. 
Received good conditions cold .YfJ -

Sample d isposal Instructions: __ TEG Disposal@ $2.00 each Retum to client __ Pickup 



Leader In On-Site Sampling and Analysis 

Mr. Marty Clasen 
CH2MHILL 
4350 W. Cypress Street, Suite 600 
Tampa, Florida 33607 

July31 , 1998 
TEG Project #98I0729CH2-l 

SUBJECT: DATA REPORT- CH2M HILL PROJECT NO. 146801.US.SC 
SITE #2842 

Dear Marty, 

Please find enclosed the analytical report for the samples collected by CH2M HILL personnel 
from the above-referenced site and delivered to TEG under the proper chain-of-custody protocol. 
TEG's Puerto Rico certified-chemist performed the following analyses: 

• 1 soil sample analyzed for TRPH by modified EPA test method 418.1. 
• 1 soil sample analyzed for TPH-gas/diesel by modified EPA test method 8015. 
• 1 soil sample analyzed for BTEX by modified EPA test method 8020. 
• 1 equipment blank water samples analyzed for BTEX, TRPH and TPH-gas/diesel. 
• 1 trip blank water sample analyzed for BTEX, TRPH and TPH-gas/diesel. 
• Laboratory QA/QC analyses for TPH-gas/diesel, TRPH and BTEX. 

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

TEG 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, 
TEG 

vin Shelburne 

Attachments 

TEG-PUERTO RICO • PMB 627. HC-0 I Box 29030. Caguas. PR 00725 • Phone (787) 720-0329 • Fax (787) 789-3858 • Pager 759-1255 Un1t 2 17-4053 



~eg 
Leader In On-Stte Sampltng and Analy5ls 

CH2M HILL PROJECT N0.146801 .US.SC 
ROOSEVELT ROADS NAVY BASE, SITE 2842 

CEIBA, P.R. 

TEG Project #9810729CH2-1 

TRPH (EPA Method 418.1) ANALYSES OF SOIL 

SAMPLE DATE 

NUMBER 
METHOD BLANK 

2842-SB22 @ 4'-6' 

DETECTION LIMIT (mg/kg) 

ANALYZED 
7/30/98 

7/30/98 

TRPH (EPA Method 418.1) ANALYSES OF WATER 

SAMPLE 

NUMBER 
METHOD BLANK 

2842-TRIP 
2842-EB9 

DETECTION LIMIT (mg/L) 

DATE 

ANALYZED 
7/30/98 

7/30/98 
7/30/98 

SAMPLING PERFORMED BY CH2M HILL PERSONNEL 
"ND. INDICATES NOT DETECTED AT LISTED DETECTION LIMIT 
mg/L " MILLIGRAMS PER LITER 
mglkg " MILLIGRAMS PER KILOGRAM 
ANALYSES PERFORMED BY: MARCO PEDRAZA 
DATA REVIEWED BY: KEVIN SHELBURNE 

Page 1 of 3 

TRPH 

(mg/kg) 
NO 

230 

10 

TRPH 

(mg/L) 
NO 

NO 
NO 

10 

T EG-PUERTO RICO • PMB 627. HC·O I Box 29030. Caguas. PR 00725 • Phone (787) 720-0329 • Fax (787) 789·3858 • Pager 759-1 255 Untt 217-4053 



CH2M HILL PROJECT NO. 146801.US.SC 
ROOSEVELT ROADS NAVY BASE, SITE 2842 

CEIBA, P.R. 

TEG Project #9810729CH2-1 

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

SAMPLE 
NUMBER 

METHOD BLANK 

2842-SB22 @ 4'-6' 

DETECTION LIMIT (mg/kg) 

DATE 
ANALYZED 

7/30/98 

7/30/98 

TPH-GAS 
C5-C12 
(mg/kg) 

ND 

ND 

10 

TPH-DIESEL 
C13-C24 
(mg/kg) 

ND 

ND 

25 

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

SAMPLE 
NUMBER 

METHOD BLANK 

2842-TRIP 
2842-EB9 

DETECTION LIMIT (mg/L) 

SAMPLING PERFORMED BY CH2M HILL PERSONNEL 

DATE 
ANALYZED 

7/30/98 

7/30/98 
7/30/98 

"NO" INDICATES NOT DETECTED AT LISTED DETECTION LIMIT 
CONCENTRATIONS BASED ON DRY WEIGHT 

Page 2 of3 

TPH-GAS 
C5-C12 
(mg/L) 

ND 

ND 
ND 

10 

TPH-DIESEL 
C13-C24 

(mg/L) 
ND 

ND 
NO 

25 

mglkg • MILLIGRAMS PER KILOGRAM 
moll • MILLIGRAMS PER LITER 

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

fEG·PUERTO RICO · PMB 627 HC·O I Box 29030. Caguas. PR 00725 • Phone j787) 720.0329 • Fax 1787) 789·3858 • Pager 759-1255 Un1t 217·4053 



CH2M HILL PROJECT NO. 146801 .US.SC 
ROOSEVELT ROADS NAVY BASE, SITE 2842 

CEIBA, P.R. 

TEG Project #9810729CH2-1 

BTEX (Mod. EPA Method 8020) ANALYSES OF SOIL 

ETHYL-
SAMPLE DATE BENZENE TOLUENE BENZENE 
NUMBER ANALYZED (m~/kg) (mg/kg) ~mg/kg) 

METHOD BLANK 7/30/98 NO NO NO 

2842-SB22 @ 4'-6' 7/30/98 NO NO NO 

DETECTION LIMIT (mg/kg) 0.05 0.05 0.05 

BTEX (Mod. EPA Method 8020) ANALYSES OF WATER 

ETHYL-
SAMPLE DATE BENZENE TOLUENE BENZENE 
NUMBER ANALYZED (m~/L) (mg/L) (mg/L) 

METHOD BLANK 7/30/98 NO ND NO 

2842-TRIP 7/30/98 NO NO NO 
2842-EB9 7/30/98 NO NO NO 

DETECTION LIMIT (mg/L) 0.05 0.05 0.05 

TOTAL 
XYLENES 

(mglkg) 
NO 

NO 

0.1 5 

TOTAL 
XYLENES 

(mg/L) 
NO 

NO 
NO 

0.15 

SAMPLING PERFORMED BY CH2M Hill PERSONNEl ANALYSES PERFORMED BY: MARCO PEDRAZA 
mglkg = MILLIGRAMS PER KILOGRAM DATA REVIEWED BY: KEVIN SHELBURNE 
moll = MILLIGRAMS PER LITER CONCENTRATIONS BASED ON DRY WEIGHT 
"NO" INDICATES NOT DETECTED AT liSTED DETECTION LIMIT 

TEG·PUERTO RICO • PMB 627, HC·O I Box 29030. Caguas. PR 00725 • Phone (7871 720-0329 • Fax (7871 789-3858 • Pager 759-1255 Un1t 21 7-4053 



QA/QC REPORT- CALIBRATION DATA 

TEG Project #9810729CH2-1 

DAILY CALIBRATION DATE · 7/30198 

INITIAL OPENING 

COMPOUND DETECTOR CALIS RANGE RF %RSD ABS RF 

TRPH IR 10- 1,000 764.6 15.7% 0.662 755.3 

CALIS RANGE ·RANGE OF CALIBRATION CURVE IS IN ppm 

lNillAL RF · AVERAGE RESPONSE FACTOR FROM MULTIPOINT CAUBRATION CURVE 

% RSO • UNEAAITY OF MULTIPOINT CALIBRAnON CURVE(+/- 20% ACCEPTABLE LIMITS) 

AREA - AREA COUNTS FROM DAJL Y CAL.IBRAnON STANDARD 

RF - DETECTOR RESPONSE FACTOR FROM Ml[).f>()CNT CALIBRATION STANDARD 

% OIFF - DIFFERENCE. IN PERCENT. BE1WEEN THE AVERAGE RF AND THE OPENING OR Ct.OSING RF (+/· 15% ACCEPTABlE UMITS) 

OPENING- MID-POINT CALJBRATION STANDARD ANAL VZED BEFORE SAMPlE ANALYSES BEGIN 

Ct.OSING - MIO-POtNT CALJBRATION STANDARD ANAL VZED AFTER SAMPlES ANALYSES ARE COMPLETE 

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

TRANSGL08Al ENVIRONMENTAl. GEOCHEMISTRY 
PMB 627. HC-()1 BOX 29030. CAGUAS, P.R. 00725 

TELEPHONE (787) 720-0029 FAX 789-3858 

CH2M HILL 

PROJECT NAME· SITE 2842 

CLOSING 

%DIFF ABS RF 

1.2% 0.664 753.0 

%DIFF 

1.5% 



QA/QC REPORT - MSIMSD DATA 

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

TEG Project #9810729CH2-1 
DATE : 7/30/98 

COMPOUND SPK CONC MS CONC o/oREC MS MSD CONC %REC MSD 
(ppm) {ppm) (ppm) 

TRPH 500 505 101% 506 101% 

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

% REC- PERCENT RECOVERY OF SPIKE FROM MATRIX 

CH2M HILL 
PROJECT NAME: SITE 2842 
RPD ACCEPTABLE 

RPD 
0% 15% 

ACCEPTABLE 
RECOVERY 
80%-120% 

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

ANALYSES PERFORMED BY: MARCO PEDRAZA 
DATA REVIEWED BY: KEVIN SHElBURNE 

TRANSGLOBAL ENVIRONMENTAL GEOCHEMISTRY 
PMB 627, HC-01 BOX 29030, CAGUAS. P.R. 00725 

TELEPHONE (787) 720.()329 FAX 789-3858 



QA/QC REPORT - MSIMSD DATA 

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

TEG Project #9810729CH2-1 CH2M HILL 
PROJECT NAME: SITE 2842 

COMPOUND SPK CON MS GONG %REG MS MSD GONG %RECMSD RPD 
{ppm) (ppm) (ppm) 

TPH-GAS 1 00 114 114% 114 114% 1% 
TPH-DIESEL 1000 1064 106% 1149 115% 8% 

ppm = PARTS PER MilLION 
MS CONC - ANAl YZEO CONCENTRATION OF SPIKED SAMPLE 

% REC- PERCENT RECOVERY OF SPIKE FROM MATRIX 

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

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

TRANSGLOSAL ENVIRONMENTAL GEOCHEMISTRY 
PMB 627. H~1 BOX 29030, CAGUAS, P.R. 00725 

TELEPHONE (787) 720-0329 FAX 789-3858 

ACCEPTABLE ACCEPTABLE 
RPD RECOVERY 
15% 80%-120% 
15% 80%-120% 



QAJQC REPORT - CALl BRA TION DATA 

TEG Project #9810729CH2-1 
DAILY CALIBRATION DATE· 7/30/98 

INITIAL OPENING 
COMPOUND DETECTOR CALIS RANGE RF %RSD AREA RF 
TPH GASOLINE FlO #1 (gc1) 10-40,000 0.50 9.7% 161 .79 0.54 
TPH GASOLINE FlO #2 (gc1) 10-40,000 0.65 8.1% 198.64 0.66 
TPH DIESEL FID #1 (gc1) 25 - 40,000 0.47 8.8% 1573.66 0.52 
TPH DIESEL FID #2 (gc1) 25-40,000 0.25 5.4% 763.57 025 

CALIB RANGE • RANGE OF CALIBRATION CURVE IN ppm 
INITIAl RF- AVERAGE RESPONSE FACTOR FROM MULTIPOINT CALIBRATION CURVE 
% RSD • UNEARilY OF MULTIPOINT CAliBRATION CURVE(+/- 15% ACCEPTABLE LIMITS) 
AREA- AREA COUNTS FROM DAILY CALIBRATION STANDARD 
RF ·DETECTOR RESPONSE FACTOR FROM MID-POINT CALIBRATION STANDARD 

CH2MHILL 
PROJECT NAME: SITE 2842 

CLOSING 
%DIFF AREA RF 
8.5% 132.51 0.44 
1.4% 198.02 0.66 

12.3% I 1381.65 0.46 
3.0% 833.83 0.28 

% DIFF- DIFFERENCE, IN PERCENT, BElWEEN THE AVERAGE RFAND THE OPENING OR CLOSING RF (+/-15% ACCEPTABLE LIMITS) 
OPENING- MID-POINT CAliBRATION STANDARD ANAL VZED BEFORE SAMPLE ANALYSES BEGIN 
CLOSING- MID-POINT CALIBRATION STANDARD ANAL VZED AFTER SAMPLES ANALYSES ARE COMPLETE 

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

TRANSGLOOAI.. ENVIRONMENTAL GEOCHEMISTRY 
Pt.48 627, HC-{)1 BOX 29030, CAGUAS. P R 00725 

TELEPHONE (187) 720-0329 FAX 789-3858 

%DIFF 
11 .1% 
1.1% 
1.4% 

12.5% 



Lab name: TEG Puerto Rico 
Analysis date: 07/3011998 11 :43:32 

Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: Fid 1 
Column: XTI-5 (30x.53x1 .5) 
Carrier: N2 1.1 kg/cm2 

Data file: 0730FA3.CHR () 
Sample: 100/1 OOOppmG/0 Opening 

Operator: JMP 

Retention Area Internal Units 

3.375 161.791 108.4034 ppm 
12.725 1573.666 1123.2336 PPM 

1735.457 1231.6370 

98.504mV 



Lab name: TEG Puerto Rico 
Analysis date: 07/30/1998 17:14:54 

Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: Fid 1 
Column: XTI-5 (30x.53x1.5) 
Carrier: N2 1.1 kg/cm2 

Data file: 0707FA1 .CHR () 
Sample: close std 

Operator: MP 

-12.440mV 
Retentiol 

97.560mV 

0 .~~1 ~~---------~~-~· ~==~==~===-===-===-==~~~~~~==-===-===-===~==~==~==~==~~~ 

::~If '>-GAS6L:'-~~~~~~~~~~~~;;;;;;; 
81- :.;.:--

10.34~~( 
12~ 13 
14 
15 

~~ ~ 18 
19 
?0 
21 

221 23 
24 
25 
26 
27 
28r 
~--------~~--------------------------------------------------------------------~ 

Component 

GASOLINE 
DIESEL 

Retention Area Internal Units 

5.041 132.505 88.7807 ppm 
10.341 1381 .651 986.1793 PPM 

1514.156 1074.9600 



lab name: TEG Puerto Rico 
Analysis date: 07/30/1998 11 :43:32 

Method: EPA 8015 Mod 
lab 10: GC-1 

Description: FlO 2 
Column: XTI-5 (30x.53x1 .5) 
Carrier: N2 1. 1 kglcm2 

Data file: 0730FB3.CHR () 
Sample: 1 00/1 OOOppmG/0 Opening 

Operator: JMP 

Component 

GASOLINE 
DIESEL 

Retention 

5.375 
13.008 

Area External Units 

198.643 101.30 ppm 
763.573 1029.43 PPM 

962.216 1130.73 

105.216mV 



Lab name: TEG Puerto Rico 
Analysis date: 07/30/1998 17:14:54 

Method: EPA 8015 Mod 
Lab ID: GC-1 

Description: FlO 2 
Column: XTI-5 (30x.53x1 .5) 
Carrier: N2 1.1 kg/cm2 

Data file: 0730FB11 .CHR () 
Sample: cJose std 

Operator: MP 

-4.782mV 
Retentiot 

105.218mV 

0~1 ~--~~================~~~~~~~~~~~~~~~~~~~~==================~· 1.091 1 ... 
2-
3 -

4.125 ~ ~ 
6 
7 
8 
9 

10 
11 
12 

13 1213 . 14 
15 

~~ ~ 
1St 
19t 20 
21 
22 ~ 

~~t f 

----- I 
I 

l 
I 

L 

---

26.~~ f . 
28 .4~8L-__ _.L:__ ______________________________ _________ _J 

Component 

GASOLINE 
DIESEL 

Retention 

4.125 
13.125 

Area External Units 

198.017 100.07 ppm 
833.829 1124.15 PPM 

1031 .845 1224.22 



Lab name: TEG Puerto Rico 
Analysis date: 07/30/1998 12:23:29 

Method: EPA 8015 Mod 
Lab ID: GC-1 

Description: Fid 1 
Column: xn-5 (30x.53x1 .5) 
Carrier: N2 1.1 kg/cm2 

Data file: 0730FA4.CHR () 
Sample: matrix spike 

Operator: MP 

-11 .496mV 
Retentiot 

98.504mV 

3.041 3 --- - -----=.--le~re:!SS1l!!tt:-Sl'AN6 BV-2:080Tn'<T OIESEL-- -----1oll 
1~- - - c ----=---==-==-------=------==-~

- .. 2 

5.875 i 
j~ 
11 !... 
12 ~ 12.50131 
14 ,-
15[ 
16 

~i~L 20 
21 
22 
23 
24 
25 f-

~~ t 
28 t 

GASOLINE 
DIESEL 

Retention Area Internal Units 

5.875 169.688 113.6940 ppm 
12.508 1490.695 1064.0117 PPM 

1660.383 1177.7057 



Lab name: TEG Puerto Rico 
Analysis date: 07/30/1998 12:23:29 

Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: FlO 2 
Column: XTI-5 (30x.53x1.5) 
Carrier: N2 1.1 kg/cm2 

Data file: 0730FB4.CHR () 
Sample: matrix spike duplicate 

Operator: MP 

-4.784mV 
Retentiot 

105.216mV 

nn~~ ----~·----------------------------------------------------------------------------~ n A<;n 1 r-
1.858 2i-
3.041 ~ ~ 
4.741 ~~ 

7 ~ 

J~ 
11 r 
12r 

1J.2au~ 

~~ ! 18 
19 
20 
21 
22 ~ 
23, 
24 r 
25 ;-
26' 
21C 
28:.. 
29 t 
30 
31 -

Component 

GASOLINE 
DIESEL 

Retention 

4.741 
13.283 

--------------~-----eO~IE~SE~~----

l 

Area External Units 

179.977 114.38 ppm 
851.990 1148.63 PPM 

1031 .967 1263.02 



Lab name: TEG Puerto Rico 
Analysis date: 07/30/1998 13:22:57 

Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: FlO 2 
Column: XTI-5 (30x.53x1.5) 
Carrier: N2 1.1 kg/cm2 

Data file: 0730FB5.CHR () 
Sample: method blank 

Operator: MP 

-4.784mV 
Retentiol 

105.216mV 

-----------------------------------------------------------------------------------------------------------------------------------------------------------, 14oa1 ·· . 2 '-
J L 
4 r 

~t 
Jt 
11 ~ 
at 1St 
~~~ 18 
19 
20 
21 
22 -23t 24 

Component Retention Area External Units 

0.000 0.00 



Lab name: TEG Puerto Rico 
Analysis date: 07/30/1998 13:22:57 

Method: EPA 8015 Mod 
Lab ID: GC-1 

Description: Fid 1 
Column: XTI-5 (30x.53x1 .5) 
Carrier: N2 1.1 kg/cm2 

Data file: 0730FA5.CHR (} 
Sample: method blank 

Operator. MP 

-11 .496mV 
Retenti01 

98.504mV 

0.006 ----------,.-----------------------------------------------------------------------~ . - . . 1 
1.816 2 ~ 

i! 
~L 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

31 
32 

Component Retention Area Internal Units 

0.000 0.0000 



Analysis date: 07/30/1998 13:58:29 
Method: EPA 8015 Mod 
Lab lD: GC-1 

Description: Fid 1 
Column: XTI-5 (30x.53x1 .5) 
Carrier: N2 1.1 kg/cm2 

Data file: 0730FA6.CHR () 
Sample: 2842eb9/0729ch2-1 

Operator: MP 

-11 .496mV 
Retenti01 

98.504mV 

0.008 ----------~.-----------------------------------------------------------------------~ 

15~~~ p--
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
201-
21 1-
22 -
23r 
24 t 25 

~~ [ 
28 ~ 
29 r 
301-

Retention Area Internal Units 

0.000 0.0000 



Lab name: TEG Puerto Rico 
Analysis date: 07/30/1998 14:31 :17 

Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: FlO 2 
Column: XTI-5 (30x.53x1.5) 
Carrier. N2 1.1 kglcm2 

Data file: 0730F87.CHR () 
Sample: 2842sb22/0729ch2-1 

Operator: MP 

Component Retention Area External Units 

0.000 0.00 

105.216mV 



Lab name: TEG Puerto R1co 
Analysis date: 07/3011998 14:31 :17 

Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: FlO 2 
Column: XTI-5 (30x.53x1 .5) 
Carrier: N2 1.1 kglcm2 

Data file: 0730F87.CHR (} 
Sample: 2842sb22/0729ch2-1 

Operator: MP 

4 .784mV 
Retentiol 

1.225 j 

i! 
,gf 
11 
12 
13 
14[ 
15, 
1sr,7 ... 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

Component 

I 

• 
I 
I 
I 

I 

r 

I 

I 
I 

I 
i 
! 
i 

Retention Area External Units 

0.000 0.00 

105.216mV 
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QA/QC REPORT - MS/MSD DATA 

MATRIX SPIKE (MS)IMATRIX SPIKE DUPLICATE (MSD) 

TEG Project #9810729CH2-1 
DATE: 7/30198 

COMPOUND SPK CONC MS CONC %REC MS MSD CONC %REC MSD 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 

ppm= PARTS PER MlWON 

(ppm) 
5.0 
5.0 
5.0 
15.0 

(ppm) 
4.90 98% 
5.19 104% 
5.83 117% 
16.5 110% 

MS CONC - ANAL VZED CONCENTRATION OF SPIKED SAMPLE 

% REC • PERCENT RECOVERY OF SPIKE FROM MATRIX 

(ppm) 
5.45 109% 
5.78 116% 
6.19 124% 
17.7 120% 

CH2M HILL 
PROJECT NAME: SITE 2842 

RPD ACCEPTABLE ACCEPTABLE 
RPD RECOVERY 

11% 15% 76% - 120% 
11% 15% 75% - 120% 
6% 15% 65%-125% 
7% 15% 72% - 120% 

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

ANALYSES PERFORMED BY:MAACO A. PEDRAZA 
DATA REVlEWEO BY: KEVIN SHELBURNE 

TRANSGI.08Al EHVIRONMENTAL GEOCHEMISTRY 
PMB 627. HCG1 BOX 29030. CAGUAS. P R. 00725 

TEL.EPtiONE (787) 7204329 FAX 7~ 



QA/QC REPORT - CALl BRA TION DATA 

TEG Project #9810729CH2-1 
DAILY CALIBRATION DATE· 7130198 

INITIAL OPENING 

COMPOUND DETECTOR CALIBRANGE RF %RSD AREA RF 

BENZENE PID#1 0.100 - 10.000 4.44 6.7% 87.15 4.36 

TOLUENE PID #1 0.100 - 10.000 4.73 9.4% 103.61 5.18 

ETHYLBENZENE PID#1 0.100- 10.000 4.30 10.0% 95.69 4.78 

m&p-XYLENES PID#1 0.100 - 10.000 5.67 3.5% 260.53 6.51 

o-XYLENES PI0#1 0.100- 10.000 4.97 5.5% 107.61 5.38 

BENZENE PID#2 0.100- 10.000 4.26 8.6% 86.01 4.30 

TOLUENE PID#2 0.100- 10.000 4.73 102% 100.36 5.02 

ETHYLBENZENE PID #2 0.100-10.000 3.70 12.2% 83.97 4.20 

m&p-XYLENES PID#2 0.100-10.000 5.39 9.1% 242.34 6.06 

o-XYLENES PID#2 0.100-10.000 4.77 11.8% 102.29 5.11 

CAUB RANGE · RANGE OF CALIBRATION CURVE IN ppm 

INITlAL Rf ·AVERAGE RESPONSE FACTOR FROM MULTIPOINT CAliBRATION CURVE 

% RSO • UNEARITY OF MULTIPOINT CAliBRATION CURVE (+/- 20% ACCEPTABLE LIMITS) 

AAEA ·AREA COUNTS FROM DAILY CAliBRATION STANDARD 

Rf ·DETECTOR RESPONSE FACTOR FROM MID-POINT CAliBRATION STANDARD 

CH2M HILL 
PROJECT NAME· SITE 2842 

CLOSING 

%DIFF AREA RF 

1.9% 82.56 4.13 

9.5% 100.07 5.00 

11 .3% 91 .65 4.58 

14.9% 258.18 6.45 

8.3% 106.67 5.33 

1.0% 84.79 4.24 

6.1% 102.48 5.12 

13.5% 84.80 4.24 

12.4% 247.04 6.18 

7.2% 105.45 5.27 

% DIFF · DIFFERENCE, IN PERCENT. BETWEEN THE AVERAGE RF AND THE OPENING OR CLOSING RF (+f. 15% ACCEPTABlE LIMITS) 

OPENING · MID-POINT CALIBRA nON STANDARD ANAL VZED BEFORE SAMPLE ANALYSES BEGIN 

CLOSING · ~10-PCl4NT CALIBRATION STANDARD ANAL VZEO AFTER SAMPLES ANALYSES ARE COMPLETE 

AHAL YSeS PERFORM€0 BY:MARCO A. P£DAAZA 
DATA REVIEWED BY: KEVIN SHElBURNE 

TRANSGLOBAL ENVIRONMENTAL GEOCHEMISTRY 
PMB 627, HC.01 BOX 29030. CAGUAS. P R. 00725 

TEl EPHONE (787) 720~29 FAX 789-3858 

%DIFF 

7.0% 

5.8% 

6.6% 

13.8% 

7.3% 

0.5% 

8.3% 

14.6% 

14.6% 

10.5% 

I 



LA BORA TORY QA/QC 

CH2M HILL, SITE 2842 

TEG Project #9810729CH2-1 

BTEX (Mod. EPA Method 8020) ANALYSES OF SOIL 

SAMPLE 
NUMBER 

2842-SB22@ 4'-6' 
2842-SB22 @ 4'-6' rep. 

DETECTION LIMIT (mg/kg) 

DATE 
ANALYZED 

7/30/98 
7/30/98 

'NO' INDICATES NOT DETECTED AT LISTED DETECTION LIMIT 
mg/l<g • MILLIGRAMS PER KILOGRAM 
CONCENTRATIONS BASED ON DRY WEIGHT 
ANALYSES PERFORMED 8Y: MARCO A PEDRAZA 
DATA REVIEWED 8Y: KEVIN SHELBURNE 

BENZENE 
(mg/kg) 

ND 
ND 

0.05 

TOLUENE 
(mg/kg) 

ND 
ND 

0.05 

ETHYL- TOTAL 
BENZENE XYLENES 

(mg/kg) (mg/kg) 

ND ND 
ND ND 

0.05 0.15 



Lab name: TEG Puerto Rico 
Analysis date: 07/30/1998 12:22:45 

Method: EPA 602/8020 
Lab ID: GC-2 

Description: PID 1 
Column: R)<T-5 (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

Data file: 0730PA3.CHR () 
Sample: 5 ppm BTEX open 

Operator: MP 

Component 

m-_p-Xylene 
o-Xylene 

t 
r-

Retention 

4.091 
6.408 
8.541 
8.708 
9.258 

Area 

87.152 
103.606 
95.690 

260.531 
107.610 

654.589 

50.000mV 

Benzene 

... 
I 

Toluene I 

Ettlylbeat.ept ! ~ m-__~>-Xylene L 

o-Xylene 

External Internal Units 

4.91 4.9072 ppm 
5.48 5.4760 ppm 
5.56 5.5634 ppm 

11 .49 11 .4873 ppm 
5.41 5.4130 ppm 

32.85 32.8468 



Lab name: TEG Puerto Rico 
Analysis date: 07/30/1998 16:35:10 

Method: EPA 60218020 
Lab ID: GC-2 

Description: PID 1 
Column: RXT-5 (30x.53x5.0) 
Carrier. N2 1. 1 kg/cm2 

Data file: 0730PA10.CHR () 
Sample: CLOSE 

Operator: MP 

-5.000mV 
Retentiot 

" CCI'\. I 
0.783 1 .... 

2.308 
2 ~ 
3 ~ 

4.016 4 ~ 
I 

5' 

6[ 
6.391 

7r 

r - --
<. 
_.) 

--;;;;.~ -

r.:::======~- Benzene 
i 
I 
Lt: :..:::=======-- Toluene 
I 
\ 
I 

I 

I 

8k 
8.716 gi-
9.266 

10~ 
t~~~;;;;:::::=:::=~E~~~v;~~~~e=====r~r ==--------- x~ f: o-Xylene I m-...P- y 

I 

11L 

Component Retention Area External Internal Units 

Benzene 4.016 82.555 4.65 4.6484 ppm 
Toluene 6.391 100.070 5.29 5.2891 ppm 
Ethylbenzene 8.550 91.650 5.33 5.3285 ppm 
m-_p-Xylene 8.716 258.1n 11 .38 11.3835 ppm 
o-Xylene 9.266 106.665 5.37 5.3655 ppm 

639.118 32.01 32.0150 

50.000rnV 



Lab name: TEG Puerto Rico 
Analysis date: 07/30/1998 11 :44:11 

Method: EPA 602/8020 
Description: PID 2 

Column: RXT-5 (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

Data file: 0730PB1 .CHR () 
Sample: 5 ppm BTEX open 

Operator: MP 

-5.000mV 
Retenti01 

s ........ .&.-. 

~: :fr-----~"'TJ ~ 

3.583 4 t- t=:::===== --- .a XyleRe :: 

5-

5.833 6 [-

---- :t 8.083 
8.608 9 -

Component 

Benzene 
Toluene 
Ethy1benzene 
m-_p-Xylene 

~,.....,.,_. 

========- - - Sl'ANO 0¥ 2.6Si-rrN 

o-Xylene :: 

Retention Area External Internal Units 

3.583 86.014 5.05 5.0478 ppm 
5.833 100.362 5.30 5.3045 ppm 
7.925 83.974 5.67 5.6739 ppm 
8.083 242.337 11 .24 11 .2401 ppm 
8.608 102.293 5.36 5.3613 ppm 

614.979 32.63 32.6276 

50.000mV 

~ 



Lab name: TEG Puerto Rico 
Analysis date: 07/30/1998 16:56:37 

Method: EPA 602/8020 
Description: PID 2 

Column: RXT-5 (30x.53x5.0) 
Carrier: N2 1.1 kglcm2 

Data file: 0730P811.CHR () 
Sample: CLOSE 

Operator. MP 

-10.000mV 
Retentio4 

~:~ +..-----)--~ 

2000 2~ 1-
3.566 !r f===-- Benzene 

5841 ~t t:::::==.,_- TohJene 

100.000mV 

I 

8.16o al __ j§~~~=::=~~~-----------J a .633 I 

Component 

Benzene 
Toluene 
Ethytbenzene 
m-_p-Xylene 
o-Xylene 



Lab name: TEG Puerto Rico 
Analysis date: 07/30/1 998 11 :58:13 

Method: EPA 602/8020 
Descnption: PID 2 

Column: R><T-5 (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

Data file: 0730PB2.CHR () 
Sample: matrix spike 

Operator: MP 

-5.000mV 
Retenti01 

~:~~~ 1 lr-------~-.-, ~Xylen 

2 r ~ 
! 

3 -
3.633 4~ 

I 
~=====--- Benzene = 

5 1-

:~~ :f 
8.100 t 
8.625 9~ 

Component 

Benzene 
Toluene 
Ethylbenzene 
m-_p-Xylene 

t=======--~-- Toluene I 

~ ;::;;:=.ee.!.~ 
0 - ><"'f ,__,_. 

Retention Area External Internal Units 

3.633 83.493 4.90 4.8998 ppm 
5.858 98.174 5.19 5.1889 ppm 
7.933 86.271 5.83 5.8291 ppm 
8.100 243.093 11.28 11 .2752 ppm 
8.625 99.984 5.24 5.2403 ppm 

611 .015 32.43 32.4333 

SO.OOOmV 

m-_p-Xylene 



Lab name: TEG Puerto Rico 
Analysis date: 07/30/1998 12:22:45 

Method: EPA 602/8020 
Description: PID 2 

Column: ru<T-5 {30x.53x5.0) 
Carrier. N2 1.1 kg/cm2 

Data file: 0730PB3.CHR {) 
Sample: matrix spike duplicate 

Operator: MP 

-5.000mV 
Retentiot 

SO.OOOmV 

~:~ 1 ~~---------~~-~~-x-yen--.------------------------------------~--------------------------~ 

2 '- '1 
I I 

3.683 :~ jl=-~ .:.::· =====~---- Benzene I 

5 l 
5.900 6 t=========~~~----- T~~e I 

7 

8.125 8 
8.658 9 
9.441 

Component 

Benzene 
Toluene 
Ethylbenzene 
m-_p-Xylene 
a-Xylene 

,... --

Retention Area 

3.683 92.795 
5.900 109.290 
7.966 95.430 
8.125 263.363 
8.658 109.856 

670.734 

o-Xylene l 

External Internal Units 

5.45 5.4457 ppm 
5.78 s.n65 ppm 
6.19 6.1900 ppm 

11 .97 11.9710 ppm 
5.76 5.75n ppm 

35.14 35.1409 

m-_p-Xylene 

~ 



Lab name: TEG Puerto Rico 
Analysis date: 07/30/1998 12:38:25 

Method: EPA 60218020 
Lab ID: GC-2 

Description: PID 1 
Column: RXT-5 (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

Data file: 0730PA4.CHR () 
Sample: method blank 

Operator: MP 

-5.000mV 
Retenoo 

0.525 L 
1.266 1 

2:. 

3' r 

:f 
6~ 

:r 
I 

Component Retention Area 

0.000 

External 

0.00 

I 

I 
I I 
I 

Internal Units 

0.0000 

50.000mV 



Lab name: TEG Puerto Rico 
Analysis date: 07/30/1998 12:38:25 

Method: EPA 602/8020 
Description: PID 2 

Column: RXT-5 (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

Data file: 0730PB4.CHR () 
Sample: method blank 

Operator: MP 

-S.OOOmV 
Reteotiol 

SO.OOOmV 

0.091 -----~~ --------------------~-----------------, 

1.250 1;... 

~f 
sL 
7' 

8 

9 

Component Retention Area 

0.000 

External 

0.00 

: 

! 

! I 

I 

Internal Units 

0.0000 



Lab name: TEG Puerto Rico 
Analy.is date: 07/30/1998 12:50:42 

Method: EPA 60218020 
Description: PID 2 

Column: RXT --5 (30x.53x5.0) 
Carrier. N2 1. 1 kg/cm2 

Data file: 0730PB5.CHR () 
Sample: trip blank/0729ch2-1 

Operator: MP 

-5.000mV 
Retentiot 

50.000mV 

0.000 ------ - ....-.-.-----------------------------------.., 
, L 

2191 ~I 

7~ 
8~ 
9~ 

Component 

{ 

~ -

1 

Retention Area 

0.000 

I 

r 

:: 

External Internal Units 

0.00 0.0000 



Lab name: TEG Puerto Rico 
Analysis date: 07/30/1998 12:50:42 

Method: EPA 602/8020 
Lab ID: GC-2 

Description: PID 1 
Column: RXT-5 (30x.53x5.0) 
Carrier: N2 1. 1 kg/cm2 

Data file: 0730PA5.CHR () 
Sample: 2842-eb9/0729ch2-1 

Operator: MP 

..S.OOOmV 
Retentiot 

n e:rn 

~: 0.900 1 
1.441 

2.333 
2 

2.841 3 .1' -

4 
I 

5 

6 

7 

8 

9 
I 

Component Retention Area 

0.000 

External 

0.00 

T 
t 

l 

I • .. 

Internal Units 

0.0000 

SO.OOOmV 



Lab name: TEG Puerto Rico 
Analysis date: 07/30/1998 13:17:41 

Method: EPA 602/8020 
Description: PID 2 

Column: RXT-5 (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

Data file: 0730PB6.CHR () 
Sample: 2842-sb-2210729ch2-1 

Operator: MP 

-S.OOOmV 
Retentiot 
0.041 ~ 

~ -0.700 1 

1.841 2 r '1. 
31 
4 r I 
5>- I 

I I 
s l 

\ :~ 
g .... 

Component Retention Area 

0.000 

50.000rrN 

! 

= 

External Internal Units 

0.00 0.0000 



Lab name: TEG Puerto Rico 
Analysis date: 07/3011998 13:58:57 

Method: EPA 60218020 
Desctiption: PID 2 

Column: RXT-5 (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

Data file: 0730PB7.CHR 0 
Sample: 2842-SB22/0729CH2-1 rep 

Operator. MP 

-5.000mV 
Retentiol 
0.066 ' J-1 ~ 

2 ... 

3 -

4 -

St-

:t 
9 '-

Component Retention Area 

0.000 

SO.OOOmV 

::: 

External Internal Units 

0.00 0.0000 



Clteg Transglobal Environmental Geochemistry 
I 

Client: C /::[~ ~/.ILL R-RAJ~ 

Address 

FAX 

of Custody Record 

Oat<> _7_ b. 9 JC:U 
TEG Proj~t tl'..:(e;t ui Z<1 c U1- 1 
Location~~ ~.u Phone ~ d 7J 8 £([ -j ·1 L 3 

Client Project#. [LLf.e.f..OL. V5.5C Project ManagerM11 i:r-1 ('{_ 1'1Sf))j.,.fJA Coltector./lllt(£ ~A 7>-l_.c:-~7" 
x 

0 

~ " 'i 
0 

N 0 0 co .... • ..-
~ 0 1 0 0 ...J a:i It)~ 10 10.! 10 ~ ... " N U) g ... ..... ..- r1J ... 0 

~ 0 0 N ., o.S 0<=- g., 0 .-
...J co co co CO() co a co U) 

~ ~ r j! 
Sample Co:!_ltalner c( ~ c( 0.. r= re r:J r~ ~ 5 g 0 ~ o..= ~ r 

Sample# Depth T1me w ~_g ~~ ~_g ~ Type Type > > (J) ~~ 0.. 0. a: 

;;_ i r( OJ - 5 c;l;;l tf-b 133o SoiL 2o:e I I I 
2Jtf;l-~,p - - WA-rra. 1 LiO~t t -1.. IX 

..___ -- ·· ·-

-
;;<gy;J- ~5<7 - JL{], UJ:tnn. l/Orn'- I I I 

I 

/J 

JJ:lJJ):w:z;r~;;, R~rY'"', v <• gnatuce> ~!f;': Total # or containers 

I · 1. zrftr -\ cAc..-. \u ~~.r- -?'u If rJ Cha.ln of Custody seals Y I N I NA 

REUNQUISHEO BY (signature) CYa"T6/Tlme REC8VED BY (signatlre) Oat em me Seals Intact? Y I N I NA 

L--
Received good conditio~ I cold 

Sample disposal Instructions: __ lEG Disposal @ $2.00 each Return to client __ Pickup 

Page t of l 
Outside Lab.# 

Date of Collection 7l7rlcrF 
I r-

Ill _ ... 
OQ) c 
*"i 
"iE 

FIELD NOlES I ... 0 
PRESERVATION ~0 

?if TAl I'OI <:;14. o#L Y 3 

1 
~~ ... 
~ 
3 ,-

--.. . 

IT~ TEMPERATURE 

,()~ 

J.:A- ~ 6 
\~";;> t-c 



~eg 
. or1d Leader In On-Site Sampling and Anatysas 

July 27, 1998 
TEG Project #9810722CH2 

• 

• 

Mr. Marty Clasen 
CH2MHILL 
4350 W. Cypress Street, Suite 600 
Tampa, Florida 33607 

SUBJECT: DATA REPORT- CH2M HILL PROJECT NO. 146801.US.SC 
SITE #2842 

Dear Marty, 

Please find enclosed the analytical report for the samples collected by CH2M HILL personnel 
from the above-referenced site and delivered to TEG under the proper chain-of-custody protocol. 
TEO's Puerto Rico certified-chemist performed the following analyses: 

• 4 soil samples analyzed for TRPH by modified EPA test method 418.1. 
• 1 water sample analyzed for TRPH by modified EPA test method 41 8.1 . 
• 4 soil samples analyzed for TPH-gas/diesel by modified EPA test method 8015. 
• 1 water sample analyzed for TPH-gas/diesel by modified EPA test method 8015. 
• 4 soil samples analyzed for BTEX by modified EPA test method 8020. 
• 1 water sample analyzed for BTEX by modified EPA test method 8020. 
• 2 equipment blank water samples analyzed for BTEX, TRPH and TPH-gasldiesel. 
• 1 trip blank water sample analyzed for BTEX by modified EPA test method 8020. 
• Laboratory QA/QC analyses for TPH-gas/diesel, TRPH and BTEX. 

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

TEG 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, 
TEG 

~bumve~~-~~~~~------
Principal 

Attachments 

TEG-PUERTO RICO · PMB 627. HC-01 Oox 29030. Caguas. PR 00725 • Phone (7871 720-0329 • Fax 17871 789·3858 • Paqer 759-1255 Um 217·4053 



The WOI1d Leader In On· Site 5amphng and AnalySis 

CH2M HILL PROJECT NO. 146801.US.SC 
ROOSEVELT ROADS NAVY BASE, SITE 2842 

CEIBA, P.R. 

TEG Project #9810722CH2 

TRPH (EPA Method 418.1 ) ANALYSES OF SOIL 

SAMPLE DATE 

NUMBER 
METHOD BLANK 

2842-SB19@ 4'-6' 
2842-SB20 @ 4'-6' 
2842-SB21 @ 2'-4' 

2842-DUPE3 

DETECTION LIMIT (mg/Kg) 

ANALYZED 
7/23/98 

7/23/98 
7/23/98 
7/23/98 
7/23/98 

TRPH (EPA Method 418.1) ANALYSES OF WATER 

SAMPLE DATE 

NUMBER ANALYZED 

METHOD BLANK 

2842-SB21 

2842-EB? 

2842-EB8 

DETECTION LIMIT (mg/L) 

7/23/98 

7/23/98 

7/23/98 

7/23/98 

SAMPLING PERFORMED BY CH2M HILL PERSONNEL 
"ND' INDICATES NOT DETECTED AT LISTED DETECTION LIMIT 
mgll. : MILLIGRAMS PER LITER 
mg/l(g,. MILLIGRAMS PER KILOGRAM 
CONCENTRATIONS BASED ON DRY WEIGHT 
ANALYSES PERFORMED BY· MARCO PEDRAZA 
DATA REVIEWED BY KEVIN SHELBURNE 

Page 1 of 3 

TRPH 

(mg/Kg) 
NO 

1,200 
640 
330 
260 

10 

TRPH 

(mg/L) 

NO 

12 

NO 

NO 

10 

TEG-PUERTO RICO • PMB 627. HC-0 I Box 29030. Caquas PR 00725 • Phone (7871 720.0329 • Fax 17871 789-3858 • Paqer 759·1255 Unrt 217-4053 
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• 

• 



• 

• 

• 

CH2M HILL PROJECT NO. 146801.US.SC 
ROOSEVELT ROADS NAVY BASE, SITE 2842 

CEIBA, P. R. 

TEG Project #9810722CH2 

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

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

METHOD BLANK 7/23/98 NO 

2842-SB19 @ 4'-6' 7/23/98 NO 
2842-SB20 @ 4'-6' 7/23/98 NO 
2842-SB21 @ 2'-4' 7/23/98 NO 

2842-DUPE3 7/23/98 NO 

DETECTION LIMIT (mg/kg) 10 

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

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

METHOD BLANK 7/23/98 NO 

2842-SB21 
2842-EB7 
2842-EB8 

DETECTION LIM IT (mg/L) 

7/23/98 
7/23/98 
7/23/98 

NO 
NO 
NO 

10 

TPH-OIESEL 
C13-C24 
(mg/kg) 

NO 

NO 
91 
NO 
NO 

25 

TPH-DIESEL 
C13-C24 

(mg/L) 
NO 

NO 
NO 
NO 

25 

SAMPLING PERFORMED BY CH2M HILL PERSONNEL 
'NO' INDICATES NOT DETECTED AT LISTED DETECTION LIMIT 
CONCENTRATIONS BASED ON DRY WEIGHT 

mglkg • MILLIGRAMS PER KILOGRAM 
mg/L = MILLIGRAMS PER LITER 

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

Page 2 of 3 

TEG-PUERTO RICO · PMO 627. HC-0 I Box 29030. C~guas. PR 00725 • Phone 1787) 7.?0-0329 • F~x (787) 789-3858 • P~ger 759- I 255 Unrr 217-4053 



CH2M HILL PROJECT N0.146801.US.SC • 
ROOSEVELT ROADS NAVY BASE, SITE 2842 

CEIBA, P. R. 

TEG Project #9810722CH2 

BTEX (Mod. EPA Method 8020) ANALYSES OF SOIL 

ETHYL- TOTAL 
SAMPLE DATE BENZENE TOLUENE BENZENE XYLENES 
NUMBER ANALYZED (mg/kg) (mg/k~) ~mg/kg) (m~/kg) 

METHOD BLANK 7/23/98 NO NO NO NO 

2842-SB19@ 4'-6' 7/23/98 NO NO NO NO 
2842-SB20 @ 4'-6' 7/23/98 NO NO NO NO 
2842-SB21 @ 2'-4' 7/23/98 NO NO NO NO 

2842-DUPE3 7/23/98 NO NO NO NO 

DETECTION LIMIT (mg/kg ) 0.05 0.05 0.05 0.15 

BTEX (Mod. EPA Method 8020) ANALYSES OF WATER 

ETHYL- TOTAL • SAMPLE DATE BENZENE TOLUENE BENZENE XYLENES 
NUMBER ANALYZED (mg/L) (mg/L} (mg/L) (mg/L) 

METHOD BLANK 7/23/98 NO NO NO NO 

2842-SB21 7/23/98 NO NO NO NO 
2842-EB7 7/23/98 NO NO NO NO 
2842-EB8 7/23/98 NO NO NO NO 

TRIP BLANK 7/23/98 NO NO NO NO 

DETECTION LIMIT (mg/L) 0.05 0.05 0.05 0.15 

SAMPliNG PERFORMED BY CH2M HILL PERSONNEL ANALYSES PERFORMED BY: MARCO A. PEDRAZA 
mglkg a MILLIGRAMS PER KILOGRAM DATA REVIEWE.O BY: KEVIN SHELBURNE 
mg/L " MILLIGRAMS PER LITER CONCENTRATIONS BASED ON DRY WEIGHT 
'NO" INDICATES NOT DETECTED AT LISTED DETECTION LIMIT 

• Laboratory Manager 

~: : ,. :~.;·-;;: . . : ~ .;:· 
;: . ~4J···r~~ ',. ·~ . • 

· ~·· -! t_til# ' l . . . .. 
· ·\ ; %;D ;' ~:· Page 3 of 3 

· ~ ~ 
:~ ·S26os1 ~ ... :_,:_-

, ._..., .-..::.::~. ~ ... ~.)·· PMB 627. HC·OI Box 29030. Caguas. PR 007?5 • Phone 17871 720..0329 • Fax (7871 789-3858 • Paqcr 759-1 255 Un1c 217-<1053 



• 

QA/QC REPORT - CALl BRA TION OAT A 

TEG Project #9810722CH2 

DAILY CALIBRATION DATE · 7/23/98 

INITIAL OPENING 

COMPOUND DETECTOR CALIS RANGE RF %RSD ABS RF 

TRPH IR 10-1,000 764.6 15.7% 0.702 712.3 

CALIS RANGE · RANGE OF CALIBRATION CURVE IS IN ppm 

INITlAI.. RF ·AVERAGE RESPONSE FACTOR FROM MUL TlPOINT CALIBRATION CURVE 

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

AREA • AREA COUNTS FROM DAILY CALIBRATION STANDARD 

RF ·DETECTOR RESf>ONSE FACTOR FROM Ml[).f'()INT CALIBRATION STANDARD 

% OIFF ·DIFFERENCE. IN PERCENT. BE1WEE.N THE AVERAGE RF AND TliE OPENING OR CLOSING RF (+1- 15% ACCEPTABLE LIMITS) 

OPENING· MID-POINT CALIBRATION STANDARD ANAL VZEO BEFORE SAMPLE ANALYSES BEGIN 

CLOSING· MID-POINT CALIBRATION STANDARD ANAL VZEO AFTER SAMPlES ANALYSES ARE COMPlETE 

ANAlYSES PERFORMED BY: MARCO PEDRAZA 

DATA REVIEWED BY: KEVIN SHELBURNE 

TRANSGLOBAl ENVIRONMENTAL GEOCHEMISTRY 

PUB 6Z7. H~1 BOX 29030, CAGUAS. P.R 00725 
TELEPHONE (787) 720-0329 FAX 78~ 

CH2M HILL 

PROJECT NAME· SITE 2842 

CLOSING 

%DIFF ABS RF 

6.8% 0.709 705.2 

• 

%DIFF 

7.8% 



QAJQC REPORT - MS/MSD DATA 

MATRIX SPIKE (MS)lMATRIX SPIKE DUPLICATE (MSD} 

TEG Project #9810722CH2 
DATE : 7/23/98 

COMPOUND SPK CONC MS CONC %REC MS MSD CONC %REC MSD 
(ppm) (ppm) (ppm) 

TRPH 500 543 1 09% 54 7 

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

% REC - PERCENT RECOVERY OF SPIKE FROM MATRIX 

109% 

CH2M HILL 
PROJECT NAME: SITE 2842 
RPD ACCEPTABLE ACCEPTABLE 

RPD RECOVERY 
1% 15% 80% -120% 

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

ANAl. YSES PERFORMED BY: MARCO PEDRAZA 

DATA REVIEWED BY: KEVIN SHELBURNE 

• 
TRANSGLOBAl ENVIRONMENTAl GEOCHEMISTRY 

PMB 627, I-IC-{)1 BOX 29030, CAGUAS, P.R. 00725 

TELEPHONE (787) 720-0329 FAX 789-3858 

• • 



• 

• 

• 

LABORATORY QA/QC 

CH2M HILL PROJECT NO. 146801.US.SC 
ROOSEVELT ROADS NAVY BASE, SITE 2842 

CEIBA, P.R. 

TEG Project #9810722CH2 

BTEX (Mod. EPA Method 8020) ANALYSES OF WATER 

SAMPLE DATE BENZENE TOLUENE 
NUMBER ANALYZED (mg/L) (mg/L) 

METHOD BLANK 7/23/98 ND ND 

2842-SB21 7/23/98 ND ND 
2842-SB21 rep. 7/23/98 ND NO 

DETECTION LIMIT (mg/L) 0.05 0.05 

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

DATE SAMPLE 
NUMBER ANALYZED 

METHOD BLANK 

2842-SB21 
2842-SB21 rep. 

DETECTION LIMIT (mg/L) 

mg1L • MILLIGRAMS PER LITER 

7/23/98 

7/23/98 
7/23/98 

• ' NO" INDICATES NOT DETECTED AT LISTED DETECTION LIMIT 
ANALYSES PERFORMED BY: MARCO A. PEDRAZA 
DATA REVIEWED BY: KEVIN SHELBURNE 
CONCENTRATIONS ~EO ON DRY WEIGHT 

C5-C12 C13-C24 
(mg/L) (mg/L) 

ND NO 

ND 
ND 

10 

NO 
NO 

25 

ETHYL-
BENZENE 

(mg/L) 
ND 

ND 
NO 

0.05 

TOTAL 
XYLENES 

(mg/L) 
ND 

ND 
NO 

0.15 



QAIQC REPORT- CALIBRATION DATA 

TEG Project #9810722CH2 
DAILY CALIBRATION DATE: 7/23/98 

INITIAL OPENING 
COMPOUND DETECTOR CALIS RANGE RF %RSD AREA RF 
TPH GASOLINE FlO #1 (gc1) 10-40,000 0.50 9.7% 153.58 0.51 
TPH GASOLINE FlO #2 (gc1) 10- 40,000 0.65 8.1% I 207.85 0.69 
TPH DIESEL FlO #1 (gc1) 25 - 40,000 0.47 8.8% I 1571 .28 0.52 
TPH DIESEL FlO #2 (gc1) 25-40,000 0.25 5.4% 758.84 0.25 

CALIS RANGE - RANGE OF CALIBRATION CURVE IN ppm 
INITIAL RF - AVERAGE RESPONSE FACTOR FROM MULTIPOINT CALl BRA TION CURVE 
% RSD - LINEARITY OF MULTIPOINT CALl BRA TION CURVE (+/- 15% ACCEPT ABLE LIMITS) 
AREA - AREA COUNTS FROM DAILY CALl BRA TION STANDARD 
RF- DETECTOR RESPONSE FACTOR FROM MID-POII'IT CALIBRATION STANDARD 

CH2M HILL 
PROJECT NAME· SITE 2842 

CLOSING 
%DIFF AREA RF 
3.0% 160.75 0.54 
6.1% 173.36 0.58 
12.2% 723.49 0.48 
2.4% 418.28 0.28 

% DIFF - DIFFERENCE, IN PERCENT, BETWEEN THE AVERAGE RF AND THE OPENING OR CLOSING RF (+/- 15% ACCEPTABLE LIMJTS) 
OPENING- MID-POINT CALl BRA TION STANDARD ANAL VZED BEFORE SAMPLE ANALYSES BEGIN 
CLOSING - MID-POINT CAll BRA TION STANDARD ANAL VZED AFTER SAMPLES ANALYSES ARE COMPLETE 

ANALYSES PERFORMED BY: MARCO A. PEDRAZA 

DATA REVIEWED BY: KEVIN SHEl8URN:E 

• 

• 
TRANSGLOBAL ENVlRONMENTAL GEOCHEMISTRY 
PMB 627. HC-01 BOX 29030. CAGUAS .• P.R. 00725 

TELEPHONE (787) 720-0329 FAX 789-3858 

• 

%DIFF 
7.8% 
11.5% 
3.3% 
12.9% 

• 



• • 
C\eg 

QAJQC REPORT • MS/MSD OAT A 

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

TEG Project #9810722CH2 

COMPOUND SPK CON MS CONC %REC MS MSD CONC %REC MSD 
(ppm) (ppm) (ppm) 

TPH-GAS 100 84 84% 86 86% 
TPH-DIESEL 500 534 107% 552 110% 

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

% REC - PERCENT RECOVERY OF SPIKE FROM MATRIX 

CH2M HILL 
PROJECT NAME: SITE 2842 

RPD ACCEPTABLE ACCEPTABLE 
RPD RECOVERY 

2% 15% 80%-120% 
3% 15% 80%- 120% 

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

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

TRANSGLOSAl ENVIRONMENTAL GEOCHEMISTRY 

PMB 627, HC-01 BOX 29030, CAGUAS. P.R. 00725 

TELEPHONE (787} ~329 FAX 789-3858 

• 



Lao name: 1 EG Puerto Rico 
Analysis date: 07123/1998 11 :20:10 

Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: Fid 1 
Column: XTI-5 (30x.53x1 .5) 
Carrier: N2 1.1 kg/cm2 

Data file: 0723FA1.CHR () 
Sample: 100/1000 ppm G/0 Open 

Operator: JMP 

-11 .496mV 
Retentiot 

• 
98.504mV 

----------~----------------------------------------------------------------------~ 
1 ~ 

2.383 H 
5.283 ~~ 

jt 11 
12 

12.8013 
14 
15 16t 
17 
181-
19 ... 
201-
21 -
22 r 
2J L 
24 f-

25 .~~~~-.,.., ..,.27 
28.3~~ 

30 
31 
32 r 

33.21~~ 

F -- . 
t 

"DIESEL 

-= -~ -= -~-

~--------~------------------------------------------~---------------------------~ 

Component 

GASOLINE 
DIESEL 

Retention Area Internal Units 

5.283 153.580 102.901 7 ppm 
12.800 1571.282 1121.5318 PPM 

1724.862 1224.4335 

• 



~.-ao name: 1 cl:> i"'ueno Klco 
Analysis date: 07/23/1998 19:41 :12 

Method: EPA 8015 Mod 
Lab ID: GC-1 

Description: Fid 1 
Column: XTI-5 (30x.53x1.5) 

• 

Carrier: N2 1.1 kg/cm2 
Data file: 0723FA8.CHR () 
Sample: CLOSE STO 

Operator: JMP 

-1 1.496mV 
Retentlo1 

\ 

( r GASOLINE 

~ 
~ 
~ESEL 

I= 

Component Retention Area Internal Units 

7.550 
13.558 

160.749 107.7054 ppm 
723.485 516.4008 PPM 

884.234 624.1062 

• 

98.504mV 



~...ao name. t c~,.;~ r uen:o r,H ... o 
Analysis date: 07/23/1998 11 :20:10 

Method: EPA 8015 Mod 
Lab 10 : GC-1 

Description: FlO 2 
Column: XTI-5 (30x.53x1.5) 
Carrier: N2 1.1 kg/cm2 

Data file: 0723FB1.CHR () 
Sample: 1 00/1 000 ppm G/0 Open 

Operator: JMP 

-4.784mV 
Retentiot 

1 
1.408 ~ t 

4 -
s-

6.975 ~ [ 
Sr g .., 

~~ tr-
13 
14 

14.5115l-
16 f-
17 f-
18!-
19!-
20 :... 
21 '-
22 L 
23 t-
24 1-

~~ ~~--
?.8 
29 
30 1-
31 1-
32 L. 

r---
1 e- GASOLINE 

' 

f 
I 
f 

• 
105.216mV 

------ --

~~ 
~---L----------------------------------------------~--------------------------~ 

Component 

GASOLINE 
DIESEL 

Retention 

6.975 
14.516 

Area External Units 

207.845 108.22 ppm 
758.837 1023.05 PPM 

966.682 1131 .27 

• 



Lao name: 'C:G ~ueno KICO 

Analysis date: 07/23/1 998 19:41 :12 
Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: FlO 2 
Column: XTI-5 (30x.53x1 .5) 

• 

Carrier: N2 1.1 kg/cm2 
Data file: 0723FB8.CHR () 
Sample: CLOSE STD 

Operator: JMP 

-4.784mV 
Retentio1 

105.216mV 

n~ ----~---------------------------------------------------------------------------------~ " 77t::. 1 -
1.783 2 L 

3r 
4 -
s ~ 
sk 

6 716 7-
a:.. 
g, 

10:... 
11 '-
12L 
13 -

14 3014 :. 
15!-
16~ 
1T· 
18 f-
19 '-
20 ~ 

21 -

, !'i~~ ~ 
23.5S24 r-

25 t-

I 

j;:- GASOLINE 
I 
~ 
~ 

fi;ESEL 

t 
f , 

----~~------------------------------------------------------------------------------~ 

Component 

• 

Retention 

6.716 
14.308 

Area 

173.358 
418.279 

591 .636 

External Units 

90.26 ppm 
563.91 PPM 

654.18 



LaO name: I t:G f ueno KICO 
Analysis date: 07/2311998 12:06:29 

Method: EPA 8015 Mod 
Lab ID: GC-1 

Description: Fid 1 
Column: XTI-5 {30x.53x1 .5) 
Carrier: N2 1.1 kg/cm2 

Data file: 0723FA2.CHR () 
Sample: 10011000 ppm 0/D Open;41t7 h,x.!, f'; }\ tz._ 

Operator: JMP 

Component 

GASOLINE 
DIESEL 

./GASOLINE 
I 
I 

Retention 

4.750 
13.433 

Area Internal Units 

125.363 83.9957 ppm 
748.304 534.1156 PPM 

873.667 618.1114 

• 
98.504mV 

• 



._aD name. 1 C '-' ru~ILO I"(.ICO 

Analys~s date: 07/23/1998 12:06:29 
Method: EPA 8015 Mod 
Lab ID: GC-1 

Description: FID 2 
Column: XTI--5 (30x.53x1 .5) 

• 

Carrier: N2 1.1 kg/cm2 
Data file: 0723FB2.CHR () 
Sample: Matri Spike Duplicate 

Operator: JMP 

Component 

GASOLINE 
DIESEL 

• 

Retention 

3.725 
14.783 

Area 

165.683 
409.536 

575.219 

External Units 

86.27 ppm 
552.13 PPM 

638.39 

105.216mV 



Lao name: TEG Puerto Rrco 
Analysis date: 07/23/1998 14:11 :22 

Method: EPA 8015 Mod 
Lab ID: GC-1 

Description: Fid 1 
Column: XTI-5 (30x.53x1 .5) 
Carrier: N2 1.1 kg/cm2 

Data file: 0723FA3.CHR () 
Sample: METHOD BLANK 

Operator: JMP 

Component Retention Area Internal Units 

0.000 0.0000 

• 
98.504mV 

• 

• 



t...aO name. I t:l..:l r-Uel10 KICO 

Analysis date: 07/23/1998 14:11 :22 
Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: FlO 2 
Column: XTI-5 (30x.53x1 .5) 

• 

Carrier: N2 1.1 kg/cm2 
Data file: 0723F83.CHR () 
Sample: METHOD BLANK 

Operator: JMP 

-4.784mV 
Retentiol 

105.216mV 

nMA ----~~~~~;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;~~::~::::::::::::::::::~ 0.858 1 ~ 
2 1... 
3;.. 
4 i
s;-
6 1-
7 '-
8 1-
g :.. 

10 t 
11 L 
12 
13!-
14 1-
15!-16t 
17 
18 1... 
19 -
20-
21 '-
--------------------------------------------------------------------------------~ 

Component Retention Area External Units 

0.000 0.00 

• 

• 



1...ao name: 1 EG Puerto R1co 
Analysis date: 07/23/1998 14:56:32 

Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: FlO 2 
Column: XTI-5 (30x.53x1 .5) 
Canier: N2 1.1 kg/cm2 

Data file: 0723FB4.CHR () 
Sample: 2842-SB19/0723CH2 

Operator: JMP 

-4.78<4mV 
Retenti01 

• 
105.216mV 

n~A ------~--------------------------------------------------------------------------------. 
1.225 ~ ~ 

3 ~ 
4 ~ 
s ~ 
6 -
7 -
8;-
9 -

10 1-
11 1-
12 1-
13 1-
14 L 
15 ~ 
16 '-
17 '-
18-
19 -
20 -
21 -
22!.. 
231-
24 .-
25 -
261-
27 1-
28 1-
29t 
30 
----~-------------------------------------------------------------------------

Component Retention Area Extemal Units 

0.000 0.00 

• 



Lao name: TEG Pueno Rico 
Analysis date: 07/23/1998 14:56:32 

Method: EPA 8015 Mod 
Lab ID: GC-1 

Description: Fid 1 
Column: XTI-5 (30x.53x1 .5) 

• 

Carrier: N2 1.1 kg/cm2 
Data file: 0723FA4.CHR () 
Sample: 2842-SB20@4'6'/0723CH2 

Operator: JMP 

-11 .504mV 
Retentio1 

1 ... 
1.641 2 ~ 

~~ 
sr
s ~ 
1 '
Br 
15~ 
11 [ 
12[ 
13, 
14,-
151-
161-
11r 
181-
19-

-2or 20.6Z21 -
22 ~ 
23 1-
24 '-
25 L 
26~ 
271-

28! 29 
30 

·~ 
Component 

DIESEL 

• 

\ 
r 

I 
i 

t DIESEL 

""" r 
I 

r 
I : 
' I 

Retention 

20.625 

Area 

54.425 

54.425 

98.512mV 

Internal Units 

38.8469 PPM 1:>.F: 
38.8469 X '2.. = It> ...!- O · ss- ~ ~ \ rf_.. 

w-



Lao name: rEG Pueno Rico 
Analysis date: 07/23/1998 15:40:26 

Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: FlO 2 
Column: XTI-5 (30x.53x1 .5) 
Carrier: N2 1.1 kg/cm2 

Data fife: 0723FB5.CHR () 
Sample: 2842-SB21/0723CH2 

Operator: JMP 

4 .784mV 
Retentiot 

• 
105.216mV 

0033 ----~---------------------------------------------------------------------------------~ 1 ~ 
1.591 1 '-

3 ~ 
4 '-
5 1-
6 -
7L 
8 -
9 .-

101-
11 ;... 
12 f.. 
13 1-
1M-
15 1-
16 1-
17 '-
18!-
19 1-
20 :.. 
11 -
2? r 
23 1-
24 
25 
26 
27 
28 
29 
30 

Component Retention 

1 

Area External Units 

0.000 0.00 

• 



~..ao name. 1 t:G Pueno Ktco 
Analysis date: 07123/1998 15:40:26 

Method: EPA 8015 Mod 
Lab ID: GC-1 

Description: Fid 1 
Column: XTI-5 (30x.53x1.5) 
Carrier: N2 1.1 kg/cm2 

• 
Data file: 0723FA5.CijR () 
Sample: 2842-0UP~723CH2 

Operator: JMP ~ 

-1 1.496mV 
Retentio1 

1 >-
2.016 2'-

3 ~ 

n 
7 1 
8 -
9 !... 

10t 
Hr 
14~ 
15 r 

~~r 
18 ~ 
19 -
201-
21 .-
22 ~ 

23t 24 
25\.. 

\ ,...... 
! 
I 

98.504mV 

----------~---------------------------------------------------------------------------J 

Component Retention Area Internal Units 

• 0.000 0.0000 

• 



LaO name. t cG r-'ue11o !-(teo 
Analysis date: 07/23/1998 16:28:32 

Method: EPA 8015 Mod 
lab ID: GC-1 

Description: Fid 1 
Column: XTI-5 (30x.53x1 .5) 
Carrier: N2 1.1 kg/cm2 

Data file: 0723FA6.CHR () 
Sample: 2842-SB21 W/0723CH2 

Operator: JMP 

-11 .496mV 
Retentiot 

• 
98.504mv 

0.000 ,---------~ ~--------------------------------------------------------------------------~ 
1 -

1.625 2~ 
3 ' 
4 Sr 
6 ~ 
7:.. 
S f. 
g ;-

10[ 
11 , 
12 1-

~~~ 
16~ 
17L 
18~ 
19f-
20f. 
2H-
22 f-
23 f-
24t 
25 
26 !-
27 ' 
28~ 
~------------------------------------------------------~----------------------------~ 

Component Retention Area Internal Units • 0.000 0 .. 0000 

• 



Lao name. lEG Puerto R1co 
Analys1s date: 07/23/1998 17:21 :47 

Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: FID 2 
Column: XTI-5 (30x.53x1 .5) 

• 

Carrier: N2 1.1 kg/cm2 
Data file: 0723F87.CHR () 
Sample: 2842-5821 W/0723CH2R 

Operator: MAP 

-4.784mV 
Retentiol 

105.216mV 

~------------------------------------------------------------------------------~ 1 L L__ 
1.633 2L _..--

3 '- I 
4 .-
s ... 
s:-
7 '-
s:-
g ... 

10'-
11 .. 
12t-
131-
14 '-
15'-
16 '
H L 
18.-
19 '-
20 f-

-
I 

21r-
----~------------~--------------------~--------------------------------------~ 

Component Retention Area External Units 

0.000 0.00 

• 

• 



Lao name: i"EG Pueno K1co 
Analysis date: 07/23/1998 16:28:32 

Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: FlO 2 
Column: XTI-5 (30x.53x1.5) 
Carrier: N2 1.1 kg/cm2 

Data file: 0723FB6. CHR () 
Sample: 2842-EB7/0723CH2 

Opera1or: JMP 

-4.784mV 
Retentio1 

1 .. 
1.683 2 t-

3 ~ 
4 1-
s ~ 
6 -
7 -
8 -
9 -

10 -
11 ... 
12 ~ 
13 1-
14~ 
151-
161-
17 1-
18 '-
19 -
20 '-
2 1 -
22 1-
23 -
24 '
?SL 
26 -
27 -
28 1-

Component Retention Area External Units 

0.000 0.00 

• 
105.216mV 

• 

• 

• 



Lao name. 1 t:G 1-'ueno KtCO 

Analysts date: 07123/1998 17:21 :47 
Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: Fid 1 
Column: XTI-5 (30x.53x1 .5) 

• 

Carrier: N2 1.1 kg/cm2 
Data file: 0723FA7.CHR () 
Sample: 2842-EB8/0723CH2 

Operator. MAP 

-11 .496mV 
Retenti01 

98.504mV 

0.025 ,-------~ --- - -------------------- ---------------, 
1 ... 

1.875 2 -
3L 
4 1-
5!
s;.-
7 1. 
a ... 
9 :-

1Q L 
11 ~ 
121-
13L 
14L 
15~ 
16t-
17 r 
18r-
19'-
20f-
21 L 
~--------------------------------------------------~ 

Component Retention Area Internal Units 

0.000 0.0000 

• 

• 



QAIQC REPORT - CALl BRA TION DATA 

TEG Project #9810722CH2 
DAILY CALIBRATION DATE· 7/23/98 

INITIAL OPENING 

COMPOUND DETECTOR CALIB RANGE RF %RSD AREA RF 

BENZENE PIO #1 0.100- 10.000 4.44 6.7% 75.81 3.79 

TOLUENE PI0#1 0.100- 10.000 4.73 9.4% 81 .89 4.09 

ETHYLBENZENE PID #1 0.100- 10.000 4.30 10.0% 74.57 3.73 

m&p-XYLENES PID #1 0.100-10.000 5.67 3.5% 202.89 5.07 

o-XYLENES PIO #1 0.100 - 10.000 4.97 5.5% 85.11 4.26 

BENZENE PI0#2 0.100- 10.000 4.26 8.6% 74.55 3.73 

TOLUENE PI0#2 0.100- 10.000 4.73 10.2% 81 .47 4.07 

ETHYLBENZENE PI0#2 0.100- 10.000 3.70 12.2% 72.35 3_62 

m&p-XYLENES PID#2 0.100- 10.000 5.39 9.1% 195.92 4.90 

o-XYLENES PID#2 0.100- 10.000 4.77 11.8% 82.27 4.11 

CAUB RANGE - RANGE OF CALIBRATION CURVE IN ppm 
LNITlAL RF -AVCRN:iE RESPONSE FACTOR FROM MULTIPOINT CAU8RAT10N CURVE 
% RSD- UNEARJTY OF MUlllPOINT CAliBRATION CURVE(+/- 20% ACCEPTABLE UMITS) 
AREA- AREA COUNTS FROM DAILY CALIBRATION STANDARD 
RF - DETECTOR RESPONSE FACTOR FROM MID-POINT CALIBRATION STANDARD 

CH2M HILL 
PROJECT NAME· SITE 2842 

CLOSING 

%01FF AREA RF 

14.6% 89.32 4.47 

13.4% 97.69 4.88 

13.3% 87.14 4.36 

10.5% 243.81 6.10 

14.4% 99.87 4.99 

12.5% 81 .87 4.09 

13.9% 89.67 4.48 

2.2% 75.95 3.80 

9.1% 217.14 5.43 

13.8% 89.82 4.49 

% DIFF- DIFFERENCE. IN PERCENT. BETWEEN THE AVERAGE RF AND THE OPENING OR ClOSING RF (+1-15% ACCEPTABLE W.tiTS) 
OPENING -MID-POINT CAliBRATION STANDAROANALVZEO BEFORE SAMPLE ANALYSES BEGIN 
ClOSING- MID-POINT CAU8RA110N STANDARD ANAL Y'ZED AFTER SAMPLES ANALYSES ARE COMPLETE 

ANAL YS£5 PERFORMED BY :MARCO A. PEDRAZA 

DATA REVIEWED BY: KEVIN SHELBURNE 

• 
TRANSGlOBAl ENVIRONMENTAL GEOCHEMISTRY 

PMB 627, HC-01 sox 29030, CAGUAS. P.R 00725 

TELEPHONE t•u7) 720-()329 FAX 789-3358 

• 

%01FF 

0.6% 

3.3% 

1.3% 

7.5% 

0.5% 

3.9% 

52% 

2.6% 

0.7% 

5.8% 

• 



• • 
QA/QC REPORT- MS/MSD DATA 

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

TEG Project #9810722CH2 
DATE: 7/23/98 

COMPOUND SPK CONC MS CONC %REC MS MSD CONC 

<e~m) <eem> 
BENZENE 5.0 5.88 118% 
TOLUENE 5.0 6.06 121% 
ETHYLBENZENE 5.0 6.03 121% 
TOTAL XYLENES 15.0 17.2 114% 

ppm = PARTS PER MILLION 
MS CONC ·ANAL VZED CONCENTRATION OF SPIKED SAMPlE 

% REC ·PERCENT RECOVERY OF SPIKE FROM MATRIX 

<~em> 
5.50 
5.39 
5.95 
16.7 

%REC MSD 

110% 
108% 
119% 
113% 

CH2M HILL 
PROJECT NAME: SITE 2842 

RPD ACCEPTABLE ACCEPTABLE 
RPD RECOVERY 

7% 15% 76% -120% 
12% 15% 75% - 122% 
1% 15% 65% -1 25% 
3% 15% 72% -120% 

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

ANALYSES PERFORMED BYJAARCO A.. PSDRAZA 
DATA REVIEWED BY: KEVIN SHELBURNE 

TRANSGLOBAl ENVIRONMENTAL GEOQiEMISTRY 

PMB 627, HC-41 BOX29030, CAGUAS. P.R. 00725 

TElEPHONE (787) 720-<1329 FAX 789-3858 

• 



Lab name: TEG Puerto Rico 
Analysis date: 07/23/1998 09:23:51 

Method: EPA 602/8020 
Lab 10: GC-2 

Descnption: PID 1 
Column: R><T-5 (30x.53x5.0) 
Carrier. N2 1.1 kg/cm2 

Data file: 0723PA 1.CHR () 
Sample: 5 ppm BTEX OPEN 

Operator: JMP 

-S.OOOmV 

• 
50.000mV 

~~ I 
~·: ----~-==-,...--,-j ~.-------------------~, ---------------, 

• ,.,., 1 ~ ~ 
1300 ,.2. -

2r-

2.733 3 -

4 .050 4 -

5-

6 -
6.400 

7-

8 1-

8.708 g ' 
9.266 ,.. 

Component 

Benzene 
Toluene 
Ethyl benzene 
m-_p-Xylene 
a-Xylene 

'1-
L ;:=:::=====- Benzene r 
I 

lt======~- Toluene 

t:::=======-- ~Xylene 

I 

Retention Area External Internal Units 

4.050 75.805 4.27 4.2683 ppm 
6.400 81 .888 4.33 4.3281 ppm 
8.541 74.567 4.34 4.3353 ppm 
8.708 202.887 8.95 8.9456 ppm 
9.266 85.110 4.28 4.2812 ppm 

520.257 26.16 26.1585 

• 

• 



Lab name: TEG Puerto Rico 
Analysis date: 07/2311998 20:07:48 

Method: EPA 602/8020 
Lab ID: GC-2 

Description: PID 1 

• 

Column: RXT-5 (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

Data file: C:\PEAKWIN\0722PA25.CHR () 
Sample: rMtl"i~ e"ilte C. I 0 S ti .S T D 

Operator: MAP tf1::-

..S OOOmV 
Retenbol 
0.000 
n "7" ~--0.875 1 - . 
1.366 _.-1 -

2.191 2 -
....,_ 

-., . 

3 :. 

4 016 4 - Benzene 
! 

5 -

6.358 
6 -

Toluene .l. 

7 1... 

8 '- i 
8 675 t Etbylbenzene T 

9 .225 9" 
.. 

r o-Xylene 

Component Retention Area External Internal Units 

l"2.ene 
4.016 89.320 5.03 5.0293 ppm 
6.358 97.686 5.16 5.1631 ppm 
8.508 87.144 5.07 5.0665 ppm 

m-_p-Xy1ene 8.675 243.810 10.75 10.7500 ppm 
a-Xylene 9.225 99.874 5.02 5.0238 ppm 

617.833 31 .03 31 .0327 

• 

50.000mV 

m-_p-Xylene 



Lab name: TEG Puerto Rico 
Analysis date: 07123/1998 09:39:40 

Method: EPA 602/8020 
Description: PID 2 

Column: R.XT-5 (30x.53x5.0) 
Carrier: N2 1.1 kglcm2 

Data file: 07523PB1 .CHR () 
Sample: 5 ppm BTEX OPEN STD 

Operator. JMP 

..S.OOOmV 
Retentiol 

• 
0.000 ----------~ ----------------------------------------------------------------------~ 
0.858 1'

! 
1.841 2 r 

3 -
3.558 ' 

4 r 
' 5 ~ 

5.833 6 ~ 
I 

7~ 

a.-ioo 8'-
8.633 9 f-

l 
I 

Component 

Benzene 
Toluene 
Ethy!benzene 
m-_p-Xylene 
o-Xylene 

~ : 
f ===--- Benzene 

!:== = = = =---- Toluene 

Retention Area External 

3.558 74.553 4.38 
5.833 81.474 4.31 
7.933 72.346 4.89 
8.100 195.915 9.09 
8.633 82.268 4.31 

506.556 26.97 

I 

I 

Internal Units 

4.3752 ppm 
4.3062 ppm 
4.8882 ppm 
9.0870 ppm 
4.3117 ppm 

26.9683 • 

• 



Lab name: TEG Puerto Rico 
Analysis date: 07123/1998 20:07:48 

Method: EPA 602/8020 
Description: PID 2 

Column: RXT -5 (30x.53x5.0) 
Canier: N2 1 .1 kg/cm2 
~ata file: C:\PEAKWIN\0723P816.CHR () 
~Sample: close 

Operator. MAP 

-5.000mV 
Retent101 

50.fXXJrfN 

0,033 ~----~------------------------------------, 

1-

2 ~ 

3 ,-

3.658 4:. 

5-

5.900 6 :.. 

7-

8.141 8 r 
8.675 9 f-

l 

Component 

Benzene 
Toluene 
Ethylbenzene 
m-_p-Xyfene 

~4r 

• 

4 r:====-====m.- -- Benzene 

t:====== '=---- Toluene I 
t 

h=~. ~~~~;;;-~~====~6U~b~l'~~0~7M~·~==-fi ~!--------~JrXy~e f; c>Xylene I 

Retention Area External Internal Units 

3.658 81.866 4.80 4.8043 ppm 
5.900 89.671 4.74 4.7395 ppm 
7.983 75.948 5.13 5.1316 ppm 
8.141 217.135 10.07 10.0712 ppm 
8.675 89.824 4.71 4.7078 ppm 

554.443 29.45 29.4544 



Lab name: TEG Puerto Rico 
Analysis date: 07/23/1998 19:43:11 

Method: EPA 602/8020 
Lab 10: GC-2 

Description: PID 1 
Column: RXT-5 (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

Data file: 0722PA24.CHR () 
Sample: matrix spike 

Operator. MAP 

-5.000mV 
Retentioc 
0.000 

I 

" ~""" ~-0.833 1 r-
1 375 __.)-

2 358 
2 r-

""" ~ . 3 '- I 

3.983 4 '" 

Sr 
I 

6 -
6.325 ; 

7'-

8 r- ' 

8.625 I f 9.175 9 !-

Component Retention Area 

Benzene 3.983 104.504 
Toluene 6.325 114.663 
Ethytbenzene 8.466 103.695 
m-_p-Xytene 8.625 283.788 
o-Xylene 9.175 117.186 

723.835 

• 
SO.OOOrrN 

Benzene I 

Toluene I 

EIR!IIbellzell• m-_p.Xylene 
<>Xylene I 

External Internal Units 

5.88 5.8842 ppm 
6.06 6.0604 ppm • 6.03 6.0288 ppm 

11.26 11 .2614 ppm 
5.89 5.8946 ppm 

35.13 35.1295 

• 



Lab name: TEG Puerto Rico 
Analysis date: 0712311998 19:43:11 

Method: EPA 602/8020 
Description: PID 2 

Column: ffi<T-5 (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

• 
Data file: 0723PB15.CHR () 
Sample: Matrix Spike duplicate 

Operator: MAP 

-5.000mV 
Retaotio. 

50.000mV 

0.~ ----------~----------------------------------------------------------------------~ 
0.891 1 ~ 

3 1-

3.616 4 ... 

s ... 
5.858 SL 

I 

7 1-
1 

8.106 8~ 
8.625 9 f-

Component 

Benzene 
Toluene 
Ethyl benzene 
m-_p-X yiene 

F 

• 

;::::::= = ====---=---- Benzene 

Ft:===-====~--- Toluene r 

~Xylene 
~Xylene 

:: 

Retention Area External Internal Units 

3.616 93.n9 5.50 5.5035 ppm 
5.858 101.994 5.39 5.3908 ppm 
7.933 88.081 5.95 5.9514 ppm 
8.100 244.883 11.36 11.3582 ppm 
8.625 102.099 5.35 5.3511 ppm 

630.836 33.55 33.5550 



Lab name: TEG Puerto Rico 
Analysis date: 07/2311998 11 :23:34 

Method: EPA 602/8020 
Lab ID: GC-2 

Description: PID 1 
Column: RXT-5 (30x.53x5.0} 
Carrier: N2 1. 1 kg/cm2 

Data file: 0723PA2.CHR (} 
Sample: 5 ~A'I Bl£X ora ~f~ M ~ T HO 0 l3 L..A rJ I\ 

Operator: JMP f)!::-

-5.000mV 
Retenti01 
0.000 

J 1 '-
1 325 

2 -

2.825 3 ~ ' j -

4 >-

sL 

6 ~ 

7i-

a,. 
g ... 

Component Retention Area External Internal 

0.000 0.00 0.0000 

• 
50.rt»trW 

I 

I T 
I -

Ums 

• 

• 



Lab name: TEG Puerto Rico 
Analysis date: 07/23/1998 11 :23:34 

Method: EPA 60218020 
Description: PID 2 

Column: RXT-5 (30x.53x5.0) 
Carrier: N2 1. 1 kg/cm2 

•
ata file: C:\PEAKWIN\0723PB2.CHR () 
ample: METHOD BLANK 

Operator: JMP 

-5.000mV 
Retenoo 

50.000rrN 

0.075 ----- ...,... ----- - - ------------------------------, 

1.183 1 ~ 

2.175 2:.. 

3 :-

4 ~ 

7 r-

9-

Component 

• 

• 

l c:· 
\ -

Retention Area Extemat 

0.000 0.00 

I 

l 

I r 

X 

Internal Urlts 

0.0000 



Lab name: fEG Puerto R1co 
Analysis date: 07/23/1998 11 :34:59 

Method: EPA 602/8020 
Description: PID 2 

Column: R><T-5 (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

Data file: 0723PB3.CHR () 
Sample: 2842-EB-7/0723CH2 

Operator. JMP 

·5.000mV 
Retentiol 

• 
50.000mV 

0.025 ,,.... ----~..,.-1 .--------------------__,;....----------------, 
1 ~ ~ 

~ 
1.958 2- \ 

' 4 1-

5 1-

6 ~ I 
I 

7 ~ 
' sr-

g,. = 

Component Retention Area External Internal Units 

0.000 0.00 0.0000 

• 

• 



Lab name: TEG Puerto R1co 
Analysis date: 07/23/1998 14:14:15 

Method: EPA 602/6020 
Description: PIO 2 

Column: RXT-5 (30x.53x5.0) 
Carrier. N2 1. 1 kg/cm2 

•

Data file: C:\PEAKWIN\0723PB6.CHR () 
Sample: 2842-E88/0723CH2 

Operator. JMP 

-2.500mV 
Retentiot 
0.041 f , - - ------....-: STANDBY3.438mV 

1 ~ 
2.450 

2 "-, ~ -
3 ~ I 

4L 

Component Retention Area External 

0.000 0.00 

• 

• 

25.000mV 

I 

: 

Internal Units 

0.0000 



L ao name: 1 EG Puerto KICO 
Analysis date: 07/23/1998 11:34:59 

Method: EPA 60218020 
Lab 10: GC-2 

Description: PIO 1 
Column: RXT-5 (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

Data file: 0723PA3.CHR () 
Sample: TRIP Bl.ANK/0723CH2 

Operator: JMP 

-S.OOOmV 
Retentiot 

• 
SO.OOOmV 

0.125 ;- ---=-- ------------------ - ----------------. 

0.791 1 ~- '\~r 
2.300 

2 ~ \1 · 
31 1 

41 
5 ~ 

I 

6 ~ 

7~ I 

8 ~ 
I 

9 ~ 

Component Retention Area External Internal Units 

0.000 0.00 0.0000 • 

• 



Lao name. fE\.::) , . ._ .... . u KICO 

Analysis date: 07/23/199811 :57:34 
Method: EPA 60218020 
Lab 10: GC-2 

Description: PIO 1 
Column: RXT -5 (30x.53x5.0) 

•

Carrier: N2 1.1 kg/cm2 
ata file: C:\PEAKWIN\0723PA4.CHR () 

Sample: 2842-SB19/0723CH2 
Operator: JMP 

-5.000mV 
Retentlof 

1 ~ 
1.425 2~ 

3t 
3.633 I 4r 

4 
4 
7r . 
SL 

' 
9 ~ 
i 

l 
,-6-

"'· i· 
l 
I 

I 
I 
! 

Component Retention Area External 

• 0.000 0.00 

• 

50.000mV 

I 

I 

Internal Units 

0.0000 



Lab name: l EG Pueno R1co 
Analysis date: 07/23/1998 11 :57:34 

Method: EPA 602/8020 
Description: PID 2 

Column: R.XT-5 (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

Data file: 0723PB4.CHR () 
Sample: 2842-SB20/0723CH2 

Operator: JMP 

-5.000mV 
Retentiot 

• 
50.000mV 

0.075 :-, ---- - -r-------------------------,.----------------, 

2425 ; ~ d. 
3. \1 

I 

4r 1 
5(- I 

6r I 

:~ \1 

91-

I 

T 

I ::: 

: 

1 

Component Retention Area External Internal Units 

0.000 0.00 0.0000 

• 

• 



Lao name: TEG Puerto Rico 
Analysis date: 07/23/1998 12:55:19 

Method: EPA 602/8020 
Lab 10: GC-2 

Description: PIO 1 
Column: RXT-5 (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

~ata file: 0723PA5.CHR (} 
.,Sample: 2842-sb 21/0723CH2 

Operator: JMP 

-1.250mV 
Retenlio! _3 STAND BY 3.340 m 

~ I 

I 

Component Retention Area External Internal Units 

• 0.000 0.00 0.0000 

-· 

12.500mV 



L...c:ll) name: I cG r'ueno KICO 

Analysis date: 07/23/1998 12:55:19 
Method: EPA 60218020 

Description: PID 2 
Column: ffi<T-5 (30x.53x5.0) 
Carrier. N2 1.1 kg/cm2 

Data file: 0723PB5.CHR () 
Sample: 2842-dupe?0723CH2 

Operator: JMP )y;. 

-2.500mV 
RetentJOt 
0.058 

' 
1 ~ 

~-2.233 2 ~ 
3 r-

4 ~ I 
5 - I 
6 1- I 

7\.. I 8~ 

\ 9.-

Component Retention Area 

0.000 

• 
25.000mV 

! 

I 

External Internal Units 

0.00 0.0000 

• 

• 



Lao name: fEG Puerto Kico 
Analysis date: 07/23/199814:14:15 

Method: EPA 602/8020 
Lab ID: GC-2 

Description: PID 1 
Column: RXT-5 (30x.53x5.0) 

~arTier: N2 1.1 kg/cm2 
~~~ta file: 0723PA6.CHR () 

Sample: 2842-sb 21 w/0723CH2 
Operator: JMP 

-5.000mV 
Retentiot 

8 f-

9 ~ 

' STAND BY 3.386 mV 

I 

. 
' I 
I 
\ 

Component Retention Area External 

• 0.000 0.00 

• 

so.raxnv 

I 

I 

Internal Units 

0.0000 



Lao name: d::G Puerto Kico 
Analysis date: 07/23/1998 17:22:18 

Method: EPA 602/8020 
Lab 10: GC-2 

Description: PIO 1 
Column: RXT-5 (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

Data file: C:\PEAKWIN\0722PA22.CHR () 
Sample: SB-21 water/0722CH2 rep 

Operator: MAP 

Retentior 

1.650 2 ~ 

2.750 3 ~ 

4 ~ 

5 ~ 
! 

6 1-
' ' ] L 
I 
I 

8!-

g !... 
I 

I 

-5.000mV 

Component Retention Area Extemal 

0.000 0.00 

• 
50.000mV 

.L 

Internal Units 

0.0000 • 



l,p 

• 

' , ., 
[ L 

~·sglobal Environmental Geochemistry C. of Custody Record 

Client: ( H l rl J-/, // Date l[-rz/rB 
Address TEG Project # qgr 0 ':\- '2. L C .\-{2._ 

Phone /7 $1-) 888-8113 FAX Location Poo;,.uJ~o« {PS 
Project Managed:1n r~ L1u)e,l lrPA Oient Project #. Collectorg\ cl1 r{ D I 

x 
~ 

0 ,.... 
c- 0 

N II 0 0 CD ... II .... 
~ 0 0 0 ...1 ai Ill~ 10 Ill.! Ill 1!?. .... N fD ~ 

... .-11 ... .-1) .... 0 
~ 0 0 N "' 0.; oc- god 0 ... 

...1 CD CD CD CD() ~~ 
CD fD 

~ <( ~ 
I: 

~ ~ Sample Co!ltalner <( ~ Q. :qj I: :I I:~ 6 Depth ~ 0 w ~ ~~ ~~ ~ I: Sample# Tlme Type Type > > (J) ~.9 ~.9 ll. 0. ~ (( 

?&tz.-E&:r - - 144S l-lc. f( {o'"' I j 1 i 
?84 L-,l31~ -4 -b ( 14 30 So. (vl:: 1 1 j 

21:?41 -5~ zo 4-6' /)LjO ~Ot l 01:; 1 i L 
7Bj "l. -SB 7. /z~ ~-~ ~c)t 2 o"'b i i 1 
2B4-z -'D4P~ J -- - _5o; I 1 oi; t 1 1 
-z842 -~.68 - ..:::::- \[)()) u), '( 4o~) 1 1 1 
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~eg 
. or1o Leader In On-S1te Sampling and AnalysiS 

July 24, 1998 
TEG Project #98I0715CH2 

• 

• 

Mr. Marty Clasen 
CH2MHILL 
4350 W. Cypress Street, Suite 600 
Tampa, Florida 33607 

SUBJECT: DATA REPORT- CH2M HILL PROJECT NO. 146801.US.SC 
SITE #2842 

Dear Marty, 

Please find enclosed the analytical report for the samples collected by CH2M HILL personnel 
from the above-referenced site and delivered to TEG under the proper chain-of-custody protocol. 
TEG's Puerto Rico certified-chemist performed the following analyses: 

• 5 soil samples analyzed for TRPH by modified EPA test method 4 18.1. 
• 3 water samples analyzed for TRPH by modified EPA test method 418.1 . 
• 5 soi l samples analyzed forTPH-gas/diesel by modified EPA test method 8015. 
• 3 water samples analyzed for TPH-gas/diesel by modified EPA test method 8015. 
• 5 soil samples analyzed for BTEX by modified EPA test method 8020. 
• 3 water samples analyzed for BTEX by modified EPA test method 8020. 
• 3 equipment blank water samples analyzed for BTEX, TRPH and TPH-gas/diesel. 
• I trip blank water sample analyzed forTPH-gas/diesel by modified EPA test method 8015. 
• Laboratory QA/QC analyses for TPH-gas/diesel, TRPH and BTEX. 

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

TEG 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, 
TEG 

Attachments 

TEG-PUERTO RICO • PMB 627. HC-0 I Box 29030. Caguas. PR 00725 • Phone (7871 720-0329 • Fax (7871 789-3858 • Pager 759-1255 Un1t 21 7-4053 



~eg 
The World Leader In On-S1te Samp11ng and AnalySIS 

CH2M HILL PROJECT NO. 146801.US.SC 
ROOSEVELT ROADS NAVY BASE, SITE 2842 

CEIBA, P. R. 

TEG Project #9810715CH2 

TRPH (EPA Method 418.1) ANALYSES OF SOIL 

SAMPLE DATE 
NUMBER ANALYZED 

METHOD BLANK 7/23/98 

2842-SB12@ 4'-6' 
2842-SB1 3@ 4'-6' 
2842-SB14 @ 4'-6' 
2842-SB15@ 4'-6' 
2842-SB16@ 4'-6' 

DETECTION LIMIT (mg/kg) 

7/23/98 
7/23/98 
7/23/98 
7/23/98 
7/23/98 

TRPH (EPA Method 418.1) ANALYSES OF WATER 

SAMPLE DATE 

NUMBER ANALYZED 
METHOD BLANK 7/15/98 
METHOD BLANK 7/23/98 

2842-EB3 7/23/98 
2842,EB4 7/23/98 
2842-EB5 7/23/98 
2842-SB12 7/15/98 
2842-SB13 7/15/98 
2842-SB16 7/15/98 

DETECTION LIMIT (mg/L) 

TRPH 
(mg/kg) 

NO 

220 
150 

2,000 
220 
220 

10 

TRPH 

(mg/L) 
NO 
NO 

NO 
NO 
NO 
16 
15 
10 

10 

SAMPLING PERFORMED BY CH2M HILL PERSONNEL 
"ND' INDICATES NOT DETECTED AT LISTED DETECTION LIMIT 
ANALYSES PERFORMED BY: MARCO PEDRAZA 

mg1L,. MILLIGRAMS PER LITER 
mglkg = MILL.IGRAMS PER KILOGRAM 

DATA REVIEWED BY: KEVIN SHELBURNE 

Page 1 of 3 

TEG-PUERTO RICO •PMB 627. HC-01 Box 29030. Caquas. PR 00725 • Phone 1787)720·0329 • Fax (787) 789-3858 • Paqer 759-1255 Un1r 217-4053 

• 

• 

• 



• 

• 

• 

CH2M HILL PROJECT NO. 146801.US.SC 
ROOSEVELT ROADS NAVY BASE, SITE 2842 

CEIBA, P.R. 

TEG Project #9810715CH2 

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

SAMPLE 
NUMBER 

METHOD BLANK 

2842-SB12@ 4'-6' 
2842-SB13@ 4'-6' 
2842-SB14@ 4'-6' 
2842-SB15 @ 4'-6' 
2842-SB16@ 4'-6' 

DETECTION LIMIT (mg/kg) 

DATE 
ANALYZED 

7/16/98 

7/16/98 
7/16/98 
7/16/98 
7/16/98 
7/16/98 

TPH-GAS 
C5-C12 
(mg/kg) 

NO 

NO 
NO 
NO 
NO 
NO 

10 

TPH-DIESEL 
C13-C24 
(mg/kg) 

NO 

NO 
NO 
390 
NO 
NO 

25 

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

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

METHOD BLANK 7/16/98 NO NO 

2842-SB12 7/16/98 NO NO 
2842-SB1 3 7/16/98 NO NO 
2842-SB16 7/16/98 NO NO 

TRIP BLANK 7/16/98 NO NO 
2842-EB3 7/16/98 NO NO 
2842-EB4 7/16/98 NO NO 
2842-EB5 7/16/98 NO NO 

DETECTION LIMIT (m9/L) 10 25 

SAMPLING PERFORMED BY CH2M HILL PERSONNEL mglkg = MILLIGRAMS PER KILOGRAM 
'NO' INDICATES NOT DETECTED AT LISTED DETECTION LIMIT mg/L " MILLIGRAMS PER LITER 
CONCENTRATIONS BASED ON DRY WEIGHT ANALYSES PERFORMED BY: MARCO A. PEDRAZA 

DATA REVIEWED BY: KEVIN SHELBURNE 

Page 2 of3 

rEG-PUERTO RICO oPMB 627. HC-01 Box 29030. (aquas. PR 00725 • Phone 17871720-0329 • Fi!x 17871 789-3858 • Paqer 759-1255 Un1r 217-4053 



CH2M HILL PROJECT N0. 146801.US.SC 
ROOSEVELT ROADS NAVY BASE, SITE 2842 

CEIBA, P. R. 

TEG Project #9810715CH2 

BTEX (Mod. EPA Method 8020) ANALYSES OF SOIL 

ETHYL-
SAMPLE DATE BENZENE TOLUENE BENZENE 
NUMBER ANALYZED (mg/kg) (mg/kg) (mg/kg) 

METHOD BLANK 7/16/98 NO NO NO 

2842-SB 12 @ 4'-6' 7/16/98 NO NO NO 
2842-SB13 @ 4'-6' 7/16/98 NO NO NO 
2842-SB14@ 4'-6' 7/16/98 NO NO NO 
2842-SB15@ 4'-6' 7/16/98 NO NO NO 
2842-SB1 6@ 4'-6' 7/16/98 NO NO NO 

DETECTION LIMIT (mg/kg) 0.05 0.05 0.05 

BTEX (Mod. EPA Method 8020) ANALYSES OF WATER 

ETHYL-

SAMPLE DATE BENZENE TOLUENE BENZENE 

NUMBER ANALYZED (m91q (mg/L) (mg/L) 

METHOD BLANK 7/16/98 NO NO NO 

2842-SB12 7/16/98 NO NO NO 
2842-SB13 7/16/98 NO NO NO 
2842-SB16 7/16/98 NO NO NO 

2842-EB3 7/16/98 NO NO NO 

2842-EB4 7/16/98 NO NO NO 

2842-EB5 7/16/98 NO NO NO 

DETECTION LIMIT (mg/L) 0.05 0.05 0.05 

TOTAL 
XYLENES 

(mg/kg~ 

NO 

NO 
NO 
NO 
NO 
NO 

0.15 

TOTAL 
XYLENES 

(mg/L) 
NO 

NO 
NO 
NO 
NO 
NO 

NO 

0.15 

TEG-PUERTO RICO • PMB 627 HC·O I Box 29030. Caguas. PR 00725 • Phone (787) 720·0329 • Fax 17871 789-3858 • Pager 759-1255 Un1r 217-4053 
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QA/QC REPORT- CALIBRATION DATA 

TEG Project #9810715CH2 

DAILY CALIBRATION DATE · 7/15/1998 

INITIAL OPENING 

COMPOUND DETECTOR CALIBRANGE RF %RSD ABS RF 

TRPH IR 10-1,000 764.6 15.7% 0.710 704.2 

DAILY CALIBRATION DATE : 7/23/98 

TRPH IR 10-1,000 764.6 15.7% 0.702 712.3 

CAUB RANGE · RANGE Of CAUBRATlON CURVE IS IN ppm 
INITIAl. RF ·AVERAGE RESPONSE FACTOR FROM MULTIPOINT CALIBRATION CURVE 
"4 RSO • UNEARITY Of MULTIPOINT CALIBRATION CURVE(+/· 20% ACCEPTABLE UMJTS) 

AREA ·AREA COUNTS FROM OAIL V CAUBRA TION STANDARD 
RF ·DETECTOR RESPONSE FACTOR FROM MID-POINT CALIBRATION STANDARD 

"4 OIFF ·DIFFERENCE, IN PERCENT, BETWEEN THE AVERAGE RF ANO THE OP£NING OR ClOSING RF (+/· 15% ACCEPTABLE LIMITS) 
OPENING· MJD-POINT CALIBRATION STANDARD ANAL VZED BEFORE SAMPLE ANAL VSES BEGIN 
ClOSING • MJQ.POtNT CA.UBRA TION ST ANOARD ANAL VZEO AFTER SAMPLES ANAL VSES ARE COMPLETE 

AHA1. VSES PERFORMED BY: MARCO PEDRAZA 

DATA REVIEWED BY: KEVIN SHa.BURNE 

TRANSGLOBAI. ENVIRONMENTAL GEOCHEMISTRY 
PMB 627. H~1 BOX 29030, CAGUAS, P.R. 00725 

TELEPHONE (767) 720-0329 FAX 769-3856 

CH2M HILL 

PROJECT NAME· SITE 2842 

CLOSING 

%DIFF ABS RF 

7.9% 0.710 704.2 

6.8% 0.709 705.2 

• 

%DIFF 

7.9% 

7.8% 



QA/QC REPORT - MS/MSD DATA 

MATRIX SPIKE (MS)IMATRIX SPIKE DUPLICATE (MSD) 

TEG Project #9810715CH2 
DATE : 7/23/98 

COMPOUND SPK CONC MS CONC %REC MS MSD CONC %REC MSD 
(ppm) (ppm) (ppm) 

TRPH 500 543 109% 547 

ppm = PARTS PER MILUON 
MS GONG - ANAL YZEO CONCENTRATION OF SPIKED SAMPLE 

%REG- PERCENT RECOVERY OF SPIKE FROM MATRIX 

109% 

CH2M HILL 
PROJECT NAME: SITE 2842 

RPD ACCEPTABLE ACCEPTABLE 
RPD RECOVERY 

1% 15% 80%-120% 

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

ANALYSES PERFORMED BY: JOSE MIGUEL 

DATA REVIEWED BY: KEVIN SHELBURNE 

• 
TRANSGLOBAL ENVIRONMENTAL GEOCHEMISTRY 

PMB 627, HC-{)1 BOX 29030, CAGUAS, P.R oons 
TELEPHONE (787) 720-0029 FAX 789-3858 

• • 



• 
QA/QC REPORT - CALIBRATION DATA 

TEG Project #9810715CH2 
DAILY CALIBRATION DATE· 7/16/1998 

INITIAL I OPENING 
COMPOUND DETECTOR CALIBRANGE RF %RSD AREA RF 
TPH GASOLINE FlO #1 (gc1) 10-40,000 0.50 9.7% 130.10 0.43 
TPH GASOLINE FlO #2 (gc1} 10 - 40,000 0.65 8.1% 209.85 0.70 
TPH DIESEL FlO #1 (gc1) 25-40,000 0.47 8.8% 1562.46 0.52 
TPH DIESEL FlO #2 (gc1) 25 - 40,000 0.25 5.4% 730.88 0.24 

CALIB RANGE- RANGE OF CALIBRATION CURVE IN ppm 
INITIAL RF- AVERAGE RESPONSE FACTOR FROM MULTIPOINT CALIBRATION CURVE 
% RSD- LINEARITY OF MULTIPOINT CALIBRATION CURVE(+/- 15% ACCEPTABLE UMITS) 
AREA- AREA COUNTS FROM DAILY CALIBRATION STANDARD 
RF- DETECTOR RESPONSE FACTOR FROM MID-POINT CALIBRATION STANDARD 

CH2M HILL 
PROJECT NAME· SITE 2842 

CLOSING 
%DIFF AREA RF 
12.7% 140.65 0.47 
7.1% 177.88 0.59 
11.5% 782.99 0.52 
1.4% 389.62 0.26 

% OIFF- DIFFERENCE, IN PERCENT, BETWEEN THE AVERAGE RF AND THE OPENING OR CLOSING RF (+/- 15% ACCEPTABLE LIMITS) 
OPENING- MID-POINT CALIBRATION STANDARD ANALYZED BEFORE SAMPlE ANALYSES BEGIN 
CLOSING - MID-POINT CALl BRA TION STANDARD ANAL YlED AFTER SAMPLES ANALYSES ARE COMPLETE 

ANAL VSES PERFORMED BY: MARCO A PEOOAZA 

DATA REVIEWED BY: KEVIN SHELBURNE 

TRANSGLOBAL ENVIRONMENTAL GEOCHEMISTRY 

PMB 627, H~1 BOX 29030, CAGUAS, P.R. 00725 

TELEPHONE (787)120-C329 FAX 789-3858 

• 

%DIFF 
5.7% 
9_2% 

11.8% 
5.2% 



QA/QC REPORT - MS/MSD DATA 

MATRIX SPIKE (MS)IMATRIX SPIKE DUPLICATE (MSD) 

TEG Project #9810715CH2 CH2M HILL 
PROJECT NAME: SITE 2842 

COMPOUND SPKCON MS CONC %REC MS MSD CONC %RECMSD RPD 

(EEm) <EEm) ~EEm) 
TPH-GAS 100 103 103% 99 99% 4% 
TPH-DIESEL 1000 1154 115% 1169 117% 1% 

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

% REC- PERCENT RECOVERY OF SPIKE FROM MATRIX 

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

ANALYSES PERFORMED BY:MARCO A PEDRAZA 

DATA REVIEWED BY: KEVIN SHELBURNE 

• 

TRANSGLOBAL ENVIRONMENTAl GEOOIEMISTRY 

PMB 627, HC-01 BOX 29030, CAGUAS. P .R. 00725 

TELEPHONE (787) 720-0329 FAX 789-3858 

• 

ACCEPTABLE ACCEPTABLE 
RPD RECOVERY 
15% 80% - 120% 
15% 80%-120% 

• 



Lab name: TEG Puerto Rico 
Analysts date: 07/16/1998 10:52:17 

Method: EPA 8015 Mod 
Lab ID: GC-1 

Description: Fid 1 
Column: XTI-5 (30x.53x1.5) 

~ Carrier: N2 1.1 kg/cm2 
~ata file: 0716FA1.CHR () 

Sample: 1 00/1 000 ppm G/D Open 
Operator: JMP 

-1 1.496mV 
Retentio1 
t"\ CA" 
• --~ 1 ,.. 

2.425 ~ : 
4 '-
5 -5.441 6 .. 
7 L 
8 -
g ,.. 

10 -
11 ,.. 

12.35g[ 
14 '-
15 '-
16 -
17 -
18 -
19 ... 
20 -
21 r 
22 :-
23 1-
24 -

: : <! !25-
-- --26 -
-~ ~-27 -

,_- - -

{ GASOLINE 

~SEL ' 

98.504mV 

28.2128-
----------~--------------------------------------------------------------------~ 

.ponent 

GASOLINE 
DIESEL 

• 

Retention Area Internal Units 

5.441 130.102 87.1711 ppm 
12.350 1562.464 1115.2381 PPM 

1692.566 1202.4093 



lab name: TEG Puerto Rico 
Analysis date: 07/16/1998 10:52:17 

Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: FlO 2 
Column: XTI-5 (30x.53x1 .5) 
Carrier: N2 1. 1 kg/cm2 

Data file: 0716F81.CHR () 
Sample: 100/500 G/0 Std Gle9e 0 ;0 t -IV 

Operator: JMP · 

-4.782mV 
Retenti01 

1.233 t 
3-

4 " '1 4 '-
. ..>'f S '-

6 >
n 
B t
g -. 

10:.. 
1 1 :.. 
12-
13 1-

14 so14 ~ . 15 -
16:-
17 -
1sL 
19 :.. 
20 •- ~ 
21 \.- ~ 
n~ r:::-
n :.. rz--
24 ~ ,.. 
25 L.. ?-
26 ; • 
'7,7 :- } 

----- __.l. -- --

' ' I 
l 
I 
l T 

I 
I 
I 

I 

I 
I 
I 
I 
I 
.:.. 

• 
105.218mV 

------

• 

"0 " •28 1- f 
28.~1 ~------------------------------------------------------~----------------------------~ 

Component 

GASOLINE 
DIESEL 

Retention 

4.341 
14.508 

Area 

209.851 
73o.an 

External Units 

109.26 ppm 
985.35 PPM 

940.728 1094.62 

• 

• 



Lab name: TEG Puerto Rico 
Analysis date: 07/16/1998 18:16:39 

Method: EPA 8015 Mod 
Lab ID: GC-1 

scription: Fid 1 
olumn: XTI-5 (30x.53x1 .5) 

Carrier: N2 1.1 kg/cm2 
Data file: C:\PEAKWIN\0716FA13.CHR () 
Sample: CLOSE 

Operator: map 

-11 496mV 
Retent10< 

98.504mV 

n~~ 1 ~.--------~;;;=~;;;;;;=;;;=;;;~;;;=;;;=;;;;~;;=;~=;~~~;=;;~~~~;;=;;;=;;;~:;J 
1 783 2 -

3 -

4 541 ~ = 
6 -
7 -
8 -
9 -

10 -
11 -
12 -

12 771 3 -
14 -
15 -
16 -
17 -
18 -
19-
20 -
21 -
22 -
23 -
24 ,.. 
25 -

GASOLINE 
DIESEL 

• 

) -

Retention 

4.541 
12.775 

Area Internal Units 

140.651 94.2388 ppm 
782.990 558.8741 PPM 

923.641 653.1130 



t...aD name. 1t:.t., rueno ~ ~ ~ ... o 
Analysis date: 07/16/1998 18:16:39 

Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: FlO 2 
Column: XTI-5 (30x.53x1 .5) 
Carrier: N2 1.1 kg/cm2 

Data file: 0716FB13.CHR () 
Sample: CLOSE 

Operator: map 

-4.784mV 
Retentiot 

• 
105.216mV 

nMA =----~====~~========~====~=====:========;=====~=±====~====~~~~~~;;~==~ ~ ~~~ 1 .. 
1.600 2 ~ -- -- --

3.816 ~~ /~CLINE 
5 :-
Sr- L 
7• ._ 

~ t fr. 10f-
11 !-
12 ' 

13~ ~ 14L 
14.4015!- IESEL 

16 f-
17 w 
181.. .. -
19:- ~ 
2QL ~ 
21 L :;;_._ 

22 - -
23 !. r ..... 
24 ... 
25'-

26.9827 :... 
28 -

26,_ , ... _ 

29.2~9 ~... _______________________________________________________________________________ ~ 

Component Retention Area External Units • GASOLINE 3.816 177.880 92.62 ppm 
DIESEL 14.408 389.619 525.28 PPM 

567.499 617.89 

• 



Lab name: TEG Puerto Rico 
Analysis date: 07/16/1998 11 :26:39 

Method: EPA 8015 Mod 
Lab ID: GC-1 

Description: Fid 1 
Column: XTI-5 (30x.53x1 .5) 

• 
Carrier: N2 1.1 kg/cm2 

Data file: 0716FA2.CHR () 
Sample: matrix spike 

Operator: map 

-11 496mV 
Reten!Jo1 

98.504mV 

--- 1 r 
1.875 2 ~ 

3:.. 
4 -

~~-----~~~-~----~~-~ \ 

4 .550 5 - /GASOLINE 
6 .- I 
] ,.. f:-' BJ-
9~ 

10 ~ ~~ 
11 '- ~-

11 .9612 1- ~IESEL 
13 ~ i$-
14 - ~ ~ 
15 ~ ~ :--
16 '- i ~ 
17 - Ear" 

18.. ~ 

19- ~ 
'0- ::r= 
21 - =<--
22 · F=--23 ~ 
24 '-
25 -
26 1" > 
27 - -

~~.~~~8~~----------j~~~·T·AN,AI~nc~~·~·~~~~~------------------------------------------------------------~ 
. mponent 

GASOLINE 
DIESEL 

• 

Retention Area Internal Units 

4.550 153.393 102.n67 ppm 
11 .966 1617.040 1154.1922 PPM 

1no.433 1256.9690 



Lab name: TEG Puerto Rico 
Analysisdate: 07/16/199811 :26:39 

Method: EPA 8015 Mod 
Lab 10 : GC-1 

Description: FlO 2 
Column: XTI-5 (30x.53x1.5) 
Carrier. N2 1.1 kg/cm2 

Data file: 0716FB2.CHR () 
Sample: matrix spike duplicate 

Operator: map 

DIESEL 

Component Retention Area 

GASOLINE 2.033 189.348 
DIESEL 14.400 867.251 

1056.599 

• 
105.218m\l 

l 
t 

External Units 

98.59 ppm • 1169.21 PPM 

1267.80 

• 



Lab name: TEG Puerto Rico 
Analysis date: 07/16/1998 12:04:22 

Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: Fid 1 
Column: XTI-5 (30x.53x1 .5) 

~ Carrier: N2 1. 1 kg/cm2 
~ata file: 0716FA3.CHR () 

Sample: METHOD BLANK 
Operator: map 

- 1 1.496mV 
Reteot1o1 

98.504mV 

---------------------------------------------------------------------------------------, - 1 -

2.466 5: 
4 -
5 -
6 · 
7 -
8 -
9 -

10;-
11 L 
12 -
13 !.. 
14 -
15L 
16-
17-
18 -
19 -
20 -
21 -
2? -
23 -
24 -
25'-
26 !-
27 ... 
28 ... 

• 

Retention Area Internal Units 

0.000 0.0000 



Lab name: TEG Puerto Rico 
Analysis date: 07/16/1998 12:04:22 

Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: FlO 2 
Column: XTI-5 (30x.53x1.5) 
CarTier: N2 1. 1 kglcm2 

Data file: 0716FB3.CHR () 
Sample: METHOD BLANK 

Operator: map 

-4.782mV 
Retentiol 

• 
105.218mV 

• .::.~ 1 c----c::::;;;;;;;::;;::;;;;;;;;;;::;;;;;;;;;;;;;;;;;;;~~~;;:;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;~~~~~;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;~~~~~~ 
1.833 2 

3 -
4 -
5 -
6 -
7 '
a:.. 
9 -

10;-
11 -
12-
13 ~ 
14 '-
15 ~ 
16 ·· 
17 '-
18 -
19 ;.. 
20 -
21 -
22 -
23 :.. 
24 :. 
25 :.. 
26!-
27 ~ 
28~ 
29 " 
30 ~ 

~~ -

~---L------------------------------------------------------------------------------~ 

Component Retention Area External Units 

0.000 0.00 

• 



._au name. , c~,;~ ,.-ueno KICO 

Analysis date: 07/16/1998 15:26:00 
Method: EPA 8015 Mod 
Lab 10 : GC-1 

Description: Fid 1 
Column: XTI-5 (30x.53x1 .5) 

• 

Carrier: N2 1.1 kg/cm2 
Data file: 0716FA8.CHR () 
Sample: 2842S812@4~/0716CH2 

Operator: map 

-11.496mV 
Retentiot 

1 ... 
1.650 2 '-

3 ' 
4[ 
5 r 
6 ~ 
7•
ar-

16t 
11 , 
12 r 
13!-
14~ 
151-
161-
171-
18 t 
19 
20 :... 
21.-
22 >-
2J L 
24 r-
251-
26~ 27 
28 

. mponent 

\ 
I 
J 
! 
l 

i 
I 

/ 

Retention Area Internal Units 

0.000 0.0000 

• 

98.504mV 



Lao name: t cG Puerto KICO 
Analysis date: 07/16/1998 15:58:17 

Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: Fid 1 
Column: XTI-5 (30x.53x1.5) 
Carrier: N2 1.1 kg/cm2 

Data file: 0716FA9.CHR () 
Sample: 2842SB13@4-6/0716CH2 

Operator: map 

-11 .496mV 
Retentiot 

• 
98.504mV 

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

1.su3 2 ~ 
3 '-
4L 
5 .-
6 ;-
7f-
8 j-

16t 
11 j-
12r 

Urt 15 
16 
17 
18;-
19 f-
20 ;-
21 r 
22!-
23~ 
24t-
25t 
~~~ 28 
29 I 
30 j 
31 ~ ; 
32 f- I 
33r 
~--------~------------------------------------------------------------------------~ 

Component Retention Area lntemal Units 

0.000 0.0000 

• 



Lao name: 1I::G t-'ueno R1co 
Analysis date: 07/16/1998 15:58:17 

Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: FlO 2 
Column: XTI-5 (30x.53x1 .5) 
Callier: N2 1.1 kglcm2 

An:ta file: 0716FB9.CHR () 
.,-s~mple: 2842SB14@4-6/0716CH2 

Operator. map 

~.782mV 

Retentiot 

105 .. 218mV 

0 000 
1 ,...--[ --~._____ -=--=--=-~=-=--=-=-=---=--::_--=- -- --===s=t=i~ml'H'!IVl"~milr====::=======-===---===r~=~ 

1.358 2 1- -
3 ' 4[ 
s:.. 
6 ~ 
7 '-

J tf-11 
12 
13 
14 

14.4215 f-
16 1-
17L 
18L 
19 ~ 
20 f-
21 i-

~~ ~L 
25 
26 

~~t 

l DIESEL 

j' 

t 
T 
I 
I 

{ 

29~ 
30[ 

41~----------------------------~ 
Component Retention Area Extemal Units 

D.F. 
,. S.\.1$" 

DIESEL 14.425 123.118 165.98 PPM X 2.- -'- O·'isS""" - 390 f! ..... 
123.118 165.98 

~ 

• 



Analysis date: 07/16/1998 15:26:00 
Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: FlO 2 
Column: XTI-5 (30x.53x1.5) 
Carrier: N2 1. 1 kg/cm2 

Data file: 0716FB8.CHR () 
Sample: 2842SB15@4-6/0716CH2 

Operator: map 

-4.782mV 
Retentio1 

1.166 t . 
3 :.. 
4 o-

~ ~ 

Jfr 11 
12 
13 
14 
15 1St 
17 
18!-
19'-20r 
21 L 

I!~ ; 
2St / 
21 1 I 
28 r , 

r-
; 
I 

I 

-- - --- --

I 
I 

1 

• 
105.218mV 

-- - - --

~--------------------------------------------------------------------------------~ 

Component Retention Area Extemal Units • 0.000 0.00 

• 



Lao name. 1 t:G F-uerto , ,1co 
Analysis date: 07/16/1998 14:47:26 

Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: FlO 2 
Column: XTI-5 (30x.53x1 .5} 
Carrier: N2 1.1 kg/cm2 

•
Data file: 0716FB7.CHR () 
Sample: 2842SB16@4~/0716CH2 

Operator: map 

-4.782mV 
Retentio• 

1.225 t \._ 

3 '-
4 1-
s:-
6 1-
7 ~ 
g ,. 
9 -
10 ~ 
11 ~ 
12 1-
13 1-
14 1-
1S t-
16 f-
17 1-
18 '-
19-
20 !-
21 i-n ;... 
23 !-

~~ ~ 
26 , 
27>:-
28 1-

.mponent Retention Area 

0.000 

• 

105218mV 

1 
I 

I 
i 

I 
l I 

I 
I 
I 

I 

I 
1 

External Units 

0.00 



Lab name: fEG Puerto R1co 
Analysis date: 07/16/1998 17:11 :04 

Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: Fid 1 
Column: XTI-5 (30x.53x1 .5) 
Carrier. N2 1.1 kg/cm2 

Data file: C:\PEAKWIN\0716FA11 .CHR () 
Sample: TRIP BLANK 

Operator: map 

-11 .496mV 
Retentiol 

1L 
1.358 ~t 

4 1-

~~ 
7f-
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
181-
191... 
20 1-
21 .-
22 
231-
24 !-
251-
261-
27 '-

Component Retention Area Internal Units 

0.000 0.0000 

• 
98.504mV 

• 

• 



Lao name. 1 c~ ruerto ~~co 
Analysis date: 07/16/1998 17:41 :43 

Method: EPA 8015 Mod 
lab 10: GC-1 

Description: Fid 1 
Column: XTI-5 (30x.53x1 .5) 
Carrier: N2 1.1 kg/cm2 

•
ata file: C:\PEAKWIN\0716FA12.CHR () 

Sample: 2842-E83/071 5CH2 
Operator: map 

-11.496mV 
Retentio1 

98.504mV 

---------------------------------------------------------------------------------------, 
1.483 j: 

3-
4 1-
sr-
6 ~ 
7 ._ 
Bt
g ,.. 

101-
11 f-
121-
13!.. 
141-
15 -
16!. 
17,.. 
18r-
19!.. 
70-
21 L 
22 -
23r-
24 -
25~ 

Component 

• 

• 

Retention Area Internal Units 

0.000 0.0000 



Lao name. 1 EG 1-'uerto R1co 
Analysis date: 07/16/1998 17:41 :43 

Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: FlO 2 
Column: XTI-5 (30x.53x1.5) 
Carrier: N2 1.1 kg/cm2 

Data file: C:\PEAKWIN\0716F812.CHR () 
Sample: 2842-E84/0715CH2 

Operator: map 

-4.782mV 
Retentiot 

1.283 ~ ~ 
3-

- -- -- ==='----=='"- ---=='---'===--===- -=- -=. -= 

4 '-
5 r-
6 '-
7 .-

Jt 
11 t 
12r 
13; 
14 1-
15 1-1St 
17 
18-
19 -
201-
21 :... 
22 ~ 
23'-
24.-
25'-

Component Retention Area External Units 

0.000 0.00 

I 

I 
I 
I 

I 
.l. T 

• 
105.218mV 

• 

• 



Lab name. rEG Puerto RICO 

Analysisdate: 07/16/199817:11 :04 
Method: EPA 8015 Mod 
Lab 10 : GC-1 

Description: FID 2 
Column: XTI-5 (30x.53x1.5) 
Carrier: N2 1. 1 kg/cm2 

• 
Data file: 0716F811 .CHR () 
Sample: 2842-E85/0715CH2 

Operator: map 

-1 .196mV 
Retenbot 

26.305mV 

nn1~ ~--------~ ------------------------------------------------------------------------, 
1.133 ~ ~ / 

3 ~ /r= 4t I 
~t- ( 
~ t I 
18 ~ I 
~~ ~ I 14t 
1s~ 1 
161- I 
17~ ' 

''----------~----------------------------------------------------------------------~ 

T 

l 
Component Retention Area External Units 

0.000 0.00 

• 

• 



Lab name: fEG Pueno KICO 
Analysis date: 07/16/199814:15:00 

Method: EPA 8015 Mod 
Lab ID: GC-1 

Description: Fid 1 
Column: XTI-5 (30x.53x1 .5) 
Carrier: N2 1.1 kg/cm2 

Data file: 0716FA6.CHR () 
Sample: 2842-SB12WATER/0716C 

Operator: map 

-11.496mV 
Retenti01 
0.008 

1 f-
1 .~1 2 r 

\ ./""' 3~ 
4 
5 J 6 I 7 
8 
g I 10 

I 11 

12~ I 13 I 
14 1 15 
16 

~ 17 
18 
19r- I 
20l \ 21 
22 f-
23~ ~ 

~~, ? 
26 I 
27 ) 

28 ! 29 

Component Retention Area Internal Units 

0.000 0.0000 

• 
98.SO.CmV 

-------

• 

• 



LdO name. I c.; \.:) r'UertO K ICO 

Analysis date: 07/16/1998 14:47:26 
Method: EPA 8015 Mod 
Lab ID: GC-1 

Description: Fid 1 
Column: XTI-5 (30x.53x1 .5) 
Carrier: N2 1. 1 kg/cm2 

•
Data file: 0716FA7.CHR () 
Sample: 2842-8813WATERJ0716C 

Operator: map 

-11.496mV 
Retentiot 

98.504mV 

0.000 .....------.-------------------------------------.. -
1 ~ 

1.608 2 L 
3 1 4r 
~ t 
7 o-

~ t 10t 
11 
12r-
13f.-
14 f-
15 f-

~~t 
18 ~ 
19f-
201-
21 :-
22 ' 
23! 
24 '-
25 f-

~~~ 

\= - -- --- --- -- -- -- -- - - -- -- -- -- -- --
\ 
I 

/ 

I 
I 

I 
I 

\ 
l 
I 
I 
I 

\ 

I 

28~ L------~------------------------------------------__J 
( 
I 

. mponent Retention Area Internal Units 

0.000 0.0000 

• 



Lao name: 1 EG Puerto Rico 
Analysis date: 07/16/1998 14:15:00 

Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: FlO 2 
Column: XTI-5 (30x.53x1 .5) 
Carrier: N2 1.1 kg/cm2 

Data file: 0716F86.CHR () 
Sample: 2842-SB16WATER/0716C 

Operator: map 

-4.782mV 
RetentiOt 

uoa ~c 3r 4r 

Jt 
11 [ 12 
13 
14 
15 
16 
17 
181-
19 ... 
20:. 
21 -
22 ~ 
23 ~ 
24 1-
25 ~ 
26 ~ 
27 
28 
29 

Component 

I 

I 
I 
J 

J 

> 

Retention Area External Units 

0.000 0.00 

• 
105.218mV 

1 

• 

• 



• 
QA/QC REPORT- CALIBRATION DATA 

TEG Project #9810715CH2 
DAILY CAIJBRATION DATE· 7/16/1998 

INITIAL OPENING 

COMPOUND DETECTOR CALIB RANGE RF %RSD AREA RF 

BENZENE PID#1 0.100-10.000 26 7.1% 29.60 29.60 

TOLUENE PID#1 0.100- 10.000 27 4.9% 30.67 30.67 

ETHYLBENZENE PID#1 0.100- 10.000 23 9.0% 26.42 26.42 

m&p-XYLENES PID#1 0.100- 10.000 33 9.9% 70.63 35.32 

o-XYLENES PID#1 0.100- 10.000 27 8.9% 28.92 28.92 

BENZENE PID#2 0.100-10.000 31 7.3% 27.84 27.84 

TOLUENE PID#2 0.100- 10.000 32 8.4% 31 .54 31 .54 

ETHYLBENZENE PID#2 0.100-10.000 26 5.2% 29.66 29.66 

m&p-XYLENES PID#2 0.100-10.000 37 3.8% 86.31 43.16 

o-XYLENES PID#2 0.100- 10.000 31 2.6% 34.22 34.22 

CALIS RANGE - RANGE OF CAliBRATION CURVE IN ppm 
INITIAL RF - AVERAGE RESPONSE FACTOR FROM MULTIPOINT CALIBRATION CURVE 

% RSD • UNEARITY Of MULTIPOINT CALIBRATION CURVE (+/- 20% ACCEPTABL:E UMITS) 

AREA- AREA COUNTS FROM DAILY CAliBRATION STANDARD 

RF - DETECTOR RESPONSE FACTOR FROM Ml~NT CAliBRATION STANDARD 

CH2M HILL 
PROJECT NAME· SITE 2842 

CLOSING 

%DIFF AREA RF 

12.4% 28.95 28.95 

14.1% 30.86 30.86 

14.9% 26.24 26.24 

5.7% 74.56 37.28 

6.3% 29.91 29.91 

10.2% 33.35 33.35 

1.4% 35.86 35.86 

14.1% 29.26 29.26 

16.6% 82.49 41 .25 

10.4% 34.57 34.57 

% DIFF · DIFFERENCE, IN PERCENT. BETWEEN TliE AVERAGE RF AND TliE OPENING OR CLOSING RF (+/- 15% ACCEPTABLE LIMITS) 

OPENING -Ml~NT CAliBRATION STANDARD ANALVZEO BEFORE SAMPLE ANALYSES BEGIN 

CLOSING · Ml~NT CALIBRATION STANDARD ANAL VZEO AFTER SAMPLES ANALYSES ARE COMPLETE 

ANALYSES PERFORNED BY :MARCO A. PEDRAZA 

01< TA REVEWED BY: KEVIN SHB..BURNE 

TRANSGL08Al ENVIRONMENTAL GEOCHEMISTRY 

PMB 627. ~1 BOX 29030, CAGUAS. P.R 00725 

TELEPHONE (787) 72().0029 FAX 789-3858 

• 

%DIFF 

10.0% 

14.8% 

14.1% 

11.6% 

9.9% 

7.6% 

12.0% 

12.5% 

11.5% 

11.5% 



• 

QA/QC REPORT - MS/MSD DATA 

MATRIX SPIKE (MS)IMATRIX SPIKE DUPLICATE (MSD) 

TEG Project #9810715CH2 
DATE: 7/16/1998 

COMPOUND SPK CONC MS CONC %REC MS MSD CONC 

{eem} {eem} {eem} 
BENZENE 1.0 0.88 88% 0.87 
TOLUENE 1.0 1.00 100% 0.92 
ETHYLBENZENE 1.0 1.12 112% 1.00 
TOTAL XYLENES 3.0 3.2 107% 3.3 

ppm = PARTS PER MIWON 
MS CONC -ANAL YlED CONCENTRATION OF SPIKED SAMPLE 

% REC- PERCENT RECOVERY OF SPIKE FROM MATRIX 

%RECMSD 

87% 
92% 
100% 
113% 

CH2M HILL 
PROJECT NAME: SITE 2842 

RPD ACCEPTABLE ACCEPTABLE 
RPD RECOVERY 

1% 15% 76% - 120% 
8% 15% 75% - 120% 
11% 15% 65%- 125% 
4% 15% 72%- 120% 

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

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

TRANSGL08Al EHVIRONMEHTAl GEOCHEMISTRY 

Pie 627. HCOI BOX 29030. CAGUAS. P A 00725 

TELEPHONE (787} 72.04329 FAX 7~ 

• • 



lab name: TEG Puerto Rico 
Analysis date: 07/16/1998 10:59:15 

Method: EPA 602/8020 
Lab 10: GC-2 

Description: PID 1 
Column: R><T -5 (30x.53x5.0) 

• 
Carrier: N2 1.1 kg/cm2 

Data file: 0716PA1 .CHR () 
Sample: 1 ppm BTEX open 

Operator. JMP 

-S.OOOmV 
Retenboi 

SO.CXXJrrW 

0 .~ .----------~,~·~-------------------------------------------------------------------, 
"~:.,., : ~ 
0.883 1.. . -

2:-
..., ...... 
2.708 3-
3.325 
4.008 41-

5:· 

6-
6.341 

7-

8 ~ 
8.633 
9.175 9L 

Component 

~ 
E--nzene 
m-_p-.Xylene 
o-Xylene 

• 

~ 
~ > -

?- 'B--.... 
[=--sT~.~;e-mv . . 

Toluene 

I 

I 

J= Ethvlbegzooe m-_p-Xylene 
Ft:==-- o-Xylene 

Retention 

4 .008 
6.341 
8.466 
8 .633 
9.175 

Area 

29.596 
30.669 
26.418 
70.632 
28.923 

186.238 

External Internal Units 

1.14 1.1383 ppm 
1.14 1.1404 ppm 
1.15 1.1486 ppm 
2.14 2.1404 ppm 
1.07 1.0712 ppm 

6.64 6.6390 



Lab name: TEG Puerto Rico 
Analysis date: 07/16/1998 17:32:27 

Method: EPA 60218020 
Lab ID: GC-2 

Description: PID 1 
Column: R><T-5 (30x.53x5.0) 
Carrier. N2 1.1 kg/cm2 

Data file: 0716PA18.CHR () 
Sample: CLOSE STD 

Operator: MAP 

-S.OOOmV 
Reten!Jot 

• 
50.000rrW 

0.000 --------------. ----------------------------------------------------------------------~ 

oa911 - ~. 
1 425 ~ o-)(ylene-

2 :.. .....-.. 
..,A CO '~ . 
2.733 3 - ( "" 
3.333 .( S~TI=II/Irfo.,~41&:l9,..8~¥:.....,.4i~, 9~!~:hr'l'lltiVrl" 

4.025 4 • \---- Benzene 1-
5-

6 -
6.341 

7-

8 -

::='===- Toluene 

I 

i 

8.625 ':"--=:.- EtbylhMzene m- X lene 
1- ..I>- y 

T 

~ I 
9 175 9 - ;=: o-Xylene 

Component Retention Area External Internal Units 

Benzene 4.025 28.950 1.11 1.1 135 ppm 
Toluene 6.341 30.860 1.15 1.1476 ppm 
Ethylbenzene 8.458 26.243 1.14 1.1410 ppm 
m-_p-Xylene 8.625 74.555 2.26 2.2592 ppm 
o-Xylene 9.175 29.910 1.11 1.1078 ppm 

190.518 6.n 6.7690 

• 

• 



LaO name. t t:G Puerto RICO 
Analysis date: 07/16/1998 10:59:15 

Method: EPA 602/8020 
Oescnption: PIO 2 

Column: RXT-5 (30x.53x5.0) 
Carrier: N2 1. 1 kg/cm2 

•

Data file: 0716P81 .CHR () 
Sample: 1 ppm BTEX open 

Operator: JMP 

-5.000mV 
Retentio1 

SO.OOOmV 

0.000 -----~~, STAND BY 14.604 mV'-------- - - --------------- ------, 

1 -

2 :-
2.466 

3-
3.658 4 -

4.566 5 -

<; Q!'\('1 6 -
6.383 

.... 8 -
8383 
8.875 9 -

r 
~ -

C . 
':.=-- STAND BY 14 242 mV 
~ 
.--~ Benzene 
i 

~ -;':::.:::-==--- S"F.O.~IB 8¥13.898 11'1'0' 

------- _L ____ 

Component Retention Area External 

Benzene 4.566 27.840 0.90 
Toluene 6.383 31.538 1.00 
Ethyl benzene 8.233 29.655 1.15 
m-_p-Xylene 8.383 86.313 2.28 
o-Xylene 8.875 34.217 1.1 1 

• 209.564 6.44 

• 

Internal 

I 

: I 
I 

Units 

0.9022 ppm 
0.9970 ppm 
1.1494 ppm 
2.2785 ppm 
1.1128 ppm 

6.4399 

-1(}4 



Lab name: TEG Puerto Rico 
Analysis date: 07/16/1998 17:32:27 

Method: EPA 602/8020 
Description: PID 2 

Column: RXT -5 (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

Data f~e: 0716PB18.CHR 0 
Sample: CLOSE STD 

Operator: MAP 

-S.OOOmV 
Retenllol 

1.150 , -

2-
2.425 

3 · 
3.633 4 ~ 

sr 
5.866 6~ 

7 '.-

8108 a:.. 
8.641 9 .-

~ 

~-

~ STAND BY 4.070 mV 
> 
~~~ Benzene 

1===--- Toluene 

Component Retention Area External 

Benzene 3.633 33.345 1.08 
Toluene 5.866 35.855 1.13 
Ethyfbenzene 7.941 29.257 1.13 
m-_p-Xy1ene 8.108 82.490 2.18 
o-Xyfene 6.641 34.569 1.12 

215.516 6.65 

Internal 

I 

I 
X I 
I 

Units 

1.0806 ppm 
1.1335 ppm 
1.1340 ppm 
2.1776 ppm 
1.1242 ppm 

6.6498 

• 
60.000mV 

• 

• 



Lab name: TEG Puerto Rico 
Analysis date: 07/16/1998 11 :27:36 

Method: EPA 602/8020 
Lab 10: GC-2 

Description: PID 1 
Column: RXT-5 (30x.53x5.0) 

• 
Canier: N2 1. 1 kg/cm2 

Data file: 0716PA2.CHR () 
Sample: matrix spike 

Operator: JMP 

-5.000mV 
RetentiOI 

"o .. ~ 
1.066 1 ,... 
1.616 

2 ~ 

"' C::J:.f\ 
2.916 3 ~ 

3.508 
4 183 4 ~ 

s--

Sf-
6.458 ' 

7 -

---
~-

t= Benzene 
I 

;:- Toluene 
I 

I 

-
1 

' 8 -

8 725 9 -
9 .266 . 

;: Ethvlhenzenem-_p-Xylene 1 • 
l 

Component 

~ 
E--nzene 
m-_p-X ylene 
o-Xylene 

• 

;:::: o-Xylene 
I 

Retention 

4.183 
6.458 
8.558 
8.725 
9.266 

Area 

28.616 
29.991 
25.687 
70.940 
28.358 

183.594 

External Internal Units 

0.88 0.8805 ppm 
1.00 1.0037 ppm 
1.12 1.1168 ppm 
2.15 2.1497 ppm 
1.05 1.0503 ppm 

6.20 6.2011 

50.000mV 

{t 



Lab name: TEG Puerto Rico 
Analysis date: 07/16/1998 11 :27:36 

Method: EPA 602/8020 
Description: PID 2 

Column: RXT-5 (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

Data file: 0716PB2.CHR () 
Sample: matrix spike duplicate 

Operator: JMP 

-5.000mV 
RetenbOt 

1-

2-

3 -

3.783 4 -

4.683 5 -

;S 9!'iA 6 ;... 
6.441 

7-

STIII~O 15 f 3.082 ttif' 

~!:::i::::·=- Toluene 
I 
I 

I 
- --. 8 C 
8408 
8.908 9 -

!!:~~==~E~th~y~'hen~z:eeceoe m-_p-Xylene ~ r 
_:::= o-Xylene 

Component Reteotion Area External Internal Units 

Benzene 4.683 23.980 0.87 0.8703 ppm 
Toluene 6.441 29.155 0.92 0.9217 ppm 
Ethyl benzene 8.258 27.940 1.00 0.9963 ppm 
m-_p-Xylene 8.408 86.061 2.27 2.2719 ppm 
o-Xylene 8.908 32.740 1.06 1.0647 ppm 

199.8n 6.12 6.1250 

• 
50.000mV 

• 

• 



Lab name: TEG Puerto Rico 
Analysis date: 07/16/1998 11:51 :40 

Method: EPA 602/8020 
Oescnption: PIO 2 

Column: RXT-5 (30x.53x5.0) 
Canier: N2 1.1 kg/cm2 

•
ata file: 0716PB3.CHR () 

Sample: method blank 
Operator. JMP 

-5.000mV 
Retenbo1 

I 
1 - _j 

' 21.. ......, 
3- t 

I 
4 ~ 

I 
I 

I 
s ... I 
6 :.. I 

] , 

8 -

9 -

Component Retention 

• 

• 

Area 

0.000 

50.000rrW 

I 

I 
: I 

I 

External Internal Units 

0.00 0.0000 



Lab name: TEG Puerto Rico 
Analysisdate: 07/16/199811 :51 :40 

Method: EPA 602/8020 
Lab ID: GC-2 

Description: PID 1 
Column: RXT-5 (30x.53x5.0) 
Carrier: N2 1. 1 kg/cm2 

Data file: 0716PA3.CHR (} 
Sample: method blank 

Operator: JMP 

-5.000mV 
Reteotiot 

I 

1:... 
1.450 I 

2, 
2.516 I 

3 ~ 

4 :-
1 

s;.. 
I 

Component Retention Area 

0.000 

• 
50.000mV 

I 

I 

T 
1 I 
I 

External Internal Units 

0.00 0.0000 • 

• 



Lao name: 1 c~ t- ueno t'"(ICO 

Analysis date: 07/16/1998 14:32:29 
Method: EPA 602/8020 
Lab ID: GC-2 

Description: PID 1 
Column: R><T-5 (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

•
Data file: 0716PA10.CHR () 
Sample: 2842SB 12@4-6/0716CH2 

Operator: MAP 

-5.000mV 
RetentiOI 

1r-

1.750 2 ~ 
I 

3.158 3r 
4 ~ 
5 ~ 

I 

6 ~ 
' 

Sf-

9 1-

Component 

• 

• 

( 

~ -

Retention Area 

0.000 

50.000mV 

External Internal Units 

0.00 0.0000 



Lao name. 1-EG Pueno R1co 
Analysis date: 07/16/1998 15:21 :57 

Method: EPA 602/8020 
Description: PID 2 

Column: RXT-5 (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

Data file: 0716P812.CHR () 
Sample: 2842-S813@4-6/0716CH2 

Operator: MAP 

-2.500mV 
Retentiot 

1 175 ~t 
4 ~ 
5 ~ 
6~ 
7 .... 

8 ~ 
I 

9 

Component 

' ) 
Retention Area 

0.000 

• 
25.000mV 

I 

I 

External Internal Units 

0.00 0.0000 

• 

• 



Lao name: 1 EG Pueno Rtco 
Analysis date: 07/16/1998 16:53:48 

Method: EPA 602/8020 
Description: PID 2 

Column: RXT·5 (30x.53x5.0) 
Carrier: N2 1.1 kgJcm2 

Data file: 0716PB16.CHR () 
~Sample: 284288 14@4-6/0715CH2 
~perator: MAP 

·5.000mV 
Retentiot 

1.408 
1

1 
1 

~ -2~ 

31-
I 
I 

4 f-
I 

sr-
I 

61-
I 

71-
al 
gl 

I 
I 

Component Retention Area 

0.000 

• 

• 

50.000mV 

.,. 
1 

-
.L 

"I 
I 

External Internal Units 

0.00 0.0000 



LdO name: 1 C:G r-ueno K ICO 

Analysis date: 07/16/1998 14:32:29 
Method: EPA 602/8020 

Description: PID 2 
Column: RXT-5 (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

Data file: 0716PB10.CHR () 
Sample: 2842SB15@4-6/0716CH2 

Operator: MAP 

Retentio1 

1 ~ 
2.233 2~ 

3r 
I 

4 1-

5 ~ 
6 ~ 
7 ~ 

I 

81-

9 ~ 

-S.OOOmV 

Component Retention Area 

0.000 

External 

0.00 

I 

T 
I 

Internal Units 

0.0000 

• 
50.000rnV 

• 

• 



Lao name: 1 E~ t'ueno K 1co 
Analysis date: 07/16/1998 14:17:50 

Method: EPA 602/8020 
Description: PID 2 

Column: R.XT-5 {30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

Data file: 0716PB9.CHR () 

• 
Sample: 2842-SB-16@4-/0716CH2 

Operator: JMP 

-5.000mV 
RetentiOt 

1.216 ; ~ 

3 r 

41-

~~ 

~ STAND BY 4.002 mV 
~ 

Component Retention Area External 

0.000 0.00 

• 

• 

50.000mV 

Internal Units 

0.0000 



Lao name: 1 EG Pueno Ktco 
Analysis date: 07/16/1998 13:46:16 

Method: EPA 60218020 
Lab 10: GC-2 

Description: PID 1 
Column: R><T-5 (30x.53x5.0) 
Carrier: N2 1. 1 kg/cm2 

Data file: 0716PA8.CHR () 
Sample: 2842-88-1210716CH2 

Operator: JMP 

-5.000mV 
Reteotio1 

J 
1.516 l 

2:-
-

,.. ""'"",... : 
2.800 3 ~ 

I 

4r 
5 ~ 

~ 'i GTAND BY 3.078 mV 

I 

6 ~ 
7 ~ 

I 

81-
: 

9f-

Component 

I 
1 

! 
I 
\ 

Retention Area External 

0.000 0.00 

• 
50.000mV 

T 

I 

Internal Units 

0.0000 • 

• 



Lab name: fEG Pueno Rico 
Analysis date: 07/16/1998 14:17:50 

Method: EPA 60218020 
Lab 10: GC-2 

Description: PIO 1 
Column: R><T-5 (30x.53x5.0) 

• 

Canier. N2 1.1 kg/cm2 
Data file: 0716PA9.CHR () 
Sample: 2842-SB-1310716CH2 

Operator: JMP 

-5.000mV 
Retentiol 

1L 
1.516 I 

2 :-
2.558 ' 

3L 

4 1-

7L 

8 t-

9 r 

Component 

• 

• 

Retention Area 

0.000 

50.000mV 

I 

I 

- .,. 

External Internal Units 

0.00 0.0000 



1..dO name: 1 i:.\.:1 r'Uerto KICO 

Analysis date: 07/16/1998 13:46:16 
Method: EPA 602/8020 

Description: PID 2 
Column: RXT-5 (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

Data file: 0716PB8.CHR () 
Sample: 2842-SB-16/0716CH2 

Operator: JMP 

-S.OOOmV 
Retentiol 

Component Retention Area 

0.000 

External 

0.00 

• 
50.000mV 

I 

I 
" -r ... 
1 

Internal Units 

0.0000 

• 

• 



Lao name: f EG Puerto KICO 

Analysis date: 07/16/1998 14:49:10 
Method: EPA 602/8020 
Lab 10: GC-2 

Description: PID 1 
Column: RXT -5 (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

~ata fi le: 0716PA11 .CHR () 
~ample: 2842-EB310716CH2 

Operator: MAP 

..S.OOOmV 
Retentiol 

50.000mV 

0.000 ~-----------r.--------------------------------------------------------------------~ 

, ... 
I 

? ?71; 2f-
2.575 3~ 
3.375 

: ~ 
! 

6f
i 

7'.-
1 

8~ 
' gL 
I 

Component 

• 

• 

Retention 

I 

I 

Area External Internal Units 

0.000 0.00 0.0000 



._ao name: 1 cu rueno K ICO 

Analysis date: 07/16/1998 14:49:10 
Method: EPA 602/8020 

Description: PID 2 
Column: RXT-5 (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

Data file: 0716PB11.CHR () 
Sample: 2842-EB4/0716CH2 

Operator: MAP 

-S.OOOmV 
Retentio1 

• 
SO.OOOmV 

,~----------,---------------------------~1~--------------------------------------~ 

1 L .-1 

2183 ~t 7. 
sr li 7r 
8 ~ 

i I st- . 

Component Retention Area 

0.000 

External 

0.00 

I 
" -T ... 

Internal Units 

0.0000 

• 

• 



u:~o name. 'cu rueno KICO 

Analysis date: 07/16/1998 16:53:48 
Method: EPA 602/8020 
Lab 10: GC-2 

Description: PID 1 
Column: RXT-5 (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

•
ata file: 0716PA16.CHR () 

Sample: 2842EB-5/0715CH2 
Operator: MAP 

-5.000mV 
Retentiot 

0.983 11-
I 

~--
1 
I 

2.116 2!-

3~ 
3.591 

4[-
J· STAND BY6.198 mV 

7.441 

1 

5 ~ 

sl 
I 

8 ~ 

9 1-
1 

Component 

• 

• 

~ -
/ 

i 
Retention Area External 

0.000 0.00 

50.000mV 

-
1 

- T 

I 

Internal Units 

0 .0000 



~ Transglobal Environmental Geochemistry Chain of Custody Record PO# ____________ __ 

I 

Client: C C 1;/ rtJ f-{ { L l n::oto 7 j f '-/ '9 f' Page----L.{_ of__[_ 
I 

Address....___,.--------------------------

PhoneC7t7) J'c:f<f-J 7/3 FAX------~ 
TEG Project II g& o+ Is c.. Ml Outside Lab.#----------

Client Project #.]t./bfO/. 0. S C Project ManagJ.dtrf<rr <?l.J1f'fA1/4M 

..... ~ .......... # 
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TEMPERATURE 
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~eg 
July 23, 1998 

TEG Project #98I0708CH2-1 T. d Leader In On-S1[e Sampling and AnalySIS 

• 

Mr. Marty Clasen 
CH2MHILL 
4350 W. Cypress Street, Suite 600 
Tampa, Florida 33607 

SUBJECT: DATA REPORT- CH2M HILL PROJECT N0.14680l.US.SC 
SITE #2842 

Dear Marty, 

Please find enclosed the analytical report for the samples collected by CH2M HILL personnel 
from the above-referenced site and delivered to TEG under the proper chain-of-custody protocol. 
TEG' s Puerto Rico certified-chemist performed the following analyses: 

• 5 soil samples analyzed for TRPH by modified EPA test method 418.1. 
• 1 water sample analyzed for TRPH by modified EPA test method 418.1. 
• 1 0 soil samples analyzed for TPH -gas/diesel by modified EPA test method 8015 . 
• 1 water sample analyzed for TPH-gas/diesel by modified EPA test method 8015. 
• 5 soil samples analyzed for BTEX by modified EPA test method 8020. 
• 1 water sample analyzed for BTEX by modified EPA test method 8020. 
• 1 equipment blank water sample analyzed for TRPH, TPH-gas/diesel and BTEX. 
• 1 trip blank water sample analyzed for BTEX by modified EPA test method 8020. 
• Laboratory QNQC analyses for TPH-gas/diesel, TRPH 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. 

TEG 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, 
TEG 

~~~e~~~~~~----
Principal 

• Attachments 

TEG-PUERTO RICO • PMB 627. HC ·0 I Box 29030. Caquas PR 00725 • Phone 17871 720-0329 • Fax (7871 789·3858 • Paqer 759-1255 Unl[ 217· '1053 



~eg 
The World Leader In On·S•ce Sampling and Analysis 

CH2M HILL PROJECT NO. 146801.US.SC 
ROOSEVELT ROADS NAVY BASE, SITE 2842 

CEIBA, P.R. 

TEG Project #9810708CH2·1 

TRPH (EPA Method 418.1) ANALYSES OF SOIL 

SAMPLE DATE 

NUMBER ANALYZED 

METHOD BLANK 7/17/98 

2842-SBS @ 4-6' 7/1 7/98 

2842-SB6 @ 4-6' 7/17/98 

2842-SB7 @ 4-6' 7/17/98 

2842-SB8 @ 4-6' 7/17/98 

2842-SB8 @ 2-4' 7/17/98 

DETECTION LIMIT (mg/Kg) 

TRPH (EPA Method 418.1) ANALYSES OF WATER 

SAMPLE DATE 

NUMBER 

METHOD BLANK 

2842-SB4 

2842-EB-1 

DETECTION LIMIT (mg/L) 

ANALYZED 

7/17/98 

7/17/98 

7/17/98 

SAMPLING PERFORMED BY CH2M HILL PERSONNEL 
•ND. INDICATES NOT DETECTED AT LISTED DETECTION LIMIT 
mg/L • MILLIGRAMS PER LITER 
mglkg • MILLIGRAMS PER KILOGRAM 
CONCENTRATIONS BASED ON DRY WEIGHT 
ANALYSES PERFORMED BY: MARCO PEDRAZA 
DATA REVIEWED BY: KEVIN SHELBURNE 

Page 1 of3 

TRPH 

(mg/Kg) 

NO 

39,000 
2,900 

44,000 
280 

7,200 

10 

TRPH 
(mg/L) 

NO 

NO 

NO 

10 

TEG·PUERTO RICO · PMB 627. HC-0 I Box 29030. Caguas. P~ 00725 • Phone 17871720-0329 • Fax (7871 789-3858 • Paqer 759-1255 UniC 217-4053 
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• 
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• 

CH2M HILL PROJECT NO. 146801.US.SC 
ROOSEVELT ROADS NAVY BASE, SITE 2842 

CEIBA, P.R. 

TEG Project #9810708CH2-1 

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

TPH-GAS TPH-DIESEL 
SAMPLE DATE C5-C12 C13-C24 
NUMBER ANALYZED (m9/k£!) ~m£llk9) 

METHOD BLANK 7/9/98 NO NO 

2842-SB1 @ 4'-6' 7/9/98 NO 7,200 
2842-SB2 @ 4'-6' 7/9/98 NO NO 
2842-SB3 @ 4'-6' 7/9/98 NO 3,900 
2842-SB4 @ 4'-6' 7/9/98 NO NO 
2842-SB5 @ 4'-6' 7/9/98 NO 14,000 
2842-SB6 @ 4'-6' 7/9/98 NO 770 
2842-SB7 @ 4'-6' 7/9/98 NO 36,000 
2842-SB8 @ 4'-6' 7/9/98 NO NO 

2842-SB8 @ 4'-6' rep. 7/9/98 NO NO 
2842-SB8 @ 2'-4' 7/9/98 NO 4,800 

2842-DUPE 1 7/9/98 NO 7,600 

DETECTION LIMIT (mg/kg) 10 25 

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

SAMPLE DATE C5-C12 C13-C24 
NUMBER ANALYZED (m£1/L) (m9/L) 

METHOD BLANK 7/9/98 NO NO 

2842-SB4 7/9/98 NO NO 
2842-EB1 7/9/98 NO NO 

DETECTION LIMIT (m9/L) 10 25 

SAMPLING PERFORMED BY CH2M HILL PERSONNEL rng/kg = MILUGRAMS PER KILOGRAM 
'ND'INDICATES NOT DETECTED AT LISTED DETECTION LIMIT mg/L = MILLIGRAMS PER LITER 
CONCENTRATIONS BASED ON DRY WEIGHT ANALYSES PERFORMED BY: MARCO A. PEDRAZA 

DATA REVIEWED BY: KEVIN SHELBURNE 

Page 2 of 3 

TEG-PUERTO R!CO · PMB 627 H( -01 Box 29030. Caguas. PR 00725 • Pi10ne (787) 720-0329 • ~'Cix (7871 789-3858 • Pclqer 759- 1255 Un1r] 17-4053 



CH2M HILL PROJECT N0.146801.US.SC 
ROOSEVELT ROADS NAVY BASE, SITE 2842 

CEIBA, P. R. 

TEG Project #9810708CH2-1 

BTEX (Mod. EPA Method 8020) ANALYSES OF SOIL 

ETHYL-
SAMPLE DATE BENZENE TOLUENE BENZENE 
NUMBER ANALYZED (m~/k~! (m~/kg) ~m~/k~~ 

METHOD BLANK 7/21/98 NO NO NO 

2842-SB5 @ 4-6' 7/21/98 NO NO NO 
2842-SB6 @ 4-6' 7/21/98 NO NO NO 
2842-SB7 @ 4-6' 7/21/98 NO NO NO 
2842-SB8 @ 4-6' 7/21/98 NO NO NO 
2842-SB8 @ 2-4' 7/21/98 NO NO NO 

DETECTION LIMIT (mg/kg) 0.05 0.05 0.05 

BTEX (Mod. EPA Method 8020) ANALYSES OF WATER 

ETHYL-
SAMPLE DATE BENZENE TOLUENE BENZENE 
NUMBER ANALVZED (mg/L) (mg/L} (m~/L} 

METHOD BLANK 7/21/98 NO NO NO 

2842-SB4 7/21 /98 NO NO NO 
2842-EB-1 7/21/98 NO NO NO 

TRIP BLANK 7/21/98 NO NO NO -
DETECTION LIMIT (mg/L) 0:()5 .. :' 0.05" 0.05 

TOTAL 
XYLENES 

~m~/kg) 
NO 

NO 
NO 
NO 
NO 
NO 

0.15 

TOTAL 
XYLENES 

(mg/L) 
NO 

NO 
NO 
NO 

0.15 

.~ ·ANALYSES PERFORMED BY: MARCO A. PEDRAZA 
• '" ' DATA REVIEWED BY: KEVIN SHELBURNE 

'~ -:.coNCENTRATIONS BASED ON DRY WEIGHT 

~t~· arcoAPed(aza 
Laboratory Manager 

Page 3 of 3 

TEG·PUERTO RICO • PMB 627. HC·O I Box 29030. Caguas. PR 00725 • Phone (787) 720·0329 • Fax (787) 789·3858 • Pager 759·1255 Un1t 21 7-4053 
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• 

QA/QC REPORT - CAU BRA TION DATA 

TEG Project #9810708CH2-1 

DAILY CALIBRATION DATE · 7/17/98 

INITIAL OPENING 

COMPOUND DETECTOR CALIS RANGE RF %RSD ABS RF 

TRPH IR 10- 1,000 764.6 15.7% 0.703 7112 

CALIS RANGE · RANGE Of CALIBRATION CURVE IS IN ppm 
INITIAl RF ·AVERAGE RESPONSE FACTOR FROM MULTIPOINT CALIBRATION CURVE 

'lo RSD • UNEARITY Of MULTIPOINT CALIBRATION CURVE(+/· 20'lf. ACCEPTABlE UMITS) 

AREA· AREA COUNTS FROM OAJL Y CAUBRATION STANDARD 

RF ·DETECTOR RESPONSE FACTOR FROM MID-POINT CALIBRATION STANDARD 

'lo DIFF · DIFFERENCE, IN PERCENT, BETWEEN THE AVERAGE RF AND THE OPENING OR CLOSING RF (+/· 15'1o ACCEPTABLE LIMITS) 

OPENING - MID-POINT CALIBRATION STANDARD ANAL VZED BEFORE SAMPlE ANAlYSES BEGIN 

CLOSING - MIO-PO!NT CALl BRA nON STANDARD ANAL VZED AFTER SAMPLES ANAlYSES ARE COMPLETE 

ANAlYSES PERFORMED BY: MARCO PEDRAZA 
DATA REVIEWED BY: KEVIN SHELBURNE 

TRANSGLOBAL ENVIRONMENTAL GEOCHEMISTRY 

PM8 627, H~1 BOX 29030. CAGUAS. P.R 00725 
TB.EPHONE (787} ~29 FAX 789-38511 

CH2M HILL 

PROJECT NAME· SITE 2842 

CLOSING 

%DIFF ABS RF 

7.0% 0.704 710.2 

• 

%DIFF 

7.1% 



QA/QC REPORT - MS/MSD DATA 

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

TEG Project #9810708CH2-1 
DATE: 7/17/98 

COMPOUND SPK CONC MS CONC %REC MS MSD CONC %REC MSD 
(ppm) (ppm) (ppm) 

TRPH 500 534 1 07% 542 

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

% REG - PERCENT RECOVERY OF SPIKE FROM MATRIX 

108% 

CH2M HILL 
PROJECT NAME: SITE 2842 

RPD ACCEPTABLE 
RPD 

1% 15% 

ACCEPTABLE 
RECOVERY 
80%-120% 

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

ANALYSES PERFORMED BY: MARCO PEDRAZA 

DATA REVIEWED BY: KEVIN SHaBURNE 

• 

TRANSGLOBAL ENVIRONMENTAL GEOCHEMISTRY 

PMB 627, HC-01 BOX 29030. CAGUAS, P.R. oons 
TELEPHONE (187) ~329 FAX 789-3858 

• • 



• • 
QA/QC REPORT- MS/MSD DATA 

MATRIX SPIKE (MS)IMATRIX SPIKE DUPLICATE (MSD) 

TEG Project #9810708CH2-1 

COMPOUND 

TPH-GAS 
TPH-DIESEL 

SPKCON 
(ppm) 
100 
500 

ppm = PARTS PER MILLION 

MS CONC %REC MS MSD CONC 
(ppm) (ppm) 
116 116% 112 
519 104% 552 

MS CONC - ANAL VZED CONCENTRATION OF SPIKED SAMPLE 

% REC- PERCENT RECOVERY OF SPIKE FROM MATRIX 

%RECMSD 

112% 
110% 

CH2M HILL 
PROJECT NAME: SITE 2842 

RPD ACCEPTABLE ACCEPTABLE 
RPD RECOVERY 

3% 15% 80%-120% 
6% 15% 80%-120% 

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

AAI>L YSES PERFORMED BY: MARCO A. PEDRAZA 
DATA REVIEWED BY: KEVIN SH~ 

TRANSGLOBAl ENVIRONMENTAl GEOCHEMISTRY 

PMB 627, HC-01 BOX 29030,. CAGUAS, f>.R. 00725 

TELEPHONE (787) 7~329 FAX 789-3858 

• 



QA/QC REPORT - CALl BRA TION DATA 

TEG Project #9810708CH2-1 
DAILY CALIBRATION DATE· 7/9198 

INITIAL I OPENING 
COMPOUND DETECTOR CALIBRANGE RF %RSD I AREA RF 

TPH GASOLINE FlO #1 (gc4) 10 - 40,000 0.70 9.7% 429.39 0.72 
TPH GASOLINE FlO #2 (gc4) 10-40,000 0.85 8.1% 479.43 0.80 

TPH DIESEL FlO #1 (gc4) 25-40,000 0.90 8.8% 3129.47 0.78 
TPH DIESEL FlO #2 (gc4) 25-40,000 0.89 5.4% I 3643.27 0.91 

CALIS RANGE- RANGE OF CALIBRATION CURVE IN ppm 
INITIAl RF- AVERAGE RESPONSE FACTOR FROM MULTIPOINT CALIBRATION CURVE 
% RSD- LINEARITY OF MULTIPOINT CALIBRATION CURVE (+/-15% ACCEPTABLE LIMITS} 
AREA -AREA COUNTS FROM DAILY CALIBRATION STANDARD 
RF- DETECTOR RESPONSE FACTOR FROM MID-POINT CALIBRATION STANDARD 

CH2MHILL 
PROJECT NAME: SITE 2842 

CLOSING 
%DIFF AREA RF 
22% 210.04 0.70 
5.7% 254.22 0.85 

13.4% 1573.93 0.79 
2.2% 2015.17 1.01 

% DIFF- DIFFERENCE, IN PERCENT, BETWEEN TliE AVERAGE RF AND TliE OPENING OR CLOSING RF (+/- 15% ACCEPTABLE LIMITS) 
OPENING- MID-POINT CALIBRATION 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 SHELBURHE 

• 
TRANSGLOBAL ENVIRONMENTAl GEOCHEMISTRY 

PMB 627. HC01 BOX 29030, CAGUAS. P .R. 00725 

TELEPHONE (737) 7~329 FAX 739-.3358 

• 

%DIFF 
0.0% 
0.0% 

12.9% 
13.1% 

• 



Lab 11ame: 1EG PUER TO RI CO MO/JILE 
A nalysis diJJe: 07!0911998 /0:56:51 

Method: EPA 8015 
Lab/D: GC-1 

De.fcription: CHANNEL 3- FJD I 
Column: XTI-5 30M,ID. 53mm,/. 51lm 

•

·a"ier: NITR OGEN I kg/cmJ 
onenJs: g&dl.cpt 

tttrolfilename: C:lPEAKW951FULLRAN.con 
Dat4file: C:lPEAKW951070/faJ1.CHR 0 
Sample: c~ 0 f J;' /II .) / ~ 

OperaJor: iMP ~ /f/fr 

Retent101 
0.383 

1 

-10.000mV 

2.025 2 · 
3 · 
4 · 
5 · 
6 -

6.566 7 -

8 -
9·-

10-
11 -

12 
13 
14 . 

15 
16 · 
17 
18-• 21 -

---------... -·-
_..... 

=. Diesel 

.· 

Gasoline 

100.000mV 

22 -
23 -
24 '-
25 ·· 
26 -
27 -

--- - ---------~-------------------------------------------------~ 
Component 

Gasoline 
Diesel 

• 

Retention 

2.025 
6.566 

Area 

429.391 
3129.467 

External 

204.27 
866.41 

Internal Units 

204.2677 ppm 
866.4084 ppm 

~858 1070.68 107~ 



Lab nunu: TEG Puerto Rico 
Analysis dale: 07109/ /998 2/:05:54 

Methnd: EPA 80/5 mod 
Lab ID: GC-4 

Description: FID I 
Column: R.x:l-1 (/ 5 x 0.53x 0.15) 
Carrier: N2 /.1 kglcml 

Componmts: Dsll.cpt 
ntrol filename: C:\PEAKW95\FUURAN.con 

Datlljile: 0709fa/5.CHR 0 
S ample: close 

OperaJQr: MAP 

• 
100.000mV 

-10.000mV 

~~~--------------------~~========~~~==~~~;:==~========~==~====~~~~~==~==~===;~;;~ 
""' f't.Ct:: 2 · 
2.400 

3 -
4 r 

5· 
C"t""' 6 -
~:~7 -

8-
9-

10 · 
11 
12 
13· 
14 -
15· 
16 -
17 · 
18 -
19-
20 -

20.5'i1 . 

21~ 

?-.'\~3 -
23.~4 -

25 -
26 -

26.616 

Component 

GASOLINE 
DIESEL 

--------
/' ..-- GASOLINE -

' i_ 
\ 

' ! 

I 

Retention 

2.400 
7.316 

. 
~-

=-

· DIESEL 

Area 

210.042 
1573.929 

1783.971 

External 

99.92 
522.90 

622.82 

Internal Units 

99.9200 
522.9001 ppm 

622.8201 

• 



Lab namt!: TEG PUERTO RICO MOBILE 
Anlliysis d4U: 0710911998 /0:56:51 

Method: EPA 8015 
l.Ab/D: GC-4 

Description: CHANNEL 4 - FID 2 
CoiMmn: X77-5 JOM,ID.5Jmm,J.5um 

•

Ca"ier: NITROGEN I kglcm3 
aJaflle: 0701FB31.chr 0 

Sample: OPEN 
Operalor: MAP 

Component! Area 

Gnolone/479.417 

~-268 

• 
./44 818 

·10.000mV 

c 
~- -

~ .·. 

f-
J 
! 

17.1751-

Component Retention Area Ext8mal Internal Units 

Ga50iine 
Diesel 

• 

1.318 479.427 183..49 188.4817 ppm 
6.486 3643.268 1022.24 1022.2.414 ppm 

4122.695 1210.73 1210.7291 

100.1100mV 



Lab name: TEG Puerto Rico 
Anaiysis dale: 0710911998 2/:05:54 

Method: EPA 8015 mod 
LabiD: GC-1 

Descripdon: FID 2 
OJiumn: Rxt-1 (15 x 0.5Jx 0.15) 
C4rriu: N2 /./ kglcm2 

DIIJD.fik: 0709jb/S.chr 0 
Sample: CLOSE STD 

O~raJor: MAP 

-10.000mV 
Component/Area 

Gasobne/254 215 

OieMV2015 171 

Component Retention Area 

Gasoline 
Diesel 

2.300 254.216 
7.500 2016.171 

2269.337 

• 
100AOOmV 

.... .. ....... ······-·· - ·--···· 
-----~-.. - ·· --/.. . ... .. ~···- 2.300/GaiOIIne 

r . . 

1·· :. '-i ··.··· .... ---

' I 
) 

l 

99.95 99.9412 ppm 
516.42 665.4241 ppm 

665.37 66U693 

• 



!.ah 11ame: TEG Puerto Rico 
A nalysis date: 071091/998 19:45:/3 

M ethod: EPA 8015 mod 
Lab/D: GC-1 

Descripti(Jn: FlD 2 
Column: Rxt-1 (15 x 0.53x 0.25) 

• 
Carrier: N1 1.1 kglcm1 

Datajile: 0709fb13.CHR 0 
Sample: 284-2 S/Jl f'•IL) tYJ t- f-.., · f .Sf>, Ji. , 

Opera/or: MAP " 
CommenJs: 

·10 000mV 100.000mV 
~":"~~ 

0.641 1·--------=-====·=~:~~~~~~~~~~~~~~~~~=~~~~~~ii!ii!iiiijiiiiii.iii, 
2375 2 - ___ .,-- -

3- /' -
4 · 

5· 

6.283 a-

8 -

9~ 

10 

11 -

12 

13· 

14· 
15• 

16· 

17' 

~ 

<' 
- DIESEL . 

18~ ~ 

• 19- f 

- GASOUNE 

"~---------;------------------------------------~ 
Component 

GASOUNE 
DIESEL 

• 

Retention 

2.375 
6.283 

Area 

392.561 
1850.213 

2242.775 

External 

115.87 
519.14 

635.01 

Internal Units 

115.8682 
519.1396 ppm 

635.0078 



/,ab JWIJU!: TEG Puerto Rico 
A11alysi.f dat~: 071091/998 20:32:48 

Method: EPA 8015 mod 
Lab ID: GC-4 

Description: FID 2 
Column: Rxt-1 (15 x 0.53x 0.25) 
Carrier: N2 /./ kglcm2 

Datafde: 0709fb/4.CHR 0 
Sample: Matrix Spike Duplicate 

Operator: MAP 
Comments: 

·10 .000mV 

• 
100.000mV 

:''7;';-~tiol ---~...::~~~~~~~~ 0 .758 1· .. ...... ........ . .. . 

2 -
2.683 3 · 

4 • 

5 · 
5 .866 6 · 

7 -

e-
9 -

10-

11 -

12· 

13· 

14 -

15· 
16r-

17 -

18'-

19~ 
19.51>< 
20.1~,.. 
20.8-421 ~ 

22.~~ 

Component 

GASOUNE 
DIESEL 

( 

r 
<" 

' ,_.. 

DIESEL 

r--·· 
= · ::::_-. 

-i-
r . 
r 

f 
' ' t 
I 
I 

Retention 

2.683 
5.866 

Area 

379.888 
1967.616 

2347.504 

- GASOLINE 

External 

112.13 
552.08 

664.21 

Internal Units 

112.1274 
552.0809 ppm 

664.2082 

• 



Lab name: TEG Pueno Rico 
AnaJysisdate: 071091199811 :27:41 

Method: EPA 8015 mod 
Lab 10: GC-4 

Des4:ripoon: FlO I 
Column: Rxc-1 ( 15 :\0.53:\ 0.25) 
Canier: N2 1. 1 kglcm2 

•

aca file : 0709Fa4.CHR () 
ample: method blank 

'= Operawr: MAP 

·IO OOOmV 
R-

0.516 
I -

.____ __ . 
2-

3• 

r ·-
5 · I 
6 · .. 
7' 

8 1· 

9 ' 

10l 

I I -

12· 

13-

1·-

15-

16• 

17 -

18· 

19 • 

20· 

21r 

• 25-

26r 

27~ 

28r 

29' 

30~ , I 

Retention Component Number Area 

0 0.000 

• 

1 OOJJt»trN 

--- - ··-

External Internal Units 

0.00 0.0000 



Lab nanu: TEG P"erto Rico 
A nalysis dllte: 07109/1998 12:03:13 

Method: EPA 8015 mod 
Lab/D: GC-4 

Description: FID 2 
Column: RxJ-1 (15 x 0.53x 0.25) 
CmTkr:N21.1k~an2 

Data file: 0709FB5.chr 0 
Sample: method blank 

Operator: MAP 

·10.000mV 

• 
100.000mV 

0~~~~------------~~~~==~================~~~~~~~~~~~~~====.~~~~~~~~~==~~~~~ 0.283 --~--
1 • r----
2 · i 

3 · 

4 · 

5 • 

6 -

7 ' 

er
g ,. 

10-

11 -

12 · 

13· 
14 -

15 -
16 .. 

17 -

18-

t9r 

20'-

21 -

22" 
23f 

Component 

' 

Retention Area 

0.000 

External Internal Units 

0.00 0.0000 

• 



Lab name: TEG P11erto RicQ 
Method: EPA 8015 nwd 
LabiD: GC-4 

Description: FID 2 
Cohunn: R.xJ-1 (/5x0.53x0.25) 
Carrier: N2 1.1 kglcm2 

a,onents: {ullra1.cpt 
~ante: C:IPEAKW95\FUURAN.con 

Dataflk: 0709jB/2.CHR 0 
Sample: 2482-SB-1 

Opera/or: MAP 

-10.000mV 100.000mV 
Re(entJO( 
6.341 

1 
_----...,~ ....... = .... = · =====7-::-:::::-:::::::-:-::-:::--::::==::::-::-:::::::::-=::-:=:--:---:-:---;:-::-;-:::-:-;-~~; ... -.. _-.::._= .. --.~:=;.-:.~-==-=·-=o.:.:::-~.c.-=-·_-:.-==c_= .. :::-: ... :.===-==--=--=-== .. -

2 r-
2.99i 3 -
3n5 4 L 

5 -
6 t 
7-
8 ~ 
9t-

10;-
11 -
12 ,-
13-
14 -
15-
16 '-
17 1-
18 1-

19-

• 22 1-
23 ~ 
24 ~ 
25 ~ 

26 ;-
27'; 
28 ;. 
291-
30 1-
31 · 
32 r 
33 r 
3-4 !-

Component 

DIESEL 

• 

Retention Area External Internal Untts 

3.775 8024.809 2719.97 2719.9690 ppm ¥, '?.) .,J 

8024.809 2719.97 2719.9690 



Lab name: TEG Pueno Rico 
Analysis date: 071091l998 17:00:06 

Method: EPA 8015 mod 
Lab ID: GC-4 

Descriptioo: FID 2 
Column: Rxt-1 (15 x 0.53x 0.25) 
Carrier: N2 1.1 kg/cm2 

Data file : C: \ PEAKW9S\0709fb II . CHR () 
Sample: 2842-582 

Operawr: MAP 

· IO.OOOmV 
Re*>OO 

• 
100.000mV 

0.17~ -----------::::;.;.;;;:;:==:=:d!lJ.lC&:=;==.=.:=.;:::=.=.:=.=.:=;=====:;;:=;;;:;o=;;;=;:;;:;:::::;;:;:;;;:;;;;::;;= = ================..ll).4;'151 
1-

2· 

3 -

4 -

5· 

6 · 

7 -

8 -

9 -

10~ 

11 -

12-

13 -

14 -

15 -

16-

17-

16C 

19, 

20 r 

21 ~ 

22 • 

26r 

2JL 

28· 

29>-

30-

31 · 

Retention Component Number Area External Internal Units 

0 0.000 0.00 

• 



l.ab name: TEG Puerto Rico 
Analysis daU!: 071091199819:45:13 

Method: EPA 8015 mod 
Lab/D: GC-4 

Description: FID 1 
Column: Rxt-1 (15 x 0.53x 0.15) 

•
'arrier: N1 1.1 kglcm1 
onenJs: Dsl 1.cpt 

tllrol filename: C: IPEAKW951FULLRAN.con 
Data file: 0709fa/J.CHR 0 
Sample: 1841-SBJ 

Operator: MAP 

0625 1 · 

21002 · 
~~.; 3 -
4.050 4 · 

-10.000mV 

5.241 5 -
6 -
7-
8 -
9 · 

10-
11 . 

12:-
13 ·· 
14 :.. 
15·-
16 r 
17 -

• 21 -
22 -
23 -
24 -
25 · 
26 -
27 -

-:q: 

I DIESEL 

-ilillliiiF = ---J:;" 

r 
Component Retention Area 

DIESEL 5.241 4 ',80.973 

External Internal Units 

1488.70 1488.6954 ppm :f 7 j 7 ~ 

4480.973 1488.70 1488.6954 

• 

100.000mV 



J.ab narm: TEG Puerto Rico 
A nalysis dale: 07109/ / 998 17:57:21 

Mdhod: EPA 8015 mod 
Lab i D: GC-1 

Dticription: FID 1 
Column: Rxl-1 (15 x 0.53x 0.15) 
Carri~: N1 1. 1 kglcm2 

Componenls: D.sll.qJI 
ntrol filename: C:\PEAKW951FULLRAN.con 

DaJofile: 0709fa11. CHR 0 
S ample: 184Z..SB4 

OperaJor : MAP 

-10.000mV 
R~ 

• 
100.000mV 

0.525 1 .-------z:::======~==========:::;::::;=======::::;;::==::;::;:::::=============:;:;:;;;==:;;;,;~ 

2 -
3 -
4 1-

5 ·· 
s.n s a:.. 
6.566 7 -

8 L 

9 -
10-
1 1 • 

12-
13-

1 4 111 4 ~ 
15 -
16 -
17L 
18 1-

1 9 ~ 

20 ~ 
21 -
22 1.. 
23 :-
24 '-
25 :-

Component 

OIESEL 

.. 
! 

( 
}'. 
' I 
I 
I 

\ 
I 
' I 
r 
I 

\ DIESEL 
. 

Retention Area 

14.191 2.5.010 

25.010 

External 

6.92 

6.92 

Internal Units 

6.9241 ppm 

6.924~~"' 6 

• 



lAb nanut: TEG Pr1erto Rico 
A nalysis date: 07109/199811:55:19 

Mdhod: EPA 8015 mod 
Lllb/D: GC-1 

Description: FID I 
Colunur: Rxl-1 (15 x 0.5Jx 0.15) 
~Carrier: N1 /. / kg!cml 
WfpollDIJS: fu/Jral.qJt 
ntrol fi/e~tllme: C: lP.EA.KJfiJ 5\FUURAN.con 

Dtltajlk: 0709fa7.CHR 0 
Sample: Jb-5 @ U 

OperaJor: MAP 

-20.000mV 200.000mV 

~~~------~~~================~==~~~========-~~~~~~~~~~~~~~~==-~~~~ 0.433 1 ~- --7 ...... _.... ...... . .. ...... _......... ....... . .. ..... . . . ........................ -....... .. 
2 ;.. I 
3 :- I 

3.575 4 !- { · 

5.350 5r 1 o~eM~ 
6 .- ~ 

7r ~ 
s ~ . 
9 r- ===-

10 r 
11 r 
12 ~ 

13 f-
14 '-
1S r 
16-
17 i 

• 21 .-

22-
23 f-
24-
25 · 
26 1-

Component Retention 

·: .. 

· ... ~,. 

Area External Internal Units 

Diesel ~.350 19891.101 5506.95 5506.9492 ppm ~ 7Sf 

19891.101 5506.95 5506.9 .. 92 

• 



Lao name: 1 C:G Puen:o R1co 
Analysis date: 07/10/1998 19:54:09 

Method: EPA 8015 Mod 
Lab ID: GC-1 

Description: Fid 1 
Column: XTI-5 (30x.53x1 .5) 
Carrier: N2 1.1 kg/cm2 

Data file: 0710FA7.CHR () 
Sample: 2842 SB4-H20 

Operator: JMP 

-10.000mV 
Retentiol 

• 
100.000mV 

0 .000 ----=-- -- ---- ------------------- -------------, 
1.350 ~ = 

3-
4 ~ 

s-
6 '-
7-
8 '
g :.. 

10t 
11 
12 1-
13' 
14 c 
15:-
16 1-
17-
18t-
19 ~ 

20.~?~ 
22 r 
231-
24 1-
25 1-
26 ' 
27 t 
28 

Component 

DIESEL 

; 
! 

I 
I 
l 
r 

l 
I 

I DIESEL 

{ 

( 

Retention 

20.650 

Area Internal Units 

18.473 13.~~ # j) • 
18.473 .-13.1854 

• 



Lab name: TEG PuellO Rico 
Analysis date: 07/09/1998 IS: 16:22 

MethOd: EPA 8015 mOd 
Lab ID: GC-4 

Dc:scripoon: FlO 2 
Column: !Ut-I ( 15 x 0 . .53x 0.2.5) 
Carrier: N2 I. I kg/cm2 

•

. ta file: C:\PEA.KW95\0709fblO.CHR () 
ample: s~@ 4-6' 

Operator: MAP 

Retention Component Number Area External Internal Unils 

5.225 DIESEL 2 1223.555 343.31 343.3096 ppm 

1223.555 343.31 343.3096 

• 

.......... ·--- .. -- ·-······· -- -·-·· 



Lab name: TEG Puerto Rico 
Atu~lysis dlue: 071091/99814:20:59 

Method: EPA 8015 mod 
LAblD: GC-1 

Description: FID 1 
Column: Rxt-1 (15 x 0.53x 0.25) 
Carrier: N2 1.1 kg/em] 

Componenls: fu/Jrol.cpt 
ntroljilename: C: IPEAKW95\FULLRAN.con 

Dalllfile: 0709fa9.CHR 0 
S ample: SB-7 ~ -1-6 

Operator: MAP 

-20.000mV 
c .. -.oot 

• 
200.000rnV 

0.266 ------...,.,.,.....,_---------;:;:-;::-:~----::.,----::;: .. _::;:_._.=·--=·..:::· :~=· :..:-:::=-::::-::::::::::-:::;:::~;:::;-;=:;=;::~::;==~=~:;:-:::-::~::;::-~;::;;::;;;;;;:;;=-1 

\.041 1 .... 
2.000 2 ~ 

2.841 3 -
4 ~ 

4466 5 ~ 
6 ~ 

7'--
8 -
9 ~ 

10-
11 
12 -
13 .. 

14 -
15· 
16 -
17 >-
18 ~ 

19-
20 --
21 -
22 ~ 

23 -
24 -
25 -
26 .... 

Component 

Diesel 

L ·. OleMI 
...... 
L--,--

. . ·-· ~-

· .. . 

J 

I 
Retention Area External Internal Units 

4.466 51314.235 14206.60 14206.5988 ppm ~~7~0 
51314.235 14206.60 14206.591111 

• 



Lab name: TEG Puerto Rico 
Analysis date: 0710911998 12:03:13 

Me/hod: EPA 8015 mod 
Lab ID: GC-4 

Description: FID I 
Column: flxJ-1 (15 x 0.53x 0.25) 

•

artier: NZ / .1 kglcmZ 
nellis: (ullral.cpt 

ntrolfilename: C:\PEAKW951FULLRAN.con 
Dataflk: 0709FA5.chr 0 
Sample: EB-1 

Operator: MAP 

-10.000mV 100.000mV 

~~a----------------~~=--~~~~====~~~-~-~- -~---~~~~==~~~===-==~~~~~~--;~--~--~ .. ~-~ .. --~-~--~--~- ~==~~~~~ 
1 -
2 !. 

3 :-
4 -
s ~ 

6.125 6 :.. 
7 ~ 

8 -
9 -

10 -
11 c 

12-
13 -
14 -
15 -
16 -
17 · 
18 '-

• 21 -
22 -
23 :-
24 '-
25 1-
26 -
27 -

Component 

• 

r-· 
! 

j . 

I 

I 
I 

Retention Area External Internal Units 

0.000 0.00 0.0000 



Lab name:: TEG Pueno Rico 
AnalySIS date: 07/09/ 1998 14:20:59 

Mc:lhod: EPA 8015 mod 
Lab ID: GC-4 

Dc:scnpoon: FID 2 
Column: Rxc-1 (15 x 0.53x 0.25) 
Carrier: N2 I . I kg/cm2 

Dala file: 0709fb9.CHR () 
Sample: SB-8 @ 4-6 

Operator: MAP 

·IO OOOmV 
R-

0.325 
1 -

2-

3· 

4 -

5 · 

8 

7 

8 · 

9 · 

10-

11 · 

12 -

13 · 

14 -

15 

16 

17 -

18 · 

19· 

20-

2 11-

22-
23 -

24-

25-

26· 

27 -

28· 

29-

30· 

31 -

32 · 

j 

Retention Component Number Area 

0 0.000 

• 
fOO.OOOmY 

External Internal Units 

0.00 o.oooo- 7 rv' 1) 

• 



Lab name: TEG Puc:no Rku 
Aoalysisdac.e: 07109/1998 15:16:22 

Melhod: EPA 8015 mod 
Lab 10: GC-4 

Description: FlO I 
Column: Rxt-1 (15 lt 0.53lt 0.25) 
Carrier: N2 I. 1 Jc&~cm2 

E file : 0709Fa lO.CHR () 
pte: SB-8@ 4-6 REP 

nuor: MAP 

·10000mV 
R-

0.333 
1 -

2-

3 • 

4 -

5 · 

6 

1· 

8· 

10· 

Retent1on Component Number Area 

0 0.000 

• 

External Internal Units 

0.00 0.0000 



Lab name: TEG Put:no Rico 
Analysis date: 07/09/1998 12:55: 19 

Method: EPA 8015 mod 
LabiD: GC-4 

Descnption: FID 2 
Column: Rxt-1 ( 15 x 0.53x 0.25) 
Carrier: N2 1.1 kg/cm2 

Data file: 0709fb7.CHR 0 
Sample: sb-8 @ 2-4 

Operc~.tor: MAP 

-10.000mV 
RN<ltio 

0.491 

2-

3 -
3.ns 4_ 

s-
6 · 

1 · 

Ill 

9:-

lO r 

11 -

12-

13· 

14 · 

15-

16 -

17-

18 · 

!9 r 

20-

21 ~ 

22r 

23-

24· 

25· 

26· 

( ~ESEL/3. 775 

I 

= -' 
Retention Component Number Area External Internal Units 

3.775 DIESEL 2 7379.187 2070.48 2070.4790 ppm 

7379.187 2070.48 2070.4790 

• 
1001XXifN 

~k) 9 (/ .(} ~~ 

47 s t,7..2:-

• 



Lab na~m: TEG Puerto Rico 
Analysis date: 0710911998 17:00:06 

Mdhod: EPA 801 S mnd 
IAblD:GC-1 

D~cription: FTD I 
Column: R:d-1 (15 x O.S3x 0.25) 

.. Carrier: Nl 1.1 kglcm2 
WFJ,onents: fullral .cpt 

ntrolfl/ellllltU!: C:lPEAKW951FULLRAN.con 
Dlllaflle: 0709/al J.CHR 0 
S ample: DUPE 8fll_.... 

OperaJor: MAP 

-20.000mV 200.000mV 

0-'-c.iof ·-~~~;;;;;;:;;;;;;:;;;;;;;;;;;;;;;~~~~~~~~~~ 
~~~ 1 · 

~·~~ 2 · 
1 ~! 3'-
3.675 4 ~ 

5.406 5 ,.. 
6 1-
7-
8 · 
9 -

10 '-

11 -
12 ~ 

13 f-
14 1-
15-
16L 

17 i.. 

• I 2H 
22 ~ 
23L 
24 -
25 
26 · 

Component 

Diesel 

• 

-=-

r 
I 
I 
i 

............... ......... _ ........... ___________________ _ 

~: ... _ •• "7':"" -· 

------------------------------------- -----' 
Retention Area External Internal Units 

s .4o8 24590.316 6018.23 so18.2278 ppm /."7r 1 
24590.316 6018.23 6018.2278 



QA/QC REPORT- CALIBRATION DATA 

TEG Project #9810708CH2-1 
DAILY CALIBRATION DATE: 7/21/98 

INITIAL OPENING 

COMPOUND DETECTOR CALIS RANGE RF %RSO AREA RF 

BENZENE PID#1 0.100- 10.000 4.44 6.7% 86.75 4.34 

TOLUENE PID#1 0.100- 10.000 4.73 9.4% 92.62 4.63 

ETHYLBENZENE PID#1 0.100- 10.000 4.30 10.0% 81 .71 4.09 

m&p-XYLENES PID#1 0.100 - 10.000 5.67 3.5% 233.80 5.85 

o-XYLENES PID#1 0.100- 10.000 4.97 5.5% 94.71 4.74 

BENZENE PID#2 0.100- 10.000 4.26 8.6% 79.03 3.95 

TOLUENE PID#2 0.100- 10.000 4.73 10.2% 84.50 4.23 

ETHYLBENZENE PID#2 0.100-10.000 3.70 12.2% 71.84 3.59 

m&p-XYLENES PID #2 0.100-10.000 5.39 9.1% 204.18 5.10 

o-XYLENES PID#2 0.100-10.000 4.n 11 .8% 85.79 4.29 

CALIS RANGE -RANGE OF CAUBRATION CURVE IN ppm 

INITIAl RF- AVERAGE RESPONSE FACTOR FROM MIA..TIPOINT CAUBRATION CURVE 

% RSD · LINEARITY OF MULTIPOINT CAUSRATION CURVE(+/- 2.0% ACCEPTABLE LIMITS) 

AREA- AREA COUNTS FROM DAILY CAUBRATION STANDARD 

RF ·DETECTOR RESPONSE FACTOR FROM Ml[).f>()INT CALIBRATION STANDARD 

CH2M HILL 
PROJECT NAME: SITE 2842 

CLOSING 

%DIFF AREA RF 

2.3% 16.34 4.08 

2.1% 17.19 4.30 

5.0% 15.n 3.94 

3.1% 41 .03 5.13 

4.7% 17.20 4.30 

7.2% 19.34 4.83 

10.7% 20.32 5.08 

2.9% 15.29 3.82 

5.3% 49.32 6.16 

10.1% 19.87 4.97 

% OIFF · DIFFERENCE, IN PERCENT, BETWEEN THE AVERAGE RF ANO THE OPENING OR CLOSING RF (+/- 15% ACCEPTABLE LIMITS) 

OPENING· MI~OINT CAUBRATION STANDARD ANAL VZED BEFORE SAMPLE ANALYSES BEGIN 
CLOSING · MI~NT CAL.IBRATION STANDARD ANAL VZED AFTER SAMPLES ANALYSES ARE COMPLETE 

ANAlYSES PERFORMED BY:I.IARCO A. PEDRAZA 

DATA R£V1EWED BY: KEw. SHEl.BURHE 

• 
TRANSGLOBAl ENVIRONMENTAL GEOCHEMISTRY 

PMB 627, HCAl1 BOX 29030, CAGUAS. P.R 00725 
TELEPHONE (787) 7~29 FAX 789-3658 

• 

%DIFF 

8.0% 

9.1% 

8.3% 

9.5% 

13.5% 

13.5% 

7.4% 

3.3% 

14.4% 

4.1% 

• 



• • 
QAJQC REPORT - MS/MSD DATA 

MATRIX SPIKE (MS)IMATRIX SPIKE DUPLICATE (MSD) 

TEG Project #9810708CH2-1 
DATE: 7/9/98 

COMPOUND SPK CONC MS CONC o/oREC MS MSD CONC 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 

ppm =PARTS PER MILLION 

(ppm) (ppm) {ppm) 
10.0 9.52 95% 9.32 
10.0 9.73 97% 9.10 
10.0 
30.0 

9.20 
29.9 

92% 
100% 

9.57 
28.2 

MS CONC ·ANAL VZED CONCENTRATION OF SPIKED SAMPlE 
% REC • PERCENT RECOVERY Of SPIKE FROM MATRIX 

o/oREC MSD 

93% 
91% 
96% 
96% 

CH2M HILL 
PROJECT NAME: SITE 2842 

RPD ACCEPTABLE ACCEPTABLE 
RPD RECOVERY 

2% 15% 76%-120% 
7% 15% 75% - 120% 
4% 15% 65%- 125% 
6% 15% 72%- 120% 

RPD • RElATNE PERCENT DIFFERENCE BE1WEEN MATRIX SPIKE AND MATRIX SPIKE DUPUCATE RECOVERIES 

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

TRANSGlOBAL ENVIRONMENT AI. GEOCHEM!SlRY 

PM9 627, HC-01 BOX 29030. CAGUAS. P.R. 00725 

TELEPHONE (757}720-0329 FAX 759-3858 

• 



Lao name: rEG Pueno RICO 

Analysis date: 07121/1998 13:16:06 
Method: EPA 602/8020 
Lab ID: GC-2 

Description; PID 1 
Column: R><T-5 (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

Data file: 0721PA6.CHR () 
Sample: 5 ppm BTEX STD 

Operator: MAP 

-5.000mV 
Retentiot 

",:;.o"l I 
0 850 1 '-
1.258 

2.425 
2 ~ 
3 r 

• 
3.991 4r 

sr 
6.333 

6 ~ 
71-

~: 
~ 

STANO BY 3.564 mV 

t:::=========-- Benzene 

bt:; ==========-- Toluene 

\ 

I 

I 

8!-
8.641 
9.191 9r 

~::=:=:=::::::::::--:::-=:::=-=-==~~~~~~=---- m-_p-Xylene 

9.950 

Component 

Benzene 
Toluene 
Ethyl benzene 
m-_p-Xylene 
a-Xylene 

Retention Area 

3.991 86.748 
6.333 92.623 
8.475 81 .705 
8.641 233.800 
9.191 94.706 

589.582 

• 
50.000mV 

• 

• 



Lao name: t"EG Pueno k1c0 
Analysis date: 07121/1998 16:40:40 

Method: EPA 602/8020 
Lab 10: GC-2 

Description: PID 1 
Column: R><T-5 (30x.53x5.0) 
Canier: N2 1.1 kg/cm2 

•
ata file: 0721PA15.CHR () 
ample: CLOSE 1 ppm 

Operator: MAP 

-2.500mV 
Retentio1 

25.000mV 

0.000 1- ----------------4----r~-----------------------------------------------------------------, 
1'\ C A 4 

0.783 1 ~ - • 
1.341 - __.) STAND BY 0.056 mV 

2.241 2 :.. ~-~ . 
I I 

3 ~ ' 

f= 3.950 4 '-
I 

5[-
I 
I 
' 

Benzene 

6.316 6 ~ 
7 '-

;;=--- Toluene 
l 
I 

8.- I 

.L 

T 

8633 . 
9:183 9r i:= -

Etbylbenzffie m-_p-Xylerte - ::: 

t==:::=o- o-Xylene I 

Component Retention Area 

Benzene 3.950 16.338 

T~ 
6.316 17.193 

E ene 8.466 15.767 
m- - ylene 8.633 41.030 
a-Xylene 9.183 17.197 

107.525 

• 



Lab name: TEG Puerto Rico 
Analysis date: 07/21/1998 13:16:06 

Method: EPA 602/8020 
Description: PID 2 

Column: RXT-5 (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

Data file: 0721PB6.CHR () 
Sample: 5 ppm BTEX STD 

Operator: MAP 

-S.OOOmV 
Retentiot 

8:~ 1 '",t -----~...--.--
1.958 2 ~ STAND BY 4.226 mV 

I I 

3 r 
3.666 4 ~ 

5 ~ 
5.900 6~ 

---- :t 8.141 . 

g:~~~ 9~ 

Component 

Benzene 
Toluene 
Ethylbenzene 
m-_p-Xylene 
o-Xylene 

: c====-- Benzene 
I 

t:==== ==--- s~~~mv I 

Retention 

3.666 
5.900 
7.983 
8.141 
8.675 

Area 

79.025 
84.496 
71.838 

204.176 
85.793 

525.329 

• 
50.000mV 

• 

• 



Lab name: TEG Puerto Rico 
Analysis date: 07121/1998 16:40:40 

Method: EPA 602/8020 
Description: PID 2 

Column: RJ<T-5 (30x.53x5.0) 
Carrier: N2 1. 1 kg/cm2 

•

Data file: 0721P815.CHR () 
Sample: CLOSE 1 PPM STD 

Operator: MAP 

-2.500mV 
RetentiOf 

25.000mV 

0.008 ------- .........,- - - --- ------- - - --- - - - ----- - - - - -----, 

2 1L. 

2-
3 · 

3.641 4 · 

5-
5.891 6 -

7-

8.141 8..-
8.675 9 -

Component 

Benzene 
Toluene 
Ethylbenzene 
m-_p-Xylene 
a-Xylene 

• 

• 

Retention 

3.641 
5.891 
7.975 
8.141 
8.675 

.__L ==---"=--- Benzene 
J 

' I 
I r-=--Toluene I 
I 

t= E'hl''twnene m-_p-Xylef'le: I 
o-Xylene 1 

' 

Area External Internal Units 

19.337 1.13 1.1341 ppm 
20.322 1.07 1.0741 ppm 
15.286 1.03 1.0341 ppm 
49.316 2.29 2.2859 ppm 
19.871 1.04 1.0404 ppm 

124.132 6.57 6.5686 



LaO name. a c:\.:J r-u~no t'\11..0 

Analysis date: 07/21/1998 13:38:47 
Method: EPA 60218020 
Lab ID: GC-2 

Description: PID 1 
Column: RXT-5 (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

Data file: 0721PA7.CHR () 
Sample: Matrix Spike 

Operator: MAP 

-10.000mV 
Retentiot 
0.033 r-1 -----~---

?.ng 1 ~ (~xylene 
2.133 2 - ' 

3 ·~ :r ~==::::::::====~- Benzene 

Sr I 

6.266 
6 ~ bt:==:::::::=====- Toluene 

7f- r . 
8 L 

i 

T 
1 

8.608 
9.166 9 f- t========~- o-Xylene 

Component Retention Area Extemal lntemal Units 

Benzene 3.858 169.054 9.52 9.5188 ppm 
Toluene 6.266 184.012 9.73 9.7258 ppm 
Ethylbenzene 8.441 158.232 9.20 9.1995 ppm 
m-_p-Xylene 8.608 461 .755 20.36 20.3596 ppm 
o-Xylene 9.166 188.848 9.50 9.4994 ppm 

1161.900 58.30 58.3031 

• 
100.000mV 

• 

• 



Lab name: TEG Puerto Rico 
Analysis date: 07121/199813:38:47 

Method: EPA 602/8020 
Description: PID 2 

Column: RXT-5 (30x.53x5.0) 
Canier: N2 1.1 kg/cm2 

• 

Data file: 0721PB7.CHR () 
Sample: Matrix Spike Duplicate 

Operator: MAP 

3'-
3.650 4 ~ 

5 ~ 
5.891 6t t::::=====-- - Toluene I 

1(-, 
8.133 8 t-
8.666 9 ~ 

i 

Component 

Benzene 
Toluene 
Ethylbenzene 
m-_p-Xylene 
o-Xylene 

• 

• 

I 

I. 

\ 
\ 
\ 

Retention 

3.650 
5.891 
7.975 
8.133 
8.666 

Area 

158.956 
172.091 
141 .441 
415.389 
170.243 

1058.121 

Elh~t'hMren· + .. 
o-Xylene T -

~ 

External Internal Units 

9.32 9.3229 ppm 
9.10 9.0957 ppm 
9.57 9.5685 ppm 

19.25 19.2542 ppm 
8.91 8.9132 ppm 

56.15 56.1545 

-rfr 

100.000mV 

m-_p-Xylene 



Lao name: rEG Puerto Rrco 
Analysis date: 07/21/1998 14:00:20 

Method: EPA 60218020 
Lab 10: GC-2 

Description: PID 1 
Column: RXT-5 (30x.53x5.0) 
Carrier: N2 1. 1 kg/cm2 

Data file: 0721PA8.CHR () 
Sample: METHOD BlANK 

Operator: MAP 

-5.000mV 
Retentior 

1.258 1 r 
~--' 

2r 2.333 ' 
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j I 
41 
5:-

6 1-
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l I 
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Component Retention Area 
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Lao name: 1 EG Pueno K ICO 

Analysis date: 07121/1998 14:00:20 
Method: EPA 60218020 

Description: PID 2 
Column: RXT-5 (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

•

Data file: 0721PB8.CHR () 
Sample: METHOD BLANK 

Operator: MAP 

-5.000mV 
Retentiol 
0.000 , 
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Extemal Internal Units 

0.00 0.0000 



~..ao name: 1 c:~ ,.-ueno KICO 

Analysis date: 07121/1998 15:12:00 
Method: EPA 602/8020 
Lab ID: GC-2 

Description: PID 1 
Column: RXT-5 (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

Data file: 0721 PA 11 .CHR () 
Sample: TRIP BLANKI0708CH2-1 

Operator: MAP 

-5.000mV 
~etentiol 
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).~ ;-----------,---------------------------------------------------------------~ 
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Lao name: 1 t:.G t-Jueno KICO 

Analysis date: 07/21/1998 15:12:00 
Method: EPA 60218020 

Description: PID 2 
Column: RXT-5 (30x.53x5.0) 
Carrier: N2 1. 1 kg/cm2 

Data file: 0721PB11 .CHR () 

•
Sample: 2842-EB-1/0708CH2-1 
perator: MAP 

-10.000mV 
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LciO name. , cu r-uerw K1CO 

Analysis date: 07/21/1998 16:15:44 
Method: EPA 602/8020 
Lab ID: GC-2 

Description: PID 1 
Column: RXT-5 (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

Data file: C:\PEAKWIN\0721PA14.CHR () 
Sample: 2842-584 W/0708CH2-1 

Operator: MAP 
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~..ao name. 1 c: u r-ueno KICO 

Analysis date: 07/21/199815:30:05 
Method: EPA 602/8020 

Description: PID 2 
Column: RXT-5 (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

Data file: 0721P812.CHR () 

• 
Sample: 2842SB5@4-6/0708CH2-1 

Operator: MAP 
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Li::IO name. • c~.;~ r- ueno '''co 
Analysis date: 07/21/199815:30:05 

Method: EPA 60218020 
Lab 10: GC-2 

Description: PIO 1 
Column: RXT-5 (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

Data file: 0721PA12.CHR (} 
Sample: 2842SB6@4-6/0708CH2-1 

Operator: MAP 
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Lao name: 1 EG 1->ue11o H.tco 
Analysis date: 07121/1998 15:52:42 

Method: EPA 602/8020 
Leb 10: GC-2 

Description: PID 1 
Column: RXT-5 (30x.53x5.0) 
Carrier. N2 1. 1 kg/cm2 

•
Data file: 0721PA13.CHR () 
Sample: 2842SB7@4-6/0708CH2-1 

Operator: MAP 
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L.ao name. 1 c: ..., r-ueno KICO 

Analysis date: 07/21/1998 15:52:42 
Method: EPA 602/8020 

Description: PID 2 
Column: RXT-5 (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

Data file: 0721PB13.CHR () 
Sample: 2842SB8@~/0708CH2-1 

Operator: MAP 
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L.dO name: 1 t:G 1-'uerro KICO 

Analysis date: 071211199816:15:44 
Method: EPA 60218020 

Description: PID 2 
Column: RXT-5 (30x.53x5.0) 
CarTier: N2 1.1 kg/cm2 

Data file: 0721PB14.CHR () 

• 
Sample: 2842-S88@2-4/0708CH2-

0perator. MAP 
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0 016 
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~ Transglobal Environmental Geochemistry Chain of Custody Record PO # ______ _ 

I 
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~eg 
July 20, 1998 

TEG Project #9810707CH2 
T. d Leader In On-S1te Sampling and Analysis 

• 

• 

Mr. Marty Clasen 
CH2MHILL 
4350 W. Cypress Street, Suite 600 
Tampa, Florida 33607 

SUBJECT: DATA REPORT- CH2M HILL PROJECT N0.146801.US.SC 
SITE #2842 

Dear Marty, 

Please find enclosed the analytical report for the samples collected by CH2M HILL personnel 
from the above-referenced site and delivered to TEG under the proper chain-of-custody protocol. 
TEO's Puerto Rico certified-chemist performed the following analyses: 

• 5 soil samples analyzed for TRPH by modified EPA test method 418.1. 
• 5 soil samples analyzed for TPH-gas by modified EPA test method 8015 . 
• 5 soil samples analyzed for BTEX by modified EPA test method 8020. 
• 1 trip blank water sample analyzed for BTEX by modified EPA test method 8020. 
• Laboratory QA/QC analyses for TPH-gas, TRPH 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. 

TEG 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, 
TEG 

$;wne 
Principal 

Attachments 

TEG-PUERTO RICO · PMB 627. HC-0 I Box 29030. Caguas. PR 00725 • Phone 1787) 720-0329 • Fax 1787) 789-3858 • Paqer 759- 1255 Un1t 217-4053 



C\eg 
The World Leader In On-Sire Sampling and NlalyS•s 

CH2M HILL PROJECT N0.146801.US.SC 
ROOSEVELT ROADS NAVAL BASE, SITE 2842 

CEIBA, P. R. 

TEG Project #9810707CH2 

TRPH (EPA Method 418.1) ANALYSES OF SOIL 

SAMPLE DATE 

NUMBER 

METHOD BLANK 

2842-SB 1 @ 4'-6' 

2842-SB 2 @ 4'-6' 

2842-DUPE1 @ 4'-6' 

2842-SB 3 @ 4'-6' 

2842-SB 4 @ 4'-6' 

DETECTION LIMIT (mg/kg) 

SAMPLING PERFORMED BY CH2M HILL PERSONNEL 

ANALYZED 

7/17/98 

7117/98 

7/17/98 

7/17/98 

7/17/98 

7/17/98 

"NO" INDICATES NOT DETECTED AT LISTED DETECTION LIMIT 
mglkg = MILLIGRAMS PER KILOGRAM 
ANALYSES PERFORMED BY; MARCO A. PEDRAZA 
DATA REVIEWED BY: KEVIN SHELBURNE 

Page 1 of 3 

TRPH 

(mg/kg) 

NO 

19,000 

1,800 
19,000 

4,000 

1,500 

10 

TEG-PUERTO RICO • PMB b27. HC-ol Box 29030. (aquas. PR 00725 • Phone 17871 720-o329 • Fax (7871 789-3858 • Pager /59-1255 Un1c 217-<1053 
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• 

• 



• 

• 

• 

CH2M HILL PROJECT NO. 146801.US.SC 
ROOSEVELT ROADS NAVY BASE, SITE 2842 

CEIBA, P.R. 

TEG Project #9810707CH2 

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

SAMPLE 
NUMBER 

METHOD BLANK 

2842-SB 1 @ 4'-6' 
2842-SB 2 @ 4'-6' 
2842-SB 3 @ 4'-6' 
2842-SB 4 @ 4'-6' 

2842-DUPE1 @ 4'-6' 

DETECTION LIMIT (mg/kg) 

DATE 
ANALYZED 

7/8/98 

7/8/98 
7/8/98 
7/8/98 
7/8/98 
7/8/98 

SAMPLING PERFORMED BY CH2M HILL PERSONNEL 
"NO" INDICATES NOT DETECTED AT LISTED DETECTION LIMIT 
CON CENTRA liONS BASED ON DRY WEIGHT 
fTIOikO • MILLIGRAMS PER KILOGRAM 
ANALYSES PERFORMED BY: JOSE MIGUEL 
DATA REVIEWED BY: KEVIN SHELBURNE 

Page 2 of 3 

TPH-GAS 
C5-C12 
(mg/kg) 

NO 

NO 
NO 
NO 
NO 
NO 

10 

TEG-PUERTO RICO oPMB 627. HC-01 Box 29030. (aquas. PR 00725 • Phone 1787) 720-0329 • Fax 17871 789-3858 • Paqer 759-1255 Un1t 217·4053 



CH2M HILL PROJECT NO. 146801.US.SC 
ROOSEVELT ROADS NAVY BASE, SITE 2842 

CEIBA, P. R. 

TEG Project #9810707CH2 

BTEX (Mod. EPA Method 8020) ANALYSES OF SOIL 

ETHYL-
SAMPLE DATE BENZENE TOLUENE BENZENE 
NUMBER ANALYZED {mg/k~~ (m~/k~) (mg/k~) 

METHOD BLANK 7/17/98 ND ND ND 

2842-SB 1 @ 4'-6' 7/17/98 ND ND ND 
2842-SB 2 @ 4'-6' 7/1 7/98 NO NO ND 
2842-SB 3 @ 4'-6' 7/17/98 NO NO ND 
2842-SB 4 @ 4'-6' 7/17/98 ND ND ND 

2842-SB 4 @ 4'-6' rep. 7/17/98 ND ND ND 
2842-DUPE1 @ 4'-6' 7/17/98 ND ND NO 

DETECTION LIMIT (mg/kg) 0.05 0.05 0.05 

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

SAMPLE DATE BENZENE TOLUENE BENZENE 
NUMBER ANALYZED (mgtq (m~/q {m~/L) 

METHOD BLANK 7/17/98 ND ND ND 

TRIP BLANK 7/1 7/98 ND ND ND 

DETECTION LIMIT (mg/L) 0.05 0.05 0.05 

TOTAL 
XYLENES 
~m~/kg) 

ND 

ND 
ND 
ND 
ND 
NO 
ND 

0.15 

TOTAL 
XYLENES 

(mg/L) 
ND 

ND 

0.15 

SAMPI.ING PERFORMED BY CH2M HILL PERSONNEL ANALYSES PERFORMED BY: MARCO A. PEDRAZA 
mg/I<O • MILLIGRAMS PER KILOGRAM DATA REVIEWED BY: KEVIN SHELBURNE 
mgil. • MILLIGRAMS PER LITER 'ND. INOfCA TES NOT DETECTED AT LISTED DETECTION LIMIT 
CONCENTRATIONS BASED ON DRY WEIGHT 

~~/~c;. 
Marco A. Pedraza 
Laboratory Manag: 

TEG-I'UERTO RICO oPMB 627. I 1(-01 Box 29030. Caguas. PR 00725 • Phone (7871720-0329 • Fax (7871 789-3858 • Pilger 759-1255 Un1l 217-<;053 

• 

• 

• 



• Clkg • 
QA/QC REPORT • CALl BRA TION DATA 

TEG Project #9810707CH2 

DAILY CALIBRATION DATE· 7/17/98 . 
INITIAL OPENING 

COMPOUND DETECTOR CALIBRANGE RF o/oRSD ABS RF 

TRPH IR 10-1,000 764.6 15.7% 0.703 711 .2 

CAUB RANGE · RANGE OF CALIBRATION CURVE IS IN ppm 

INITIAL RF -AVERAGE RESPONSE FACTOR FROM MULTIPOINT CAUBRATION CURVE 

'!It RSO ·LINEARITY OF MULTIPOINT CAUBRATION CURVE(+/- 20"4 ACCEPTABLE UMITS) 

AREA · AREA COUNTS FROM OAJL Y CAUBRATION ST ANOARO 

RF ·DETECTOR RESPONSE FACTOR FROM MID-KliNT CAUBRATION STANDARD 

'!It OIFF · DIFFERENCE. IN P£RCENT, BElWEEN THE AVERAGE RF AND THE OPENING OR ClOSING RF (+/- 15% ACCEPTABLE LJMITS) 

OPENING· MID-POINT CAUBRATION STANDARD ANAL VZEO BEFORE SAMPLE ANALYSES BEGIN 

CLOSING · MltH>OINT CALIBRATION STANOAROANALVZEOAFTER SAMPLES ANALYSES ARE COMPLETE 

ANAlYSES PERfORMED BY: MARCO A. PEDRAZA 

DATA REVIEWED BY: KEVIN SHEl.BURHE 

TRANSGLOBAL ENVIRONMENTAL GEOCHEMISTRY 

PMB 627, H~1 BOX 29030, CAGUAS. P R. 00725 

TELEPHONE (787) 720-0029 FAX 789-31158 

CH2M HILL 146801.US.SC 

PROJECT NAME· SITE 2842 

CLOSING 

o/oDIFF ABS RF 

7.0% 0.704 710.2 

• 

o/oDIFF 

7.1% 



QAJQC REPORT - CALl BRA liON DATA 

TEG Project #9810707CH2 
DAILY CALIBRATION DATE: 7/8/98 

INITIAL OPENING 
COMPOUND DETECTOR CALIS RANGE RF %RSD AREA RF 
TPH GASOLINE FID #1 (gc1) 10-40,000 0.50 9.7% 146.93 0.49 
TPH GASOLINE FID #2 (gc1) 10-40,000 0.65 8.1% 180.79 0.60 

CALIB RANGE · RANGE OF CALIBRATION CURVE IN ppm 
INITIAL RF -AVERAGE RESPONSE FACTOR FROM MULTIPOINT CALIBRATION CURVE 
% RSD ·LINEARITY OF MULTIPOINT CALIBRATION CURVE(+/- 15% ACCEPTABLE LIMITS) 
AREA - AREA COUNTS FROM DAILY CALIBRATION STANDARD 
RF- DETECTOR RESPONSE FACTOR FROM MID-POINT CALIBRATION STANDARD 

CH2MHILL 
PROJECT NAME· SITE 2842 

CLOSING 
%DIFF AREA RF 
1.5% 156.22 0.52 
7.7% 170.20 0.57 

%DIFF 
4.8% 

13.1% 

% DIFF- DIFFERENCE, IN PERCENT. BETWEEN THE AVERAGE RF AND THE OPENING OR CLOSING RF (+/- 15°.4 ACCEPTABLE LIMITS) 
OPENING- MID-POINT CALIBRATION STANDARD ANALYZED BEFORE SAMPLE ANALYSES BEGIN 
CLOSING - MID-POINT CALIBRATION STANDARD ANALYZED AFTER SAMPLES ANALYSES ARE COMPLETE 

ANALYSES PERf ORMED BY: hiARCO A PEDRAZA 

DATA REVIEWED BY· KEVIN SHELBURNE 

• 
TRANSGLOBAL ENVIRONMENTAl GEOCHEMISTRY 

PMB 627, HC-01 BOX 29030. CAGUAS, P.R. 00725 

TELEPHONE (787) 720..0329 FAX 789--3858 

• • 



• • 
QAJQC REPORT - MS/MSD DATA 

MATRIX SPIKE (MS)IMATRIX SPIKE DUPLICATE (MSD) 

TEG Project #9810707CH2 

COMPOUND SPK CONC MS CONC o/oREC MS MSD CONC 
{[![!ffi} ([![!ffi) {eem} 

TPH-GAS 100 97 97% 89 
TRPH 500 534 107% 542 
BENZENE 1.0 1.07 107% 1.05 
TOLUENE 1.0 1.06 106% 1.13 
ETHYLBENZENE 1.0 0.96 96% 0.95 
TOTAL XYLENES 3.0 3.4 115% 3.3 

ppm = PARTS PER MIWON 
MS CONC ·ANAL YlED CONCENTRATION OF SPIKED SAMPLE 

% REC ·PERCENT RECOVERY OF SPIKE FROM MATRIX 

o/oREC MSD 

89% 
108% 
105% 
113% 
95% 
111% 

CH2M HILL 
PROJECT NAME: SITE 2842 

RPD ACCEPTABLE ACCEPTABLE 
RPD RECOVERY 

9% 15% 80%-120% 
1% 15% 80%-120% 
2% 15% 76%-120% 
6% 15% 75%-120% 
1% 15% 65%-125% 
5% 15% 72%-120% 

RPD ·RELATIVE PERCENT DIFFERENCE BETWEEN MATRIX SPIKE AND MATRIX SPIKE DUPliCATE RECOVERIES 

ANALYSES PERFORMED BY: MARCO"- PEDRAZA 

DATA REVIEWED BY: KEVIN SHElBURNE 

TRANSGI..06Al. ENVIRONMENTAl GEOCHEMISTRY 

PMB 627, Hc-<11 BOX 29030, CAGUAS, P R. 00725 

TELEPHONE (787J72(UI329 FAX 789-3858 

• 



Lao name: TEG Puerto RICO 
Analysis date: 07/08/1998 10:05:12 

Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: FlO 1 
Column: XTI-5 (30x.53x1 .5) 
Carrier. N2 1.1 kg/cm2 

Data file: 0708FA 1.CHR () 
Sample: 100 ppm Gas Opening 

Operator: JMP 

-9.083mV 
Retentiot 

• 
100.917mV 

~~?? ~------~--------------------------------------------------------------------------, - ~=: 1 -
1.691 2 r 

3 -
4 -

4 .683 5 -
6 -
7 -
8 r-
9 1-10t 

11 
12 ;.-
13 1-
14 1-
15 1-
16 1-
17 !... 
18 --
19 :_ 
20 -
21-

Component 

GASOLINE 

/• 'GASOLINE 
.; 

·' ;;-
J 

f 
f 
!---
1 
:=-

Retention 

4.683 

Area 

146.926 

146.926 

Internal Units 

98.4430 ppm 

98.4430 

• 

• 



Lab name: 1'EG Pueno R1co 
Analysis date: 07/08/1998 10:05:12 

Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: FlO 2 
Column: XTI-5 (30x.53x1 .5) 
Carrier: N2 1.1 kg/cm2 

• 
Data file: 0708F81 .CHR () 
Sample: 1 00 ppm Gas Opening 

Operator: JMP 

-9.083mV 
RetentiO! 

Component Retention Area 

GASOLINE 3.650 180.788 

180.788 

• 

• 

100.917mV 

External Units 

92.19 ppm 

92.19 



Lao name. 1 EG Pueno KICO 

Analysis date: 07/08/1998 17:00:28 
Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: FlO 1 
Column: XTI-5 (30x.53x1.5) 
Carrier: N2 1.1 kg/cm2 

Data fife: 0708FA13.CHR () 
Sample: 100 ppm Gas Closing 

Operator: JMP 

-9.083mV 
Retentio4 
" I"\ A 4 

: ~:: 1 t-
1.825 2 '-

3 '-
4l 

4.808 5:-
SL 
?L 

J~ 
11 t 
12. 
13 ' 
14 ~ 
15 ~ 
16 ... 
17 -
18 -
19-

Component 

/ GASOLINE 

~ 
~ 

Retention Area Internal Units 

GASOLINE 4.808 156.219 104.6695 ppm 

156.219 104.6695 

• 
100.917mV 

• 

• 



~do name. 1 ~..:u ,...ueno KICO 
AnalySis date: 07/08/1998 17:00:28 

Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: FlO 2 
Column: XTI-5 (30x.53x1 .5} 
Carrier: N2 1.1 kg/cm2 

•
Data file: 0708FB13.CHR (} 
Sample: 1 00 ppm Gas Closing 

Operator: JMP 

Component Retention Area External Units 

GASOLINE 3.958 170.202 86.79 ppm 

170.202 86.79 

• 

• 



LaO name. t c:.u rueno KtCU 

Analysis date: 07/08/1998 10:35:34 
Method: EPA 8015 Mod 
lab 10: GC-1 

Description: FlO 1 
Column: XTI-5 (30x.53x1 .5) 
Carrier: N2 1.1 kg/cm2 

Data file: 0708FA2.CHR () 
Sample: Matrix Spike 

Operator: JMP 

-9.083mV 
Retentiot 

• 
100.9171nV 

~n~~ ~------~---------------------------------------------------------------------------~ 
1 .48~ ~ ~ 

3~ 
4~ 

4.650 5 ,.. 
s;. 

'\\ 
/'GASOLINE 

7:- 1> 
s· r 

J 

16~ Lt 11 r-
12 '-13t 
14 
151-
181-
17 r 
1S r ~ 
191- l 
201- l 
2H- , 
--------~----------------------------------------------------------------------~ 

Component Retention 

GASOLINE 4.650 

Area 

145.309 

145.309 

Internal Units 

97.3601 ppm 

97.3601 

• 

• 



Lao name: (EG Puerto R1co 
Analysis date: 07/0811998 10:35:34 

Method: EPA 8015 Mod 
Lab ID: GC-1 

Description: FID 2 
Column: XTI-5 (30x.53x1 .5) 
Carrier: N2 1 .1 kg/cm2 

• 
Data file: 0708FB2.CHR () 
Sample: 100 ppR'I Ges Opening ~-tr·1 "' S ?c ~ J>'i · 

Operator. JMP 

-9.083mV 100.917mV 
Retentiol 

---- ..-'HAND BY 2.922 mV 
1'1 7'711: 1 ' 
1.433 2 [ 

3L 
3.900 4 -

s ~ 
6 1-
7 ~ 
a ~ 
g ,... 

~ ~ ~~-
13 
14 
151-
16f-
17 -
18..-
191-
20 ,... 

Component 

GASOLINE 

• 

• 

I GASOLINE 

{ 

F 
l 

Retention 

3.900 

Area 

174.669 

174.669 

External Units 

89.07 ppm 

89.07 



Lao name. 1 EG Pueno k1co 
Analysis date: 07/0811998 11 :22:09 

Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: FlO 1 
Column: XTI-5 (30x.53x1 .5) 
Carrier: N2 1.1 kg/cm2 

Data file: 0708FA3.CHR () 
Sample: Method Blank 

Operator: JMP 

-11 .496mV 
Retentiot 

• 
98.504mV 

0.033 ----- ..-.--------------------------------------, 
.-. 1 -

1.541 2 ~ 
3 .-
4 '
s ~ 

6 '-
7 -
Sf-

16~ 
11 r 
12 1-
13 1-
14 1-
15 1-
16 1-
17 -
18 '-
19 1-
20.-
21 ,... 
------~----------------------------------_J 

Component Retention Area Internal Units 

0.000 0.0000 

• 

• 



Lao name: 1 Eu rue11o Ktco 

Analysis date: 07/08/1998 11 :22:09 
Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: FlO 2 
Column: XTI-5 (30x.53x1 .5) 
Carrier: N2 1.1 kg/cm2 

• 
Data file: 0708FB3.CHR () 
Sample: Method Blank 

Operator: JMP 

-4.784mV 
Retentiot 

105.216mV 

0025 ----~-·------------------------------------------------------------------------------~ 
1.275 ~ ~ '"--::::-===-===--==:.-.:== 

3 .-
4 -
5 -
6 ~ 
7 ~ 

~ t 
1ot-
11 l-
12 1-
13 ~ 

14 t 
15 
16L. 
17 ~ 
18r 
19 -
20 '-
21 ~ 

Component 

• 

• 

Retention Area External Units 

0.000 0.00 

T 

I 



Lao name: i"EG Puerto Krco 
Analysis date: 07/08/1998 12:40:20 

Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: FlO 1 
Column: XTI-.5 (30x.53x1 .5) 
Carrier: N2 1.1 kg/cm2 

Data file: 0708FA5.CHR () 
Sample: 2842-SB1/0707CH2 

Operator: JMP 

-11 .496mV 
Retentioc 

• 
98.504mV 

9 ·~1 1 _-------rSTAND BY0.304 mV--------------------------------, 

2.116 2:- f== -- -- --slJIJ'ID Br0:"300 m 
3 - I 
4 :.. 

~ AA~ 5 ~ I 

- ·~~ 6 - j . 

~ =~~ ~ ~ •• -- g ... 
• ;.· ;.;.10 r
.~.~11 1-

:: ::12 - c -.AND BY 0.302 mV 
13 ... 

• "' "'""14 
: : :::15 ;: ~p_ND BY0.300 mV 
·-::16.- ~-;;· .: ~=~~ : -~}'.si}.1)~ev6.3o2mv 
.;.;.~19 - ... __ _ 

;::32or- ?: · 
;.._;.21 - -:;-... ·_ 
21 .82:;, --------=---=-----------------------------------.-J 

Component Retention Area lntemal Units 

0.000 0.0000 

• 

• 



Lao name: rEG Puerto Rico 
Analysis date: 07/08/1998 12:40:20 

Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: FlO 2 
Column: XTI-5 (30x.53x1 .5) 
Canier: N2 1.1 kg/cm2 

•
Data file: 0708FB5.CHR () 
Sample: 2842-SB2/0707CH2 

Operator: JMP 

-10.000mV 
RetentlOI 

100.000mV 

0.033 ..-------.--.--------------------------------------, 
1 :- L__ 1. 708 2 i- r:::::...==-.=:.==-:.---....;;;;;;;;..-....,;;;c;:;;;;;;.......iii;;;;;;;;;....-;::::;;;;;;;,.;;;;:=;;;;;....,.;;;::;s~cz;;;;;;;,;i23:=e=;=-.-:====="'===~-==:::!!!!'-

3 ' r 4c 
~t 
7L 

Jt 
11 f-
12 f-
13 f-
14!-
151-
16!-
17 1. 
1at-
19 ,. 
20 ... 
21>-

Component 

• 

• 

I 
r 
f 

I 
J 

I 
l 
I . 
I 
I 
I 

Retention Area External Units 

0.000 0.00 



LaO name: I cl3 tJUertO KICO 

Analysis date: 07/08/1998 13:08:25 
Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: FlO 1 
Column: XTI-5 (30x.53x1 .5) 
Carrier. N2 1. 1 kg/cm2 

Data file: 0708FA6.CHR () 
Sample: 2842-SB3/0707CH2 

Operator: JMP 

-11.496mV 
Retentiol 

• 
98.504mV 

~n-c~ ----------~ -------------------------------------------------------------------------~ : .. ;.;: 1c l_ 
2.11s ~ ~ ~l ;:_,~.-s~-;;:;;-;~~-E-;;;;;;;;;;;;;;;;;::::;;;;;;;;;;;:~;;;;;;;;===;:::;=:============;;;;;;~--===;;;;;;;;========~ 

sC 
sl-

6.483 7 t-

~p~1g! 
••• ..:.11 
. : ~ :12 

:~::a~ 
• ~ .;.;1s .-
·~~~1 st 
: - 17 

i 

r 
·rTANO BY 0.334 mV 

.'TANO BY 0.340 mV 
-~ : ~ g18~ 

·--·19r 
!': ::-:20.- X:· 
:;~~.;21 1- ?.;;~ . 
21 .~~ ------------~------------------------------------------------------------------------~ 

Component Retention Area lntemal Units 

0.000 0.0000 

• 

• 



L.aD name. 1 c~ ,-uel1o KICO 

Analysis date: 07/08/1998 13:08:25 
Method: EPA 8015 Mod 
Lab 10: GC-1 

Oesaiption: FlO 2 
Column: XTI-5 (30x.53x1 .5) 
Carrier: N2 1.1 kg/cm2 

•
Data file: 0708FB6.CHR () 
Sample: 2842-SB4/0707CH2 

Operator: JMP 

Component Retention Area External Units 

0.000 0.00 

• 

• 

100.000mV 



Lao name: l EG Puerto R1co 
Analysis date: 07/08/1998 13:38:37 

Method: EPA 801 5 Mod 
Lab 10: GC-1 

Description: FlO 1 
Column: XTI-5 (30x.53x1 .5) 
Carrier: N2 1.1 kg/cm2 

Data tile: 0708FA7.CHR () 
Sample: 2842-Dup.-\ ~~s 

Operator: JMP 

-11.496mV 
Retentiol 

• 
98.5Q.4mV 

n n~~ ~--------~ -------------------------------------------------------------------------~ 
4 "'"'"" 1 ... 
2.166 2 ~ .--
3583

3 ; \,......... 
· ---4 ~ t-

e ~;.: So- ( H AND BY 0.302 mV 
~ ·-- 6 i ;: ;::;: 7 ;-
-:::;-:a ,_ \ 
: :::: 9 1- · . . 
• ;.: ; ..;.10 1-
•• _; 11 r- ~-· .• . ·: ::g ~ 

-~~-14 f. 

== ~=15 L ~--
· - •• 16 ~ ~~UY0.302mV : 17 o-
- - 18 ,_ '>lAND BY 0.308 mV ;.;:;:19 r 
~Z'Z20 r· ~_' • 
: '7~21 L , ..,. 

1 .9~ ··--------------~~~------------------------------------------------------------------~ 

Component Retention Area Internal Units 

0.000 0.0000 

• 

• 



• • 
~ 

QAIQC REPORT - CALl BRA TION OAT A 

TEG Project #9810707CH2 
OAILY CALIBRATION DATE· 7/17/98 

INITIAL OPENING 

COMPOUND DETECTOR CALIBRANGE RF %RSD AREA RF 

BENZENE PID#1 0.100-10.000 26 7.1% 26.33 26.33 

TOLUENE PID#1 0.100-10.000 27 4.9% 27.66 27.66 

ETHYLBENZENE PID#1 0.100- 10.000 23 9.0% 23.82 23.82 

m&p-XYLENES PID#1 0.100- 10.000 33 9.9% 66.50 33.25 

o-XYLENES PID#1 0.100 - 10.000 27 8.9% 27.65 27.65 

BENZENE PID#2 0.100 - 10.000 31 7.3% 29.43 29.43 

TOLUENE PID#2 0.100 - 10.000 32 8.4% 32.30 32.30 

ETHYLBENZENE PID#2 0.100 - 10.000 26 52% 24.02 24.02 

m&p-XYLENES PID#2 0.100- 10.000 37 3.8% 75.95 37.98 

o-XYLENES PID#2 0.100-10.000 31 2.6% 31.79 31.79 

CAI..IB RANGE • RANGE OF CAI..IBRATlON CURVE IN ppm 

INITIAL RF · AVERAGE RESPONSE FACTOR FROM MUL TlPOINT CAI..IBRA TlON CURVE 
% RSO ·LINEARITY OF 1\AUl TlPOLNT CAliBRATION CURVE(+/· 20% ACO:PTABLE LIMITS} 
/>REA · AREA COUNTS FROM DAllY CAI..IBRATlON STANDARD 
RF • OETECTOR RESPONSE FACTOR FROM MID-POINT CAliBRATION STANDARD 
% DIFF · DIFFERENCE. IN PERCENT, BETWEEN THE AVERAGE RF AND THE OPENING OA ClOSING RF (+/· 15% ACCEPTABLE LIMITS) 
OPENING · MI[).P()INT CAI..IBRATlON STANDARD ANALVZEO BEFORE SAMPLE ANALYSES BEGIN 
ClOSING· MJD-POINT CAll BRA TlON STANDARD ANAL VZED AFTER SAMPlES ANAlYSES ARE COMPlETE 

ANALYSES PERFORMED BY: MARCO A. PEDRAZA 

DATA REVIEWED BY: KEVIN SHEL8URHE 

TRANSGlOBAl.. ENVIRONMENTAl GEOCHEMISTRY 
PMB 627. HC-01 BOX 29030, CAGUAS, P.R 00725 

TELEPHONE (787) ~329 FAX 789-3858 

CH2M HILL 
PROJECT NAME: SITE 2842 

CLOSING 

%DIFF AREA RF 

0.0% 24.00 24.00 

2.9% 26.64 26.64 

3.6% 24.24 24.24 

0.5% 68.01 34.01 

1.6% 27.32 27.32 

5.1% 31.08 31 .08 

0.9% 29.58 29.58 

7.6% 25.25 25.25 

2.6% 74.01 37.01 

2.5% 33.70 33.70 

• 

%DIFF 

8.8% 

0.9% 

5.4% 

1.8% 

0.4% 

0.3% 

7.6% 

2.9% 

0.0% 

8.7% 



Lab name: TEG Puerto Rico 
Analysis date: 07/17/1998 09:21 :29 

Method: EPA 602/8020 
Lab ID: GC-2 

Description: PID 1 
Column: RXT-5 (30x.53x5.0) 
Carrier: N2 1. 1 kg/cm2 

Data file: 0717PA1.CHR () 
Sample: 1 ppm BTEX OPEN 

Operator: JMP 

-S.OOOmV 
ReteotiOI 

• 
50.000mV 

0.~ 1------------,~~------------------------------------------------------------------~ 
0.591 ...t -

2 ~ 
~ .,0.., ' 
1.241

1

: 1=' 
2.650 

3
L 

3.258 1 0 BY 3.404 mV 

3.958 4r Benzene 

5 ~ l 
I 

6.308 
6~ S-=- Toluene 
7 ~ ' 

' 

a ~ 
8.625 i 
9.175 9 r 

Component 

Benzene 
Toluene 
Ethylbenzene 
m-_p-Xylene 
o-Xylene 

Retention 

3.958 
6.308 
8.458 
8.625 
9.175 

Area 

26.328 
27.662 
23.820 
66.497 
27.648 

171 .954 

External 

1.01 
0.93 
1.04 
2.02 
1.02 

6.01 

T 

l 

T 

• T 

Internal Units 

1.0126 ppm 
0.9258 ppm • 1.0356 ppm 
2.0151 ppm 
1.0240 ppm 

6.0131 

• 



Lao name: rEG Puerto Rico 
Analysis date: 07/17/1998 09:21 :29 

Method: EPA 602/8020 
Description: PID 2 

Column: RXT-5 (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

•

Data file: C:\PEAKWIN\0707PB34.CHR () 
Sample: 1 ppm BTEX OPEN 

Operator: JMP 

50.000rrW 
-S.OOOmV 

Retentiol 
0.~ ----------~~·-----------------------------------------------------------------------~ 

1.1161 - ,...6 -
' 2 - ~ , ..... 

2.641 3 - {' -

3.816 4 .- F===- Benzene 
I 

5 - I 
5.983 6 - C:= Toluene I 

7 1-

8.175 8 1-
8.700 9 1- !I ====-- f'hVI=ozene m-.J>-Xylene 

- o-Xylene 

----
Component 

Benzene 
Toluene 
Ethylbenzene 
m-_p-Xylene 
a-Xylene 

• 

• 

Retention Area 

3.816 29.429 
5.983 32.300 
8.016 24.017 
8.175 75.947 
8.700 31 .793 

193.486 

External Internal Units 

0.95 0.9537 ppm 
1.02 1.0211 ppm 
0.86 0.8564 ppm 
2.00 2.0049 ppm 
1.03 1.0339 ppm 

5.87 5.8700 



Lab name: TEG Puerto Rtco 
Analysis date: 07/17/199817:54:17 

Method: EPA 60218020 
Lab ID: GC-2 

Description: PID 1 
Column: RXT-5 (30x.53x5.0) 
Canier: N2 1.1 kg/cm2 

Data file: C:\PEAKWIN\0717PA16.CHR () 
Sample: CLOSE STD 

Operator: map 

-S.OOOmV 
Retenti01 
., ')01 

2.575 
3.191 3 j 
3.900 4 f-

l 

51-
I 
I 

6 .258 
6t 
7l 

t===- STAND BY 8.376 mV 

\ 

r T«ueoo 
8 , 

8.575 L 
9.125 9 
9.633 ' 'o;:::~;::::=::::=;==iE~Ib~y!hep~ziZIA~ae m-_p-Xylene 

T 

- T 

Component 

Benzene 
Toluene 
Ethylbenzene 
m-_p-Xylene 
o-Xylene 

Retention 

3.900 
6.258 
8.408 
8.575 
9.125 

i.=" ===- o-Xylene 

Area External 

24.000 0.92 
26.635 0.99 
24.238 1.05 
68.005 2.06 
27.316 1.01 

170.194 6.04 

Internal Units 

0.9231 ppm 
0.9905 ppm 
1.0538 ppm 
2.0608 ppm 
1.0117 ppm 

6.0398 

• 
50.000mV 

• 

• 



Lab name: TEG Puerto Rico 
Analyais date: 07/17/1998 17:54:17 

Method: EPA 602/8020 
Description: PIO 2 

Colunn: RXT-5 (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

•

Data file: 0717PB16.CHR () 
Sample: CLOSE SID 

Operator: map 

..S.OOOmV 
Relentiol 
0.016 -, -----..-~ 

1.033 1 r ? _ 
21- i 

2.900 3!- ~. 
3 983 4 ,. F- Benzene 

5 >- ", 

6.041 6 ~ ?:t::===-- Toluene 

6.983 1L \'; . 
8.175 8~ 
8.700 9 ~ 

Component 

Benzene 
Toluene 
Ethyl benzene 
m-_p-Xyteoe .re 

• {' 

Retention Area 

3.983 31.084 
6.041 29.576 
8.025 25.254 
8.175 74.009 
8.700 33.703 

193.626 

50.000mV 

I 

1 

External Interned Units 

1.01 1.0073 ppm 
0.94 0.9350 ppm 
0.90 0.9005 ppm 
1.95 1.9537 ppm 
1.10 1.0961 ppm 

5.89 5.8926 

• 



Lab name: TEG Puerto Rico 
Analysis date: 07117/1998 10:12:56 

Method: EPA 602/8020 
Lab ID: GC·2 

Description: PID 1 
Column: RXT~S (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

Data file: 0717PA2.CHR () 
Sample: matrix spike 

Operator: JMP 

-5.000mV 
Retentiot 

• 
~.OOOmV 

0.~ r-----------~~-------------------------------------------------------------------, 
0.600 

1 
L 

1.391 I 
2 ~ 

.., A"'tlt ! 

2.683 3~ 
3.308 I 

4 .000 4~ 
i sr 

s.350 
6 r-
7 ~ 

8 ~ 
8.650 9 
9.200 -

4 · 
_j . 
' """' . ~ -

? · 

t~ r-- Benzene 

I 

I 

}=-- r"""'• 
I 
L f,:thylhenzene m-_p-Xyleoe 

f:::t-_-==- o-Xylene 

I 

I 

~------------L-----------------------------------------------------------------~ 
Component 

Benzene 
Toluene 
Ethyl benzene 
m·_p-Xylene 
a-Xylene 

Retention 

4.000 
6.350 
8.483 
8.650 
9.200 

Area 

27.760 
31.732 
27.636 
75.567 
29.849 

192.545 

External Internal Units 

1.07 1.0677 ppm 
1.06 1.0620 ppm • 0.96 0.9613 ppm 
2.29 2.2899 ppm 
1.15 1.1498 ppm 

6.53 6.5306 

• 



Lab name: TEG Puerto Rico 
Analysis date: 07/17/1998 10:12:56 

Method: EPA 602/8020 
Description: PID 2 

Column: RXT-5 (30x.53x5.0) 
Carrier: N2 1.1 kglcm2 

Data file: 0717PB2.CHR () 
.ASample: matrix spike duplicate 
,_,perator: JMP 

50.000rrW 
-S.OOOmV 

Retentiot 
0.000 ----------~ ----------------------------------------------------------------------~ 

J 1 ~ 

2r 
2.533 

3 t-
3.725 4 .-

5-

5.941 s ~ 

7L 
.... 8 r-
8.166 

'~ ... ,.,,. 
I 
f=t::===-- Toluene I 

bt:::::::.::=~-----.ii~'lbih~~·'hep~ztaena.•L- STAND BY 2.764 mV : I 

~t::-==-- e>-Xylene ~ 8.700 9 r- ----- __L _______________________________________________________ ~ 

Component Retention Area External Internal Units 

Benzene 3.725 32.307 1.05 1.0469 ppm 

Toluene 5.941 35.590 1.13 1.1251 ppm 

Ethylbenzene 8.008 26.n4 0.95 0.9547 ppm 

m-_p-Xylene 8.166 81 .728 2.16 2.1575 ppm 

o-Xylene 8.700 34.172 1.11 1.1113 ppm 

• 210.572 6.40 6.3956 

• 



Lab name: TEG Puerto Rico 
Analysis date: 07/17/199811:15:50 

Method: EPA 602/8020 
Lab ID: GC-2 

Description: PID 1 
Column: RXT-5 (30x.53x5.0) 
Callier. N2 1.1 kg/an2 

Data file: 0717PA3.CHR () 
Sample: method blank 

Operator: JMP 

-5.000mV 
Retentiol 

1.416 
1 ~ I 

__..;-
2 r- ~!-? A7<; 

2.ns 3 ~ 

L 4 ~ 

4675 ;t ! 
' 

I 

aL 

91 r 
I 

Component Retention Area 

0.000 

• 
50.000mV 

I 

-- T -

External Internal Units 

0.00 0.0000 • 

• 



Lao name: 1 fG Pueno Ktco 
Analysisdate: 07/17/199811 :15:50 

Method: EPA 602/8020 
Description: PID 2 

Column: RXT-5 (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

Data file: 0717PB3.CHR () 

• 
Sample: method blk 

Operator: JMP 

-5.000mV 
Retentiol 
0.016 -

1.133 1 ~ 
i -

<-1.941 2 ~ ) -
I I 

3!- 1 
I 

I 

4t 

~l 
9 ~ 

Component Retention Area 

0.000 

• 

• 

50.000mV 

I 

I 

I I 
I 

External Internal Units 

0.00 0.0000 



Analysis date: 07/17/1998 17:11 :12 
Method: EPA 60218020 
Lab ID: GC-2 

Description: PID 1 
Column: RXT-5 (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

Data file: 0717PA13.CHR () 
Sample: 2842sb1@4-6/0707ch2 

Operator: map 

-S.OOOmV 
Retentiof 

• 
SO.OOOmV 

0.000 ------------------------------------------------------------------------------------------------------------------------------------------------------------------~ 
I 

1.283 
1 r 

... '"'"" 2r 

... A"")C: L 
2.691 3 
3.291 ! 

5.325 :r 
6 ~ 

6.558 ~ 
71 

7 Ac:;A 8 i 
8.191 ; 

8.983 9 ;-
9.441 
9.916 

Component 

m-_p-Xylene 
o-Xylene 

} -

\ -
~ -
(~ STAND BY 5.306 mV 

o-Xylene 

Retention Area External 

8.983 15.508 0.47 
9.441 7.152 0.26 

22.660 0.73 

lntemal 

T 
.1. 

I -
- l 

Units 

~ 0. ppm 

0.7348 

tJP • ~ 

• 



Lao name: 1 EG Pueno KICO 

Analysis date: 07/17/1998 16:49:58 
Method: EPA 60218020 
Lab 10: GC-2 

Description: PIO 1 
Column: RXT-5 (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

• 
Data file: 0717PA12.CHR () 
Sample: 2842sb2@4-6/0707 ch2 

Operator. map 

-5.000mV 
Retenllol 

1.500 
... ..,...,r 2-
.., AO., 

2.750 3-
3.341 

41-
1 

5 ~ 
' 

Si-

7"-, 

Component 

• 

• 

I 

I 
__J_ 

~· 
I 
I 
' l 
I 

\ 
Retention Area 

0.000 

50.000rrW 

I 

.: r 

External Internal Units 

0.00 0.0000 



Lab name: TEG Puerto Rico 
Analysis date: 07/17/1998 16:49:58 

Method: EPA 602/8020 
Description: PIO 2 

Column: RXT·5 (30x.53x5.0) 
CarTier: N2 1.1 kg/cm2 

Data file: 0717PB12.CHR () 
Sample: 2842sb3@4.S/0707 ch2 

Operator: map 

-5.000mV 
Retentiot 

• 
50.000mV 

0.016 ,:--- - - - --.-1 - --- --------------------------- ------. 
1L ~ 

2.383
2

L f= 
2.941 3 j ' - -

4i-

:~ \ 
7 ~ 

' 8 '- \ 
9.383 

9r = 

Component Retention Area External Internal Units 

0.000 0.00 0.0000 

• 

• 



Lab name: TEG Puerto Rico 
Analysis date: 07/17/1998 16:29:09 

Method: EPA 60218020 
Description: PIO 2 

Column: RXT-5 (30x.53x5.0} 
Carrier: N2 1.1 kg/cm2 

•

ata file: 0717PB11 .CHR (} 
ample: bk 

Operator: map 

50.000rrN 
-5.000mV 

Retentiot 0.050 .- ----- ....-.------------------------------------. 

1.008 1 L 

1.658 ~r 

4 058 4 ) 

5.091 5 ~ 

7.300 ~~ 
at 

Component 

• 

• 

Retention Area External 

0.000 0.00 

I 

- I 
:I 

Internal Units 

0.0000 



Lab name: TEG Puerto Rico 
Analysis date: 07/17/1998 16:29:09 

Method: EPA 602/8020 
Lab 10: GC-2 

Description: PID 1 
Column: RXT-5 (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

Data file: 0717PA 11 .CHR () 
Sample: 2842sb4@4-6/0707 ch2 

Operator: map 

-S.OOOmV 
Retenoo 

...,. -..en 2 :-
"' .t O') 

2.741 31-
3.333 I 

I 

4r 

sr 
6 ~ 
7-

Component Retention Area 

0.000 

• 
50.000mV 

I 

I 

.!. -

Extemal lntemal Units 

0.00 0.0000 

• 

• 



Lab name: TEG Pueno RICO 
Analysis date: 07/17/1998 17:25:16 

Method: EPA 602/8020 
Lab 10: GC-2 

Description: PIO 1 
Column: RXT-5 (30x.53x5.0) 
Carrier. N2 1. 1 kg/cm2 

~ata file: 0717PA14.CHR () 
~ample: 2842sb4@4-6/0707ch2R 

Operator: map 

-S.OOOmV 
Retentiot 

50.000mV 

0.000 ,,..-----=----STAND BY 3.614 mV'--------------------- ------ ----, 
I 

0.816 1 ~ 
1.625 
2.133 2 r-

Sf. 
: 

9-

Component 

• 

• 

,.~-"">. } -

Retention 

I 

T 

Area External Internal Units 

0.000 0.00 0.0000 



Lab name: TEG Puerto Rico 
Analysis date: 07/17/1998 17:11 :12 

Method: EPA 602/8020 
Description: PID 2 

Column: R.><T-5 (30x.53x5.0) 
Carrier. N2 1.1 kg/cm2 

Data file: 0717PB13.CHR () 
Sample: 2&4201:1PE/0707 ch2 

Operator: map :28'-12 DI.(P£. -I ~~5 

-5.000mV 
Retentiol 

• 
50.000rrW 

n~ ,----------,-----------------------------------------------------------------------~ 
0.433 

:t 
2.~1 • 
3.000 31-

4~ 

5~ 
sr-

7 "l7<; 71-
7.716 at 
A4A':\ 
R q1fi 9 
9.375 r 

Component 

~r- . 
'F 
\ 

~ 
Retention Area 

0.000 

-
.1. 

: ! 
::: 

External Internal Units 

0.00 0.0000 

• 

• 



Lab name: TEG Puerto Rico 
Analysis date: 07/17/1998 17:25:16 

Method: EPA 602/8020 
Descliption: PID 2 

Column: RXT -5 (30x.53x5.0) 
CarTier: N2 1.1 kg/cm2 

•

ata file: 0717PB14.CHR () 
Sample: TRIP/0707ch2 
perator: map 

-S.OOOmV 
Retentiot 

50.000mV 

0.000 .------~-=-·-------------------------------------, 

1 1-
1.500 2 ~ 

3l-

Component 

• 

• 

-'\-- . 
I 

\ ' 

Retention 

I 

:: 

Area External Internal Units 

0.000 0.00 0.0000 
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~eg 
July 19, 1998 

TEG Project #98I0717CH2 
T. d Leader In On·SJte Sampling and AnalySIS 

• 

Mr. Marty Clasen 
CH2MHILL 
4350 W. Cypress Street, Suite 600 
Tampa, Florida 33607 

SUBJECT: DATA REPORT - CH2M HILL PROJECT NO. 14680l.US.SC 
SITE #2842 

Dear Marty, 

Please find enclosed the analytical report for the samples collected by CH2M HILL personnel 
from the above-referenced site and delivered to TEG under the proper chain-of-custody protocoL 
TEO's Puerto Rico certified-chemist performed the following analyses: 

• 2 soil samples analyzed for TRPH by modified EPA test method 4 18.1. 
• 2 water samples analyzed for TRPH by modified EPA test method 418. 1. 
• 2 soil samples analyzed forTPH-gas/diesel by modified EPA test method 8015 . 
• 2 water samples analyzed for TPH-gas/diesel by modified EPA test method 8015. 
• 2 soil samples analyzed for BTEX by modified EPA test method 8020. 
• 2 water samples analyzed for BTEX by modified EPA test method 8020. 
• 1 equipment blank water sample analyzed for TPH-gas/diesel, TRPH and BTEX. 
• 1 trip blank water sample analyzed for TPH-gas/diesel. 
• Laboratory QA/QC analyses for TPH-gas/diesel, TRPH 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. 

TEG 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, 
TEG 

Principal 

• Attachments 

TEG-PUERTO RICO • PMB 627. HC-0 I Box 29030. Caouas. PR 00725 • Phone 17871 720·0329 • Fax [7871 789-3858 • Paqer 759-1255 Un1t 217-4053 



C\eg 
The world Leader In On-Site Sampling and Analysis 

CH2M HILL PROJECT NO. 146801.US.SC 
ROOSEVELT ROADS NAVY BASE, SITE 2842 

CEIBA, P. R. 

TEG Project #9810717CH2 

TRPH (EPA Method 41 8.1) ANALYSES OF SOIL 

SAMPLE 

NUMBER 

METHOD BLANK 

2842-SB1 7@ 4'-6' 

2842-SB18@ 2'-4' 

DETECTION LIMIT (mg/kg) 

DATE 

ANALYZED 

7/17/98 

7/17/98 

7/1 7/98 

TRPH (EPA Method 418.1) ANALYSES OF WATER 

SAMPLE DATE 

NUMBER ANALYZED 

METHOD BLANK 

2842-SB17 
2842-SB18 
2842-EB6 

DETECTION LIMIT (mg/L) 

SAMPLING PERFORMED BY CH2M HILL PERSONNEL 

7/1 7/98 

7/17/98 
7/17/98 
7/17/98 

"NO' INDICATES NOT DETECTED AT LISTED DETECTION LIMIT 
mgll = MILLIGRAMS PER LITER 
mg/kg = MILLIGRAMS PER KILOGRAM 
CONCENTRATIONS BASED ON DRY WEIGHT 
ANALYSES PERFORMED BY: MARCO A. PEDRAZA 
DATA REVIEWED BY: KEVIN SHELBURNE 

Page 1 of 3 

TRPH 

(mg/kg) 

NO 

91 

79 

10 

TRPH 

(mg/L) 

NO 

NO 
NO 
NO 

10 

•EG-PUERTO RICO • PMB 627. HC-01 Box 29030. Caquas. PR 00725 • Pnone 17871720-0329 • Fax 17871 789-3858 • Paqer 159-1255 Un•t217-'1053 

• 

• 

• 



• 

• 

• 

CH2M HILL PROJECT NO. 146801.US.SC 
ROOSEVELT ROADS NAVY BASE, SITE 2842 

CEIBA, P.R. 

TEG Project #9810717CH2 

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

SAMPLE 
NUMBER 

METHOD BLANK 

2842-SB17@ 4'-6' 
2842-SB18@ 2'-4' 

DETECTION LIMIT (mg/kg) 

DATE 
ANALYZED 

7/17/98 

7/17/98 
7/17/98 

TPH-GAS 
C5-C12 
(mg/kg) 

NO 

NO 
NO 

10 

TPH-DIESEL 
C13-C24 
(mg/kg) 

NO 

NO 
NO 

25 

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

SAMPLE 
NUMBER 

METHOD BLANK 

2842-SB17 
2842-SB18 

2842-TRIP BLANK 
2842-EB6 

DETECTION LIMIT (mg/L) 

SAMPLING PERFORMED BY CH2M HILL PERSONNEL 

DATE 
ANALYZED 

7/1 7/98 

7/17/98 
7/17/98 
7/17/98 
7/17/98 

'NO' INDICATES NOT DETECTED AT LISTED DETECTION LIMIT 
CONCENTRATIONS BASED ON DRY WEIGHT 

Page 2 of 3 

TPH-GAS 
C5-C12 
(mg/L) 

NO 

NO 
NO 
NO 
NO 

10 

TPH-DIESEL 
C13-C24 

(mg/L) 
NO 

NO 
NO 
NO 
NO 

25 

mg/kg = MILLIGRAMS PER KILOGRAM 
mgiL = MILLIGRAMS PER LITER 

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

TEG-PUERTO RICO • PMB 627. HC·O I Box 29030. Caguas. PR 00725 • Phone (7871 720-0329 • Fax (787) 789-3858 • Paqer 759-1255 Untr 217-4053 



CH2M HILL PROJECT NO. 146801.US.SC 
ROOSEVELT ROADS NAVY BASE, SITE 2842 

CEIBA, P. R. 

TEG Project #9810717CH2 

BTEX (Mod. EPA Method 8020) ANALYSES OF SOIL 

ETHYL-
SAMPLE DATE BENZENE TOLUENE BENZENE 
NUMBER ANALYZED (mg/kg) (mg/kg) ~mg/kg) 

METHOD BLANK 7/17/98 NO NO NO 

2842-SB1 7@ 4'-6' 7/17/98 NO NO NO 
2842-SB18 @ 2'-4' 7/17/98 NO NO NO 

DETECTION LIMIT (mg/kg) 0.05 0.05 0.05 

BTEX (Mod. EPA Method 8020) ANALYSES OF WATER 

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

METHOD BLANK 7/17/98 NO NO NO 

2842-5B1 7 7/17/98 NO NO NO 
2842-SB17 rep. 7/17/98 NO NO NO 

2842-SB18 7/17/98 NO NO NO 
2842-EB6 7/17/98 NO NO NO 

DETECTION LIMIT (mg/L) 0.05 0.05 0.05 

TOTAL 
XYLENES 

(mg/k9~ 
NO 

NO 
NO 

0.15 

TOTAL 
XYLENES 

(m9/L) 
NO 

NO 
NO 
NO 
NO 

0.15 

SAMPLING PERFORMED BY CH2M HILL PERSONNEL ANALYSES PERFORM EO BY: MARCO A. PEDAAZA 
mg/l(g • MILliGRAMS PER KILOGRAM DATA REVIEWED BY: KEVIN SHELBURNE 
mgiL • MILL.IGRAMS PER LITER CONCENTRATIONS BASED ON DRY WEIGHT 
' NO" INDICATES NOT OETECTEO AT LISTED DETECTION LIMIT 

~~45 
--- ·-- . . , ,, ' 

Laboratory Manager 

TEG·PUERTO R:CO • PMB 627 HC·OI Box 29030. Caguas. PR 00725 • Phone (7871 720-0329 • Fax (7871 789·3858 • Pager 759·1255 Un1l 217·4053 
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• 

• 



• 

QA/QC REPORT· CALIBRATION DATA 

TEG Project #9810717CH2 

DAILY CALIBRATION DATE · 7/17/98 

INITIAL OPENING 

COMPOUND DETECTOR CALIS RANGE RF o/oRSD ASS RF 

TRPH IR 10-1,000 764.6 15.7% 0.703 711 .2 

CAUB RANGE • RANGE OF CAUBRATION CURVE IS IN ppm 

INITIAl RF · AVERAGE RESPONSE FACTOR FROM MUl TlPOlNT CAUBRATION CURVE 

% RSO • UNEARJTY OF MULTIPOINT CAUBRATION CURVE(+/- 20% ACCEPTABLE UMITS) 

AREA · AREA COUNTS FROM DAILY CAUBRATION STANDARD 

RF ·DETECTOR RESPONSE FACTOR FROM MJO-roiNT CAUBRATION STANDARD 

% DIFF ·DIFFERENCE. IN PERCENT. BETWEEN THE AVERAGE RF AND THE OPENING OR CLOSING RF (+f. 15% ACCEPTABLE UMITS) 

OPENING· MID-POINT CAUBRATION STANDARD ANAl VZED BEFORE SAMPLE ANALYSES BEGIN 

CLOSING· MID-POlNT CAUBRATION STANDARD ANAL VZED AFTER SAMPLES ANALYSES ARE COMPlETE 

ANALYSES PERFORMED BY: UARCO A. PEDRAZA 

DATA REVlEWED BY: KEVIN SHB.BURNE 

TRANSGLOBAL ENVIRONMENTAL GEOCHEMISTRY 

PMB 627. HC-01 BOX 29030, CAGUAS, P.R 00725 

TELEPHONE (787) 7~329 FAX 789-3853 

CH2M HILL 

PROJECT NAME· SITE 2842 

CLOSING 

o/oDIFF ASS RF 

7.0% 0.704 7102 

• 

o/oDIFF 

7.1% 



QAJQC REPORT - MS/MSD DATA 

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

TEG Project #9810717CH2 
DATE : 7/17/98 

COMPOUND SPK CONC MS CONC %REC MS MSD CONC %REC MSD 
(ppm) (ppm) (ppm) 

TRPH 500 535 1 07% 542 108% 

ppm = PARTS PER MIWON 
MS CONC- ANAL VZED CONCENTRATION OF SPIKED SAMPLE 

% REG- PERCENT RECOVERY OF SPIKE FROM MATRIX 

CH2M HILL 
PROJECT NAME: SITE 2842 
RPD ACCEPTABLE ACCEPTABLE 

RPD RECOVERY 
1% 15% 80%-120% 

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

ANALYSES PERFORMED BY: MARCO A. PEDRAZA /JOSE M. PEREZ 

DATA REVIEWED BY: KEVIN SHELBURNE 

• 

TRANSGLOBAL ENVIRONMENTAL GEOCHEMISTRY 

PMB 627, ~1 BOX 29030, CAGUAS, P.R. 00725 

TELEPHONE (787) 72~329 FAX 789-3858 

• • 



• 
~eg 

• 
QAIQC REPORT - CALl BRA TION DATA 

TEG Project #9810717CH2 
DAILY CALIBRATION DATE· 7/17/98 

INITIAL OPENING 
COMPOUND DETECTOR CALIBRANGE RF %RSD AREA RF 
TPH GASOLINE FlO #1 (gc1) 10-40,000 0.50 9.7% 158.89 0.53 
TPH GASOLINE FlO #2 (gc1) 10- 40,000 0.65 8.1% 175.51 0.59 

TPH DIESEL FlO #1 (gc1) 25-40,000 0.47 8.8% 803.52 0.54 
TPH DIESEL FlO #2 (gc1) 25-40,000 0.27 5.4% 418.45 0.28 

CALIB RANGE - RANGE OF CALIBRATION CURVE IN ppm 
INITIAL RF- AVERAGE RESPONSE FACTOR FROM MULTIPOINT CALIBRATION CURVE 
% RSD- LINEARITY OF MULTIPOINT CALIBRATION CURVE(+/- 15% ACCEPTABLE LIMITS) 
AREA- AREA COUNTS FROM DAILY CAll BRA TION STANDARD 
RF- DETECTOR RESPONSE FACTOR FROM MID-POINT CALIBRATION STANDARD 

CH2M HILL 
PROJECT NAME· SITE 2842 

CLOSING 
%DIFF AREA RF 
6.6% 136.11 0.45 
10.4% I 205.29 0.68 
14.7% 792.07 0.53 
1.8% 421 .66 0.28 

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

ANAlYSES PERFORMED BY: MARCO A. PEDRAZA 

DATA REVIEWED BY· KEVIN SHELBURNE 

TRANSGL06Al ENVIRONMENTAL GEOCHEMISTRY 

PMB 627. HC-01 BOX 29030. CAGUAS. P R 00725 

TELEPHONE {787) 720-0329 FAX 789-3858 

• 

%DIFF 
8.7% 
4.8% 
13.1% 
2.6% 



QA/QC REPORT - MS/MSD DATA 

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

TEG Project #9810717CH2 CH2M HILL 
PROJECT NAME: SITE 2842 

COMPOUND SPKCON MS CONC %REC MS MSD CONC %RECMSD RPD 

((!Em) ((!(!ffi~ ((!(!m) 
TPH-GAS 100 90 90% 86 86% 5% 
TPH-DIESEL 500 571 114% 546 109% 4% 

ppm= PARTS PER MIWON 
MS CONC -ANAL VZED CONCENTRATION OF SPIKED SAMPLE 

% REC- PERCENT RECOVERY OF SPIKE FROM MATRIX 

RPD- RELATNE PERCENT DIFFERENCE BETWEEN MATRIX SPIKE AND MATRIX SPIKE DUPliCATE RECOVERIES 

ANALYSES PERFORMED BY; MARCO A. PEDRAZA 

DATA REVIEWED BY: KEVIN SHELBURNE 

• 

TRANSGLOSAI.. ENVIRONMENTAL GEOCHEMISTRY 

PMB 627, HC01 BOX 29030, CAGUAS, P .R 00725 

TELEPHONE (787) 720-0329 FAX 789-3858 

• 

ACCEPTABLE ACCEPTABLE 
RPD RECOVERY 
15% 80%-120% 
15% 80%-120% 

• 



Lao name: ,-t:\.3 1-'ueno t<1co 
Analysis date: 07/17/1998 10:15:56 

Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: Fid 1 
Column: XTI-5 (30x.53x1.5) 
Canier: N2 1.1 kg/cm2 

•
ata file: 0717FA1 .CHR () 
ample: 100/500 ppm GIO Open 

Operator: JMP 

-11.496mV 
Retenti01 

98.504mV 

1.766 ~ ~fl-----\l"li~~,§~~~~~~~~~~~~~~~~~~~~~~~~~~~~:i~~~~~~9-

4700J ~~ 
11 ~ 
12 t. 

13.49~~ E-.. -DIESEL 
15 
16 
17 
18 
19 L-
201 ~ 
21 r t::>---
22 ~ ~ 

-- ~.23 ~ 

;,,. -'~5 ~STAND BY 1.304 mV .:. · • .:.;.24 ll>:-
~~~~ , 
?7 1127 27.891 L._ ____ ..{_'~ _:.,.,,A~on).ln~'-VH-,;"Ml''""'IS-fl'-~\-----------------------------___J 

Component 

G~NE 
o~· 

• { 

Retention 

4.700 
13.491 

Area Internal Units 

159.889 107.1290 ppm 
803.515 573.5237 PPM 

963.404 680.6527 



L dD name. I C \..:1 t"Ue flO KICO 

Analysis date: 07/17/1998 10:15:56 
Method: EPA 8015 Mod 
Lab 10: GC·1 

Description: FlO 2 
Column: XTI·5 (30x.53x1.5) 
Carrier: N2 1.1 kg/cm2 

Data file: 0717FB1 .CHR () 
Sample: 1 00/500 ppm G/0 Open 

Operator: JMP 

-4.784mV 
Retentio1 

~~ 1 ~ t:..___ 

1.500 ~~ 

rNE 3.858 4 st 
6 . 

~~ t:-
,g! t 11 
12 
13 

~ESEL 14 
14.7115 

16 
17 ~ 
18 ~ 
19~ ~ 20 

21 ~ 22 t.--- -~~ }._. 
24.4 25 1 
~~ • ::;?6 
..,., ., 8?7 
27.2 -

Component Retention Area 

GASOLINE 3.858 175.511 
DIESEL 14.716 418.446 

593.956 

• 
105.216mV 

. 

1 

l 

External Units 

91.38 ppm • 564.14 PPM 

655.52 

• 



l..dO name. • c~ rueno KICO 

Analysis date: 07/17/1998 16:16:25 
Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: Fid 1 
Column: XTI-5 (30x.53x1.5} 
Carrier: N2 1. 1 kg/cm2 

•
ata file: C:\PEAKWIN\0717FA7.CHR () 

Sample: CLOSE STD 
Operator: MAP 

·11.496mV 
Retentio1 

98.504mV 

2.366 i ~~ ----.....,---~=--~~~-_-_---=--=---------~~~---~-_-_---===---_-_--=.__-_----~---~---~-----; 
4~ ~ -----~::~~:===~==~==~==~==~==~~~~~~~~~~==~;:~~~ 

4.933 ~f. f"GASOLINE 

1 - L 
8~ ;;: 
9 r 

101-

11 ~ 12 
. . . "13 
13.4S14 r 

15f. 
161-
17 1-
181-
19 '
?O f.. 
21 f-
22 1-

IESEL 

~~-~~~ t 
25. 1~~~ 

~----~------------------------------------------~ 

Component 

• { 

Retention 

4.933 
13.450 

Aree Internal Units 

136.108 91 .1951 ppm 
792.069 565.3539 PPM 

928.1 n 656.5490 



- -t..~ ••~ I II C, i: -\,) ,- ...,CI\U •'II.Jv 

Analys1s date: 07/17/1998 16:16:25 
Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: FlO 2 
Column: XTl-5 (30x.53x1.5) 
Carrier: N2 1.1 kg/cm2 

Data f~e: C:\PEAKWIN\0717FB7.CHR () 
Sample: CLOSE STD 

Operator: MAP 

-4.784mV 
RetentiOt 

• 
105.216mV 

~-~ 1~--------------------------------------------------------------------------~ 

2.108 ~t --- - - -
4375 t_ /GAS~ 

6 L f 
7 ~ ~ 
~t r 

101-
gt 
13 ~ 

1 4 .05~~ ~ 
16 ~ 
17 1-
18~ 
191-
20~ 
21 1- r 

• - - •22 t- i' ;..- . 
?? ?~31.. f~!AND BY -0.024 mV 
23.9524 1- . 
~~ ~~25f- 1 ._ 

---~---- - - ---

~ T 
I 

26.17261- J>-
~--~----------------------------------------------------------------------------__J 

Component 

GASOLINE 
DIESEL 

Retention 

4.375 
14.050 

Area 

205.285 
421 .662 

External Units 

106.89 ppm 
568.48 PPM 

626.947 675.36 • 



L..clO name. 1 c:~..:~ rueno 1"\ICO 

Analysis date: 07/17/1998 15:40:46 
Method: EPA 8015 Mod 
Lab ID: GC-1 

Description: Fid 1 
Column: XTI-5 (30x.53x1 .5) 
Carrier: N2 1.1 kg/cm2 

•
ata file: C:\PEAKWIN\0717FA6.CHR () 

Sample: matrix spike 
Operator: MAP 

-11 .496mV 
Retentio1 

98.504mV 

--------~-----------------------------------------------------------------------------, 
--- 1 r 

1.841 21 
3 r 
4 .-
5 :... 
s:.. 

7 41 6 ~ = 
9 ~ 

10 r-
11 ... 

. .. gr 
13.3814r 

1 5 ~ 
161-
17 '-
18 1-
19 -
?0 ~ 
21 -
22 ~ 
23 1-
24 1-

24.6125 1-

~~ r 
28 ~ 

I F- GASOLINE 

~ 

~ 
E 

r r 
; 

----------~--------------------------------------------------------------------_J 

£mponent 

~INE 
DIESEL 

• { 

Retention 

7.416 
13.383 

Area Internal Units 

134.839 90.3445 ppm 
799.854 570.9106 PPM 

934.692 661 .2551 



Lao name: 1 EG Puerto Ktco 
Analysts date: 07/17/1998 15:40:46 

Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: FlO 2 
Column: XTI-5 (30x.53x1 .5) 
Carrier: N2 1.1 kg/cm2 

Data file: C:\PEAKWIN\0717FB6.CHR () 
Sample: matrix spike duplicate 

Operator: MAP 

-4.784mV 
Retentiot 

• 
105.216mV 

n~ -----r---=~==~==~===-~~==~==~==~========~~~~==~======~~==~~~~~~~ ,.. ,.,...,.. 1 ~ \....- - - --- - - ---- - - -- -- -- - -- -- --- -
1.566 2 t -------------------- --

3 r 
3.825 4 1-

Sf-
6 1-
7 1-a· 

~~ ~t 12 
13 

- .14 
14.8415 

16t 
17 
18!-
19;-
20t-
2 H-
221-
23~ 

.,.., n;:!24 ' 
~1·~;:!25~ 
26.1~~t 

STAND BY2.150 mV 

f 
">'-
1 

28!-
--~------------------------------------------------------~ 

Component Retention Area Extemal Units • GASOLINE 3.825 165.534 86.19 ppm 
DIESEL 14.841 405.100 546.26 PPM 

570.720 632.45 

• 



Lab name: 1 EG Pueno r<1co 
Analysis date: 07/17/1998 11 :07:32 

Method: EPA 8015 Mod 
lab 10: GC-1 

Description: Fid 1 
Column: XTI-5 (30x.53x1 .5) 
Carrier. N2 1. 1 kg/cm2 

~ata file: 0717FA2.CHR () 
~Sample: method blank 

Operator: JMP 

· 11 .496mV 
Retentiol 

~ ~~~ 1 L 
1.291 2 !.. 

3 ~ 
4 ~ 
s ~ 
6 L 
7 1-
Br 

1gt 
11 r 
g~ 14 
15 

~~[ 
18~ 
19 ~ 

23 
24 

98.504mV 

~~ t 
n~ 
~------------------------------------------------------------------------------------~ 

Component Retention Area Internal Units 

• 0.000 0.0000 

. { 



Lao name: 1 t:.G r-ueno Ktco 
Analysis date: 07/17/1998 11:07:32 

Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: FlO 2 
Column: Xll-5 (30x.53x1.5) 
Carrier: N2 1.1 kg/cm2 

Data file: 0717FB2.CHR () 
Sample: method blank 

Operator: JMP 

-4.784mV 

l 
·I 
I 
1 
I 
I 

Component Retention Area 

0.000 

External Units 

0.00 

I 
I ... 

• 
105.216mV 

T 

• 

• 



Lao name: d::G 1-'uerto KICO 

Analysis date: 07/1711998 12:32:56 
Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: Fid 1 
Column: XTI-5 (30x.53x1 .5) 
Carrier: N2 1 .1 kg/cm2 

•
ata file: 0717FA3.CHR () 

Sample: 2842-sb17@4-6/0717ch2 
Operator: MAP 

-11 .496mV 
Retenti01 

98.504mV 

----------~-----------------------------------------------------------------------. 
1.308 ~ = 

3r 
4 ... 
5 -
6 1-
7 >
SL. 
gL 

10t 
11 L 
12r-
13-
14 '-
15 -
16 ... 
17 -
18 '-
19-
20!-
21 -
22 ;.. 
23 1-

24 .4~~~ 
26 ~ 

Component 

• 

• { 

I 
1 
I 
I 
~ 

\ 

\ 
j -

Retention Area Internal Units 

0.000 0.0000 



LaO name. I t:IJ t"'UertO KICO 
Analysis date: 07/17/1998 12:32:56 

Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: FlO 2 
Column: XTI-5 (30x.53x1 .5) 
Carrier: N2 1.1 kg/cm2 

Data file: 0717FB3.CHR () 
Sample: 2842-sb18@2-4/0717ch2 

Operator: MAP 

-4.784mV 
RetentiOI 

• 
105.21E!mV 

"n~:o ~-...-STAN[' BY 2.020 mV'------- ---------- -------- ----------, 
1 .~~L r1 ~~==========================================================================1 

~~ I. 

~f I 
9 .- l 

10 1- 1 

11 ~ I 
n~ 14

1 
I 

1sr I 16.-
17 ~ 1 

18 ~ 1 19 ~ 
19.7420 f- . DIESEL 

21 f- : 
22 L- ' 
23 ~ 
24 1-
251-
261-
~---------------------------------------------------------------------~ 

Component Retention Area 

DIESEL 19.741 1.765 

1.765 

External Units 

2.38 PPM 

2.38 • 

• 



LaO name: I cG f-Juerto t<ICO 

Analysis date: 07/17/1998 13:39:53 
Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: Fid 1 
Column: XTI-5 (30x.53x1.5) 
Carrier: N2 1.1 kg/cm2 

•
ata file: 0717FA4.CHR () 

Sample: 2842-sb17 water/0717ch2 
Operator: MAP 

-11 .496mV 
Retentio1 

98.504mV 

0.000 ----------~---------------------------------------------------------------------------~ 
1 308 1\, . 2 '-

3r 
4 -
5 1-
6 -
7 -
8 '-
9 -

1or-
11 ,.. 
12r 
13r 
14 r 
15 ,... 
16 '-
17 '-
18-
19-
20r-
21 -n :... 

l 
I 

1 
' I 
I 

I 
I 
I 
' ' 

23 '-
23.85ts - ---------'-----------------------------------------------------------------------------' 

Component Retention Area Internal Units 

0.000 0.0000 

• 

• { 



Lao name. 1 t::.l:l 1-'ueno KICO 

Analysis date: 07/17/1998 13:39:53 
Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: FlO 2 
Column: XTI-5 (30x.53x1 .5} 
Carrier: N2 1.1 kg/cm2 

Data file: 0717FB4.CHR (} 
Sample: 2842-sb18water/0717ch2 

Operator: MAP • 
105216mV 

-4.784mV 
Retentiot 
n~ ~---- --------------------------------------------------------------------------------~ 
1.075 1 r 

2 t 
~ L 
s r u 
9 ~ 

101-nc 
131-
14 ~ 
15 L.. 
1S r 
17 -
18 L.. 
19 ~ 
20> 
21 :... 
22 -
231-
24 1-
25 '-
26 f-
27 r-
28!-

.I 

i 

' I 

29~~--~----------------------------------------------------------------------~ 
Component Retention Area External Units • 0.000 0.00 

• 



LaO name: I cG ,_..uerlO KICO 

Analysis date: 07/17/1998 14:17:12 
Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: Fid 1 
Column: XTI-5 (30x.53x1 .5) 
Canier: N2 1.1 kg/cm2 

Aoata file: 0717FA5.CHR () 
.. Sample: 2842-trip/0717ch2 

Operator: MAP 

-11.496mV 
Retentlot 

98 .. 504mV 

0.008 ~--------~----------------------------------------------------------------------------. 
1 ' 

1.733 2 ~ 
3 1-
4 .... 
S r 
6 1-
7 ;.. 
8 1-
g .... 

101-
11 ' 
12 ~ 
13 1-
141--
15L 
16 ~ 
17L 
18 r 
19'--
20 ~ 

21 ~ 
22 1-
23 ' 24 
25..-
261-
27!-
28 !-
29!-
~--------~--------------------------------------------------------------------------~ .ponent Retention Area Internal Units 

0.000 0.0000 

• { 



Analysis date: 07/17/1998 14:17:12 
Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: FlO 2 
Column: XTI-5 (30x.53x1 .5) 
Carrier: N2 1.1 kg/cm2 

Data file: 0717F85.CHR () 
Sample: 2842-EB6/0717ch2 

Operator. MAP 

-4.784mV 
Retentioc 

• 
105.216mV 

0.000 ,-----r·----------------------------------------------------------------------------~ 1'-
1.366 2r 

~[ 
5 1- { 
s ~ 

7 -

~t II 
101-

H ~~---
14 
15 
16 
17 1-
18 '-
19 ~ 
20 L 
21 1-
221-
23 1-
24 !-
25 .-

~[ 

~ 

I 
I 

281-
291-
~--~------------------------------------------------~--------------------------~ 

Component Retention Area External Units • 0.000 0.00 

• 



• 
QA/QC REPORT - CALl BRA TION DATA 

TEG Project #9810717CH2 
OAIL Y CALIBRATION DATE· 7/17198 

INITIAL OPENING 

COMPOUND DETECTOR CALIB RANGE RF %RSD AREA RF 

BENZENE PID#1 0.100- 10.000 26 7.1% 26.33 26.33 

TOLUENE PID#1 0.100-10.000 27 4.9% 27.66 27.66 

ETHYLBENZENE PID#1 0.100-10.000 23 9.0% 23.82 23.82 

m&p-XYLENES PI0#1 0.100 - 10.000 33 9.9% 66.50 33.25 

o-XYLENES PID#1 0.100- 10.000 27 8.9% 27.65 27.65 

BENZENE PID#2 0.100-10.000 31 7.3% 29.43 29.43 

TOLUENE PID#2 0.100-10.000 32 8.4% 32.30 32.30 

ETHYLBENZENE PID#2 0.100-10.000 26 5.2% 24.02 24.02 

m&p-XYLENES PID#2 0.100- 10.000 37 3.8% 75.95 37.98 

o-XYLENES PI0 #2 0.100-10.000 31 2.6% 31 .79 31 .79 

CALIB RANGE - RANGE OF CALIBRATION CURVE IN ppm 
INITIAL RF - AVERAGE RESPONSE FACTOR FROM MULTIPOINT CALIBRAnON CURVE 

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

AREA- AREA COUNTS FROM DAILY CAll BRAnON STANDARD 

RF- DETECTOR RESPONSE FACTOR FROM MID-POINT CALl BRAnON STANDARD 

CH2M HILL 
PROJECT NAME· SITE 2842 

CLOSING 

%DIFF AREA RF 

0.0% 24.00 24.00 

2.9% 26.64 26.64 

3.6% 24.24 24.24 

0.5% 68.01 34.01 

1.6% 27.32 27.32 

5.1% 31 .08 31 .08 

0.9% 29.58 29.58 

7.6% 25.25 25.25 

2.6% 74.01 37.00 

2.5% 33.70 33.70 

% DIFF- DIFFERENCE. IN PERCENT, BElWEEN THE AVERAGE RF AND THE OPENING OR CLOSING RF (+/- 15% ACCEPTABLE LIMfTS) 

OPE.NING- MID-POINT CALIBRATION STANDARD ANALYZED BEFORE SAMPLE ANAlYSES BEGIN 

CLOSING - MID-POINT CAll BRA nON STANDARD ANAL YZEO AFTER SAMPLES ANALYSES ARE COMPLETE 

ANAlYSES PERFORMED BY MARCO A PEDRAZA 

DATA REVIEIM;D BY KEVIN SHELBVRI£ 

TRANSGLOBAL ENVIRONMENTAL GEOCHEMISTRY 

PMB 627. HC-01 BOX 29030. CAGUAS. P.R. 00725 

TELEPHONE (767) 720-0329 FAX 789-3858 

• 

%DIFF 

8.8% 

0.9% 

5.4% 

1.8% 

0.4% 

0.3% 

7.6% 

2.9% 

0.0% 

8.7% 



QAJQC REPORT - MS/MSD OAT A 

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

TEG Project #9810717CH2 CH2M Hill 
DATE: 7/17/98 PROJECT NAME: SITE 2842 

COMPOUND SPKCON MS CONC %REC MS MSD CONC %REC MSD RPD 

(eem) {eem) {eem} 
BENZENE 1.0 1.07 107% 1.05 105% 2% 
TOLUENE 1.0 1.06 106% 1.13 113% 6% 
ETHYLBENZENE 1.0 0.96 96% 0.95 95% 1% 
TOTAl XYLENES 3.0 3.4 115% 3.3 111% 5% 

ppm = PARTS PER MILUON 
MS CONC - ANAL VZED CONCENTRATION OF SPIKED SAMPLE 

% REC - PERCENT RECOVERY OF SPIKE FROM MATRIX 

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

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

• 
TRANSGl08A1. ENVIRONMENTAL GEOCHEMISTRY 

PMB627. HC.01 80X29030, CAGUAS. P.R. 00725 

TELEPHONE (7117) 720-0329 FAX 7119-311511 

• 

ACCEPTABLE ACCEPTABLE 
RPD RECOVERY 
15% 76%-120% 
15% 75%-120% 
15% 65% -125% 
15% 72%- 120% 

• 



Lab name: TEG Puerto Rico 
Analysis date: 07/17/1998 09:21 :29 

Method: EPA 602/8020 
Lab 10: GC-2 

Description: PID 1 
Column: R><T-5 (30.x.53x5.0) 

•

Carrier: N2 1.1 kglcm2 
ata file: 0717PA1 .CHR (} 

Sample: 1 ppm BTEX OPEN 
Operetor: JMP 

-5.000mV 
Reteotior 

50.000mV 

0.000 ------.....,..-, .-- --------- ---------------- ---------, 
0.591 ~ -

1.241 1 - _.d . 
2 :- 1.... __ _ 

"'\ ")O., ' -

2.650 3 - > . 
3.258 · ~ STAND BY 3.404 mV 

t 
3.958 41 ~ Benzene 

51" 

6.308 
6 ~ 
7 .... 

8 -
8.625 
9.175 9 r 

Component 

Benzene 

~&ene 
m-_p-Xylene 
a-Xylene 

• l 

;':: Toluene 

Retention Area 

3.958 26.328 
6.308 27.662 
8.458 23.820 
8.625 66.497 
9.175 27.646 

171 .954 

External 

1.01 
0.93 
1.04 
2.02 
1.02 

6.01 

T 

I 

: 
.,. 

Internal Units 

1.0126 ppm 
0.9258 ppm 
1.0356 ppm 
2 .0151 ppm 
1.0240 ppm 

6.0131 



Lab name: TEG Puerto Rico 
Analysis date: 07/17/1998 09:21 :29 

Method: EPA 602/8020 
Description: PIO 2 

Column: RXT-5 (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

Data file: C:\PEAKWIN\0707P834.CHR () 
Sample: 1 ppm BTEX OPEN 

Operator: JMP • 
50.000rrN 

-5.000mV 
Retentiot 
0.008 ----------~------------------------------------------------------------------------~ 

1.116 1i- ) -
2:_ 

2.641 3 ~ 

3.816 4 r 

5 :-

5.983 6 ..-

7 ~ 

8.175 8r 
8.700 9~ 

Component 

Benzene 
Toluene 
Ethyl benzene 
m-_p-Xytene 
o-Xylene 

.t 

~"' _;, . 

L 
~Benzene 

I 

1 
!:-,__-.,=- Toluene 
1 

Retention Area 

3.816 29.429 
5.983 32.300 
8.016 24.017 
8.175 75.947 
8.700 31 .793 

193.486 

::: 

External Internal Units 

0.95 0.9537 ppm 
1.02 1.0211 ppm 
0.86 0.8564 ppm 
2.00 2.0049 ppm 
1.03 1.0339 ppm 

5.87 5.8700 • 

• 



Lab name: TEG Puerto Rico 
Analysis date: 07/17/1998 17:54:17 

Method: EPA 602/8020 
Lab 10: GC-2 

Description: PID 1 
Column: RXT-5 (30x.53x5.0) 

•
Carrier: N2 1.1 kg/cm2 
ata file: C:\PEAKWIN\0717PA16.CHR () 

Sample: CLOSE STD 
Operator: map 

-5.000mV 
Retenb01 

50.000mV 

.., '"10< ----------~--------------------------------------------------------------------~ ' -2.575 
3.191 3 '" 

3.900 4 ~ 

5 -

6 .258 6 r-
7 '-

8 575 
9 125 9 -
9.633 

Component 

Benzene 
Toluene 
Ethylbenzene 

:.-~ 

...- -
" y -

~ S+ ... t40 8¥ 8.37i MV i,3.-... ~ 
I 

\ 
I 

\:=====-- Toluene I 

Retention 

3.900 
6.258 
8.408 
8.575 
9.125 

" ~ '"' r 
Area 

24.000 
26.635 
24.238 
68.005 
27.316 

170.194 

Etbylheozone m-_p-Xylene 
<>-Xylene 

Extemal Internal Units 

0.92 0.9231 ppm 
0.99 0.9905 ppm 
1.05 1.0538 ppm 
2.06 2.0608 ppm 
1.01 1.0117 ppm 

6.04 6.0398 

~ 



LdO name. I t::\.:l r'IJerlO KICO 

Ana~s date: 07/17/1998 17:54:17 
Method: EPA 60218020 

Oesc:tiptlon: PID 2 
Colunn: RXT --5 (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

Data fife: 0717PB16.CHR () 
Sample: CLOSE STU 

Operator: map 

-6.000rrW 
RetantiOI 

• 
SO.OOOmV 

0.016 ,~----.........-,· ----------------------------- -------, 

1.033 :~ ( 

2.900 3~ ' - . 

3.983 4 1-

5 

6.041 6 

6.983 7 

8.175 8 
8.700 9 

1 

Component 

Benzene 
Toluene 
Ethytbenzene 
m-_p-Xytene 
o-Xylene 

Retention 

3.983 
6 .041 
8.025 
8.175 
8.700 

Area 

31 .084 
29.576 
25.254 
74.009 
33.703 

193.626 

External 

1.01 
0.94 
0.90 
1.95 
1.10 

5.89 

Internal 

I 

:t X 

1 

Units 

1.0073 ppm 
0.9350 ppm 
0.0005 ppm 
1.9537 ppm 
1.0961 ppm 

5.8926 • 

• 



Lab name: TEG Puerto Rico 
Analysis date: 07/17/1998 10:12:56 

Method: EPA 60218020 
Lab 10: GC-2 

Description: PID 1 
Column: RXT ...S (30x.53x5.0) 

•

Carrier: N2 1.1 kg/cm2 
ata file: 0717PA2.CHR () 

Sample: matrix spike 
Operator: JMP 

-5.000mV 
Retentio4 
0.~ ----------------r·~------------------------------------------------------------------~ 
0.600 I , ... 
1.391 I 

2~ 
..., A ")&: I 

2.683 j 

3.308 
31 . 

4.000 4 ~ 

5[-

6.350 
6 ~ 
7:.. . 
8 L. 

8 .650 9 
9200 -

Component B. ~ nzene 
m-_p-Xytene 
o-Xytene 

• ,. 

I . r--........,- Toluene 

l 
L EtbythMzepo ~ _p-Xylene 

}:::=...:=-- o-Xylene 

I 

I 

Retention Area External lntemal Units 

4.000 27.760 1.07 1.0677 ppm 
6.350 31 .732 1.06 1.0620 ppm 
8.483 27.636 0.96 0.9613 ppm 
8.650 75.567 2.29 2.2899 ppm 
9.200 29.849 1.15 1.1498 ppm 

192.545 6.53 6.5306 



Lab name: TEG Puerto Rico 
Analysis date: 07/17/1998 10:12:56 

Method: EPA 602/8020 
Description: PID 2 

Column: ffi<T-5 (30x.53x5.0) 
Canier: N2 1.1 kg/cm2 

Data file: 0717PB2.CHR () 
Sample: matrix spike duplicate 

Operator: JMP 

-5.000mV 
Retentio• 

• 
50 .rx»rrN 

0.000 r---- - ---.- - ------------------------------------, 

~ ' 1r 
2 f-

2.533 
31-

3 725 4 >-

5-

5.941 6 -
i 

7 1.. 

8.166 sr 
8.700 9 1-

;> -
I --r Benzene 

f::====-- Toluene I 

\ ELI;w•wzen• STAND B¥i!.7~ mV 1 r .._ ~f' X"'fl ......_ 
~t::-==-- crXylene x 

---~------~-------------------------------------------------~ 

Component 

Benzene 
Toluene 
Ethylbenzene 
m-__p-Xylene 
o-Xylene 

Retention 

3.725 
5.941 
8.008 
8.160 
8.700 

Area 

32.307 
35.590 
26.n4 
81 .728 
34.172 

210.572 

External Internal Units 

1.05 1.0469 ppm 
1.13 1.1251 ppm 
0.95 0.9547 ppm 
2.16 2.1575 ppm 
1.11 1.1113 ppm 

6.40 6.3956 • 

• 



Lab name: TEG Puerto Rico 
Analysis date: 07/17/1998 11 :15:50 

Method: EPA 602/8020 
Lab 10: GC-2 

Description: PID 1 
Column: RXT-5 (30x.53x5.0) 

•

Carrier: N2 1.1 kg/c:m2 
ata file: 0717PA3.CHR () 

Sample: method blank 
Operator: JMP 

..S.OOOmV 
Retenoo 

I 
1; 

1.416 . 

? A?o:; 

2.775 3 -

4 -

4.675 5 -

i 
.s r-
71-

s:.. 

9 r 

Component 

• 

• I' 

y · 
·, 

I 

~ -
i 
I 
I 

Retention Area 

0.000 

50.000rrN 

I 

I 

I 
!: 

I 

External Internal Units 

0.00 0.0000 



Lab name: TEG Puerto Rico 
Analysis date: 07117/1998 11 :15:50 

Method: EPA 602/8020 
Description: PID 2 

Column: RXT-5 {30x.53x5.0) 
CarTier: N2 1.1 kg/cm2 

Data file: 0717PB3.CHR () 
Sample: method blk 

Operator: JMP 

-S.OOOmV 
Retenbol 

• 
50.000rrN 

0.016 ~------.------------------------- -------------, 

1.133 1 t' 

1.941 2 '-

3 l. 

4 ~ 

sr 
6 r 

7f-
I 

8 1-, 
9 '-

Component Retention Area 

0.000 

I 

I 

- ! 

= 

External Internal Units 

0.00 0.0000 

• 

• 



Lab 10 : GC-2 
Description: PID 1 

Column: RXT-5 {30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

Data file: 0717PA4.CHR {) 
Sample: 2842-sb17@~/0717ch2 

. perator. JMP 

Retentiot 

h -
1.525 I 

2-, 
2.483 

3 f. 

g ... 

-S.OOOmV 

Component 

• 

• t-

\ 

~ 
! 
) 

Retention Area 

0.000 

SO.OOOmV 

-- -

Extemal Internal Units 

0.00 0.0000 



LaO name: I cG ,.-ueno KICO 

Analysis date: 07/17/1998 12:30:31 
Method: EPA 60218020 
Lab ID: GC-2 

Description: PID 1 
Column: ffi<T-5 (30x.53x5.0) 
Carrier. N2 1. 1 kg/cm2 

Data f~e: 0717PA5.CHR () 
Sample: 2842-sb17@4-S/0717ch2R 

Operator: JMP 

-S.OOOmV 
Retenti01 

• 
50.000mV 

0.000 ~------------~------------------------------------------------------------------~ 

1 ~ 
I 

2 1-
2.508 

3 -
' 

4f.. 
I 

5 ~ 

7-

sl-

Component 

J 

Retention Area 

0.000 

I 

i 

External Internal Units 

0.00 0.0000 • 

• 



.... ao name: 1 c:~ rueno K1co 
Analysis date: 07/17/1998 11 :31 :26 

Method: EPA 602/8020 
Description: PID 2 

Column: RXT-5 (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

Data file: 0717PB4.CHR () 

•

Sample: 2842-sb18@24/0717ch2 
perator: JMP 

-5.000mV 
Retantio1 

0016 : ~~r -----J~",..-STAND BY 3.628 mV 

2.475 I 
3r 

5 !-

sr-
71-

I 
Bf-

9 '-

Component 

• 

• { 

, 

I 
I 

l 
l 

\ 

Retention Area 

0.000 

50.000mV 

:r 

External Internal Units 

0.00 0.0000 



LdO name. I ci.;J ~ueno KICO 

Analysis date: 07/17/1998 12:30:31 
Method: EPA 602/8020 

Description: PID 2 
Column: RXT --5 (30x.53x5.0) 
Canier. N2 1.1 kg/cm2 

Data f~e: 0717PB5.CHR () 
Sample: 2842-EB-0/0717ch2 

Operator. JMP 

...S.OOOmV 
Retentiol 

• 
SO.CXXJrrfV 

0.025 1 -~ -----J ........ -----------------------------------., 
2.283 

21 l-3r 
I 

4 r-

I 

8 1-
1 

gL 

Component Retention Area 

0.000 

: I 

Extem81 Internal Units 

0.00 0.0000 

• 

• 



~ai) lidme. 1 cu r-ut::rtO n.1CO 

Analysis date: 07/17/1998 12:45:12 
Method: EPA 602/8020 

Description: PID 2 
Column: RXT-5 (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

Data file: 0717PB6.CHR () 

•

Sample: 2842-sb18 WN0717ch2 
perator: map 

-5.000mV 
Retentiot 
0.041 

1[-
tr 

2 ~ I I 

JL I 
I 

i 
4 ~ 

~ 
Sf- r 
sr I 

\j 7 j 
I 

7.716 :t 11 • 

I 
Component Retention Area 

0.000 

• 

• ( 

50.000mV 

.! 

I 

I I 

External Internal Units 

0.00 0.0000 



Clteg Transglobal Environmental Geochemistry Chain of Custody Record , PO# ______________ __ 

I /' 
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'"" 7/t(./91 I of j_ 

·' 
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C\eg 
• Leader In On-Site SampJ1ng and AnalySIS 

July 19, 1998 
TEG Project #9810709CH2 

• 

• 

Mr. Marty Clasen 
CH2MHILL 
4350 W. Cypress Street, Suite 600 
Tampa, Florida 33607 

SUBJECT: DATA REPORT- CH2M HILL PROJECT N0.146801.US.SC 
SITE #2842 

Dear Marty, 

Please find enclosed the analytical report for the samples collected by CH2M HILL personnel 
from the above-referenced site and delivered to TEG under the proper chain-of-custody protocol. 
TEG's Puerto Rico certified-chemist performed the following analyses: 

• 3 soil samples analyzed for TRPH by modified EPA test method 418 .1. 
• 2 water samples analyzed for TRPH by modified EPA test method 418 .1 . 
• 3 soil samples analyzed for TPH-gas/diesel by modified EPA test method 8015. 
• 2 water samples analyzed for TPH-gas/diesel by modified EPA test method 8015. 
• 3 soil samples analyzed for BTEX by modified EPA test method 8020. 
• 2 water samples analyzed for BTEX by modified EPA test method 8020. 
• 1 trip blank water sample analyzed for BTEX by modified EPA test method 8020. 
• 1 equipment blank water sample analyzed for TPH-gas/diesel, TRPH and BTEX. 
• Laboratory QNQC analyses for TPH-gas/diesel, TRPH 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. 

TEG 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, 
TEG 

Attachments 

TEG-PUERTO RICO • PMB 627. HC·OI Box 29030. Caquas. PR 00725 • Phone (787)720.0329 • Fax (7871 789-3858 • Pacer 759-1255 Un1t 217-4053 



~eg 
The Wor1Cll.eader In On-S1te Sampling and Analysis 

CH2M HILL PROJECT NO. 146801.US.SC 
ROOSEVELT ROADS NAVY BASE, SITE 2842 

CEIBA, P.R. 

TEG Project #9810709CH2 

TRPH (EPA Method 418.1) ANALYSES OF SOIL 

SAMPLE DATE 

NUMBER 

METHOD BLANK 

2842-SB8 @ 1 0'-12' 

2842-SB9 @ 4'-6' 

2842-DUPE2 

DETECTION LIMIT (mg/kg) 

ANALYZED 

7/17/98 

7/17/98 

7/17/98 

7/17/98 

TRPH (EPA Method 418.1) ANALYSES OF WATER 

SAMPLE 

NUMBER 

METHOD BLANK 

2842-SB8 

2842-SB9 

2842-EB2 

DETECTION LIMIT (mg/L) 

SAMPLING PERFORMED BY CH2M HILL PERSONNEL 

DATE 

ANALYZED 

7/17/98 

7/17/98 

7/17/98 

7/17/98 

"NO" INDICATES NOT DETECTED AT LISTED DETECTION LIMIT 

mgll• MILLIGRAMS PER LITER 

mglkg • MIWGRAMS PER KILOGRAM 

CONCENTRATIONS BASED ON DRY WEIGHT 

ANALYSES PERFORMED BY: MARCO A. PEDRAZA 

DATA REVIEWED BY: KEVIN SHELBURNE 

Page 1 of3 

TRPH 

(mg/kg) 

ND 

100 

80 

77 

10 

TRPH 

(mg/L) 

ND 

ND 

ND 

ND 

10 

rEG-PUERTO RICO • PMB 627 HC -0 I Box 29030. Caguas. PR 00725 • Phone 17871 720-0329 • Fax 17871 789-3858 • Paqer 759·1255 Un1t 21 7 ·'1053 

• 

• 

• 



• 

• 

• 

CH2M HILL PROJECT NO. 146801.US.SC 
ROOSEVELT ROADS NAVY BASE, SITE 2842 

CEIBA, P. R. 

TEG Project #9810709CH2 

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

SAMPLE 
NUMBER 

METHOD BLANK 

2842-SB8 @ 1 0'-12' 
2842-SB9 @ 4'-6' 

2842-DUPE2 

DETECTION LIMIT (mg/kg) 

DATE 
ANALYZED 

7/10/98 

7/10/98 
7/10/98 
7/10/98 

TPH-GAS 
C5-C12 
(mg/kg) 

NO 

NO 
NO 
NO 

10 

TPH-DIESEL 
C13-C24 
(mg/kg) 

NO 

NO 
NO 
NO 

25 

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

SAMPLE 
NUMBER 

METHOD BLANK 

2842-SB8 
2842-SB9 
2842-EB2 

DETECTION LIMIT (mg/L) 

SAMPLING PERFORMED BY CH2M HILL PERSONNEL 

DATE 
ANALYZED 

7/10/98 

7/10/98 
7/10/98 
7/10/98 

"NO" INDICATES NOT DETECTED AT LISTED DETECTION LIMIT 

CONCENTRATIONS BASED ON DRY WEIGHT 

Page 2 of 3 

TPH-GAS 
C5-C12 
(mg/L) 

NO 

NO 
NO 
NO 

10 

TPH-DIESEL 
C13-C24 

(mg/L) 
NO 

NO 
NO 
NO 

25 

molkO = MIL.LIGRAMS PER KILOGRAM 

mg/L = MILLIGRAMS PER LITER 

ANALYSES PERFORMED BY: JOSE M. PEREZ 

DATA REVIEWED BY: KEVIN SHELBURNE 

TEG-PUERTO RICO · PMB 627. HC-01 Box 29030. (aquas. PR 00725 • Phone (7871720-0329 • Fax (7871 789-3858 • Pager 759-1255 Untr 217-<!053 



CH2M HILL PROJECT NO. 146801.US.SC 
ROOSEVELT ROADS NAVY BASE, SITE 2842 

CEIBA, P.R. 

TEG Project #9810709CH2 

BTEX (Mod. EPA Method 8020) ANALYSES OF SOIL 

ETHYL- TOTAL 
SAMPLE DATE BENZENE TOLUENE BENZENE XYLENE$ 
NUMBER ANALYZED (m~/kg) (m~/k~) (mg/kg~ (mg/kg) 

METHOD BLANK 7/10/98 NO NO NO NO 

2842-SB8@ 10'-12' 7/10/98 NO NO NO NO 
2842-SB9 @ 4'-6' 7/10/98 NO NO NO NO 

2842-DUPE2 7/10/98 NO NO NO NO 

DETECTION LIMIT (mg/kg) 0.05 0.05 0.05 0.15 

BTEX (Mod. EPA Method 8020) ANALYSES OF WATER 

ETHYL- TOTAL 
SAMPLE DATE BENZENE TOLUENE BENZENE XYLENE$ 
NUMBER ANALYZED ~mg/L) (m~lq (mg/L) (mg/L) 

METHOD BLANK 7/10/98 NO NO NO NO 

2842-SB8 7/10/98 NO NO NO NO 
2842-SB8 rep. 7/10/98 NO NO NO NO 

2842-SB9 7/10/98 NO NO NO NO 
2842-TRIP 7/10/98 NO NO NO NO 
2842-EB2 7/10/98 NO NO NO NO 

DETECTION LIMIT (mg/L) 0.05 0.05 0.05 0.15 

SAMPliNG PERFORMED BY CH2M HILL PERSONNEL ANALYSES PERFORMED BY: JOSE M. PEREZ 
mg/l<g • MILLIGRAMS PER KILOGRAM DATA REVIEWED BY: KEVIN SHELBURNE 
mgiL • MILLIGRAMS PER LITER CONCENTRATIONS BASED ON DRY WEIGHT 
"ND"INDICATES NOT DETECTED AT LISTED DETECTION LIMIT 

-2 .. 
/ <''~(. -.':' 

( "/tor.52.6136 "\· 1 . (' .. . . .. . ., .. ,....: , .. u~\· ..... 

Page 3 of 3 

TEG-PUERTO RICO oPMB 627. HC·OI Box /9030. Caguas. PR 00725 • Phone (7871720-0329 • Fax (787) 789-3858 • Pctqer 759- I 255 Un1c 217-4053 
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• 
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• 

QA/QC REPORT - CALIBRATION OAT A 

TEG Project #9810709CH2 

DAILY CALIBRATION DATE · 7/17/98 

INITIAL OPENING 

COMPOUND DETECTOR CALIB RANGE RF %RSD ABS RF 

TRPH IR 10-1,000 764.6 15.7% 0.703 711.2 

CAUB RANGE - RANGE OF CAUBRATION CURVE IS IN ppm 

INITIAL RF ·AVERAGE RESPONSE FACTOR FROM MUL nPOINT CALIBRATION CURVE 
% RSO • UNEARfTY OF MUL nPOINT CALIBRATION CURVE (+I· 20% ACCEPTABLE UMITS) 
AAEA ·AREA COUNTS FROM DAILY CALIBRATION STANDARD 

RF ·DETECTOR RESPONSE FACTOR FROM MID-POINT CAUBRATlON STANDARD 
% DIFF ·DIFFERENCE. IN PERCENT. BETWEEN THE AVERAGE RF AND THE OPENING OR CLOSING RF (+I· 15% ACCEPTABLE UMITS) 
OPENING • MIIH'OINT CAUBRA nON STANDARD ANAL VZED BEFORE SAMPLE ANALYSES BEGIN 
CLOSING • MIIH'OINT CAUBRA nON STANDARD ANAL VZED AFTER SAt.IPLES ANALYSES ARE COMPLETE 

ANALYSES PERFORMED BY: MARCO A._ PEDRAZA 

DATA REVIEWED BY: KEVIN SHELBURNE 

TRANSGLOBAL ENVIRONMENTAL GEOCHEMISTRY 
PMB 627. HC-01 BOX 29030. CAGUAS. P R. 00725 

TELEPHONE (187)720-0329 FAX 789-3858 

CH2M HILL 

PROJECT NAME· SITE 2842 

CLOSING 

%DIFF ABS RF 

7.0% 0.704 710.2 

• 

%DIFF 

7.1% 



QA/QC REPORT - MS/MSD DATA 

MATRIX SPIKE (MS)IMATRIX SPIKE DUPLICATE (MSD) 

TEG Project #9810709CH2 
DATE : 6/26/98 

COMPOUND SPK CONC MS CONC %REC MS MSD CONC %REC MSD 
(ppm) (ppm) (ppm) 

TRPH 500 535 1 07% 542 

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

% REC- PERCENT RECOVERY OF SPIKE FROM MATRIX 

108% 

CH2M HILL 
PROJECT NAME: SITE 2842 
RPD ACCEPTABLE ACCEPT ABLE 

RPD RECOVERY 
1% 15% 80%-120% 

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

ANAlYSES PERFORMED BY: MARCO A. PEDRAZA 

DATA REVIEWED BY: KEVIN SHELBURNE 

• 
TRANSGLOBAL. ENVIRONMENTAL GEOCHEMISTRY 

PMB 627, HC-{)1 BOX 29030, CAGUAS, P.R 00725 

TELEPHONE (787} 120·0329 FAX 789-3858 

• • 



• 
QA/QC REPORT- CALIBRATION DATA 

TEG Project #9810709CH2 
DAILY CALIBRATION DATE· 7/10/98 

INITIAL OPENING 
COMPOUND DETECTOR CALIBRANGE RF %RSD AREA RF 
TPH GASOLINE FlO #1 (gc1) 10-40,000 0.50 9.7% 129.89 0.43 
TPH GASOLINE FlO #2 (gc1) 10-40,000 0.65 8.1% 186.27 0.62 

TPH DIESEL FlO #1 (gc1) 25-40,000 0.47 8.8% 606.11 0.40 
TPH DIESEL FlO #2 (gc1) 25-40,000 0.25 5.4% 344.94 0.23 

CALIS RANGE- RANGE OF CALIBRATION CURVE IN ppm 
INITIAL RF -AVERAGE RESPONSE FACTOR FROM MULTIPOINT CALIBRATION CURVE 
% RSO - LINEARITY OF MULTIPOINT CALIBRATION CURVE(+/- 15% ACCEPTABLE LIMITS) 
AREA - AREA COUNTS FROM DAILY CALIBRATION STANDARD 
RF- DETECTOR RESPONSE FACTOR FROM MID-POINT CALIBRATION STANDARD 

CH2M HILL 
PROJECT NAME· SITE 2842 

• 

CLOSING 
%DIFF AREA RF %DIFF 
12.9% 136.29 0.45 8.6% 
4.9% 189.54 0.63 3.2% 
13.5% 770.91 0.51 10.1% 
6.9% 410.84 0.27 10.9% 

% OIFF- DIFFERENCE, IN PERCENT. BElWEEN THE AVERAGE RF AND THE OPENING OR CLOSING RF (+/- 15% ACCEPTABLE LIMITS) 
OPENING- MID-POINT CALIBRATION STANDARD ANALVZED BEFORE SAMPLE ANALYSES BEGIN 
CLOSING- MID-POINT CALl BRA liON STANDARD ANAL VZED AFTER SAMPLES ANALYSES ARE COMPLETE 

ANALYSES PERFORMED BY: JOSE M. PEREZ 

DATA REVIEWED BY: KEVIN SHELBURNE 

TRANSGLOBAL ENVIRONMENTAl GEOCHEMISTRY 

PMB 627. HC01 BOX 29030. CAGUAS. P.R. 00725 

TELEPHONE (787) ~29 FAX 789-3858 



QA/QC REPORT - MS/MSD DATA 

MATRIX SPIKE (MS)IMATRIX SPIKE DUPLICATE (MSD) 

TEG Project #9810709CH2 

COMPOUND 

TPH-GAS 
TPH-DIESEL 

SPKCON 
(ppm) 
100 
500 

ppm = PARTS PER MILUON 

MS CONC o/oREC MS MSD CONC o/oREC MSD 
(ppm) (ppm) 

85 85% 83 83% 
535 107% 581 116% 

MS CONC -ANAL VZED CONCENTRATION OF SPIKED SAMPLE 

% REC- PERCENT RECOVERY OF SPIKE FROM MATRIX 

CH2M HILL 
PROJECT NAME: SITE 2842 

RPD ACCEPT ABLE ACCEPT ABLE 
RPD RECOVERY 

3% 15% 80%-120% 
8% 15% 80%-120% 

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

ANALYSES PERFORMED BY: JOSE M. PEREZ 

DATA REVIEWED BY: KEVIN SHELBURNE 

• 

TRANSGL08Al ENVIRONMENTAL GEOCHEMISTRY 

PMB 627, H<AI1 BOX 29030, CAGUAS. P.R 00725 

TELEPHONE (787) 720-0329 FAX 789-3858 

• • 



Lab name: TEG Puerto Rico 
Analysisdate: 07/10/199811 :43:23 

Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: Fid 1 
Column: XTI-5 (30x.53x1 .5) 
~CarTier: N2 1.1 kg/cm2 
~ata file: 0710FA1.CHR () 

Sample: 1 00/500ppm G/0 Opening 
Operator: JMP 

-11.496mV 
RetenbOt 
0.008 
1.241 it ~----·-

' 
4.150 ~ t ~GASOLINE 

6 [-
7 ~ = 
81-
g :,. e_ 

10 t 
11 

11 .9412 f ~ DIESEL 
13 ~ 14 
15 ~ 
161-

t= 17 t-
18:.. 
19t "' 20 . I> 

f=--21 : i 

Component Retention Area 

GASOLINE 4.150 129.890 
DIESEL 11.941 606.112 

• 736.002 

. , 

98.504mV 

Internal Units 

87.0289 ppm 
432.6240 PPM 

519.6529 



... 

Lab name: TEG Puerto Rico 
Analysis date: 07/10/1998 11 :43:23 

Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: FlO 2 
Column: XTI-5 (30x.53x1.5) 
Carrier: N2 1. 1 kg/cm2 

Data file: 0710FB1.CHR () 
Sample: 1 00/500ppm G/0 Opening 

Operator. JMP 

-4.784mV 
Retentiol 

• 
105.216mV 

o.003~ fc--~~==~~======================~================================~ 
3 216 3L . 4 '-

~ t 
8 J
g ,_ 

10 1-
11 t 

11 .85l~t 
15~ 
16 1-
171-
18~ 
19r-
20f-
21 !-

/ GASOUNE 
~ 

L 

- T 

----~~--------------------------------------------------------------------------~ 

Component Retention Area External Units 

GASOLINE 3.216 186.274 94.99 ppm 
DIESEL 11.858 344.943 465.05 PPM 

531 .218 560.04 • 

I • 



Lab name: TEG Puerto Rico 
Holding time: 

Analysis date: 07/10/1998 20:30:11 
Method: EPA 8015 Mod 
Lab ID: GC-1 

Description: Fid 1 

•

Column: XTI-5 (30x.53x1 .5) 
Carrier: N2 1. 1 kg/cm2 
p. prog: 1 ODEGMIN. TEM 

Data file: 0710FA8.CHR () 
Sample: 100/500 gas dsl closing 

Operator: JMP 

-11 .~96mV 

Retentior 
98.504mV 

.---------r---------------------------------------------------------------------0 1 
2.216 t 

4f.. 
4583 ~ ~-

7[ 

~t 
1Qt. 
11 ~ 

11 .8712 }-
13r 
14 '-
15 : 
16r-
17 '-
18 ~ 
19 ~ 
20-
21 1-
22 :.. 
23L 
24 ~ 
25 r 
26 ' 27t 

• 32 1.. 
33 ' 
34 ~ 

Component 

GASOLINE 
DIESEL 

e t 

·, 
~GASOLINE 

F-
~DIESEL 
r 
F 

Retention 

4.583 
11 .875 

Area Internal Units 

136.291 91.3179 ppm 
770.907 550.2491 PPM 

907.198 641 .5670 

-!!!!!!!!!!!!!! 



Lab name: TEG Puerto Rico 
Analysis date: 07/10/1998 20:30:11 

Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: FlO 2 
Column: XTI-5 (30x.53x1 .5) 
Carrier. N2 1 .1 kg/cm2 

Data file: 0710FB8.CHR () 
Sample: 100/500 gas dsl closing 

Operator: JMP 

-4.782mV 
Retentiot 

• 
105.218mV 

n~ c---~~ ·==-==========================================================~==~==~~==~ - - -· 1 \... .__ 
1.650 2 f.. 

31-
4 !-
5!-
6 '-

6.575 7 ~ 

~~ 
10 r 
11 r-

12i-

13 .63ut~ 
15, 
16!-
17!-
18~ 
19!-
20 ~ 
21 !-

~~ r 
24 !-

Component 

GASOLINE 
DIESEL 

I 

/;_-. GASOLINE 
1 

Retention 

6.575 
13.633 

-- I 

Area External Units 

189.539 96.66 ppm 
410.837 553.88 PPM • 600.376 650.54 

• 



-------------------------------------------
Lab name: TEG Puerto Rico 

Analysis date: 07/10/1998 12:15:03 
Method: EPA 8015 Mod 
Lab ID: GC-1 

Description: Fid 1 
Column: XTI-5 (30x.53x1.5) 

•

Canier: N2 1.1 kg/cm2 
ata file: 0710FA2.CHR () 

Sample: matrix spike 
Operator: JMP 

-11.496mV 
Retentio1 
n &:0") 

1.366 ~ ~ 

~ t 
4 791 5 - / STAND BY 2.182 mV 

6 - I 
7 ~ k-
~ t ,or 

11 , 
12 ~ 

12.5513 1-
14 f-
15 f-
16 \-
17 L-
18L 
19' 
20~ ~ 
21 r ~ 

~~ ~r r 
25 l 

26[ ' 
27 J 

98.504mV 

28 1- 1 

29[_ ________ ~·~------------------------------------------------------------------------~ 
.ponent 

GASOLINE 
DIESEL 

. , 

Retention 

4.791 
12.550 

Area Internal Units 

127.469 85.4066 ppm 
750.072 535.3n9 PPM 

an.541 620.7846 



Lab name: TEG Puerto Rico 
Analysis date: 07/10/1998 12:15:03 

Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: FlO 2 
Column: XTI-5 (30x.53x1 .5) 
Carrier: N2 1. 1 kg/cm2 

Data file: 0710FB2.CHR () 
Sample: matrix spike duplicate 

Operator: JMP 

-4.784mV 
Retentiot 

• 
105.216mV 

0.616 1 ._;------.•c...i.J;T(.aAJilNIODi..EB~Y~2~1~84~m~V=~~~========~=====================4 2t 
2.916 3r 

4 r-
5 f-
6 t... 
7 ~ 

18~ 
11 t 
12 1-

12.4113!-
14l-
15 t 
16 
17 1-
18 1-
19 :-

?~~~~ t 
.;.: ;ci25 ~ 
;;;; ;;;;26 ~ 
':~ ~~~~ ~ 

,....r GASOLINE 

1 

iTAND BY2.192 mV 

I 

L 
I 

29.7~9-~--~---------------------------------------~ 
Component 

GASOLINE 
DIESEL 

I 

Retention 

2.916 
12.416 

Area 

162.003 
431 .093 

593.096 

External Units 

82.61 ppm 
581 .19 PPM 

663.80 

• 

• 



Lab name: TEG Puerto Rico 
Holding time: 

Analysis date: 07/10/1998 12:52:06 
Method: EPA 8015 Mod 
Lab ID: GC-1 

Description: Fid 1 

•

Column: XTI-5 (30x.53x1 .5) 
Carrier: N2 1.1 kg/cm2 
p. prog: 10DEGMlN.TEM 

Data file: 0710FA3.CHR () 
• Sample: METHOD BLANK 

Operator. JMP 

-11.496mV 
Retentlo! 

98.504mV 

1 .316j~~--------~~~~~~~~~~~~~~~~~~it~~~~~~.~==~==~~~==========~ 
3~ / -
4 1- ( 
Sr 
6!-
7 '
Bf-
9 ' 
10~ 
11 ,.. 
12 :-
13.-
14 '-
15 '-161-
17 1-
18 1-
19 f-
20 f-
21 1-
?.2 1-
23 '-
24 '-
25 ~ 
26 r-
27 1-

·~ 32~ 
33r 
34 

I 
I 
J 
I 
I 
~ 

\ 
I 

? 
? 
l 
J 
' 

L-------~~--------------------------------------------------------------------~ 

Component Retention Area Internal Units 

0.000 0.0000 

. , 



Lab name: TEG Puerto Rico 
Analysis date: 07/10/1998 12:52:06 

Method: EPA 8015 Mod 
Lab ID: GC-1 

Description: FID 2 
Column: XTJ-5 (30x.53x1.5) 
Carrier: N2 1. 1 kg/cm2 

Data file: 0710FB3.CHR () 
Sample: METHOD BLANK 

Operator. JMP 

-4.782mV 
Retentio1 

• 
105.218mV 

1 .216~[! ----~~~~;;;;~;;~;;~~~~~~~~~~~~~~~==~~:::::::::::::::::=::::::::::~ 
3 ' 4[ 
5~ 
6 L 
7' 

1~ ~ 
11 f-
12!-
13L 
14 ~ 

~~t 
17 ~ 18 f-
19 f-
20 f-
21 1-
22 f-
23 ' 
24 
25 
26 
27 
28 

31 
32 
33 

I 
I 
I • 

~L_--~--------------------------------------------------------------------------= 
Component Retention Area External Units 

0.000 0.00 

I • 
----------------------------- - -· ----~~ 



Lab name: rEG Puerto Rico 
Analysis date: 07/10/1998 14:10:29 

Method: EPA 8015 Mod 
Lab 10 : GC-1 

Description: Fid 1 
Column: XTI-5 (30x.53x1 .5) 

•

Carrier: N2 1.1 kg/cm2 
ata file: 0710FA4.CHR () 

Sample: 2842 S8-8/0709CH2 
Operator: JMP 

-11.496mV 
Retentiot 

98.504mV 

0 0~ ----------~ ---------------------------------------------------------------------------, 
1.458 t 

3~ 

4~ 
5 r-
6 !-
7L 
8 !
g :... 

10 1-
11 ~ 
12 :... 
13!-
14 1-
15 ~ 
16 1-
17 1-
181-
191-
?Oi-
21 ,... 
22 -
23 :... 
24 -
25 ;-
26 1-
2 7 1-
28 .-
29 '-
30 1-. f 

' . .-

L-------------------------------------------------------------------------------~ 

Component Retention Area Internal Units 

0.000 0.0000 

. , 



Lab name: TEG Puerto Rico 
Analysis date: 07/1011998 14:10:29 

Method: EPA 8015 Mod 
Lab 10: GC~1 

Description: FlO 2 
Column: XTI~5 (30x.53x1 .5) 
Carrier: N2 1. 1 kglcm2 

Data file: 0710FB4.CHR () 
Sample: 2842 SB~9/0709CH2 

Operator: JMP 

-4.782mV 
Retenboc 

• 
105.218mV 

n 0?" --,-STAN(' BY -0.104 rrN- - ---------------------------------, 
1 .316~ ~ ----~~==~-=-=--~===========-==========~=================-==~==~~~-=--==--~~ 

J ,.. 
4 >
St-
6 1-
7 ~ 
8 '-
9 L 

10 f-
11 '-
12 :.. 
13 -
14 >-
15 '-
16 '-
17-
18 !.. 
19 -
20 -
21 r 
22 -
?3-
24 -
25 -
26~ 
27'-
28t-
291-
30'-
31 !-
32 -
33 l 
34 t.. 

I 

·I 
i 

I 

----~--------------------------------------------------------------------------~ 

Component Retention Area External Units 

0.000 0.00 

I • 



Lao name: 1 t:G Puerto Kico 
Analysis date: 07/10/1998 15:05:07 

Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: Fid 1 
Column: XTI-5 (30x.53x1 .5) 
Canier. N2 1.1 kg/cm2 
~ata file: 0710FA5.CHR () 
~ample: 2842 DUPE 2/0709CH2 

Operator. JMP 

-11496mV 
Retent101 

98.504mV 

0.025 .------------------------------------------------, 
1 1-

1.458 21-
3;.. 
4 ~ 

5 '-
6:. 
1L 
fir 
9 t-

101-
11 1-
12 i-
13L 
14L 
151 

16t 
17 -
181-
19~ 
201-
?1 '
n :.. 
73L 
24' 
25t 
26' 
27~ 
281-
29L 

\~----

t 
I 

• ------~-----------------------------------------------------~ 
Component Retention Area Internal Units 

0.000 0.0000 

e t 



Lao name: 1 EG Puerto R1co 
Analysis date: 07/10/1998 19:54:09 

Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: FlO 2 
Column: XTI-5 (30x.53x1 .5) 
Carrier: N2 1.1 kg/cm2 

Data file: 0710F87.CHR 0 
Sample: 2842-SB8-H20 

Operator: JMP 

-10.000mV 
Retentlo1 
0.000 -

1 -
1.516 2 1-

'!....-.._ ----
3 -
4 ~ 

5!-
6 '-
7 "-
Sf-
g :.. 

10t 
11 
12 ~ 13 
14 f-

15 ~ 16 
17 
18.-
191-
2QL. 
?1 '-
22 ~ 
23 
24 
25 
26 
27 
28 

Component Retention Area 

0.000 

I 

• 
100.000mV 

-- --

T 

External Units • 0.00 

• 



Lab name: TEG Puerto Rico 
Analysis date: 07/10/1998 15:05:07 

Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: FlO 2 
Column: XTI-5 (30x.53x1 .5) 

.. 

Carrier: N2 1.1 kg/cm2 
ata file: 0710FB5.CHR () 

Sample: 2842 SB-9 H20/0709CH2 
Operator: JMP 

-4.782mV 
Retenti01 

105.218mV 

nn~~ ----~>.--------------------------------------------------------------------------------, 
1.383 ~ ~ -----==:.._::==:........======-=====--====- -- -- -- --

3 ~ ~ T 
4 -

1
/ I 

5 L 
6 ~ 

7 -
8 !-
g :.. 

10r-
11 L. 
12 f-
13 ~ 
14t-
15L. 
16!-
17 '-
18-
19-
20 '-
21 :.. 
22 ~ 
23 f-
24 !-
25>-
26i-
27L. 
28~ 
29l-
30I-

• ----~--------------------------------------------------------------------------~ 
Component Retention Area External Units 

0.000 0.00 

e t 



.. do name. , ..:~.:~ r-ueno K1co 
Analysis date: 07/10/1998 15:56:31 

Method: EPA 8015 Mod 
lab ID: GC-1 

Description: Fid 1 
Col001n: XTI-5 (30x.53x1 .5) 
Carrier: N2 1. 1 kglcm2 

Data file: 0710FA6.CHR () 
Sample: 2842 EB2/0709CH2 

Operator. JMP 

-11 .496mV 
Retentioc 

• 
98.504mV 

0.033 .---------~-·---------------------------------------------------------------------------, 
1 1.475 2 

4 

~~ 

j~ 
H ~ 13 
14 
15 
16 17r 
18 1 

~~ ~-22 
23 
24 

~~ [ 
27~ 
281-
291-
301-
31 1-
32 
33 
34 

Component 

I 

' I 
I 

j 

I 
I 
I 

~ 
' I 

J 
I 

Retention Area Internal Units 

0.000 0.0000 

• 



• 
QAJQC REPORT- CALIBRATION DATA 

TEG Project #9810709CH2 
DAILY CALIBRATION DATE· 7/10/98 

INITIAL OPENING 

COMPOUND DETECTOR CALIS RANGE RF %RSD AREA RF 

BENZENE PID#1 0.100- 10.000 26 7.1% 131 .59 26.32 

TOLUENE PID#1 0.100-10.000 27 4.9% 134.46 26.89 

ETHYLBENZENE PID#1 0.100-10.000 23 9.0% 114.97 22.99 

m&p-XYLENES PID#1 0.100- 10.000 33 9.9% 334.05 33.41 

o-XYLENES PID#1 0.100- 10.000 27 8.9% 136.08 27.22 

BENZENE PID#2 0.100-10.000 31 7.3% 154.29 30.86 

TOLUENE PID#2 0.100- 10.000 32 8.4% 158.16 31 .63 

ETHYLBENZENE PID#2 0.100- 10.000 26 5.2% 129.00 25.80 

m&p-XYLENES PID #2 0.100- 10.000 37 3.8% 378.81 37.88 

o-XYLENES PID#2 0.100 - 10.000 31 2.6% 153.75 30.75 

CALIS RANGE · RANGE OF CAliBRATION CURVE IN ppm 

lNITlAl 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 MI~NT CAliBRATION STANDARD 

CH2M HILL 
PROJECT NAME· SITE 2842 

CLOSING 

%DIFF AREA RF 

0.0% 14.68 29.35 

0.0% 15.29 30.58 

0.0% 12.86 25.71 

0.0% 33.82 33.82 

0.0% 13.07 26.15 

0.5% 16.79 33.58 

1.2% 17.71 35.41 

0.8% 14.79 29.57 

2.4% 40.56 40.56 

0.8% 16.63 33.27 

% DIFF ·DIFFERENCE. IN PERCENT. BETWEEN 11-IE AVERAGE RF AND 11-IE OPENING OR O.OSING RF (+/- 15% ACCEPTABLE LIMITS) 

OPENING· MID-POINT CALIBRATION STANDARD ANAL VZEO BEFORE SAMPLE ANALYSES BEGIN 

CLOSING· MID.f'OtNT CAliBRATION STANDARD ANAL VZED AFTER SAMPLES ANALYSES ARE COMPLETE 

ANALYSES PE.RfORMEO BY. JOSE M. PEREZ 

DATA REVIEWED SY. KEVIN SHELBURNE 

TRANSGLOBAL ENVIRONMENTAL GEOCHEMISTRY 

PMB 627. HC-01 BOX 29030. CAGUAS. P.R. 00725 

TElEPHONE (787) 7~329 FAX 789-3858 

• 

%DIFF 

11.5% 

13.7% 

11.8% 

1.2% 

3.9% 

8.3% 

10.7% 

13.7% 

9.6% 

7.3% 



• 

QA/QC REPORT • MS/MSD DATA 

MATRIX SPIKE (MS)IMATRIX SPIKE DUPLICATE (MSD) 

TEG Project #9810709CH2 CH2M HILL 
DATE: 7/10/98 PROJECT NAME: SITE 2842 

COMPOUND SPK CONC MS CONC %REC MS MSD CONC %REC MSD RPD 

{~~m} {~12m} (e~m} 
BENZENE 5.0 4.96 99% 4.72 94% 5% 
TOLUENE 5.0 4.97 99% 4.79 96% 4% 
ETHYLBENZENE 5.0 4.97 99% 4.95 99% 0% 
TOTAL XYLENES 15.0 14.9 100% 14.3 98% 4% 

ppm = PARTS PER MILLION 
MS CONC -ANAL VZED CONCENTRA T10N OF SPIKED SAMPLE 

OX. REC- PERCENT RECOVERY OF SPIKE FROM MATRIX 

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

ANAlYSES PERFORMED BY: JOSE t.l P£REZ 

DATA REV1EWEO BY: KEVIN SHELBURNE 

TRANSGl.OBAl ENVIRONMENTAl GEOCHEMISTRY 

PMB 627. HC-01 BOX 29030. CAGUAS. P.R. 00725 

TELEPHONE (787)7~ FAX 789-3858 

• 

ACCEPTABLE ACCEPTABLE 
RPD RECOVERY 
15% 76%- 120% 
15% 75% - 120% 
15% 65%- 125% 
15% 72%- 120% 

• 



Lao name: 1 EG Puerto Rrco 
Analysis date: 07/10/1998 13:36:46 

Method: EPA 602/8020 
l ab ID: GC-2 

Description: PID 1 
Column: RXT-5 (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

•
Data file: 0710PA1 .CHR () 
Sample: 5 ppm BTEX Opening 

Operator: JMP 

-5.000mV 
Retentioc 

50.000mV 

0.000 -------...-1 .------------------------------------, 
0.741 1: ~-
1.266 ~1 -
?0::r.\ 2 - ~~ 
2.425 Y-=- -
2.950 3-
3.566 ~t:~=-=============-- ~1~0 1!1 I 3.0~ mV -a~::f:....__ 

5 :-

5.716 6 ~ 

7 ~ 

7 933 a ~ 
8.466 ' 

9 t-

Component 

Benzene 

. nzene 
m-__p-Xylene 
o-Xytene 

., 

\:::=============~-- ToiJene . 

Retention Area External Internal Units 

3.566 131.594 5.06 5.0613 ppm 
5.716 134.458 5.00 5.0000 ppm 
7.766 114.970 5.00 5.0000 ppm 
7.933 334.050 5.00- Jtl. • 5.0000 ppm X '2.. -a. to.u• 
8.466 136.079 5.00 5.0000 ppm 

851 .151 25.06 25.0613 
~ 



Lao name: TEG Puerto Rico 
Analysis date: 07/10/1998 13:36:46 

Method: EPA 602/8020 
Description: PID 2 

Column: RXT-5 (30x.53x5.0) 
Carrier. N2 1.1 kg/cm2 

Data file: 0710PB1.CHR () 
Sample: 5 ppm BTEX Opening 

Operator. JMP 

-5.000mV 
Retenbol 

0.350 ' -~ : 0.908 1 L 
' 

2.150 2 ;- ~-
3.250 31- 1::::===== = === = ==---- ~~IQ8¥2.7o4irrfl/ \3....a-~ ·-

4;.. 

5.333 5 ~ t::::=== = =======---- :fJ"oluene 
6 ~ 

I 

---- 7 '-- I 
7.516 I T, 
8 .041 sr- - 5-xylene 

g l.. I 
~ 

Component Retention Area External Internal Units 

Benzene 3.250 154.294 5.00 5.0000 ppm 
Toluene 5.333 158.160 5.00 5.0000 ppm 
Ethylbenzene 7.358 129.003 5.00 5.0000 ppm 
m-_p-Xylene 7.516 378.812 10.00 10.0000 ppm 
a-Xylene 8.041 153.748 5.00 5.0000 ppm 

974.017 30.00 30.0000 

I 

• 
SO.OOOmV 

~ylene 

• 

• 



Lab name: TEG Pueno Rico 
Analysis date: 07/1011998 17:29:40 

Method: EPA 602/8020 
Lab 10: GC-2 

Description: PIO 1 
Column: RXT-5 (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

~ata file: C:\PEAKWIN\0710PA10.CHR () 
~ample: 0.5 ppm CLOSE STD 

Operator: JMP 

Retentiot 
... ......... c 
2.475 
3.066 3:. 

3 750 4 --

-2.500mV 

"b . . 
t.. r'*' -
~- Benzene 

f===-- Toluene 

I 

! 
- . -- 8 '-
8.341 t Ethylbepzenfm.. _p.Xylene 

8.883 9'-
9.358 

Component 

Benzene 
Toluene 
Ethylbenzene 
m-_p-Xylene o-· 

., 

Retention 

3.750 
6.066 
8.183 
8.341 
8.883 

' o-Xvlene 
;> STAND BY 2.832 mV 

Area External Internal Units 

14.676 0.56 0.5645 ppm 
15.290 0.57 0.5686 ppm 
12.855 0.56 0.5591 ppm 
33.823 1.01 1.0125 ppm 
13.073 0.48 0.4803 ppm 

89.717 3.18 3.1850 

25.000mV 



Lao name: 1 t:G Puerto t<Jco 
Analysis date: 07/10/1998 17:29:40 

Method: EPA 602/8020 
Desctiption: PID 2 

Column: RXT-5 (30x.53x5.0) 
Carrier. N2 1.1 kg/cm2 

Data file: C:\PEAKWIN\0710P810.CHR () 
Sample: 0.5 ppm CLOSE SID 

Operator. JMP 

-2.500mV 
Retentiol 

• 
25.000mV 

2 ----------------~--~----------------------------------------------------------------~ 
.400 - -3r ~ 

3.575 41- f: Benzene 

5 ~ \ 
5.766 6 ~ 1::: ===--Toluene 

7 ~ 

7.983 a ~ 
8.508 : 

9 !-. 
[----------------~----------------------------------------------------------------~ 

Component 

Benzene 
Toluene 
Ethylbenzene 
m-_p-Xylene 
o-Xylene 

I 

Retention 

3.575 
5.766 
7.825 
7.983 
8.508 

Area 

16.790 
17.706 
14.786 
40.555 
16.633 

106.470 

External Internal Units 

0.54 0.5441 ppm 
0.56 0.5598 ppm 
0.57 0.5731 ppm 
1.07 1.0706 ppm 
0.54 0.5409 ppm 

3.29 3.2884 

• 

• 



Lab name: TEG Puerto Rico 
Analysis date: 07/10/1998 13:56:05 

Method: EPA 602/8020 
Lab 10: GC-2 

Description: PID 1 
Column: RXT-5 (30x.53x5.0) 
Carrier: N2 1. 1 kg/cm2 

•
ata file: 0710PA2.CHR () 

Sample: Matrix Spike 
Operator: JMP 

-S.OOOmV 
Retentio1 
0.000 ~-----r-

n Q?~ 1 ~ -==:; :]TAND BY 2.870 mV 

~.~; 2 ~ ~-~ -
' , -2.966 3 -

3.583 ·::::,___:========== =--- - ~nzene 

5~ 

5.741 s .... 
I 

71-

7.950 8 1 
8.483 : 

9 1-
1 

I 

Component 

Benzene 

~-ene 
m-_p-Xylene 
o-Xylene 

., 

~===================------T~~e 

\ 

Retention Area External Internal Units 

3.583 128.980 4.96 4.9608 ppm 
5.741 133.519 4.97 4.9651 ppm 
7.783 114.327 4.97 4.9720 ppm 
7.950 334.666{,.~c 5-:e1 5.0092 Pl'm - 1~·0/{,f/ 
8.483 134.050 4.93 4.9255 ppm 

845.543 24.83 24.8326 

SO.OOOmV 



Lab name: TEG Puerto Rico 
Analysis date: 07/10/1998 13:56:05 

Method: EPA 602/8020 
Description: PID 2 

Column: R)<T-5 (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

Data file: 0710PB2.CHR () 
Sample: Matrix Spike Duplicate 

Operator: JMP 

-S.OOOmV 
RetentiOJ 

• 
50.000mV 

n~A r---------~~ ---------------------------------------------------------------------~ 
0.366 ~ 
0.925 11 
2.175 2l 

3.275 31-
4 ~ 

5.366 sl 
s, 

- . .. 7 ~ 
7.541 1 
8.058 S t-

gL 

Component 

Benzene 
Toluene 
Ethytbenzene 
m-_p-Xytene 
o-Xytene 

I 

~: 
.. ~_ 

~==================-------- B~e 
I 

~==~============~~------- ~~ene 
1 

fj-r~~~~~;;;;;;;;;~~=======~'E~IA~y~!bep~zMIDAe=====-~----------m-;~Xylene t: G-Xylene 
_ _l _____ _ 

Retention Area External Internal Units 

3.275 145.535 4.72 4.7162 ppm 
5.366 151.439 4.79 4.7875 ppm 
7.383 127.765 4.95 4.9520 ppm 
7.541 360.195 9.51 9.5085 ppm 
8.058 148.457 4.83 4.8279 ppm 

933.391 28.79 28.7922 • 

• 



Lao name: rEG Pueno Rico 
Analysis date: 07/1 0/1998 14:15:29 

Method: EPA 602/8020 
Lab 10: GC-2 

Description: PID 1 
Column: RXT-5 (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

•
Data file: 0710PA3.CHR (} 
Sample: Method Blank 

Operator: JMP 

-10.000mV 
Retentio 

100.000mV 

0.000 ----------~----------------------------------------------------------------------~ 

2.133 2 ;-

3!-

4r 
sr 
61-

6.691 7 "-

8 -

9~ 

Component 

• 

. , 

. -
I 

' I 
J> -

Retention 

T 

Area External Internal Units 

0.000 0.00 0.0000 



Lab name: TEG Puerto Rico 
Analysis date: 07/10/1998 14:1 5:29 

Method: EPA 602/8020 
Description: PID 2 

Column: RXT-5 (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

Data file: 0710P83.CHR () 
Sample: Method Blank 

Operator: JMP 

-10.000mV 
Retentiot 

• 
100.000mV 

0.000 ..-- --._.,-.. --------------------------------------, 

1.075 1 ~ J-
2.150 2 j ~ STANDBY3.056mV 

3 ~ i 
4 I 
5 ~ i 

j 

):> -6.291 6 ~ 
7 ~ 

:L_t 
Component Retention 

I 

Area 

0.000 

T 

-
: I 

External Internal Units 

0.00 0.0000 

• 

• 



Lao name: l EG Puerto R1co 
Analysis date: 07/10/1998 14:40:37 

Method: EPA 60218020 
Lab ID: GC-2 

Description: PID 1 
Column: RXT-5 (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

•
Data file: 0710PA4.CHR () 
Sample: 2842 SB-8/0709CH2 

Operator: JMP 

-10.000mV 
Retentio1 

1.283 1 '-

2.433 
3 -

4 '-

51-

6r 
i 

7 ~ 

8 -

g c. 
' 

Component 

• 

., 

I 

! 
.J STAND BY3.558 mV 
\ . 

1 -

Retention Area 

0.000 

100.000mV 

- -
' 

External Internal Units 

0.00 0.0000 



Lao name: fEG Puerto Rico 
Analysis date: 07/10/1998 14:40:37 

Method: EPA 602/8020 
Description: PID 2 

Column: ffi<T-5 (30x.53x5.0) 
Canier: N2 1.1 kg/cm2 

Data file: 0710PB4.CHR () 
Sample: 2842 S8-9/0709CH2 

Operator: JMP 

-10.000mV 
Retentiot 

• 
100.000mV 

0.008 1 ~~--------~-l--------------------------------------------------------------------------, 

1.833 2 ~ ~ -

3 ~ j 
4r 
5~ 

:t - l. 

I 

9[-
L - -----'-----------

Component Retention Area External Internal Units 

0.000 0.00 0.0000 

• 

I • 



Lab name: iEG Puerto R1co 
Analysis date: 07/10/1998 15:06:04 

Method: EPA 602/8020 
Lab ID: GC-2 

Description: PID 1 
Column: RXT-5 (30x.53x5.0) 

•

Canier: N2 1.1 kg/cm2 
ata file: 0710PA5.CHR () 

Sample: 2842 DUPE 2/0709CH2 
Operator. JMP 

-10.000mV 
Retentiot 

1.275 1 ~ 

2.375 
2l 
3 ~ 

4 ~ 
I 

:t 
I 

7 ~ 
' 

Component 

• 

., 

c 
l 

Retention Area 

0.000 

External 

0.00 

I 
.l. 

Internal Units 

0.0000 

100.000mV 



Lab name: TEG Puerto Rico 
Analysis date: 07/10/1998 15:55:32 

Method: EPA 602/8020 
Lab 10: GC-2 

Description: PID 1 
Column: RXT-5 (30x.53x5.0) 
CarTier: N2 1.1 kg/cm2 

Data file: 0710PA7.CHR () 
Sample: 2842 SB8 H20/0709CH2 

Operator: JMP 

-10.000mV 
Retentiot 

t . 
I ~ -0.833 1 ~ 

1.341 . 
r::-' 

2.191 2 L 
I 1-

3 ~ i 

:t 
I 

I 
t I . I 

6 ~ I 

i 
n· 

t 

8~ 
91 
! 

Component Retention Area 

0.000 

I 

• 
100.000mV 

i 
~ 

I 

r I ,. 

External Internal Units 

0.00 0.0000 • 

• 



Lab name: TEG Puerto Rico 
Analysis date: 07/10/1998 15:55:32 

Method: EPA 602/8020 
Description: PIO 2 

Column: RXT-5 (30x.53x5.0) 
Carrier: N2 1. 1 kg/cm2 

•

ata file: 0710PB7.CHR () 
Sample: 2842SB8H20/0709CH2 re 
perator. JMP 

-10.000mV 
Retentiot 

100.000mV 

O.JlS ----- , 'HAND BY3.050 mv---------------------------------, 
~ -

0.975 ~~ <-
I 

3 ~ 

4 ~ 

;[ 
8 r 

Component 

• 

• , 

Retention 

I 

Area External Internal Units 

0.000 0.00 0.0000 



Lao name: -, EG Puerto Rico 
Analysis date: 07110/1998 15:06:04 

Method: EPA 602/8020 
Description: PID 2 

Column: RXT-5 (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

Data file: 0710PB5.CHR () 
Sample: 2842 SB-9 H20/0709CH2 

Operator: JMP 

-10.000mV 
Retentiol 
0.058 r------..,.-) STAND BY 3.942 mV 

0.791 1 ~ ~-
1.816 21- \) -

I 

3!-

4 ~ 
I 

Sf-
1 

9;-

Component Retention Area 

0.000 

I 

External 

0.00 

T 
.1 

I I 
I 

Internal Units 

0.0000 

• 
100.000mV 

• 

• 



Lab name: TEG Puerto Rico 
Analysis date: 07110/1998 15:28:28 

Method: EPA 602/8020 
Description: PID 2 

Column: RXT-5 (30x.53x5.0} 
Carrier: N2 1.1 kg/cm2 

•

ata file: 0710P86.CHR () 
ample: 2842 TRIP/0709CH2 

perator: JMP 

-10.000mV 
Retenti01 

100.000mV 

ndnA rl--------~~--------------------------------------------------------------------------1 

0.816 1 " -

2.125 :~ ' STANDBY2.984mV 

5-
s l 

I 
7[-

8~ 
9~ 
I 

Component 

• 

., 

Retention 

I 

Area External Internal Units 

0.000 0.00 0.0000 

• 



Lab name: TEG Puerto Rico 
Analysis date: 07/10/1998 15:28:28 

Method: EPA 602/8020 
Lab 10: GC-2 

Description: PID 1 
Column: RXT-5 (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

Data file: 0710PA6.CHR () 
Sample: 2842 EB2/0709CH2 

Operator: JMP 

-10.000mV 
Retentlo! 

2.283 
2 ~ 
3 ~ 
! 

4r 

:~ 
7 ~ 
8~ . 

• 
100.000mV 

I 

9r 
L---------L---------------------------------------------------------------------~ 

Component Retention Area External Internal Units 

0.000 0.00 0.0000 • 

• 

I • 



<lteg .sglobal Environmental Geochemistry C. of Custody Record • PO # ________________ _ 

L L 

Page / of_J_ Client: Cffc9JU HILL ' Date i/9/ 9{ 
TEG Proja:t # 'q~l ~4-cA. L \.( L 
Location ~~ ,;? ;l) s;_ L..-?5" T 

Collector. flit t:f /J!1nfl't<.LJ'f 

Add res;-; 

Phone f?) [{f- g 7/3 

Client Project 1/.Jl/bfQf.t.fi.fC 
FAX--------------------
Project Manage/i.Alrt ClASf.AJhfA 

Outside Lab.# -------------

~c 

Date of Collection __ =0-L.f-0_.~+/--'9-"R'---
x 
~ 

0 . ..... 0 
Clol "i 0 0 II) ,.... 

II .... 
~ 

Cll 
0 0 0 ...J ai It)~ U) II)~ U) ~ 

_ .... 
.... N U) 0 ,.... ,....c .... .... '0 ,.... 

~ 
oG> 

0 0 N > .., o.S oa g., 0 .... 
...J *.5 co II) co I: ~i ~~ 

co co 
;! ~ 

a:l 

Sample fcoDtaJner 
c( g c( ~ a.. I::! :r~ ~ 5 AELD NOTES / 

a;c: 
g g w ~ ~~ g ::r .... o 

Sample# Depth Time Type Type (J) ~g ~~ j:,g a.. Q. ~ a: PRESERVAnON ~0 

:JKl(J -.Sf> R 'fJ-tz lfOD )oil /X or:. I I I ~~/AI fc61lf Gfrftim 3 
r:J8L/:J- 5f3Cf l/-to J5oo Sot L. ~c >-l l I I 3 

~b l/ 2- D vt>~:l - - 50i l C)o-=e I I I 3 
~8t/ 3- .5 B'1 - lJAitl. t.fD A'"'t \ I ' if 3 
::).~ lf J- ~~ 1 p - - (IJArQ IL/DJ1.1l .. I I 
PfcfrJ- e Bf). - IJ51G ~t)T(lL t(Dt'?l. l ( I < 
.Jfi~;;- ~ER {).J A -rEI f- LfQJII! L. ' I - I I ;t/~11) h 7£(-.. xz 

1 

TEMPERATURE 

Seals intact? Y I N I NA _ 

Received good conditio~ 
~(~ 

) . 

I 
Sample disposal Instructions: __ TEG Disposal @ $2.00 each Return to client ___ Pickup 



C\eg 
July 15, 1998 

TEG Project #98I0713CH2-2 . r1d Leader In On· Site Sampling and Anai)ISI5 

• 

• 

Mr. Marty Clasen 
CH2M HILL 
4350 W. Cypress Street, Suite 600 
Tampa, Florida 33607 

SUBJECT: DATA REPORT- CH2M HILL PROJECT NO. 146801.US.SC 
SITE #2842 

Dear Marty, 

Please find enclosed the analytical report for the samples collected by CH2M HILL personnel 
from the above-referenced site and delivered to TEG under the proper chain-of-custody protocol. 
TEG's Puerto Rico certified-chemist performed the following analyses: 

• 2 soil samples analyzed for TRPH by modified EPA test method 418.1. 
• 2 soil samples analyzed for TPH-gas/diesel by modified EPA test method 8015. 
• 1 water sample analyzed for TPH-gas/diesel by modified EPA test method 8015 . 
• 2 soil samples analyzed for BTEX by modified EPA test method 8020. 
• 1 water sample analyzed for BTEX by modified EPA test method 8020. 
• 1 trip blank water sample analyzed for BTEX by modified EPA test method 8020. 
• Laboratory QNQC analyses for TPH-gas/diesel, TRPH 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. 

TEG 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, 
TEG 

Attachments 

TEG-PUERTO RICO · PMB 627. HC-01 Box 29030. Caouas. PR 00725 • Phone (7871 720-0329 • Fax (787) 789-3858 • Pager 759-1255 Un1t 217-•l053 



CH2M HILL PROJECT NO. 146801.US.SC 
ROOSEVELT ROADS NAVY BASE, SITE 2842 

CEIBA, P. R. 

TEG Project #9810713CH2-2 

BTEX (Mod. EPA Method 8020) ANALYSES OF SOIL 

ETHYL-
SAMPLE DATE BENZENE TOLUENE BENZENE 
NUMBER ANALVZED (m9/kg) (mg/kg) (m!iJikg) 

METHOD BLANK 7/14/98 NO NO NO 

2842-SB10@ 4'-6' 7/14/98 NO NO NO 
2842-SB 11 @ 2'-4' 7/14/98 NO NO NO 

DETECTION LIMIT (m9/kg) 0.05 0.05 0.05 

BTEX (Mod. EPA Method 8020) ANALYSES OF WATER 

ETHYL-
SAMPLE DATE BENZENE TOLUENE BENZENE 
NUMBER ANALYZED (m9tq (mg/L) (mgtq 

METHOD BLANK 7/14/98 NO NO NO 

2842-SB11 7/14/98 NO NO NO 
2842-SB 11 rep. 7/14/98 NO NO NO 

2842-TRIP 7/14/98 NO NO NO 

DETECTION LIMIT ~m9/L) 0.05 0.05 0.05 

TOTAL 
XYLENES 

(mg/kg) 
NO 

NO 
NO 

0.15 

TOTAL 
XYLENES 

(mg/L) 
NO 

NO 
NO 
NO 

0.15 

SAMPLING PERFORMED BY CH2M HILL PERSONNEL ANALYSES PERFORMED BY: MARCO A. PEDRAZA 
mglkg = MILLIGRAMS PER KILOGRAM DATA REVIEWED BY: KEVIN SHELBURNE 
mg/L = MILLIGRAMS PER LITER CONCENTRATIONS BASED ON DRY WEIGHT 
"ND' INDICATES NOT DETECTED AT LISTED DETECTION LIMIT 

~c~J 
dafCQA?edraza 
Laboratory Manager 

I' 
\ 

·..--· 
Page 3 of 3 

TEG-PUERTO RICO • PMB 627. HC·O I Box 29030. CJguas. PR 00725 • PhOne (787) 720-0329 • Fax (7871 789-3858 • Paqer 759- J 255 Unor 21 7-1053 

• 

• 

• 



~9 
. d leader In On-S1te Sampling and Analys1s 

• 

• 

CH2M HILL PROJECT NO. 146801.US.SC 
ROOSEVELT ROADS NAVY BASE, SITE 2842 

CEIBA, P. R. 

TEG Project #9810713CH2·2 

TRPH (EPA Method 418.1) ANALYSES OF SOIL 

SAMPLE 

NUMBER 

METHOD BLANK 

2842-SB10@ 4'-6' 

2842-SB11 @ 2'-4' 

DETECTION LIMIT (mg/kg) 

SAMPLING PERFORMED BY CH2M HILL PERSONNEL 

DATE 

ANALYZED 

7/14/98 

7/14/98 

7/14/98 

•No· INDICATES NOT DETECTED AT LISTED DETECTION LIMIT 

mg/kg = MILLIGRAMS PER KILOGRAM 

CONCENTRATIONS BASED ON DRY WEIGHT 

ANALYSES PERFORMED BY: MARCO A. PEDRAZA 

DATA REVIEWED BY: KEVIN SHELBURNE 

Page 1 of 3 

TRPH 

(mg/kg) 

NO 

260 

830 

10 

TEG-PUERTO RICO • PMB 627. HC·O I Box 29030. Caquas. PR 00725 • Phone (787) 720..0329 • Fax (787) 789-3858 • P.=~oer 759-1255 Un~t 217·4053 



CH2M HILL PROJECT NO. 146801.US.SC 
ROOSEVELT ROADS NAVY BASE, SITE 2842 

CEIBA, P.R. 

TEG Project #9810713CH2-2 

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

SAMPLE 
NUMBER 

METHOD BLANK 

2842-SB10@ 4'-6' 
2842-SB11 @ 2'-4' 

DETECTION LIMIT (mg/kg) 

DATE 
ANALYZED 

7/14/98 

7/14/98 
7/14/98 

TPH-GAS 
C5-C12 
(mg/kg) 

NO 

NO 
NO 

10 

TPH-DIESEL 
C13-C24 
(mg/kg) 

NO 

NO 
NO 

25 

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

SAMPLE 
NUMBER 

METHOD BLANK 

2842-SB11 
2842-SB11 rep. 

DETECTION LIMIT (mg/L) 

SAMPLING PERFORMED BY CH2M HILL PERSONNEL 

DATE 
ANALYZED 

7/14/98 

7/14/98 
7/14/98 

"NO" INDICATES NOT DETECTED AT LISTED DETECTION LIMIT 

CONCENTRATIONS BASED ON DRY WEIGHT 

Page 2 of 3 

TPH-GAS 
C5-C12 
(mg/L) 

NO 

NO 
NO 

10 

TPH-DIESEL 
C13-C24 

(mg/L) 
NO 

47 
46 

25 

rnglkg = MILLIGRAMS PER KILOGRAM 

mg/L = MILLIGRAMS PER LITER 

ANALYSES PERFORMED BY: MARCO A. PEDRAZA 

DATA REVIEWED BY: KEVIN SHELBURNE 

TEG-PUERTO RICO • PMB 627. HC-01 Bo.x 29030. Caguas. PR 00725 • Phone (787) 720-0329 • Fax (7871 789-3858 • Pag<-r 759- 1255 Un1t 217·4053 

• 

• 

• 



• 

QA/QC REPORT - CALl BRA TION OAT A 

TEG Project #9810713CH2-2 

DAILY CALIBRATION DATE: 7114/98 

INITIAL OPENING 

COMPOUND DETECTOR CALIS RANGE RF %RSD ABS RF 

TRPH IR 10-1,000 764.6 15.7% 0.706 708.2 

CALIB RANGE · RANGE OF CALIBRATION CURVE IS IN ppm 

INITlAL RF ·AVERAGE RESPONSE FACTOR FROM MUI. TIPOINT CAliBRATION CURVE 

% RSD ·LINEARITY OF MUI.TIPOINT CALIBRATION CURVE(+/· 20'Y. ACCEPTABlE LIMITS) 

AREA · AREA COUNTS FROM DAILY CALIBRATION STANDARD 

RF · DETECTOR RESPONSE FACTOR FROM MID-POINT CALIBRATION STANDARD 

% DIFF · DIFFERENCE. IN PERCENT. BETWEEN THE AVERAGE RF AND THE OPENING OR CLOSING RF (+/· 15% ACCEPTABLE LIMITS) 

OPENING · MIQ...POINT CALIBRATION STANDARD ANAL VZED BEFORE SAMPLE ANALYSES BEGIN 

Ct.OSING ·MID-POINT CALIBRATION STANDARD ANAL VZED AFTER SAMPLES ANALYSES ARE COMPLETE 

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

TRANSGLOBAL ENVIRONMENTAL GEOCHEMISTRY 

PMB 627. ~1 BOX 29030. CAGUAS. P R 00725 
TElEPHONE (787) 7204329 FAX 789-3858 

CH2M HILL 

PROJECT NAME· SITE 2842 

CLOSING 

%DIFF ABS RF 

7.4% 0.706 708.2 

• 

%DIFF 

7.4% 



QA/QC REPORT - MS/MSD OAT A 

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

TEG Project #9810713CH2-2 
DATE : 7/14/98 

COMPOUND SPK CONC MS CONC %REC MS MSD CONC %REC MSD 
(ppm) (ppm) (ppm) 

TRPH 500 536 107% 534 

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

% REC- PERCENT RECOVERY OF SPIKE FROM MATRIX 

107% 

CH2M HILL 
PROJECT NAME: SITE 2842 

RPD ACCEPTABLE ACCEPTABLE 
RPD RECOVERY 

0% 15% 80%-120% 

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

ANALYSES PERFORMED BY: MARCO A. PEDRAZA 

DATA REVIEWED BY: KEVIN SHElBURNE 

• 
TRANSGLOBAL ENVIRONMENTAL GEOCHEMISTRY 

PMB 627, HC-01 BOX 29030, CAGUAS, P.R. 00725 

TELEPHONE (187) 7~329 FAX 789-3858 

• • 



• 
QAIQC REPORT- CALIBRATION DATA 

TEG Project #9810713CH2-2 
DAILY CALIBRATION DATE· 7/14/98 

INITIAL OPENING 
COMPOUND DETECTOR CALIS RANGE RF %RSD AREA RF 

TPH GASOLINE FlO #1 (gc1) 10-40,000 0.50 9.7% 138.80 0.46 
TPH GASOLINE FlO #2 (gc1) 10-40,000 0.65 8.1% 210.03 0.70 

TPH DIESEL FlO #1 (gc1) 25-40,000 0.47 8.8% 707.30 0.47 
TPH DIESEL FlO #2 (gc1) 25-40,000 0.25 5.4% 395.66 0.26 

CALIS RANGE- RANGE OF CALIBRATION CURVE IN ppm 
INITIAL RF- AVERAGE RESPONSE FACTOR FROM MULTIPOINT CALIBRATION CURVE 
% RSD- LINEARITY OF MULTIPOINT CALIBRATION CURVE (+/-15% ACCEPTABLE LIMITS) 
AREA- AREA COUNTS FROM DAlLY CALIBRATION STANDARD 
RF- DETECTOR RESPONSE FACTOR FROM MID-POINT CALIBRATION STANDARD 

CH2M HILL 
PROJECT NAME· SITE 2842 

• 

I 
CLOSING 

%DIFF AREA RF %DIFF 
6.9% I 326.41 0.54 9 .5% 
7.2% 360.10 0.60 8.1% 
1.0% 2811 .21 0.47 0.3% 
6.8% 1349.22 0.22 9.0% 

% DIFF- DIFFERENCE, IN PERCENT, BElWEEN THE AVERAGE RF AND THE OPENING OR CLOSING RF (+/- 15% ACCEPTABLE LIMITS) 

OPENING - MID-POINT CALl BRA TION STANDARD ANAL VZED BEFORE SAMPLE ANALYSES BEGIN 
CLOSING - MID-POINT CALIBRATION STANDARD ANALYZED AFTER SAMPLES ANAlYSES ARE COMPLETE 

ANALYSES PERFORMED BY: MARCO A. PEDRAZA 

DATA REVIEWED BY: KEVIN SHB.BURNE 

TRANSGL08AL. ENVIRONMENTAL GEOCHEMISTRY 

PMB 627, HC01 BOX 29030, CAGUAS. P R 00725 

TELEPHONE (787) ~329 FAX 789-3858 



QA/QC REPORT - MS/MSD DATA 

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

TEG Project #9810713CH2-2 CH2M HILL 
PROJECT NAME: SITE 2842 

COMPOUND SPKCON MS CONC %REC MS MSD CONC %RECMSD RPD 

<eem~ <eem) (eem> 
TPH-GAS 100 101 101% 99 99% 3% 
TPH-DIESEL 1000 893 89% 879 88% 2% 

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

% REC- PERCENT RECOVERY OF SPIKE FROM MATRIX 

RPD- RELATIVE PERCENT DIFFERENCE BElWEEN MATRIX SPIKE AND MATRJX SPIKE DUPLICATE RECOVERIES 

ANALYSES PERFORMED BY: MARCO A. PEDRAZA 

DATA REVIEWED BY: KEVlN SHELBURNE 

• 

TRANSGLOBAL ENVIRONMENTAL GEOCHEMISmY 

PMB 627, HC-01 BOX 29030, CAGUAS, P.R 00725 

TELEPHONE (787) 720-0329 FAX 789-3858 

• 

ACCEPTABLE ACCEPTABLE 
RPD RECOVERY 
15% 80%-120% 
15% 80%-120% 

• 



Lao name. t C::G r-uerto K ICO 

Analysis date: 07/14/1998 10:34:40 
Method: EPA 8015 Mod 
Lab ID: GC-1 

Description: Fid 1 
Column: XTI-5 (30x.53x1 .5) 

_ Carrier: N2 1.1 kg/cm2 

•
ata file: 0714FA1.CHR () 
ample: 100/500 ppm G/D Open 

Operator: JMP 

-11 .496mV 
Retenti01 

98.504mV 

~~== 1~------~==~~~~==~==============================~==~==~========~ - - - - - - - -• ()1'11'1 2 

3.441 ~ 
5 

5.725 6 
7 
8 
9 

10 
11 11 .69-!2 
13 
14 
15 
16 
17 
18 
19~ 
201-

- --
-GASOLINE 

- - -- ........ = 
- - - - - - - - -- = -= = 

21 rL--------~--------------------------------------------------------------~ 
Component 

GASOLINE 
DIESEL 

• 

• 

Retention 

5.725 
11.691 

Area Internal Units 

138.800 92.9990 ppm 
707.304 504.8513 PPM 

846.104 597.8503 



L..CIO name. 1t:\.:l r-ueno K1co 
Analysis date: 07/14/199816:39:36 

Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: Fid 1 
Column: XTI-5 (30x.53x1.5) 
Carrier: N2 1.1 kg/cm2 

Data file: 0714FA10.CHR () 
Sample: 200/2000 G/0 CLOSE ST 

Operator: JMP 

-13.051mV 
Retenti01 

• 
96.949mV 

~::: u,------=.\ --- -==-==-==~==-:==-==-==--==--==--===--==-==:.....::=:........==::........:==--=, 
4.975 St-

6 ' 
7 ~ 

7.616 8 1-

~~~~-12 
13 

13.6414 
15 
16l-
17 L 
18 1-
19 1-
2Ql 
211-· 
n -
23 l 
24 1-
251-
26 
27 

El 

~----------~------------------------------------------------------------~ 

Component 

GASOLINE 
DIESEL 

Retention Area Internal Units 

7.616 326.408 218.6998 ppm 
13.641 2811 .210 2006.5540 PPM 

3137.618 2225.2537 
• 

• 



Lao Mme: lEG Puerto Rico 
Analysis date: 07/14/1998 10:34:40 

Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: FlO 2 
Column: XTI-5 (30x.53x1.5) 
Canier. N2 1.1 kglcm2 

Aoata file: 0714F81.CHR () 
., Sample: 100/500 ppm G/0 Open 

Operator: JMP 

-4.782mV 
R*"tioc 
nnA't ,----
- --- 1 ~ 
~ :::: 2 ~ 

3.541 ~ ~----=====------<GAS~OOLINC .. --==-- .-
~--5 

6 
7 
8 
9 

10 
11 .0611 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

Component 

GASOLINE 
DIESEL 

• 

• 

~ 
r iESEL 

r
~ 

Retention 

3.541 
11 .066 

Area External Units 

210.033 107.11 ppm 
395.658 533.42 PPM 

605.691 640.52 

105.218mV 

---~ 



LaO name: 1 EG Pueno K1co 
Analysis date: 07/1411998 16:39:36 

Method: EPA 8015 Mod 
lab 10: GC-1 

Description: FlO 2 
Column: XTI-5 {30x.53x1 .5) 
Carrier: N2 1.1 kg/cm2 

Data file: 0714FB10.CHR {) 
Sample: 200/2000 G/0 CLOSE ST 

Operator: JMP 

-4.784mV 
Retentiot 

• 
105.216mV 

nn1~ r---~~~================~================~~============~~~~==~~~==~~~ 1.575 j t ----
3 
4 
51-
6 1-
7 '-

1gtt-11 
12 

13.32~~ 
15 
16, 
17 ~ 
18 1-
19-
201 
21 -
22 r 
23 1-
24 ~ 
25 ~ 
26 
27 
28 
29 
30 

Component 

GASOLINE 
DIESEL 

STAND BY 2.274 mV 
1 ,. 

I 

I 

1 
Retention Area External Units 

1.575 360.102 183.64 ppm 
13.325 1349.216 1818.98 PPM 

1709.318 2002.62 

• 



1..dO name. 1 c:\.:1 r ueno KICO 

Analysis date: 07/14/1998 12:26:25 
Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: Fid 1 
Column: XTI-5 (30x.53x1 .5) 
Carrier: N2 1. 1 kg/cm2 

•
ata file: 0714FA3.CHR () 
ample: 1 OQL500 ppm G/Q Open 

Operator. JMP 

-11 .496mV 
Retentiol 

~ ~~ 1 ~·----.-

2.441 ~ t= 

4 ' 
4.933 5[ ? GASOLINE 

~L J 

~ t ~p:.--101 

11 .60n ~ DIESEL 

~it I= 17~ 
181-
19f- ~ 
20r f5 
21r LJ-

~~~ f 
24L f 

98.504mV 

~l . 

~'--------~' ------------------------------------------------------------------------~ 
Component 

G1JatNE 
01 .. 

• 

Retention Area lntemal Units 

4.933 151 .437 101 .4658 ppm 
11 .600 1251.445 893.2427 PPM 

1402.882 994.7085 



Method: t:PA 8015 Moo 
Lab 10: GC-1 

Oesaiption: FlO 2 
Column: xn-5 (30x.53x1.5) 
Carrier: N2 1.1 kg/cm2 

Data file: 071 4FB3.CHR () 
Sample: matrix spike duplicate 

Operator: JMP 

-4.784mV 
Retentiot [~------------~~~==::~=;~~~======~~ -61 2.508 ~~ - ~omv.a1.rmv 
3906 ~~ ~IN· ----

~~~ t 12 
13.0113 

14 
15 
16 
17 
18 
19 
20 
21 

22.~~ 
23.8624 

25 
26 

Component 

GASOLINE 
DIESEL 

Retention 

3.908 
13.016 

... 

Area Extemal Units 

193.917 98.89 ppm 

652.043 879.07 PPM 

845.961 9n.96 

105.21~ 
- -

• 

• 



~...ao name. 1 C: ~..:~ ,-ueno r<1co 
Analysis date: 07/14/1998 13:04:02 

Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: FlO 2 
Column: XTI-5 (30x.53x1 .5) 
Carrier. N2 1.1 kg/cm2 

~ata file: 0714FB4.CHR () 
W' Sample: METHOD BLANK 

Operator: JMP 

-4.784mV 
Retentiol 

105.216mV 

nnnA r----r-~--------------------------------------------------------------------------~ 
1.141 ~ ~\~. ~===========================================================================4 

3 
4 I 

~ 1 
~ J 

10 
11 
12 
13 
14 
15 
16 
17 
18 1-

~6~ 
u~,.. 
24 
25 
26 
27 

I 
l 

~---L--------------------------------------------------------------------------~ 

Component Retention Area External Units 

• 0.000 0.00 

• 



Lao name: 1 EG Pueno Klco 
Analysis date: 07/1 4/1998 13:04:02 

Method: EPA 8015 Mod 
lab ID: GC-1 

Description: Fid 1 
Column: XTI-5 (30x.53x1.5) 
Canier. N2 1.1 kg/cm2 

Data file: 0714FA4.CHR () 
Sample: METHOD BLANK 

Operator: JMP 

-11.496mV 
Retentiot 

• 
98.504mV 

~--------~------------------------------------------------------------------------. 
1475 ~~ \._7:::~===~C~T·,.a~~~cu~nCI~\11~1;~~~tn\.ll!::=!!!~!:::!~!!:::!::;:!!!!!!::=!!!!!!!!!!!!::~!!!!!!::::::!!!!!!!!!!!!!!l!:=--==-!!!!!!!!!!!::::::!!!!-=--c=--.r:::::ll..., 

j~ 
1J 
12 ~ 
13 ~ 
14'-
15 ~ 
16 ~ 
17 1-
181-

~8~ I 
21 1 
22 
23 1- II 
24 
2s 1 

26 I 27 
L-------~----------------------------------------------------------------------~ 

Component Retention Area Internal Units 

0.000 0.0000 • 

• 



Lab name: rEG Pueno Rico 
Analysis date: 07114/1998 13:39:02 

Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: Fid 1 
Column: XTI-5 (30x.53x1.5) 
Carrier. N2 1.1 kg/cm2 

•
ata file: 0714FA5.CHR () 
ample: 2842-SB 1 0@4~'/0713CH2 

Operator. JMP 

-11 .496mV 
Retentiol 

98.504mV 

r---------r-----------------------------------------------------------------------~ 
1 

1525 If 
10 
11 12 
13 
14 
15 
16 
17 
18 

21 .0~!t 
23t 
241-
25 ~ 
2£ 1-

----
\ 
( 
f. 

! 

\ 
} DIESEL 

J 

27 ~~---------L----------------------------------------------------------------------
Component Retention Area Internal Units 

01. 21 .058 8.504 6.0699 PPM 

8.504 6.~ ,..IJ 

• 



Lao name: fEG Pueno Rico 
Analysis date: 07/14/1998 13:39:02 

Method: EPA 8015 Mod 
Lab ID: GC-1 

Description: FlO 2 
Column: XTI-5 (30x.53x1.5) 
Carrier: N2 1.1 kg/an2 

Data file: 0714FB5.CHR () 
Sample: 2842-SB11 @2-4'/0713CH2 

Operator: JMP 

-4.784mV 
Retentiot 
0.050 t ~ -

135· u 
t GASOLINE 5.683 6 ;_ 

7 ~ 

f 
St-
9 1-

'"! 11 
12 I 13 
14 i 
15~ 16 l 17 
18 

~ DIESEL 19 
19.8520 

21 t l 

22 ~ ( 23 
24 
251-
26 ~ 27 

Component Retention Area 

GASOLINE 5.683 35.626 
DIESEL 19.858 27.845 

63.470 

• 
105.216mV 

1 I 
I 
I 

1 

External Units 

18 17 ppm 
37~54 PPM 

tV i)~---

f,..l.><-fJJ• . f <... • 
55.71 

• 



t..ao name: 1 c 0 r-ueno K ICO 

Analysis date: 07/14/1998 14:17:02 
Method: EPA 8015 Mod 
Lab ID: GC-1 

Description: Fid 1 
Column: XTI-5 (30x.53x1.5) 
Carrier: N2 1.1 kg/cm2 

•
ata file: 0714FA6.CHR () 
ample: 2842-S811 /0713CH2 

Operator: JMP 

• 
-11.496mV 

Retent101 

~:~~~n-
3 \, 
4 ~ 

~~ ! 8 . 
9 

~~ ~ 13 
14 
15 

15.8516 
17 

~~ ~-
?0 ~ 
21 
22 
23 
24 
25 
26 
27 
28 
29 

' I DIESEL 

:::. 

1 

98.504mV 

·-----

L-------------------------------------------------------------------------------~ 

.ponent 

o1ML 

• 

Retention 

15.858 

Area Internal Units Of=· ?{, 

393.394 280.7925 PPM 'f~ - ) 7 
393.394 280.7925 



... au narn~. 1 C\.:1 r- u~f10 ~1t..C 

Analysis date: 07/14/1998 14:17:02 
Method: EPA 8015 Mod 
Lab 10: GC-1 

Description: FlO 2 
Column: XTI-5 (30x.53x1 .5) 
Carrier: N2 1.1 kglcm2 

Data file: 0714FB6.CHR () 
Sample: 2842-SB11 /0713CH2 If

Operator: JMP 

-4.782mV 
Retenoo 

• 
• 

105.218mV 

nnnn .---..,..niESEL--------------------------------------, 
1.125 ~ 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15.17~~ DIESEL 
17 

18 t 19 
20 ·, 
21 
22 l.. 
23 ~ 
24 ~ 

~ } 
27 

Component Retention 

DIESEL 15.175 

Area External Units 

206.119 2n.aa PPM • 206.119 2n.aa 

• 



• 
QA/QC REPORT - CAll BRA TION DATA 

TEG Project #9810713CH2-2 
DAILY CALIBRATION DATE· 7/14/98 

INITIAL OPENING 

COMPOUND DETECTOR CALIS RANGE RF %RSD AREA RF 

BENZENE PID#1 0.100- 10.000 26 7.1% 137.95 27.59 

TOLUENE PID#1 0.100- 10.000 27 4.9% 146.67 29.33 

ETHYLBENZENE PID#1 0.100-10.000 23 9.0% 128.64 25.73 

m&p-XYLENES PID#1 0.100- 10.000 33 9.9% 372.35 37.24 

o-XYLENES PID#1 0.100- 10.000 27 8.9% 155.94 31 .19 

BENZENE PID#2 0.100-10.000 31 7.3% 164.10 32.82 

TOLUENE PID#2 0.100- 10.000 32 8 .4% 174.32 34.86 

ETHYLBENZENE PID#2 0.100- 10.000 26 5.2% 145.74 29.15 

m&p-XYLENES PID#2 0.100- 10.000 37 3.8% 413.00 41.30 

o-XYLENES PID #2 0.100 - 10.000 31 2.6% 172.08 34.42 

CAUB RANGE· RANGE Of CALIBRATION CURVE IN ppm 
INinAl RF - AVERAGE RESPONSE FACTOR FROM MULTIPOINT CALIBRATION CURVE 

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

AREA · AREA COUNTS FROM DAILY CAUBRATION STANDARD 

RF - DETECTOR RESPONSE FACTOR FROM MID-POINT CAUBRATION STANDARD 

CH2M HILL 
PROJECT NAME· SITE 2842 

CLOSING 

%DIFF AREA RF 

4.8% 66.39 26.56 

9.1% 72.19 28.87 

11 .9% 62.85 25.14 

11.4% 179.74 35.95 

14.6% 72.08 28.83 

5.9% 150.78 30.16 

8.9% 164.74 32.95 

12.1% 140.77 28.15 

11.6% 394.79 39.48 

11.0% 162.80 32.56 

% OIFF. DIFFERENCE. IN PERCENT. BETWEEN THE AVERAGE RF AND THE OPENING OR CLOSING RF (+/- 15% ACCEPTABLE LIMITS) 

OPENING · MID-POINT CAUBRATION STANDARD ANAl VZED BEFORE SAMPlE ANALYSES BEGIN 
ClOSING • MID-POINT CAUBRATION STANDARD ANAl VZED AFTER SAMPlES ANALYSES ARE COMPLETE 

ANAlYSES PERFORMED BY MARCO A PEDRAZA 

~TA REVIEWED BY KEVIN SHELBURNE 

TRANSGI.08Al. ENVIRONMENTAl GEOCHEMISTRY ' 

PMB 627. HC-01 BOX 29030, CAGUAS, P.R. 00725 
TELEPHONE (787) 7~329 FAX 789-3858 

• 

%DIFF 

0.9% 

7.4% 

9.4% 

7.6% 

5.9% 

2.7% 

3.0% 

8.3% 

6.7% 

5.0% 



QAlQC REPORT - MS/MSD DATA 

MATRIX SPIKE (MS)IMATRIX SPIKE DUPLICATE (MSD) 

TEG Project #9810713CH2-2 
DATE: 7/14/98 

COMPOUND SPK CONC MS CONC %REC MS MSD CONC 

BENZENE 
TOLUENE 
ETHYL BENZENE 
TOTAL XYLENES 

ppm= PARTS PER MilliON 

(ppm) (ppm) (ppm) 
5.0 5.42 108% 5.86 
5.0 5.75 115% 5.92 
5.0 6.02 120% 6.03 
15.0 17.2 115% 18.1 

MS CONC - ANAL VZED CONCENTRATION OF SPIKED SAMPLE 

% REC- PERCENT RECOVERY OF SPIKE FROM MATRIX 

%REC MSD 

117% 
118% 
121% 
123% 

CH2M HILL 
PROJECT NAME: SITE 2842 

RPD ACCEPTABLE ACCEPTABLE 

8% 
3% 
0% 
5% 

RPD RECOVERY 
15% 
15% 
15% 
15% 

76%-120% 
75%- 120% 
65%- 125% 
72%- 125% 

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

ANALYSES PERFORMED BY: MARCO A. PEDRAZA 

DATA REVIEWED BY: KEVIN SHELBURNE 

• 
TRANSGLOBAl ENVIRONMENTAL GEOCHEMISTRY 

PMB 627. HC-01 BOX 29030, CAGUAS, P .R. 00725 

TELEPHONE (7871720-032:9 FAX 789-38S8 

• • 



Lab name: TEG Puerto Rico 
Analysis date: 07/1411998 12:22:41 

Method: EPA 602/8020 
Lab ID: GC-2 

Description: PID 1 
Column: R><T-5 (30x.53x5.0) 

• 

Carrier: N2 1.1 kg/cm2 
Data file: 0714PA2.CHR () 
Sample: 5 ppm BTEX OPEN 

Operator: JMP 

..S.OOOmV 
RetentJot 

50.000mV 

~-----------r-------------------------------------------------------------------, 
1.475 I 

2.208 2r 
2.691 3 ~ 
3.283 . 

I 3.950 4 ;-

5t 
I 

6.225 6f 
7 ~ 
i 

A AA- 8r 
8.491 ' 
9.033 gL 

Component 

Benzene 
Toluene 

E ene 
ene 

o-yt 

• 

10.000 
t====================------- fue~M 

!:============== ===-- - - Toluene 

--- -
- ~Xylene 

• 

Retention Area External Internal Units 

3.950 137.951 5.31 5.3058 ppm 
6.225 146.670 5.45 5.4541 ppm 
8.325 128.644 5.59 5.5947 ppm 
8.491 372.354 11.15 11.1467 ppm 
9.033 155.939 5.73 5.7297 ppm 

941 .557 33.23 33.2310 



Lab name: TEG Puerto Rico 
Analysis date: 07114/1998 17:49:15 

Method: EPA 602/8020 
Lab 10: GC-2 

Description: PID 1 
Column: R><T-5 (30x.53x5.0) 
Carrier. N2 1. 1 kg/cm2 

Data file: 0714PA18.CHR () 
Sample-?.5 ppm BTEX Closing 

Operator. JMP 

-10.000mV 
Retentiot 

~·~ ~STANOBY4.032mV 
o.766 1L -
1.308 . -
2 .066 2 1- ·. -
2.558 -

3:-

3.841 4 ~ 
I sr 

6.150 6 ~ 
I 

7 ~ 
i - --- a, 

8433 
8.975 9 !-

i 
Component 

Benzene 
Toluene 
Ethytbenzene 
m-...,.P-Xylene 
o-Xytene 

t:====- Benzene f 
I 
t::=== - Toluene j: 
I 
I 
I 

Etbyll?egzene m-_p-Xylene 

F ====-- o-Xylene 

Retention 

3.841 
6.150 
8.266 
8.433 
8.975 

Area 

66.390 
72.187 
62.849 

179.743 
72.082 

453.250 

I 

I 

I I 
I 

• 
100.000mV 

• 

• 



- ---- ---------- --· - -
Lab name: TEG Puerto Rico 

Analysis date: 07114/1998 12:22:41 
Method: EPA 602/8020 

Description: PID 2 
Column: RXT-5 (30x.53x5.0) 
Carrier: N2 1 .1 kg/cm2 

•

Data fife: 0714PB2.CHR () 
Sample: 5 ppm BTEX OPEN 

Operator: JMP 

-10.000mV 
Retentiol 

2.325 2 . 
3 ~ 

3.575 i 
4 ~ 

Component 

Benzene 
Toluene 
Ethy1benzene 
m-_p-Xytene 
o-Xylene 

• 

• 

100.000mV 



Lab name: TEG Puerto Rico 
Analysis date: 07/1<4/1998 17:00:40 

Method: EPA 602/8020 
Description: PID 2 

Column: RXT-5 (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

Data file: C:\PEAKWIN\0714P817.CHR () 
Sample: 5 ppm BTEX Closing 

Operator: JMP 

-10.000mV 
Retentio1 

0.091 l 
~ -o.ns 1 

I 

2.258 2 ~ \'> -
3 .- I . 

3.550 ! 
4 r-

5 ~ 
Benzene 

5.841 6 ~ 
I 

Toluene 

71 

I 

I 

8.116 8 ~ l- i&b~ibagz..g• I ! 

8 .650 9 1- o-Xylene :t 

Component Retention Area External Internal Units 

Benzene 3.550 150.782 4.89 4.8862 ppm 
Toluene 5.8<41 164.744 5.21 5.2081 ppm 
Ethyl benzene 7.950 140.n3 5.46 5.4562 ppm 
m-_p-Xytene 8.1 16 394.791 10.42 10.4218 ppm 
o-Xylene 8.650 162.804 5.29 5.2945 ppm 

1013.894 31.27 31 .2669 

• 
100.000mV 

m-_p-Xylene 

• 

• 



Lab name: TEG Puerto Rico 
Analysis date: 07114/1998 12:37:37 

Method: EPA 60218020 
Lab 10: GC-2 

Description: PID 1 
Column: RXT-5 (30x.53x5.0) 

•

CarTier: N2 1.1 kglcm2 
ata file: 0714PA3.CHR () 

Sample: matrix spike 
Operator. JMP 

..S.OOOmV 
Retentiot 

50.0CIJmV 

.------------.------------------------------------------------------------------· 
1.358 l ~o-X.ylene 
.., -.o .., 21 
2.550 I 

3.158 3r 

3.850 4 ~ 

4 
6.183 6 ~ 

H 

Component 

Benzene 
Toluene 

Etlnzene 
m yfene 
o- ne 

• 

~==============----8~ 

1-================-----~x~ 

I 
I 

r f 1 Ett.vlbeDZ!A! 
o-Xylene 

STANOB¥3 

Retention Area External Internal Units 

3.850 140.831 5.42 5.4166 ppm 
6.183 154.574 5.75 5.7480 ppm 
8.316 138.514 6.02 6.0239 ppm 
8.475 383.820 11.49 11.4899 ppm 
9.025 156.095 5.74 5.7355 ppm 

973.834 34.41 34.4139 



Lab name: TEG Puerto Rico 
Analysis date: 07/14/1998 12:37:37 

Method: EPA 60218020 
Description: PID 2 

Column: RXT -5 (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

Data file: 0714PB3.CHR () 
Sample: matrix spike duplicate 

Operator: JMP 

-10.000mV 
Retentiot 

• 
100.000mV 

0~1 ~--------------------------------------------------------------------------------~ 
0.591 1 ~ <-
1.958 2L \ -:.-
3.291 3 f-

4r 
51 

5.691 6 L 

7 ~ 

I 

1 ::=:.::=====--- Benzene 

'I::::=====~-- Toluene 
I 

I 

I 

- • -. J 
8.016 sr-
8.566 g ... 

I 

~~~~;;;;~~====~!!~~~:~~~:e~ZM~'====-ir-----------~~Xy~e 

Component 

Benzene 
Toluene 
Ethyl benzene 
m-_p-Xylene 
o-Xylene 

Retention 

3.291 
5.691 
7.858 
8.016 
8.566 

Area 

180.841 
187.147 
163.711 
475.738 
189.196 

1196.634 

External 

5.86 
5.92 
6.03 

11.93 
6.15 

35.89 

Internal Units 

5.8603 ppm 
5.9164 ppm 
6.0280 ppm 

11.9307 ppm 
6.1528 ppm 

35.8882 • 

• 



Lab name: TEG Puerto Rico 
Analysis date: 07/14/1998 12:53:21 

Method: EPA 602/8020 
Lab 10: GC-2 

Description: PID 1 
Column: RXT~5 (30x.53x5.0) 
~Carrier: N2 1.1 kg/cm2 
~ata file: 0714PA4.CHR () 

Sample: method blank 
Operator: JMP 

-5.000mV 
Retentiot 

' I 
l 

1.191 1 ~ r--- STANO BY 3.664 mV 

2.208 2 ~ 
3f-
4r 
sL 

I 

6 ~ 
i 7r 

Si-

Component 

• 

• 

~ -
1 

' 

Retention Area External 

0.000 0.00 

Internal 

0.0000 

I 

I 

I I 
I 

Units 

50.000mV 



Lab name: TEG Puerto Rico 
Analysis date: 07/1 4/1998 12:53:21 

Method: EPA 602/8020 
Description: PID 2 

Column: RXT-5 (30x.53x5.0) 
Carrier: N2 1. 1 kg/cm2 

Data file: 0714PB4.CHR () 
Sample: method blank 

Operator: JMP 

-10.000mV 
Retenti01 

5 t-

6 !-
I 

7!-
8~ 

I 
9 r 

< I 
I 
I 
I 

Component Retention Area 

0.000 

External 

0.00 

! 

T 
.l 

I ! 
I 

lntemal Units 

0.0000 

• 
100.000mV 

• 

• 



Lao name: f EG Puerto K1co 
Analysis date: 07/14/199814:13:11 

Method: EPA 602/8020 
Description: PID 2 

Column: RXT-5 (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

Data file: 0714PB8.CHR () 

•
ample: 2842-TRIP/0713CH2-2 

perator. JMP 

-10.000mV 
Retentiot 

6 

7 

8 

9 

Component 

• 

• 

Retention Area 

0.000 

100.000mV 

I 

I 

External lntemal Units 

0.00 0.0000 



Lab name: TEG Puerto Rico 
Analysis date: 07114/1998 14:24:35 

Method: EPA 602/8020 
Lab ID: GC-2 

Description: PID 1 
Column: RXT-5 (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

Data file: 0714PA9.CHR () 
Sample: 2842-SB10@4'/0713CH2-2 

Operator: JMP 

.S.OOOmV 
Retentiot 

1 
1.450 

2 

2.708 3 

3.566 
4 

5 

6 

7 

8 

Component Retention Area 

0.000 

External 

0.00 

I 

I 

:;:: I 
I 

Internal Units 

0.0000 

• 
50.000mV 

• 

• 



Lab name: TEG Pueno Rico 
Analysis date: 07/14/1998 14:24:35 

Method: EPA 602/8020 
Description: PIO 2 

Column: RXT-5 (30x.53x5.0) 
Carrier. N2 1.1 kglcm2 

•

ata file: 0714PB9.CHR (} 
ample: 2842-SB11@2'/0713CH2-2 

perator: JMP 

-10.000mV 
Retentiot 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Component 

• 

• 

Retention Area 

0.000 

100.000mV 

External Internal Units 

0.00 0.0000 



Lab name: TEG Pueno Rtco 
Analysis date: 07/14/1998 14:40:32 

Method: EPA 602/8020 
Lab 10: GC-2 

Description: PID 1 
Column: R><T-5 (30x.53x5.0) 
CarTier: N2 1.1 kg/cm2 

Data file: 0714PA10.CHR () 
Sample: 2842-5911 W10713CH2-2 

Operator: JMP 

-5.000mV 
Retentiol 

• 
50.000rrN 

0.008 ~--------~~------------------------------------------------------------------~ 

1 
1.375 

2 

2.658 3 

4 

5 

6 

7 

8 

9 ~ 
I 
I 

Component 

STANO BY 3.908 mV 

Retention Area External 

0.000 0.00 

I 

I 

Internal Units 

0.0000 • 

• 



Lab name: TEG Puerto Rico 
Analysis date: 07/14/1998 14:40:32 

Method: EPA 602/8020 
Description: PID 2 

Column: RXT-5 (30x.53x5.0) 
Carrier: N2 1.1 kg/cm2 

Data file: 0714PB10.CHR () 
•• Sample: 2842-SB 11W/0713CH2-2RE~· 

perator: JMP 

-10.000mV 
Retentior 

1 

2 

~~ 
5 

6 

7 

8 

9 

Component Retention Area External 

0.000 0.00 

• 

• 

I 

I 

I I 
I 

Internal Units 

0.0000 

100.000mV 



'-'teg Transglobal Environmental Geochemistry Chain of Custody Record PO# ____ ____ _ 

I 

Client: CJ( 6'fl1 HIt l n,. .... -; 13)9tf p,.n.,. I I 
Address TEG Project # <1~ L ()+l~ ( \-\ L~~;n .. Lab.# 

Phone ( 7 l l S 1 j k - f 7 I 3 FAX Location l-?. I<_J0 $ L)S"I 5C 

Client Project #. Project Manage~ C1 AS(-r/ ::h fo'l Collector. JU I K t I ,j,. 1\'17-f PL£1-( Date of Collectlon~{2 - I 3 
' 

~ 0 
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I§! 
0 

(II 0 0 CX) ,.... ,.... 

~ 
ll 

0 0 0 ..J ai Ill)! ;~, 10 ~ 

1~ .; .... (II U) g .... .... 0 
~ 0 0 (II ot 

1n 
0 .... 

..J CX) CX) 

~ 
I: Iii li~ 

CX) 

~ g g ~ 
~ J:~ ~ ~ 

~ AELD NOTES/ l~s ............... # Depth Time "'T'~ .. Type'"' ~ J:o ~ J: 
~ PRESERVAllON 0.. Q. 

I' 
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