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The Department of the Navy, Naval Facilities Engineering Command, Pacific Division (NA VFAC 
PACIFIC) has retained Dawson Group, Inc. (DAWSON) to perfonn groundwater monitoring activities at 
the Red Hill Fuel Storage Facility (FSF), Hawaii. The Red Hill FSF consists of 20 active underground 
storage tanks (USTs) operated by the Fleet Industrial Supply Center (FISC) Pearl Harbor. Figure I, Site 
Vicinity Map, illustrates the location of the project site. 

This work was perfonned under NA VFAC PACIFIC Contract Number N62742-0l-D-1806, Contract 
Task Order (CTO) 0013. This document is the fourth quarterly report and summarizes the following: 
field investigation, IDW disposal, sample results, and conclusions and recommendations for the next 
sampling event. 

Site Background 

From 1998 to 200 I, the Navy conducted an investigation at the facility to assess potential releases from 
the fuel storage facility. In February 2001, the Navy installed a one-inch diameter sentinel well (MW
YID) to monitor for contamination of the basal aquifer underlying the storage facility (AMEC Earth and 
Environmental, Inc. [AMEC], 2002). Sentinel well MW-YID was installed and completed at 
approximately 100 feet below grade (tbg). At the time of well completion, depth to water in MW-YID 
was measured at 86 tbg. The groundwater level at the project site fluctuates from dry season to wet 
season (AMEC, 2002). 

A second monitoring well (MW-Y2S) was installed and completed above the water-bearing zone at 
approximately 52 tbg. This monitoring well is located southwest of sentinel well MW-YID and does not 
contain either groundwater or product. MW-Y2S was intentionally completed above the water-bearing 
zone in order to avoid creation of a possible direct conduit to the basal aquifer (AMEC, 2002). 

In February 2001, groundwater samples collected from sentinel well MW-YID contained total petroleum 
hydrocarbon (TPH) concentrations ranging from 0.883 milligrams per liter (mg/L) to 1.05 mg/Land total 
lead ranging from 0.0104 mg/L to 0.015 mg/L. The maximum total lead concentration in the samples 
was equal to the primary drinking water standard of 0.015 mg/L for lead and exceeded the State of 
Hawaii Department of Health (HOOH) Tier I groundwater action level (GWAL) of 0.0056 mg/L (US 
Navy, 2004). 

Following discussions with HDOH, a program was initiated to monitor the sentinel well MW-YID and 
the Navy Public Works Center (PWC) potable water stilling basin for indications of contamination from 
the upgradient tank farm. The recommended parameters for analyses were TPH as diesel; TPH as 
gasoline; benzene, toluene, ethylbenzene, and total xylenes (BTEX); 1,2-dichloroethane (DCA); 
polynuclear aromatic hydrocarbons (PAHs); total lead; and 1,2-dibromoethane (EDB) (US Navy, 2004). 

Field Activities 

On December 6 and 7, 2005, three surface water samples (two primary and one duplicate) were collected 
from the PWC potable water stilling basin and analyzed for TPH as diesel, TPH as gasoline, 1,2-DCA, 
BTEX, methyl-tert-butyl ether (MtBE), total lead, and EDB. 

On 6 December 2005, two groundwater samples (one primary and one duplicate) were collected from the 
sentinel well, MW-YID and analyzed forTPH-D, TPH-G, 1,2-DCA, BTEX, total lead, and EDB. 
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• Concentrations of dissolved lead, naphthalene, 2-methylnaphthalene were detected above 
the laboratory MRLs. No constituents were detected at concentrations above the HDOH 
Tier I GWALs or HDOH drinking water standard. 

Sentinel Well 

• Concentrations of TPH as diesel, naphthalene, 2-methylnaphthalene, acenaphthene, 
dibenzofuran, fluorene, phenanthrene, fluoranthene, pyrene, benz(a)anthracene, chrysene, 
Benzo(a)pyrene and Benzo(g,h,i)perylene were detected above laboratory MRLs. No 
constituents were detected at concentrations above the HDOH Tier I G WA Ls. 

• Dissolved lead was detected at concentrations above the laboratory MRL. The 
concentrations were below both the HDOH Tier I GW AL and the HDOH drinking water 
standard in the sentinel well samples. The December 2005 results were also less than the 
corresponding 2001 investigation results (AMEC, 2002). In both this quarter and the third 
quarter 2005, samples collected at MW-YID contained lead concentrations below the 
HDOH Tier I GWAL and HDOH drinking water standard. It should be noted that in the 
first and second quarter 2005, samples collected from MW-YID were not filtered prior to 
lead analysis. However in the last two quarters (third and fourth quarter 2005) samples 
were filtered prior to lead analysis. 

• The groundwater in the upgradient sentinel well (MW-YID) shows evidence of 
contamination in the basal aquifer by contaminants of potential concern. 

Based on the findings during this investigation, DAWSON recommends the following actions: 

• Installation of a dedicated pump within MW-YID to avoid cross-contamination, to 
facilitate low-flow sampling methodology, to more efficiently sample the monitoring well, 
and to contribute to the repeatability of sampling methods. 

• Continue to filter lead samples during collection and prior to analysis. 

• Continue sampling at the stilling basin and the sentinel well during the next quarter 
(January through March 2006). 
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The Department of the Navy, Naval Facilities Engineering Command, Pacific Division (NA VF AC 
PACIFIC) has retained Dawson Group, Inc. (DAWSON) to perform groundwater monitoring activities at 
the Red Hill Fuel Storage Facility (FSF), Hawaii. The Red Hill FSF consists of 20 active underground 
storage tanks (USTs) operated by the Fleet Industrial Supply Center (FISC) Pearl Harbor. Figure I, Site 
Vicinity Map, illustrates the location of the project site. 

This work was performed under NA VFAC PACIFIC Contract Number N62742-01-D-1806, Contract 
Task Order (CTO) 0013. This document is the fourth quarterly report and summarizes the following: 
field investigation, IDW disposal, sample results, and conclusions and recommendations for the next 
sampling event. 

1.1 Project Objectives 

The project objective is to determine if petroleum-related groundwater contamination is present 
downgradient of the 20 active USTs. In order to achieve this objective, the following tasks will be 
conducted: 

• Conduct quarterly sampling of surface water located in the stilling basin located at the 
potable water infiltration tunnel operated by the Navy Public Works Center (PWC). 

• Conduct quarterly sampling of groundwater from the sentinel monitoring well (MW-VID) 
located downgradient of the 20 USTs. 

• Present data in a quarterly report, which will include a description of the nature and extent 
of contamination, if any. 

1.2 Document Organization 

The following presents the organization of this document: 

• Section 1 Introduction: presents the project objectives, organization of this document, site 
location and description, and previous environmental action/studies performed at this site. 

• Section 2 Data Quality Objectives: provides the data quality objectives for the 
groundwater monitoring program. 

• Section 3 Methodologies and Procedures: describes the equipment decontamination, 
laboratory analysis, stilling basin sample collection, groundwater monitoring well sample 
collection, and storage of investigation derived waste (IDW). 

• Section 4 Investigation Results: presents the groundwater monitoring well sample results, 
stilling basin sample results, trip blank analytical results, data quality review, and IDW 
disposal. 

• Section S Conclusions and Recommendations: provides discussion of the sampling 
results and recommendations for the Site. 

• Section 6 References: lists the references cited in the text. 

• Appendix A: presents the Non-Hazardous Waste Manifest. 
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• Appendix B: presents the laboratory analytical results for the groundwater samples 
collected during December 2005. 

• Appendix C: presents the monitoring well sampling logs from December 2005. 

1.3 Site Location and Facility Description 

The Red Hill FSF project site is located in Halawa Heights on Oahu, Hawaii. Access is via Halawa 
Valley Road, located north of the project site. Primary highways in the vicinity of the project site are 
Interstate Highways H-I and H-3. Land adjacent to the north of the project site is occupied by 
Halawa High and Medium Security Facility and private businesses. Land to the south and west of 
the project site includes the Coast Guard Reservation. Moanalua Valley is located east of the facility 
(Figure I, Site Vicinity Map). 

The Red Hill FSF consists of 20 active USTs operated by Navy FISC Pearl Harbor. Each UST has a 
capacity of 12.5 million gallons. The facility is located approximately I 00 feet above the basal 
aquifer. Approximately 1,550 feet hydraulically downgradient from the tank farm, the Navy PWC 
operates a potable water infiltration tunnel (Figure 2, Site Plan). 

1.4 Previous Environmental Actions/Studies 

From 1998 to 200 I, the Navy conducted an investigation at the facility to assess potential releases 
from the fuel storage facility. In February 2001, the Navy installed a one-inch diameter sentinel well 
(MW-YID) to monitor for contamination of the basal aquifer underlying the storage facility (AMEC 
Earth and Environmental, Inc. [AMEC], 2002). Sentinel well MW-YID was installed and 
completed at approximately 100 feet below grade (fbg). At the time of well completion, depth to 
water in MW-VI D was measured at 86 fbg. The groundwater at the project site fluctuates from dry 
season to wet season (AMEC, 2002). 

A second monitoring well (MW-V2S) was installed and completed above the water-bearing zone at 
approximately 52 fbg. This monitoring well is located southwest of sentinel well MW-VI D and 
does not contain either groundwater or product. MW-V2S was intentionally completed above the 
water-bearing zone in order to avoid creation of a possible direct conduit to the basal aquifer 
(AMEC, 2002). 

In February 2001, groundwater samples collected from sentinel well MW-YID contained TPH 
concentrations ranging from 0.883 milligrams per liter (mg/L) to 1.05 mg/L and total lead ranging 
from 0.0104 mg/L to 0.015 mg/L. The maximum total lead concentration in the samples was equal 
to the primary drinking water standard of 0.015 mg/L for lead and exceeded the State of Hawaii 
Department of Health (HDOH) Tier I groundwater action level (GWAL) of 0.0056 mg/L (US Navy, 
2004). 

Following discussions with HDOH, a program was initiated to monitor the sentinel well MW-YID 
and the PWC potable water stilling basin for indications of contamination from the upgradient tank 
farm. The recommended parameters for analyses were TPH; BTEX; 1,2 DCA; PAHs; total lead; and 
EDB (US Navy, 2004 ). 
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Environmental data are needed to: 1) determine if groundwater contamination is present at the project 
site; 2) determine the best course of action; and 3) characterize IDW wastewater for disposal. 

Chemical data must be of sufficient quality and quantity to confirm the presence or absence of 
contaminants of potential concern (COPC) in the groundwater beneath the Red Hill FSF. The COPCs for 
this investigation include TPH as diesel and as gasoline; BTEX; MtBE; 1,2 DCA; total lead; and EDB. 
The data quality objectives were designed to comply with the HDOH's Technical Guidance Manual for 
Underground Storage Tank Closure and Release Response, Second Edition (HDOH, 2000) and Risk
Based Corrective Action and Decision Making at Sites With Contaminated Soil and Groundwater, 
Volume I and II (HDOH, 1996). 

The screening levels for this investigation will draw on the HDOH Tier I GWALs for sites receiving less 
than 200 centimeters of rainfall per year and threatening a drinking water source (HDOH, 2000). 

For reference purposes, the HDOH Environmental Action Levels (EALs) for sites greater than 150 meters 
from a surface water body where groundwater is a current or potential source of drinking water (HDOH, 
2005) have been included. However, it should be noted that the 2000 Tier I GWALs are the governing 
guidelines for the site as required by the HDOH's UST regulations. 

To evaluate the absence or presence of contaminants, the following quality criteria will be followed: 

I) Laboratory analytical methods will provide reporting limits that are lower than regulatory action levels, 

2) Chemical analyses of COPC will be performed using EPA publication SW-846, Test Methods for 
Evaluating Solid Waste, Physical/Chemical Methods, Third Edition methodology (EPA, 1998), and 

3) Laboratory chemical data will be used to assess each analyte's concentration exceeding HDOH Tier I 
GWALs. 
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All water-level measuring and water sampling equipment was decontaminated at the start and end of 
the project, as well as between locations, to reduce the possibility of cross-contamination. The 
equipment was first washed in potable water and non-phosphate detergent. Then it was rinsed in 
potable water, rinsed in deionized/distilled water, sprayed with isopropyl alcohol, and rinsed with 
deionized/distilled water. Decontamination washwater was placed in a Department of 
Transportation (OOT)-approved, steel, 30-gallon drum and handled appropriately as described in 
detail in Section 5.3, Investigation Derived Waste. 

3.2 Laboratory Analysis 

The laboratory used standard analytical methods as outlined in the EPA's publication SW846- Test 
Methods for Evaluating Solid Waste, Third Edition (EPA, 1998). The laboratory followed the EPA' s 
method-specific quality control procedures as outline in SW846. 

The groundwater samples collected from the stilling basin and the sentinel well were analyzed by 
Columbia Analytical Services for the following parameters: 

• TPH as Diesel and TPH as Gasoline using EPA Method 8015M; 

• BTEX, 1,2-DCA, and MtBE using EPA Method 82608; 

• EDB using EPA Method 504.1; 

• PAHs using EPA Method 8270C SIM/PAHs; and 

• Total Lead by EPA Method 6020. 

The analytical methods were requested by the NA VF AC PACIFIC in the Statement of Work (SOW) 
(U.S. Navy, 2004) and are industry standards. Site investigation activities were conducted in 
accordance with the WPIFSP (DAWSON, 2005b) and the Project Procedures Manual, U.S. Navy 
PACDIV Installation Restoration Program (!RP) (PACDIV, 1998). Copies oflaboratory reports and 
chain-of-custody records for groundwater samples are included in Appendix B, Laboratory Reports 
and Chain-of-Custody Records for Primary and QC Groundwater and Stilling Basin Samples. 

3.3 Stilling Basin Sampling Methodology 

Previously when sampling the stilling basin, no entry was permitted due to the characteristics of the 
stilling basin, which identified it as a permit-required confined space. Prior to this event, samples at 
the stilling basin were collected by lowering a sampling system which was a combination of a 
polyvinyl chloride (PVC) casing and a disposable bailer, where the bailer was inserted inside the 
PVC casing, and an IP probe was attached to the outside of the PVC casing. Together, the assembly 
was lowered to approximately six inches above the water surface, and then the bailer was lowered 
into the water to collect a sample. Once full, the bailer was raised into the PVC casing and the 
assembly was raised up through the entrance hatch, where the sample bottles were filled. 

[200 I 022.013 Red Hill OW] Dawson Group, Inc. 



NAVFAC PACIFIC 
Contract No .. N62742-01-D-1806, CTO 0013 

3.3.1 Installation of Temporary Well Conduit 

Red Hill 4Q05 GW 
Page 3·2 

On 28 June 2005, a temporary well conduit was installed at the PWC potable water stilling 
basin to increase the repeatability of sample collection, and to allow more efficient sampling of 
the groundwater. In order to install this conduit, entry into the stilling basin was allowed. A 
confined space entry permit was completed (Appendix C), the air within the stilling basin area 
was monitored (for combustible gases, oxygen, carbon dioxide, and methane), and a safety 
retrieval line with tripod and fall protection harness was used by the entrant. Each section of the 
conduit was lowered by rope to the entrant from the entrance hatch. 

The bottom of the conduit was comprised ofa 4-inch PVC end cap and 25 feet (5-foot sections) 
of factory-slotted (0.010), 2-inch diameter, schedule-40 polyvinyl chloride (PVC) screen. The 
sections, once lowered, were assembled by the entrant at the catwalk and secured to the outer 
side of the base of the ladder cage with heayy duty cable ties. The bottom of the screened 
interval was installed to be flush with the bottom of the PWC stilling basin. According to 
measurements taken from the catwalk, the screen was set in 23.1 feet of water. 

Attached to the top of the screened PVC section was approximately 60 feet of 2-inch diameter, 
schedule-40 PVC (JO-foot sections) casing. The sections were lowered to the entrant who 
attached them to the already-in-place sections of screen. Every 5 feet, the conduit was secured 
to the outer side of the ladder cage with heayy duty cable ties. The top of the conduit was 
secured with a monitoring well compression cap. 

Once the conduit installation was completed, the safety retrieval line with tripod and fall 
protection harness was disassembled. The conduit was installed at a height so that future entry 
into the stilling basin can be avoided. 

3.3.2 Surface Water Sampling Methodology 

Access to the stilling basin requires opening an entrance hatch (approximately 24 inches in 
diameter). A lockout/tagout procedure was used to prevent accidental closure. From the open 
entrance hatch, the depth-to-water to the nearest 0.0 I foot was measured using an interface 
probe (IP) through the well conduit. The measurement and time were recorded on the Surface 
Water Field Sampling Log (Appendix D, Monitoring Well Sampling Forms). 

The samples were then collected using a new weighted, disposable, single-check valve bailer 
that remained sealed in plastic (by the manufacturer) until use. The bailer was equipped with a 
bottom-discharging device. The bailer was lowered to the water surface through the well 
conduit and the bottom was submerged in the surface water. Once full, the bailer was raised 
through the well conduit and through the entrance hatch, where the samples bottles were filled. 
This procedure was repeated until all required primary and field duplicate (QC) samples were 
collected. 

3.3.3 Field Quality Control Sampling 

Surface water field duplicate (QC) samples were collected once per sampling event, following 
the sample collection procedures listed in Section 6.2.2, Surface Water Sampling Methodology. 

A laboratory-supplied trip blank was placed in the sample cooler containing the VOC samples 
to be shipped to the laboratory. 
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A temperature blank was placed in one sample cooler per shipment to be shipped to the 
laboratory. 

3.4 Sentinel Well Sampling Methodology 

This section describes the sampling methodology employed to collect groundwater samples. 

3.4.1 Measurement of Static Water Level and Detection of an Immiscible Phase 

Before sampling, the depth to standing water, depth to an immiscible layer (if any), and the total 
depth of the well were measured to the nearest 0.0 I foot using an IP to provide baseline data. 
The data were recorded on the Monitoring Well Field Sampling Log (Appendix B). 

In accordance with the SOW, if an immiscible phase is detected with the IP, the Project 
Manager and the Navy RPM/NTR are to be notified immediately. No groundwater sample is 
collected unless otherwise directed by the Project Manager and/or Navy RPM/NTR. 

If no immiscible phase is detected with the IP, the measurements of depth to water and total 
depth of the well are used to calculate the volume of water in the well and the amount of water 
to be purged, as well as provide information on the integrity of the well ( e.g., identification of 
siltation problems). 

3.4.2 Well Purging Methodology 

Purging was accomplished by removing groundwater from the well using a dedicated bailer 
approximately 12 feet in length and 0.5 inch in diameter attached to a new, dedicated rope. The 
bailer was lowered into the well with as little disturbance of the water as possible to minimize 
aeration of the water in the well. Once the bailer was full, it was slowly brought out of the 
water and the water was transferred to a clean container for evaluation of field parameters. The 
purge water was evaluated on a regular basis during purging and analyzed in the field for 
temperature, pH, specific conductivity, salinity, dissolved oxygen, redox potential, and turbidity 
using a YSI® water quality meter. At least four readings were taken during the purging 
process. The purging procedure was repeated until the calculated purge volume was removed 
or when three consecutive field parameter measurements had stabilized to within approximately 
10 percent. All information was recorded on the Monitoring Well Field Sampling Log 
(Appendix B). The purge water was placed in the 30-gallon, steel drum located onsite. 

3.4.3 Sample Collection Procedures 

The sentinel well was sampled when groundwater within it was representative of aquifer 
conditions and after it had recovered sufficiently to provide enough volume for the groundwater 
sample. A period of no more than two hours elapsed between purging and sampling to prevent 
groundwater interaction with the casing and atmosphere. Depth to water was measured and 
recorded prior to sampling to demonstrate the degree of recovery of the well. 

The bailer was lowered as described in Section 3.4.2, and once the bailer was full, it was 
brought out of the water and the water transferred directly into the laboratory-supplied 
containers. This procedure was repeated until all required primary and field duplicate (QC) 
samples were collected. 
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Groundwater field duplicate (QC) samples were collected once per sampling event, following 
the sample collection procedures listed in Section 3.4.3, Sample CoJJection Procedures. 

A laboratory supplied trip blank was placed in the sample cooler containing the VOC samples 
to be shipped to the laboratory. 

A temperature blank was placed in one sample cooler per shipment to be shipped to the 
laboratory. 

3_5 Storage of Investigation Derived Waste 

IDW generated during this investigation included monitoring well purge water and decontamination 
wastewater totally less than 5 gallons. Wastewater was stored in a 30-gallon, DOT-approved, steel 
drum. The drum was taken to an offsite recycling facility on 8 February 2006. The non-hazardous 
waste manifest is included in Appendix A of this report. 
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Three surface water samples (two primary and one duplicate) were collected from the PWC potable 
water stilling basin and analyzed for TPH-D, TPH-G, 1,2-DCA, BTEX, MtBE, dissolved Lead, and 
EDB on December 6 and 7 2005. The results are presented in Table 1. Summary of Groundwater 
Sample Results of this report. The laboratory analytical reports are presented in Appendix A, 
Laboratory Reports and Chain-of-Custody Records for Primary and QC Groundwater and Stilling 
Basin Samples. 

4.1.1 Dissolved Lead 

Lead samples were collected in the field with a bailer and transferred to unpreserved sample 
bottles. Those sample bottles were brought to the Dawson office and filtered with a 0.45-micron 
filter into preserved sample bottles using a peristaltic pump and new polyethylene tubing. Lead 
was detected above the laboratory method reporting limits (MRLs) at concentrations ranging 
from 0.00002 mg/L to 0.00014 mg/L (Table I). These concentrations were below the HDOH 
GWAL of 0.0056 mg/L (HDOH, 2000) and the HDOH drinking water standard of0.015 mg/L 
(HDOH, 2002). 

4.1.2 Total Petroleum Hydrocarbons (TPH) 

TPH as diesel was not detected above the laboratory MRLs in the any of the stilling basin 
samples (Table I). 

TPH as gasoline was not detected above the laboratory MRL in any stilling basin samples 
(Table I). 

4.1.3 1,2-Dibromoethane (EDS) 

EDB was not detected above the laboratory MRLs in any stilling basin samples (Table I). 

4.1.4 Volatile Organic Compounds (VOCs) 

No VOCs were detected above the laboratory MRLs in any stilling basin samples (Table I). 

4.1.5 Polynuclear Aromatic Hydrocarbons (PAHs) 

Naphthalene and 2-Methylnaphthalene were detected above the laboratory MRL in sample RH
B-0 IO and the duplicate sample RH-B-011. The concentrations of naphthalene were 0.000036 
mg/L in sample RH-B-010 and 0.000024 mg/L in duplicate sample RH-B-011. Concentrations 
of 2-Methylnaphthalene were 0.000038 mg/L in sample RH-B-010 and 0.000022 mg/L in the 
duplicate sample RH-B-011. No other PAHs were detected above the laboratory MRL in any 
stilling basin samples (Table I). 
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Two groundwater samples (one primary and one duplicate) were collected from the sentinel well, 
MW-YID and analyzed for TPH-D, TPH-G, 1,2-DCA, BTEX, MtBE, dissolved Lead, and EDB on 
6 December 2005. The results are presented in Table 2, Summary of Groundwater Sample Results. 
MW-VJD, of this report. The laboratory analytical reports are presented in Appendix A. 

4.2.1 Dissolved Lead 

Lead samples were collected in the field with a bailer and transferred to unpreserved sample 
bottles. Those sample bottles were brought to the Dawson office and filtered with a 0.45-micron 
filter into preserved sample bottles using a peristaltic pump and new polyethylene tubing. Lead 
was detected above the laboratory MRL at concentrations of 0.00006 mg/L and 0.00004 mg/L 
in the primary and duplicate samples, respectively (Table 2). Both of these results were below 
the HDOH GWAL of 0.0056 mg/L (HDOH, 2000) and below the HDOH drinking water 
standard of 0.015 mg/L (HDOH, 2002). 

4.2.2 Total Petroleum Hydrocarbons (TPH) 

TPH as diesel was detected at concentrations of 0.670 mg/L in sample RH-W-007 and 0.740 
mg/L in duplicate sample RH-W-008 (Table 2). The laboratory report noted that both of the 
chromatographic fingerprints of the samples did not resemble a petroleum product. 

4.2.3 1,2-Dibromoethane (EDB) 

EDB was not detected above the laboratory MRLs in the sentinel well sample (Table 2). 

4.2.4 Volatile Organic Compounds (VOCs) 

VOCs were not detected above the laboratory MRLs in any sentinel well samples (Table 2). 

4.2.S Polynuclear Aromatic Hydrocarbons (PAHs) 

• Naphthalene was detected above the laboratory MRL at concentrations of 0.00051 
mg/Land 0.00048 mg/L. 

• 2-Methylnaphthalene was detected above the laboratory MRL at concentrations of 
0.000098 mg/L and 0.00011 mg/L. 

• Acenaphthene was detected above the laboratory MRL at concentrations of 0.000061 
mg/L and 0.000058 mg/L. 

• Dibenzofuran was detected above the laboratory MRL in both samples at a 
concentration of0.00015 mg/L. 

• Fluorene was detected above the laboratory MRL at concentrations of 0.000058 mg/L 
and 0.000050 mg/L. 

• Phenanthrene was detected above the laboratory MRL at concentrations of 0.000 I 0 
mg/Land 0.000059 mg/L. 

• Fluoranthene was detected above the laboratory MRL at concentrations of 0.000062 
mg/L and 0.000026 mg/L. 
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• Pyrene was detected above the laboratory MRL at concentrations of 0.000072 mg/L 
and 0.000026 mg/L. 

• Benz(a)anthracene was detected above the laboratory MRL in one sample (primary) at 
a concentration of 0.000027 mg/L. 

• Chrysene was detected above the laboratory MRL in one sample (primary) at a 
concentration of 0.000036 mg/L. 

• Benzo(a)pyrene was detected above the laboratory MRL in one sample (primary) at a 
concentration of 0.000024 mg/L. 

4.3 Trip Blank Analytical Results 

One trip blank sample was submitted and analyzed for VOCs by EPA Method 8260b. The results 
are presented in Table 3, Summary of Trip Blank Results. The laboratory analytical reports are 
presented in Appendix A. 

No VOCs were detected at concentrations above the laboratory MRLs in the trip blank sample. 

4.4 Data Quality Review 

4.4. 1 Field Quality Assurance/Quality Control 

Quality Assurance/Quality Control (QA/QC) checks employed during the collection of field 
data and sampling activities included the following: 

• Collection of samples and field measurements by DAWSON. DAWSON personnel 
were familiar with EPA protocols concerning equipment decontamination, sample 
collection, sample and project documentation, and QA/QC procedures. 

• Use of certified clean laboratory sample containers. 

• Preservation of sample integrity by chilling samples in the field and maintaining 
proper temperature until receipt at the laboratory. 

4-4.2 Laboratory/Quality Control Data Assessment 

As part of the QC of this project, the DAWSON completed a desktop review of the data 
packages received from Columbia Analytical Services. The desktop review included a review 
of the hold times, reagent blanks, surrogate recoveries, sample duplicates, matrix spike/matrix 
spike duplicates recoveries, relative percent differences, blank spike recovery and reporting 
limits. DAWSON concluded that the laboratory analyses meet QC criteria and can be used for 
the intended purpose. The duplicate results were consistent with all primary sample results and 
thus valid and useable. 

Laboratory Data Assessment 

Insufficient sample volume was received to perform a Matrix Spike Duplicate (MSD). A 
Laboratory Control Sample/ Duplicate Laboratory Control Sample (LCS/DLCS) was analyzed 
and reported in lieu of the MS/MSD for these samples. 

No anomalies associated with the analysis of these samples were observed. 
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The relative percent differences between the primary and duplicate sample concentrations are 
presented in Tables I and 2. While it appears that the relative percent differences between the 
primary and duplicate are large, the values are below the HDOH Tier I GWALs. There were 
no significant data discrepancies between the primary and duplicate sample results. Columbia 
Analytical Services performed analyses on both the primary and duplicate samples. 

4.5 IDW Disposal 

All IDW generated during the December 2005 event were determined to be non-hazardous wastes 
and were taken to an offsite recycling facility on 8 February 2006 The Non-Hazardous Waste 
Manifest is presented in Appendix A of this report. 
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5. CONCLUSIONS AND RECOMMENDATIONS 

The following conclusions are based on the data collected during this investigation. 

Stilling Basin 
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• Concentrations of dissolved lead, naphthalene, 2-methylnaphthalene were detected above 
the laboratory MRLs. No constituents were detected at concentrations above the HDOH 
Tier I GWALs or HDOH drinking water standard. 

Sentinel Well 

• Concentrations of TPH as diesel, naphthalene, 2-methylnaphthalene, acenaphthene, 
dibenzofuran, fluorene, phenanthrene, fluoranthene, pyrene, benz(a)anthracene, chrysene, 
Benzo(a)pyrene and Benzo(g,h,i)perylene were detected above laboratory MRLs. No 
constituents were detected at concentrations above the HDOH Tier I G W ALs. 

• Dissolved lead was detected at concentrations above the laboratory MRL. The 
concentrations were below both the HDOH Tier I GW AL and the HDOH drinking water 
standard in the sentinel well samples. The December 2005 results were also less than the 
corresponding 2001 investigation results (AMEC, 2002). In both this quarter and the third 
quarter 2005, samples collected at MW-YID contained lead concentrations below the 
HDOH Tier I GWAL and HDOH drinking water standard. It should be noted that in the 
first and second quarter 2005, samples collected from MW-YID were not filtered prior to 
lead analysis. However in the last two quarters (third and fourth quarter 2005) samples 
were filtered prior to lead analysis. 

• The groundwater in the upgradient sentinel well (MW-YID) shows evidence of 
contamination in the basal aquifer by contaminants of potential concern. 

Based on the findings during this investigation, DAWSON recommends the following actions: 

• Installation of a dedicated pump within MW-YID to avoid cross-contamination, to 
facilitate low-flow sampling methodology, to more efficiently sample the monitoring well, 
and to contribute to the repeatability of sampling methods. 

• Continue to filter lead samples during collection and prior to analysis. 

• Continue sampling at the stilling basin and the sentinel well during the next quarter 
(January through March 2006). 
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TAb .. E 1 
Summary of Groundwater Sample Results 

Stilling Basin 
Red Hill Fuel Storage Facility 

Red Hill, Oahu, Hawaii 

I I Pump, OffllM I Pump, OffloM I I Pump, om,oo I 
SAMPLE IDENTIACATION RH-B-001 RH-B-004 I RH-8-005 = RH-8-007 

Metals 

Hydrocarbons 

ED8 

voes 

PAHs 

ANALYSIS 

Total Lead 

TPH as Diesel 

TPH as Residual Range 

TPH as Gasoline 

I ,2-D1bromoethane (EDB) 

Benzene 

Methyl ten-Butyl Ether 

Toluene 

Ethylbcnzcne 

m,p--Xylenes 

o-Xylene 

I ,2-D1chloroethane ( 1,2-DCA)I 

Naphthalene 

2-Methylnaphthalene 

Acenaphthylene 

Acenaphthene 

D1benzofuran 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene 

Pyrene 

Benz(a)anthracene 

Chrysene 
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EPA METHOD 

6020 

8015M 

8015M 

8015M 

5041 

82608 

8260B 

8260B 

82608 

82608 

82608 

82608 

8270CS1M 

8270CSIM 

8270CS1M 

8270CSIM 

8270CSIM 

8270CS1M 

8270CS1M 

8270CS1M 

8270CSIM 

8270C SIM 

8270CSIM 

8270C SIM 

""""" DATECOUECTEDI 02/1er.zoo5 I OlV28r.l005 I 08l'2&'2005 I (RPO) I DIW8l2005 I 
SAMPLE TYPE Pnmsy Pnmsy """-

j},4ff;~-t.~if~;-~ ~~~~~i;jj~itt; ©lkl:i,?~,~~ -~~~-:'t.j··- :,< ... -:,<:~Z". Gn)=-=~~on MRL 

0 000050 

0052 

0 /00 

0050 

00000095 

0.00050 

000050 

000050 

000050 

000050 

000050 

000050 

0000020 

0.000020 

0000020 

0000020 

0.000020 

0000020 

0.000020 

0000020 

0.000020 

0.{)()()020 

0.000020 

0000020 

;~~~~~ ~:!,(~~ ~. :, . . ~~~1W~ ~!:;.~.,~-,- >~~/c',}}(',, level• 

0 00033 

ND 

ND 

ND 

ND 
ND 

ND 

0001 

ND 
ND 
ND 
ND 

ND 

ND 
ND 

ND 

ND 
ND 

ND 
ND 

ND 

ND 
ND 

ND 

0000952 

0 043 J 

NA 

<0050 
<00000095 

<000050 

<O 00050 

<O 00050 

<O 00050 

<O 00050 

<O 00050 

<O 00050 

<O 000020 

<0000020 

<O 000020 

<O 000020 

<0000020 

<0000020 

<O 000020 

<O 000020 

<O 000020 

<0000020 

<O 000020 

<0000020 
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0000549 

0067 Z 

NA 

<0050 

<O 0000097 

<O OOOSO 

<O 00050 

<O 00050 

<O 00050 

<O 00050 

<O 00050 

<O 00050 

<O 000020 

<O 000020 

<O 000020 

<O 000020 

<O 000020 

<O 000020 

<O 000020 

<O 000020 

<O 000020 

<O 000020 

<O 000020 

<O 000020 

54% 

44% 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

000005 © 

0 045 J 

0 059J 

<0050 

<O 0000095 

<O 00050 

<O 00050 

<O 00050 

<O 00050 

<000050 

<000050 

<000050 

0000085 

<O 000020 

<O 000020 

<O 000020 

<O 000020 

<O 000020 

<O 000020 

<O 000020 

<O 000020 

<O 000020 

<O 000020 

<O 000020 

00056 

NE 
NE 
NE 
NE 

I 70 (l) 

0 02 (l) 

2 I (l) 

0 14 (l) 

10 0 (l) 

10 0 (l) 

0005 @ 

024 

NE 
NE 

032 

NE 
NE 
NE 
NE 

001 

NE 
NE 
NE 

Environmental Action 

'""'" 
0015 (l)@ 

0100 (l) 

0 100 (l) 

0100 © 
000012 @ 

0 0050 © 
0 0050 (l) 

0 040 (!) 

0030 (D 

0 020 (!) 

0 020 (l) 

0 00012 (!) 

0 0062 (!) 

0010 (!) 

0 240 (!) 

0 020 © 

NE 
0240 (D 

0 0077 (l) 

NE 
0 040 © 
0 002 (l) 

0 000027 © 
0 00035 (l) 

UNITS 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 
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TABLE 1 
Summary of Groundwater Sample Results 

Stilling Basin 
Red Hill Fuel Storage Facility 

Red Hill, Oahu, Hawaii 

1 Pumpe Offlme Pumpai Offlme Pumpa Offl11,a 

SAMPLE IDEN 111'11..AI K.1N 
1 ~-----, r RH-8-001 RH B-004 Rff-8-005 RelatMt RH-8-007 

., . .........;;:.~~~~~~~~~---t 
SAMPLE TYPE I Pnmary Pnmary Clupilcate D Pnmary 

DATE COLLECTED I 02/18/2006 0&'28/2005 06l2Bl2005 (RPO) 0&'08/2005 

~ I EPA METHOD MRL 1_itt,11w if~Btllfl ~lt!W~~ ~war~J:.~{;11 Gro~~on 

Benzo(b)t1uoranthene 8270CSJM 0000020 ND <0000020 <0000020 NA <0000020 NE 
Benzo(k)fluoranthene 8270C SIM 0 000020 ND <O 000020 <0000020 NA <0000020 NE 
Benzo(a)pyrene 8270C SIM 0000020 ND <O 000020 <O 000020 NA <0000020 00002 

lndeno( 1,2,3-cd)pyrene 8270C SIM 0 ()0()1)2() ND <0000020 <0000020 NA <0000020 NE 
D1bcnz(a,h)anthracene 8270C SIM 0000020 ND <0000020 <0000026 I NA <0000020 NE 
Benzo(g,h,1 )perylene 8270C SIM 000002-1 ND <0000024 I <0000020 NA <0000020 NE 

Acronyms and Abbreviations B Stilling Basin 
EPA United States EnV1ronmental Protecbon ,tQency Bold value 1a greeter than regulalOJy action level 
RH Red H1U Fuel Stabon Facility 
PAHa polynudaar aromatic hydrocarbons 
mg/L mllhgrams per Jtter 
MRL method reporting llm1t 
< leas than 
J the result 1s an esbmeted concentration lhat 1s less than lhe MRL bul greater than or equal to the MDL 
Z the chromatographic fingerpnnt does not resemble e pelroleum product 
1 the MRUMOL has been elevated due to a chromatographic interference 
RPO relabve percent difference between pnmary and duplicate sample results 

RPO: Absolute value (pnmery. duplicate)/ average (pnmary duplicate) 

Notes 

NE none established 
voes volatile organic carbons 
ND not detected at or above laboratory MRL 
NA not ana]yzed 

<D State of Haw.1111 Department of Heeltl,. 2005 Screening for Environmental Concerns Al Sites with Contaminated Soil and Groundwater Volume 1, Mey 2005 

@ State of Hawa11, Department of Health, 2002 Hawa11 Admlmstrabve Rules Chapter 11, TIUe 20 Potable WBler Onnklng water Standards 

(ll State of Hawa11 Department of Health, 2000 Hawan Underground Sto11!1ge Tank (UST) Technical Guidance Manual Mareh 2000 

® Lead samples were filtered m the fi6/d and analyzed for dfssolved lead 
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Emllronrnental Action ,.,.,, UNITS 

0 000092 (l) mg/L 

0 00040 (l) mg/L 

0000014 (l) mg/L 

0 000092 (l) mg/L 

0 0000092 (l) mg/L 

0 0001 (l) mg/L 
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ANALYSIS 

Metals Total Lead 

Hydrocarbons TPH as Diesel 

TPH as Residual Range 

TPH as Gasoline 

ED8 1.2-D1bromoethane (EDB) 

voes Benzene 

Methyl tert-Butyl Ether 

Toluene 

Ethylbenz.ene 

m,p-Xylenes 

o-Xylene 

I ,2-D1chloroethane ( 1,2-DCA) 

PAHs Naphthalene 

2-Methylnaphthalene 

Acenaphthylene 

Acenaphthene 

Dtbenzofuran 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene 

Pyrene 

Benz( a )anthracene 

Chrysene 
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TAbLE1 
Summary of Groundwater Sample Results 

Stilling Basin 
Red Hill Fuel Storage Facility 

Red Hill, Oahu, Hawaii 

Pumpa on11ne .. ,_ Pumps Online 

SAMPLE toeNTIACA T10N Rll-6<!02 RH-8-003 ....... RH~ 

SAMPLE TYPE """"" ""- """'- p,,,.., 
(RPO) 

DA TE COLLECTED 02/18/2005 02/18/2005 08l28l2005 ,K~- •c·,.,,,.,. ,;:cx~s~.<,.., ~liiJ/•i MRL J!:}.{,W,>'~ .. ~ ~1 EPAMElliOO ~;:":rsY•~-'"" _ -. __ ·: ~:,..·~,,),:-~-~' .. , ',• ;:,c_..--:-.:.4' -~ ., __ 

6020 0000050 0 00006 0 0000, 18% 0 000129 

801SM 0052 ND IOOSJf ND NA OOS8 z 
80lSM 0./00 ND 10 Ill ND NA NA 
8015M 0.050 ND ND NA <OOSO 

504 I 00000095 ND [OUOUUUBlJ ND IOOOOOOlllj NA <O 000009S 

82608 0 00050 ND ND NA <O 00050 

82608 000050 ND ND NA <O 00050 

82608 0/)/)1)50 00012 0 00081 39% <O 00050 

82608 000050 ND ND NA <O 00050 

8260B 000050 ND ND NA <O 00050 

82608 0.00050 ND ND NA <O oooso 
82608 00005() ND ND NA <O 000SO 

8270C SIM ()(){)()()20 ND ND NA <O 000021 

8270CSlM 0000020 ND ND NA <0000021 

8270CS1M 0()()0010 ND ND NA <0000021 

8270CSIM 0000020 ND ND NA <0000021 

8270CSIM 0000020 ND ND NA <O 000021 

8270CSlM 0 0()()020 ND ND NA <0000021 

8270CSIM 0000020 ND ND NA <0000021 

8270CSIM 00/)/)1)20 ND ND NA <O 000021 

8270CSIM 0000020 ND ND NA <O 000021 

8270CSIM 0000020 ND ND NA <O 000021 

8270CSIM 0000020 ND ND NA <O 000021 

8270CSIM 0000020 ND ND NA <O 000021 
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HDOH Tler1 
Oroundwatar Action Envlrvnmental Actton ...... ...... UNITS 

00056 00)5 (!)@ mg/L 

NE 0 100 (!) mg/L 

NE 0 100 (!) mg/L 

NE 0 )00 (!) mg/L 

NE 000012 @ mg/L 

I 70 GI 0 0050 (!) mg/L 

002 GI 0 0050 (!) mg/L 

2 l GI 0 040 (!) mg/L 

0 14 (l) 0030 CD mg/L 

100 GI 0020 Q) mg/L 

10 0 (l) 0 020 Q) mg/L 

0 oo, @ 000012 Q) mg/L 

024 0 0062 (!) mg/L 

NE OOIO Q) mg/L 

NE 0 240 (!) mg/L 

032 0 020 (!) mg/L 

NE NE mg/L 

NE 0 240 Q) mg/L 

NE 0 0077 (!) mg/L 

NE NE mg/L 

001 0 040 Q) mg/L 

NE 0002 Q) mg/L 

NE 0 000027 Q) mg/L 

NE 00003' Q) mg/L 

Dawson Group, Inc 



TABLE 1 
Summary of Groundwater Sample Results 

Stilling Basin 
Red Hill Fuel Storage Facility 

Red Hill, Oahu, Hawaii 

I I P,mp, C>mM I I P,mp, 0.hM I 
··-~.... ' RH-B-002 I RH.S-003 = RH-8-008 SAMPLE IDEN"'"'"""'"""" 

Pnmay I ~icate ,~ Pnnay I 
02/18/2005, 02/1Ell2005 1"'""111 ~ 

SAMPLE TYPE 

DA TE COLLECTED -- HDOH Tler1 

ANALYSIS I EPA METHOD ' 
MRL , ·4e,,:r~, ;;;1:~,,_l!li~lt,'T"""""' T'17'.~,,~ )t~~~~1 ~~?tl t~tJt ~~:J;~~ Groundwllel' Adlon I Emraronmental Acllon 

Benzo(b )fluoranthene 8270C SIM 

Benzo(k )fluoranthene 8270C SIM 

Benzo(a)PYrene 8270CSIM 

lndeno( 1,2,3-cd)pyrene 8270C SIM 

D1benz{ a,h)anthracene 8270C SIM 

Benzo(g,h,1 )pery lene 8270C SIM 

Acronyms and Abbrevralloos 
EPA Un1led Stales Environmental Protecbon Agency 
RH Red Hill Fuel Sieben Faabty 
PAHs polynuelear aromatic hydrocarbons 
rrig/L m1H1grams per hter 
MRL method reporting llmrt 
~ Iese than 

0()1)()1)20 

0000020 

0 ()l)0020 

0 0()l)020 

0()1)()1)20 

000002./ 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

J the result ,s an eatNnated cot1cen1Ta!lon that 1s less than lhe MRL but greater lhan ot equal lo lh& MOL 
Z the Chromatographic fingerpnnt does not resemble a petroleum product 
1 the MRUMDL hes been elevated due to a chromatographic mtarterance 
RPO relabva percenl drl'Jerence between pnmary end duplicate sample reaulls 

RPD = AbSOlute value (pnmary. duplicate)/ average (pnmary duplicate) 

Notes 

NA 
NA 
NA 
NA 

NA 

NA 

B 
Bold 
NE 
voe, 
NO 
NA 

<O 000021 

<0000021 

<0000021 

<O 000021 

<O 000021 

<0000021 

SblllngBum 

'"""' 
NE 

NE 

00002 

NE 
NE 

NE 

value 11 greeter then Rtgulatory action level 
none established 
votallla orgamc carbons 
not detected at or above laboratory MRL 
not analyzed 

<D State Of Hawau Department of Health, 2005 Screemng for Environmental Concerns At Siles With Contaminated Soll and Groundwater Volume 1, May 2005 
@ State Of Hawm1, Department of Health, 2002 Hawm1 Aclm1mstrabve Rules Chapter 11, T1Ua 20 Potable Water Dnnkmg water Standards 
(l) State Of Haw&11 Department of Health, 2000 Hawa11 Underground SI0111ge Tank (UST) T 8Chn1cal Guidance Manuel Mardi 2000 
© Leaei aamples ware fiHered 1n Iha field 

[2001022 013 Red H,11] Page 4 of8 

·--·· IINlnl 

0 000092 (I) mg/L 

0 00040 (I) mg/L 

0 000014 (I) mg/L 

0 000092 (I) mg/L 

0 0000092 (I) mg/L 

0 0001 (I) mg/L 

Dawson Group, Inc 



ANALYSIS 

Metals Total Lead 

Hydrocarbons TPH as Diesel 

TPH as Residual Range 

TPH as Gasolme 

ED8 l,2-D1bromoethane (EDB) 

voes Benzene 

Methyl tert-Butyl Ether 

Toluene 

Elhy !benzene 

m,p-Xylenes 

o-Xylene 

I ,2-D1chloroethane ( 1,2-DCA) 

PAHs NaphthaJene 

2-Methylnaphthalene 

Acenaphthylene 

Acenaphthene 

D1benzofuran 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene 

Pyrene 

Bel17.(a)anthracene 

Chrysene 

(2001022 013 Red Hill) 

TAb ... E1 
Summary of Groundwater Sample Results 

Stilling Basin 
Red Hill Fuel Storage Facility 

Red Hill, Oahu, Hawaii 

Pumps Online 
Relative 

Pumps Offlm• 

SAMPLE IDENTIRCATION RH ...... ......... - RH-8-010 RH-8-011 

SAMPLElYPE """"" Dup11cale 
D,,, ___ 

""'*' -(RPDJ 
DA TE COl.l..ECTED ,_ 09llllll2005 '""""""' 

,,.....,... 
EPA METHOD 

MRL ~~; w.>:~~t'i' ' ... <, ; ~.ll>, 
~~.;j~L;,\_1~~.:' -~~,, l;fi\,: ./ ., · .. , ,,,:'ifu,"1';' 

6020 0000020 000003 © 000027 © 160% 000014 © 000004 © 
8015M 0052 <0050 <0050 NA 00381 0024 J 

8015M 0 /00 <O 100 <O 100 NA NA NA 
8015M 0050 <0050 <0050 NA <050 <050 

504 I 0.0000095 <O 0000095 <O 0000095 NA <O 0000096 <O 0000094 

82608 0 00050 <000050 <000050 NA <O 00050 <O 00050 

82608 0 00050 <O 00050 <000050 NA <000050 <000050 

8260B 0 00050 <O 00050 <000050 NA <000050 <O 00050 
82608 0.00050 <O 00050 <O 00050 NA <000050 <O 00050 

82608 0.00050 <O 00050 <O 00050 NA <O 00050 <000050 

82608 000050 <O 00050 <O 00050 NA <O 00050 <O 00050 

82609 000050 <O 00050 <O 00050 NA <O 00050 <O 00050 

8270C SIM 0 000020 <O 000020 0 000045 NA 0 000036 0 000024 

8270C SIM 0 000010 <0000020 <0000020 NA 0 000038 0 000022 

8270C SIM 0 000020 <0000020 <0000020 NA 000000231 0 0000024 I 

8270C SIM 0.000020 <0000020 <0000020 NA <0000020 <0000020 

8270C SIM 0000020 <0000020 <0000020 NA <O 000020 <0000020 
8270C SlM 0 000010 <0000020 <O 000020 NA <O 000020 <0000020 

8270C SIM O 000020 <O 000020 <O 000020 NA 0 0000078 I 0 0000073 I 

8270CSIM 0.000020 <0000020 <O 000020 NA <O 000020 <0000020 

8270C SIM 0.000020 <0000020 <0000020 NA 00000084 J 00000092J 

8270C SIM 0.000020 <0000020 <0000020 NA 00000075 I 00000070 I 
8270C SIM 0000020 <0000020 <O 000020 NA 0 0000022 I 0 0000033 I 

8270C SIM 0000020 <0000020 <O 000020 NA 0 0000038 I 0 0000041 I 
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..... ~ ........ 
o,-.,. 

(RPO) 

HOOH Tlw1 

,:'.i-.-.~~:) Oruunclwater Aclton Environmental Action 
Love!• .... ~ UNITS 

111% 00056 0015 (!)(2) mg/L 

45% NE 0 100 (!) mg/L 

NA NE 0 100 (!) mg/L 

NA NE 0 100 (!) mg/L 

NA NE 000012 © mg/L 

NA I 70 C!l 0 0050 (!) mg/L 

NA 0 02 C!l 0 0050 (!) mg/L 

NA 2 I C!l 0 040 (!) mg/L 

NA 0 14 (3) 0 030 (!) mg/L 

NA 10 0 C!l 0 020 (!) mg/L 

NA 10 0 C!l 0 020 (!) mg/L 

NA 0005 © 0 00012 (!) mg/L 

40% 024 0 0062 (!) mg/L 

5J% NE 0 010 (!) m!l'L 

4% NE 0 240 (!) mg/L 

NA 0 32 0 020 (!) mg/L 

NA NE NE mg/L 

NA NE 0 240 (!) mg/L 

7% NE 0 0077 (!) m!l'L 

NA NE NE mg/L 

9% 001 0 040 (!) mg/L 

7% NE 0 002 (!) mg/L 

40% NE 0 000027 (!) m!l'L 

8% NE 0 00035 (!) m!l'L 

Dawson Group. Inc 



TABLE1 
Summary of Groundwater Sample Results 

Stilling Basin 
Red Hill Fuel Storage Facility 

Red Hill, Oahu, Hawaii 

Pumps OnUna Pumps Offllne 
Rellltlve Relative 

SAMPLE IDENTIFICATION RH-8-00I RH-8-0llt Percent RH-S.010 RH-S.011 P9rwnt 

SAMPLE lYPE Pnmary Duplicate DlffilftlnG Pnlnary ~1eate Dlffer9ncl 
(RPO) IRPD) 

DAlECOl.1.ECTED 09101112005 OIW8l2005 12/0&J2005 12/IJ!ll2Cl05 

ANALYSIS EPAMETiiOD 
MRL tifllt~ -~~ ra 1~ltW:tt1ti ;;fat~ii~ a 

Benzo(b )fluoranthene 

Benzo(k)tluonmthene 

Benzo(a)pyrene 

Indeno( 1,2,3-cd)pyrene 

D1ben7.( a,h)anthracene 

Benzo(g,h,1 )pery Jene 

Acronyms and AbbreVJahona 

8270C SIM 

8270CSIM 

8270C SIM 

8270CSIM 

8270C SIM 

8270C SIM 

0000020 

0000020 

0000020 

0000020 

0000020 

0000014 

<O 000020 

<O 000020 

<0000020 

<O 000020 

<0000020 

<0000020 

<O 000020 

<.O 000020 

<O 000020 

<O 000020 

<O 000020 

<O 000020 

EPA United States Environmental Protecbon Agency 8 Sbll1ng Basin 

NA 

NA 

NA 

NA 

NA 

NA 

<O 000020 

<0000020 

<O 000020 

<O 000020 

<O 000020 

<O 000020 

RH Red Hill Fuel Station Facility Bold value IS greater than regulatory acllon level 
PAHs pOlynuctear aromatic hydrocarbons NE none established 
mg/L mllhgrams per J1ler voes volatlte organic carbons 
MRL method reporting bmrt ND not detected at or above laboratory MRL 
< less lhan NA not ana1yzed 
J the result IS an estimated concentration that 1s less than lhe MRL but greater than or equat to the MDL 
1 the MRL/MDL has been elevated due to a chromelograph1c interference 
RPD relative percent difference between pnmary and duplicate sample results 

RPD = Absolute value (pnma,y - duphcate) / average (pnmary dupltcale) 

Notes 

<O 000020 

<0000020 

<0000020 

<O 000020 

<0000020 

<O 000020 

(D Slate of Hawa11 Department of Health, 2005 Screening tor Environmental Concema At Sites with Contaminated Soll and Groundwater Volume 1, May 2005 
~ Slate of Hawan, Department of Health, 2002 Haw111 Adm1n1slrallve Rules Chapter 11, Tide 20 Potable water Dnnkmg Weter Slandards 
Q) State of Hawa11 Department of Health, 2000 Hawa11 Underground Storage Tank (UST) Techmcal Guidance Manual March 2000 

® Lead samples were filtered in the field and analyzed for dissolved lead 
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NA 

NA 

NA 
NA 

NA 

NA 

HDOH Tl8f1 
Groundwater Action I Envin,nmental Ac:tlon ....... 

NE 

NE 

00002 

NE 

NE 

NE 

co,,,, 

0 000092 (!) 

0 00040 (!) 

0000014 (!) 

0 000092 (I) 

00000092 (!) 

0 0001 (I) 

U.ffl.TS 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Dawson Group, Inc 



ANALYSIS 

Met.ols Total Lead 

Hydrocarbons TPH as Diesel 

TPH as Residual Range 

TPH as Gasoltne 

ED8 l,2-D1bromoethane (EDB) 

voe, Benzene 

Methyl ten-Butyl Ether 

Toluene 

Ethy )benzene 

m,p-Xylencs 

o-Xylene 

1,2-D1c:hloroethane (1,2-DCA) 

PAHs Naphthalene 

2-Methylnaphthalene 

Acenaphthylene 

Acenaphthene 

D1benzofuran 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene 

Pyrene 

Benz(a)anthracene 

Chf)'sene 

[2001022 013 Red Hill] 

TAb1.E 1 
Summary of Groundwater Sample Results 

Stilling Basin 
Red Hill Fuel Storage Facility 

Red Hill, Oahu, Hawaii 

Pump9 Online 

SAMPLE IDENTIFICATION RH-8-012 

SAMPLE TYPE "'""" DATE COLLECTED 12/07/2005 
HOOH Tler1 

MRL ~i~lf1Jj Groundwatw Action 
EPA METHOD ..... ,. 

6020 0000020 000002 ® 00056 

8015M 0052 <0052 NE 

8015M 0 JOO NA NE 

8015M OOJO <0050 NE 

504 1 0 0000095 <O 0000095 NE 

82608 000050 <O 00050 I 70 (l) 

82608 0.00050 <O 00050 0 02 (l) 

82608 000050 <O 00050 2 I (l) 

8260B 0.00050 <O 00050 0 14 (l) 

82608 000050 <O 00050 10 0 (l) 

82608 000050 <O 00050 JOO Cl) 

82608 000050 <O 00050 0005 @ 

8270C SIM 0.000020 0 000011 J 024 

8270CS1M 0000020 0 0000071 J NE 

8270CS1M 0000020 <O 000020 NE 

8270C SIM 0.000020 <O 000020 032 

8270C SIM 0000020 <O 000020 NE 

8270C SIM 0000010 <O 000020 NE 

8270C SIM 0.000020 <O 000020 NE 

8270C SIM 0()()()()20 <O 000020 NE 

8270C SIM 0000020 <O 000020 001 

8270C SIM 0000020 <O 000020 NE 

8270C SIM 0000020 <O 000020 NE 

8270C SIM 0000020 <O 000020 NE 
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Erwuonmental Action ....... 
0 015 (!)@ 

0 100 (!) 

0 100 (!) 

o 100 CD 
0 00012 @ 

0 0050 (!) 

0 0050 (!) 

0 040 (!) 

0 030 (!) 

0 020 (!) 

0 020 (!) 

0 00012 (!) 

0 0062 (!) 

0010 (!) 

0 240 (!) 

0 020 (!) 

NE 

0 240 (l) 

0 0077 (!) 

NE 

0 040 (!) 

0 002 (!) 

0 000027 (!) 

0 00035 (!) 

UNI"' 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Dawson Group, Inc 



TABLE1 
Summary of Groundwater Sample Results 

Stilling Basin 
Red Hill Fuel Storage Facility 

Red Hill, Oahu, Hawaii 

PumpaOnllne 

SAMPLE IDENTIFICATION RH-8-012 

SAMPLE TYPE """"" DATE COUECTED ,,,,,,, ... 
~·~~,~~ 

HD0HT111r1 

MRL GroWldWatar Acbon 
ANALYSIS EPAMElHOD ....... 

Benzo(b)fluoranthene 8270CSIM 0000020 <0000020 NE 

Benzo(k)fluoranthene 8270C SIM 0000020 <O 000020 NE 
Benz.o(a)pyrene 8270C SIM 0000020 <0000020 0 0002 

lndeno( 1,2,3-cd)pyrene 8270C SIM 0000020 <0000020 NE 

D1benz( a,h)anthracene 8270C SIM 0000020 <O 000020 NE 

Benzo(g,h,1 )pery Jene 8270C SIM 0 00(){)]4 <O 000020 NE 

Acfonyma end Abbreviations 
EPA Umted States Environmental Protection Agency 
RH Red HIii Fuel Station Faol1ty 
PAHs polynuclear aromatic hydrocarbons 
mg/L mdbgrams per liter 
MRL method reporting 11md 
< less than 
J the resutt 11 an estimated concantrabon that II lesa than lhe MRL but greater than or equal lo the MDL 
Z the chromatographlC flngerpnnt does not resemble a petroleum produd 
1 the MRUMDL has been elevated due to a chromatographic mterference 
RPO relallve percent difference between pnmery and duphcate sampla results 

RPO = Absolute value (pnmary- duplicate) / average (pnmary dupllcale) 

Noles 

Emnn:,nmental Action 
Lo,oJ, 

0 000092 (I) 

0 00040 (I) 

0 000014 (I) 

0 000092 (I) 

0 0000092 (I) 

0 0001 (I) 

UNITS 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

© Stale of Hawm1 Department of Health, 2005 Screening for Environmental Concerns At Siles with Contam1netad Soll and Groundwater Volume 1, May 2005 

(%) State of Hawm1, Department of Health, 2002 Hawa11 Adm1nistrabva Rules Chapter 11, T1Ue 20 Potable water Dnnklng water Standards 

(l) State of Hawm1 Department of Health, 2000 Hawa11 Underground Storage Tank (UST) Technical Guidance Manual Marcil 2000 

© Lead samples were filtered ,n Iha field and analyzed for dissolved lead 
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ANALYSIS 

Metals Total Lead 

Hydrocarbons TPH as Diesel 

TPH as Residual Range 

TPH as Gasoline 

EDB I ,2-D1bromoethane (EDB) 

BTEX Benzene 

Melby! ten-Bulyl Ether 

Toluene 

Ethyl benzene 

m,p-Xylenes 

o-Xylene 

1.2-Dochloroethane (1.2-IJCA) 

PAHs Naphthalene 

2-MethylnaphthaJenc 

Acenaphthylene 

Acenaphthene 

D1benzofuran 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene 

Pyrene 

Benz(a )anthracene 

Chrysene 

[2001022.013 Red Hill] 

TABLE 2 
Summary of Groundwater Sample Results 

MW-V1D 

SAMPLE IDENTIFICATION 

SAMPLE TYPE 

DATE COLLECTED 

EPA METHOD MRL 

6020 0000050 

8015M 0052 

8015M 0./00 

8015M 005 

5041 00000095 

8260B 0.00050 

82608 0 00050 

82608 0 00050 

8260B 0 00050 

8260B 0 00050 

8260B 0 00050 

8260B 0 00050 

8270CSIM 0.000020 

8270CSIM 0000020 

8270CSIM 0.000020 

8270CSIM 0000020 

8270CSIM 0000020 

8270CSIM 0000020 

8270CSIM 0000020 

8270CSIM 0000020 

8270CSIM 0000020 

8270CSIM 0.000020 

8270CSIM 0 000020 

8270CSIM 0000020 

Red Hill Fuel Storage Facility 
Red Hill, Oahu, Hawaii 

MW-1VD ..... ,. 
RH-W-001 a, RH..W.002 ........ RH-W-OU 

Pnmmy Dup11cate Dltr8N~ Pnmmy 

02/17/2005 02/1712005 
(RPO) 

06/28/2005 

MW-1VD 

RH·W-<MM 

"""'""" 
06/28/2005 

~ ?.f.)t:Ui'J:~~·,;,:;_.~/~ \~}:":,~ "''>.:: 
i~~ i'."1<'¢ r iy,1,-;$~ ";O' 

~'f.~§~~t~~s~~ k~~-~ , ,o:, '~ - '4',i 
;,!¥;'.;>t. '*'" ? .. ~.,.,; .. 

0.0102 0.0119 15% 0.006700 0.006980 

14 y I 5 7% 1300 Z I 100 Z 

077 ° 089 U% ND NA 

ND ND NA <0050 <OOSO 

ND ND [OOOOOOlll NA <00000095 <O 0000095 

ND ND NA <000050 <000050 

ND ND NA <000050 <000050 

ND ND NA <000050 <000050 

ND ND NA <000050 <000050 

ND ND NA <000050 <000050 

ND ND NA <000050 <000050 

ND ND NA <000050 <000050 

0 00025 000021 17% 0 000073 0 000055 

0 00014 0 000057 84% 0 000054 0 000051 

ND ND NA <O 000020 <O 000020 

0 000052 0000054 4% 0 000061 0 000061 

0 00013 000011 17"A 0 00012 0 00012 

0 000053 0000043 21% 0 000041 0 000039 

0 00012 0 000082 38% 0 00014 0 000!0 

ND ND NA <O 000020 <O 000020 

0 000035 0 000021 50% 0 000093 0 000064 

0 000056 0 000029 64% 0 00011 0 000072 

ND ND NA 0 000047 0 000033 

0 00002 ND NA 0 000062 0 000044 

Page I of4 

....... ....... 
Difference 

(RPO) 
HDOH Tlar1 

i:~~:~ Groundwater Envlronmental Act101 
UNITS Action Levell Level• 

4% 00056 0 015 ©® mg/L 

17% NE 0 100 © mg/L 

NA NE 0 100 © mg/L 

NA NE 0 100 © mg/L 

NA NE 000012 ® mg/L 

NA I 70 Gl 0 0050 © mg/L 

NA 0 02 Gl 0 0050 © mg/L 

NA 2 I Gl 0 040 a) mg/L 

NA 0 14 Gl 0 030 a) mg/L 

NA 10 0 Gl 0 020 © mg/L 

NA IO O (j) 0 020 © mg/L 

NA 0 005 C2) 0 00012 (!) mg/L 

28% 024 0 0062 © mg/L 

6% NE 0 OIO a) mg/L 

NA NE 0 240 a) mg/L 

0% 032 0 020 (!) mg/L 

0% NE NE mg/L 

5% NE 0 240 a) mg/L 

JJ% NE 0 0077 a) mg/L 

NA NE NE mg/L 

37% 001 0 040 a) mg/L 

42% NE 0 002 a) mg/L 

JS% NE 0000027 a) mg/L 

34% NE 000035 a) mg/L 

Dawson Group, lnc. 



TABLE2 
Summary of Groundwater Sample Results 

MW-V1D 
Red Hill Fuel Storage Facility 

Red Hill, Oahu, Hawaii 

MW-1VD MW-1VD 
Relative Relative 

SAMPLE IDENTIFICATION RH-W-001 (l) RH-W-002 Percent RH-W.OOS RH-W-004 Percent 

1 SAMPLE TYPE Pnrnary Dupl1ceta Dltlerenc::4 Pnmary Duplicate DfffeNnCi 

I DATE COLLECTED 02/17/2005 02/17'2005 (RPO) 08l2Bf2005 oar.2812005 (RPO) 
HD0HTier1 

ANALYSJS EPA METHOD MRI. Grounctwaler I Environmental Actlo1 
Action leWIIIS LewlS 

IIIM:ffiJ ~'lt\:l,'ic.'"" l<fil' -1;,,,. -·--···,,.,.,. -·-r,,, .. v *···· ·"%*"'-', 
_,: ~;.t~ rwrt~i ®$&1:~t:;;::t,~~ zj~,J\t;t?;~tlii/:: 1~:# 

Benzo(b )fluoranthene 

Benzo(k)fluoranthene 

Benzo(a)pyrene 

lndeno( 1,2,3-cd)pyrene 

D1ben,(a,h)anthracene 

Benzo(g,h,1 )perylene 

Acronyms and Abbreviations 

8270C SIM O 000020 

8270C SIM O 000020 

8270C SIM O 000020 

8270C SIM O 000020 

8270C SIM O 000020 

8270C SIM 0.000020 

EPA Unrted States Environmental Protection Agency 
RH Red Hill Fuel Station Facdrty 
PAHs potynuelear aromatic hydrocarbons 
mg/L m1ll1grams per lrter 
MRL method reporting hmrt 
B Stilling B81Ul at PWC Potable Water Facllrty 
< lass than 

0 000025 

ND 
0 000022 

ND 

ND 
ND 

Z the Chromatographic fingerprint doea not resemble a petroloum product 

ND 

ND 

ND 

ND 
ND 

ND 

NA 
NA 
NA 
NA 

NA 
NA 

" The chromatographic fingerprint of the sample resembles a petroleum product e1u11ng 1n approxunately the correc 

0 

RPD 

Notes 

carbon range, but lhe elulion paHem does not match the caJJbrebon slandard 
The chromatographic fingerprint of the sample resemble& an oil, but does not match the cahbratlon standard 
relative percent difference between pnmary and duphcate sample result! 
RPO = Absolute value (pnmary - duplicate) I average (primary duplicate: 
The result 18 an estffllated concentration that la lasa than the MRL but greater than or equal to the MDL 

0 00004 

0 000051 

0 000045 

0 000023 

0 000035 

0000031 

35% 

37".li 

37'-' 

NE 

NE 

00002 

0 000037 

<O 000020 

0000034 

0 000024 

<O 000020 

0 000022 

43% 

NA 
43".li 

Bold 
NE 
voes 
ND 
NA 

vatue 1s greater than regulatory acbon level 
none established 
volatile organic carbon& 
not detected at or above the laboratory MRL 
not analyzed 

NE 

NE 

NE 

<D State of Hawa11 Department of Health, 2005 Screening tor Environmental Concema At Srtas with Contaminated Soll and Groundwater Volume 1, May 2005 
@ State of Hawa11, Department of Health, 2002 Hawa11 Adm1mstrat1ve Rules Chapter 11, TIiie 20 Potable Water Dnnk1ng water Standards 
Q) State of Hawa11 Department of Health, 2000 Hawa11 Underground Storage Tank (UST) Technical Guidance Manual March 2000 
© Lead samples were filtered 1n the f1etd and analyzed for dissolved lead 

0 000092 Cl) 

000040 Cl) 

0 000014 Cl) 

0 000092 Cl) 

0 0000092 <D 
00001 <D 

UNITS 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 
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ANALYSIS 

Metals Total Lead 

Hydrocarbons TPH as Diesel 

TPH as Residual Range 

TPH as Gasolme 

EDB l,2-D1bromoethane (EDB) 

BTEX Benzene 

Methyl tert-Butyl Ether 

Toluene 

Ethyl benzene 

m,p-Xylenes 

o-Xylene 

1,2-D1chloroethane ( 1,2-DCA) 

PAHs Naphthalene 

2-Methylnaphthalene 

Acenaphthylene 

Acenaphthene 

D1benzofuran 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene 

Pyrene 

Benz( a )anthracene 

Cluysene 

[200!022.013 Red Hill] 

TAbLE2 
Summary of Groundwater Sample Results 

MW-V1D 
Red Hill Fuel Storage Facility 

Red Hill, Oahu, Hawaii 

MW-1VD MW•1VD 
Rellltlve 

SAMPLE IDENTIFICATION RH-W-OOI RH-W-006 ....... RH-W~ RH-W.ooa 

SAMPLE TYPE Pnma,y °"""""' -.. - Poma,y °""-(RPO) 
DATE COLLECTED """"'2005 """8Q005 12/06/2005 12/06/2005 

MRL '\ • .,_ r EPA METHOD . 
. ' . . 

' 
6020 0000020 000021 @ 0000050 @ 113% 0000060 @ 0 000040 @ 

8015M 0.052 0950 Y 1100 Y 15% 0670 Z 0740 Z 

8015M 0100 0540 0 0720 0 25% NA NA 

8015M 005 <0050 <0050 NA <0050 <0050 

504 I 0.0000095 <00000096 <00000094 NA <O 0000096 <O 0000095 

8260B 000050 <000050 <000050 NA <O 00050 <000050 

8260B 000050 <000050 <000050 NA <000050 <000050 

8260B 000050 0 00015 I 0 00015 I 0% 0000121 <000050 

8260B 0.00050 <000050 <O 00050 NA <000050 <O 00050 

8260B 0.00050 <000050 <O 00050 NA <000050 <O 00050 

8260B 0.00050 <000050 <O 00050 NA <000050 <O 00050 

8260B 0 00050 <000050 <O 00050 NA <000050 <O 00050 

8270CSIM 0 000020 0 00083 000078 6% 000051 0 00048 

8270CSIM 0000020 0000038 0000038 0% 0 000098 000011 

8270C SIM 0.000020 <0000020 <0000020 NA <O 000020 <0000020 

8270C SIM 0000020 0000054 0000056 4% 0 000061 0000058 

8270CSIM 0000020 0 00013 0 00013 0% 0 00015 0 00015 

8270CSIM 0 000020 0 000064 0000064 0% 0 000058 000005 

8270CSIM 0.000020 000011 0 00012 9% 0000!0 0 000059 

8270CSIM 0 000020 <0000020 <0000020 NA 00000121 <0000020 

8270CSIM 0.000020 0000025 0000049 65% 0 000062 0000026 

8270CSIM 0000020 0000030 0000058 64% 0 000072 0000026 

8270CSIM 0000020 <0000020 0000025 NA 0 000027 00000077 J 
8270CSIM 0000020 0 000022 0 000036 48% 0 000036 0000014) 

Page 3 of4 

....... ....... 
Difference 

CRPD) 
HDOH Tlar1 
GroundWlter Environmental Action 
Action I.Clvela ...... UNITS 

40",i 00056 0015 (l)@ mg/L 

10% NE 0 100 (!) mg/L 

NA NE 0 100 (!) mg/L 

NA NE 0 100 (l) mg/L 

NA NE 000012 0 mg/L 

NA I 70 Cl) 00050 (l) mg/L 

NA 0 02 Cl) 0 0050 (l) mg/L 

NA 2 I Cl) 0 040 (l) mg/L 

NA 0 14 Cl) 0 030 (l) mg/L 

NA IOO Cl) 0 020 (l) mg/L 

NA IOO Cl) 0 020 (l) mg/L 

NA 0005@ 0 00012 (l) mg/L 

6% 024 00062 (l) mg/L 

12% NE 0 OIO (!) mg/L 

NA NE 0 240 (l) mg/L 

5% 032 0 020 (!) mg/L 

0% NE NE mg/L 

15% NE 0 240 (!) mg/L 

52% NE 0 0077 (!) mg/L 

NA NE NE mg/L 

82% 001 0040 (!) mg/L 

94% NE 0002 <D mg/L 

111% NE 0000027 <D mg/L 

88% NE 0 00035 <D mg/L 

Dawson Group. Inc. 



TABLE2 
Summary of Groundwater Sample Results 

MW-V1D 
Red Hill Fuel Storage Facility 

Red Hill, Oahu, Hawaii 

MW-1VD MW-1VD 
Relative 

SAMPLE IDENTIFICATION RH·W-CI06 ......... ....... 
SAMPLE TYPE Pommy °""- --(RPO) 

DATE COLLECTED 09J08/2006 09/08/2005 

ANALYSIS EPA METHOD MRl .,il:~~ .. <'~r1( , , :'°{· @ '.: t;. 

Benzo(b )fl uoranthene 8270CSIM 0000020 <0000020 <O 000020 NA 

Benzo(k )fl uoranthene 8270CSIM 0000020 <O 000020 <O 000020 NA 

Benzo(a)pyn:ne 8270CSIM 0 000020 <O 000020 <0000020 NA 

Indeno( 1,2,3-cd )pyrene 8270CSIM 0 000020 <O 000020 <0000020 NA 
D1 benz( a,h )anthracem: 8270C SIM 0 000020 <O 000020 <O 000020 NA 
Benzo(g,h,1 )perylene 8270C SIM 0000020 <0000020 <O 000020 NA 

Acronyms and Abbreviations 
EPA United States Environmental Protection Agency 
RH Red Hill Fuel Station Facllrty 
PAHs polynuclear aromatic hydrocarbons 
mg/L mllhgrams per lrtar 
MRL method reporting llmd 
B St111mg Bastn at PWC Potable Water Facilrty 
< less than 
Z the Chromatographic fmgerpnnt does not resemble a petroleum product 
v The chromatographic fingerpnnt of the sample reaembles a petroleum product eluting in approximately tha correc 

0 

RPO 

J 

Notes 

carbon range, but the elution pattem does not matcn the callbrat1on standarc 
The chromatographic 11ngerpnnt of the sample resembles an oll, but does not match the cal1brat1on standard 
relative percent difference between primary and duplicate sample result! 
RPO"' Absolute value (pnmary - duplicate)/ average (pnmary duplrcate: 
The result is an estimated concentration that IS less than the MRL but greater than or equal to the MOL 

RH·W-oo7 RH-W-GOI 

Pmna,y Duplicate 

12/06/2005 12/0B/2005 

. ~~g-... ;~~»·' .; ·-,:,::.: --'.~.,1f>t 

0 0000201 000000721 

0 0000171 000000681 

0000024 000000861 

0 0000171 000000751 

<0000020 <O 000020 

0 0000151 000000571 

Relatlw . ...... ........... 
(RPO) 

~~ 

94% 

86% 

94% 

18% 

NA 
90% 

(D State of Hawa11 Department of Health, 2005 Screening for Environmental Concerns At Srtes wrth Contammated S011 and Groundwater Volume 1, May 2005 

a> State of Hawan, Department of Health, 2002 Hawan Adm1mstratlve Rules Chapter 11, Title 20 Potable Weter Dnnk1ng water Standards 

CD State of Hawan Department of Health, 2000 Hawa11 Underground Storage Tank (UST) Tecnmcal Guidance Manual March 2000 

@ Lead samples were filtered in the 11ald and analyZed for dissolved lead 
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HDOH Tler1 
GrounclWater 
Action Level• 

NE 
NE 

00002 

NE 
NE 
NE 

Environmental Ac:tlon ·-.. UNITS 

0 000092 © ms'l, 

000040 © ms'l, 

0000014 © mg/!. 

0000092 © mg/!. 

0 0000092 © mg/!. 

0 0001 (l) mg/!. 

Dawson Group, Inc. 
t 



TAbLE 3 
Summary of Trip Blank Results 

Stilling Basin 
Red Hill Fuel Storage Facility 

Red Hill, Oahu, Hawaii 

SAMPLE IDENTIFICATION Trtp Blank" Trtp Blank" Trip Blank 

SAMPLE TYPE Tnp Blank Tnp Blank Tnp Blank 

Trtp Blank 

Tnp Blank 

DATE COLLECTED 021111200s I 06'28l2005 I 0910812005 I 121D612oos 

ANALYSIS I EPA METHOD I MRL Ir,'%/Fl<l~:t,.81~~11':!,h',.iJi);if;Y',Jl"''ll\~-;:;.F;J, 

Hydrocarbons TPH as 08.ffllme 8015M 

BTEX Benzene 8260B 

Methyl ten-Butyl Ether 8260B 

Toluene 8260B 

Ethylbenzene 82608 

m,p-Xylenes 82608 

a.Xylene 82608 

1,2-D,chloroethane (DCA) 82608 

Acronyms and Abbreviations 
EPA United States Environmental Protection Agency 
PAHs polynuctear aromatic hydrocart>ons 
mg/L m1ll1grams per liter 
MRL method reporting l1md 
< less than 
Bold value 1s greater than ragulatory actron level 
NE none e,tabl1shed 
voes volatile orgamc compounds 

Notes 

005 

0 00050 

000050 

0 00050 

0 00050 

0 00050 

0 00050 

0 00050 

ND 
NA 

NA 
ND 

ND 
00014 

ND 

ND 

ND 

ND 

<0050 

<O 00050 

<O 00050 

0 00054 

<O 00050 

<O 00050 

<O 00050 

<000050 

NA 
<000050 

<000050 

<000050 

<000050 

<000050 

<000050 

<000050 

not detected at or aboVe the laboratory MRL 
not analyzed 

<D State of Hawa11 Department of Health, 2005 Screening for Environmental Concern, At Srtea wrth Contaminated Soll 
and Groundwater Volume 1, May 2005 

@ State of Hawa11, Department of Health, 2002 Hawa11 Admrmstrauva Rules Chapter 11, Tille 20 Potable Water Dnnk1ng 
Water Standarda 
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NA 
<O 00050 

<O 00050 

0 00022 J 

<O 00050 

<000050 

<000050 

<000050 

HDOH Tler1 
Groundwater 
Action Laveta 

NE 
1 70 (!) 

0 02 (!) 

2 I (!) 

0 14 (!) 

10 0 (!) 

10 0 (!) 

0005@ 

Environment.al 
Actton Levels 

0 100 (!) 

0 0050 (!) 

0 0050 (!) 

0 040 (!) 

0 030 (!) 

0 020 (!) 

0 020 (!) 

0005 @ 

UNITS 

mg/L_ 
mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Dawson Group, Inc. 



NAVFAC PACIFIC 
Contract No.: N62742-0I-D-1806, CTO 0013 

[200 I 022. 013 Red Hill GW] 

Red Hill 4Q05 GW 
Appendix A 

APPENDIX A 

Non-Hazardous Waste Manifest 

Dawson Group, Inc. 



NAVFAC PACIFIC 
Contract No.: N62742-0I-D-1806, CTO 0013 

This page intentionally left blank. 

[2001 022. 013 Red Hill GW] 

Red Hill 4QOS GW 
Appendix A 

Dawson Group, Inc. 



Generator's Name ond Mailing Address COMNAVREG 
850 TICONDEROGA STREET, SUITE 110, 
PEARL HARBOR, HI 96860-5102 

4. Gene.-i,Phone( 808-n3-4137X233 
5. Transporter 1 Company Name 

PACIFIC COMMERCIAL SERVICES LLC. 
6. US EPA ID Number 

H ~ & Q. Q. o. o. 9-7·8·2·4 

HIC1839-0l 

A. Transporter's Phone 

808-545-4599 
7. Transporter 2 Company Name 8. US EPA ID Number I. Transporter's Phone 

UNITEK SOLVENT SERVICES INC.-OAHU H · 4. 4. · 7 · 1 · 5 808-682-8284 
9, D9!!SlriSlt§d Faal~ .t,,ame or'ld Site Add~ 

UN~TEK SOLVENT SERVICES, 
91-125 KAOMI LOOP 

KAPOLEI, HI 96707 

INC. 
10. US EPA ID Number C. Facility's Phone 

a~~~~ 2. 4.4.J.1.1.5 808-682-8284 

11 Woste Shipping Name and Description 12. Containers 

No. Type 

13. 
Total 

Quanti 

14. 
Unit 

Wt Vol .. 
G b. 
E 
N 
E 

TERIAL NOT REGULATED BY DOT 
(WELL MONITORING WATER) 

001 DM . 000.0S. G 

Rl-------------------------------------+----f--1------+---
A ,. 
T 
0 
R l-----------------------------------1----1---1------.--

Additional Del(ript1ons for Materials Lishtd Above 

llA NR HALOOEN:<1000 PPM 
l1B • 
llC • 
llD • 

15. Special Handling Instructions and Additional Information 
24 HR EMERGENCY RESPONSE #: 
1-800-645-8265 

E. Handling Codes for Wastes Listed Above 

ERG# 

~·· CU.S'DXCA.flOIII I mBBY Jtllc:1JJUI ftlo\'1' ,. cca,ma a, '!JIU c .... axw ARI PUJJ,Y AJID ACCUIIAnlliY D•BCP.%8D AIIOVII BY HmD 

~ 1IMIII (IIHllltll AttLJ:Cd:r.11) MID AIUI ~. IAClalD, 1l.\allJID • .um LdD8D MID A1111 D AJJo ~- D lhOPD. OOBD:tY.1.09 l'ca '!IUJIIIPOA'! 

n' taQINA.Y A.CCORDrm '!O AftUCABJ.B ~ anur.M':tca&. I rua,JIIIR CU.nn' 'l'RH IP '!BI8 %8 ODD OD, D H ~ 'l'O UCIDL\fiON 09DD. 10 

CPI\ eil~ 219; ~ n oc.ee mr ~ ICIIB -...wu ~ ca IIQIJA1. 110 2 HN1 AIID 'l'IIM' n N.U ll(W na ~ mu CAllBtl&A.Tm. CJ.aAIIJtkB, 

~ 111'1\AY, PIIIIC*', ~'1'111) aa:r.vane. Oil o,ua ~ IIA!DlllL\1,8 A11:D/CJI\ ,aa.uu,ooe -···· 

T 17. Transporter 1 Acknowledgement of Rec:ei t of Materials 

2 Printed/Typed Name 

li-=r.=:~-=-;c~==='-'::.r=====----=-ffif-------r:1,.;--,<:-----------

• ,~o;;;;;;~~;;rid ~f1 ,r~1- Nw, 
A f~ __________________ --=:::=::::... _____________ _ 
I ""l. fQc1lity Owner or Operator: Certif1cohon of receipt of waste materials covered by this manifest except as noted in Item 19. 

ORIGINAL• RETURN TO GENERATOR 
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APPENDIX B 

Laboratory Reports and Chain-of-Custody Records for Primary and QC Groundwater and Stilling Basin 
Samples 
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•• 

1317 Sou1h 131h Avenue P.O. Box 479 lu!lso, Washington 98626 (360) sn-1222 (360) 636-1068 fax 1/;lumbia 
l\nalytical 
Services"'" 

An Employee • Clwned Company 

January 3, 2006 Service Request No: K0506494 

Heather Kerr 
Dawson Group, Incorporated 
3375 Koapaka Street, Suite B200 
Honolulu, HI 96819 

RE: Red Hill GW Sampling/2001022.013 

Dear Heather: 

Enclosed are the results of the sample(s) submitted to our laboratory on December 9, 2005. For 
your reference, these analyses have been assigned our service request number K0506494. 

All analyses were performed according to our laboratory's quality assurance program. The test 
results meet requirements of the NELAC standards except as noted in the case narrative report. 
All results are intended to be considered in their entirety, and Columbia Analytical Services, Inc. 
(CAS) is not responsible for use of less than the complete report. Results apply only to the items 
submitted to the laboratory for analysis and individual items (samples) analyzed, as listed in the 
report. 

Please call if you have any questions. My extension is 3260. 

Respectfully submitted, 

IU/jeb 

·-·~ NELAP Accredited ACIL Seal or Excellence Award 

Page lof1.L 
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ASlM 

A2LA 

CARB 

CASNumber 

CFC 

CPU 

DEC 

DEQ 

DHS 

DOE 

DOH 
EPA 

ELAP 

GC 

GCIMS 
LUFT 

M 

MCL 

MDL 

MPN 

MRL 

NA 

NC 

NCASI 

ND 

NIOSH 

PQL 

RCRA 
SIM 

TPH 

tr 

Acronyms 

American Society for Testing and Materials 

American Association for Laboratory Accreditation 

California Air Resources Board 

Chemical Abstract Service registry Number 

Chlorofluorocarbon 

Colony-Forming Unit 

Department of Environmental Conservation 

Department of Environmental Quality 

Department of Health Services 

Department of Ecology 

Department of Health 

U. S. Environmental Protection Agency 

Environmental Laboratory Accreditation Program 

Gas Chromatography 

Gas Chromatography/Mass Spectrometry 

Leaking Underground Fuel TanJc 

Modified 

Maximum Contaminant Level is the highest permisSible concentration of a 

substance allowed in drinking water as established by the USEP A. 

Method Detection Llmit 

Most Probable Number 

Method Reporting Llmit 

Not Applicable 

Not Calculated 

National Council of the Paper Industry for Air and Stream Improvement 

Not Detected 

National Institute fur Occupational Safety and Health 

Practical Quantitation Llmit 

Resource Conservation and Recovery Act 

Selected Ion Monitoring 

Total Petrolewn Hydrocarbons 

Trace level is the concentration of an analyte that is less than the PQL but greater 
than or equal to the MDL. 

000( 2 



Inorganic Data Qualifien 

• The result is an outher. See case narrative. 

The control limit cntma is not applicable See case narrative 

tS The analyte was found in the associated method_ b1a:nk at a level that is sipificaor relative to the sample result 

E The result is an estunaic amount because the value exceeded the instrumcot calibration range. 

J The result is an estmmted conccntranon 1hat is lcss lhan the MRL but grmer 1hoo or equal to the MDL. 

U The compound was analy,.ed for, but was not dete<tcd ("Non-detect") at or above 1he MRLIMDL. 

The MRL/MDL has been elevated due to a mattix intcrfera>ce. 

X See case narrative. 

Metals Data Qualifien 
# The conttol hnut cntcria IS not applicable See case narrative. 

B The result ,s an estimated concenlration that IS less 1han the MRL but greatcr lhan or equal to the MDL. 

E The percent diffcrmee for the senal dilution was g,:eater 1han 10'/~ indicating a pomble malrix mterforenee in the sample. 

M The duplicate injection precision was not met. 

N The Mattix Spike sample n:covery tS not within control limits See case namaivc. 

S The reported value WIS dctctmined by the Method of Standard Additions {MSA). 

U The eompound was analy,.ed for, but was not detoc1cd ("Non-detect') at or above the MRLIMDL. 

W The post-digestion spilo: for furnace AA analysis is out of control limns, while sample absorbanee is less 1han Sil',. of spilo: 
absorbance. 
The MRLIMDL bu been elevated due to a mattix interfiotence. 

X Sec case nmative. 
• The duplicate analysis not Wltbm cudrol limrts See case namtivc. 

+ The correlation coefficicut for the MSA is less lhan 0.99S. 

# 

A 

B 
C 

D 
E 
J 
N 

p 

u 

X 

Organic Data Qualifien 

The result IS an outlier. See case namtive. 

The control limit criteria is not applicabJe. Sec case namdive. 

A 11mtatively ideotdied compound, a suspc:c1ed aldol-condensalion product. 

The analyto WIS fi>utul m the associated method blank at a level lhat is sigrulicaat n:Jative to the sample result 

The analyto was qualitatively confirmed using GCIMS u:clmiques, paa= rocognition, or by comparing to bistorical data. 

The iq,orted result is liom a dilution. 

The result is an estimate am.ouat because the value exceeded the instrument calibration rage. 

The result is an eatimated coocenllation that is less than the MRL but g,:eater than or equal to the MDL. 

The result IS presumptive. The analytc was t<ntatively identified, but a confirmation analysis was not petfi>rmed. 

The GC or HPLC ClOl>linDation ait<ria was exceeded. The relative percent dillmnce is~ than 40'/o betwoc:u the two 
analytical.....,,, (25o/, for CLP Pesticides). 

The compo,md was analy,.ed for, but was not dc1oclcd ("Noo"*-") at or above the MRLIMDL. 

The MRLIMDL bas been elevated due to a duomatograpbio interlm:nce. 

See case namlbVe 

Additional Petroleum Hydrocarbon Specific Qua6fien 
F The chromatographic lingeipnnt of the sample mstdles the elutJoo paa= of the cahbration SllUJdard 

L 
The chromatognphic fingerpnnt of the sample resembles a petrolemn product, but the elution patlOm indicates the J>IOSCDCO of 
a greater amount ofligbtc:rmolccular we1gbt c.oostitum.ts than the calibration sumdard. 

H The cbromatogn,pbic fingerprint of the sample resembles a petroleum product, but the elution pa11em indicates the presence of 
a greater amount of heavier molecular weight constituents than the calibration s&andard. 

0 The chromatographic fingc:rprm.t of the sample rcscmbJcs.ao od. but docs not match the calibration standard 

The cbromatogn,pbic lingetpnnl of the sample resembles a petroleum product elutmg in approximately the correct carbon 
range. but the el\ll.ion pattern does not match the calibration standard. 

z The chromatographic fingerprint does not resemble a petrolewn product 



Case Narrative 
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Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Dawson Group, Incorporated 
Red Hill GW Sampling 
Water 

CASENARRATWE 

Service Request No.: 
Date Received: 

K0506494 
12/9/05 

All analyses were perfonned consistent with the quality assurance program of Columbia Analytical Services, Inc. 
(CAS). This report contains analytical results for samples designated for Tier II data deliverables. When appropriate to 
the method, method blank results have been reported with each analytical test Surrogate recoveries have been reported 
for all applicable organic analyses. Additional quality control analyses reported herein include: Laboratory Duplicate 
(DUP), Matrix/Duplicate Matrix Spike (MS/DMS}, and Laboratory Control Sample (LCS). 

Sample Receipt 

Six water samples were received for analysis at Columbia Analytical Services on 12/9/05. The samples were 
received in good condition and consistent with the accompanying chain of custody form. The samples were stored 
in a refrigerator at 4°C upon receipt at the laboratory. 

Dissolved Metals 

No anomalies associated with the analysis of these samples were observed. 

Diesel Range Organics by EPA Method 8015B 

Relative Pereent Difference (RPD) Exceptions: 
The RPD criterion for the replicate analysis ofDRO in Batch QC sample K0506473-001 is not applicable because 
the analyte concentration was not significantly greater than the Method Reporting Limit (MRL). Analytical values 
derived from measurements close to the detection limit are not subject to the same accuracy and precision criteria as 
results derived from measurements higher on the calibration range for the method. 

Gasoline Range Organics by EPA Method 8015B 

No anomalies associated with the analysis of these samples were observed. 

EPA Method 504.1 

No anomalies associated with the analysis of these samples were observed. 

Volatlle Organic Compounds by EPA Method 8260B 

No anomalies associated with the analysis of these samples were observed. 

Date /-L{-O(JJ 
OOGC'5 



Semivolatile Organic Compounds by EPA Method 8270C 

Surrogate Exceptions: 
The upper control criterion was exceeded for the surrogates Fluorene-dlO and Fluoranthene-dlO in Method Blank 
KWG0521180-3. No target analytes were detected above the MRL in the Method Blank. Since the apparent 
problem equates to a high bias, the data quality is not significantly affected. No further corrective action was 
appropriate. 

The control criteria were exceeded for the surrogates Fluorene-dlO and Fluoranthene-d!O in LCS KWG0521180-3 
and DLCS KWG0521180-4. The associated matrix spike recoveries of target compounds were in control, indicating 
the analysis was in control. The surrogate outlier is flagged accordingly. No further corrective action was 
appropriate. 

Sample Notes and Discussion 
Insufficient sample volume was received to perform a Matrix Spike Duplicate (MSD). A Laboratory Control 
Sample/Duplicate Laboratory Control Sample (LCS/DLCS) was analyzed and reported in lieu of the MS/MSD for 
these samples. 

No other anomalies associated with the analysis of these samples were observed. 

Approved by £(.\ $ $0- f) I~ Date J--'-(-0/.4 
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A ,bia 
Anal)'llcal 
Services"' 

An fmploree · o-ed <::oinpany 

CHAIN OF CL- roov SR#: t{b66~ 
PAGE I OF I COG# ___ _ 

PROJECT NAME 

REMARKS 

I '?1"f'.~~""1'.'r: l .. fr,1v:,1- I 1112v1 ~ I I l ,I I I I I I I " I" I I I I I" I I I 1.-:-~··:::::i-·:,111, 

1nto1,ec1-

{Z\\-B-Ol h~lcf k,, 

1211 -5-012- 12 fc.,,/o<,,nql 
12 /t;,l OS-. 

INVOICE INFORMATION Cirde wturb Dlftlfla om to bft aDftlvlftd· 
REPORT REQUIREMENTS P.O.# ',l0Q)D22 ,DI?;,, 002. 

I Routine Report. Method BIii To: D/\n!;i>N, bPOIAP Total Metals Al As Sb Ba Be B Ca Cd Co Cr Cu Fe Pb Mg Mn Mo NI K Ag Na Se Sr Tl Sn v Zn Hg 

Blank, Surrogate, as '31ft 1£ or'\P(W I\ B20:\ DlssolVed Me1als. Al As Sb Ba Be B Ca Cd Co Cr Cu Fe~ Mg Mn Mo Ni K Ag Na Se Sr Tl Sn V Zn Hg 
required I I "lb P., I:.:) 

11 
R D ION, t\l"J •1NDICATE STATE HYDROCARBON PROCEDURE: AK CA WI NORTHWEST OTHE CIRCLE ONE 

- . eport up., MS, MSD as TURNAROUND REQUIREMENTS SPECIAL INSTRUCTIONS/COMMEITTS· 
required · · 

\1 . _24hr. _4Bhr. l.r>l('(l,e. erno1\ h\lerr@,01"1W11)laJOYrl U"°" Slm...ic. tece1-A-. -4- m Data Valldat,on Rqpon 
5 0 

\ ' r ... ' ...... 1 1 

(Includes all raw data) V ay . 'nl("qsc. erna1\ nc hmlM~ rf'<;Mlts (rDr) In n~en<? dCl~OYl ~Cl.(OWl 
-4-Standard(f().f5wolkmgdays) r' 1·· 1-

_IV CLPDellverableReport _ProvidaFAXResuHs • fol\1'W WI V,{ltdtop1 f 1Jn((i tl'~u/t_s. 
V. EDD 4. ~t'<I,('., ,ttll ..... ilh any tvuf's-\11:~1.s, 

Requested Report Date 

RELINQUISHED SY: 

b~?5 IW:io e ,me j 
~U01' irrn 

RECEIVED BY: 

d:rUl46 1(£)) 
~t> (AS. F1, 

RELINOUIIIHED BY: 

~ 'h4 12-J;b~~ IOI':> 
SgnatU1'$ iJ.r Date i e 
tt"r 1e ~o F: yw n <ff, 

Pnnted Name Firm 

i RECEIVED SY: 

Signature Oate/fime 

Printed Name i",rrn 
RCOC #1 06/03 

--



Columbia Analytical Services Inc. PC Hfrf?v 
Cooler Receipt and Preservation Form 

~roject/Client, ____ -:--!JJ~'-"-..1!..!.....:...------.---,,--service Request KOS bJn ff 
~ooler received on ---1<"'!-..U...i.="--and opened on ( flJ by A::.\\Jlf1'.Y ' 
I. Were custody seals on outside of coolers? LJ,, 

If yes, how many and where? ____ _,_ _ __,([_~-----

2. 

3. 

4. 

s. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 
., 

15. 

16. 

17. 

Were custody seals intact? 

Were signature and date present on 1he custody seals? , ,u::.q 0 
Is the shipper's airbill available and filed? Ifno, record airbill number: <f/i{/).fp2~7f) 
COC# 

Temperature of cooler(s) upon receipt: ("q 

Temperature Blank: 

Were samples hand delivered on the same day as collection? 

2/,, 

Were custody papers properly filled out (ink, •tcd, etc.)? ltt . 
Type of packing material present _ ~ l 2 1/eS ,

1 
IL(., 

Did all bottles arrive in good condition (unbroken)? 

Were all bottle labels complete (i.e analysis, preservation, etc.)? 

Did all bottle labels and tags agree with custody papers? 

Were the correct types or bottles used for the tests indicated? 

Were all of the preserved bottles received at the lab with the appropriate pH? 

Were VOA vials checked for absence of air bubbles, and if present, noted below? 

Were the 1631 Mercwy bottles checked for absence of air bubbles, and if present, noted below? 

Did the bottles originate from CAS/K or a branch laboratory? 

Are CW A Microbiology samples received with >l/2 tbe 24hr. hold time remaining from collection? 

Was Cl2/Res negative? 

Explain any discrepancies: 

., • 
<ti 

cr, 
Cl 
(YJ 

t!) 

CJ> 
'0 
1' 

(j) 
¥ 

G'.) 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 
-

RESOLUTION: ______________________________ _ 

Samples that required preservation or received out of temperature: 

Rec'd out of 
SamnlelD Reaaent Volume Lot Number Bottle Tv= Temnarature Initials 

I 

OOOC9 



Dissolved Metals 

00010 



'::olumbia Analytical Services 
DISSOLVED METALS 

• Cover Page· 
INORGANIC ANALYSIS DATA PACKAGE 

Client: Dawson Grou-p, Xncorporated Service Req,>est: K0506494 

Project No.: 2001022.013 

Project Nanie: Rad Hill GW Sampling 

Sample No. 

lUI-W-007 DISS 
RH-W-007D DISS 
lUI-W-007S DISS 
IUI-W-008 DISS 
RH-B-010 DISS 
RH-B-011 DISS 
RH-B-012 DISS 
Method Blank 

Wena ICP interelement corrections applied? 

Were ICP background corrections applied? 

I£ yes-were raw data generated be£oro 
applicati.on of background. corrections? 

Lab Sample ID. 
K0506494-002 DISS 
KOS06494-002D DISS 
K0506494-002S DISS 
K0506494-003 DISS 
K0506494-004 DISS 
KOS06494-00S DISS 
K0506494-006 DISS 
K0506'194-IIIB 

res/No ms 

res/No ms 

res/No NO 

Date: ____ /¥9~-/0......_-;:-__ _ 

COVER PAGE - IN 



Columbia Analytical Services 

DISSOLVED METALS 
-1-

INORGANIC ANALYSIS DATA SHEET 

Client: Dawson Group, Inco:cporated 

Project No.: 2001022.013 

Project Name: Red Hill GW Sampling 

Yatris: 

Sample Name: RB-W-007 DISS 

Analyte 

Le•d 

I Solids: O. O 

comments: 

Analysis 
Method MRI. 

6020 0.02 

MDL 

0.01 

Dil. 

1 

Service llequest: K0506494 

Date Collected: 12/06/05 

Date Received: 12/09/05 

Units: µG/L 

Basia: NA 

Lab Code: K0506494-002 DISS 

Date Date 
Extracted Analyzed Result C Q 

12/23/05 12/27/05 0.06 

i'o:cm I - IN 

00012 



Columbia Analytical Services 

DISSOLVED METALS 
-1-

INORGANIC ANALYSIS DATA SHEET 

Client: Dawson Group, Incorporated 

Project No.: 2001022.013 

Project N-: Red Hill GW Sampling 

Sample Name: RH-W-008 DISS 

Analyte 

Lead 

,lids: 0.0 

Comments: 

Analysis 
Method MRL 

6020 0.02 

l!IDL 

0.01 

Oil. 

1 

Service Request: B:0506494 

Date Collected: 12/06/05 

Date Received: 12/09/05 

Units: µG/L 

Basis: NA 

I.ab Code: B:0506494-003 DISS 

Date Date 
Extracted Analyzed Result C Q 

12/23/05 12/27/05 0.04 

Form I - IN 

00013 



Columbia Analytical Services 

DISSOLVED METALS 
-1-

INORGANIC ANALYSIS DATA SHEET 

Client: Oawaon Group, Incorporated Service Bequest: KOS06494 

Project No.: 2001022.013 Date Collected: 12/06/05 

Project Name: Red Bill C3W Sampling Date Received: 12/09/05 

Matrix: Units: µG/L 

Basis: NA 

Sample Name: itll-B-010 DISS Lab Code: K0S06494-004 DISS 

An&lyaia 
Dil. 

Date Date 
Anal.yte Method MRL MDL Extracted Analyzed Resul.t C Q 

Lead 6020 0.02 0.01 1 12/23/0S 12/27/0S o.u 

I Solids: 0.0 

Comments: 

Fon, I - IN 

fl0014 



Columbia Analytical Services 

DISSOLVED METALS 
-1-

INORGANIC ANALYSIS DATA SHEET 

Cl.ient: Dawson Group, Inco:cporated 

Project Ho.: 2001022.013 

Project Name: Red Hill GW Sampl.ing 

Matrix: 

Sample Name: JUI-B-011 DISS 

Analysis 
Analyte Method MRL MDL 

Lead 6020 0.02 0.01 

I> - -,J.ids : 0 . 0 

Dil.. 

1 

Service Request: K0506494 

Date Col.1.ected: 12/06/05 

Date Received: 12/09/05 

tJni ts: µG/L 

Basis: NA 

Lab Code: K0506494-00S DISS 

Data Data 
Extracted Analyzed .Result C Q 

12/23/05 12/27/05 0.04 

Fo:cm I - IN (10015 



Columbia Analytical Services 

DISSOLVED METALS 
-1-

INORGANIC ANALYSIS DATA SHEET 

Client: Dawson Group, Incorporated 

Project No.: 2001022.013 

Project Name: Red Hill GW Sampling 

J!!la trix : 

Sample Name: RH-B-012 DISS 

Analyte 

Lead 

t Solids: 0.0 

Comments: 

Analysis 
Method lllRL 

6020 0.02 

MDL 

0.01 

Oil. 

1 

Service Request: K0506494 

Date Collected: 12/07/05 

Date Received: 12/09/05 

Units: µG/L 

Basis: NA 

Lab Code: K0506494-006 DISS 

Date Date 

Extracted Analyzed Result C Q 

12/23/05 12/27/05 0.02 B 

roi:m I - IN 

!1!1"]6 'V ,J 



Columbia Analytical Services 

DISSOLVED METALS 
-1-

INORGANIC ANALYSIS DATA SHEET 

Cl.ient: Dawson Group, Incorporated 

Project No.: 2001022.013 

Project Name: Red Bil.l. GW Sampling 

Matrix: 

Sample Name: Method Bl.anlc 

~ysis 
Anal.yte Method ldRL MDL 

Lead 6020 0.02 0.01 

• -,1ida: o.o 

c.....oenta: 

Oil.. 

1 

Service Request: JCOS06494 

Date Col.l.acted: 

oi te ltec:ei. ved: 

Unit&: µG/L 

Basis: NA 

Lab Code: K0506494-MB 

Date Date 
Extracted Anal.yzecl Resul.t C Q 

12/23/05 12/27/05 0.01 tJ 

Fol:lll I - IN 

00017 



Columbia Analytical Services 

DISSOLVED METALS 
-Sa-

SPIKE SAMPLE RECOVERY 

Client: Dawson Group, Incorporated 

Project No.: 2001022.013 

Project Name: Red Hill GW Sampling 

Matrix: 

Service Request: K0506494 

Units: µg/L 

Baais: HA 

I Solids: 0. 0 

Sample Name: RH-W-007S DISS Lab Code: K0506494-002S DISS 

Analyte 
Control Spike 

C 
Sample 

C 
Spike 

IR Method 
Limit IR Result Result Added Q 

I Lead 59 - 127 19.l I o. 06 I 20.0 95 6020 

l.n enpty field in tha Control Limit colurm. ind.icatea the control limit ta not appli.cahla. 

FoJ:Jll V (PART l) - IN 
000]8 



Columbia Analytical Services 
DISSOLVED METALS 

-6-
DUPUCATES 

Client: Dawson Group, Incoi:porated Service Request: lt0506494 

Units: pg/L 

Basis: NA 

Project No.: 2001022.013 

Project Name t Red Bil.l. GW Sampling 

Matrix: WATER I Solids: 0.0 

Sample Name:RB-W-007D DISS Lab Code: lt0506494-002D DISS 

Analyte 
Control 

Sample (S) C Duplicate (D) C RPD Q Method 
T.i,.it1') 

Lead o. 06 1 o.os 1 16 6020 

AJl empty fie1d in the Control Limit oo1umn .indicates ~ control. l.imit is not appllcab1e. 

l'o:cm VJ: - IN 

00019 



Columbia Analytical Services 
DISSOLVED METALS 

- 7-
LABORATORY C.ONfROL SAMPLE 

Cliant: Dawson Group, Incorporated Service Request: K0506494 

Project No.: 2001022.013 

Project Name: Red Bill GW Sampling 

Aqueous LCS Source: Inorganic Ventures Solid LCS Source: 

. 
Aqueous ug/L Solid (mg/kg) 

Analyte True round IR True round C Limits 

I Lead 20.01 19. s j 98 I I 

rorm VII - IN 

IR 

OOf\20 



EPA Method 504.1 

00021 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analytlcal Results 

Dawson Group, Incorporated 
Red Hill GW Sampliog/2001022.013 
Water 

RH-W-007 
KOS06494-002 

METHOD 
504.l 

EPA Method 504.1 

Analyte Name 
1,2-Dibromoethane (EDB) 

RelUit Q 
ND U 

MRL 
0.0096 

Dilution 
Factor 

I 

Surrogate Name 0/oRec 
Control 
limits Note 

Comments: 

Pnnted: 12/15/2005 16:02:48 
u. \S1eahb\Cryltal tpt\Fonn lm.rpt 

Form IA-Organic 

Date 
Extracted 
12/12/0S 

Service Request: K0506494 
Date Collected: 12/06/2005 
Date Received: 12/09/2005 

Date 
Analyud 
12/12/0S 

Units: ug/L 
Basis: ,NA 

Level: Low 

Extraction 
Lot 

KWG0521288 
Note 

00022 
Page I of I 

,_..,._, RR5Sl70 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
p...,ject: 

Jle Matrix: 

Sample Name: 
Lab Code: 

Analytical Results 

Dawson Group, Incorporated 
Red Hill GW Sampling/2001022.013 
Walr:r 

RH-W-008 
K0506494-003 

EPA Method 504.1 

Extraction Method: METHOD 
Analysi.l Method: 504.1 

Analyte Name MRL 
1,2-Dibromoethane (EDB) ND U 0.009S 

Dilution 
Factor 

1 

Surropte Name 
Control 
Limit• Note 

Comments: 

Printed: 12/IS/2005 16:02:51 
u \Ste&ltb\Crystabpt\Formlm.rpt 

Form IA -Organic 

Service Request: KOS06494 
Date Collected: 12/06/2005 
Date Received: 12/09/2005 

Units: ug/L 
Basis: NA 

Level: Low 

Date Date Euraction 
Emaded Analyzed Lot 
12/12/0S 12/12/0S KWGOSl\188 

Note 

0002-3 
Page I of I 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
SIIDl.ple Matrix: 

Sample Name: 
Lab Code: 

Analytical Results 

Dawson Group, Incorporated 
Red Hill GW Sampling/2001022.013 
Water 

RH-B--010 
K0506494--004 

EPA Method 504.1 

Es:traction Method: METHOD 
Analysis Method: 504. l 

Analyte Name Result Q MRL 
1,2-Dibromoetbane (EDB) ND U 0.0096 

Dilution 
Factor 

l 

Surrogate Name o/oRec 
Control 
IJmlts Note 

Comments: 

Printed: 12/15/2005 16:02·54 
u·\Slc&kh~ tpt\E1KtD.lm.rpt. 

Fonn IA - Organic 

Date 
Es:tracted 
12/12/05 

Service Request: K0506494 
Date Collected: 12/06/2005 
Date Received: 12/09/2005 

Date 
Analyzed 
12/12/05 

Units: ug/L 
Basis: NA 

Level: Low 

Es:traction 
Lot 

KWG0521288 
Note 

00024 
Page I of I 

8-S<t"""-c lUl55\7<l 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 

pie Matrix: 

Analytical Results 

Dawson Group, Incorporated 
Red Hill GW Sampling/2001022.013 
Water 

EPA Method 504.1 

Sample Name: 
Lab Code: 

RH-B-011 
K0506494-005 

Extraction Method: ME'IHOD 
Analysis Method: 504 .1 

Analyte Name 
1,2-Dibromoethane (EDB) 

Surrogate Name 

Comments: 

Result Q 
ND U 

Control 
Umlb 

MRL 
0.0094 

Dilution 
Factor 

1 

Note 

Date 
Extracted 
12/12/0S 

Service Request: K0506494 
Date Collected: 12/06/2005 
Date Received: 12/09/2005 

Date 
Analyzed 
12/12/0S 

Units: ug/L 
Basis: NA 

Level: Low 

Extraction 
Lot 

KWG0521288 
Note 

00025 
Printed: 12/15/2005 16:02:56 
u \Stcalth\Clyml.ipt\Fmnlm.q,t 

Fom, IA - Orgllllic Page 1 of 1 
S_.,._, RR5Sl70 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Projed: 
Sample Matrix: 

Analytical Results 

Dawson Group, Incorporated 
Red Hill GW Sampling/2001022.013 
Water 

EPA Method 504.1 

Sample Name: 
Lab Code: 

RH-B-012 
K0506494-006 

Extraction Method: ME1H0D 
Analysis Method: 504.1 

Analyte Name 
1,2-Dibromoetbane (EDB) 

Surrogate Name 

Printed: 12/1512005 16:02:58 
u. \Steallb\Ceyltal.Jpc\Formlm.rpt 

Result Q 
ND U 

Control 
Umits 

MRL 
00095 

Fonn IA - Organic 

Dilution 
Factor 

Note 

Date 
Extracted 
12/12/05 

Service Request: K0506494 
Date Collected: 12/07/2005 
Date Received: 12/09/2005 

Date 
Analyzed 
12/12/05 

Units: ug/L 
Basis: NA 

Level: Low 

Extraction 
Lot 

KWG0521288 
Note 

(l()f-26 
Page l of I 

SuporSctRc&ml<c RRS5170 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 

pie Matrix: 

Analytical Results 

Dawson Group, Incorporated 
Red Hill GW Sampling/2001022.013 
Water 

EPA Method 504.1 

Sample Name: 
Lab Code: 

Method Blank 
KWGOS21288-3 

Extraction Method: METIIOD 
Analysis Method: 504 I 

Analyte Name Result Q 
1,2-Dibromoelhane (EDB) 

Surrogate Name 

Conunents: 

Printed: 12/15/2005 16:02:59 
u:\Steallh\CIJICl].rpt'Fonnlm.rpt 

ND U 

Conlnll 
Umlts 

MRL 
0.011 

Fonn IA-Organic 

Dilutim1 
Factor 

I 

Note 

Service Request: K0506494 
Date CoUected: NA 
Date Received: NA 

Units: ug/L 
Basis: NA 

Level: Low 

Date Date Extraction 
Extracted Analp.ed Lot 
12/12/05 12/12/05 KWGOS21288 

Note 

00027 
Page 1 of l 

Supe:r&t RefCftZICII: RR,S 170 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

Sample Name: 
Lab Code: 

QA/QC Report 

Dawson Group, Incorporated 
Red Hill GW Sampling/2001022.013 
Drinking waler 

Batch QC 
K0506334-002 

Matrix Spike Summary 
EPA Method 504.1 

Extraction Method: METHOD 
Analysis Method: 504.1 

Analyte Name 

1,2-Dibromoethane (EDB) 

Sample 
Result 

ND 

BatchQCMS 
KWGOS21288-l 

Matrix Spike 

Result Expected %Rec 

0.0772 0.0687 112 

R.a.ulta Raged .. an uteri&lr. c·) Uldkate Yllluea outside amtrol c:ritfflL 

Results flaaed wtth a pound (ff) lndlc:lte tbe control crturia 11 not applicable. 

0/oRec 
limits 

65-135 

Service Request: K0506494 
Date Extracted: 12/12/2005 
Date Analyzed: 12/12/2005 

Units: ug/L 
Basis: NA 

Level: Low 
Extraction Lot: KWG0521288 

Pcn:eat .racaw:nca lbd rcbrivo pctccal ddfcnncca (RPD) aro dctcnmncd by the soflwaR Uling valuca m tho calculataoo wbacb have not been romJ.dcd. 

Printed: 12/15/2005 16:03:03 
u \Stcaltb\Crystd rpt\Form.lMS tpt 

Fann 3A - Organic 

00328 
Page I of 



Client: 
Project: 

1le Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

QA/Qt:, Report 

Dawson Group, Inco,:porated 
Red Hill GW Sampling/200I022.013 
Water 

Lab Control Spike Summary 
EPA Method 504.1 

Extraction Method: METIIOD 
Analysis Method: 504. l 

Analyte Name 

1,2-Dibromoetbaue (EDB) 

Lab Control Sample 
KWG0521288-2 
Lab Control Spike 

Result Expected %Rec 

0.0743 0.0714 104 

Results llqpd 111'itb UI asterisk(*) indicata wJues Mltside coakol. crttaia. 

0/oRec 
Limits 

70-130 

Service Request: K0506494 
Date Estracted: 12/12/2005 
Date Analyzed: 12/12/2005 

Units: ug/L 
Buis: NA 
Level: Low 

Extraction Lot: KWG0521288 

• ~ md reluiw pcrcCIII ditfcRD;N (RPO) arc dctmminocl by Ille softwaro 11111118 VIIUICI in Ibo wculatioD wmc;h have DOI been rounded. 

Printed: 12/15/2005 16:03.06 
u. \Stalth"""'81-.... <•mll.CS q,t 

Fonn JC - Organic 
Supallc! e.ra-, RR.55170 

00029 
Page I of I 



Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

QA/QC Report 

Dawson Group, Incorporated 
Red Hill GW Sampling/200!022.013 
Water 

Lab Control Spike Summary 
EPA Method 504.1 

Extraction Method: METiiOD 
Analysis Method: 504.1 

Analyte Name 

1,2-Dibromoetbane (EDB) 

Lab Control Sample 
KWGOS21288-4 
Lab Control Spike 

Result Expected %Rec 

0.0743 0.0714 104 

Results Raged with an uterbk (•) llldk:au values olllslde control criteria. 

0/oRec 
Umlts 

70-130 

Service Request: K0506494 
Date Enracted: 12/12/2005 
Date Analyzed: 12/12/2005 

Units: ug/L 
Buis: NA 
Level: Low 

Euraction Lot: KWGOS21288 

Pwcenl recovmca md rclaliwl perccat diffCftlnCCI (RPO) arc dctcnnincd by the mftw~ ming wlllell m dtc ealculmion wl:ncb mvc not been nmndcd. 

(l0{130 

Pnnted: 12/lS/2005 16:03 09 
I.I \Stal.th\Crystal..rpl\Fonn3LCS..rpt 

Form 3C - Organic Page I of 

·-- Rll.55170 



· Diesel Range Organics 

00031 



Client: 
Project: 
Sample Matrix: 

Sample Name: 
Lab Code: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Dawson Group, Incmporated 
Red Hill GW Sampling/2001022.013 
Water 

RH-W--007 
K0506494-002 

Diesel Range Organia 

Extraction Method: EPA 3510B 
Analylis Method: 8015M 

Service Request: K0506494 
Date Collected: 12/06/2005 
Date Received: 12/09/2005 

Units: ug/L 
Basis: NA 

Level: Low 

Dihrtion Date Date Enraction 
Analyte Name 
Diesel Range Organics (DRO) 

SurropteName 

o-Terpbenyl 

Couwd&: 

Printed: 12/20/2005 11:07:46 
u '&eal.lb\Czystal.lpt\Fannlm.ipt 

Remit Q 
670 Z 

%Rec 

87 

Control 
Umlll 

52-128 

MRL MDL Factor Euracted Analyzed Lot Note 
50 19 l 12/13/05 12/14/05 KWGOS2!262 

Date 
Analyzed Note 

12/14/05 Acceptable 

00032 
Fonn IA- Organic Page 1 of 1 

SupotS,rltd ...... , RJU5274 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Pr· '"Ct: 
£ e Matrh: 

Analytical Results 

Dawson Group, Inco,porated 
Red Hill OW Sampling/2001022.013 
Water 

Diesel Range Orpnica 

Sample Name: 
Lab Code: 

RH-W--008 
K0506494--003 

E:nraction Method: EPA 35l0B 
Analysis Method: 8015M 

Analyte Name 
Diesel R8llge Organics (DRO) 

Result Q 
740 Z 

Sarropte Name %Rec 

o-Terphenyl 

Printed: 12/20/2005 11:07:48 
u 'ISloaltb.'Qylral~a:mlm.rpt. 

93 

Control 
Limits 

52-128 

MRL MDL 
52 20 

Date 

Dilntion 
Factor 

l 

Analy:r.ed Note 

12/14/05 Acceptable 

Form IA • Organic 

Service Request: K0506494 
Date Collected: 12/06/2005 
Date Received: 12/09/2005 

Units: ug/L 
Buis: NA 

Level: Low 

Date Date Enractioa 
Emacted Analyzed Lot 
12/13/05 12/14/05 KWGOS21262 

Note 

00033 
Page l of l 

-- RR55274 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

Analytical Results 

Dawson Group, Incorporated 
Red Hill GW Samp!iog/2001022.013 
Water 

Dieoel Range Organics 

Sample Name: 
Lab Code: 

RH-B-010 
KOS06494-004 

E:s:traction Method: EPA 3510B 
ADlllysis Method: 801SM 

Analyte Name 
Dlael Range Organla (DRO) 

Surropte Name 

Cw1u1.eull: 

Printed: 12/20/2005 11:07:49 
u \Stmbb\Qyml.rpt\Fannlm.Ipt 

llesult Q 
38 J 

87 

-

Control 
Umlll 

S2-128 

MRL MDL 
53 20 

Date 

Di1otion 
Factor 

1 

AnaJy,:ed Note 

12/14/05 Acceptable 

Fonn IA- Organic 

Date 
E:s:tracted 
12/13/05 

Service Request: KOS06494 
Date CoUected: 12/06/2005 
Date Received: 12/09/200S 

Date 
Analyzed 
12/14/05 

Units: ug/L 
Buis: NA 

Level: Low 

Note 
KWG0521262 

0003,. 
Page 1 of 1 

-- RR.55274 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
P· ''Ct: 

leMatrh: 

Analytical RJ,suits 

Dawson Group, Incorporated 
Red Hill GW Sampling/2001022.013 
Water 

Die,el Range Organics 

Sample Name: 
Lab Code: 

RH-B-011 
K050649~5 

Euraction Method: EPA 3510B 
Analysis Method: 80 ISM 

Analyte Name 
Diesel Range Organics (DRO) 

Sllm,pte Name 

o-Te,pheayl 

ConUDLida: 

Printed: 12/20/2005 11:07:51 
11-~1,Fonn.lm.rpt. 

Result Q 
24 J 

85 

Caalrol 
Umill 

52-128 

MRL MDL 
52 20 

Date 

Dilution 
Factor 

1 

Analy:zed Note 

12/14/05 Acceptable 

Form IA-Organic 

Service Request: K0506494 
Date Collected: 12/06/2005 
Date Received: 12/09/2005 

Units: ug/L 
Buis: NA 

Level: Low 

Date Date E:nraction 
Emacted Analyzed Lot 
12/13/05 12/14/05 KWGOS21262 

Note 

00(135 
Page I of 1 

8-Se<Rmnmoo, RIU5274 



COLUMBIA ANAL YD CAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

Dawson Group, Incorporated 
Red Hill GW Sampling/2001022.013 
Water 

Analytical Rt,sults 

Service Reqnest: K0506494 
Date Collected: 12/07/2005 
Date Received: 12/09/2005 

Diesel Range Orpnics 

Sample Name: RH-B-012 
Lab Code: K0506494-006 

Euractioll Method: EPA 3510B 
Anal)'lls Method: 80 ISM 

Analyte Name 
Diesel Range Organics (DRO) 

SarropteName 

o-Te,phenyl 

Printed. 12/20/2005 11:07:52 
u:\Sleabb\Cry!tal..Jpf,FarmllD.tPI: 

Result Q 
ND U 

91 52-128 

Units: ug/L 
Buis: NA 

Level: Low 

Dilation Date Date E:i:traction 
MRL MDL Factor EJ:tracted Analp.ed Lot Note 

52 20 I 12/13/05 12/14/05 KWG0521262 

Date 
Analyzed Note 

12/14/05 Acceptable 

Fonn IA • Organic 
IUU5274 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
p~-•'!Ct: 

leMatm: 

Analytical Results 

Dawson Group, Incorporaled 
Red Hill ow Sampling/2001022.013 
Water 

Dielel Range Organlca 

Sample Name: 
Lal>Code: 

Method Blank 
KWG0521262-4 

Extraction Method: EPA 3510B 
Analyllil Method: 8015M 

Analyte Name .Rellllt Q 
Diesel Range Orpnics (DRO) 

Smrogate Name 

o-Terpbeoyl 

O.Wm1idlD: 

Printed: 12./20/2005 11:07:54 
U:\Stmllb\Clyl1al.rpt\Fmm.1DUpt 

ND U 

93 

Control 
Umlu 

52-128 

MRL MDL 
so 19 

Date 

Dilution 
Factor 

I 

Analp.ecl Note 

12/13/05 Acceptable 

Form IA-Organic 

Service Request: K0506494 
Date Collected: NA 
Date R«eived: NA 

Units: ug/L 
Bull: NA 

Level: Low 

Date Date Emaction 
Enracted Analp.ed Lot 
12/13/05 12/13/05 KWG052!262 

Note 

00()37 
Page I of 1 s-- RR55274 



Client: 
Project: 
Sample Matrix: 

E:dnldioa Method: 
Analysi.1 Method: 

Saml!le Name 

RH-W-007 
RH-W-008 
RH-B-010 
RH-B-011 
RH-B-012 
BatchQCDUP 
Method Blank 
Batch QC 
Lab Control Sample 

COLUMBIA ANALYTICAL SERVICES, INC. 

QA/QC Report 

Dawson Group, Incorporated 
Red Hill GW Sampling/2001022.013 
Water 

EPA3510B 
8015M 

Lab Code 
!{0506494-002 
KOS064944l03 
K0506494-004 
K0506494-005 
!{0506494-006 
KWGOS21262-5 
KWGOS21262-4 
K0506473-001 
KWG0521262-2 

Surrogate Recovery Summary 
Diesel Range Organic. 

Sari 

87 
93 
87 
85 
91 
92 
93 

103 
92 

Duplicate Lab Control Sample KWGOS21262-3 97 

Sunopte Recovery Control Uinitl (%) 

Suri = o-Terphenyl 52-128 

-~---(") ____ _ 
Remtb: ..... with • poand (#) lndk:m tbe cucro1 cr1tmia II not appllcable. 

Printed: 12/20/2005 11:07:58 
11:\Steabh\Crystal.Jpt\Forml.q,t 

Fonn 2A - Organic 

Service Request: K0506494 

Units: PERCENT 
Level: Low 

00038 
Page 1 of I 

._,.. lldi...,,,,, RRSS274 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
p,- '-ct: 

:eMatm: 

QA/QI:, Report 

Dawson Group, Incorporated 
Red Hill OW Samplingi2001022.0l3 
Warer 

Duplicate Sample Summary 
Diesel Range Organics 

Sample Name: Batch QC 
Lab Code: K0506473--0<ll 

Enractwn Method: EPA 3SIOB 
Analysis Method: 80 ISM 

BatchQCDUP 
KWGOS21262-5 

Sample DnpUcate Sample 

Seniee llolquelt: KOS06494 
Date Em-acted: 12/l3/2005 
Date Analyud: 12/l3/2005 

Units: uglL 
Buis: NA 

Level: Low 
Enraction Lot: KWG0521262 

Relative 
Percent RPDLimlt 

Analyte Name MRL MDL llmalt Result Average Difference 

Diesel Range O!ganics (DRO) 48 19 52 63 57 19 # 

-----c·1----...-. 
....... - -· ..... (fl) ............................... opplicallle. 

F ----diffizaicca(llPD)ao-&ylho..-...,...i..;.lho-..-11avo""'boen-

Printed: 12/20/2005 11:08:01 
u·\Stealth\C.lyslalrpt\Farm3DUP .tpt 

Fonn3B-Ocganic 

-- RR55274 

30 

00(139 
Page 1 of I 



Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Q~Report 

Dawson Group, Incorporated 
Red Hill GW Samp1ing/200l022.013 
Water 

Lab ControJ Spike/Duplicate Lab Control Spike Summary 
Dleael Range Organics 

Enraction Method: EPA 35IOB 
Analysb Method: 8015M 

Lab Conll:01 Sample Duplicate Lab Control Sample 
KWG0521262·2 KWG0521262-3 
Lab Control Spike Dupllcate Lab Control Spike 

Analyte Name Remit Eq,ected •t.11ec Remit Eq,ected "I.Rec 

Diesel Range Organics (DRO) 1510 1600 94 1660 1600 104 

RelUfts ...... wttb ID al8l1lk (-) Indicate fthNs oatlide COlllrol atterla. 

Service Reqnelt: K0506494 
Date Enracted: 12/13/2005 
Date Analp.ed: 12/13/2005 

Units: ug/L 
Basil: NA 
Level: Low 

Extraction Lot: KWG0521262 

0/aRec RPD 
Umlll HPD Liml1 

67-151 10 30 

~ fOCO'ffliol .-d rdat:ivD pcrcmt cliffenlnoea (RPO) are dctcrmimd by the aof\wm:: using valam m Ibo Gak:ulmm winch haw not beCID rumrdod. 

Printed. 12/20/2005 11:08:05 
u \Stealth\Cryllal rpt.\Farm3DLC rpt 

Form 3C - Organic 
Supo•ScoRdbrmcc: RRS5274 

f'l(lf"40 

Page I of I 



Gasoline Range Organics 

OOP-41 



Client: 
Project: 
Sample Malm: 

Sample Name: 
Lah Code: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Rt:su!ts 

Dawson Group, Incorporated 
Red Hill GW Sampling/2001022.013 
Water . 

RH-W-007 
K0506494-002 

GaJoline Range Organics 

Extraction Method: EPA 5030B 
Analyllil Method: 8015B 

Senice Beqnest: K0506494 
Date Collected: 12/06/2005 
Date Recmed: 12/09/2005 

Units: ug/L 
Buis: NA 

Le\ld: Low 

Dilatioa Date Date Extraction 
Analyte Name 
Gasoline Rauge Organics (GRO) 

Sarragate Name 

1,4-Difluorobenzene 

Conunenl3: 

Pnnted: 12/20/2005 15: 16:46 
u ~tcalth\Crymlrp&\Pannlm.rpt 

Rault Q 
ND U 

•/Jlec 

83 

Control 
Limits 

75-120 

MRL MDL Factor .E:dracted Analyzed Lot Note 
50 13 I 12/20/05 12/20/05 KWG0521741 

Date 
Anal:,,:ed Note 

12/20/05 Acceptable 

Form IA - Organic 
00042 

Page I of I 
SuporSc--., RR.55296 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
P.-''"Ct: 
! eMatm: 

Analytical Results 

Dawson Group, Incorpolllted 
Red Hill GW SampliJlg/2001022.013 
w~ 

Guoline Range Organics 

Sample Name: 
LahCode: 

RH-W-008 
K0506494-003 

Euraction Method: EPA 5030B 
Analysis Method: 801SB 

Analyte Name 
Gasoline Ratlge Organics (GRO) 

Surrogate Name 

1,4-Difluorobenzene 

Ccw:IUiield&: 

Printed: 12/20/2005 15:16:47 
u.\8tcaltb.\Qyst:al.Jpt\F01111.lm.tpf. 

Result Q 
ND U 

83 

-

Control 
Umlll 

75-120 

Dilntlon 
MRL MDL Factor 

so 13 1 

Dat.e 
Analyzed Note 

12/20/05 Acceptable 

Form IA- Organic 

Dat.e 
E:dracted 
12/20/05 

Service Request: K0506494 
Dat.e Collected: 12/06/2005 
Dat.e :a-wed: 12/09/2005 

Unit,: ug/L 
Basis: NA 

Level: Low 

Dat.e Enraction 
Analyzed Lot Note 
12/20/05 KWG0521741 

00043 
Page 1 of I 

Sap,rScl _, RR55296 



COLUMBIA ANALYTICAL SERVICES, INC. 

Qient: 

Analytioa1 Results 

Dawson Group, Incorporated 
Project: RedHill OW Sampling/2001022.013 
Sample Matrix: 

Sample Name: 
Lab Code: 

Water 

RH-B-010 
KOS06494-004 

Euraction Metbod: EPA 5030B 
Analysis Metbod: 801SB 

Analyte Name 
Gasoline Range Organics (GRO) 

SUm,pte Name 

1,4-Difluorobenzene 

Cwauuads: 

Printed: 12/20/2005 IS: 16:48 
u:\Stmltb\Qyslal.Jpt\Fonnlm..rpt 

Relult Q 
ND U 

91 

Guoline Range Organica 

Control 
Umlll 

75-120 

MRL MDL 
so 13 

Date 

Dilation 
Factor 

I 

Analyzed Note 

12/20/0S Acceptable 

Fonn IA • Orpnic 

Service Requelt: KOS06494 
Date Collected: 12/06/200S 
Date Received: 12/09/200S 

Units: ug/L 
Basis: NA 

Level: Low 

Date Date Es:tradion 
Extracted Analyud Lot 
12/20/05 12/20/05 KWG0521741 

Note 

00044 
Page I of I 

._...~, RR.5S296 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Proiect: 
f 1eMatm: 

Analytical Results 

DaW110n Group, Incorporated 
Red Hill OW Sampling/2001022.013 
Water 

Guollne Range Organics 

Sample Name: 
Lall Code: 

RH-B-011 
K0506494-005 

E:maction Method: EPA 5030B 
Analym Method: 801SB 

Analyte Name 
Gasoline Range Organics (GRO) 

Sarrogate Name 

1,4-Di:tluorobenzene 

Printed: 12/20/2005 15: 16:4& 
u.\Stea1th\C:rylt rpt,.Form.ln:ufll 

Relalt Q 
ND U 

90 

Control 
lJmlls 

75-120 

MRL MDL 
50 13 

Date 

Dilution 
Facter 

1 

Analyzed Note 

12/20/0S Acceptable 

Form JA - Organic 

Date 
E:uracted 
12/20/05 

Senice Requelt: K0506494 
Date Collected: 12/06/2005 
Date Rflcmed: 12/09/2005 

Unitl: ug/L 
Basis: NA 

Level: Low 

Date E:itraction 
Analyud Lot 
12/20/05 KWGOS21741 

Note 

00045 
Page 1 of 1 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrb: 

Analytical Results 

Dawson Group, Incorporated 
Red Hill GW Sampling/2001022.013 
Water 

Guoline Range Organics 

Sample Name: 
LabCode: 

RH-B-012 
K0506494-006 

Enraction Method: EPA 5030B 
Analyllis Method: 8015B 

Analyte Name 
Gasoline Range Organics (GRO) 

Surropte Name 

1,4-Difluorobenzene 

Coi1awwwds: 

Printed: 12/20/2005 15: 16:49 
11:\Stallb\Clylt8l.Jpt\Foanlm.rpt 

R.ellllt Q 
ND U 

78 

Control 
Umits 

75-120 

Dilution 
MRL MDL Factor 

50 13 1 

Date 
Analyzed Note 

12/20/05 Acceptable 

Form IA-Organic 

Date 
Extracted 
12/20/05 

Service Request: K0506494 
Date Collected: 12/07/2005 
Date Received: 12/09/2005 

Units: ug/L 
Bull: NA 

Level: Low 

Date Enraction 
Analyzed Lot Note 
12/20/05 KWG0521741 

Page I of 1 
8-Set Rmr=c· RR55296 



COLUMBIA ANALYTICAL SERVICES. INC. 

Client: 
P.-'"Ct: 
! eMatrix: 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

Analyte Name 

Analyt,cal Results 

Dawson Group, Incorporated 
Red Hill GW Sampling/2001022.013 
Wa!P 

Gasoline Range Organics 

Method Blank 
KWGOS21741-4 

EPA5030B 
8015B 

Remit Q MRL 
Dilution 

MDL Factor 
Gasolille Range Organics (ORO) ND U so 13 1 

Surropte Name 

1,4-Difluorobenzcne 

Co11.1meuts: 

Printed: 12/20/2005 15: 16:50 
u \Steabb\C1)11tal,rpt\Fmmlm.rpt 

"Mlec 

84 

Control 
Umltl 

75-120 

Date 
Analy7.ed Note 

12/20/05 Aa:eplable 

Form IA - Organic 

Date 
Ertracted 
12/20/05 

Service Request: K0506494 
Date Collected: NA 
Date Received: NA 

Units: ug/L 
Basia: NA 

Level: Low 

Date Ertraction 
Analyzed Lot Note 
12/20/0S KWG0521741 

Page 1 of 1 
s~11mnmoc: RR55296 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 

QAIQ(:, Report 

Dawson Group, Incorporated 
Project: 
Sample Matrix: 

Red Hill GW Sampling/2001022.013 
Water 

Surrogate Recovery Summary 
GluoUne Range Organic, 

Enraction Method: EPA 5030B 
Analytil Method: 801SB 

Sample Name J.abCode ~ 

RH-W-007 KOS06494-002 S3 

RH-W--008 KOS06494-003 83 
RH-B-010 K0506494-004 91 
RH-B-011 KOS06494-00S 90 

RH-B-012 KOS06494-006 7S 
Method Blank KWG0521741-4 &4 
RH-B-010MS KWG0521741·1 S4 
RH-B-010DMS KWG0521741-2 S4 
Lab Control Sample KWG0521741-3 S6 

Snrrogate :Recovery Control IJmlts (%) 

Suri = 1,4-Difluorobenzene 7S-120 

_.......,_ .. _(')bmlcale ...... __ _ 

Ra_......,_a_(#)IDdladelllo""""'1-llaot""pUcaOlo. 

Printed 12/20/2005 15:16:54 
o.\Steollh\Cly,lamm2.,pl 

Form 2A • Organic 

Service Request: K0506494 

Units: PERCENT 
Level: Low 

()()04b 
Page l of 1 

.._.........., RR.55296 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client 
P.-'ffl: 

le Matrix: 

Q~Report 

Dawson Group, Incorporated 
Red Hill GW Sampling/2001022.013 
Water 

Service Request: K0506494 
Date Euracted: 12/20/2005 
Date Analyzed: 12/20/2005 

Matm Spike/Duplicate Matrix Spike Summary 
Guoline Range Orpnic1 

Sample Name: 
Lab Cede: 

RH-B--010 
KOS06494--004 

Emaction Method: EPA 5030B 
Analysil Method: 80 lSB 

Analyte Name 

Gasoline Range Organics (ORO) 

Sample 
Rosalt 

ND 

RH-B--0 IOMS 
KWGOS2174l-l 

MatmSpilre 

433 soo 

Remb ........... ateridr: ('") lndlclt9 ...... outside CIOllllnl atterla. 
_ ......... - ........ (,,,_ ... __ laaot-

%Rec 

87 

Unitl: ug/L 
Bw: NA 

Level: Low 
E1traction Lot: KWGOS2l74l 

RH-B--OIODMS 
KWG0S2l74l-2 

Duplicate Matrb: Spllre %Rec RPD 
Rault Eipected %llec Limlll RPD Limit 

443 soo 89 69-128 2 30 

p ........... ___ (RPD) .. ~by .... -.. ................ ___ ... bcm_ 
Printed: 12/20/2005 IS: l6:S7 
u:\&eelab~onn3DMS.tpt 

Form 3A-Orgm,ic 
__ , RR.55296 

()0;149 
Page I of 1 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 

QA/cy; Report 

Dawson Group, Incorporated 
Project: RedHill GW Sampling/2001022.013 
Sample Matm: Water 

Elltnlction Method: EPA 5030B 
Analysis Method: S0l5B 

Analyte Name 

Gasoline Range Organics (GRO) 

Lab Control Spike Summary 
GIIIOliJle Jlange Organics 

Lab Control Sample 
KWG052I74l-3 
Lah Control Spike 

439 500 gg 

%Rec 
limits 

71-128 

Rlllllb ..... wltb .. amrtlk (*) lndbla ... oalUle coatrGI c:rllllrlL 

Service :Reqaelt: K0506494 
Date Edracted: 12/20/2005 
Date Analyzed: 12/20/2005 

Units: ug/L 
Buis: NA 
Levd: Low 

Emaction Lot: KWG052l74l 

Percoat ftllXMlna aad rmdWI pcrcc::m: diffi:rcncca (RPD) aro do . ed by thD IOf\waro U11111 Vllha m the ca1ca1mon which u.,i not boc:n nlUIUW. 

Printed: 12/20/2005 15:17:00 
u:\Stulth\Cryltal.rpt,Foi:m3LCS.ipt 

Fonn 3C -Orgimic 

-·-· Rll55296 

()0()5~ 
Page l of l 



•. Volatile Organic Compounds· 
· EPA Method 8260B 

' . . . 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix! 

l 

Analytical Results 

Dawson Group, Incorporated 
Red Hill GW Sampling/2001022.013 
Water 

Volatile Organic Compounds 

Sample Name: Trip Blank 
Lab Code: K0506494-001 

E:unu:tioll Method: EPAS030B 
Analyllil Method: 8260B 

Anal~Name 
Benzene 
Methyl tert·Butyl Ether 
Toluene 
Ethylbenzene 
m,p-Xyleoes 
o-Xylene 
1,2-Dichloroethane (EDC) 

Sam,g111e Name 

Dibromofluorometbane 
Toluene-d8 
4-BromotlllOlllbenzene 

Printed: !2/19/2005 09:51:52 
u \Stalth\Czymllpt\Fomalm.rpt 

Result Q 
ND U 
ND U 

0.22 J 

ND U 
ND U 
ND U 
ND U 

%Rec 

94 
96 
90 

Dilation 
MRL MDL Factor 
0.50 0.14 1 
0.50 0.20 1 
0.50 0.11 I 

o.so 0.13 I 
0.50 0.22 I 
0.50 0.11 I 

0.50 0.12 1 

Control Date 
lJmlts Analy%ed Note 

80-119 12/13/05 Aca:ptable 
83-113 12/13/05 Aca:ptable 
72-114 12/13/05 Acceptable 

Form IA - Organic 

Date 
Estrac1ed 
12/13/05 
12/13/05 
12113/0S 

12113/0S 
12/13/05 
12/13/05 

12/13/0S 

Semce Request: K0506494 
Date Collected: 12/06/200S 
Date Received: 12/09/2005 

Unitl: uglL 
Basis: NA 

Level: Low 

Date Enraction 
Analyud Lot Note 
12/13/05 KWGOS21283 

12/13/05 KWGOS21283 

12/13/05 KWGOS21283 

12/13/05 KWGOS21283 
12/13/0S KWGOS21283 

12/13/0S KWG0521283 

12/13/05 KWGOS21283 

00052 
Page I of l 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
p.-;ffl: 

le Matrix: 

Analytical Results 

Dawson Group, Incorporated 
Red Hill GW Sampling/2001022.013 
Water 

Volatile Organlc Compounds 

Sample Name: RH-W-007 
Lab Code: K0506494-002 

Ell1ractlon Method: EPA5030B 
Analym Method: 8260B 

Anall!!; Name 
Benzene 
Methyl tert-Butyl Ether 
Tolaene 
Ethylbenz.eoe 
m,p-Xylenes 
o-Xylene 

1,2-Dichloroetbaoe (EDC) 

Surrogate Name 

r nofluoromethaoe 
1, ..ne-d8 
4-Bromofluorobeozeoe 

Ccnruuents: 

Printed: 12/19/2005 09:5l:S4 
u~ormlm..tpt 

ResnJt g 
ND U 
ND U 

0.12 J 

ND U 
ND U 
ND U 
ND U 

"/oRec 

103 
96 
91 

Dilution 
MRL MDL Factor 
0.50 0.14 1 
0.50 0.20 I 
0.50 0.11 I 

0.50 0.13 l 
o.so 0.22 1 
O.SO 0.11 1 

0.50 0.12 l 

Control Date 
Llmitl Analp.ed Note 

80-119 12/13/0S Acceptable 
83-ll3 12/13/0S Aa:eptable 
72-114 12/13/05 Acceptable 

Fann IA • Organic 

Date 
Emacted 
12/13/05 
12/13/0S 
12/13/0S 

12/13/05 
12/13/05 
12/13/0S 

12/13/05 

Senice Request: KOS06494 
Date Collected: 12/06/2005 
Date Received: 12/09/2005 

Units: ug/L 
Basis: NA 
Level: Low 

Date Emaction 
Analyud Lot Note 
12/13/05 KWG0521283 
12/13/0S KWG0521283 
12/13/05 KWG0521283 

12/13/0S KWGOS21283 
12/13/05 KWG0521283 
12/13/0S KW00521283 

12/13/05 KW00521283 

"('~53 
Page l of l 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

Analytical Results 

Dawson Group, Incorporated 
Red Hill GW Sampling/2001022.013 
warer 

Volatile Organic Compounds 

Sample Name: RH-W-008 
Lab Code: K050649~3 

E:rtraction Method: EPA5030B 
Analysis Method: 8260B 

Anal~Name 
Bemene 
Methyl tert-Butyl Ether 
Toluene 
Ethylbemene 
m,p-Xyleoes 
o-Xylene 

1,2-Dichloroetbane (EDC) 

Snrropte Name 

Dibromofluorometbane 
Toluene-dll 
4-Bromofluorobeozene 

C01mwwwds: 

Printed: 12/19/2005 09:51:55 
IJ."\Sklalth\Qystalr¢Fana.lm.rpt 

Result g 
ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 

%Rec 

98 
95 
92 

Dilution 
MRL MDL Factor 
0.50 0.14 I 
0.50 0.20 1 
0.50 0.11 1 

0.50 0.13 I 
0.50 0.22 I 
0.50 0.11 I 

0.50 0.12 I 

Control Date 
Umits Analyad Note 

80-119 12/13/05 Acceptable 
83-113 12/13/05 Acceptable 
72-114 12/13/05 Acceptable 

Form IA - Organic 

Date 
Es:tracted 
12/13/05 
12/13/05 
12/13/05 

12/13/05 
12/13/05 
12/13/05 

12/13/05 

Service Request: K0506494 
Date CoUected: 12/06/2005 
Date R«eivecl: 12/09/2005 

Units: ug/L 
Basis: NA 

Level! Low 

Date Es:traction 
Analyzed Lot Note 
12/13/05 KWG0521283 
12/13/05 KWG0521283 
12/13/05 KWGOS21283 

12/13/05 KWGOS21283 
12/13/05 KWGOS21283 
12/13/05 KWGOS21283 

12/13/0S KWGOS21283 

00054 
Page 1 of 1 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
I" ·--ct: 

JeMatru: 

Analytical Results 

Dawson Group, Incorporated 
Red Hill GW Sampling/2001022.013 
Water 

Volatile Organic Compounds 

Sample Name: RH-B-010 
Lab Code: KOS0649~ 

E:dnldion Method: EPA 5030B 
Analysil Method: 8260B 

Anal~Name 
Benzene 
Methyl tert-Butyl Ether 
Toluene 

Ethylbeozeoe 
m,p-Xylenes 
a-Xylene 
l,2-Dichloroethane (EDC) 

Surrogate Name 

r lOfluorometbane 
To,....aic-dll 
4-Bromotluoroben7.elle 

COUDikidl: 

Printed: 12/19/2005 09:51:55 
u.\S_\C,yml._lm.q,t 

Hellllt g 
ND U 
ND U 
ND U 
ND U 
ND U 
ND U 
ND U 

'Yolh< 

99 
9S 
90 

Dilution 
MRL MDL Factor 
0.50 0.14 1 
0.50 0.20 1 
0.50 0.11 1 

0.50 0.13 I 
0.50 0.22 1 
0.50 0.11 l 

0.50 0.12 l 

Control Date 
Umiu Analy7.ed Note 

80-119 12/13/0S Acc:eptable 
83-113 12/13/0S Acceptable 
72-114 12/13/0S Acceptable 

Form IA- Organie 

Date 
Em-acted 
12/13/05 
12/13/05 
12/13/0S 

12/13/05 
12/13/0S 
12/13/0S 

12/13/0S 

Service Request: KOS06494 
Date Collected: 12/06/2005 
Date Received: 12/09/2005 

Units: ug/L 
Dam: NA 

Level: Low 

Date Extraction 
Anal,-! Lot Note 
12/13/05 KWG0521283 
12/13/05 KWG0521283 
12/13/0S KWG0521283 

12113/0S KW00521283 
12/13/05 KWGOS21283 
12/13/0S KWG0521283 

12/13/05 KWG052I283 

Page I of I 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

Analyt,cal Results 

Dawson Group, Incorporated 
Red Hill GW Sampling/2001022.013 
Water 

Volatile Organic Compounds 

Sample Name: RH-B--011 
LabCode: KOS06494--005 

Eitraction Method: EPA5030B 
Analym Method: 8260B 

Anal~Name 
Bell7.ene 
Methyl tert-Butyl Ether 
Toluene 

Ethylbemeoe 
m,p-Xylenes 
o-Xylenc 

1,2-Dichloroetbane (EDC) 

Surrogate Name 

Dibromofluorometbane 
Toluene-dll 
4-Bromofluorobenn:nc 

~. 
Printed: 12/19/2005 09:51:57 
u·~cnnlm.,pt 

Remit g 
ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 

%Rec 

98 
95 
88 

Dilution 
MRL MDL Factor 
0.50 0.14 1 
0.50 0.20 1 
0.50 0.11 1 

0.50 0.13 I 
0.50 0.22 1 
0.50 0.11 I 
0.50 0.12 1 

Control Date 
Umlll Analp.ed Note 

80-119 12/13/05 Acceptable 
83-113 12/13/05 Acceptable 
72-114 12/13/0S Acceptable 

Fonn IA - Organic 

Date 
Enracted 
12/13/05 
12/13/05 
12/13/05 

12/13/05 
12/13/05 
12/13/05 

12/13/05 

Service Request: K0506494 
Date Collected: 12/06/2005 
Date Received: 12/09/2005 

Units: ug/L 
Buis: NA 

Level: Low 

Date Extraction 
Analyud Lot Note 
12/13/05 KWGOS21283 
12/13/05 KWGOS21283 
12/13/05 KWG0521283 

12/13/05 KWG0521283 
12/13/05 KWG0521283 
12/13/05 KWG0521283 

12/13/05 KWG0521283 

00056 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
p- "'Ct: 
! le Matrix: 

Analytical Results 

Dawson Group, Incorporated 
Red Hill ow Sampling/2001022.013 
Warer 

Volatile Organic Compounds 

Sample Name: RH-B-012 
LahCode: K0506494-006 

Extraction Method: EPA5030B 
Anal,. Method: 8260B 

Dilution 
AnaleName Result Q MRL MDL Factor 
Bem.eoe ND U 0.50 0.14 1 
Methyl tert-Butyl Ether ND U 0.50 0.20 I 
Toluene ND U o.so 0.11 1 

Ethylbenzene ND U 0.50 0.13 1 
m,p-Xyleoes ND U 0.50 0.22 1 
o-Xylcoe ND U 0.50 0.11 1 
1,2-Dicbloroethaoe (EDC) ND U 0.50 0.12 1 

Control Dace 
Sllrrogate Name %Rec: Umill Aaalp.ed Note -I IIOO.uorometbane 99 80-119 12/13/05 A..,eptable 
To....:oe-dll 97 83-113 12/13/05 Acceptable 
4-Bromofluarobenze 88 72-114 12/13/05 Acceptable 

Date 
Enncted 
12/13/05 
12/13/05 
12/13/05 

12/13/05 
12/13/05 
12/13/0S 

12/13/05 

Semce Request: K0506494 
Date Collected: 12/07/2005 
Date Received: 12/09/2005 

Units: og/L 
Basia: NA 

Level: Low 

Date Extraction 
Analyzed Lot Note 
12/13/05 KWGOS2!283 
12/13/05 KWOOS2!283 
12/13/05 KWOOS21283 

12/13/05 KWGOS2!283 
12/13/05 KWGOS21283 
12/13/05 KWG0521283 

12/13/05 KWGOS21283 

00057 
Printed: 12/19/2005 09:51:57 
u:'3tmlda1Ccystal.rpt\Faonlm.rpt 

Fmm IA - Organic Pase l of 1 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

Analylioal Rl:sults 

Dawson Group, Inco,porated 
Red Hill GW Sampling/2001022.013 
Water 

Volatile Organic Compoaads 

Sample Name: Method Blank 
LabCode: KWG0521283-2 

Euraction Method: EPAS030B 
Analysis Method: 8260B 

Aaall!!; Name 
Bem.ene 
Methyl tert-Butyl Etbe:r 
Toluene 

Ethylbel17.elle 
m,p-Xylenes 
o-Xylene 
1,2-Dichloroetbane (EDC) 

Surrogate Name 

Dibromotluoromethane 
Toluene-dB 
4-Bromofluorobenzene 

Printed: 12/19/2005 09:51:58 
11 \Stoalth\Cryalrpt\P'mmlm.rpt 

Remit Q 
ND U 
ND U 
ND U 

ND U 
ND U 
ND U 
ND U 

"Idec 

94 
96 
93 

Dilution 
MRL MDL Factor 
0.50 0.14 1 
o.so 0.20 I 
0.50 0.11 1 

o.so 0.13 I 
0.50 0.22 1 
o.so 0.11 1 

0.50 0.12 l 

ConlrOI Date 
Umill Aaa1,ud Note 

80-119 12/13/0S Acceptable 
83-113 12/13/05 Acceptable 
72-114 12/13/05 Acceptable 

Form IA- Organic 

Date 
Extracted 
12/13/05 
12/13/05 
12/13/05 

12/13/05 
12/13/05 
12/13/0S 

12/13/05 

Service Request: K0506494 
Date Collected: NA 
Date Received: NA 

Units: ug/L 
Basis: NA 

Level: Low 

Date Edractioa 
Aaal,ud Lot Note 
12/13/05 KWG0521283 
12/13/05 KWG0521283 
12/13/05 KWG0521283 

12/13/05 KWG0521283 
12/13/05 KWG0521283 
12/13/05 KWGOS21283 

12/13/05 KWGOS21283 

00058 
Pase 1 of 1 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Q~Report 

Dawson Group, Incorporated 
Red Hill GW Sampling/2001022.013 
Water 

SuJTogate Recovery Summary 
Volatile Orpnlc Compounds 

Eldraction Method: EPA S030B 
Analysis Method: 8260B 

SggmleName Ith Code Sart Sur2 Sar3 

Trip Blank KOS06494-001 
RH-W-007 KOS06494-002 
RH-W-008 KOS06494-003 
RH-B-010 KOS06494-004 
RH-B-011 KOS06494-00S 
RH-B-012 KOS06494-006 
Method Blank KWGOS21283-2 
BatchQC KOS06386-001 
BatchQCMS KWG0521283-3 
BatchQCDMS KWG0521283-4 
Lab C.Oatrol Sample KWG0521283-l 

Sanogate Recovery Control LIIDIII (%) 

Surl = Dibromofluoromethane 
Sur2 = Toluene-d8 
Sur3 = 4-Bromof1uoroben7.eoe 

94 
103 
98 
99 
98 

99 
94 
98 
96 
',1 

97 

80-119 
83-113 
72-114 -....... -.. -(") ____ _ 

Iii ...... - ....... (#)- ........... _ .. _...,......... 

Printed: 12/19/2005 09:52:03 

.. -~-

96 90 
96 91 
95 92 
95 90 
95 88 
97 88 
96 93 
96 88 

102 100 
100 101 
102 102 

Form 2A- ()[g,mic 

Service Request: KOS06494 

Units: PERCENT 
Level: Low 

00059 
Page I of 1 

Sapdat_, RR5S225 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

QNQCReport 

Dawson Group, Incoq,orated 
Red Hill GW Sampling/2001022.013 
Water 

Matrix Spike/Duplicate Matrix Spike Summary 
Volatile Organic Compounds 

Sample Name: Batch QC 
Lab Code: K05063~1 

Estraction Method: EPA 5030B 
Analyllis Method: 8260B 

BatcltQCMS BatchQCDMS 

Service Request: K0506494 
Date Extracted: 12/13/2005 
Date Analyzed: 12/13/2005 

Units: ug/L 
Buis: NA 

Level: Low 
Extraction Lot: KWG0521283 

KWG0521283-3 KWGOS21283-4 

Sample 
Matrix Spllre 

Analyte Name Reoull Remit 

Beozeue 0.21 10.2 
Methyl tert-Butyl Ether ND 8.98 
Toluene ND IO.I 
Ethylbenzeoe O.IS 10.6 
m,p-Xylenes 0.44 21.2 
o-Xylene 0.13 10.2 
1,2-Dichloroetbaue (EDC) ND 8.93 

Raa!Ullaged_a_(").......,....,..-• ....,..

Raa!Ullaged - a pom,d (#) llldkate the - - lo Dotappllcable. 

Espected 

10.0 
10.0 
10.0 
10.0 
20.0 
10.0 
10.0 

Daplicate Malm Spike 

%Rec Result Expected %Rec 

100 9.7S 10.0 9S 
90 10.0 10.0 100 

101 9.34 10.0 93 
!OS 10.4 10.0 102 
104 20.6 20.0 101 
IOI 10.0 10.0 99 
89 9.07 10.0 91 

p.....,........,.,n,1..,..,..-=-(RPl)) ... -l,ylba..-DliDgvalw:amtlul-...,.wmchbawnotbomlVIDldod. 

Printed: 12/19/2005 09:52:06 
u \Steollh\C,yml,pt\F""'30MS ... 

Form 3A - O!glmic 

%Rec RPD 
Umill RPD Limll 

7S-130 4 30 
50-152 11 30 
72-132 8 30 
83-130 3 30 
84-132 3 30 
83-128 2 30 
74-122 2 30 

0Qfl60 



Client: 
J' u: 
~ le Matrix: 

COLUMBIA ANALYTICAL SER.VICES, INC. 

QA/QC Report 

Dawson Group, Incorpolllled 
Red Hill ow Samplin&'2001022.0l3 
Water 

Lab Control Spike Summary 
Volatile Organic Compounds 

Extractioa Metbod: EPA 5030B 
Analym Method: 8260B 

Lab Control Sample 
KWGOS21283-l 
I.ab Control Spil<e 

%Rec 
Analyte Name Re8alt Expected %Rec Umitl 

Beou:oe 8.81 10.0 88 78-121 
Methyl ten-Butyl Ether 9.18 10.0 92 63-132 
Toluene 8.84 10.0 88 76-122 
Ethylbemene 9.54 10.0 9S 84-122 
ID,p-Xylenes 18.6 20.0 93 83-125 
o-Xylene 9.26 10.0 93 83-122 
1,2-Dicbloroethane (EDC) 9.09 10.0 91 74-121 

-..--m-(")bldlala ___ _ 

Service Request: KOS06494 
Date Extracted: 12/13/2005 
Date Analyzed: 12/13/200S 

Unlb: ug/L 
Buu: NA 
Level: Low 

Enraction I.Gt: KWGOS212.83 

p, "'l'OlillaodidllMpc:n:all~(RPD) ... -.....ibytboaollMrcmina-iDtbo ___ ................ 

Printed: 12/19/2005 09:52:09 
u. lStmlth\Cq.d:al.ipt\Pmmll.CS.qit 

Form 3C - ()[ganic 

00061 
Page I of 1 



Polynuclear Aromatic Hydrocarbons 
EPA Method 8270C 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
P,-'ort: 
f 'e Ma:trh:: 

Analytical Results 

Dawson Group, lncorporated 
Red Hill OW Sampling/2001022.013 
Water 

Pol:,nuclear Aromatic Hydrocarbons 

Sample Name: RH-W--007 
Lab Code: K0506494--002 

Extraction Method: EPA3520C 
Allalyllil Method: 8270CSIM 

Allall!!; Name 
Napbtllalene 
2-Metbylnaphthalene 
Acenaphthylene 

Acenaphthene 
Dibemofuran 
Fluoreae 
Phenanthrene 
Allthracene 
Flnorantbene 

Pyrene 
Benz(a)anthracene 
Cbryaene 
p '(b)fluoranthene 
l (k)fluonnthene 
Bemo(a)pyrene 

Indeno(t,2,3-ed)pyrene 
Dibenz(a.h)antbracene 
Benzo(g,b,i)perylene 

Sllrrople Nae 

Fluonme-<110 
Fluoranthene-dlO 
Terpbenyl-<114 

Cunu:naa: 

Printed: 01/03/2006 11:20:19 
u:\Stealtb\Crystal.Ipt\Farmlnupt 

Rank g 
O.Sl 

0.098 
ND U 

0.061 
0.15 

0.058 

0.10 
0.012 1 
0.062 

0.072 
0.027 
0.036 

0.020 1 
0.017 1 
0.024 

0.017 1 
ND U 

0.015 1 

%Rec 

97 
87 
71 

Dilution 
MRL MDL Factor 
0.020 0.0032 1 
0.020 0.0027 1 
0.020 0.0018 1 

0.020 0.0020 I 
0.020 0.0071 1 
0.020 0.0026 1 

0.020 0.0032 1 
0.020 0.0011 l 
0.020 0.0024 1 

0.020 0.0023 1 
0.020 0.0021 1 
0.020 0.0013 1 

0.020 0.0020 1 
0.020 0.0014 1 
0.020 0.0016 1 
0.020 0.0021 1 
0.020 0.0017 1 
0.020 0.0037 1 

Control Date 
Umlts Allalym Note 

24-111 12/23/05 Acceptab1e 
26-123 12/23/05 AJ x :q,table 
2S-146 12/23/0S Acceptable 

Form IA - Orgimic 

Date 
E:r.tracted 
12/12/05 
12/12/05 
12/12/0S 

12/12/05 
12/12/05 
12/12/05 

12/12/05 
12/12/05 
12/12/0S 

12/12/05 
12/12/05 
12/12/05 

12/12/05 
12/12/05 
12/12/05 

12/12/05 
12/12/0S 
12/12/05 

Service Request: K0506494 
Date Collected: 12/06/2005 
Date Received: 12/09/2005 

Unifi: ug/L 
Buis: NA 

Level: Low 

Date Es.traction 
Allalyu,d Lot Note 
12/23/05 KWG0521180 
12/23/05 KW00521180 
12/23/05 KWG0521180 

12/23/05 KWG0521180 
12/23/05 KWG0521180 
12/23/05 KWGOS21180 

12/23/05 KWGOS21180 
12/23/05 KWG0521180 
12/23/0S KWGOS21180 

12/23/05 KWGOS21180 
12/23/05 KWGOS21180 
12/23/05 KWGOS21180 

12/23/05 KWGOS21180 
12/23/05 KW00521180 
12/23/05 KWOOS21180 

12/23/05 KWGOS21180 
12/23/0S KWGOS21180 
12/23/05 KW00521180 

00063 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

Analytical Results 

Dawson Group, Incorporated 
Red Hill GW Sampling/2001022.013 
Water 

Polynuclear Aromalic Hydroc:a.rbo1111 

Sample Name: RH-W-008 
Lab Code: KOS06494-003 

Extraction Method: EPA3S20C 
Analysis Method: 8270CSIM 

Anal~Name 
Naphthalene 
2-Methylnapbtludene 
Acenaphtbylene 

Acenapbthene 
Dibemol'uran 
Flnorene 
Pbenantbrene 
Antbm:ene 
Fluorantbene 

Pyreae 
Benz(a)anthncene 
Cbrysene 
Bew.o(b )flnorantbene 
Benzo(k)flaorantbene 
Bemo(a)pyrene 

lndeno(l,2,3-cd)pyrene 
Dibenz(a,b)antbracene 
Bemo(g,b,l)perylene 

Surropte Name 

Flumenc-dlO 
Fl~IO 
Terpbenyl-d.14 

Printed; 01/03/2006 11 :20:21 
IL \Steahb\Cry9tal..rpt\Form.lm.Jp& 

Remit Q 
0.48 
0.11 
ND U 

0.058 
0.15 

0.050 

0.059 
ND U 

0.026 

0.026 
0.0077 J 

0.014 J 
0.0072 J 
0.0068 J 
0.0086 J 
0.0075 J 

ND U 
0.0057 J 

.,.Rec 
99 
95 
84 

Dilntion 
MRL MDL Factor 
0.020 0.0032 l 
0.020 0.0027 1 
0.020 0.0018 l 
0.020 0.0020 l 
0.020 0.0071 1 
0.020 0.0026 1 

0.020 0.0032 I 
0.020 0.0011 1 
0.020 0.0024 1 

0.020 0.0023 I 
0.020 0.0021 1 
0.020 0.0013 l 
0.020 0.0020 I 
0.020 0.0014 I 
0.020 0.0016 l 
0.020 0.0021 1 
0.020 0.0017 I 
0.020 0.0037 1 

Control Date 
Umlta Analyzed Note 

24-111 12/23/05 Aa:eplable 
26-123 12/23/05 Aa:eplable 
25-146 12/23/05 Aa:eplable 

Form IA - Orgamc 

Date 
Euracted 
12/12/05 
12/12/0S 
12/12/0S 

12/12/05 
12/12/05 
12/12/0S 

12/12/05 
12/12/0S 
12/12/05 

12/12/05 
12/12/05 
12/12/0S 

12/12/05 
12/12/05 
12/12/05 

12/12/0S 
12/12/05 
12/12/0S 

Service Reqnest: KOS06494 
Date Collected: 12/06/2005 
Date Received: 12/09/2005 

Units: ug/L 
Batis: NA 

Level: Low 

Date Enraction 
Analyud Lot Note 

12/23/05 KWGOS21180 
12/23/05 KWG0521180 
12/23/05 KWG0521180 

12/23/0S KWG0521180 
12/23/05 KWGOS21180 
12/23/05 KWG0521!80 

12/23/05 KWG0521180 
12/23/0S KWG0521180 
12/23/0S KWG0521!80 

12/23/05 KWG0521180 
12/23/05 KWG0521180 
12/23/0S KWG0521180 

12/23/0S KWG0521180 
12/23/0S KWG0521180 
12/23/05 KWGOS21180 

12/23/0S KWG0521180 
12/23/0S KW00521180 
12/23/05 KWG0521180 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Prnied: 
f 'e Matrix: 

Analytical Results 

Dawson Group, Incorporated 
Red Hill GW Sampling/2001022.013 
Water 

Polynudear Aromatic Hydrocarbons 

Sample Name: RH-B-010 
Lab Code: KOS06494--004 

Euraction Method: EPA3520C 
Analysla Method: 8270CS1M 

Anall!!; Name 
Naphthalene 
2-Metbylnaphthalene 
Acenapbtbylelle 

Acenapbthene 
Dibenzofunm 
Fluorene 
Pbenantbrene 
Antbracene 
Fhloraadlene 
Pyrene 
Benz(a)antbracene 
Chrysene 
a, '(b)lluomntbene 
l J<)flwmmthene 
Beu:t.o(a)pyrene 

Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)ambracene 
Benz.o(g,h,i)peryl.eoe 

Sarn,pte Name 

Pluorene-dlO 
Fluorantbene410 
Teq,henyl-<114 

Printed: 01/03/2006 ll:20:23 
u:\Stealtb\Qyltal..lpt'E'o:i:m.lm..,pt. 

Result Q 
0.036 
0.038 

0.0023 J 

ND U 
ND U 
ND U 

0.0078 J 
ND U 

0.0084 J 

0.0075 J 
0.0022 J 
0.0038 J 

ND U 
ND U 
ND U 
ND U 
ND U 
ND U 

%Rec 

97 
90 
75 

-

Dilution 
MRL MDL Factor 
0.020 0.0032 1 
0.020 0.0027 1 
0.020 0.0018 1 

0.020 0.0020 1 
0.020 0.0071 1 
0.020 0.0026 1 

0.020 0.0032 1 
0.020 O.OOll l 
0.020 0.0024 l 

0.020 0.0023 1 
0.020 0.0021 l 
0.020 0.0013 l 

0.020 0.0020 l 
0.020 0.0014 l 
0.020 0.0016 l 

0.020 0.0021 l 
0.020 0.0017 1 
0.020 0.0037 l 

Contrul Date 
~ Analyzed Note 

24-lll 12/23/05 Acceptable 
26-123 12/23/0S Acceptable 
25-146 12/23Rl5 Acceptable 

Fonn IA· Organic 

Date 
Extraded 
12/12/0S 
12/12/0S 
12/12/05 

12/12/05 
12/12/05 
12/12/05 

12/12/05 
12/12/0S 
12/12/0S 

12/12/05 
12/12/05 
12/12/05 

12/12/05 
12/12/05 
12/12/0S 

12/12/05 
12/12/05 
12/12/05 

Service Request: K0506494 
Date Collected: 12/06/2005 
Date Received: 12/09/2005 

Uaits: ug/L 
Basis: NA 

Level: Low 

Date Extraction 
Analyzed Lot Note 
12/23/0S K.WGOS21180 
12/23/0S K.WGOS21180 
12/23/05 K.WG0521180 

12/23/05 KWGOS2Jl80 
12/23/05 KWGOS211BO 
12/23/0S K.WGOS211BO 

12/23/05 K.WGOS21180 
12/23Rl5 KWGOS21180 
12/23/0S K.WGOS21180 

12/23/0S KWG0521180 
12/23Rl5 KWG0521180 
12/23Rl5 K.WGOS21180 

12/23/05 K.WGOS21180 
12/23/05 KWGOSll\80 
12/23/0S KWGOS21180 

12/23/05 KWG0521180 
12/23/05 KWGOS21180 
12/23/0S K.WGOS21180 

00065 
Page l of l 

·-- RR55586 



COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: Dawson Group, Incorporated 
Project: Red Hill GW Sampling/2001022.013 
Sample Matrix: Water 

Polynuclear Aromatic Hydrocarllom 

Sample Name: RH-B-011 
LalJ Code: K0506494-005 

E:dractiou Method: EPA3520C 
Analyu Method: 8270C SIM 

Adal;l!Name 
Naphthalene 
2-Methylnaphthaleue 
Acenaphthyleue 
Aceuaphthene 
Dtlx:117.0furan 
Fluorene 

Pheuanthrene 
Antbracene 
Fluoranthene 
l'yreae 
Benz(a)anthraceae 
Chrytene 
Benzo(b)fluorantbene 
Benz.o(k)fluorantbene 
Benzo(a)pyrene 

Indeno(l,2,3-al)pyrene 
Dibenz(a,h)antluacene 
Benzo(g,h,i)perylene 

Smrogate Name 

Fluorew:-dlO 
Fluonmtheoe-dlO 
Te,pheoyl-d14 

Cw111111mt1: 

Printed: 01/03/2006 11:20:25 
ti \Stoaltb\Qystal.zpt\Fmm.lm.rpt 

Result Q 
0.024 
0.022 

0.0024 J 

ND U 
ND U 
ND U 

0.0073 J 
ND U 

0.0092 J 

0.0070 J 
0.0033 J 
0.0041 J 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

Of.Rec 

94 
97 
98 

Dilutiou 
MRL MDL Factor 
0.020 0.0032 I 
0.020 0.0027 I 
0.020 0.0018 1 

0.020 0.0020 1 
0.020 0.0071 1 
0.020 0.0026 1 

0.020 0.0032 1 
0.020 0.0011 1 
0.020 0.0024 1 

0.020 0.0023 1 
0.020 0.0021 1 
0.020 0.0013 1 

0.020 0.0020 1 
0.020 0.0014 1 
0.020 0.0016 1 

0.020 0.0021 I 
0.020 0.0017 1 
0.020 0.0037 1 

Control Date 
Umlts Analyzed Note 

24-111 12/23/05 Accq,lable 
26-123 12/23/05 Acoeptable 
25-146 12/23/05 Acceptable 

Form IA- Organic 

Date 
Estracted 
12/12/05 
12/12/0S 
12/12/05 

12/12/05 
12/12/05 
12/12/05 

12/12/05 
12/12/05 
12/12/0S 

12/12/05 
12/12/05 
12/12/05 

12/12/05 
12/12/05 
12/12/05 

12/12/05 
12/12/05 
12/12/05 

Service Request: K0506494 
Date Collected: 12/06/2005 
Date Recem,d: 12/09/2005 

Uuitll: ug/L 
Buis: NA 

Levd: Low 

Date E:ltraedou 
Adalyzed Lot Note 
12/23/05 KWG0521180 
12/23/05 KWG0521180 

12/23/05 KWG0521180 

12/23/05 KWG0521180 

12/23/05 KWG0521180 

12/23/05 KWGOS21180 

12/23/05 KWGOS21180 

12/23/05 KWGOS21180 

12/23/05 KWG0521180 

12/23/05 KWGOS21180 
12/23/05 KWGOS21180 

12/23/05 KWGOS21180 

12/23/05 KWGOS21180 

12/23/05 KWGOS21180 

12/23/05 KWGOS21180 

12/23/05 KWGOS21180 

12/23/05 KWG0521180 

12/23/05 KWG0521180 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client 
p..-•ecc 

le Matrix: 

Analytical Results 

Dawson Group, Incorporated 
Red Hill GW Sampling12001022.013 
Water 

Polynuclear Aromatic Hydrocarbons 

Sample Name: RH-B--012 
Lab Code: K0506494-006 

Extraction Method: EPA3520C 
Analysis Method: 8270C SIM 

Anall!!; Name 
Naphthalene 
2-Metbylnapbtllalene 
Acenaphthylene 

Acenaphthene 
Dibenz.ofuran 
Fluorene 
Phenanthrene 
AntbJaceoe 
Fluorantbelle 
Pyrene 
Benz(a)antbmcene 
Cbrysene 
p '(b)fhlorautbene 
l (k)fluorantbene 
Ben7.0(a)pyrene 

lndeno(l,2,3-cd)pyrene 
Dibenz(a,b)anlhracene 
Bcnzo(g,b,i)perylene 

Surrogate Name 

FlnoremK!lO 
FluorantheDe-dlO 
Teiphe.nyl-414 

Printed: 01/03/2006 ll:20:27 
11-'IStealth~ ,pt\FannJnupt 

llelult Q 
0.011 J 

0.0071 J 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

ND U 
ND U 
ND U 
ND U 
ND U 
ND U 

ND U 
ND U 
ND U 

%Rec 

94 
101 
105 

Dilution 
MRL MDL Factor 
0.020 0.0032 1 
0.020 0.0027 1 
0.020 0.0018 1 

0.020 0.0020 1 
0.020 0.0071 1 
0.020 0.0026 1 

0.020 0.0032 1 
0.020 O.OOll 1 
0.020 0.0024 1 

0.020 0.0023 1 
0.020 0.0021 1 
0.020 0.0013 1 

0.020 0.0020 1 
0.020 0.0014 1 
0.020 0.0016 1 

0.020 0.0021 1 
0.020 0.0017 1 
0.020 0.0037 1 

Cmtrol Date 
Umita Analp.ed Note 

24-111 12/23/05 Acceptable 
26-123 12/23/05 A=plable 
25-146 12/23/05 A=plable 

Fonn IA - Organic 

Date 
Enracted 
12/12/05 
12/12/05 
12/12/0S 

12/12/05 
12/12/0S 
12/12/0S 

12/12/0S 
12/12/0S 
12/12/0S 

12/12/05 
12/12/0S 
12/12/0S 

12/12/0S 
12/12/05 
12/12/0S 

12/12/0S 
12/12/0S 
12/12/05 

Service Request: K0506494 
Date Collected: 12/07/2005 
Date Received: 12/09/2005 

Units: ug/L 
Basis: NA 

Level: Low 

Due E:draction 
Analyzed Lot Note 
12/23/0S KWG0521180 
12/23/05 KWG0521180 
12/23/0S ICWG0521180 

12/23/05 KWG0521180 
12/23/05 KWG0521180 
12/23/05 KWG0521180 

12/23/05 KWG0521180 
12/23/05 KWGOS2!180 
12/23/0S KWG0521180 

12/23/05 KWGOS21180 
12/23/05 KWG0521180 
12/23/05 KWG0521180 

12/23/05 KWG0521180 
12/23/05 KWG0521180 
12/23/05 KWG0521180 

12/23/05 KWGOS21180 
12/23/05 KWG0521180 
12/23/05 KWG0521180 

{1(}~67 
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Client: 
Project: 
Sample Matrix: 

Sample Name: 
Lab Code: 

Emaction Method: 
Analysis Method: 

Anall!!: Name 
N apbtbalene 
2-Metbylnapbtbalene 
Acenopbthylene 

Acenaphthcne 
Dlllenmfllran 
Fluorene 
Pbenautbrene 
Anthraceue 
Fluonmthene 
Pyrene 
Benz(a)8nthracene 
Chrysene 

Bemo(b)tluoranthene 
Benzo(k)fluonmthene 
Beuzo(a)pyrene 

lndeno(l,2,3-<Xl)pyrene 
Dibenz(a,h)antbJacene 
Benzo(g.h,i)perylene 

SurropteNome 

Fluorene-d!O 
Fluorantbeoe-d!O 
Terphenyi-<114 

c ............ , 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Dawson Group, Incorporated 
Red Hill GW Sampling/2001022.013 
Water 

Polynuclear Aromatic Bydrocarbou1 

Method Blank 
KWG0521180-3 

EPA3S20C 
8270CSIM 

Dilution Date 
Besult g MRL MDL Factor EDl'lded 
0.0070 I 0.020 0.0032 1 12/12/05 
0.0036 I 0.020 0.0027 I 12/12/05 

ND U 0.020 00018 I 12/12/05 

ND U 0.020 0.0020 l 12/12/05 
ND U 0.020 0.0071 I 12112/0S 
ND U 0.020 0.0026 I 12112/0S 

0.0045 I 0.020 0.0032 I 12112/0S 
ND U 0.020 O.OOll 1 12/12/05 
ND U 0.020 0.0024 1 12/12/05 

ND U 0.020 0.0023 l 12/12/05 
ND U 0.020 0.0021 l 12/12/05 
ND U 0.020 0.0013 1 12/12/05 

ND U 0.020 0.0020 I 12/12/0S 
ND U 0.020 0.0014 I 12/12/05 
ND U 0.020 0.0016 1 12/12/0S 

ND U 0.020 0.0021 l 12/12/05 
ND U 0.020 0.0017 l 12/12/05 
ND U 0.020 0.0037 1 12/12/05 

Contrul Date 
%Bee Llmiu Anal,-1 Note 

125 24-lll 12/23/05 Outside Control Limits 
130 26-123 12/23/05 Outside Control Limits 
129 25-146 12/23/05 Acceptable 

Form !A· Organic 

Service Request: K0506494 
Date Collected: NA 
Date Kecen,ed: NA 

Uuita: ug/L 
Buis: NA 

l..evel: Low 

Date Extraction 
Analyzed Lot Note 
12/23/05 KWGOS21180 
12/23/05 KWG0521180 
12/23/05 KWGOS21180 

12/23/0S KW00521180 
12/23/05 KW00521180 
12/23/0S KWGOS21180 

12/23/05 KWG0521180 
12/23/0S KWG0521180 
12/23/05 KWGOS21180 

12/23/05 KWG0521180 
12/23/05 KWG0521180 
12/23/05 KWGOS21180 

12/23/0S KWGOS21180 
12123/0S KWG0521180 
12/23/05 KWG0521180 

12/23/05 KWG0521180 
12/23/05 KWGOS21180 
12123/05 KWG0521180 

00068 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
P.-'-.ct: 

leMatm: 

QNQCReport 

Dawson Group, Incorporated 
Red Hill GW SampJinw2001022.013 
Water 

Surrogate Recovery Summary 
Polynuclear Aromatic Hydrocarbous 

Extraction Method: EPA3520C 
Analysis Method: 8270C SIM 

Samgle Name Lah Code Sort Sur2 Surl 

RH-W-007 KOS06494-002 
RH-W-008 KOS06494-003 
RH-B-010 KOS06494-004 
RH-B-011 KOS06494-00S 
RH-B-012 KOS06494-0>6 
Method Blank KWG0521180-3 
RH-W-008MS KWGOS21180-4 
Lab Control Sample KWG0521180-1 
Duplicate Lab Control Smnple KWGOS21180-2 

Surrogate lleoooery Control Limi1o ('Yo) 

Suri = Fluorene-dlO 
Sur2 = Fluorantbene-d!O 
Sur3 = Terphenyl-<114 

97 
99 
97 
94 
94 

125 
92 

121 
123 

24-111 
26-123 
25-146 ---.. -(") ____ _ 

...... -. pc.m(ll)_ ... __ ..... llpplAhle. 

Printed: 01/0312006 11:20:33 
u:\Slelltb'IQ:yml rpt',Fonnl IJJl 

.., 71 
95 84 
90 75 
97 98 

101 !OS 
• 130 • 129 

84 80 

• 129 • 116 
• 130 • llS 

Form 2A- Organic 

Service Request: KOS06494 

Units: PERCENT 
Level: Low 

00069 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 
Sample Matrix: 

QA/QC Report 

Dawson Group, lncoipOrated 
Red Hill GW Sampling/2001022.013 
Watte 

Matrix Spike Summary 
Polynuclear Aromatic Hydrocarllous 

Sample Name: RH-W--008 
Lab Code: K0506494--003 

Extractiou Method: EPA 3520C 
Analyti1 Method: 8270C SIM 

Analyte Name 

Naphthalene 
2-Methylnaphthalene 
Acenaphthylene 
Acenaphthene 
Dibell7.ofuran 
Fluoreoe 
Pbenanthrene 
Anthracene 
Fluorantbeue 
Pytene 
Benz(a)antbmcene 
Cluyseoe 
Benzo(b)fluorambene 
Bemo(k)fluorantbene 
Ben7.o(a)pyrene 
lndeno(l,2,3-al)pyteoe 
Dibem(a,h)antbmcene 
Benzo(g,h,i)perylene 

Sample 
Resalt 

0.48 
0.11 
ND 

0.058 
0.15 
0.050 
0.059 
ND 

0.026 
0.026 
0.0077 
0.014 
0.0072 
0.0068 
0.0086 
0.0075 

ND 
0.0057 

RH-W-008MS 
KWG0521180-4 

Malrls Spu.e 

Bault Es:pected 

2.80 2.48 
2.71 2.48 
2.56 2.48 
2.47 2.48 
2.67 2.48 
2.60 2.48 
2.46 2.48 
2.43 2.48 
2.49 2.48 
2.46 2.48 
2.45 2.48 
2.44 2.48 
2.37 2.48 
2.23 2.48 
2.33 2.48 
2.38 2.48 
2.43 2.48 
2.36 2.48 

_,,_ ___ (")mdlcote ............................ 

Rl!lllltl ftaaed with a pound (#) hldlcate dte control crtt«ta ii DOt applbble. 

0/oRec 
%Rec Umlll 

94 27-109 
105 23-116 
103 34-116 
97 30-117 
102 20-134 
103 28-130 
97 36-120 
98 28-122 
99 32-134 
98 27-135 
99 28-131 
98 30-130 
9S 26-138 
90 27-135 
94 16-140 
96 21-143 
98 24-139 
95 26-132 

Service Request: K0506494 
Date E:rtruted: 12/12/2005 
Date Analyzed: 12/23/2005 

Units: ug/L 
Basis: NA 

Lewi: Low 
Eunu:tioa Lot: KWGOS21180 

Pacmt ~ and relatiw pcrccnt diffcrc:n"9 (RPO) an ckllmmilled by lllti aaflware mmg valacl iD dtc calcwmon wlw:h baw not been 11lUlldcd. 

Printed: 01/03/2006 11:20:37 
u:\Stelltb.\Crystal.rpt'1Fonn3MS rpt 

FO!Ill 3A - Organic 
__ , RIU5586 
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COLUMBIA ANALYTICAL SERVICES, INC. 

QA/($:, Report 

Client: Dawson Group, Incorporated Senice Request: K0506494 
p ·u: Red Hill OW Sampling/2001022.013 Date Emiu:ted: 12/12/2005 
t ,eMatrix: Water Date Analp.ed: 12/23/2005 

Lab Control Spike/Duplicate Lah Control Spike Sommary 
Polynuclear Aromatic Hydrocarllom 

Emaction Method: EPA3520C Uniu: ugll.. 
Analysis Method: 8270CSIM Basis: NA 

Level: Low 
Extraction Lot: KWG0521180 

Lab Co111rol Sample Duplicate Lab Control Sample 
KWG0521180-I KWGOS21180-2 
Lab Control Spike Duplicate Lab Control Spike 

o/ollec RPD 
Analyte Name Resolt Espected o/oRec Result Expected 0/oRec Limits RPD Limit 

Napbtb•lene 2.17 2.50 87 2.39 2.50 9S 32-124 9 
2-Methylnaphthalene 2.46 2.50 98 2.71 2.50 108 19-133 10 
Acenapbthylene 2.49 2.50 100 2.63 2.50 105 36-128 s 
Acenap]ttbene 2.39 2.50 96 2.56 2.50 103 36-126 7 
Dibem.ofuran 2.54 2.50 102 2.70 2.50 108 10-167 6 
Fluorene 2.61 2.50 104 2.80 2.50 112 41-130 7 
Pbcoantbreue 2.44 2.50 97 2.64 2.50 106 43-129 8 
Anthracene 2.60 2.50 104 2.78 2.50 111 36-131 7 
F1uoranthene 2.75 2.50 HO 3.03 2.50 121 45-139 9 
Pyrene 2.39 2.50 96 2.46 2.50 98 38-143 3 
p . ,)8nlhracene 2.47 2.50 99 2.55 2.50 102 45-131 3 
l - 2.50 2.50 100 2.60 2.50 104 47-132 4 
Benzo(b)fluoranthene 2.71 2.50 108 2.89 2.50 115 51-135 6 
Benzo(k)Ouoranthene 2.69 2.50 108 2.83 2.50 113 46-139 s 
Benzo(a)pyrene 2.69 2.50 107 2.74 2.50 110 40-138 2 
Indeno(l,2,3-<:d)pyreoe 2.79 2.50 111 2.97 2.50 119 35-148 6 
Dibenz(a,h)8nlhracene 2.80 2.50 112 2,96 2.50 118 42-143 s 
Benzo(g,h,i)perylene 2.65 2.50 106 2.80 2.50 112 42-139 s 

-........ ___ (")---·--
1 ..,..... .... ___ (RPD) .. -bytho-........... lhl---... --
Printed: 01/03/2006 11:20:40 
u.. \&aaJtb.\Ccystal.ipt\FOUlllDLC rpl 

Fmm 3C - Q,ganic 
___ , RR.55586 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
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MONITORING WELL FIELD SAMPLING LOG 

PROJECT Groundwater Samplmg, Red Htll Fuel Storage Facthty, Hawau • downgra(bent of USTs * 

Dawson 
Group, Inc. 

CONTRACT NO N62742-0l-D-1806, CTO 0013 JOB NO 02~00.c...l "'0"22~0~13~--------
DATE 12/6/2005 TIME 9 10 CLIMATIC CONDITIONS __ N_A ________ _ 

PERSONNEL K Liu and H Kerr 

WELL INFORMA T/ON PURGE VOLUME EQUIPMENT 

Well Name/Number MW-VlD V,=(d,,)2 x(h)x0041 lnstrument(s) YSI (Pine rentall 

Well Location • 
Casing Diameter {inches) 1 (do) Volume of water 1n Calibration Time 730 

Total Welt Depth (feet) 100 caamg (gallons) 068 (Yo) Calibration Result I Commerns --
ln,bal Depth to water (feet) 835 OK 

Depth to Produd (feet) NMP 

Height or water Column (feat) 16.5 (h) 

PURGE LOG Measurements oftemperatu/8, pH, spec,t;c conductMty, turbidity, dissolved oxygen, and redox wrR be coJJected rnttraNy, after every 
well volume removed, and at the end 

METHOD OF REMOVAL 12' Dedicated Baller 

TEMP SP.COHO. 
CUMULATIVE 

DATE TIME LITERS REMOVED f'C) •H ( mS/an \ 

121612005 9:21 0.4 23.78 7.73 0.195 

121612005 9:25 0.8 23.52 7.62 0.000 

1216/2005 9:32 1.2 23.28 7.56 0.000 

121612005 9:37 1.6 23.25 751 0.218 

1216/2005 9:43 2,0 23.21 7.47 0.216 

SAMPLE INFORMATION 

SAMPLE WITHDRAWAL METHOD same as above 

SAMPLE ID P IV', ORQA TIME COUECTED DATE COLLECTED 

RH-W-007 p 9:43 121612005 

RH-W-008 QC 9:43 121612005 
Notes P = pnmary sample. QC = qUBbty oontml (~) sample, QA " quakty asaurance (tn/ilCBle) sample 

APPEARANCE OF SAMPLE Color clean Temp 

Turtrn:hty -~N~ot=m~ea~s~u~red=(N~M~)~--- pH 

Sedtment alight Sp Cond 

LAB ANALYSIS PARAMETERS (I) BTEX, MtBE. 1,2-DCA • EPA Method 82608 

(3) TPH as gasolme • EPA Method 80158 

(5) PAHs • EPA Mecbod 8270C orSlM·PAHs 

PUMPING RATE O 5 L per baller 

TURBIDITY DISSOLVED Or REDOX 

f NTU l ( =IL ) ( mY l 

NM 4.01 104,3 

NM 4.71 -25.1 

NM 2.05 -63.9 

NM 4.32 -68.8 

NM 3.39 -67.9 

SAMPLED BY KL, HK 

NOTES 

both samples were filtered for metal analysis with 

oeristaltic oumo and 0.45-micron filter at office 

23 21 DO 3 39 

747 Redox -679 

0 218 

(2) EDD· EPA DW Method S04 I 

(4) TPH as diesel· EPA Method 80156 

(6) dissolved lead· EPA Method 6020 

NUMBER & TYPE OF SAMPLE CONTAINERS USED (inelude preservabves, rf any) (I) 3 40-mL VOAs with HCL 

(2) l 40-mL VOAS w,th sodium tluosulfate (3} l 40-mL VOAs with HCL 

(S) 2 1-L Glass Amber(none) (6) I SOO-inl plasuc wnh HN03 

DECONTAMINATION PROCEDURES see PACDIV IRP procedures 

SAMPLES DELIVERED TO 

TRANSPORTER 

T. Sober, CAS 

(4) 2 500-mL Glass Amber with HCL 

DATE 12/812005 ---------
TIME 17 00 

13_ 4Q05 GW Sampling Form xis 



SURFACE WATER FIELD SAMPLING LOG 

PROJECT Groundwater Sampling. Red Hill Fuel Storage Fac1hty, Hawau - Potable Water Infiltratton Tunnel• 

Dawson 
Group, Inc. 

CONTRACT NO N62742-0l-D-l806, CTO 0013 JOB NO 2001 022 013 ------------
DATE 12/6/05 and 12f7/05 TIME 9 10 CLIMATIC CONDITIONS NA ------~- ----- ----------
PERSONNEL K Ltu and H Kerr 

WELL INFORMA noN 1216105 pumps off 12fl/05 pumps onlme I EQUIPMENT 

Well Name/Number Stilling Basin lnrt1al Depth to Water {feat) 83 28'TOC lnstrument(S) Solmst lnte!J:?hase Probe 

Well Location • Model 122 
' Casing Diameter (inches) NA (dJ pumps turned onhne on 1216/05 Calibration Time NA 

Total Well Depth (feet) NA Calibration Result/ Comments 

tnrt1a1 Deptt, to Weter (feet) 8071 TOC 

Depth to Product (feet) NA 
Height of Water Column (feet) NA {h) 

PURGE LOG Measurements of temperature, pH, specific conductMty, turbidity, cbssolv6d oxygen, and redox wrH be collected mdlaHy, after eve,y well 
volumne ramoved, and at the and 

METHOD OF REMOVAL New, dispasable, polyethylene bailer PUMPING RATE NA 

CUMULA11VE TEMP SP.COND 
GALLONS 

lURBIDITY DISSOLVED 0, REDOX 

DATE TIME REMOVED /-Cl •H ( l ( l ( l ( 

----- -----~ ------ ------- --- ---:._ 

----~ ------ both samules were fi1tered for metal analysis w~ · 
1 --- rvoristaltic owno and 0.45~micron filter at office I ----

SAMPLE INFORMATION 

SAMPLE 'MTHDRAWAL METHOD New. disposable, polyethylene bailer SAMPLED BY KL, HK 

SAMPLE ID P QC ORQA TIME COLLECTED DATE COLLECTED NOTES 

RH·B·OlO p 13:45 12/6/2005 Pwnos were offiine 24 how-s orior to samole 

RH·B·Oll QC 13:45 12/6/2005 Pumps were offiine 24 hours prior to samo1e 

RH-B-012 p 8:54 12/7/2005 Pumos turned online 12/6105 •=rox. 1530 
Notes P " pnmary sample. QC " qua/tty control (duphcste) sample, QA " quality assu/lllJC9 (lnpltcateJ sample 

APPEARANCE OF SAMPLE Color Clear Temp NA DO· NA 

Turbidity _ _,N..,A.,_ _______ _ pH NA Redox NA 

Sediment None Sp Cond NA 

LAB ANALYSIS PARAMETERS (I) BTEX. MtBE, 1,2-DCA - EPA Method 82608 (2) EDB- EPA DW Method 504 I 

(3) TPH asgasohne • EPA Method 80156 (4) TPH as diesel· EPA Method 80158 

(S) PAHs • EPA Method 8270C or SIM-PAHs (6) Total lead- EPA Method 6020 

NUMBER & TYPE OF SAMPLE CONTAINERS USED (include preservatives, If any) (I) 3 40-mL VOAs wtth HCL 

(2) 3 40-mL VOAS wnb sodium tluosulfate (3) 3 40-mL VOAs with HCL (4)2 500-mL Glass Amber wttb HCL 

(S) 2 1-L Glass Amber (none) (6) I 500-mL plastic with HNOJ 

DECONTAMINATION PROCEDURES see PACDIV IRP Procedures 

DATE 12/8/2005 

NA 

) 

SAMPLES DEllVEREO TO 

TRANSPORTER 

T. Sober, Columbia Analytical Services ---------
TIME 17 00 

13_ 4Q05 GW Sampling Fomr xis 


