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Executive Summary 

This report documents the results of an Environmental Hazard Evaluation (EHE) conducted at 

the former Underground Storage Tank (UST) KB-91 site, which is located within the Marine 

Corps Base Motor Pool at Marine Corps Base Hawaii (MCB Hawaii), Kaneohe, on the island 

of Oahu, Hawaii (herein referred to as the “Site”).  UST KB-91 was a 550-gallon capacity steel 

tank that stored fuel oil or diesel from 1985 until 1996, when the UST was excavated, cleaned, 

removed, and recycled.   

This EHE was conducted to determine the nature and extent of petroleum-related soil and 

groundwater contamination present at the Site and to assess potential threats to human health 

and the environment.  The EHE evaluated the degree to which petroleum and petroleum-related 

products were inadvertently released into capillary fringe soils and groundwater during storage 

and usage of chemicals within the former UST and during operations at the adjacent vehicle 

maintenance bay, situated in Building 322.  The contaminants of potential concern (COPCs) 

evaluated during this EHE included Total Petroleum Hydrocarbon as Diesel and Residual 

Range Organics (TPH-DRO and -RRO), Volatile Organic Compounds (VOCs), and 

Polynuclear Aromatic Hydrocarbons (PAHs).  The information gathered during this EHE was 

used to support the development, evaluation, and selection of appropriate response alternatives 

for the Site. 

During removal of UST KB-91 in 1996, soil contamination was observed in the eastern corner 

of the excavation at a depth of approximately six feet below ground surface (bgs) (Morrison 

Knudsen Corporation [MKC] 1997).  During a follow-on Remedial Investigation (RI) 

conducted in 2003, free product contamination was encountered in a well located near the 

former UST excavation (MW-KB91-1) and in a well installed just east of Building 322 (MW-

KB91-3) (Wil Chee Planning [WCP] 2004).  The RI concluded that the contamination 

observed at the Site did not originate from the former UST KB-91, but rather was believed to 

have likely originated from past releases from the adjacent vehicle maintenance bay.  

This EHE, conducted between December 2014 and March 2015, involved collection of discrete 

near-surface (0.5 to 2.5 feet bgs) and subsurface (3.0 to 9.0 feet bgs) soil samples from 23 

boreholes drilled in an area that extended both to the east and west of Building 322.  To further 

delineate the lateral extent of groundwater contamination present at the Site, an additional 

monitoring well (MW-KB91-4) was installed to the east of Building 322 and well MW-KB91-

3 where free floating product was detected.   

Soil contamination at the Site was found to be largely limited to samples collected from the 

capillary fringe above the shallow groundwater.  A total of 12 and 13 soil samples collected 

from the capillary fringe contained TPH-DRO and -RRO concentrations that exceeded the 

respective State of Hawaii Department of Health (HDOH) Tier 1 Unrestricted Environmental 

Action Levels (EALs) of 100 and 500 milligrams per kilogram (mg/kg).  The observed soil 

contamination was largely confined to the area beneath and just to the east of the vehicle 

maintenance bay within Building 322.  The maximum concentration of TPH-DRO measured 

in site soils was 9,300 mg/kg while the maximum TPH-RRO concentration was 14,000 mg/kg.   



   Revision No. 1 

Draft EHE for Former UST KB-91 Site  Executive Summary 

Marine Corps Base Hawaii, Kaneohe, Hawaii  July 2015 

ES-2 

A single capillary fringe soil sample contained tetrachloroethylene (PCE) at a concentration 

(0.22 mg/kg) that slightly exceeded the Tier 1 Unrestricted EAL of 0.088 mg/kg.  Three 

capillary fringe soil samples contained naphthalene concentrations (ranging from 4.5 to 7.3 

mg/kg) that equaled or slightly exceeded the Tier 1 Unrestricted EAL of 4.5 mg/kg.  A single 

capillary fringe soil sample contained benzo(a)pyrene (2.1 mg/kg) and benzo(b)fluroanthene 

(1.5 mg/kg) concentrations that either exceeded and equaled Tier 1 Unrestricted EALs of 0.15 

and 1.5 mg/kg, respectively.   

Free product contamination remained in two monitoring wells (MW-KB91-1 and -3) in which 

product was encountered during previous groundwater monitoring conducted in 2008.  A trace 

level of TCE (0.27 microgram per liter [µg/L]) was detected in the new well MW-KB91-4 that 

was installed to the southeast of MW-KB91-3.  The detected concentration in this well does 

not exceed the Tier 1 Unrestricted EAL of 180 µg/L. 

The analytical data collected during this EHE indicates that the soil contamination present at 

the Site is limited to capillary fringe soils that underlie the vehicle maintenance bay at Building 

322.  The volume of soil contaminated with either TPH-DRO or -RRO at concentrations that 

exceed Tier 1 Unrestricted EALs is approximately 1,600 cubic feet (assumed average thickness 

of contaminated soil layer is one foot).  The free product layer at the Site is limited to the area 

underneath or directly adjacent to the vehicle maintenance bay at Building 322 and appears to 

be stable and stationary.  

No evidence of solvent contamination in site soils or groundwater was detected during this 

EHE.  Thus, there is no evidence that the low levels of solvent contamination detected in the 

nearby former UST KB-100 site originated from a source located within the adjacent former 

UST-91 area.   

Based upon these findings, the residual petroleum contamination present in the capillary fringe 

soils and shallow groundwater at the Site do not pose a risk to the current workers at the Site.  

In addition, ecological receptors are not at risk to the contamination present at the Site because 

of the lack of a complete exposure pathway.  Based upon these findings, No Further Action 

(NFA) is recommended for soil and groundwater at the Site.  It is recommended that an 

Environmental Hazard Management Plan (EHMP) document be prepared that covers the 

former UST KB-91 area to manage potential exposure during future construction to the limited 

soil and groundwater present at this site that exceed Tier 1 EALs.   
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Section 1 Introduction 
An Environmental Hazard Evaluation (EHE) was conducted at the former underground storage 

tank (UST) KB-91 site, located in the Marine Corps Base Motor Pool area at the United States 

(U.S.) Marine Corps Base Hawaii (MCB Hawaii), Kaneohe, on the island of Oahu, Hawaii 

(herein referred to as the “Site”) (Figure 1-1).  Soil and groundwater contamination were 

observed in the vicinity of UST KB-91 during both tank removal work and subsequent 

characterization and monitoring work conducted at the Site.  The contamination at the Site is 

not believed to have originated from the former UST KB-91, but from historic releases 

associated with vehicle maintenance work conducted in Building 322.  Contaminants 

previously detected in the soil and groundwater at the Site include the following:  Total 

Petroleum Hydrocarbons (TPH) as Diesel Range Organics (DRO) and Residual Range 

Organics (RRO), Polynuclear Aromatic Hydrocarbons (PAHs), and Volatile Organic 

Compounds (VOCs).   

The Site is located near the former UST KB-100 site; however, the nature of contamination 

present at each site differs.  The contamination at the Site includes free product and residual 

petroleum contamination in soil and groundwater, and the contamination source area is 

believed to be located somewhere in the vehicle maintenance bay.  In contrast, the former UST 

KB-100 site located to the south contains low levels of chlorinated solvents 

(tetrachloroethylene [PCE] and trichloroethylene [TCE]) in the shallow groundwater.  The 

former UST KB-100 site also lacks a clear contaminant source.  As a result of the different 

nature of contamination present, the two sites were investigated separately (Element 

Environmental, LLC [E2] 2015). 

The intent of this EHE was to determine the nature and extent of petroleum-related soil and 

groundwater contamination present at the Site and to assess potential threats to human health 

and the environment in support of the development, evaluation, and selection of appropriate 

response alternatives for the Site. 

The sampling methodology used during this EHE involved the collection of both discrete near-

surface and subsurface soil samples, and shallow groundwater samples.  Discrete soil samples 

were generally collected from three depth intervals:  0.5 to 2.5 feet, 3.0 to 4.0 feet, and around 

the capillary fringe, which ranged from 5.5 to 9.0 feet below ground surface (bgs) at the Site.  

In the five boreholes drilled within the vehicle maintenance bay, a single soil sample was 

typically recovered from the capillary fringe by drilling through the concrete and underlying 

base course (1.5 to 2.5 feet below the concrete slab) and sampling the underlying soil located 

just above the shallow groundwater table.   

Groundwater samples were collected from one existing onsite groundwater monitoring well 

(MW-KB91-2), and one groundwater monitoring well that was installed during this EHE 

(MW-KB91-4).  The other two existing onsite groundwater monitoring wells (MW-KB91-1 

and -3) had free product in them during the March 2015 fieldwork activities and therefore were 

not sampled.   
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1.1 Site Background and Conditions  

1.1.1 Site History 

UST KB-91 was a 550-gallon steel tank that was installed adjacent to the Motor Pool.  The 

Motor Pool is still active and used to repair non-military government vehicles at MCB Hawaii.  

The UST stored fuel oil or diesel that was used to run a power washer machine used to clean 

vehicles on the concrete wash rack located to the south of Building 322 (Larson 2014).  The 

UST was installed on May 2, 1985, and passed a leak detection test in 1992.  The UST had no 

associated piping and was filled and emptied through access ports located at the top of the tank.  

The UST was excavated, cleaned, removed, and recycled between September 4 and November 

4, 1996 by Morrison Knudsen Corporation (MKC 1997).  The UST measured 4.8 feet square 

by 5.75 feet tall upon excavation.  Approximately 20 cubic yards of contaminated soil was 

removed from the UST excavation, which measured 9 feet by 9.25 feet by 7 feet deep.  

Monitoring well MW-KB91-1 was installed within the footprint of the UST excavation.  The 

UST excavation was then backfilled with red sandy silt and coral sand fill material, followed 

by aggregate base course.  In January 1997, a 15-millimeter thick vapor barrier was placed 

over the aggregate surface, followed by a 6-inch thick concrete slab.  

Upon removal, UST KB-91 was reported to be in good condition, with no holes or other visible 

signs of deterioration.  Despite the good condition of the tank, soil contamination was observed 

in the eastern corner of the excavation at a depth of approximately 6 feet bgs.  A confirmation 

soil sample collected from 7 feet bgs from the center of the excavation contained 64,600 parts 

per million (ppm) TPH-oil, while two additional confirmation soil samples collected from the 

eastern corner of the excavation from just above the soil-water interface contained TPH-oil at 

concentrations of 9,450 and 17,100 ppm, above the State of Hawaii Department of Health 

(HDOH) Tier 1 Environmental Action Levels (EALs).  A confirmed release notification was 

submitted on November 26, 1997 to the U.S. Army Corps of Engineers (USACE), who later 

forwarded the information to HDOH.  The Site was assigned Facility Identification Number 9-

103211 and Release Identification Number 00-0030.  MKC recommended that further 

investigation and remediation be conducted at the Site to evaluate the petroleum-impacted soil 

that remained in the excavation and appeared to extend laterally beneath the adjacent 

underground vehicle maintenance bay in Building 322.   
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1.1.2 Site Description 

MCB Hawaii is located on the windward side of Oahu, and occupies the entire 2,951-acre 

Mokapu Peninsula.  MCB Hawaii is bordered to the west by Kaneohe Bay, to the north by the 

Pacific Ocean, to the east by Kailua Bay, and to the south by fishponds.  South of the fishponds, 

MCB Hawaii is bordered by Kaneohe Bay Drive, the City and County of Honolulu (CCH) 

Kailua Regional Wastewater Treatment Plant, and the residential communities of Kaneohe and 

Kailua. 

The Site is located in the southwest portion of MCB Hawaii, approximately 0.5 mile northeast 

of the base marina.  The Site is accessed by 3rd Street.  UST KB-91 was located adjacent to 

and southeast of the underground vehicle maintenance bay that is used as a grease rack/oil 

change/lubrication area within Building 322 (Figure 1-2).  The excavation associated with 

former UST KB-91 is demarcated by an 11.5-foot by 10.5-foot area paved with concrete that 

is located adjacent to and west of Building 322.  Monitoring well KB-91-1 is located within 

this concrete pad.  Monitoring Well KB-91-2 is located approximately 12 feet southwest of 

KB-91-1 in the adjacent asphalt pavement.  Monitoring well KB-91-3 is located 58 feet 

northwest of KB-91-2 in the asphalt pavement located to the east of Building 322.   

Building 322 is an open building that is approximately 20 feet tall and is constructed of steel 

posts and cross beams that provide the framing for the building and support for the overhanging 

metal canopy roof.  The 24-foot by 35-foot, 4-foot deep underground vehicle maintenance bay 

at the northern half of Building 322 is lined with concrete and occupies the northern half of the 

building.  Metal ramps and plates, onto which the vehicles being maintained are driven, extend 

across the bay.  There are two concrete-lined collection sumps in the underground vehicle 

maintenance bay that are used to collect fuel or oil accidently released into the bay.  These 

sumps also collect rainwater during heavy rainfall events since the sides of the building are 

open.  Rainwater that accumulates in these concrete sumps is transferred to the grit trap and 

oil/water separator (OWS) unit present to the south, at the adjacent KB-100 site.   

A review of historic aerial photographs available for the area revealed that the configuration 

of buildings at the Motor Pool had been the same since at least 1959.  However, there is no 

documentation available for whether this area was always lined in concrete, as the area is not 

observable in historic aerial photographs due to the presence of the overhanging canopy roof.  

It is possible that the residual fuel contamination observed in the soil and groundwater at the 

Site may have originated from maintenance work done at the facility before this area was paved 

with concrete.   

The southern half of Building 322 consists of a concrete pad on which a large truck and several 

forklifts were stored.  The concrete pad had minor hairline cracks (less than one centimeter 

wide) and little or no visual evidence of fuel spills.  Used motor oil, hydraulic fluid, and 

lubricants were stored in a 20-foot by 5.5-foot modified container express (ConEx) trailer that 

is located in the southern end of Building 322 in the “Waste Accumulation Area.”  This area 

serves as a satellite 90-day accumulation site.  The ConEx trailer is equipped with an elevated 

grate on which the stored drums of chemicals are placed.  The underlying space has volume to 

retain releases of chemicals that may occur as a result of an accidental spill from or rupture of 
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the drums stored in the trailer.  The paved asphalt surfaces that surround Building 322 are in 

good condition, with little to no evidence of cracks.   

1.1.3 Site Reconnaissance 

On July 15, 2013 and September 19, 2013, Dr. Steven Spengler of E2 performed site 

reconnaissance visits with Mr. Jeffrey Larson of the MCB Hawaii Environmental Compliance 

and Protection Department.  Mr. Larson supplied anecdotal information about the historic 

operations at the Site.  Mr. Larson described the former usage of the USTs that were present 

on-site and located the three monitoring wells that were installed near former UST KB-91 

during the previous Remedial Investigation (RI) (Wil Chee Planning [WCP] 2004).  Mr. 

Larson noted that former UST KB-91 was used to store diesel or fuel oil associated with a 

power washer machine that was formerly located at the Motor Pool.  The major features at the 

Site were photographed and described during the site reconnaissance visits. 

During the September 19 meeting, Mr. Bill Otto, the supervisor of the motor pool, was 

interviewed.  He stated that an average of 25 non-military, government vehicles is serviced per 

month at Building 322.  According to Mr. Otto, the following are currently used at the Motor 

Pool:  motor oil, hydraulic fluid, brake fluid, and various lubricants.  A 55-gallon drum of 

OE/HDO-30 Lubricating Engine oil was observed adjacent to the vehicle maintenance bay in 

a secondary containment unit.  Solvents were not observed, and according to Mr. Otto, solvents 

are only used within special enclosed hazardous materials areas on-site.   

Building 377 is located directly to the north of Building 322 and contains the tire shop and 

sheet metal shop.  Oil and hydraulic fluid changes are conducted on larger vehicles in the 

northern half of Building 377.  There is no evidence of any potential significant contaminant 

source within Building 377 that would have contributed to the fuel contamination observed 

beneath Building 322.   

During the site reconnaissance visits conducted by E2 in late 2013, the floor drains in the 

vehicle maintenance bay were observed to be in good condition, with no evidence of cracks or 

leakage.  The concrete surface in the floor of the bay had minor staining.  There was no obvious 

area within the bay that would currently serve as an ongoing source of contamination, as the 

entire area is paved, and no major cracks or areas of bare ground were observed. 

1.1.4 Previous Investigations 

Previous environmental sampling work conducted at the Site is summarized in Table 1-1.  The 

first environmental sampling (including installation of well MW-KB91-1) was conducted in 

conjunction with removal of the tank in 1996 (MKC 1997).  The limited soil and groundwater 

samples collected during the tank removal work are summarized in Tables 1-2 and 1-3, 

respectively.   

A RI was conducted at the Site by WCP in February 2003.  A total of ten soil borings were 

drilled and two additional monitoring wells (MW-KB91-2 and -3) were installed (Figure 1-2).  

A summary of the soil data collected during the RI is presented in Table 1-4 and maximum 

TPH-oil concentrations detected in the boreholes drilled during the RI are shown on Figure 1-

3.  Soil contamination with concentrations above HDOH Tier 1 EALs was encountered in 
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borings south and east of the former excavation (WCP 2004).  WCP estimated that 28 cubic 

yards of TPH-contaminated soil exists at the Site, with about half of this estimated volume 

extending beneath the concrete pads surrounding the vehicle maintenance bay located at 

Building 322.  This was considered a very rough estimate of the contaminated soil volume 

since no borings were drilled within the underground vehicle maintenance bay. 

Groundwater samples were collected from the monitoring wells at the Site in 2003, 2006, 2007, 

2008, and 2009.  Tables 1-5, 1-6, and 1-7 contain a summary of the respective groundwater 

data collected from the three monitoring wells (KB91-1, -2, and -3).  During the most recent 

round of groundwater sampling conducted in June 2009, a six-inch thick layer of black viscous 

free-phase petroleum product was discovered in two wells (MW-KB91-1 and -3) (Figure 1-4).  

Well MW-KB91-1 is located within the former UST KB-91 excavation, while monitoring well 

MW-KB91-3 is located to the east, on the other side of Building 322.  The oil observed at the 

Site was not believed to have originated from UST KB-91, but rather was conjectured by both 

MKC (1997) and WCP (2004) to have resulted from current or past vehicle maintenance 

activities at the Site.   

WCP (2011) recommended that the Site be transferred to the Navy’s Installation Restoration 

Program, since UST KB-91 did not appear to be the source of the existing contamination at 

the Site.  WCP also recommended that current and past vehicle maintenance activities be 

further investigated.  The area recommended for additional characterization is shown on Figure 

1-5.  Contaminants of potential concern (COPCs) that were detected in the soil and 

groundwater included:  TPH-DRO, TPH-RRO, PAHs, and VOCs.   
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Table 1-1:  Summary of Previous Investigations Conducted at the Former KB-91 UST Site 

Investigation Report Media Sampled Comments and Findings 

UST Removal, 
Morrison Knudsen 

Corporation, 1997 

Soil 

The 4.8-foot square by 5.75-foot tall, 550-gallon capacity UST KB-91 was removed between September and November 1996.  The tank was in 

good condition and showed no evidence of leakage upon removal.  However, soil contamination was observed in the east side of the excavation, 
which faced the adjacent grease rack/oil change/lubrication area in Building 322.  Soil samples collected from the base and perimeter of the 

excavation contained TPH-oil concentrations (ranging from 9,450 to 64,600 mg/kg) that exceeded the HDOH Tier 1 EAL of 500 mg/kg (Table 1-

2).  A monitoring well (MW-KB-91-1) was installed within the footprint of the UST excavation, and the excavation was backfilled with red sandy 
silt and coral sand fill material, followed by aggregate base course.  MKC recommended that additional characterization be conducted in the area 

in the vicinity of Buildings 322 and 377, from which it was believed that the observed contamination emanated. 

Groundwater 

One unfiltered grab groundwater sample (KB-91-GW01) was collected directly from the UST excavation in November 1996.  A groundwater 

sample was also collected (filtered in the field with a 40-micrometer filter) from well MW-KB-91-1 on January 15, 1997.  A polychlorinated 

biphenyl (PCB) (Aroclor 1260) concentration equal to the HDOH Tier 1 EAL was observed in the well sample.  The concentrations of analytes 

detected in these groundwater samples are compiled in Table 1-3. 

RI, Wil Chee 

Planning, 2004 

Soil 

Ten soil borings were advanced around the former UST KB-91 excavation in February 2003.  A total of 22 soil samples were collected from these 
ten boreholes.  Soil with TPH-oil and methylene chloride above HDOH Tier 1 EALs was encountered in borings south and east of the former 

excavation.  WCP estimated that 28 cubic yards of TPH-contaminated soil exists at the Site, with about half of this estimated volume extending 

beneath the concrete pads surrounding the grease racks located at Building 322.  The concentrations of analytes detected in these soil samples are 
compiled in Table 1-4. 

Groundwater 

Two monitoring wells (MW-KB-91-2 and -3) were installed in the vicinity of the former UST KB-91.  Groundwater samples were collected from 

the existing well (MW-KB-91-1) and the two newly installed wells.  An estimated total cadmium concentration equal to the HDOH Tier 1 EAL 
was observed in the sample collected from MW-KB91-3 in 2003.  The concentrations of analytes detected in wells MW-KB91-1, -2, and -3 are 

summarized in Tables 1-5, 1-6, and 1-7, respectively. 

Groundwater 

Monitoring, Wil Chee 
Planning, 2007, 2008a, 

2008b, and 2008c 

Groundwater 

In October 2006, June 2007, November 2007, and June 2008, monitoring wells MW-KB91-1, -2, and -3 were sampled as part of the semiannual 

groundwater monitoring program recommended in the 2003 RI.  During the 2006 monitoring event, MW-KB91-1 and -3 contained petroleum 
product (0.15 and 0.35 foot thick, respectively).  MW-KB91-1 and -3 also contained petroleum product during the November 2007 sampling event.  

MW-KB91-3 contained petroleum product during the 2008 sampling event.  Monitoring well MW-KB91-1 is located near the former UST KB-

91, while monitoring well MW-KB91-3 is located 58 feet to the east, on the other side of Building 322.  The distance between MW-KB91-3 and 
the former UST KB-91 suggests that the UST is not the source of the contamination present at the Site.  The concentrations of analytes detected in 

wells MW-KB91-1, -2, and -3 are summarized in Tables 1-5, 1-6, and 1-7, respectively. 

Release Response 

Report, Wil Chee 

Planning, 2011 

Groundwater 

The Release Response Report presented the results of the fifth round of groundwater monitoring conducted in June 2009.  A groundwater sample 
was obtained from one of the wells (MW-KB91-2); no analytes were detected above Tier 1 EALs.  A six-inch thick layer of black viscous free-

phase petroleum product was discovered in the other two wells (MW-KB91-1 and -3); therefore these wells were not sampled.  The concentrations 

of analytes detected in well MW-KB91-2 are summarized in Table 1-6.  The report recommended that the Site be transferred to the Navy’s 
Installation Restoration Program, since it was concluded that the former UST was not the source of the subsurface contamination at the Site. 
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Table 1-2:  Summary of Soil Data Collected During the 1996 Tank Removal Work 

Soil Sample ID 
Sample Depth 

(feet bgs) 

Cadmium 

(mg/kg) 

Lead  

(mg/kg) 

Oil and Grease 

(mg/kg) 

Aroclor 1260 

(mg/kg) 

Acenaphthene  

(mg/kg) 

Fluoranthene 

(mg/kg) 

KB91-TC01 7.0 NA NA 64,600 NA NA NA 

KB91-TC02 7.0 ND 1.2 J 17,100 0.49 0.063 J 0.076 J 

KB91-TC03 7.0 0.07 J 4.9 J 9,450 0.24 NA NA 

HDOH Tier 1 EAL (Table B-1) 14 200 500 1.1 0.15 460 

Notes:   

Boldface shaded values exceeded the Tier 1 EAL. 
mg/kg = milligrams per kilogram 

J = estimated value 

NA = Not Analyzed 
ND = Not Detected 

 

Table 1-3:  Summary of Groundwater Data Collected During the 1996 Tank Removal Work 

Groundwater 

Sample ID 

Cadmium 

(µg/L) 

Lead 

(µg/L) 

Oil and Grease 

(mg/L) 

Aroclor 1260 

(µg/L) 

Tetrachloroethylene 

(PCE) 
(µg/L) 

Trichloroethene 

(TCE) 
(µg/L) 

Vinyl 

Chloride 
(µg/L) 

Benzo(a)pyrene 

(µg/L) 

Fluoranthene 

(µg/L) 

KB-91-GW01 
(11/18/96 Grab) 

NA NA 1.8 NA NA NA NA NA NA 

KB-91-GW01 

(1/15/97 Well) 
ND ND 1.0 2.0 ND ND ND ND ND 

HDOH Tier 1 EAL 
(Table D-1d) 

3.0 29 2.5 2.0 177 612 62 0.81 130 

Notes: 
Boldface shaded values exceeded (or equaled) the Tier 1 EAL. 

µg/L = micrograms per liter 

mg/L = milligrams per liter 
NA = Not Analyzed 

ND = Not Detected 
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Table 1-4:  Summary of Soil Data Collected During the 2003 RI 

Boring 

Location 

Sample Depth 

(feet bgs) 

Cadmium 

(mg/kg) 
Lead 

(mg/kg) 

Diesel 

C10-C24 
(mg/kg) 

Motor Oil 

C24-C36 
(mg/kg) 

Tetrachloroethene 

(PCE) 
(mg/kg) 

Methylene 

Chloride 
(mg/kg) 

Aroclor 1260 

(mg/kg)   

  

WCP-1 6 1.4 9.5 1.1 9.3 ND ND ND 

WCP-1 9 0.42 7.3 82 670 ND ND ND 

WCP-2 4 2.2 21 1,400 6,500 ND ND ND 

WCP-2 7 ND 0.88 1.2 17 ND ND ND 

WCP-3 5.5 ND 0.46 27 96 ND ND ND 

WCP-3 7 ND 0.38 4.3 ND ND ND ND 

WCP-4 5 0.23 3.4 60 290 0.023 0.0026 ND 

WCP-4 7 ND 0.58 1.1 ND ND ND ND 

WCP-5 5.5 0.98 25 36 96 ND ND ND 

WCP-5 7 ND 0.68 1.3 ND ND ND ND 

WCP-6 5 4.4 39 30 130 ND ND 0.099 

WCP-6 7 ND 0.35 1.2 ND ND ND ND 

WCP-7 7 ND 1.4 5.6 40 ND ND ND 

WCP-8 2.5 0.94 2.4 4.5 44 ND ND ND 

WCP-8 3.5 ND 0.57 1.5 17 ND ND ND 

WCP-8 7.5 0.66 1.9 ND ND ND 0.042 ND 

WCP-9 2 ND 8.99 65.2 698 ND ND ND 

WCP-9 3 0.3 1.4 3.9 20 ND ND ND 

WCP-9 7.5 0.25 1.3 43 330 ND ND ND 

WCP-10 2 2 14 23 130 ND ND ND 

WCP-10 3 ND 0.93 4.2 17 ND ND ND 

WCP-10 7.5 0.86 2.3 1.6 ND ND ND ND 

HDOH Tier 1 EAL (Table B-1) 14 200 5,000 5,000 5 0.003 1.1 

Notes: 

Boldface shaded values exceeded the Tier 1 EAL. 
mg/kg = milligrams per kilogram 

ND = Not Detected 
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Table 1-5:  Summary of Groundwater Data Collected from Well MW-KB91-1 between 2003 and 2007 

Well ID: MW-KB91-1 (µg/L) 2011 HDOH Tier 1 

EAL (µg/L) 

(Table D-1d) Sample Date: 5/19/2003 10/16/2006 6/11/2007 11/6/2007 

Cadmium, Total 
RL 1 2 1 2 

3 
Result 0.4 J ND ND ND 

Lead, Total 
RL 1 1 1 1 

29 
Result 3.0 J 0.325 J ND ND 

TPH-DRO 
RL 0.3 - - - 

2,500 
Result ND NA NA NA 

TPH-RRO 
RL - 11.7 0.5 1.11 

2,500 
Result NA 432 3.88 0.326 J 

Benzene 
RL 5 0.4 1 0.4 

1,700 
Result ND ND 0.34 J 2.35 

m,p-Xylene 
RL 5 2 2 2 

1,000 

Result ND ND ND ND 

o-Xylene 
RL 5 1 1 1 

Result ND ND ND ND 

Xylenes (total) 
RL 5 2 - 2 

Result ND ND NA ND 

Tetrachloroethylene (PCE) 
RL 1 1 1 1 

180 
Result 0.2 J ND ND 0.5 J 

Toluene 
RL 5 1 1 1 

400 
Result ND ND ND ND 

Trichlorethylene (TCE) 
RL 1 1 1 1 

610 
Result 0.9 J ND ND ND 

Vinyl Chloride 
RL 10 1 1 1 

62 
Result ND ND ND 11 

Acenapthene 
RL 10 0.549 0.05 0.0541 

200 
Result ND ND 0.0656 ND 

Fluoranthene 
RL 10 0.549 0.05 0.0541 

130 
Result ND 0.38 J 0.0362 J ND 

Naphthalene 
RL 10 1.1 0.05 0.108 

210 
Result ND 5.98 3.33 0.501 

Notes: 
J = estimated value; ND = Not Detected; NA = Not Analyzed; RL = Reporting Limit 
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Table 1-6:  Summary of Groundwater Data Collected from MW-KB91-2 between 2006 and 2009 

Well ID: MW-KB91-2 (µg/L) 2011 HDOH Tier 1 

EAL (µg/L) 

(Table D-1d) Sample Date: 10/16/2006 6/11/2007 11/6/2007 6/18/2008 6/10/2009 

Cadmium, Total 
RL 2.00 1 2 0.02 0.02 

3 
Result ND ND ND 0.07 0.06 

Lead, Total 
RL 1.00 1 1 0.02 0.02 

29 
Result ND ND ND ND ND 

TPH-DRO 
RL - - - - 0.43 

2,500 
Result NA NA NA NA 0.458 

TPH-RRO 
RL 0.551 0.11 1.09 0.109 1.08 

2,500 
Result 0.768 0.160 0.359 J 0.406 J 0.67 J 

Benzene 
RL 0.4 1 0.4 0.4 0.4 

1,700 
Result 0.65 ND 2.3 0.52 0.12 J 

m,p-Xylene 
RL 2 2 2 2 0.5 

1,000 

Result 1.09 J ND ND ND ND 

o-Xylene 
RL 1 1 1 1 0.5 

Result 0.340 J ND ND ND ND 

Xylenes (total) 
RL 2 - 2 2 0.5 

Result 1.43 J NA ND ND ND 

Tetrachloroethylene (PCE) 
RL 1 1 1 1 0.5 

180 
Result 2.36 ND 0.93 J ND ND 

Toluene 
RL 1 1 1 1 0.5 

400 
Result 2.22 ND ND ND ND 

Trichlorethylene (TCE) 
RL 1 1 1 1 0.5 

610 
Result 0.36 J ND ND ND ND 

Vinyl Chloride 
RL 1 1 1 1 0.5 

62 
Result 1.41 0.32 J 10.4 0.770 J ND 

Acenapthene 
RL 0.0549 0.05 0.0562 0.0538 0.0538 

200 
Result ND ND ND ND ND 

Fluoranthene 
RL 0.0549 0.05 0.0562 0.0538 0.0538 

130 
Result ND 0.0172 J ND ND ND 

Naphthalene 
RL 0.11 0.05 0.112 0.108 11 

210 
Result ND ND 0.525 ND 30 

Notes: 
J – estimated value; ND = Not Detected; NA = Not Analyzed; RL = Reporting Limit 
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Table 1-7:  Summary of Groundwater Data Collected from Well MW-KB91-3 between 2003 and 2008 

Well ID: MW-KB91-3 (µg/L) 2011 HDOH Tier 1 EAL 

(µg/L) 

(Table D-1d) Sample Date: 5/19/2003 10/16/2006 6/11/2007 11/6/2007 6/18/2008 

Cadmium, Total 
RL 5 2.00 1 2 2 

3 
Result 3.0 J ND ND ND ND 

Lead, Total 
RL 1 1.00 1 1 1 

29 
Result 0.16 0.326 J ND ND 0.356 J 

TPH-DRO 
RL - - - - - 

2,500 
Result NA NA NA NA NA 

TPH-RRO 
RL 30 5.14 0.5 1.1 1.05 

2,500 
Result 920 61.6 1.37 0.853 J 9.54 

Benzene 
RL - 0.4 1 0.4 0.4 

1,700 
Result ND ND 0.34 J 2.42 0.67 

m,p-Xylene 
RL - 2 2 2 2 

1,000 

Result NA ND ND ND ND 

o-Xylene 
RL - 1 1 1 1 

Result NA ND ND ND ND 

Xylenes (total) 
RL - 2 - 2 2 

Result NA ND NA ND ND 

Tetrachloroethylene (PCE) 
RL - 1 1 1 1 

180 
Result NA ND ND 0.37 J ND 

Toluene 
RL - 1 1 1 1 

400 
Result NA 0.95 J ND ND ND 

Trichlorethylene (TCE) 
RL - 1 1 1 1 

610 
Result NA ND ND ND ND 

Vinyl Chloride 
RL - 1 1 1 1 

62 
Result NA ND ND 11.4 ND 

Acenapthene 
RL 2 0.5 0.05 0.0515 0.0532 

200 
Result ND ND 0.0616 ND 0.0441 J 

Fluoranthene 
RL 2 0.5 0.05 0.0515 0.0532 

130 
Result ND 0.99 0.0473 J ND 0.0425 J 

Naphthalene 
RL 2 1 0.05 0.103 1.06 

210 
Result 0.78 J 9.3 3.57 0.535 4.83 

Notes: 
Boldface shaded values exceeded the Tier 1 EAL. 

J – estimated value; ND = Not Detected; NA = Not Analyzed; RL = Reporting Limit
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Section 2 Physical Characteristics 
Regional physical background information about climate, geology, soils, topography, 

hydrology, and groundwater for the MCB Hawaii area is presented in this section. 

2.1 Climate 

Average wind speeds on Oahu range from 10 to 15 miles per hour, with northeasterly trade 

winds prevailing approximately 80 percent of the time.  Trade winds are the strongest and blow 

most consistently between April and November.  The northeasterly trade winds carry a large 

quantity of moisture from the Pacific Ocean to the island.  Southerly or “Kona” winds occur 

roughly less than half the time during the months of December through March.  Orographic 

lifting as the trade winds encounter the Ko’olau Mountain Range causes the air temperature to 

drop and air moisture to precipitate.  The mean annual precipitation at the upper reaches of the 

Ko’olau Mountains is approximately 150 inches and the windward side of the island generally 

experiences more rainfall than the leeward side.  The orographic effect also tends to produce 

most of the precipitation in the form of passing showers in the evenings and early mornings. 

Oahu’s overall climate is warm and humid year round.  Average daily temperatures range 

between 65 and 85 degrees Fahrenheit (°F), with relative humidity ranging from 30 to 90 

percent on Oahu.  Based on a 38-year study at MCB Hawaii, the mean daily temperature at the 

Site is 71.6°F, and the average annual rainfall is 38.9 inches.  Prevailing northeasterly trade 

winds occur at MCB Hawaii throughout the year at a mean wind speed of 7.0 knots (Juvik and 

Juvik 1998). 

2.2 Geology and Soils 

MCB Hawaii is located on Mokapu Peninsula, on the windward side of the island of Oahu.  

Three remnant hydromagmatic volcanic features – Ka’au or Pyramid Rock, Pu’u Hawaii Loa, 

and Ulupau Crater – dominate the topography of the peninsula.  These volcanic features 

erupted during the post-erosional phase of volcanism on the island (Honolulu Volcanic Series) 

between 500,000 and 1,000,000 years ago.  The volcanic activity associated with these 

eruptions produced layered ash deposits, which blanketed much of MCB Hawaii.  The ash 

eventually underwent a cementing process that transformed the originally unconsolidated ash 

into a cemented tuff.  Large fluctuations in sea levels produced coral reefs atop the base of 

these volcanic vents, which today comprise much of the peninsula’s relatively porous, 

calcareous land surface.  Other portions of the peninsula are covered by sand dunes created by 

the prevailing trade winds blowing the sand present on the long beaches fringing the windward 

Mokapu shores inland.   

The native site soils consist of the Mamala Series, specifically primarily Mamala stony, silty 

clay loam (MnC).  Mamala Series soils consist of shallow and well-drained soils along coastal 

plains.  These soils are part of the Kaena-Waialua Association.  The soils were formed in 

alluvium deposited over the coral limestone and calcareous sand.  Permeability is moderate, 

runoff is very slow to medium, and the erosion hazard is slight to moderate.  The available 

water capacity of the soil is approximately 2.2 inches per foot in the surface layer and 1.9 

inches per foot in the subsoil.  MnC soils can exist on 0 to 12 percent slopes, but in most places 
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the slope does not exceed 6 percent (United States Department of Agricultural Soil 

Conservation Service [USDA SCS] 1972).  Upon removal of the former UST KB-91, the tank 

was observed to be bedded in a combination of mixed clay, tan coral sand, and gravel fill 

material.  Native soil was not encountered in the excavation (MKC 1997). 

2.3 Topography and Drainage 

The topography of the Site is relatively flat.  The area beneath the canopy of Building 322 is 

paved with concrete, while the surrounding areas are paved with asphalt, with the exception of 

the former UST KB-91 excavation, which is covered with a six-inch thick concrete slab.  The 

measured depth to groundwater was approximately 7 feet bgs during the UST closure work 

(MK 1997).  Runoff in the vicinity of the former tank flows to the south along the asphalt-

paved roadway located adjacent to Building 322.  A six-inch deep, concrete-lined trench drain 

for stormwater is located to the southeast of the Site and is designed to intercept overland flow.  

The runoff that enters this drain first flows to the west to B Street, then south to 1st Street, west 

along 1st Street, and south towards Kaneohe Bay where the collected runoff ultimately 

discharges.  

2.4 Hydrology 

The aquifer systems on Mokapu Peninsula are designated the same as those present in the 

nearby town of Kailua by aquifer identification and classification maps.  According to this 

designation, the Site is underlain by two aquifers:  a shallow, basal, unconfined sedimentary 

aquifer and a deeper, basal, confined, dike/flank lava aquifer.  The shallow, basal, unconfined 

sedimentary aquifer is currently used, is ecologically important, is low in salinity (i.e., between 

250 and 1,000 milligrams per liter [mg/L] chloride), is irreplaceable, and has a high 

vulnerability to contamination.  The deeper aquifer (located several hundred feet below sea 

level at the project site) is designated a basal, confined, dike/flank lava aquifer that is currently 

used for drinking water and is considered to be irreplaceable with a low vulnerability to 

contamination (Mink and Lau 1990). 

Despite this designation, MCB Hawaii lies seaward of the Underground Injection Control 

(UIC) line and does not contain a viable drinking water source.  The HDOH developed the 

UIC line to delineate the boundary between non-drinking water aquifers and underground 

sources of drinking water throughout the state.  Areas that are seaward of the UIC line are 

considered to be located above non-drinking water aquifers.  The shallow, basal, unconfined 

sedimentary aquifer (also known as a caprock aquifer) beneath the Site is minimally influenced 

by tides and is encountered at an approximate depth of 7.5 feet bgs.  The shallow groundwater 

in this aquifer is likely highly brackish and not suitable for human consumption.  A compilation 

of water level measurements that were made during the Initial Assessment Study (IAS) 

conducted at MCB Hawaii in 1983 showed no well-defined shallow groundwater gradients on 

Mokapu Peninsula (Luecker et al. 1984).  A hydraulic gradient of around one foot per mile and 

a groundwater flow velocity of around 10 feet per year for the shallow aquifer system were 

estimated for the peninsula. 
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Section 3 Project Objectives and Screening 

Criteria 

3.1 Project Objectives 

The data quality objectives (DQOs) for this EHE were developed based on the document 

Guidance for the Data Quality Objectives Process (U.S. Environmental Protection Agency 

[EPA] QA/G-4) (EPA 2006) and are presented in detail in the project Work Plan (WP, E2 

2014). 

3.1.1 Problem Statement 

The project team reviewed and discussed historical site information (Section 1.1.1) and current 

site usage and conditions to develop the following problem statement: 

 It is suspected that petroleum and petroleum-related chemicals released (via leakage, 

spillage, or dumping) during historic operations at the Site may have contaminated the 

capillary fringe soil and groundwater.  This EHE will determine the nature and extent 

of petroleum and petroleum-related chemicals present at the Site. 

3.1.2 The Decision Rules 

Six principal study questions (PSQs) were developed for this project: 

 Has the nature and extent of petroleum and petroleum-related contamination present in 

near-surface and subsurface soils at the Site been adequately delineated? 

 Do COPC concentrations in near-surface and subsurface soils at the Site exceed human 

and ecological risk-based screening criteria? 

 If COPCs in near-surface and subsurface soils at the Site exceed human and ecological 

risk-based screening criteria, do COPCs in near-surface soil and subsurface soils at the 

Site pose an unacceptable risk to human health and/or the environment? 

 Do COPC concentrations in the shallow groundwater at the Site exceed human and 

ecological risk-based screening criteria? 

 If COPCs in groundwater at the Site exceed human and ecological risk-based screening 

criteria, do COPCs in groundwater at the Site pose an unacceptable risk to human health 

and/or the environment? 

 Does a layer of petroleum product remain floating on portions of the shallow 

groundwater at the Site? 

In order to address the PSQs, the following actions were taken: 

 Discrete near-surface and subsurface soil samples were collected and concentrations of 

COPCs detected in these samples were compared to project-specific screening criteria.  

Sections 4.3.2 and 4.3.3 discuss the soil sample collection field activities conducted, 

and Sections 5.1 and 5.2 discuss the resulting soil sample analytical results. 
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 A single groundwater monitoring well was installed in order to allow for the sampling 

of the underlying groundwater in an area uncharacterized during previous 

environmental investigations.  Section 4.3.4 discusses the groundwater monitoring well 

installation work conducted. 

 Three existing onsite groundwater monitoring wells were evaluated.  Two of the 

existing monitoring wells (MW-KB91-1 and -3) had free product present, and therefore 

were not sampled.  

 Groundwater samples were collected from two onsite monitoring wells (MW-KB91-2 

and -4) and concentrations of COPCs detected in these samples were compared to 

project-specific screening criteria.  Section 4.3.4 discusses the groundwater sample 

collection field activities conducted, and Section 5.3 discusses the resulting 

groundwater sample analytical results. 

The following decision rules were developed to address the decision statements:  

 If any COPC concentrations were measured in soils recovered from the perimeter of 

the sampling grid at levels that exceed the risk-based screening criteria, additional 

characterization sampling would be required to delineate the full lateral extent of 

contamination present at the Site.  Conversely, if none of the soil samples collected 

from the perimeter of the sampling grid exceeded the risk-based screening criteria, then 

no additional characterization sampling would be required. 

 If any COPC concentrations in near-surface and subsurface soil exceed risk-based 

screening criteria, then Tier 1 human health and/or ecological risk screening 

assessments would be conducted.  Conversely, if none of the capillary fringe soil 

samples exceed risk-based screening criteria, then no Tier 1 human health or ecological 

risk screening assessments would be necessary, and no further action (NFA) would be 

recommended for soil. 

 If any COPC concentrations in shallow groundwater exceed risk-based screening 

criteria, then Tier 1 human health and/or ecological risk screening assessments would 

be conducted.  Conversely, if none of the shallow groundwater samples exceed risk-

based screening criteria, then no Tier 1 human health or ecological risk screening 

assessments would be necessary, and NFA would be recommended for groundwater. 

 If the Tier 1 risk screening assessment results indicate that COPCs in soil and/or 

shallow groundwater pose unacceptable risk to human health and/or the environment, 

then the need for further action would be evaluated in a Remedial 

Investigation/Feasibility Study (RI/FS).  Conversely, if the Tier 1 risk screening 

assessment results indicate that COPCs in soil and groundwater do not pose 

unacceptable risk to human health and/or the environment, then NFA would be 

recommended. 
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3.2 Screening Criteria 

The screening criteria used for this project were the HDOH Tier 1 Unrestricted EALs for soil 

(Table B-1) and groundwater (Table D-1d) (HDOH 2011).  HDOH EALs were used in lieu of 

EPA Regional Screening Levels (RSLs) (EPA 2011) because the HDOH is the lead agency 

regulating the Site and because EALs consider the use of site-specific data, whereas RSLs are 

generic screening criteria.  The EALs used in this EHE were for sites with groundwater that is 

not a current or potential source of drinking water and the nearest surface water body is more 

than 150 meters away from the Site. 
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Section 4 EHE Field Activities 
Field activities were conducted at the Site between December 2014 and March 2015, in 

accordance with the project WP and Health and Safety Plan (HSP, E2 2014a, 2014b).  Discrete 

soil samples were collected from a total of 23 boreholes drilled within an approximately 2,800-

square foot area that extends under and to the west and east of Building 322 (Figure 4-1).  One 

to three discrete soil samples were collected from each borehole down to the top of the shallow 

groundwater table (i.e., the capillary fringe).  In addition, a single, four-inch diameter 

monitoring well was installed to the east of Building 322 to better characterize the lateral extent 

of petroleum contamination in the groundwater.  Groundwater samples were collected from 

this new well and one existing well. 

4.1 Rationale 

Historic site activities, current site configurations, current site use, previous environmental 

sampling results, and present day activities at adjacent facilities were reviewed and used to 

determine the environmental sample locations used during this EHE.   

4.2 Sampling and Analysis Program 

The project WP (E2 2014a) details the COPCs, analytical methods and parameters, and the 

number of environmental samples necessary to produce sufficient environmental data to 

evaluate the problem statement (Section 3.1.1).  

4.3 Methodology 

EHE activities were conducted in accordance with standard operating procedures (SOPs) 

presented in the Project Procedures Manual (PPM, Department of the Navy [DON] 2007).  

The project WP (E2 2014a) provided a detailed description of the general sampling 

methodology employed during the fieldwork conducted at the Site.   

Field measurements and observations during all field activities were documented in a project-

dedicated field logbook (copies of pages are provided in Appendix A) and field forms 

(Appendix B).  Site photographs are provided in Appendix C.   

4.3.1 Utility Clearance 

Prior to the initiation of intrusive activities, the soil and groundwater sampling locations were 

marked on December 23, 2014 by the field crew using flagging, marking paint, and cones.  

Potential underground utilities were then located in the vicinity of the proposed sampling 

locations later that day.  In order to locate the underground utilities, two subsurface survey 

devices were used:  a Magnum Force Field metal detector manufactured by White’s 

Electronics, Inc. and a U.S. Radar, Inc. Subsurface Imaging System Ground Penetrating Radar 

(GPR) Device, Model MK-2.  These devices were used throughout the EHE project site to 

delineate the location of underground utilities in accordance with the Naval Facilities 

Engineering Command (NAVFAC) Pacific Environmental Restoration Program (ERP) 

Procedure I-A-5, Utility Clearance (DON 2007).  The underground utilities identified during 
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the geophysical survey were marked on the ground surface with marking paint and avoided 

during subsequent intrusive subsurface activities.  The geophysical survey report for the Site 

is included in Appendix D.   

4.3.2 Soil Sampling 

The following soil samples were collected during this EHE: 

 On January 14 and 15, 2015, a total of 62 primary discrete near-surface and subsurface 

soil samples were collected from 23 boreholes (BH1 through BH23) drilled at the Site.  

Discrete samples were typically collected from 0.5 to 2.5 feet, 3.0 to 4.0 feet, and at the 

capillary fringe, which varied in depth from 5.5 to 9.0 feet bgs throughout the Site 

(Figure 4-1).  Discrete soil samples were collected from shallower depths in five 

boreholes (BH10, 11, 13, 14, and 15), because these were drilled beneath the floor of 

the sunken maintenance pit in Building 322, which is between four to five feet below 

the surrounding ground surface.   

A Terracore sampling device was used to collect 5-gram soil plugs from each sampled depth 

interval which was then placed into three 40-milliliter (mL) volatile organic analyte (VOA) 

vials containing 5 ml of deionized water.  In addition to the volatile samples, a total of roughly 

200 grams of soil was placed in an eight-ounce glass jar provided by the analytical laboratory 

for total PAH, TPH-DRO and TPH-RRO analysis.  The samples were retrieved from acetate 

liners generated by direct push using a Geoprobe drilling rig operated by GeoTek Hawaii, Inc. 

(GHI).  Two five-foot intervals of soil core were recovered from each boring location.  The 

capillary fringe in the recovered cores was visually identified by the presence of saturated soil 

in the bottom of the second five-foot interval core.  The soil samples collected for analysis 

were transferred directly from the acetate liner using a hand trowel (to fill the eight-ounce jar).  

This sampling interval represents the soil with which site users may potentially be exposed to 

COPCs during normal operations and construction activities.   

Upon collection in the field, the discrete soil samples were placed into the containers provided 

by the laboratory; labeled with a unique sample number, date and time of collection; sealed 

with a custody seal that was signed and dated by sampling personnel; and placed into sealable 

plastic bubble wrap bags and/or food-grade, re-sealable plastic bags.  The soil samples were 

then placed in coolers containing wet ice for preservation in the field before re-packing with 

gel ice for shipment to the analytical laboratory.  Field measurements and observations were 

documented in a project-dedicated field logbook as well as on the NAVFAC Pacific ERP 

boring log template (Figure I-B-1-1, Field Log of Boring) (DON 2007).  Table 4-1 summarizes 

the number of primary and quality assurance/ quality control (QA/QC) discrete near-surface 

and subsurface soil samples collected during the EHE field activities. 
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Table 4-1:  Soil Samples Collected During the 2015 EHE 

Analyte/ 

Analytica

l Group 

No. of 

Samples 

No. of 

Field 

Replicates 

No. of 

Field 

Duplicates 

No. of 

MS/MSD 

Pairsa 

No. of 

Field 

Blanksb 

No. of 

Equip. 

Blanks 

No. of 

VOA 

Trip 

Blanks 

Total No. 

of 

Samples 

Sent to 

Lab 

Discrete Soil Samples Collected from 23 Borehole Sampling Locations 

TPH-

DRO 
61 0 6 3 1 1 0 72 

TPH-

RRO 
61 0 6 3 1 1 0 72 

VOCs 61 0 6 3 1 1 2 74 

PAHs 61 0 6 3 1 1 0 72 

a Matrix spike/matrix spike duplicate (MS/MSD) samples were collected in the field similar to a primary sample. 

b One (1) field blank was collected per water source.  Only one water source was required for the entire project. 

4.3.3 Soil Classification 

Samples were classified according to NAVFAC Pacific ERP Procedure I-E, Soil and Rock 

Classification (DON 2007).  The range in sample depth below the ground surface was 

measured in the field using a tape measure that recorded the length of soil recovered in each 

core.  The soil lithology, odors, and photoionization detector (PID) headspace readings 

measured on each recovered core were recorded in the field on standard boring logs and are 

included in Appendix B.  Electronic versions of the boring logs that summarize the boring log 

data gathered for each boring location are presented in Appendix E.   
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4.3.4 Permanent Groundwater Monitoring Well Installation 

One permanent four-inch diameter groundwater monitoring well (MW-KB91-4) was installed 

at the Site on March 2, 2015 (Figure 4-2).  The location of the well was chosen in order to 

delineate the extent of suspected groundwater contamination present to the east of Building 

322 and the existing monitoring well MW-KB91-3, in which free product was encountered 

during the previous investigation.   

The groundwater monitoring well was installed in general accordance with NAVFAC Pacific 

ERP Procedure I-C-1, Monitoring Well Installation and Abandonment (DON 2007).  The 

monitoring well was developed by repetitively lowering/removing a surge block down the 

well, then removing three borehole volume equivalents of groundwater from the well.  

NAVFAC Pacific ERP Procedure I-C-2, Monitoring Well Development (DON 2007) was 

adhered to during monitoring well development.   

Monitoring well construction details were recorded on the NAVFAC Pacific ERP monitoring 

well construction template (Figure I-C-1-5, Well Completion Record) (DON 2007) and are 

found in Appendix B.  The electronic version of the monitoring well construction log is 

presented in Appendix F.  The development details for the existing and new monitoring wells, 

which includes water quality parameters measured during development, were recorded on the 

NAVFAC Pacific ERP well development template (Figure I-C-2-1, Well Development 

Record) (DON 2007) and are found in Appendix B. 

4.3.5 Groundwater Sampling 

The following groundwater samples were collected during this EHE: 

 On March 10, 2015, three (two primary and one duplicate) shallow groundwater 

samples (EKB091072, duplicate 073, and 075) were collected from two monitoring 

wells at the Site (MW-KB91-4 and -2, respectively) (Figure 4-2).  Free floating 

petroleum product was observed in the other two monitoring wells (MW-KB91-1 and 

-3), so these wells were not sampled. 

Groundwater samples were collected in accordance with NAVFAC Pacific ERP Procedure I-

C-3, Monitoring Well Sampling (DON 2007) and was conducted after each well had been 

properly developed.  The depth to groundwater at the monitoring wells ranged from 6.51 feet 

bgs at MW-KB91-4 to 7.12 feet bgs at MW-KB91-2 during sampling activities.  Water was 

purged from each monitoring well prior to sample collection using a low flow bladder pump 

and dedicated tubing.  A Horiba water quality meter was calibrated and used to measure 

potential hydrogen (pH), conductivity, dissolved oxygen (DO), reduction-oxidation (redox) 

potential, and turbidity in the groundwater during purging activities.  Purging was considered 

complete when three consecutive field parameter measurements stabilized within 

approximately ten percent of one another.  The low flow bladder pump and dedicated tubing 

were then used to collect the groundwater samples.  Parameter measurements and sampling 

data were recorded on the NAVFAC Pacific ERP groundwater sampling log template (Figure 

I-C-3-1, Groundwater Sampling Log) (DON 2007), which can be found in Appendix B.  In 

addition, recovered water was visually inspected for the presence of suspended sediment and 

hydrocarbon sheen.  Free product was present on the groundwater surface in monitoring wells 

MW-KB91-1 and -3.  Photographs of the free product observed in these two wells can be found 
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in Appendix C.  As a result, groundwater samples were not collected from these monitoring 

wells. 

Each groundwater sample consisted of three (3) 40-milliliter (mL) hydrochloric acid-preserved 

volatile organic analysis (VOA) vials, three (3) unpreserved VOA vials, and one (1) 1-Liter 

amber glass bottle.   

Upon collection in the field, the groundwater samples were placed into the containers provided 

by the laboratory; labeled with a unique sample number, date and time of collection; sealed 

with a custody seal that was signed and dated by sampling personnel; and placed into sealable 

plastic bubble wrap bags and/or food-grade, re-sealable plastic bags.  The groundwater samples 

were then placed in coolers containing wet ice for preservation in the field before re-packing 

with gel ice for shipment to the analytical laboratory.  Table 4-2 below summarizes the number 

of primary and QA/QC groundwater samples collected during the EHE field activities. 

Table 4-2:  Groundwater Samples Collected During the 2015 EHE 

Analyte/ 

Analytical 

Group 

No. of 

Sample

s 

No. of 

Field 

Replicates 

No. of 

Field 

Duplicates 

No. of 

MS/MSD

Pairsa 

No. of 

Field 

Blanksb 

No. of 

Equip. 

Rinsates 

No. of 

VOA 

Trip 

Blanks
c 

Total No. 

of Samples 

Sent to Lab 

Two MWs (One Existing and One New Permanent) in the Former UST KB-91 Sampling Area 

TPH 2 0 1 1 0 0 0 4 

VOCs 2 0 1 1 0 0 1 5 

PAHs 2 0 1 1 0 0 0 4 

a Matrix spike/matrix spike duplicate (MS/MSD) pair is comprised of two (2) individual samples submitted to lab. 

b One (1) field blank was collected per water source.  Only one water source was required for the entire project, and is indicated under the 

discrete soil samples collected during the EHE (see Table 4-1). 

c One (1) set of trip blanks per cooler shipped. 

 

4.3.6 Monitoring Well Surveying 

A hand-held global positioning system (GPS) unit and survey level was utilized to survey the 

geographical locations of the various four-inch diameter polyvinyl chloride (PVC) monitoring 

wells installed and previously existing at the Site.  Table 4-3 lists the northing and easting 

coordinates and elevations of the two permanent monitoring wells that were sampled.  The 

elevations of the top of the well casings were determined by running a level survey from 

previously surveyed monitoring wells located just to the north of the Site.   

The estimated general groundwater flow direction at the Site is shown on Figure 4-3 and is 

based upon water level measurements made on March 27, 2015 in wells located at the Site, at 

the adjacent former UST KB-100 site, and inland and to the north of the Site. 

Table 4-3:  Survey Data for Monitoring Wells at the Site 

Well ID Northing Easting 
Top of Casing 

Elevation (feet)1 

MW-KB91-2 21° 26.599’ 157° 45.879’ 7.91 

MW-KB91-4 21° 26.601’ 157° 45.863’ 7.36 
1Vertical Datum in Mean Sea Level and are based on the MCBH ground control survey monument 126.   
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4.3.7 Sample Designation and Labeling  

The samples were assigned a field identification (ID) number (not revealed to the laboratory) 

and a unique EPA ID number (used on the chain-of-custody [COC] forms) in accordance with 

NAVFAC Pacific ERP Procedure I-A-9, Sample Naming (DON 2007).  Table 4-4 lists the 

laboratory ID numbers assigned to the various soil and groundwater samples collected during 

this EHE along with the associated Field ID, EPA ID, and sample description.  

Table 4-4:  Samples Collected at the Site 

E2 Field ID EPA ID 
Laboratory 

ID 
Matrix 

Date 

sampled 
Sample Description 

Sample Delivery Group (SDG) 75398 

KB91EHE-S-D-B1-01-A-2.0 EKB91001 AZ09738 Soil 1/14/15 
Discrete Soil Samples from 

Boring B1 
KB91EHE-S-D-B1-02-A-4.0 EKB91002 AZ09739 Soil 1/14/15 

KB91EHE-S-D-B1-03-A-9.0 EKB91003 AZ09740 Soil 1/14/15 

KB91EHE-S-D-B2-01-A-2.5 EKB91004 AZ09741 Soil 1/14/15 
Discrete Soil Samples from 

Boring B2 
KB91EHE-S-D-B2-02-A-4.0 EKB91005 AZ09742 Soil 1/14/15 

KB91EHE-S-D-B2-03-A-9.0 EKB91006 AZ09743 Soil 1/14/15 

KB91EHE-S-D-B3-01-A-2.0 EKB91007 AZ09744 Soil 1/14/15 
Discrete Soil Samples from 

Boring B3 
KB91EHE-S-D-B3-02-A-4.0 EKB91008 AZ09745 Soil 1/14/15 

KB91EHE-S-D-B3-03-A-7.5 EKB91009 AZ09746 Soil 1/14/15 

KB91EHE-S-D-B4-01-A-2.0 EKB91010 AZ09747 Soil 1/14/15 
Discrete Soil Samples from 

Boring B4 
KB91EHE-S-D-B4-02-A-4.0 EKB91011 AZ09748 Soil 1/14/15 

KB91EHE-S-D-B4-03-A-8.0 EKB91012 AZ09749 Soil 1/14/15 

KB91EHE-S-D-B5-01-A-2.5 EKB91013 AZ09750 Soil 1/14/15 

Discrete Soil Samples from 

Boring B5 (Duplicate 

Collected from 7.5’ Depth) 

KB91EHE-S-D-B5-02-A-4.0 EKB91014 AZ09751 Soil 1/14/15 

KB91EHE-S-D-B5-03-A-7.5 EKB91015 AZ09752 Soil 1/14/15 

KB91EHE-S-D-B5-04-D-7.5 EKB91016 AZ09753 Soil 1/14/15 

KB91EHE-S-D-B8-01-A-1.5 EKB91017 AZ09754 Soil 1/14/15 

Discrete Soil Samples from 

Boring B8 (Duplicate 

Sample from 7.5’ Depth) 

KB91EHE-S-D-B8-02-A-4.0 EKB91018 AZ09755 Soil 1/14/15 

KB91EHE-S-D-B8-03-A-7.5 EKB91019 AZ09756 Soil 1/14/15 

KB91EHE-S-D-B8-04-D-7.5 EKB91020 AZ09757 Soil 1/14/15 

KB91EHE-S-D-B9-01-A-1.5 EKB91021 AZ09758 Soil 1/14/15 

Discrete Soil Samples from 

Boring B9 (Duplicate 

Sample from 7.0’ Depth) 

KB91EHE-S-D-B9-02-A-4.0 EKB91022 AZ09759 Soil 1/14/15 

KB91EHE-S-D-B9-03-A-7.0 EKB91023 AZ09760 Soil 1/14/15 

KB91EHE-S-D-B9-04-D-7.0 EKB91024 AZ09761 Soil 1/14/15 

KB91EHE-S-D-B21-01-A-2.0 EKB91025 AZ09762 Soil 1/14/15 
Discrete Soil Samples from 

Boring B21 
KB91EHE-S-D-B21-02-A-4.0 EKB91026 AZ09763 Soil 1/14/15 

KB91EHE-S-D-B21-03-A-6.5 EKB91027 AZ09764 Soil 1/14/15 

KB91EHE-S-D-B22-01-A-2.0 EKB91028 AZ09765 Soil 1/14/15 
Discrete Soil Samples from 

Boring B22 
KB91EHE-S-D-B22-02-A-4.0 EKB91029 AZ09766 Soil 1/14/15 

KB91EHE-S-D-B22-03-A-7.0 EKB91030 AZ09767 Soil 1/14/15 

KB91EHE-S-D-B23-01-A-2.5 EKB91031 AZ09768 Soil 1/14/15 
Discrete Soil Samples from 

Boring B23 
KB91EHE-S-D-B23-02-A-4.0 EKB91032 AZ09769 Soil 1/14/15 

KB91EHE-S-D-B23-03-A-7.0 EKB91033 AZ09770 Soil 1/14/15 
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E2 Field ID EPA ID 
Laboratory 

ID 
Matrix 

Date 

sampled 
Sample Description 

KB91EHE-S-D-B23-04-A-9.0 EKB91034 AZ09771 Soil 1/14/15 

KB91EHE-S-D-B12-01-A-2.0 EKB91035 AZ09772 Soil 1/14/15 
Discrete Soil Samples from 

Boring B12 
KB91EHE-S-D-B12-02-A-4.0 EKB91036 AZ09773 Soil 1/14/15 

KB91EHE-S-D-B12-03-A-8.0 EKB91037 AZ09774 Soil 1/14/15 

KB91EHE-S-D-B6-01-A-2.0 EKB91038 AZ09775 Soil 1/14/15 
Discrete Soil Sample from 

Boring B6 

SDG 75399 

KB91EHE-S-D-B6-02-A-4.0 EKB91039 AZ09776 Soil 1/14/15 
Discrete Soil Samples from 

Boring B6 (Duplicate 

Sample from 7.5’ Depth) 

KB91EHE-S-D-B6-03-A-7.5 EKB91040 AZ09777 Soil 1/14/15 

KB91EHE-S-D-B6-04-D-7.5 EKB91041 AZ09778 Soil 1/14/15 

KB91EHE-S-D-B7-01-A-2.0 EKB91042 AZ09779 Soil 1/14/15 
Discrete Soil Samples from 

Boring B7 

KB91EHE-S-D-B7-02-A-4.0 EKB91043 AZ09780 Soil 1/14/15 
(MS/MSD Samples from 

2.0’and 4.0’ Depths) 

KB91EHE-S-D-B7-03-A-7.5 EKB91044 AZ09781 Soil 1/14/15 (Duplicate Sample from 7.5’ 

Depth) KB91EHE-S-D-B7-04-D-7.5 EKB91045 AZ09783 Soil 1/14/15 

KB91EHE-S-D-B17-01-A-2.0 EKB91046 AZ09784 Soil 1/14/15 
Discrete Soil Samples from 

Boring B17 
KB91EHE-S-D-B17-02-A-4.0 EKB91047 AZ09785 Soil 1/14/15 

KB91EHE-S-D-B17-03-A-7.0 EKB91048 AZ09786 Soil 1/14/15 

KB91EHE-S-D-B19-01-A-2.0 EKB91049 AZ09787 Soil 1/14/15 
Discrete Soil Samples from 

Boring B19 
KB91EHE-S-D-B19-02-A-4.0 EKB91050 AZ09788 Soil 1/14/15 

KB91EHE-S-D-B19-03-A-7.5 EKB91051 AZ09789 Soil 1/14/15 

KB91EHE-S-D-B14-01-A-3.0 EKB91052 AZ09790 Soil 1/15/15 
Discrete Soil Sample from 

Boring B14 

KB91EHE-S-D-B10-01-A-3.0 EKB91053 AZ09791 Soil 1/15/15 
Discrete Soil Sample from 

Boring B10 

KB91EHE-S-D-B13-01-A-5.0 EKB91054 AZ09792 Soil 1/15/15 
Discrete Soil Sample from 

Boring B13 

KB91EHE-S-D-B11-01-A-3.0 EKB91055 AZ09793 Soil 1/15/15 
Discrete Soil Sample from 

Boring B11 

KB91EHE-S-D-B15-01-A-3.0 EKB91056 AZ09794 Soil 1/15/15 
Discrete Soil Sample from 

Boring B15 

KB91EHE-W-D-01-R EKB91057 AZ09795 Water 1/15/15 
Rinsate of Decontaminated 

Soil Sampling Equipment 

KB91EHE-S-D-B13-02-D-5.0 EKB91058 AZ09796 Soil 1/15/15 
Duplicate of Discrete Soil 

Sample from Boring B13 

KB91EHE-S-D-B16-01-A-2.0 EKB91059 AZ09797 Soil 1/15/15 
Discrete Soil Samples from 

Boring B16 (MS/MSD 

Samples from 7.0’ Depth) 

KB91EHE-S-D-B16-02-A-4.0 EKB91060 AZ09798 Soil 1/15/15 

KB91EHE-S-D-B16-03-A-7.0 EKB91061 AZ09799 Soil 1/15/15 

KB91EHE-S-D-B20-01-A-2.0 EKB91062 AZ09800 Soil 1/15/15 
Discrete Soil Samples from 

Boring B20 
KB91EHE-S-D-B20-02-A-4.0 EKB91063 AZ09801 Soil 1/15/15 

KB91EHE-S-D-B20-03-A-7.0 EKB91064 AZ09802 Soil 1/15/15 

KB91EHE-S-D-B18-01-A-2.0 EKB91065 AZ09803 Soil 1/15/15 

Discrete Soil Samples from 

Boring B18 

KB91EHE-S-D-B18-02-A-4.0 EKB91066 AZ09804 Soil 1/15/15 

KB91EHE-S-D-B18-03-A-7.0 EKB91067 AZ09805 Soil 1/15/15 

KB91EHE-S-D-B18-04-A-9.0 EKB91068 AZ09806 Soil 1/15/15 

  



Revision No. 1 

Draft EHE for Former UST KB-91 Site Section 4 

Marine Corps Base Hawaii, Kaneohe, Hawaii July 2015 

 

4-15 

 

SDG 75802 

KB91EHE-W-D-MW4-01-A EKB91072 AZ12345 Water 3/10/15 

Groundwater Sample from 

KB-91-4 (MS/MSD Sample 

Collected) 

KB91EHE-W-D-MW4-03-D EKB91073 AZ12346 Water 3/10/15 
Duplicate of Groundwater 

Sample from KB-91-4 

KB91EHE-W-D-R EKB91074 AZ12347 Water 3/10/15 

Rinsate of Decontaminated 

Groundwater Sampling 

Equipment 

KB91EHE-W-D-MW2-01-A EKB91075 AZ12348 Water 3/10/15 
Groundwater Sample from 

KB-91-2 

SDG 75351 (E2 2015) 

EKB100SI-W-D-01-F EKB100010 AZ09554 Water 1/13/15 Field Source Water Blank 

4.3.8 Sample Handling, Storage, and Shipping 

Sample custody procedures were followed in accordance with those established in NAVFAC 

Pacific ERP Procedure III-E, Record Keeping, Sample Labeling, and Chain-of-Custody 

Procedures, and Procedure III-F, Sample Handling, Storage, and Shipping Procedures (DON 

2007).  The COC forms filled out for the samples collected during this EHE are included in 

Appendix G. 

4.3.9 Equipment Decontamination 

Sample collection equipment that was reused was decontaminated prior to each use in 

accordance with NAVFAC Pacific ERP Procedure I-F, Equipment Decontamination (DON 

2007) to minimize the potential for cross-contamination among sample depth intervals, 

sampling locations, and sites. 

The field team decontaminated non-disposable sampling equipment with the following five-

step process: 

1. Sampling equipment was scrubbed with a nylon brush in a plastic 5-gallon bucket of 

Liquinox® detergent and potable water; 

2. Sampling equipment was rinsed with a nylon brush in a plastic 5-gallon bucket of 

distilled water; 

3. Sampling equipment was sprayed with isopropyl alcohol; 

4. Sampling equipment was rinsed in a 5-gallon bucket of distilled water; and 

5. Sampling equipment was sprayed with distilled water. 

All consumable equipment (e.g., gloves, acetate sampling sleeves, etc.) and liquid and solid 

wastes (e.g., decontamination water, purge water, soil cuttings etc.) were handled in 

accordance with the investigation-derived waste (IDW) procedures described in Section 4.3.10 

below. 

4.3.10 Investigation-Derived Waste 

IDW consists of all materials generated during the sampling that may be contaminated with 

COPCs.  The field activities generated waste including, but not limited to, the following: 
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 Soil cuttings from discrete sampling and monitoring well installation, 

 Well development water and purge water, 

 Decontamination water, and 

 Disposable personal protective equipment (PPE) and sampling equipment. 

Soil cuttings, development/purge water, and decontamination water generated during field 

activities were drummed on site in steel 55-gallon open top drums.  IDW drums were labeled 

in accordance with NAVFAC Pacific ERP Procedure I-A-6, IDW Management, Section 5.4.3, 

Drum Labeling (DON 2007).  After being classified as non-hazardous waste, the drum contents 

will be disposed of by Motu Services, LLC in July 2015.  The paperwork for the IDW 

generated during this project is currently being processed by PVT landfill.  Copies of the non-

hazardous IDW manifests can be found in Appendix H. 

Disposable PPE and sampling equipment (e.g., acetate drill rod sleeves, etc.) were not heavily 

soiled; therefore, they were rendered non-hazardous through physical removal of adhering 

gross soil.  The PPE and disposable sampling equipment were collected in plastic trash bags 

and disposed of off-site as non-hazardous municipal waste.   

All waste materials generated in the support zone were considered non-IDW trash and were 

properly disposed of as municipal waste. 

4.3.11 Field Documentation 

Field measurements and observations were documented in a project dedicated field logbook 

with reference to borehole log sheets, well completion log sheets, well development log sheets, 

and groundwater well purge and sample collection log sheets.  All field data was recorded into 

logs or entered into the field logbook.  The field logbook was maintained in accordance with 

NAVFAC Pacific ERP Procedure III-D, Logbooks (DON 2007).  The logbook was clearly 

identified with the name of the activity, person assigned responsibility for maintenance of the 

logbook, and the beginning and ending dates of the entries.  Entries were recorded with 

indelible ink in chronological order and in sufficient detail to enable a reviewer to reconstruct 

pertinent events that occurred during the course of the fieldwork.  The logbook served as the 

primary record of field activities and was maintained in good condition in a clean area.  Entries 

on pre-printed data forms followed the same requirements as used in entering information into 

the logbook.  Logbook entries from the EHE field activities can be found in Appendix A. 

The logbook contains a record of general field activities.  Entries were signed or initialed by 

the individual making the entries at the end of each day.  Page numbers were entered on each 

logbook page.  The Field Team Leader (FTL) or designated field personnel scanned completed 

pages periodically and the logbook was reviewed on a regular basis during the course of the 

fieldwork. 

After the completion of field activities, field data entered onto field logs (Appendix B) were 

converted into electronic format (Appendices E and F), and the logs were kept on file in E2’s 

office.  The project WP (E2 2014a) details the documentation and records procedures followed 

during this project. 
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4.3.12 Laboratory Documentation 

The analytical laboratory (Agricultural Priority Pollutants Laboratories, Inc. [APPL]) provided 

fully documented data packages (or Sample Delivery Groups [SDGs]) that included a cover 

page, case narrative, results for field samples, results for associated QA/QC data, raw data, and 

chromatograms.  Laboratory data package deliverables included electronic data deliverables 

(EDDs), using a template provided by NAVFAC Hawaii, and final hard copy deliverables.  

Analytical data was transferred directly using electronic versions of the data obtained from the 

analytical laboratory.  Data was stored, organized, sorted, and queried using the database 

created for this project.   
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Section 5 EHE Findings 

5.1 Soil Sampling Results 

A total of 61 discrete near-surface and subsurface soil samples were collected from within the 

boundaries of the Site.  The discrete soil samples were collected from about 0.5 to 2.5 feet, 3.0 

to 4.0 feet, and 5.5 to 9.0 feet bgs at each of the 23 borehole locations established at the Site.  

The soil samples were analyzed for the following COPCs: 

 TPH-DRO/RRO (Solid Waste [SW]-846 8015C); 

 PAHs (SW-846 8270C); and 

 VOCs (SW-846 8260B).  

5.1.1 Discrete Soil Sampling Results 
A total of 14 out of the 61 soil samples collected contained either TPH-DRO, TPH-RRO, 

benzo(a)pyrene, benzo(b)fluoranthene, naphthalene, 1-1-2-2-tetrachloroethane, or PCE at 

concentrations that exceeded their associated HDOH Tier 1 Unrestricted EALs.  The TPH-

DRO results are depicted on Figure 5-1.  For the figures, the highest concentration detected in 

either the primary or field duplicate sample collected from a given location is shown.  The 

analytical results obtained on the 14 samples that exceeded the HDOH Tier 1 Unrestricted 

EALs are presented in Table 5-1.  The discrete soil sample exceedances are summarized below: 

 TPH-DRO was detected in 12 samples at elevated concentrations ranging from 190 to 

9,300 mg/kg, exceeding the Tier 1 Unrestricted EAL of 100 mg/kg. 

 TPH-RRO was detected in 14 samples at elevated concentrations ranging from 560 to 

14,000 mg/kg, exceeding the Tier 1 Unrestricted EAL of 500 mg/kg. 

 Benzo(a)pyrene was detected in one sample at a concentration of 2.1 mg/kg, exceeding 

the Tier 1 Unrestricted EAL of 0.15 mg/kg. 

 Benzo(b)fluroanthene was detected in one sample at a concentration of 1.5 mg/kg, 

equal to the Tier 1 Unrestricted EAL of 1.5 mg/kg. 

 Naphthalene was detected in three samples at concentrations ranging from 4.5 to 7.3 

mg/kg, exceeding the Tier 1 Unrestricted EAL of 4.5 mg/kg. 

 1-1-2-2-Tetrachloroethane was detected in one sample at a concentration of 16 mg/kg, 

exceeding the Tier 1 Unrestricted EAL of 0.009 mg/kg. 

 PCE was detected in one sample at a concentration of 0.22 mg/kg, exceeding the Tier 

1 Unrestricted EAL of 0.088 mg/kg.  

 All other analyte detections above laboratory DLs were below the associated Tier 1 

Unrestricted EALs. 

 For volatile organics analyses, the following analytes had limits of detection (LOD) in 

exceedance of the Tier 1 Unrestricted EALs in some samples and were reported as ND: 

1,1,2-trichloroethane, 1,1-dichloroethane, 1,2,3-trichloropropane, 1,2-

dibromomethane, 1,2-dichloroethane, 1,2-dichloropropane, 4-methyl-2-pentanone, 
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acetone, bromodichloromethane, bromomethane, carbon tetrachloride, chloroform, 

chloromethane, cis-1,2-dichloroethylene, cis-1,3-dichloropropene, 

dibromochloromethane, methylene chloride, trans-1,3-dichloropropene, and vinyl 

chloride.  

A comprehensive summary of the soil sample results is contained in Appendix I and the 

complete analytical laboratory reports are contained in Appendix J (presented on compact disc-

read only memory [CD-ROM]).   

The lateral and vertical distribution of TPH-DRO contamination in site soils is shown on 

Figure 5-1.  As observed in this figure, the highest levels of TPH contamination was detected 

in capillary fringe soils collected from beneath the vehicle maintenance bay within the footprint 

of Building 332, in five boreholes (BH10, 11, 13, 14, and 15). 

Table 5-1:  January 2015 Soil Sample Analytical Results compared to HDOH Tier 1 

Unrestricted EALs  

Borehole 

Location / 

Sample Depth 

EPA 

Sample ID 

TPH PAHs VOCs 

TPH-

DRO 

(mg/kg) 

TPH-

RRO 

(mg/kg) 

Benzo(a) 

pyrene 

(mg/kg) 

Benzo(b) 

fluoranthene 

(mg/kg) 

Naph-

thalene 

(mg/kg) 

1-1-2-2-

Tetrachlo

roethane 

(mg/kg) 

PCE 

(mg/kg) 

HDOH Tier 

1 EALs1 

(mg/kg) 

100 500 0.15 1.5 4.5 0.009 0.088 

BH05 / 2.5' bgs EKB91013 95 560 0.022 0.034 0.0043   

BH07 / 7.5' bgs EKB91044 7,500 11,000      

BH08 / 7.5' bgs EKB91020 3,100 3,300      

BH09 / 7.0' bgs EKB91024 1,200 1,300      

BH10 / 3.0' bgs EKB91053 9,300 14,000   7.3  0.22 

BH11 / 3.0' bgs EKB91055 6,500 5,700   2.7   

BH12 / 8.0' bgs EKB91037 3,300 7,900      

BH13 / 5.0' bgs EKB91058 2,700 2,700 2.1 1.5 4.4   

BH14 / 3.0' bgs EKB91052 8,700 9,900   4.5   

BH15 / 3.0' bgs EKB91056 7,500 10,000      

BH17 / 2.0' bgs EKB91046 87 570   0.0033   

BH18 / 9.0' bgs EKB91068 660 1,100 0.0033 0.0024 0.082   

BH19 / 5.0' bgs EKB91054 6,600 6,600   4.6 16  

BH23 / 9.0' bgs EKB91034 190 360   0.11   

Notes: 

All results presented in mg/kg. 

Blank cells indicate concentrations were not detected (ND) above the respective detection limit (DL). 

Red Boldface – Indicates the result is in exceedance of the HDOH Tier 1 EAL.  
1HDOH Tier 1 Unrestricted EALs, Environmental Management Division, Fall 2011.  Sites for unrestricted use with groundwater that is not a 
current or potential source of drinking water and the nearest surface water body is greater than 150 meters away (Table B-1). 
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5.2 Groundwater Well Sampling Results 

Groundwater samples were collected from two (2) of the four (4) monitoring wells at the Site, 

including MW-KB91-4, the single well that was installed during this project.  Two wells were 

not sampled due to the presence of free product in the wells (MW-KB91-1 and -3).  One 

primary sample was collected from each well (MW-KB91-2 and -4), in addition to one 

equipment rinsate and one field duplicate (from MW-KB91-4).  The analytical results 

compared to the HDOH Tier 1 Unrestricted EALs are presented in Table 5-2.  The samples 

were analyzed for the following COPCs: 

 TPH-GRO/DRO/RRO (SW-846 8015C); 

 PAHs (SW-846 8270C); and 

 VOCs (SW-846 8260B).  

The groundwater analytical results indicated the following:  

 The VOC PCE was detected in the groundwater sample from MW-KB91-4 at an 

estimated concentration of 0.27 µg/L, which did not exceed the Tier 1 Unrestricted 

EAL of 180 µg/L. 

 The PAH compound naphthalene was detected in a groundwater sample at estimated 

concentrations of 0.070 µg/L.  The detected concentration exceeded the Tier 1 

Unrestricted EAL of 210 µg/L.  

Figures 5-2 and 5-3 show the analytical results (TPH-DRO and PCE, respectively) from the 

groundwater samples collected from the Site.  A summary of the groundwater sample results 

is contained in Appendix I and the complete analytical laboratory reports are contained in 

Appendix J (presented on CD-ROM).   
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5.3 Nature and Extent of Capillary Fringe Soil Contamination 

Soil contamination at the Site consists primarily of TPH-DRO and -RRO contamination in 

exceedance of the HDOH Tier 1 EALs.  The highest instances of TPH contamination were 

found in the capillary fringe interval of four boreholes (BH07, 08, 09, and 12); and from the 

single depth interval (at the capillary fringe) sampled in five boreholes (BH10, 11, 13, 14, and 

15).  The boreholes in which the contamination was detected are all located either within the 

footprint or immediately east of Building 322.  

Additional contaminants detected at levels that slightly exceeded the HDOH Tier 1 

Unrestricted EALs include the PAH compounds benzo(a)pyrene and benzo(b)fluoranthene 

found in BH20 at the capillary fringe, and naphthalene found in all depth intervals in BH19.  

VOCs 1-1-2-2-tetrachloroethane and PCE were also found in the soil at the Site:  1-1-2-2-

tetrachloroethane in the capillary fringe soil at BH19, and PCE in the intermediate depth 

interval of BH19.  Boreholes BH19 and BH20 are directly adjacent to the transition from 

concrete pavement to asphalt just to the east of Building 322. 

5.4 Nature and Extent of Groundwater Contamination 

Groundwater concentrations in the two monitoring wells sampled at the Site did not exceed 

HDOH Tier 1 Unrestricted EALs for any of the COPCs analyzed.  The VOCs PCE and total 

xylenes and the PAH naphthalene were detected, but at low, estimated concentrations.  

However, free floating product remains in the two monitoring wells located at the former UST 

KB-91 excavation (MW-KB91-1) and just to the east of Building 322 (MW-KB91-3).  Thus, 

a thin layer of free floating product remains on the shallow groundwater surface underneath 

the northern portion of Building 322.  Photographs of the free floating product observed in 

these wells during field activities can be found in Appendix C.   

5.5 Trends in Site Groundwater Contamination 

In wells MW-KB91-2 and -4, no contaminants were found in exceedance of the HDOH Tier 1 

Unrestricted EALs; however, free product was observed in wells MW-KB91-1 and -3 during 

the groundwater sampling activities.  Monitoring wells MW-KB91-1 and -3 are located just to 

the west and east of Building 322, respectively.  Free product has been detected in these two 

monitoring wells since 2008 and 2009, respectively.  The lateral extent of free product 

contamination at the Site appears to be relatively stationary.   

5.6 Conceptual Site Model 

The Conceptual Site Model (CSM) for the Site is presented on Figure 5-4 and is briefly 

discussed in this section.  The CSM identifies potential exposure pathways for the ecological 

and human receptors that were evaluated during this EHE.   

The CSM is based on anecdotal information provided by Mr. Jeffrey Larson of MCB Hawaii’s 

Environmental Department, observations made by E2 personnel at the Site during the site 

reconnaissance conducted in July and September 2013, and the environmental data collected 
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during this EHE.  Information obtained during previous investigations was also considered.  

The EHE evaluated whether chemical releases of petroleum, PAHs, and VOCs have occurred 

at the Site due to past maintenance operations and disposal practices.  These COPCs are 

appropriate for the Site based on historic sampling information and site use.  Metals were not 

included because historic sampling at the Site did not detect elevated levels of metals.  The 

intent of the EHE was to determine the nature and extent of these COPCs in site soils and 

groundwater and to assess any potential threats to human health, ecological receptors, and the 

environment at the Site.   

UST KB-91 was removed in 1996 and is not believed to have been the source of the observed 

contamination, based upon visual observations made during removal of the tank and 

subsequent site characterization work at the Site.  The majority of the soil contamination at the 

Site is encountered in the vicinity of the capillary fringe and appears to be located adjacent to 

and beneath the subterranean vehicle maintenance bay in Building 322.  The depth to the 

capillary fringe ranges between around 6.5 to 9.0 feet bgs in the areas surrounding the vehicle 

maintenance bay and 1.5 to 3.0 feet bgs in the vehicle maintenance bay itself.  Free floating 

product was encountered in the two monitoring wells (MW-KB91-1 and -3) that are located 

just to the southwest and east of the vehicle maintenance bay, respectively.  Based upon these 

observations, it is concluded that the likely source of the observed petroleum contamination at 

the Site is from spillage and seepage of oil and petroleum products within the vehicle 

maintenance bay during historic use of the Site for vehicle repair.   

As shown on Figure 5-4, the receptors that have potentially complete exposure pathways 

include onsite occupational workers (i.e., Motor Pool personnel) and on-site construction 

workers.  Potential transport mechanisms to be considered include direct contact, air transport, 

and leaching to groundwater.  Potential exposure routes include incidental ingestion and 

dermal contact with soil.  Inhalation of VOCs and particulates is not a concern since the Site 

is paved and there are no enclosed structures present at the Site.  In addition, contamination of 

drinking water supplies by the residual contamination present at the Site is not considered to 

be a significant concern since the Site lies seaward of the UIC line and no viable drinking water 

source is located within several miles of the Site. 

 



FIGURE 5-4
CONCEPTUAL SITE MODEL

UST KB-91 MOTOR POOL SITE
MARINE CORPS BASE HAWAII, KANEOHE, HAWAII

Exposure Pathway Receptors
Current Land Use Future Land Use

Contributing Source Transport Mechanism Exposure Route

Onsite 
Occupational 

Workers
Ecological 
Receptors

Onsite 
Occupational 

Workers

Onsite 
Construction 

Workers
Ecological 
Receptors Rationale

Incomplete Incomplete Incomplete Potentially 
Complete Incomplete

Incomplete for occupational workers users who will not come into direct contact with 
subsurface soils.  Potentially complete for construction workers because possible 
excavation activities could allow direct contact and thus possible ingestion of subsurface 
soils.  Incomplete for ecological receptors who will not come into direct contact with 
subsurface soils.

Incomplete Incomplete Incomplete Potentially 
Complete Incomplete

Incomplete for occupational workers and who will not come into direct contact with 
subsurface soils.  Potentially complete for construction workers because possible 
excavation activities could allow direct contact and thus possible ingestion of subsurface 
soils.  Incomplete for ecological receptors who will not come into direct contact with 
subsurface soils.

Insignificant Insignificant Potentially 
Complete

Potentially 
Complete Insignificant

Air transport and inhalation of VOCs by onsite construction workers is potentially complete 
should the subsurface soil become exposed during excavation activities.  Vapor intrusion 
into Building 322 is potentially complete, but likely insignificant due to the open nature of the 
building.  Ecological receptor exposure is insignificant compared to other pathways.

Incomplete Incomplete Incomplete Potentially 
Complete Incomplete

Air transport and inhalation of particulates by onsite construction workers is potentially 
complete should the subsurface soil become exposed during excavation activities.  
Incomplete for occupational workers and ecological receptors who would not be exposed to 
particulates from subsurface soils.

Incomplete Incomplete Incomplete Potentially 
Complete Incomplete

Incomplete for occupational workers and ecological receptors because there is no point of 
exposure such as a spring and groundwater is at a depth of 7.5 feet bgs, and shallow 
groundwater is not a current or likely future source of drinking water. Potentially complete 
for future construction workers during excavation activities because groundwater 
contamination is present on-site.

Incomplete Incomplete Incomplete Potentially 
Complete Incomplete

Incomplete for occupational workers and ecological receptors because there is no point of 
exposure such as a spring and groundwater is at a depth of 7.5 feet bgs, and shallow 
groundwater is not a current or likely future source of drinking water. Potentially complete 
for future construction workers during excavation activities because groundwater 
contamination is present on-site.

Insignificant Incomplete Potentially 
Complete

Potentially 
Complete Incomplete

Insignificant for occupational users and ecological receptors because there is no point of 
exposure such as a spring and groundwater is at a depth of 7.5 feet bgs, and shallow 
groundwater is not a current or likely future source of drinking water. Potentially complete 
for future construction workers during excavation activities because groundwater 
contamination is present on-site. Vapor intrusion into Building 322 is potentially complete.

Incomplete Insignificant Incomplete Incomplete Insignificant
Incomplete for occupational and construction workers because no coastline is present 
onsite and the closest coastline is not utilized by these workers.  Insignificant for ecological 
receptors due to the great distance to the shoreline.

Incomplete Insignificant Incomplete Incomplete Insignificant
Incomplete for occupational and construction workers because no coastline is present 
onsite and the closest coastline is not utilized by these workers. Insignificant for ecological 
receptors due to the great distance to the shoreline.

Incomplete Insignificant Incomplete Incomplete Insignificant
Incomplete for occupational workers and construction workers because no coastline is 
present onsite and the closest coastline is not utilized by these workers.  Insignificant for 
ecological receptors due to the great distance to the shoreline.

Incomplete Insignificant Incomplete Incomplete Insignificant

Incomplete for the current and future onsite workers, construction workers and recreational 
users because the shoreline near the site is not used for recreational fishing. Insignicant for 
marine benthic organisms (fish and shellfish) inhabiting sediments off the nearshore 
environment because of the great distance to the shoreline.
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Section 6 Environmental Hazard Evaluation 
The EHE process was developed by the HDOH to serve as a link between Site Inspection (SI) 

activities and the proposed response activities to be undertaken and evaluated in a Remedial 

Alternatives Analysis.  This assessment compares the highest COPC concentrations to the Tier 

1 EALs while considering only limited site-specific conditions.  The discrete soil sample 

results that contained analytes exceeding the Tier 1 EALs, are highlighted in Table 5-1.  This 

EHE is intended to identify potential environmental hazards associated with contaminant 

concentrations in site media through comparison with HDOH Tier 1 EALs established for 

common environmental hazards.  A summary of these common environmental hazards are 

listed below: 

Contaminated Soil 

 Direct exposure:  exposure to contaminants via incidental ingestion, dermal absorption, 

and inhalation of vapors or dust in outdoor air 

 Vapor intrusion:  emission of volatile contaminants from soil into overlying buildings 

 Leaching:  leaching of contamination from soil by infiltration of surface water (e.g., 

rainfall, irrigation, etc.) and downward migration of leachate into underlying 

groundwater 

 Terrestrial ecotoxicity:  toxicity to terrestrial flora and fauna 

 Gross contamination:  potentially mobile free product, odors, aesthetics, explosive 

hazards, and general resource degradation 

Contaminated Groundwater 

 Drinking water toxicity:  toxicity concerns associated with contamination of 

groundwater used as a current or potential drinking water source 

 Vapor intrusion:  emission of volatile contaminants from groundwater into overlying 

buildings 

 Aquatic ecotoxicity:  discharges of contaminated groundwater to surface water bodies 

and toxicity to aquatic organisms, including fish and shellfish used for human 

consumption 

 Gross contamination:  potentially mobile free product, odors, aesthetics, explosive 

hazards, and general resource degradation 

6.1 Current Site Conditions 

Soil sample results from the previous and the current investigations, which are summarized in 

Section 1.1.3 and Section 5.1, respectively, show that elevated levels of TPH-DRO/RRO, and 

to a lesser extent VOCs 1-1-2-2-tetrachloroethane and PCE and PAH compounds 

benzo(a)pyrene, benzo(a)fluoranthene, and naphthalene, exist within the site soils at 

concentrations ranging from ND to 9,300; 14,000; 16; 0.22; 2.1; 1.5; and 7.3 mg/kg, 

respectively.  The groundwater sample results found no COPC concentrations exceeding Tier 
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1 EALs in the two monitoring wells that were sampled (MW-KB-91-2 and -4).  However, the 

two monitoring wells located adjacent to and east and west of Building 322 (MW-KB-91-1 

and -3, respectively) continue to contain free floating petroleum product. 

6.2 Potential Human Health and Environmental Hazards 

Residual contamination at a site may pose environmental hazards.  A potential environmental 

hazard is identified when contaminant concentrations in soil or groundwater exceed HDOH 

Unrestricted Land Use Tier 1 EALs and site-specific HDOH Tier 1 Construction/Trench 

Worker direct exposure action levels.  A site-specific EAL exceedance identifies potential 

receptors, as well as the exposure path, necessary to create a hazard.  Evaluation of potential 

receptors and exposure pathways to near-surface and subsurface soil assessed by this EHE 

primarily target on-site occupational workers (i.e., Motor Pool personnel) and construction 

workers, as well as ecological receptors.  Based upon the characteristics of the Site, the Tier 1 

EALs for sites with groundwater that is not a current or potential source of drinking water and 

with a surface water body greater than 150 meters away were used in the screening. 

6.3 COCs and Affected Media 

The CSM for the Site is presented on Figure 5-4 and is briefly discussed in this section.  The 

CSM identifies potential exposure pathways for the human and ecological receptors that were 

evaluated for this EHE.  A complete exposure pathway requires four key elements:  chemical 

sources, transport mechanisms, potentially exposed human or ecological receptors, and routes 

of exposure to impacted media.  All four factors are required for a complete exposure pathway; 

if any one factor is missing, the pathway is considered incomplete.  Because an incomplete 

pathway does not pose a potential hazard, incomplete pathways were not evaluated in this 

EHE.   

The primary COPCs detected in the discrete soil samples are TPH-DRO and -RRO.  TPH 

contamination was predominately encountered in and around the footprint of Building 322, 

based upon the discrete soil sample results (Figures 5-1 through 5-3).  TPH contamination 

exceeding the Tier 1 EALs was also almost exclusively observed in the discrete samples 

collected from the capillary fringe depth interval.  Based on the nature of the contaminant 

deposition (i.e., localized releases from the vehicle maintenance bay), the area of elevated TPH 

contamination is suspected to be largely confined to the capillary fringe soils located 

underneath the northern half of Building 322.  Impacted media at the Site include subsurface 

soils located near the capillary fringe and shallow groundwater.  

6.4 Exposure Pathways 

The Site encompasses an area at Building 322 that contains an underground vehicle 

maintenance bay, which is used as a grease rack/oil change/lubrication area.  The future land 

use for the Site will remain commercial / industrial.  Onsite structures include the vehicle 

maintenance bay area at the northern half of Building 322, a waste accumulation area at the 

southern half of Building 322, and a concrete wash pad located to the south of Building 322.  

There are two concrete-lined collection sumps in the submerged maintenance bay that are used 
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to collect fuel or oil accidently released into the maintenance bay.  These sumps also collect 

rainwater during heavy rainfall events since the sides of the building are open.  Rainwater that 

accumulates in these concrete sumps is transferred to the grit trap and OWS unit present to the 

south at the former UST KB-100 site.   

For this evaluation, it is assumed that exposure to on-site occupational and construction 

workers can occur via the transport mechanisms of direct contact, air transport, and leaching 

to groundwater.  Indoor air quality concerns are not an issue at the Site because Building 322 

is an open, approximately 20-foot tall structure.  For commercial / industrial sites, soils situated 

below a depth of one meter are assumed to be “isolated” and not likely to be exposed during 

unauthorized subsurface activities; however, during future potential redevelopment of the Site, 

excavation and removal of soils from depths up to five meters or greater is possible (e.g., for 

underground parking garages, elevator shafts, utilities, etc.) (HDOH 2012b)  As a result, the 

direct exposure action levels associated with future construction/trench worker exposures were 

evaluated for this potential future exposure scenario. 

Potential exposure routes include ingestion, dermal contact, and inhalation of vapors and 

particulates.  Potentially complete pathways and exposure routes for each receptor include the:  

1. On-site current or future construction worker who is exposed to: 

 Direct contact through incidental ingestion and dermal contact; 

 Inhalation of vapors and particulates via air transport; and  

 Ingestion, dermal contact, and inhalation of vapors via leaching to groundwater. 

6.5 Soil Environmental Hazards 

The CSM for the Site (Figure 5-4) shows that the receptors identified for the Site are onsite 

occupational and construction workers, as well as ecological receptors.   

Based on the data collected during the historic environmental investigations and the current 

EHE, the Tier 1 screening identifies potential hazards related to the soil concentrations 

measured at the Site.  Table 6-1 presents the potential environmental hazards for soil 

contaminants of concern (COCs).  Tier 1 EAL Surfer Summary Reports for Unrestricted and 

construction worker Land Uses are included in Appendix K.   
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Table 6-1:  Screening Evaluation for Soil COCs 

Analyte 

Maximum 

Concentration 

(mg/kg) 

Human Health Risks Impacts to 

Terrestrial 

Habitats 

Gross 

Contamination 
Leaching Direct 

Exposure 
Vapor 

TPH-DRO 9,300 Yes - No Yes Yes 

TPH-RRO 14,000 Yes - No Yes Yes 

Benzo(a)pyrene 2.1 Yes - No No No 

Benzo(b)fluoranthene 1.5 Yes - No No No 

Naphthalene 7.3 No Yes No No No 

1-1-2-2-

Tetrachloroethane 
16 Yes Yes No No Yes 

PCE 0.22 No Yes No No No 

Note: Results are based on HDOH Tier 1 EALs for Unrestricted Land Use Scenario (HDOH Surfer Program 2012). 

Potential environmental hazards were evaluated for their applicability to the Site.  Potential 

environmental hazards that are considered to be insignificant at the Site based on available 

information were eliminated from further consideration and not evaluated further.  Potential 

environmental hazards identified as posing a potential threat to human health and/or the 

environment are evaluated further in this EHE. 

6.5.1 Direct Exposure 

Direct exposure hazards to human health and the environment involved direct contact with 

contaminated soil.  Direct contact can be made via incidental ingestion of soil, dermal contact 

with soil, and inhalation of soil particulates by human and ecological receptors.   

The soil contamination is only present in the subsurface at the Site at depths just above the 

shallow groundwater table.  As a result, the residual contamination does not pose a risk to 

direct exposure to onsite occupational workers.  However, this exposure pathway is potentially 

complete for onsite construction workers in the event of future excavation work at the Site. 

6.5.2 Vapor Intrusion from Soil 

Volatile chemicals detected in soil or groundwater can potentially migrate in a vapor phase 

through the unsaturated zone to indoor or ambient air where human populations could 

potentially be exposed.  This exposure pathway is considered incomplete for the following two 

reasons: 

1) The volatility of the two major contaminants of concern detected at the Site (TPH-DRO 

and -RRO) is low; and 

2) The detected soil and groundwater contamination is largely encountered beneath 

Building 322, which is an approximately 20-foot tall open structure which lacks the 

type of confined space required for high concentrations of volatile compounds to 

accumulate within the breathing zone.   

6.5.3 Leaching 

Leaching refers to the movement of contaminants dissolved in water percolating through soil 

in the capillary fringe and potentially into underlying groundwater.  Leaching potential is 

governed by chemical-specific properties and soil characteristics.  Chemicals that are highly 

soluble in water and do not sorb tightly to soils have the highest leaching potential (i.e., are 
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considered “mobile”) and chemicals with low water solubilities that bind tightly to soils have 

low leaching potential (i.e., low mobility). 

The main contaminants at the Site, TPH-DRO and -RRO, are relatively insoluble (5 mg/L) and 

bind tightly to soil.  The Koc value for TPH-DRO is 5,000 cubic centimeters per gram (cm3/g).  

Chemicals with Koc values greater than 300 cm3/g are generally considered to be relatively 

immobile.  Similar to the evaluation of Koc values, HDOH evaluates the potential mobility of 

chemicals in soil leachate using a soil-water partition coefficient (Kd).  Chemicals with large 

Kd values indicate lower mobility in soil.  HDOH considers chemicals with a Kd values greater 

than 20 cm3/g to be essentially immobile.  The Kd value for TPH-DRO is 30 cm3/g.   

Based on the information presented above, the dominant soil contaminants present at the Site 

are relatively insoluble, bind tightly to the soil, and are relatively immobile with respect to 

leaching.  Thus, the contamination present at the Site does not pose a soil leaching hazard.   

6.5.4 Contamination of Drinking Water Supplies 

In the event contamination of drinking water supplies occurs, human receptors could 

potentially be exposed to chemicals that are present in the drinking water aquifer.  Depending 

on the site, contamination of drinking water supplies can occur directly (chemicals enter 

directly into an aquifer when released) or indirectly (impacted groundwater at shallow depths 

migrates into deeper aquifers).  As described in HDOH guidance (HDOH 2011), chemicals 

that tend to pose a threat to drinking water are typically soluble chemicals that do not sorb 

tightly to soils and have the potential to migrate within the capillary fringe (i.e., are “mobile”). 

The Site lies seaward of the UIC line and no viable drinking water source is located within 

several miles of the Site.  As a result, contamination of drinking water supplies by the residual 

contamination present at the Site is not considered to be a significant concern since there is no 

exposure pathway. 

6.5.5 Gross Contamination 

Gross contamination of soil and groundwater encompasses the presence of potentially mobile 

free product, offensive odors and objectionable taste (in drinking water), unaesthetic 

appearance, generation of explosive vapors or other safety hazards, and general resource 

degradation.  As described in HDOH guidance (HDOH 2011), it can be possible for soil to be 

contaminated at such high levels with some chemicals (e.g., xylenes, gasoline, etc.) that the 

soil could be flammable, but would not be considered toxic in the toxicological sense. 

The site-specific HDOH Surfer Summary Reports (Appendix K) indicate that gross 

contamination is a potential environmental concern; however, there have been no reports of 

odors or associated nuisance with the residual contamination that is present beneath the Site.  

Thus, under undisturbed conditions, this exposure pathway is incomplete. 

6.6 Potential Ecological Hazards 

Potential impacts to flora and fauna in terrestrial habitats and aquatic (i.e., surface water) 

habitats from the residual petroleum contamination present at the Site are not considered to be 
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significant concerns because there is no surface or shallow surface contamination at the Site 

and there are no terrestrial habitats and/or aquatic habitats located near enough to the Site to 

be negatively impacted. 
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Section 7 Quality Control and Validation 

7.1 Quality Assurance and Quality Control 

Field data and analytical laboratory data were reviewed and verified to ensure that the data 

presented in this report reflect what was actually done and fulfill applicable requirements in 

the Department of Defense (DoD) Quality Systems Manual (QSM) for Environmental 

Laboratories, Version 5.0 October 2013 (DoD 2013) and the project WP (E2 2014a).  Soil and 

groundwater samples were analyzed by APPL located in Clovis, California, and validated by 

Laboratory Data Consultants, Inc. (LDC) located in Carlsbad, California.  Laboratory data 

review and verification is described in Section 7.3.  Following laboratory generation, review, 

and submittal of the analytical results, the data were reviewed and verified in-house by the 

project chemist, as described in Section 7.4.  

The field duplicate and laboratory QC samples were reviewed and verified against the criteria 

specified in the DoD QSM and against in-house laboratory criteria when applicable criteria 

were not available in the DoD QSM.  QC results for laboratory analyses were evaluated for all 

soil and groundwater data collected as part of this EHE from January to March 2015.   

7.2 Analytical Laboratory Review  

The analytical laboratory reviewed data as follows: 

 The analyst performing the analyses reviewed 100 percent of the data. 

 The analyst review was followed by a 100 percent review by a peer or senior section 

analyst. 

 The laboratory QA section performed a complete review of ten percent of the data. 

 The laboratory project manager performed a final review on all completed data 

deliverables. 

7.3 Data Validation 

Analytical data was validated at 100 percent standard and ten percent full validation, which is 

an intensive review of the data that requires the validator to recalculate concentrations from 

then raw data generated by the laboratory.  Deliverables for full validation efforts include 

validated data, validation reports, and a Data Quality Analysis report.  Validated data consisted 

of Contract Laboratory Program (CLP)-equivalent forms with associated qualifiers and 

qualification codes.  Validation reports included a case narrative describing discrepancies or 

anomalies in the data and the validated data themselves.  Summaries of the three Data 

Validation Reports (DVRs), plus one from the adjacent UST KB-100 site (E2 2015), are 

summarized in Table 7-1 below, while the full DVRs can be found in Appendix L (on CD-

ROM). 
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Table 7-1:  Data Validation Reports Summary 

LDC Project # APPL SDG # Description Sample IDs 

33701A1 75398 Discrete soils EKB91001 – EKB91038 

33721A1 75399 
Discrete soils and rinsate blank of soil 

equipment (EKB91057) 
EKB91039 – EKB91068 

33999A1 75802 
Groundwater samples and rinsate blank of 

groundwater equipment (EKB91074) 
EKB91072 – EKB91075 

33690 (E2 2015) 75351 (E2 2015) Source water blank EKB100010 

7.4 Data Verification and Review  

The project chemist and subcontractor data evaluators verified the analytical data as follows: 

 The APPL laboratory hard copy deliverables (Appendix J) were compared to the 

laboratory EDD to verify consistency among deliverables. 

 The APPL laboratory data were reviewed against the DoD QSM criteria and against 

in-house laboratory criteria when criteria were not available in the DoD QSM.  APPL 

laboratory data were also reviewed for consistency with the field records (COC forms 

and field logs) and the field QC samples. 

 Data validation was performed by LDC.  The full DVRs and the Data Quality 

Assessment Report (DQAR) can be found in Appendix L and M, respectively.  

7.4.1 Assessment Parameters 

The review of laboratory data performed by LDC followed the U.S. Navy ERP, , including 

Procedure II-A, Data Validation Procedure and Procedure II-S, Data Quality Assessment 

Report Procedure (DON 2007) and the U.S. DoD QSM for Environmental Laboratories, 

Version 5.0 (July 2013), as well as the requirements outlined in the WP for this project (E2 

2014a).  The laboratory data review assessed the following parameters: 

 Sample review 

 Technical holding times 

 Gas Chromatography/Mass Spectrometer (GC/MS) instrument performance check 

 Initial calibration 

 Continuing calibration 

 Blanks 

 Surrogate spikes 

 MS/MSDs 

 Laboratory control samples (LCSs) 

 Internal standards 

 Target compound identifications 

 Compound quantitation and Contract Required Quantitation Limits (CRQLs) 

 Field duplicates 
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7.4.2 Overall Assessment of Data 
The analysis was conducted within all specifications of the methods.  Some results were 

rejected in both of the SDGs.  In addition, some exceptions were encountered that render some 

of the data qualified as an estimated value (see Section 7.4.3) below.  However, the limited 

rejected laboratory results did not affect the assessment of the data.  

7.4.3 Data Validation Summary 
A summary of the data validation exceptions discovered during review of the analytical data 

collected during this EHE is summarized in Table 7-2 below.   

Table 7-2:  Data Validation Exceptions Summary 

SDG Sample IDs (EKB91) Compound Flag 
A or 

P 
Reason 

75398 027 Cis-1,2-dichloroethene J (all detects) P LCS high (%R) 

75938 003 % moisture 
J (all detects)  

UJ (all non-detects) 
A 

Inadequate sample for % 

moisture 

75938 016 Indeno(1,2,3-cd)pyrene UJ (all non detects) A MS/MSD (%R) 

75938 016 Benzo(k)fluoranthene UJ (all non detects) A MS/MSD (%R) 

75938 
004, 007, 010, 

013,018,028,036,038 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 
J (all detects) A 

Compound quantitation, 

peak resolution 

75938 019,020,024,037,023 TPH as extractable R A 
Replicate data with less 

technically acceptability 

75938 023,034,038 TPH as extractable J (all detects) A Surrogates (%R) 

75399 063-067 Chloromethane UJ (all non detects) A 
Initial calibration 

verification (%D) 

75399 039-051, 059-062 Vinyl chloride UJ (all non detects) A 
Continuing calibration 

(%D) 

75399 063-067 Chloroethane UJ (all non detects) A 
Continuing calibration 

(%D) 

75399 042 

1,1,2,2-Tetrachloroethane 

1,1,2-Trichloroethane 
1,2,3-Trichloropropane 

UJ (all non detects) A MS/MSD (%R) 

75399 043 

1,1,2,2-Tetrachloroe 

1,1,2-Trichloroethane 
1,2,3-Trichloropropane 

1,2-Dibromoethane 

4-Methyl-2-pentanone 

UJ (all non detects) A MS/MSD (%R) 

75399 061 

1,1,2,2-Tetrachloroethane 

1,1,2-Trichloroethane  

1,2,3-Trichloropropane 
1,2-Dibromoethane 

1,2-Dichloroethane 

4-Methyl-2-pentanone 
Bromodichloromethane 

Bromoform 

Chlorobenzene 
cis-1,3-dichloropropene 

Dibromochloromethane 

Styrene 
trans-1,3-dichloropropene 

Xylenes, total 

UJ (all non detects) A MS/MSD (%R) (Q) 

75399 061 Acetone J (all detects) A MS/MSD (%R)  

75399 042 Chloromethane UJ (all non detects) A MS/MSD (RPD)  

75399 043 

2-Butanone 
4-Methyl-2-pentanone 

Acetone 

Chloroethane 

UJ (all non detects) A MS/MSD (RPD) 
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SDG Sample IDs (EKB91) Compound Flag 
A or 

P 
Reason 

75399 061 

2-Butanone 

Acetone 

Styrene 

Xylenes, total 

J (all detects)  

UJ (all non detects) 
A MS/MSD (RPD) 

75399 049 All PAHs 
J (all detects)  

UJ (all non detects) 
A Surrogate Spikes (%R) 

75399 052,053,056 All PAHs 
J (all detects)  

UJ (all non detects) 
P Surrogate Spikes (%R) 

75399 069 

Benzo(a)anthracene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 
Chrysene 

Fluoranthene 

Pyrene 

J (all detects) A MS/MSD (%R) 

75399 042 lndeno(1,2,3-cd)pyrene UJ (all non detects) A MS/MSD (RPD) 

75399 061 

1-Methylnaphthalene  

2-Methylnaphthalene 

Acenaphthene 
Acenaphthylene 

Benzo(k)fluoranthene 

Fluorene 
lndeno(1,2,3-cd)pyrene 

Naphthalene 

UJ (all non detects) A MS/MSD (RPD) 

75399 043,049,058,068,069 
Benzo(b)fluoranthene 

Benzo(k)fluoranthene 
J (all detects) A 

Compound quantitation, 

peak resolution 

75399 040,049,051 All PAHs R A 
Overall assessment of 

data 

75399 042 TPH-LRO UJ (all non detects) A MS/MSD (RPD) 

75399 043 TPH-DRO/LRO UJ (all non detects) A MS/MSD (RPD) 

75399 044,045 All TPH ranges R A 
Overall assessment of 

data 

Notes: 

J (Estimated):  The compound or analyte was analyzed for and positively identified by the laboratory; however the reported concentration is 

estimated due to nonconformances discovered during data validation. 

U (Non-detect):  The compound or analyte was analyzed for and positively identified by the laboratory; however the analyte should be 

considered non-detect at the reported concentration due to the presence of contaminants detected in the associated blank(s). 

UJ (Non-detected estimated):  The compound or analyte was reported as not detected by the laboratory; however the reported 
quantitation/detection limit is estimated due to non-conformances discovered during data validation. 

R (Rejected):  The sample results were rejected due to gross non-conformances discovered during data validation.  Data qualified as rejected 

is not usable. 

A (Advisory) / P (Protocol):  Indicates whether the flag is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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Section 8 Conclusion 

8.1 Summary 

An EHE was completed to investigate the residual soil and groundwater contamination present 

at the Site.  The nature and extent of soil and groundwater contamination was delineated and 

potential threats to human health and the environment assessed.  A total of 23 boreholes were 

drilled at the Site from an area extending to both the east and west of Building 322.  A total of 

12 and 13 soil samples collected predominately from the capillary fringe at the Site contained 

TPH-DRO and -RRO concentrations that exceeded the HDOH Tier 1 Unrestricted EALs of 

100 and 500 mg/kg, respectively.  The volume of soil contaminated with either TPH-DRO or 

-RRO at concentrations that exceed HDOH Tier 1 Unrestricted EALs is approximately 1,600 

cubic feet and largely confined to the area beneath and just to the west of the vehicle 

maintenance bay within Building 322. 

One permanent four-inch diameter monitoring well (MW-KB-91-4) was installed to the east 

of Building 322 and existing well MW-KB-91-3.  Free product contamination remained in the 

two monitoring wells located just to the west and east of Building 322 (MW-KB-91-1 and -3, 

respectively).  The free product layer at the Site appears to be limited to the area underneath or 

directly adjacent to the vehicle maintenance bay at Building 322, and appears to be stable and 

stationary.  A trace level of PCE (0.27 µg/L) was detected in well MW-KB-91-4.  However, 

no additional evidence of solvent contamination was detected in soils and groundwater 

collected from the Site.  Thus, there is no evidence that the solvents detected in the groundwater 

at the nearby former UST KB-100 site to the south originated from a source located within the 

former UST KB-91 area.   

The contamination present in the soils and shallow groundwater at the Site does not pose a risk 

to the current on-site occupational workers.  On-site construction workers could be exposed to 

TPH-DRO concentrations that exceed the construction/trench worker direct exposure action 

level of 500 mg/kg.  Ecological receptors are not at risk to the contamination present at the Site 

because of the lack of a complete exposure pathway.   

8.2 Recommendations  

The residual contamination present in the capillary fringe soils and shallow groundwater at the 

Site does not pose a risk to the current on-site occupational workers.  No additional follow-on 

soil sampling is required because of the limited volume and lateral extent of soil contamination 

present at the Site.  The groundwater monitoring data collected since 2003 shows that the TPH-

DRO and -RRO contamination present at the Site is relatively insoluble, binds tightly to the 

capillary fringe soil, and is relatively immobile with respect to its ability to leach.  As a result, 

it is unlikely that the contamination will migrate any significant distance within the shallow, 

non-potable groundwater at the Site.  

On-site construction workers will need to take pre-cautions to minimize exposure during future 

excavation work conducted within the footprint of the northern half of Building 322 where soil 

concentrations of TPH-DRO in excess of 500 mg/kg were encountered near the capillary 
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fringe.  Ecological receptors are not at risk to the residual contamination present at the Site 

because of the lack of a complete exposure pathway.  Based upon these findings, NFA is 

recommended for the site soils and groundwater at the Site.  In order to effectively manage 

potential exposure to the soil that exceeds Tier 1 EALs and free floating product on the 

groundwater during future construction at the Site, it is recommended that an Environmental 

Hazard Management Plan (EHMP) document be prepared that covers the former UST KB-91 

site.  
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Field Logbook 
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Appendix B 
Field Forms 

E2 Safety Briefing Forms 

Soil Boring Logs 

Monitoring Well Completion Records 

Monitoring Well Development Logs 

Groundwater Sampling Logs 
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Appendix C 
Site Photographs 





Former UST KB-91 MCB Motor Pool Site 

C‐1 
 

Photograph 1 – Vehicle Maintenance Bay at the Former UST KB-91 Site. 

Photograph 2 – Drilling in the Vehicle Maintenance Bay. 



Former UST KB-91 MCB Motor Pool Site 

C‐2 
 

Photograph 3 – Concrete Core from the Vehicle Maintenance Bay. 

Photograph 4 – Petroleum Contamination along Capillary Fringe (sample collected 
from Vehicle Maintenance Bay). 



Former UST KB-91 MCB Motor Pool Site 

C‐3 
 

 

 

 

Photograph 6 – Typical Stratigraphy at the 
Former UST KB-91 Site.

Photograph 5 – Typical Stratigraphy at the 
Former UST KB-91 Site. 



Former UST KB-91 MCB Motor Pool Site 

C‐4 
 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

Photograph 7 – Bailer of Product Recovered from MW-KB91-1. 

Photograph 8 – Motor Oil Type Contamination in MW-KB91-3. 



Former UST KB-91 MCB Motor Pool Site 

C‐5 
 

 

 
Photograph 9 – Product Recovered from MW-KB91-3.

Photograph 10 – Clay Recovered from 
Bottom of Boring for MW-KB91-4.



Former UST KB-91 MCB Motor Pool Site 

C‐6 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Photograph 11 – Installing Monitoring Well at MW-KB91-4. 

Photograph 12 – New Monitoring Well MW-KB91-4. 
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 ULS SERVICES CORP                                                    
GEOMARKOUT a trade name of ULS Services Corporation 
Work Order Agreement 

Job Site Location 
3rd and C Street ( Motor Pool) 
UST Sites KB – 91 and KB -100 

Job PO  TO     
 

City, State 
MCB Kaneohe 

Job Date  23-24 Dec 14  

CLIENT                            
                                            ELEMENT ENVIRONMENTAL LLC 

LABOR HOURS W/REPORT/                
HRS     2 days w report 

CITY, STATE, ZIP           HONOLULU  TELEPHONED  

PHONE/FAX HAND DELIVERED 

E-MAIL       E-MAILED   

WORK REQUESTED:    UTILITY LOCATE (MARKOUT) AT 31 PROPOSED LOCATIONS IN AND AROUND 
FORMER UST KB-91, LUBE PIT AREA, AND SUMP AND OIL-WATER SEPERATOR. INCLUDES GENERAL SURVEY  
SURROUNDING AREA.  
 
WORK PERFORMED PRELIMINARY REVIEW OF CLIENT PROVIDED 

UTILITY DRAWINGS/AS-BUILTS:   NONE 
VISUAL SITE INSPECTION (MANHOLES, 
DRAINS):            SURFACE ONLY 

EMPCL CONDUCTIVE UTILITY SURVEY:  CHECK 
GAS: X   ELECTRIC:  X   COMM.: X    WATER:  X 

EMIMD METAL DETECTION SURVEY :  
AMBIENT NOISE AND SETTINGS  )            

LOW  NOISE GAIN   7.5 LOW  ELV 
    HI SETTINGS ACHIEVED   OFF CONCRETE                              

EM INSERTION :   NF ULS DOES NOT PROVIDE 
DRAIN INSERTION  

GPR NON-CONDUCTIVE SURVEY:     
FAIR TO GOOD  RESPONCE  OVER KNOWNS                                                   

CLIENT ON-SITE REVIEW OF FINDINGS:   YES 

 GENERAL LIMITATIONS 
 
NOTE:          The work described herein is performed to industry standards (or higher) using multiple methodology and QA/QC 
protocol. ULS cannot guarantee the accuracy or the ability to detect all underground facilities and potential interferences. Non-
conductive or conductive utilities/facilities may not be detected due to variables and constraints beyond ULS control. Where 
known, constraints and limitations will be brought to the client’s attention.  Excavation work may result in injury to persons 
and/or damage to facilities.  Client and/or excavator are advised to take all steps necessary to avoid contact with underground 
facilities.  This includes, but is not limited to, safe digging practices, hand tooling in congested areas and within two feet on side 
of marked utilities (distance may vary by law), utility drawing review, site facilities representative review, and “one-call” utilities 
notification.  ULS and its representatives are not responsible for injury to persons or damage to facilities.  This document and 
accompanying pages will be delivered to the client before commencement of intrusive work for the client’s review.  If any 
questions arise, please notify our office immediately. 
 
NOTE:          Specific comments/limitations/constraints, known and recognized will be recorded on attached pages (field notes).  
Caution – some facilities (conductive or non- conductive) may not be detected. Not all limitations and constraints may be 
recognized. 
 

SIGNATURE OF ULS REPRESENTATIVE ON-SITE    
                                                                                                    mwb 

 PAGE           OF  
    1              

 SEATTLE / PORTLAND/ ALASKA/ SAN DIEGO/ LA / SAC 
WWW.ULSSERVICESCORP.COM 
WWW.GEOMARKOUT.COM 
 
CORPORATE ADDRESS / INQUIRIES   
P.O. Box 724, Pocatello, ID 83204 (Mail only) 
6742 West Buckskin Rd., Pocatello, ID 83201 (Parcels only) 
Ph. (208) 234-1441 (800) 301-4420   FAX (208) 234-1507 
 
FIELD SERVICES: 
SEATTLE/SAC/ AK/ PACIFIC:  
15151 52 nd Ave. S, Suite 2 Seattle, WA 98188 
1 866 804-5734   
SOCAL   1 800 528-8206 
9065 Calle Del Verde, Santee, CA  92071 

http://www.ulsservicescorp.com/


 
…………………………………………………………………         
ULS SERVICES CORP  
GEOMARKOUT                     
 a trade name of ULS Services Corp   
 
KB -91 / KB-100       23 DEC 2014 
  
 
 
METHODS: 
 
ARRIVED SITE MET CLIENT. COMPLETED HS TAILGATE.  DISCUSSED PROPOSED 
WORK AND AREAS OF CONCERN. 
 
CHECKED FOR SURFACE UTILITY MANIFESTATIONS SUCH AS   VALVES, METERS, 
CONDUITS, TRENCHING SEAMS/ SURFACE SCARS, VAULTS- SUMPS, AND 
EXISTING ONE CALL MARKINGS.  
 
OTHER METHODS UTILIZED INCLUDE:   EM PIPE AND CABLE LOCATION USING 
AMBIENT, GROUND INDUCTION AND CONNNECTION MODE SWEEPS.   EM 
INDUCTION METAL DETECTION AND GPR. A 5 X 5 FOOT CARTISIAN GRID PATH IS 
WALKED ACROSS THE   SURROUNDING AREA OF PROPOSED ZONE USING THE 
ABOVE METHODS.  
 
GENERAL OBSERVATIONS - INSTRUMENT RESPONCE: 
 
 
WEATHER IS DAMP TO DRY. GROUND SURFACE CONSISTS OF REINFORCED 
CONCRETE, ASPHALT, AND GRAVELY AREAS. 
 
EMIMD METAL DETECTOR BACKGROUND EM NOISE IS LOW ALLOWING FOR HIGH 
GAIN SETTING, LOW SCAN ELEVATION AND OPTIMUM DETECTION.  EMPCL 
UTILITY INDUCTION BROADCAST IS GOOD.  GPR PENETRATION AND 
RESOLUTION IS GOOD.  OBSERVATIONS ARE MARKED WITH WHITE PAINT AND 
COLOR CODE FOR IDENTIFIED UTILITIES (IE: GREEN – SD AND SS; RED: 
ELECTRIC).   

   
  
 
 
SEE OBSERVATION COMMENTS TO UPPER RIGHT SIDE 
AND BELOW ………………………………….> 
 
 
 
 
 

X  
SITE WALK 
 

X  
VISUALS 
 

X  
ONECALL /DIG ALERT 
RECALL? NEED TO CALL 

X  
UTILITY MAINS 

X ELECTRIC NONE.IN AREA  
ELECT TO BLDG IS OVERHEAD  
IN CEILING TO BLDG AND  
ENTERS FORM NE NEAR  
ENTRY TO MOTOR POOL 
( SEE SECONDARY BELOW) 
 

X TELEPHONE SAME AS E 
 
 

X NAT GAS NONE 

X WATER NONE IN AREA OF 
PROPOSED.  
 

X SEWER/STORM   CAUTION  
NORTH AND SOUTH SIDES LF. 

  
X STORM DRIANS / SEWER –  

CAUTION 
EAST AND SOUTH BLDG 
 

X SECONDARYS CAUTION 
 ELECTRIC 
TO LUBE PIT ALONG WALL 
UNDERGROUND NORTH SIDE  
PIT. ABAND E TO FORMER 
GAS STATION ACROSS 
EAST SIDE LUBE PIT AREA. 
 

  
OTHER    
 

X FUEL SYSTEM. 
FORMER SYSTEM 
TO EASTLUBE PIT 
AREA APPEARS TO BE  
REMOVED (NOT IN SCOPE). 

  
TANKS/LIMITS  

 PUMPS/VISUAL    

 CONDUIT   
 

 PIPING      

  



 
 
 
 
 
 
ULS SERVICES CORP  
GEOMARKOUT                     
 a trade name of ULS Services Corp   
 
KB -91 / KB-100       23 DEC 2014               
   
 
SPECIFIC OBSERVATIONS: 
 
ELECTRIC AIR AND WATER INSIDE LUBE PIT AND CANOPY AREA EXIST OVERHEAD WITH EXCEPTION OF 
1) MAIN UNDERGROUND ELECTRICAL FEED TO LÛBE PÎT ALONG NORTH SIDE ALONG BLDG WALL; 2) A 
SECOND CONDUIT WHICH FEEDS AST SYSTEM SOUTH OF LUBE PIT CANOPY; AND 3) POTENTIAL 
ABANDONED ELECTRICAL CONDUIT THAT TRENDS SE FROM LUBE PIT/ BLDG OVER TO FORMER FUELING 
STATION DISPENSOR ISLANDS AND KIOSK. 
 
EXISTING (DEEP – APPROX 10-15 FEET BLS) SEWER MAINS TRENDS ALONG EAST AND SOUTH SIDES OF 
BLDG. AND LUBE CANOPY. A SHALLOWER SD PIPES TRENDS IN SAME MANNER. BOTH FLOW TO WEST –
SW OFFSITE. 
 
A UNKNOWN CONDUCTIVE LINÊATION WHICH APPEARS TO BE APPROXIMATELY 5-7 FT BLS TRENDS 
FROM SOUTH END LUBE PIT CANOPY SOUTH ACROSS EAST SIDE AST AND SUMP - O/W SYSTEM  
TOWARDS VACANT SITE TO SOUTH. 
 
SURFACE SCAR LINEATIONS ARE OBSERVED TRENDING N-S AT WEST SIDE LUBE CANOPY, WHERE 
REPORTED FORMER UST KB-91 IS, INDICATING POTENTIAL REPORTED UST PIPING.  NO CONDUCTIVE 
SIGNAL IS DETECTED. SOME GPR IGNITURE OBSERVED INDICTIONPOTENTIAL TRE 
 

 
 
 
 
ALWAYS ADVISE LOCATING ENERGY ISOLATION SOURCES SUCH AS ELECTRIC AND WATER OR AS 
APPLICABLE FUEL AND NATURAL GAS OR PROPANE. SAWCUT – ROTAR DRILL, JACKHAMMAR, DRIVE 
AND TRENCH CAREFULLY AND SAFEFLY. HANDTOOLING IS ALWAYS ADVISED. 
 
END REPORT /  
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Appendix E  

Soil Boring Logs 

 





sandy coral gravel GM silty clay CL petroleum globules
clayey gravel GC gravelly clay CL
gravel GW sandy clay CL

medium sand SP plastic clay, fat clay CH
coarse sand SP

gravelly sand SP silty sand SM clayey sand SC

gravelly clayey sand SP



Field Log of Boring

 GP 55% 40% 5%

70% SW 25% 75% 0%

75%

 

CH 0% 5% 95%

SC 0% 90% 10%

     
10 ─    

 

7 ─  EPA IDs:

 EKB91001, EKB91002, EKB91003

8 ─ 8.0-8.7': Wet, greenish PID = 0.7 ppm @ 7-8' bgs

gray (6/1) plastic clay  

9 ─ 8.7-9.0': Wet, greenish Slight smell in sandy portion of

gray (6/1) clayey sand the bottom sample

5 ─ Sample IDs:

KB91EHE-S-D-B1-01-A-2.0

6 ─ KB91EHE-S-D-B1-02-A-4.0

KB91EHE-S-D-B1-03-A-9.0

3 ─ 1.0-8.0': Dry to moist, Downhole PID Reading 

very pale brown (10YR7/3)  11.3 ppm

0 ─
 Macrocore driven 0-5' and 5-9' bgs

0.0-1.0': Asphalt and black

4 ─ gravelly sand PID = 0.6 ppm @ 3-4' bgs

 

1 ─ (10YR2/1) gravelly base course
PID = 2.4 ppm @ 1-2' bgs

2 ─  

Sample Hammer                                                                                                          
Type    NA               Driving Wt.       NA                  Drop        NA

Hydrogeologist/Date                    
S. Spengler   1/14/15

Checked By/Date                                                                           
M. Heskett  1/24/15

Lithology
Depth 
(Feet)

S
a
m
p
l
e
s
 

R
e
c
o
v
e
r
y

B
l
o
w
 

C
o
u
n
t Description

USCS 
Symbol

Estimated % Of

CommentsGR SA FI

Pitcher                                                                
NA

Drilling Fluid                       
None

Drilling Angle                                                               
Vertical

Water       
Level:

First                      
7.5' bgs

After _______ Hours                                                            
NA

Size and Type of Bit       
Macrocore - 5 Ft 
Drive Length

Hole Diameter                                                      2 
1/4" OD; 1 1/2" Sample Core

No. of 
Samples:

Bulk                   
NA

SS              
3

Drive                    
NA

Drilling Company     
GeoTek

Driller                                                                                    
Kevin Rogers 

Date and Time Started                   
1/14/15:  9:10

Date and Time Completed                                                  
1/14/15:  9:17

Drilling Equipment    
Geoprobe 6620DT

Drilling Method                                              
Direct Push

Completion Depth                          
9' bgs                            

Total No. of Samples  
3

Boring Number          B-1                                                                                 Sheet    1    of    1    

Project Name                                                                                                               
UST KB-91 

Project Number                                                             
CTO 026

Elevation and Datum                             
~9 Feet Above                         
Mean Sea Level (MSL)          

Location                                                                 

21o26'36.11" N    157o45'52.64" W                                  



Field Log of Boring

 GP 65% 35% 0%

70% SW 30% 70% 0%

Sample IDs:

80%

 

CH 0% 0% 100%

SC 0% 95% 5%

     
10 ─    

 

 

9 ─ 8.5-9.0': Wet, greenish
gray (6/1) clayey sand

7 ─  
 

8 ─ 7.8-8.5': Wet, greenish PID = 49.3 ppm @ 7-8' bgs

gray (6/1) plastic clay

5 ─ KB91EHE-S-D-B2-03-A-9.0

EPA IDs:

6 ─ EKB91004, EKB91005, EKB91006

PID = 9.6 ppm @ 5-6' bgs

1.5-7.8': Dry to moist, PID = 29.9 ppm @ 2-3' bgs

very pale brown (10YR7/3)  

4 ─ gravelly sand KB91EHE-S-D-B2-01-A-2.5

KB91EHE-S-D-B2-02-A-4.0

0 ─
 Macrocore driven 0-5' and 5-9' bgs

0.0-1.5': Asphalt and black

2 ─  

 

1 ─ (10YR2/1) gravelly base course

3 ─

Sample Hammer                                                                                                          
Type    NA               Driving Wt.       NA                  Drop        NA

Hydrogeologist/Date                    
S. Spengler   1/14/15

Checked By/Date                                                                           
M. Heskett  1/24/15

Lithology
Depth 
(Feet)

S
a
m
p
l
e
s
 

R
e
c
o
v
e
r
y

B
l
o
w
 

C
o
u
n
t Description

USCS 
Symbol

Estimated % Of

CommentsGR SA FI

Pitcher                                                                
NA

Drilling Fluid                       
None

Drilling Angle                                                               
Vertical

Water       
Level:

First                      
7.0' bgs

After _______ Hours                                                            
NA

Size and Type of Bit       
Macrocore - 5 Ft 
Drive Length

Hole Diameter                                                      2 
1/4" OD; 1 1/2" Sample Core

No. of 
Samples:

Bulk                   
NA

SS              
3

Drive                    
NA

Drilling Company     
GeoTek

Driller                                                                                    
Kevin Rogers 

Date and Time Started                   
1/14/15:  9:22

Date and Time Completed                                                  
1/14/15:  9:25

Drilling Equipment    
Geoprobe 6620DT

Drilling Method                                              
Direct Push

Completion Depth                          
9' bgs                            

Total No. of Samples                                                            3

Boring Number          B-2                                                                                 Sheet    1    of    1    

Project Name                                                                                                               
UST KB-91 

Project Number                                                             
CTO 026

Elevation and Datum                                 Location                                                                                                   



Field Log of Boring

GP 60% 35% 5%

 

65% SW 25% 70% 5%

Sample IDs:

KB91EHE-S-D-B3-02-A-4.0

KB91EHE-S-D-B3-03-A-7.5

EPA IDs:

90% CH 0% 0% 100% EKB91007, EKB91008, EKB91009

 

SP 5% 95% 0%

     

9 ─ 8.6-9.0': Wet, greenish
gray (6/1) sand

10 ─    

 

7 ─ 6.5-8.6': Wet, greenish
gray (6/1) plastic clay

8 ─ PID = 19.1 ppm @ 7-8' bgs

 

5 ─ KB91EHE-S-D-B3-01-A-2.0

6 ─

PID = 17 ppm @ 1-2' bgs

3 ─ 0.75-7.8': Dry to moist, 
very pale brown (10YR7/3)  

0 ─
 Macrocore driven 0-5' and 5-9' bgs

0.0-0.75': Asphalt and black

4 ─ gravelly sand PID = 15.9 ppm @ 3-4' bgs

 

1 ─ (10YR2/1) gravelly base course

2 ─  

Sample Hammer                                                                                                          
Type    NA               Driving Wt.       NA                  Drop        NA

Hydrogeologist/Date                    
S. Spengler   1/13/15

Checked By/Date                                                                           
M. Heskett  1/24/15

Lithology
Depth 
(Feet)

S
a
m
p
l
e
s
 

R
e
c
o
v
e
r
y

B
l
o
w
 

C
o
u
n
t Description

USCS 
Symbol

Estimated % Of

CommentsGR SA FI

Pitcher                                                                
NA

Drilling Fluid                       
None

Drilling Angle                                                               
Vertical

Water       
Level:

First                      After _______ Hours                                                            
NA

Size and Type of Bit       
Macrocore - 5 Ft 
Drive Length

Hole Diameter                                                      2 
1/4" OD; 1 1/2" Sample Core

No. of 
Samples:

Bulk                   
NA

SS              
3

Drive                    
NA

Drilling Company     
GeoTek

Driller                                                                                    
Kevin Rogers 

Date and Time Started                   
1/14/15:  9:33

Date and Time Completed                                                  
1/14/15:  9:38

Drilling Equipment    
Geoprobe 6620DT

Drilling Method                                              
Direct Push

Completion Depth                          
9' bgs                            

Total No. of Samples                                                            3

Boring Number          B-3                                                                                 Sheet    1    of    1    

Project Name                                                                                                               
UST KB-91 

Project Number                                                             
CTO 026

Elevation and Datum                             Location                                                                                                



Field Log of Boring

GP 65% 30% 5%

 

70% SW 30% 70% 0%

Sample IDs:

KB91EHE-S-D-B4-02-A-4.0

KB91EHE-S-D-B4-03-A-8.0

EPA IDs:

50% EKB91010, EKB91011, EKB91012

 CH 0% 0% 100%

SP 0% 95% 5%

     
10 ─    

 

8 ─ gray (6/1) plastic clay
8.5-9.0': Wet, greenish PID = 19.1 ppm @ 8-9' bgs

9 ─ gray (6/1) sand

4 ─ gravelly sand PID = 13.7 ppm @ 3-4' bgs

5 ─ KB91EHE-S-D-B4-01-A-2.0

6 ─

7 ─
7.5-8.5': Wet, greenish

2 ─  PID = 19.3 ppm @ 1-2' bgs

0 ─
 Macrocore driven 0-5' and 5-9' bgs

0.0-0.75': Asphalt and black  

1 ─ (10YR2/1) gravelly base course

3 ─ 0.75-7.5': Dry to wet, 
very pale brown (10YR7/3)  

Sample Hammer                                                                                                          
Type    NA               Driving Wt.       NA                  Drop        NA

Hydrogeologist/Date                    
S. Spengler   1/14/15

Checked By/Date                                                                           
M. Heskett  1/24/15

Lithology
Depth 
(Feet)

S
a
m
p
l
e
s
 

R
e
c
o
v
e
r
y

B
l
o
w
 

C
o
u
n
t Description

USCS 
Symbol

Estimated % Of

CommentsGR SA FI

Pitcher                                                                
NA

Drilling Fluid                       
None

Drilling Angle                                                               
Vertical

Water       
Level:

First                      After _______ Hours                                                            
NA

Size and Type of Bit       
Macrocore - 5 Ft 
Drive Length

Hole Diameter                                                      2 
1/4" OD; 1 1/2" Sample Core

No. of 
Samples:

Bulk                   
NA

SS              
3

Drive                    
NA

Drilling Company     
GeoTek

Driller                                                                                    
Kevin Rogers 

Date and Time Started                   
1/14/15:  9:40

Date and Time Completed                                                  
1/14/15:  9:46

Drilling Equipment    
Geoprobe 6620DT

Drilling Method                                              
Direct Push

Completion Depth                          
9' bgs                            

Total No. of Samples                                                            3

Boring Number          B-4                                                                                 Sheet    1    of    1    

Project Name                                                                                                               
UST KB-91 

Project Number                                                             
CTO 026

Elevation and Datum                             Location                                                                



Field Log of Boring

GP 50% 35% 15%

 

80% SW 30% 70% 0%

Sample IDs:

KB91EHE-S-D-B5-02-A-4.0

KB91EHE-S-D-B5-03-A-7.5

80% EPA IDs:

 CH 0% 10% 90%

SP 0% 95% 5%

     
10 ─    

 

8 ─ gray (6/1) plastic clay EKB91016

8.7-9.0': Wet, dark greenish PID = 19.1 ppm @ 8-9' bgs

9 ─ gray (4/1) sand

6 ─
KB91EHE-S-D-B5-04-A-7.5

7 ─
7.0-8.7': Wet, greenish EKB91013, EKB91014, EKB91015

4 ─ gravelly sand PID = 10.5 ppm @ 3-4' bgs

5 ─ KB91EHE-S-D-B5-01-A-2.5

2 ─  PID = 12.9 ppm @ 1-2' bgs

0 ─
 Macrocore driven 0-5' and 5-9' bgs

0.0-1.5': Asphalt and black  

1 ─ (10YR2/1) gravelly base course

3 ─ 1.5-7.0': Dry to wet, 
very pale brown (10YR7/3)  

Sample Hammer                                                                                                          
Type    NA               Driving Wt.       NA                  Drop        NA

Hydrogeologist/Date                    
S. Spengler   1/14/15

Checked By/Date                                                                           
M. Heskett  1/24/15

Lithology
Depth 
(Feet)

S
a
m
p
l
e
s
 

R
e
c
o
v
e
r
y

B
l
o
w
 

C
o
u
n
t Description

USCS 
Symbol

Estimated % Of

CommentsGR SA FI

Pitcher                                                                
NA

Drilling Fluid                       
None

Drilling Angle                                                               
Vertical

Water       
Level:

First                      
6.5-7.0' bgs

After _______ Hours                                                            
NA

Size and Type of Bit       
Macrocore - 5 Ft 
Drive Length

Hole Diameter                                                      2 
1/4" OD; 1 1/2" Sample Core

No. of 
Samples:

Bulk                   
NA

SS              
4

Drive                    
NA

Drilling Company     
GeoTek

Driller                                                                                    
Kevin Rogers 

Date and Time Started                   
1/14/15:  13:02

Date and Time Completed                                                  
1/14/15:  13:06

Drilling Equipment    
Geoprobe 6620DT

Drilling Method                                              
Direct Push

Completion Depth                          
9' bgs                            

Total No. of Samples                                                            4

Boring Number          B-5                                                                                 Sheet    1    of    1    

Project Name                                                                                                               
UST KB-91 

Project Number                                                             
CTO 026

Elevation and Datum                            Location                                                               



Field Log of Boring

 GP 80% 20% 0%

55% SW 30% 70% 0%

Sample IDs:

KB91EHE-S-D-B6-02-A-4.0

KB91EHE-S-D-B6-03-A-7.5

65% EPA IDs:

 CH 0% 10% 90%

SP 0% 95% 5%

     
10 ─    

 

8 ─ gray (6/1) sandy clay EKB91041

8.7-9.0': Wet, dark greenish PID = 17.2 ppm @ 8-9' bgs

9 ─ gray (4/1) sand

6 ─
KB91EHE-S-D-B6-04-A-7.5

7 ─
7.0-8.5': Wet, greenish EKB91038, EKB91039, EKB91040

4 ─ gravelly sand PID = 24.9 ppm @ 3-4' bgs

5 ─ KB91EHE-S-D-B6-01-A-2.0

2 ─  PID = 28.2 ppm @ 1-2' bgs

0 ─
 Macrocore driven 0-5' and 5-9' bgs

0.0-0.25': Concrete Slab  

1 ─ 0.25-1.0': Basalt base course

3 ─ 1.0-7.0': Moist to wet, 
very pale brown (10YR7/3)  

Sample Hammer                                                                                                          
Type    NA               Driving Wt.       NA                  Drop        NA

Hydrogeologist/Date                    
S. Spengler   1/14/15

Checked By/Date                                                                           
M. Heskett  1/24/15

Lithology
Depth 
(Feet)

S
a
m
p
l
e
s
 

R
e
c
o
v
e
r
y

B
l
o
w
 

C
o
u
n
t Description

USCS 
Symbol

Estimated % Of

CommentsGR SA FI

Pitcher                                                                
NA

Drilling Fluid                       
None

Drilling Angle                                                               
Vertical

Water       
Level:

First                   After _______ Hours                                                            
NA

Size and Type of Bit       
Macrocore - 5 Ft 
Drive Length

Hole Diameter                                                      2 
1/4" OD; 1 1/2" Sample Core

No. of 
Samples:

Bulk                   
NA

SS              
4

Drive                    
NA

Drilling Company     
GeoTek

Driller                                                                                    
Kevin Rogers 

Date and Time Started                   
1/14/15:  13:52

Date and Time Completed                                                  
1/14/15:  14:05

Drilling Equipment    
Geoprobe 6620DT

Drilling Method                                              
Direct Push

Completion Depth                          
9' bgs                            

Total No. of Samples                                                            4

Boring Number          B-6                                                                                 Sheet    1    of    1    

Project Name                                                                                                               
UST KB-91 

Project Number                                                             
CTO 026

Elevation and Datum                          Location                                                                                            



Field Log of Boring

 SP 25% 70% 5%

85% SP 2% 98% 0%

Sample IDs:

KB91EHE-S-D-B7-02-A-4.0

SP 35% 65% 0% KB91EHE-S-D-B7-03-A-7.5

95% GP 55% 40% 5% EPA IDs:

 

CH 0% 0% 100%

SP 30% 65% 5%

     

 base course

gray (4/1) gravelly sand

6.5-7.2': Wet, dark greenish

8 ─ EKB91041

9 ─

gray (6/1) plastic clay
8.6-9.0': Wet, dark greenish

PID = 7200 ppm @ 8-9' bgs

7 ─
gray (4/1) sandy gravel

7.2-8.6': Wet, dark greenish

5.5-6.5': Moist, very pale brown
(10YR7/3) gravelly sand

10 ─    

 

6 ─
KB91EHE-S-D-B7-04-D-7.5

EKB91038, EKB91039, EKB91040

KB91EHE-S-D-B7-01-A-2.0

2 ─ light bluish gray (8/1) PID = 1.6 ppm @ 1-2' bgs

4 ─ sand

5 ─

PID = 10.2 ppm @ 3-4' bgs

0 ─
 Macrocore driven 0-5' and 5-9' bgs

 

1 ─

0.0-0.25': Concrete Slab
0.25-1.0': Gravelly sand

3 ─ 1.0-5.5': Moist to wet, 
yellowish brown (10YR5/6)  

Sample Hammer                                                                                                          
Type    NA               Driving Wt.       NA                  Drop        NA

Hydrogeologist/Date                    
S. Spengler   1/14/15

Checked By/Date                                                                           
M. Heskett  1/24/15

Lithology
Depth 
(Feet)

S
a
m
p
l
e
s
 

R
e
c
o
v
e
r
y

B
l
o
w
 

C
o
u
n
t Description

USCS 
Symbol

Estimated % Of

CommentsGR SA FI

Pitcher                                                                
NA

Drilling Fluid                       
None

Drilling Angle                                                               
Vertical

Water       
Level:

First                      
7.0' bgs

After _______ Hours                                                            
NA

Size and Type of Bit       
Macrocore - 5 Ft 
Drive Length

Hole Diameter                                                      2 
1/4" OD; 1 1/2" Sample Core

No. of 
Samples:

Bulk                   
NA

SS              
6

Drive                    
NA

Drilling Company     
GeoTek

Driller                                                                                    
Kevin Rogers 

Date and Time Started                   
1/14/15:  14:08

Date and Time Completed                                                  
1/14/15:  14:15

Drilling Equipment    
Geoprobe 6620DT

Drilling Method                                              
Direct Push

Completion Depth                          
9' bgs                            

Total No. of Samples                                                            6

Boring Number          B-7                                                                                 Sheet    1    of    1    

Project Name                                                                                                               
UST KB-91 

Project Number                                                             
CTO 026

Elevation and Datum                                    Location                                                                            



Field Log of Boring

 
SP 10% 80% 10%

75%

KB91EHE-S-D-B8-02-A-4.0

KB91EHE-S-D-B8-03-A-7.5

SP 25% 70% 5%

EPA IDs:

80% GP 60% 35% 5% EKB91017, EKB91018, EKB91019

 

SP 0% 85% 15%

     
10 ─    

 

KB91EHE-S-D-B8-04-D-7.5

8 ─ PID = 250 ppm @ 7-8' bgs

8.0-9.0': Wet,  greenish gray

6 ─ 5.5-6.5': Moist, very pale brown
(10YR7/3) gravelly sand

7 ─ 6.5-8.0': Wet, greenish
gray (6/1) sandy gravel EKB91020

9 ─ (6/1) clayey sand

Sample IDs:

5 ─

KB91EHE-S-D-B8-01-A-1.5
4 ─

2 ─ (10YR5/6)  gravelly sand

0 ─
 Macrocore driven 0-5' and 5-9' bgs

0.0-0.5': Dark black  

1 ─ (10YR 2/1) gravelly base course PID = 24.5 ppm @ 0-1' bgs

0.5-5.5': Moist brownish yellow 

3 ─
PID = 19.4 ppm @ 3-4' bgs

Sample Hammer                                                                                                          
Type    NA               Driving Wt.       NA                  Drop        NA

Hydrogeologist/Date                    
S. Spengler   1/14/15

Checked By/Date                                                                           
M. Heskett  1/24/15

Lithology
Depth 
(Feet)

S
a
m
p
l
e
s
 

R
e
c
o
v
e
r
y

B
l
o
w
 

C
o
u
n
t Description

USCS 
Symbol

Estimated % Of

CommentsGR SA FI

Pitcher                                                                
NA

Drilling Fluid                       
None

Drilling Angle                                                               
Vertical

Water       
Level:

First                      
7.0' bgs

After _______ Hours                                                            
NA

Size and Type of Bit       
Macrocore - 5 Ft 
Drive Length

Hole Diameter                                                      2 
1/4" OD; 1 1/2" Sample Core

No. of 
Samples:

Bulk                   
NA

SS              
4

Drive                    
NA

Drilling Company     
GeoTek

Driller                                                                                    
Kevin Rogers 

Date and Time Started                   
1/14/15:  13:09

Date and Time Completed                                                  
1/14/15:  13:15

Drilling Equipment    
Geoprobe 6620DT

Drilling Method                                              
Direct Push

Completion Depth                          
9' bgs                            

Total No. of Samples                                                            4

Boring Number          B-8                                                                                 Sheet    1    of    1    

Project Name                                                                                                               
UST KB-91 

Project Number                                                             
CTO 026

Elevation and Datum                             Location                                                                                



Field Log of Boring

GP 60% 40% 0%

 SP 25% 70% 5%

SP 0% 100% 0%

70%

KB91EHE-S-D-B9-02-A-4.0

KB91EHE-S-D-B9-03-A-7.0

SP 30% 65% 5%

EPA IDs:

90% EKB91021, EKB91022, EKB91023

 SC 30% 65% 5%

CH 0% 0% 100%

SC 0% 90% 10%

     

EKB91024

10 ─ gray (4/1) clayey sand observed in the saturated portion

of the core.

8 ─ (6/1) clayey sand PID = 41.7 ppm @ 6-7' bgs

8.0-8.4': Wet,  greenish gray

9 ─ plastic clay
8.4-9.0': Wet, dark greenish Note: Hydrocarbon sheen

6 ─ 5.5-7.0': Moist to wet, KB91EHE-S-D-B9-04-D-7.0

brownish yellow (10YR7/3)

Sample IDs:

KB91EHE-S-D-B9-01-A-1.5

brownish yellow (10YR5/6)
PID = 15.8 ppm @ 3-4' bgs

5 ─

0 ─
 

3 ─

1.5-5.5': Dry to moist, 
2 ─ 1.3-1.5': Dry black asphalt 

4 ─

sand

7 ─ gravelly sand
7.0-8.0': Wet greenish gray

Macrocore driven 0-5' and 5-9' bgs

0.0-0.5': Dry, dark black  

1 ─ 0.5-1.3': Dry, brownish yellow 
(10YR5/6)  gravelly sand PID = 13.5 ppm @ 1-2' bgs

Sample Hammer                                                                                                          
Type    NA               Driving Wt.       NA                  Drop        NA

Hydrogeologist/Date                    
S. Spengler   1/14/15

Checked By/Date                                                                           
M. Heskett  1/24/15

Lithology
Depth 
(Feet)

S
a
m
p
l
e
s
 

R
e
c
o
v
e
r
y

B
l
o
w
 

C
o
u
n
t Description

USCS 
Symbol

Estimated % Of

CommentsGR SA FI

Pitcher                                                                
NA

Drilling Fluid                       
None

Drilling Angle                                                               
Vertical

Water       
Level:

First                      After _______ Hours                                                            
NA

Size and Type of Bit       
Macrocore - 5 Ft 
Drive Length

Hole Diameter                                                      2 
1/4" OD; 1 1/2" Sample Core

No. of 
Samples:

Bulk                   
NA

SS              
4

Drive                    
NA

Drilling Company     
GeoTek

Driller                                                                                    
Kevin Rogers 

Date and Time Started                   
1/14/15:  13:16

Date and Time Completed                                                  
1/14/15:  13:22

Drilling Equipment    
Geoprobe 6620DT

Drilling Method                                              
Direct Push

Completion Depth                          
9' bgs                            

Total No. of Samples                                                            4

Boring Number          B-9                                                                                 Sheet    1    of    1    

Project Name                                                                                                               
UST KB-91 

Project Number                                                             
CTO 026

Elevation and Datum                             Location                                                                                         



Field Log of Boring

 SP 10% 85% 5%

70% GP 0% 100% 0%

SC 5% 80% 15%

EPA IDs:

 

     

6 ─

10 ─ between 2 and 5' bgs.

8 ─

9 ─
Note: Strong odor encountered 

4.2-5.0': Wet, greenish gray
(6/1) clayey sand

7 ─

EKB91053

4 ─ sandy gravel Sample IDs:

KB91EHE-S-D-B10-01-A-3.0

5 ─

2 ─

0 ─
 Macrocore driven 0-5' and 5-9' bgs

0.0-8": Concrete slab  

1 ─ 8"-2.5': Moist, greenish
grey (6/1)  gravelly sand

3 ─ 2.5'-4.2: Wet, dark
greenish gray (4/1) PID = 684 ppm @ 3-4' bgs

Sample Hammer                                                                                                          
Type    NA               Driving Wt.       NA                  Drop        NA

Hydrogeologist/Date                    
S. Spengler   1/15/15

Checked By/Date                                                                           
M. Heskett  1/24/15

Lithology
Depth 
(Feet)

S
a
m
p
l
e
s
 

R
e
c
o
v
e
r
y

B
l
o
w
 

C
o
u
n
t Description

USCS 
Symbol

Estimated % Of

CommentsGR SA FI

Pitcher                                                                
NA

Drilling Fluid                       
None

Drilling Angle                                                               
Vertical

Water       
Level:

First                      
2.5' bgs

After _______ Hours                                                            
NA

Size and Type of Bit       
Macrocore - 5 Ft 
Drive Length

Hole Diameter                                                      2 
1/4" OD; 1 1/2" Sample Core

No. of 
Samples:

Bulk                   
NA

SS              
1

Drive                    
NA

Drilling Company     
GeoTek

Driller                                                                                    
Jon Shjegstad 

Date and Time Started                   
1/15/15:  09:16

Date and Time Completed                                                  
1/15/15:  09:19

Drilling Equipment    
Geoprobe 6620DT

Drilling Method                                              
Direct Push

Completion Depth                          
5' bgs                            

Total No. of Samples                                                            1

Boring Number          B-10                                                                                 Sheet    1    of    1    

Project Name                                                                                                               
UST KB-91 

Project Number                                                             
CTO 026

Elevation and Datum                             Location                                                                           



Field Log of Boring

 SP 40% 60% 0%

65% GP 60% 35% 5%

EPA IDs:

 

     
10 ─ between 2 and 5' bgs.

8 ─

9 ─
Note: Strong odor encountered 

6 ─

7 ─

4 ─ sandy gravel Sample IDs:

KB91EHE-S-D-B11-01-A-3.0

gravelly sand
PID = 1277 ppm @ 2-3' bgs

3 ─ 2.0-5.0': Wet, dark
greenish gray (4/1)

0 ─
 Macrocore driven 0-5' and 5-9' bgs

0.0-8": Concrete slab  

1 ─ 8"-2.0': Dry to moist
very pale brown (10YR7/3)

5 ─
EKB91055

2 ─

Sample Hammer                                                                                                          
Type    NA               Driving Wt.       NA                  Drop        NA

Hydrogeologist/Date                    
S. Spengler   1/15/15

Checked By/Date                                                                           
M. Heskett  1/24/15

Lithology
Depth 
(Feet)

S
a
m
p
l
e
s
 

R
e
c
o
v
e
r
y

B
l
o
w
 

C
o
u
n
t Description

USCS 
Symbol

Estimated % Of

CommentsGR SA FI

Pitcher                                                                
NA

Drilling Fluid                       
None

Drilling Angle                                                               
Vertical

Water       
Level:

First                  After _______ Hours                                                            
NA

Size and Type of Bit       
Macrocore - 5 Ft 
Drive Length

Hole Diameter                                                      2 
1/4" OD; 1 1/2" Sample Core

No. of 
Samples:

Bulk                   
NA

SS              
1

Drive                    
NA

Drilling Company     
GeoTek

Driller                                                                                    
Jon Shjegstad 

Date and Time Started                   
1/15/15:  09:30

Date and Time Completed                                                  
1/15/15:  09:33

Drilling Equipment    
Geoprobe 6620DT

Drilling Method                                              
Direct Push

Completion Depth                          
5' bgs                            

Total No. of Samples                                                            1

Boring Number          B-11                                                                                 Sheet    1    of    1    

Project Name                                                                                                               
UST KB-91 

Project Number                                                             
CTO 026

Elevation and Datum                                   Location                                                                                            



Field Log of Boring

 GP 80% 15% 5%

SP 0% 95% 5%

50%

KB91EHE-S-D-B12-02-A-4.0

KB91EHE-S-D-B12-03-A-8.0

SP 35% 65% 0%

EKB91035, EKB91036, EKB91037

60% SP 40% 60% 0%

 

     
10 ─

6 ─ 5.5-6.5': Moist, very pale EPA IDs:

brown (10YR7/3) gravelly sand

7 ─ 6.5-9.0': Wet, greenish
gray (6/1) gravelly sand

8 ─ PID = 7500 ppm @ 7-8' bgs

9 ─

KB91EHE-S-D-B12-01-A-2.0

5 ─

4 ─

1.0-5.5':Dry to moist

sand

Sample IDs:

brownish yellow (10YR5/6)

0 ─
 Macrocore driven 0-5' and 5-9' bgs

0.0-4": Concrete Slab  

1 ─ 4"-1.0': Dry basalt gravel
PID = 12.3 ppm @ 1-2' bgs

3 ─
PID = 14.7 ppm @ 3-4' bgs

2 ─

Sample Hammer                                                                                                          
Type    NA               Driving Wt.       NA                  Drop        NA

Hydrogeologist/Date                    
S. Spengler   1/14/15

Checked By/Date                                                                           
M. Heskett  1/24/15

Lithology
Depth 
(Feet)

S
a
m
p
l
e
s
 

R
e
c
o
v
e
r
y

B
l
o
w
 

C
o
u
n
t Description

USCS 
Symbol

Estimated % Of

CommentsGR SA FI

Pitcher                                                                
NA

Drilling Fluid                       
None

Drilling Angle                                                               
Vertical

Water       
Level:

First                      
7.0' bgs

After _______ Hours                                                            
NA

Size and Type of Bit       
Macrocore - 5 Ft 
Drive Length

Hole Diameter                                                      2 
1/4" OD; 1 1/2" Sample Core

No. of 
Samples:

Bulk                   
NA

SS              
3

Drive                    
NA

Drilling Company     
GeoTek

Driller                                                                                    
Kevin Rogers 

Date and Time Started                   
1/14/15:  13:46

Date and Time Completed                                                  
1/14/15:  13:51

Drilling Equipment    
Geoprobe 6620DT

Drilling Method                                              
Direct Push

Completion Depth                          
9' bgs                            

Total No. of Samples                                                            3

Boring Number          B-12                                                                                 Sheet    1    of    1    

Project Name                                                                                                               
UST KB-91 

Project Number                                                             
CTO 026

Elevation and Datum                            Location                                                                                            



Field Log of Boring

 GP 70% 30% 0%

GP 60% 30% 10%

55%

EPA IDs:

EKB91054, EKB91058

 

     
10 ─

(6/1) sandy gravel
1.2'-5.0':  Moist to wet, 

5 ─

9 ─

8 ─

6 ─

7 ─

4 ─ Sample IDs:

KB91EHE-S-D-B13-01-A-5.0

dark greenish gray (4/1)

KB91EHE-S-D-B13-02-D-5.0

0 ─
 Macrocore driven 0-5' bgs

0.0-8": Concrete Slab  

1 ─ 8"-1.2':  Moist, greenish gray

3 ─ sandy gravel.
PID = 714 ppm @ 3-4' bgs

2 ─

Sample Hammer                                                                                                          
Type    NA               Driving Wt.       NA                  Drop        NA

Hydrogeologist/Date                    
S. Spengler   1/15/15

Checked By/Date                                                                           
M. Heskett  1/24/15

Lithology
Depth 
(Feet)

S
a
m
p
l
e
s
 

R
e
c
o
v
e
r
y

B
l
o
w
 

C
o
u
n
t Description

USCS 
Symbol

Estimated % Of

CommentsGR SA FI

Pitcher                                                                
NA

Drilling Fluid                       
None

Drilling Angle                                                               
Vertical

Water       
Level:

First                      
2.5' bgs

After _______ Hours                                                            
NA

Size and Type of Bit       
Macrocore - 5 Ft 
Drive Length

Hole Diameter                                                      2 
1/4" OD; 1 1/2" Sample Core

No. of 
Samples:

Bulk                   
NA

SS              
2

Drive                    
NA

Drilling Company     
GeoTek

Driller                                                                                    
Jon Shjegstad 

Date and Time Started                   
1/15/15:  9:24

Date and Time Completed                                                  
1/15/15:  9:26

Drilling Equipment    
Geoprobe 6620DT

Drilling Method                                              
Direct Push

Completion Depth                          
5' bgs                            

Total No. of Samples                                                            2

Boring Number          B-13                                                                                 Sheet    1    of    1    

Project Name                                                                                                               
UST KB-91 

Project Number                                                             
CTO 026

Elevation and Datum                             Location                                                                                           



Field Log of Boring

 SP 35% 60% 5%

80%

EPA IDs:

EKB91052

 

     
10 ─

8 ─ table. Soil at the bottom of the

core was also contaminated.

9 ─

6 ─

7 ─ Observed globules of fuel in the

core at depth around the water

4 ─ Sample IDs:

KB91EHE-S-D-B14-01-A-3.0

gravelly sand

3 ─
PID > 1805 ppm @ 2-3' bgs

0 ─
 Macrocore driven 0-5' bgs

0.0-8": Concrete Slab  

1 ─ 8"-5.0':  Moist to wet,  
greenish gray (6/1)

5 ─

2 ─

Sample Hammer                                                                                                          
Type    NA               Driving Wt.       NA                  Drop        NA

Hydrogeologist/Date                    
S. Spengler   1/15/15

Checked By/Date                                                                           
M. Heskett  1/24/15

Lithology
Depth 
(Feet)

S
a
m
p
l
e
s
 

R
e
c
o
v
e
r
y

B
l
o
w
 

C
o
u
n
t Description

USCS 
Symbol

Estimated % Of

CommentsGR SA FI

Pitcher                                                                
NA

Drilling Fluid                       
None

Drilling Angle                                                               
Vertical

Water       
Level:

First                      
2.5' bgs

After _______ Hours                                                            
NA

Size and Type of Bit       
Macrocore - 5 Ft 
Drive Length

Hole Diameter                                                      2 
1/4" OD; 1 1/2" Sample Core

No. of 
Samples:

Bulk                   
NA

SS              
1

Drive                    
NA

Drilling Company     
GeoTek

Driller                                                                                    
Jon Shjegstad 

Date and Time Started                   
1/15/15:  9:07

Date and Time Completed                                                  
1/15/15:  9:10

Drilling Equipment    
Geoprobe 6620DT

Drilling Method                                              
Direct Push

Completion Depth                          
5' bgs                            

Total No. of Samples                                                            1

Boring Number          B-14                                                                                 Sheet    1    of    1    

Project Name                                                                                                               
UST KB-91 

Project Number                                                             
CTO 026

Elevation and Datum                             Location                                                                 



Field Log of Boring

 55% 45% 0%

70%

SP 30% 40% 30%

SP 20% 70% 10%

EPA IDs:

EKB91056

 

     10 ─

8 ─

9 ─

6 ─

7 ─

4 ─ gray (4/1) gravelly clayey sand Sample IDs:

4.2'-5.0' wet, greenish gray KB91EHE-S-D-B15-01-A-3.0

sandy gravel

3 ─
3.2'-4.2': wet dark greenish PID = 894 ppm @ 2-3' bgs

0 ─
 Macrocore driven 0-5' bgs

0.0-8": Concrete Slab  

1 ─ 8"-3.2':  Dry to wet,  
very pale brown (10YR7/3)

5 ─ (6/1) gravelly sand

2 ─

Sample Hammer                                                                                                          
Type    NA               Driving Wt.       NA                  Drop        NA

Hydrogeologist/Date                    
S. Spengler   1/15/15

Checked By/Date                                                                           
M. Heskett  1/24/15

Lithology
Depth 
(Feet)

S
a
m
p
l
e
s
 

R
e
c
o
v
e
r
y

B
l
o
w
 

C
o
u
n
t Description

USCS 
Symbol

Estimated % Of

CommentsGR SA FI

Pitcher                                                                
NA

Drilling Fluid                       
None

Drilling Angle                                                               
Vertical

Water       
Level:

First                      
2.5' bgs

After _______ Hours                                                            
NA

Size and Type of Bit       
Macrocore - 5 Ft 
Drive Length

Hole Diameter                                                      2 
1/4" OD; 1 1/2" Sample Core

No. of 
Samples:

Bulk                   
NA

SS              
1

Drive                    
NA

Drilling Company     
GeoTek

Driller                                                                                    
Jon Shjegstad 

Date and Time Started                   
1/15/15:  9:38

Date and Time Completed                                                  
1/15/15:  9:41

Drilling Equipment    
Geoprobe 6620DT

Drilling Method                                              
Direct Push

Completion Depth                          
5' bgs                            

Total No. of Samples                                                            1

Boring Number          B-15                                                                                 Sheet    1    of    1    

Project Name                                                                                                               
UST KB-91 

Project Number                                                             
CTO 026

Elevation and Datum                             Location                                                                                        



Field Log of Boring

 SP 40% 55% 5%

75%

KB91EHE-S-D-B16-02-A-4.0

KB91EHE-S-D-B16-03-A-7.0

CL 0% 15% 85%

EPA IDs:

80% EKB91059, EKB91060, EKB91061

 

SP 5% 90% 5%

  
10 ─ collected at this boring.

8 ─ PID = 19.2 ppm @ 6-7' bgs

8.7-9.0': Wet, dark greenish

9 ─ greenish gray (4/1) sand
Note: MS/MSD samples 

6 ─ 6.0-8.7': Wet, greenish gray
(6/1) sandy clay

7 ─

2 ─ gravelly sand

4 ─ Sample IDs:

KB91EHE-S-D-B16-01-A-2.0

PID = 6.5 ppm @ 3-4' bgs

5 ─

0 ─
 Macrocore driven 0-5' and 5-9' bgs

0.0' to 8": Concrete slab  

1 ─ 8"-6.0': Dry to moist, very
pale brown (10YR7/3) PID = 8.3 ppm @ 1-2' bgs

3 ─

Sample Hammer                                                                                                          
Type    NA               Driving Wt.       NA                  Drop        NA

Hydrogeologist/Date                    
S. Spengler   1/15/15

Checked By/Date                                                                           
M. Heskett  1/24/15

Lithology
Depth 
(Feet)

S
a
m
p
l
e
s
 

R
e
c
o
v
e
r
y

B
l
o
w
 

C
o
u
n
t Description

USCS 
Symbol

Estimated % Of

CommentsGR SA FI

Pitcher                                                                
NA

Drilling Fluid                       
None

Drilling Angle                                                               
Vertical

Water       
Level:

5.5' bgs
After _______ Hours                                                            
NA

Size and Type of Bit       
Macrocore - 5 Ft 
Drive Length

Hole Diameter                                                      2 
1/4" OD; 1 1/2" Sample Core

No. of 
Samples:

Bulk                   
NA

SS              
4

Drive                    
NA

Drilling Company     
GeoTek

Driller                                                                                   
Jon Shjegstad

Date and Time Started                   
1/15/15:  10:02

Date and Time Completed                                                  
1/15/15:  10:12

Drilling Equipment    
Geoprobe 6620DT

Drilling Method                                              
Direct Push

Completion Depth                          
9' bgs                            

Total No. of Samples                                                            4

Boring Number          B-16                                                                                 Sheet    1    of    1    

Project Name                                                                                                               
UST KB-91 

Project Number                                                             
CTO 026

Elevation and Datum                                      Location                                                                                            



Field Log of Boring

 
SP 20% 75% 5%

75%

KB91EHE-S-D-B17-02-A-4.0

KB91EHE-S-D-B17-03-A-7.0

EPA IDs:

85% CL 0% 10% 90% EKB91046, EKB91047, EKB91048

 

SP 10% 80% 10%

  
10 ─

8 ─ PID = 25.6 ppm @ 6-7' bgs

8.6-9.0': Wet, dark greenish

9 ─ greenish gray (4/1) sand

6 ─

7 ─ 6.5-8.6': Wet, greenish gray
(6/1) sandy clay

2 ─ brown (10YR7/3) gravelly

4 ─ Sample IDs:

KB91EHE-S-D-B17-01-A-2.0

PID = 14.3 ppm @ 3-4' bgs

5 ─

0 ─
 Macrocore driven 0-5' and 5-9' bgs

0.0-1.0': Concrete slab  

1 ─
1.0-6.5': Moist, very pale PID = 22.3 ppm @ 1-2' bgs

sand

3 ─

Sample Hammer                                                                                                          
Type    NA               Driving Wt.       NA                  Drop        NA

Hydrogeologist/Date                    
S. Spengler   1/14/15

Checked By/Date                                                                           
M. Heskett  1/24/15

Lithology
Depth 
(Feet)

S
a
m
p
l
e
s
 

R
e
c
o
v
e
r
y

B
l
o
w
 

C
o
u
n
t Description

USCS 
Symbol

Estimated % Of

CommentsGR SA FI

Pitcher                                                                
NA

Drilling Fluid                       
None

Drilling Angle                                                               
Vertical

Water       
Level:

After _______ Hours                                                            
NA

Size and Type of Bit       
Macrocore - 5 Ft 
Drive Length

Hole Diameter                                                      2 
1/4" OD; 1 1/2" Sample Core

No. of 
Samples:

Bulk                   
NA

SS              
3

Drive                    
NA

Drilling Company     
GeoTek

Driller                                                                                   
Kevin Rogers

Date and Time Started                   
1/14/15:  14:20

Date and Time Completed                                                  
1/14/15:  14:31

Drilling Equipment    
Geoprobe 6620DT

Drilling Method                                              
Direct Push

Completion Depth                          
9' bgs                            

Total No. of Samples                                                            3

Boring Number          B-17                                                                                 Sheet    1    of    1    

Project Name                                                                                                               
UST KB-91 

Project Number                                                             
CTO 026

Elevation and Datum                            Location                                                                                        



Field Log of Boring

 SP 40% 55% 5%

70%

KB91EHE-S-D-B18-02-A-4.0

KB91EHE-S-D-B18-03-A-7.0

CH 0% 2% 98% EPA IDs:

80% EKB91065, EKB91066, EKB91067

 

SP 20% 80% 0%

  

Boring Number          B-18                                                                                 Sheet    1    of    1    

Project Name                                                                                                               
UST KB-91 

Project Number                                                             
CTO 026

Elevation and Datum                             Location                                                                      

Drilling Company     
GeoTek

Driller                                                                                   
Jon Shjegstad

Date and Time Started                   
1/15/15:  10:26

Date and Time Completed                                                  
1/15/15:  10:34

Drilling Equipment    
Geoprobe 6620DT

Drilling Method                                              
Direct Push

Completion Depth                          
9' bgs                            

Total No. of Samples                                                            4

Pitcher                                                                
NA

Drilling Fluid                       
None

Drilling Angle                                                               
Vertical

Water       
Level:

After _______ Hours                                                            
NA

Size and Type of Bit       
Macrocore - 5 Ft 
Drive Length

Hole Diameter                                                      2 
1/4" OD; 1 1/2" Sample Core

No. of 
Samples:

Bulk                   
NA

SS              
4

Drive                    
NA

Sample Hammer                                                                                                          
Type    NA               Driving Wt.       NA                  Drop        NA

Hydrogeologist/Date                    
S. Spengler   1/15/15

Checked By/Date                                                                           
M. Heskett  1/24/15

Lithology
Depth 
(Feet)

S
a
m
p
l
e
s
 

R
e
c
o
v
e
r
y

B
l
o
w
 

C
o
u
n
t Description

USCS 
Symbol

0 ─
 Macrocore driven 0-5' and 5-9' bgs

0.0-9": Concrete slab

Estimated % Of

CommentsGR SA FI

 

1 ─ 9"-6.0': Dry to moist, very pale
brown (10YR7/3) gravelly PID = 5.1 ppm @ 1-2' bgs

3 ─
PID = 12.6 ppm @ 3-4' bgs

5 ─

2 ─ sand

4 ─ Sample IDs:

KB91EHE-S-D-B18-01-A-2.0

6 ─ KB91EHE-S-D-B18-04-A-9.0

6.0-8.6': Moist to wet, greenish

7 ─ gray (6/1) plastic clay
EKB911068

9 ─ greenish gray (4/1) 4th sample collected at sand 

gravelly sand layer encountered under fat

8 ─ PID = 0.5 ppm @ 6-7' bgs

8.6-9.0': Wet, dark greenish PID = 76.4 ppm @ 8.6-9' bgs

10 ─ clay. Strong petroleum

odor noted in sand layer.



Field Log of Boring

 
SP 25% 70% 5%

85%

KB91EHE-S-D-B19-02-A-4.0

KB91EHE-S-D-B19-03-A-7.5

CH 0% 5% 95%

EPA IDs:

100% SC 0% 55% 45% EKB91049, EKB91050, EKB91051

 

CH 0% 5% 95%

SP 20% 75% 5%

  

Boring Number          B-19                                                                                 Sheet    1    of    1    

Project Name                                                                                                               
UST KB-91 

Project Number                                                             
CTO 026

Elevation and Datum                             Location                                                                                        

Drilling Company     
GeoTek

Driller                                                                                  
Kevin Rogers

Date and Time Started                   
1/14/15:  14:33

Date and Time Completed                                                  
1/14/15:  14:37

Drilling Equipment    
Geoprobe 6620DT

Drilling Method                                              
Direct Push

Completion Depth                          
9' bgs                            

Total No. of Samples                                                            3

Pitcher                                                                
NA

Drilling Fluid                       
None

Drilling Angle                                                               
Vertical

Water       
Level:

7.0'
After _______ Hours                                                            
NA

Size and Type of Bit       
Macrocore - 5 Ft 
Drive Length

Hole Diameter                                                      2 
1/4" OD; 1 1/2" Sample Core

No. of 
Samples:

Bulk                   
NA

SS              
3

Drive                    
NA

Sample Hammer                                                                                                          
Type    NA               Driving Wt.       NA                  Drop        NA

Hydrogeologist/Date                    
S. Spengler   1/14/15

Checked By/Date                                                                           
M. Heskett  1/24/15

Lithology
Depth 
(Feet)

S
a
m
p
l
e
s
 

R
e
c
o
v
e
r
y

B
l
o
w
 

C
o
u
n
t Description

USCS 
Symbol

0 ─
 Macrocore driven 0-5' and 5-9' bgs

0-1.0': Concrete slab

Estimated % Of

CommentsGR SA FI

 

1 ─ light bluish gray (8/1) gravel
1-5.5': Dry to moist very pale PID = 8.3 ppm @ 1-2' bgs

sand

3 ─
PID = 2.6 ppm @ 3-4' bgs

5 ─

2 ─ brown, (10YR7/3) gravelly

4 ─ Sample IDs:

KB91EHE-S-D-B19-01-A-2.0

6 ─ 5.5-6.2': Moist to wet, greenish
gray (6/1) plastic clay

7 ─ 6.2-7.0': Wet greenish gray
(6/1) clayey sand

9 ─ 8.6-9.0': Wet, dark greenish 
gray (4/1) gravelly sand

8 ─ 7.0-8.6': Wet greenish gray PID = 3.2 ppm@6.5-7.5' bgs

(6/1) plastic clay

10 ─



Field Log of Boring

 
SP 30% 65% 5%

70%

KB91EHE-S-D-B20-02-A-4.0

CL 0% 35% 65% KB91EHE-S-D-B20-03-A-7.0

EPA IDs:

70% EKB91062, EKB91063, EKB91064

 

SP 0% 95% 5%

  

Boring Number          B-20                                                                                 Sheet    1    of    1    

Project Name                                                                                                               
UST KB-91 

Project Number                                                             
CTO 026

Elevation and Datum                             Location                                                                                     

Drilling Company     
GeoTek

Driller                                                                                   
Jon Shjegstad

Date and Time Started                   
1/15/15:  10:14

Date and Time Completed                                                  
1/15/15:  10:24

Drilling Equipment    
Geoprobe 6620DT

Drilling Method                                              
Direct Push

Completion Depth                          
9' bgs                            

Total No. of Samples                                                            3

Pitcher                                                                
NA

Drilling Fluid                       
None

Drilling Angle                                                               
Vertical

Water       
Level:

6.5'
After _______ Hours                                                            
NA

Size and Type of Bit       
Macrocore - 5 Ft 
Drive Length

Hole Diameter                                                      2 
1/4" OD; 1 1/2" Sample Core

No. of 
Samples:

Bulk                   
NA

SS              
3

Drive                    
NA

Sample Hammer                                                                                                          
Type    NA               Driving Wt.       NA                  Drop        NA

Hydrogeologist/Date                    
S. Spengler   1/15/15

Checked By/Date                                                                           
M. Heskett  1/24/15

Lithology
Depth 
(Feet)

S
a
m
p
l
e
s
 

R
e
c
o
v
e
r
y

B
l
o
w
 

C
o
u
n
t Description

USCS 
Symbol

0 ─
 Macrocore driven 0-5' and 5-9' bgs

0-8": Concrete slab

Estimated % Of

CommentsGR SA FI

 

1 ─
8"-5.0': Dry to moist very pale PID = 9.7 ppm @ 1-2' bgs

sand

3 ─
PID = 18.7 ppm @ 3-4' bgs

5 ─
5.0-8.8': Moist to wet greenish

2 ─ brown, (10YR7/3) gravelly

4 ─ Sample IDs:

KB91EHE-S-D-B20-01-A-2.0

6 ─ gray (6/1) sandy clay

7 ─

9 ─ 8.8-9.0': Wet, dark greenish 
gray (4/1) sand

8 ─ PID = 17.5 ppm @ 6-7' bgs

10 ─



Field Log of Boring

GW 70% 25% 5%

 
SP 20% 75% 5%

75%

KB91EHE-S-D-B21-02-A-4.0

KB91EHE-S-D-B21-03-A-6.5

EPA IDs:

90% CL 0% 15% 85% EKB91025, EKB91026, EKB91027

 

SP 0% 95% 5%

  

Boring Number          B-21                                                                                 Sheet    1    of    1    

Project Name                                                                                                               
UST KB-91 

Project Number                                                             
CTO 026

Elevation and Datum                              Location                                                                 

Drilling Company     
GeoTek

Driller                                                                                   
Kevin Rogers

Date and Time Started                   
1/14/15:  14:20

Date and Time Completed                                                  
1/14/15:  14:31

Drilling Equipment    
Geoprobe 6620DT

Drilling Method                                              
Direct Push

Completion Depth                          
9' bgs                            

Total No. of Samples                                                            3

Pitcher                                                                
NA

Drilling Fluid                       
None

Drilling Angle                                                               
Vertical

Water       
Level:

After _______ Hours                                                            
NA

Size and Type of Bit       
Macrocore - 5 Ft 
Drive Length

Hole Diameter                                                      2 
1/4" OD; 1 1/2" Sample Core

No. of 
Samples:

Bulk                   
NA

SS              
3

Drive                    
NA

Sample Hammer                                                                                                          
Type    NA               Driving Wt.       NA                  Drop        NA

Hydrogeologist/Date                    
S. Spengler   1/14/15

Checked By/Date                                                                           
M. Heskett  1/24/15

Lithology
Depth 
(Feet)

S
a
m
p
l
e
s
 

R
e
c
o
v
e
r
y

B
l
o
w
 

C
o
u
n
t Description

USCS 
Symbol

0 ─
 Macrocore driven 0-5' and 5-9' bgs

0-1': Dry, black (10YR2/1)

Estimated % Of

CommentsGR SA FI

 

1 ─ gravelly base course
1-6.5': Dry to moist, very pale PID = 10.5 ppm @ 1-2' bgs

sand

3 ─
PID = 9.3 ppm @ 3-4' bgs

5 ─

2 ─ brown, (10YR7/3) gravelly

4 ─ Sample IDs:

KB91EHE-S-D-B21-01-A-2.0

6 ─

7 ─ 6.5-8.5': Wet, greenish gray
(6/1) sandy clay

9 ─ 8.6-9.0': Wet, dark greenish 
gray (4/1) sand

8 ─ PID = 6.7 ppm@5.5-6.5' bgs

10 ─



Field Log of Boring

GW 65% 30% 5%

 
SP 35% 65% 0%

90%

KB91EHE-S-D-B22-02-A-4.0

KB91EHE-S-D-B22-03-A-6.5

SC 0% 70% 30% EPA IDs:

100% EKB91028, EKB91029, EKB91030

 CL 0% 10% 90%

SP 0% 95% 5%

  

Boring Number          B-22                                                                                 Sheet    1    of    1    

Project Name                                                                                                               
UST KB-91 

Project Number                                                             
CTO 026

Elevation and Datum                           Location                                                                

Drilling Company     
GeoTek

Driller                                                                                   
Kevin Rogers

Date and Time Started                   
1/14/15:  13:33

Date and Time Completed                                                  
1/14/15:  13:34

Drilling Equipment    
Geoprobe 6620DT

Drilling Method                                              
Direct Push

Completion Depth                          
9' bgs                            

Total No. of Samples                                                            3

Pitcher                                                                
NA

Drilling Fluid                       
None

Drilling Angle                                                               
Vertical

Water       
Level:

After _______ Hours                                                            
NA

Size and Type of Bit       
Macrocore - 5 Ft 
Drive Length

Hole Diameter                                                      2 
1/4" OD; 1 1/2" Sample Core

No. of 
Samples:

Bulk                   
NA

SS              
3

Drive                    
NA

Sample Hammer                                                                                                          
Type    NA               Driving Wt.       NA                  Drop        NA

Hydrogeologist/Date                    
S. Spengler   1/14/15

Checked By/Date                                                                           
M. Heskett  1/24/15

Lithology
Depth 
(Feet)

S
a
m
p
l
e
s
 

R
e
c
o
v
e
r
y

B
l
o
w
 

C
o
u
n
t Description

USCS 
Symbol

0 ─
 Macrocore driven 0-5' and 5-9' bgs

0-1': Dry, black (10YR2/1)

Estimated % Of

CommentsGR SA FI

 

1 ─ gravelly asphalt base course
1-6': Dry to moist, very pale PID = 3.5 ppm @ 1-2' bgs

sand

3 ─
PID = 8.5 ppm @ 3-4' bgs

5 ─

2 ─ brown, (10YR7/3) gravelly

4 ─ Sample IDs:

KB91EHE-S-D-B22-01-A-2.0

6 ─
6-6.5': Wet, greenish gray (6/1)

7 ─ clayey sand
6.5-8.6': Wet, greenish gray

9 ─ 8.6-9.0': Wet, dark greenish 
gray (4/1) sand

8 ─ (6/1) sandy clay PID = 0.5 ppm @ 6-7' bgs

10 ─



Field Log of Boring

GW 70% 25% 5%

 
SP 25% 75% 0%

75%

KB91EHE-S-D-B23-02-A-4.0

KB91EHE-S-D-B23-03-A-7.0

SC 0% 70% 30% EPA IDs:

100% EKB91031, EKB91032, EKB91033

 CL 0% 5% 95%

GM 55% 40% 5%

  

Boring Number          B-23                                                                                 Sheet    1    of    1    

Project Name                                                                                                               
UST KB-91 

Project Number                                                             
CTO 026

Elevation and Datum                                 Location                                                                                                  

Drilling Company     
GeoTek

Driller                                                                                   
Kevin Rogers

Date and Time Started                   
1/14/15:  13:36

Date and Time Completed                                                  
1/14/15:  13:42

Drilling Equipment    
Geoprobe 6620DT

Drilling Method                                              
Direct Push

Completion Depth                          
9' bgs                            

Total No. of Samples                                                            4

Pitcher                                                                
NA

Drilling Fluid                       
None

Drilling Angle                                                               
Vertical

Water       
Level:

After _______ Hours                                                            
NA

Size and Type of Bit       
Macrocore - 5 Ft 
Drive Length

Hole Diameter                                                      2 
1/4" OD; 1 1/2" Sample Core

No. of 
Samples:

Bulk                   
NA

SS              
4

Drive                    
NA

Sample Hammer                                                                                                          
Type    NA               Driving Wt.       NA                  Drop        NA

Hydrogeologist/Date                    
S. Spengler   1/14/15

Checked By/Date                                                                           
M. Heskett  1/24/15

Lithology
Depth 
(Feet)

S
a
m
p
l
e
s
 

R
e
c
o
v
e
r
y

B
l
o
w
 

C
o
u
n
t Description

USCS 
Symbol

0 ─
 Macrocore driven 0-5' and 5-9' bgs

0-1.5': Dry, black (10YR2/1)

Estimated % Of

CommentsGR SA FI

 

1 ─ gravelly asphalt base course
1.5-6': Dry to moist, very pale PID = 9.6 ppm@1.5-2.5' bgs

sand

3 ─
PID = 12.6 ppm @ 3-4' bgs

5 ─

2 ─ brown, (10YR7/3) gravelly

4 ─ Sample IDs:

KB91EHE-S-D-B23-01-A-2.5

6 ─ KB91EHE-S-D-B23-04-A-9.0

6.5-7.6': Wet, greenish gray

7 ─ (6/1) clayey sand
7.6-8.5': Wet, greenish gray EKB91034

9 ─ 8.6-9.0': Wet, dark greenish 4th sample collected due to 

gray (4/1) sandy gravel strong petroleum odor

8 ─ (6/1) sandy clay PID = 19.7 ppm @ 6-7' bgs

PID >200 ppm @ 9' bgs

10 ─ prtesent at the bottom of the

boring.
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Appendix F 
Monitoring Well Construction Logs 

 





 

WELL COMPLETION RECORD 

JOB NO.: CTO 026 WELL NO. MW-KB-91-4 HYDROGEOLOGIST: S. Spengler 

CLIENT: NAVFAC Hawaii DRILLER: Quinton Wilson 

WELL LOCATION: UST KB-91, E of Bldg 322  DATE/TIME: 3/02/2015 / 12:20 

 
 
 
 
 
 
 
 
DETAILS OF CONSTRUCTION 
Date 
Completed 

                 
03/02/15 

Borehole Diameter (in.) 10” 

Type and Size of 
Casing (in.) 

      
4.0” 
PVC 

Type and Size 
of Screen (in.) 

PVC / 20 Slot 
Screen  

Screen Perforation 
Diameter (in.) 

20 
Slot 

Screen Length (ft.) 10 

Centralizer Depths (ft.) NA 

Completion Technique 
1. Type of Filter Pack and 

Placement Method 
 #3 Sand – poured downhole 

as augur withdrawn 

2. Type of Bentonite and 
Placement Method 

 3/8” Holeplug, bentonite 
chips 

3. Type of Grout Mixture and 
Placement Method 

 Cement 

Description of Potential Problems 
With Well: 
None 

 

 

 

Development Technique 
Surge Block/Mini-Purge Pump 

G R O U N D   S U R F A C E 

 

 
Well Head Elevation 7.36 ft 

Ground Surface Elev. ~8 ft 

Well Head Completion Method 
Traffic rated well cover 

Drilling Method/Rig Type B-59 
Auger Rig 

 
Surface Casing: Type Steel 

Well 
Cover 

 Diameter 8” 

 Length ~1’ 
deep 

 
 
 
MATERIALS  
 Cement (sks.) 0.5 LF 

 Filter Pack Material 
(ft.3) 

10.8 LF 

 Casing Material (ft.) 3.7 LF 

 Bentonite (ft.3) 1.7 LF 

 
 
 
Top of Bentonite 
Seal 

1.5 ft. 

Top of Filter Pack 3.2 ft. 

Top of Screen 3.7 ft. 

 
DTW=6.51’ bgs @11:00 on 3/10/15 
 
 
Bottom of Screen 13.7 ft. 

 

NOTE:  ALL DEPTHS ARE REFERENCED 
TO GROUND SURFACE 

 
 GROUT

BENTONITE

FILTER PACK
 

Bottom of Hole 15.0 ft.  

1.0’ 

0’ 

1.5’ 

3.2’ 

3.7’ 

13.7’ 

14.0’ 
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Appendix G 
Chain of Custody Forms 
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Appendix I 
Summary of Analytical Data and  

Project Quantitation Limit (PQL) Goals 

Table H-1:  Discrete Soil Sample Detection Limits 

Table H-2:  Groundwater Sample Detection Limits  
 

  





Summary of Analytical Results - UST KB91 Discrete Soil Samples

E2 Sample ID KB91EHE-S-D-B01-01-A-2.0 KB91EHE-S-D-B01-02-A-4.0 KB91EHE-S-D-B01-03-A-9.0 KB91EHE-S-D-B02-01-A-2.5
EPA ID EKB91001 EKB91002 EKB91003 EKB91004

Location BH01 BH01 BH01 BH02
Sample Depth (ft) 2.0 4.0 9.0 2.5

Method Analyte CAS No.

Tier 1 
Residential 

EAL (mg/kg)
Result 

(mg/kg) Qualifier
LOQ 

(mg/kg)
LOD 

(mg/kg)
Result 

(mg/kg) Qualifier
LOQ 

(mg/kg)
LOD 

(mg/kg)
Result 

(mg/kg) Qualifier
LOQ 

(mg/kg)
LOD 

(mg/kg)
Result 

(mg/kg) Qualifier
LOQ 

(mg/kg)
LOD 

(mg/kg)
1-Methylnaphthalene 90-12-20 26 ND 0.006 0.0019 ND 0.006 0.002 ND 0.006 0.002 ND 0.006 0.0019
2-Methylnaphthalene 91-57-6 28 ND 0.006 0.0019 ND 0.006 0.002 ND 0.006 0.002 ND 0.006 0.0019
Acenaphthene 83-32-9 120 ND 0.006 0.0019 ND 0.006 0.002 ND 0.006 0.002 ND 0.006 0.0019
Acenaphthylene 208-96-8 130 ND 0.006 0.0019 ND 0.006 0.002 ND 0.006 0.002 ND 0.006 0.0019
Anthracene 120-12-7 4.3 ND 0.006 0.0019 ND 0.006 0.002 ND 0.006 0.002 ND 0.006 0.0019
Benz (a) Anthracene 57-97-6 1.5 ND 0.006 0.0019 ND 0.006 0.002 ND 0.006 0.002 0.0075 0.006 0.0019
Benzo (a) Pyrene 50-32-8 0.15 ND 0.006 0.0019 ND 0.006 0.002 ND 0.006 0.002 0.0093 0.006 0.0019
Benzo (b) Fluoranthene 205-99-2 1.5 ND 0.006 0.0019 ND 0.006 0.002 ND 0.006 0.002 0.019 0.006 0.0019
Benzo (g,h,i) Perylene 191-24-2 35 0.0049 J 0.006 0.0019 ND 0.006 0.002 ND 0.006 0.002 0.011 0.006 0.0019
Benzo (k) Fluoranthene 207-08-9 15 ND 0.006 0.0019 ND 0.006 0.002 ND 0.006 0.002 0.044 0.006 0.0019
Chrysene 1719-03-5 30 ND 0.006 0.0019 ND 0.006 0.002 ND 0.006 0.002 0.0074 0.006 0.0019
Dibenz (a,h) Anthracene 50-70-3 0.15 ND 0.006 0.0019 ND 0.006 0.002 ND 0.006 0.002 ND 0.006 0.0019
Fluoranthene 206-44-0 460 ND 0.006 0.0019 ND 0.006 0.002 ND 0.006 0.002 0.0027 J 0.006 0.0019
Fluorene 86-73-7 100 ND 0.006 0.0019 ND 0.006 0.002 ND 0.006 0.002 ND 0.006 0.0019
Indeno (1,2,3-cd) Pyrene 193-39-5 15 ND 0.006 0.0019 ND 0.006 0.002 ND 0.006 0.002 ND 0.006 0.0019
Naphthalene 91-20-3 4.5 ND 0.006 0.0019 ND 0.006 0.002 ND 0.006 0.002 ND 0.006 0.0019
Phenanthrene 85-01-8 440 ND 0.006 0.0019 ND 0.006 0.002 ND 0.006 0.002 0.0013 J 0.006 0.0019
Pyrene 129-00-0 44 ND 0.006 0.0019 ND 0.006 0.002 ND 0.006 0.002 0.003 J 0.006 0.0019
TPH-DRO (C10-C24) 68334-30-5 100 35 T2M 11 2.2 ND 5.8 1.2 ND 5.8 1.2 22 T3M 11 2.3
TPH-LRO (C24-C36) - 500 59 J 110 22 ND 58 12 ND 58 12 130 110 23
1,1,1-Trichloroethane 71-55-6 220 ND 0.0056 0.0022 ND 0.0058 0.0023 ND 0.0058 0.0023 ND 0.0057 0.0023
1,1,2,2-Tetrachloroethane 79-34-5 0.009 ND 0.0056 0.0022 ND 0.0058 0.0023 ND 0.0058 0.0023 ND 0.0057 0.0023
1,1,2-Trichloroethane 79-00-5 0.0083 ND 0.0056 0.0022 ND 0.0058 0.0023 ND 0.0058 0.0023 ND 0.0057 0.0023
1,1-Dichloroethane 75-34-3 0.33 ND 0.0056 0.0022 ND 0.0058 0.0023 ND 0.0058 0.0023 ND 0.0057 0.0023
1,1-Dichloroethene 75-34-4 8.9 ND 0.0056 0.0022 ND 0.0058 0.0023 ND 0.0058 0.0023 ND 0.0057 0.0023
1,2,3-Trichloropropane 96-18-4 0.0013 ND 0.022 0.0056 ND 0.023 0.0058 ND 0.023 0.0058 ND 0.023 0.0057
1,2-Dibromoethane 106-93-4 0.00087 ND 0.0056 0.0022 ND 0.0058 0.0023 ND 0.0058 0.0023 ND 0.0057 0.0023
1,2-Dichloroethane 107-06-2 0.02 ND 0.0056 0.0022 ND 0.0058 0.0023 ND 0.0058 0.0023 ND 0.0057 0.0023
1,2-Dichloropropane 78-87-5 0.052 ND 0.0056 0.0022 ND 0.0058 0.0023 ND 0.0058 0.0023 ND 0.0057 0.0023
2-Butanone 78-93-3 15 ND 0.022 0.0034 ND 0.023 0.0035 0.021 J 0.023 0.0035 ND 0.023 0.0034
4-Methyl-2-Pentanone 108-10-1 0.5 ND 0.022 0.0022 ND 0.023 0.0023 ND 0.023 0.0023 ND 0.023 0.0023
Acetone 67-64-1 1 ND 0.056 0.0056 ND 0.058 0.0058 0.12 0.058 0.0058 ND 0.057 0.0057
Benzene 71-43-2 0.67 ND 0.0056 0.0022 ND 0.0058 0.0023 ND 0.0058 0.0023 ND 0.0057 0.0023
Bromodichloromethane 75-27-4 0.014 ND 0.0056 0.0022 ND 0.0058 0.0023 ND 0.0058 0.0023 ND 0.0057 0.0023
Bromoform 75-25-2 44 ND 0.0056 0.0022 ND 0.0058 0.0023 ND 0.0058 0.0023 ND 0.0057 0.0023
Bromomethane 74-83-9 0.22 ND 0.0056 0.0022 0.002 J 0.0058 0.0023 ND 0.0058 0.0023 ND 0.0057 0.0023
Carbon Tetrachloride 56-23-5 0.087 ND 0.0056 0.0022 ND 0.0058 0.0023 ND 0.0058 0.0023 ND 0.0057 0.0023
Chlorobenzene 108-90-7 2.2 ND 0.0056 0.0022 ND 0.0058 0.0023 ND 0.0058 0.0023 ND 0.0057 0.0023
Chloroethane 75-00-3 11 ND 0.0056 0.0022 ND 0.0058 0.0023 ND 0.0058 0.0023 ND 0.0057 0.0023
Chloroform 67-66-3 0.023 ND 0.0056 0.0022 ND 0.0058 0.0023 ND 0.0058 0.0023 ND 0.0057 0.0023
Chloromethane 74-87-3 0.29 ND 0.0056 0.0056 ND 0.0058 0.0058 ND 0.0058 0.0058 ND 0.0057 0.0057
Cis-1,2-Dichloroethylene 156-59-2 0.31 ND 0.0056 0.0022 ND 0.0058 0.0023 ND 0.0058 0.0023 ND 0.0057 0.0023
Cis-1,3-Dichloropropene 10061-01-5 0.13 ND 0.0056 0.0022 ND 0.0058 0.0023 ND 0.0058 0.0023 ND 0.0057 0.0023
Dibromochloromethane 124-48-1 0.022 ND 0.0056 0.0022 ND 0.0058 0.0023 ND 0.0058 0.0023 ND 0.0057 0.0023
Ethylbenzene 100-41-4 21 ND 0.0056 0.0022 ND 0.0058 0.0023 ND 0.0058 0.0023 ND 0.0057 0.0023
Methylene Chloride 75-09-2 1.1 ND 0.022 0.011 ND 0.023 0.012 ND 0.023 0.012 ND 0.023 0.011
Styrene 100-42-5 2.9 ND 0.0056 0.0022 ND 0.0058 0.0023 ND 0.0058 0.0023 ND 0.0057 0.0023
Tetrachloroethene 127-18-4 0.088 ND 0.0056 0.0022 ND 0.0058 0.0023 ND 0.0058 0.0023 ND 0.0057 0.0023
Toluene 108-88-3 32 ND 0.0056 0.0022 ND 0.0058 0.0023 ND 0.0058 0.0023 ND 0.0057 0.0023
Trans-1,2-Dichloroethylene 156-60-5 2.7 ND 0.0056 0.0022 ND 0.0058 0.0023 ND 0.0058 0.0023 ND 0.0057 0.0023
Trans-1,3-Dichloropropene 10061-02-6 0.13 ND 0.0056 0.0022 ND 0.0058 0.0023 ND 0.0058 0.0023 ND 0.0057 0.0023
Trichloroethylene 79-01-6 26 ND 0.0056 0.0022 ND 0.0058 0.0023 ND 0.0058 0.0023 ND 0.0057 0.0023
Vinyl Chloride 75-01-4 0.072 ND 0.0056 0.0022 ND 0.0058 0.0023 ND 0.0058 0.0023 ND 0.0057 0.0023
Xylenes (Total) 1330-20-7 45 ND 0.0056 0.0022 ND 0.0058 0.0023 ND 0.0058 0.0023 ND 0.0057 0.0023
Indicates LOQ / LOD value 
exceeds the HDOH Tier 1 
Residential EAL

Bold
Indicates Sample Result 
exceeds the HDOH Tier 1 
Residential EAL

8270C-LL

EPA 8015C-e

EPA 8260B



Summary of Analytical Results - UST KB91 Discrete Soil Samples

E2 Sample ID
EPA ID

Location
Sample Depth (ft)

Method Analyte CAS No.

Tier 1 
Residential 

EAL (mg/kg)
1-Methylnaphthalene 90-12-20 26
2-Methylnaphthalene 91-57-6 28
Acenaphthene 83-32-9 120
Acenaphthylene 208-96-8 130
Anthracene 120-12-7 4.3
Benz (a) Anthracene 57-97-6 1.5
Benzo (a) Pyrene 50-32-8 0.15
Benzo (b) Fluoranthene 205-99-2 1.5
Benzo (g,h,i) Perylene 191-24-2 35
Benzo (k) Fluoranthene 207-08-9 15
Chrysene 1719-03-5 30
Dibenz (a,h) Anthracene 50-70-3 0.15
Fluoranthene 206-44-0 460
Fluorene 86-73-7 100
Indeno (1,2,3-cd) Pyrene 193-39-5 15
Naphthalene 91-20-3 4.5
Phenanthrene 85-01-8 440
Pyrene 129-00-0 44
TPH-DRO (C10-C24) 68334-30-5 100
TPH-LRO (C24-C36) - 500
1,1,1-Trichloroethane 71-55-6 220
1,1,2,2-Tetrachloroethane 79-34-5 0.009
1,1,2-Trichloroethane 79-00-5 0.0083
1,1-Dichloroethane 75-34-3 0.33
1,1-Dichloroethene 75-34-4 8.9
1,2,3-Trichloropropane 96-18-4 0.0013
1,2-Dibromoethane 106-93-4 0.00087
1,2-Dichloroethane 107-06-2 0.02
1,2-Dichloropropane 78-87-5 0.052
2-Butanone 78-93-3 15
4-Methyl-2-Pentanone 108-10-1 0.5
Acetone 67-64-1 1
Benzene 71-43-2 0.67
Bromodichloromethane 75-27-4 0.014
Bromoform 75-25-2 44
Bromomethane 74-83-9 0.22
Carbon Tetrachloride 56-23-5 0.087
Chlorobenzene 108-90-7 2.2
Chloroethane 75-00-3 11
Chloroform 67-66-3 0.023
Chloromethane 74-87-3 0.29
Cis-1,2-Dichloroethylene 156-59-2 0.31
Cis-1,3-Dichloropropene 10061-01-5 0.13
Dibromochloromethane 124-48-1 0.022
Ethylbenzene 100-41-4 21
Methylene Chloride 75-09-2 1.1
Styrene 100-42-5 2.9
Tetrachloroethene 127-18-4 0.088
Toluene 108-88-3 32
Trans-1,2-Dichloroethylene 156-60-5 2.7
Trans-1,3-Dichloropropene 10061-02-6 0.13
Trichloroethylene 79-01-6 26
Vinyl Chloride 75-01-4 0.072
Xylenes (Total) 1330-20-7 45
Indicates LOQ / LOD value 
exceeds the HDOH Tier 1 
Residential EAL

Bold
Indicates Sample Result 
exceeds the HDOH Tier 1 
Residential EAL

8270C-LL

EPA 8015C-e

EPA 8260B

KB91EHE-S-D-B02-02-A-4.0 KB91EHE-S-D-B02-03-A-9.0 KB91EHE-S-D-B03-01-A-2.0 KB91EHE-S-D-B03-02-A-4.0
EKB91005 EKB91006 EKB91007 EKB91008

BH02 BH02 BH03 BH03
4.0 9.0 2.0 4.0

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

ND 0.006 0.002 ND 0.008 0.0027 ND 0.005 0.0019 ND 0.006 0.0019
ND 0.006 0.002 ND 0.008 0.0027 ND 0.005 0.0019 ND 0.006 0.0019
ND 0.006 0.002 ND 0.008 0.0027 ND 0.005 0.0019 ND 0.006 0.0019
ND 0.006 0.002 ND 0.008 0.0027 ND 0.005 0.0019 ND 0.006 0.0019
ND 0.006 0.002 ND 0.008 0.0027 ND 0.005 0.0019 ND 0.006 0.0019
ND 0.006 0.002 ND 0.008 0.0027 0.0068 0.005 0.0019 ND 0.006 0.0019
ND 0.006 0.002 ND 0.008 0.0027 0.0078 0.005 0.0019 ND 0.006 0.0019
ND 0.006 0.002 ND 0.008 0.0027 0.016 0.005 0.0019 ND 0.006 0.0019
ND 0.006 0.002 ND 0.008 0.0027 0.01 0.005 0.0019 ND 0.006 0.0019
ND 0.006 0.002 ND 0.008 0.0027 0.04 0.005 0.0019 ND 0.006 0.0019
ND 0.006 0.002 ND 0.008 0.0027 0.0061 0.005 0.0019 ND 0.006 0.0019
ND 0.006 0.002 ND 0.008 0.0027 ND 0.005 0.0019 ND 0.006 0.0019
ND 0.006 0.002 ND 0.008 0.0027 0.006 0.005 0.0019 ND 0.006 0.0019
ND 0.006 0.002 ND 0.008 0.0027 ND 0.005 0.0019 ND 0.006 0.0019
ND 0.006 0.002 ND 0.008 0.0027 ND 0.005 0.0019 ND 0.006 0.0019
ND 0.006 0.002 ND 0.008 0.0027 ND 0.005 0.0019 ND 0.006 0.0019
ND 0.006 0.002 ND 0.008 0.0027 0.0017 J 0.005 0.0019 ND 0.006 0.0019
ND 0.006 0.002 ND 0.008 0.0027 0.0061 0.005 0.0019 ND 0.006 0.0019
ND 6 1.2 25 T3M 8.1 1.6 34 JT3M 55 2.2 ND 5.7 1.1
11 J 60 12 69 J 81 16 200 J 550 22 ND 57 11
ND 0.006 0.0024 ND 0.081 0.024 ND 0.0055 0.0022 ND 0.0057 0.0023
ND 0.006 0.0024 ND 0.081 0.024 ND 0.0055 0.0022 ND 0.0057 0.0023
ND 0.006 0.0024 ND 0.081 0.04 ND 0.0055 0.0022 ND 0.0057 0.0023
ND 0.006 0.0024 ND 0.081 0.024 ND 0.0055 0.0022 ND 0.0057 0.0023
ND 0.006 0.0024 ND 0.081 0.04 ND 0.0055 0.0022 ND 0.0057 0.0023
ND 0.024 0.006 ND 0.16 0.081 ND 0.022 0.0055 ND 0.023 0.0057
ND 0.006 0.0024 ND 0.081 0.04 ND 0.0055 0.0022 ND 0.0057 0.0023
ND 0.006 0.0024 ND 0.081 0.024 ND 0.0055 0.0022 ND 0.0057 0.0023
ND 0.006 0.0024 ND 0.081 0.024 ND 0.0055 0.0022 ND 0.0057 0.0023
ND 0.024 0.0036 ND 0.81 0.16 ND 0.022 0.0033 ND 0.023 0.0034
ND 0.024 0.0024 ND 0.81 0.4 ND 0.022 0.0022 ND 0.023 0.0023
ND 0.06 0.006 ND 0.81 0.4 ND 0.055 0.0055 0.0035 J 0.057 0.0057
ND 0.006 0.0024 ND 0.081 0.024 ND 0.0055 0.0022 ND 0.0057 0.0023
ND 0.006 0.0024 ND 0.081 0.024 ND 0.0055 0.0022 ND 0.0057 0.0023
ND 0.006 0.0024 ND 0.081 0.024 ND 0.0055 0.0022 ND 0.0057 0.0023
ND 0.006 0.0024 0.037 J 0.16 0.04 ND 0.0055 0.0022 ND 0.0057 0.0023
ND 0.006 0.0024 ND 0.081 0.024 ND 0.0055 0.0022 ND 0.0057 0.0023
ND 0.006 0.0024 ND 0.081 0.04 ND 0.0055 0.0022 ND 0.0057 0.0023
ND 0.006 0.0024 ND 0.081 0.04 ND 0.0055 0.0022 ND 0.0057 0.0023
ND 0.006 0.0024 ND 0.081 0.02 ND 0.0055 0.0022 ND 0.0057 0.0023
ND 0.006 0.006 ND 0.081 0.04 ND 0.0055 0.0055 ND 0.0057 0.0057
ND 0.006 0.0024 ND 0.081 0.024 ND 0.0055 0.0022 ND 0.0057 0.0023
ND 0.006 0.0024 ND 0.081 0.024 ND 0.0055 0.0022 ND 0.0057 0.0023
ND 0.006 0.0024 ND 0.081 0.024 ND 0.0055 0.0022 ND 0.0057 0.0023
ND 0.006 0.0024 ND 0.081 0.04 ND 0.0055 0.0022 ND 0.0057 0.0023
ND 0.024 0.012 ND 0.4 0.081 ND 0.022 0.011 ND 0.023 0.011
ND 0.006 0.0024 ND 0.081 0.04 ND 0.0055 0.0022 ND 0.0057 0.0023
ND 0.006 0.0024 ND 0.081 0.024 ND 0.0055 0.0022 ND 0.0057 0.0023
ND 0.006 0.0024 ND 0.081 0.024 ND 0.0055 0.0022 ND 0.0057 0.0023
ND 0.006 0.0024 ND 0.081 0.024 ND 0.0055 0.0022 ND 0.0057 0.0023
ND 0.006 0.0024 ND 0.081 0.024 ND 0.0055 0.0022 ND 0.0057 0.0023
ND 0.006 0.0024 ND 0.081 0.024 ND 0.0055 0.0022 ND 0.0057 0.0023
ND 0.006 0.0024 ND 0.081 0.024 ND 0.0055 0.0022 ND 0.0057 0.0023
ND 0.006 0.0024 ND 0.16 0.024 ND 0.0055 0.0022 ND 0.0057 0.0023



Summary of Analytical Results - UST KB91 Discrete Soil Samples

E2 Sample ID
EPA ID

Location
Sample Depth (ft)

Method Analyte CAS No.

Tier 1 
Residential 

EAL (mg/kg)
1-Methylnaphthalene 90-12-20 26
2-Methylnaphthalene 91-57-6 28
Acenaphthene 83-32-9 120
Acenaphthylene 208-96-8 130
Anthracene 120-12-7 4.3
Benz (a) Anthracene 57-97-6 1.5
Benzo (a) Pyrene 50-32-8 0.15
Benzo (b) Fluoranthene 205-99-2 1.5
Benzo (g,h,i) Perylene 191-24-2 35
Benzo (k) Fluoranthene 207-08-9 15
Chrysene 1719-03-5 30
Dibenz (a,h) Anthracene 50-70-3 0.15
Fluoranthene 206-44-0 460
Fluorene 86-73-7 100
Indeno (1,2,3-cd) Pyrene 193-39-5 15
Naphthalene 91-20-3 4.5
Phenanthrene 85-01-8 440
Pyrene 129-00-0 44
TPH-DRO (C10-C24) 68334-30-5 100
TPH-LRO (C24-C36) - 500
1,1,1-Trichloroethane 71-55-6 220
1,1,2,2-Tetrachloroethane 79-34-5 0.009
1,1,2-Trichloroethane 79-00-5 0.0083
1,1-Dichloroethane 75-34-3 0.33
1,1-Dichloroethene 75-34-4 8.9
1,2,3-Trichloropropane 96-18-4 0.0013
1,2-Dibromoethane 106-93-4 0.00087
1,2-Dichloroethane 107-06-2 0.02
1,2-Dichloropropane 78-87-5 0.052
2-Butanone 78-93-3 15
4-Methyl-2-Pentanone 108-10-1 0.5
Acetone 67-64-1 1
Benzene 71-43-2 0.67
Bromodichloromethane 75-27-4 0.014
Bromoform 75-25-2 44
Bromomethane 74-83-9 0.22
Carbon Tetrachloride 56-23-5 0.087
Chlorobenzene 108-90-7 2.2
Chloroethane 75-00-3 11
Chloroform 67-66-3 0.023
Chloromethane 74-87-3 0.29
Cis-1,2-Dichloroethylene 156-59-2 0.31
Cis-1,3-Dichloropropene 10061-01-5 0.13
Dibromochloromethane 124-48-1 0.022
Ethylbenzene 100-41-4 21
Methylene Chloride 75-09-2 1.1
Styrene 100-42-5 2.9
Tetrachloroethene 127-18-4 0.088
Toluene 108-88-3 32
Trans-1,2-Dichloroethylene 156-60-5 2.7
Trans-1,3-Dichloropropene 10061-02-6 0.13
Trichloroethylene 79-01-6 26
Vinyl Chloride 75-01-4 0.072
Xylenes (Total) 1330-20-7 45
Indicates LOQ / LOD value 
exceeds the HDOH Tier 1 
Residential EAL

Bold
Indicates Sample Result 
exceeds the HDOH Tier 1 
Residential EAL

8270C-LL

EPA 8015C-e

EPA 8260B

KB91EHE-S-D-B03-03-A-7.5 KB91EHE-S-D-B04-01-A-2.0 KB91EHE-S-D-B04-02-A-4.0 KB91EHE-S-D-B04-03-A-8.0
EKB91009 EKB91010 EKB91011 EKB91012

BH03 BH04 BH04 BH04
7.5 2.0 4.0 8.0

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

ND 0.008 0.0026 ND 0.006 0.0019 ND 0.006 0.002 ND 0.007 0.0025
ND 0.008 0.0026 ND 0.006 0.0019 ND 0.006 0.002 ND 0.007 0.0025
ND 0.008 0.0026 ND 0.006 0.0019 ND 0.006 0.002 ND 0.007 0.0025
ND 0.008 0.0026 ND 0.006 0.0019 ND 0.006 0.002 ND 0.007 0.0025
ND 0.008 0.0026 ND 0.006 0.0019 ND 0.006 0.002 ND 0.007 0.0025
ND 0.008 0.0026 0.0051 J 0.006 0.0019 ND 0.006 0.002 ND 0.007 0.0025
ND 0.008 0.0026 0.0075 0.006 0.0019 ND 0.006 0.002 ND 0.007 0.0025
ND 0.008 0.0026 0.014 0.006 0.0019 ND 0.006 0.002 ND 0.007 0.0025
ND 0.008 0.0026 0.015 0.006 0.0019 ND 0.006 0.002 ND 0.007 0.0025
ND 0.008 0.0026 0.039 0.006 0.0019 ND 0.006 0.002 ND 0.007 0.0025
ND 0.008 0.0026 0.005 J 0.006 0.0019 ND 0.006 0.002 ND 0.007 0.0025
ND 0.008 0.0026 ND 0.006 0.0019 ND 0.006 0.002 ND 0.007 0.0025
ND 0.008 0.0026 0.0043 J 0.006 0.0019 ND 0.006 0.002 ND 0.007 0.0025
ND 0.008 0.0026 ND 0.006 0.0019 ND 0.006 0.002 ND 0.007 0.0025
ND 0.008 0.0026 ND 0.006 0.0019 ND 0.006 0.002 ND 0.007 0.0025
ND 0.008 0.0026 0.0022 J 0.006 0.0019 ND 0.006 0.002 ND 0.007 0.0025
ND 0.008 0.0026 0.0023 J 0.006 0.0019 ND 0.006 0.002 ND 0.007 0.0025
ND 0.008 0.0026 0.0037 J 0.006 0.0019 ND 0.006 0.002 ND 0.007 0.0025
ND 7.8 1.6 20 T3M 11 2.2 ND 6 1.2 4.7 JT3M 7.4 1.5
ND 78 16 71 J 110 22 ND 60 12 19 J 74 15
ND 0.0078 0.0031 ND 0.0056 0.0022 ND 0.006 0.0024 ND 0.0074 0.0029
ND 0.0078 0.0031 ND 0.0056 0.0022 ND 0.006 0.0024 ND 0.0074 0.0029
ND 0.0078 0.0031 ND 0.0056 0.0022 ND 0.006 0.0024 ND 0.0074 0.0029
ND 0.0078 0.0031 ND 0.0056 0.0022 ND 0.006 0.0024 ND 0.0074 0.0029
ND 0.0078 0.0031 ND 0.0056 0.0022 ND 0.006 0.0024 ND 0.0074 0.0029
ND 0.031 0.0078 ND 0.022 0.0056 ND 0.024 0.006 ND 0.029 0.0074
ND 0.0078 0.0031 ND 0.0056 0.0022 ND 0.006 0.0024 ND 0.0074 0.0029
ND 0.0078 0.0031 ND 0.0056 0.0022 ND 0.006 0.0024 ND 0.0074 0.0029
ND 0.0078 0.0031 ND 0.0056 0.0022 ND 0.006 0.0024 ND 0.0074 0.0029

0.037 0.031 0.0047 ND 0.022 0.0034 ND 0.024 0.0036 0.018 J 0.029 0.0044
ND 0.031 0.0031 ND 0.022 0.0022 ND 0.024 0.0024 ND 0.029 0.0029
0.2 0.078 0.0078 0.0044 J 0.056 0.0056 0.0048 J 0.06 0.006 0.083 0.074 0.0074
ND 0.0078 0.0031 ND 0.0056 0.0022 ND 0.006 0.0024 ND 0.0074 0.0029
ND 0.0078 0.0031 ND 0.0056 0.0022 ND 0.006 0.0024 ND 0.0074 0.0029
ND 0.0078 0.0031 ND 0.0056 0.0022 ND 0.006 0.0024 ND 0.0074 0.0029
ND 0.0078 0.0031 ND 0.0056 0.0022 ND 0.006 0.0024 ND 0.0074 0.0029
ND 0.0078 0.0031 ND 0.0056 0.0022 ND 0.006 0.0024 ND 0.0074 0.0029
ND 0.0078 0.0031 ND 0.0056 0.0022 ND 0.006 0.0024 ND 0.0074 0.0029
ND 0.0078 0.0031 ND 0.0056 0.0022 ND 0.006 0.0024 ND 0.0074 0.0029
ND 0.0078 0.0031 ND 0.0056 0.0022 ND 0.006 0.0024 ND 0.0074 0.0029
ND 0.0078 0.0078 ND 0.0056 0.0056 ND 0.006 0.006 ND 0.0074 0.0074
ND 0.0078 0.0031 ND 0.0056 0.0022 ND 0.006 0.0024 ND 0.0074 0.0029
ND 0.0078 0.0031 ND 0.0056 0.0022 ND 0.006 0.0024 ND 0.0074 0.0029
ND 0.0078 0.0031 ND 0.0056 0.0022 ND 0.006 0.0024 ND 0.0074 0.0029
ND 0.0078 0.0031 ND 0.0056 0.0022 ND 0.006 0.0024 ND 0.0074 0.0029
ND 0.031 0.016 ND 0.022 0.011 ND 0.024 0.012 ND 0.029 0.015
ND 0.0078 0.0031 ND 0.0056 0.0022 ND 0.006 0.0024 ND 0.0074 0.0029
ND 0.0078 0.0031 ND 0.0056 0.0022 ND 0.006 0.0024 ND 0.0074 0.0029
ND 0.0078 0.0031 ND 0.0056 0.0022 ND 0.006 0.0024 ND 0.0074 0.0029
ND 0.0078 0.0031 ND 0.0056 0.0022 ND 0.006 0.0024 ND 0.0074 0.0029
ND 0.0078 0.0031 ND 0.0056 0.0022 ND 0.006 0.0024 ND 0.0074 0.0029
ND 0.0078 0.0031 ND 0.0056 0.0022 ND 0.006 0.0024 ND 0.0074 0.0029
ND 0.0078 0.0031 ND 0.0056 0.0022 ND 0.006 0.0024 ND 0.0074 0.0029
ND 0.0078 0.0031 ND 0.0056 0.0022 ND 0.006 0.0024 ND 0.0074 0.0029



Summary of Analytical Results - UST KB91 Discrete Soil Samples

E2 Sample ID
EPA ID

Location
Sample Depth (ft)

Method Analyte CAS No.

Tier 1 
Residential 

EAL (mg/kg)
1-Methylnaphthalene 90-12-20 26
2-Methylnaphthalene 91-57-6 28
Acenaphthene 83-32-9 120
Acenaphthylene 208-96-8 130
Anthracene 120-12-7 4.3
Benz (a) Anthracene 57-97-6 1.5
Benzo (a) Pyrene 50-32-8 0.15
Benzo (b) Fluoranthene 205-99-2 1.5
Benzo (g,h,i) Perylene 191-24-2 35
Benzo (k) Fluoranthene 207-08-9 15
Chrysene 1719-03-5 30
Dibenz (a,h) Anthracene 50-70-3 0.15
Fluoranthene 206-44-0 460
Fluorene 86-73-7 100
Indeno (1,2,3-cd) Pyrene 193-39-5 15
Naphthalene 91-20-3 4.5
Phenanthrene 85-01-8 440
Pyrene 129-00-0 44
TPH-DRO (C10-C24) 68334-30-5 100
TPH-LRO (C24-C36) - 500
1,1,1-Trichloroethane 71-55-6 220
1,1,2,2-Tetrachloroethane 79-34-5 0.009
1,1,2-Trichloroethane 79-00-5 0.0083
1,1-Dichloroethane 75-34-3 0.33
1,1-Dichloroethene 75-34-4 8.9
1,2,3-Trichloropropane 96-18-4 0.0013
1,2-Dibromoethane 106-93-4 0.00087
1,2-Dichloroethane 107-06-2 0.02
1,2-Dichloropropane 78-87-5 0.052
2-Butanone 78-93-3 15
4-Methyl-2-Pentanone 108-10-1 0.5
Acetone 67-64-1 1
Benzene 71-43-2 0.67
Bromodichloromethane 75-27-4 0.014
Bromoform 75-25-2 44
Bromomethane 74-83-9 0.22
Carbon Tetrachloride 56-23-5 0.087
Chlorobenzene 108-90-7 2.2
Chloroethane 75-00-3 11
Chloroform 67-66-3 0.023
Chloromethane 74-87-3 0.29
Cis-1,2-Dichloroethylene 156-59-2 0.31
Cis-1,3-Dichloropropene 10061-01-5 0.13
Dibromochloromethane 124-48-1 0.022
Ethylbenzene 100-41-4 21
Methylene Chloride 75-09-2 1.1
Styrene 100-42-5 2.9
Tetrachloroethene 127-18-4 0.088
Toluene 108-88-3 32
Trans-1,2-Dichloroethylene 156-60-5 2.7
Trans-1,3-Dichloropropene 10061-02-6 0.13
Trichloroethylene 79-01-6 26
Vinyl Chloride 75-01-4 0.072
Xylenes (Total) 1330-20-7 45
Indicates LOQ / LOD value 
exceeds the HDOH Tier 1 
Residential EAL

Bold
Indicates Sample Result 
exceeds the HDOH Tier 1 
Residential EAL

8270C-LL

EPA 8015C-e

EPA 8260B

KB91EHE-S-D-B05-01-A-2.5 KB91EHE-S-D-B05-02-A-4.0 KB91EHE-S-D-B05-03-A-7.5 KB91EHE-S-D-B05-04-D-7.5
EKB91013 EKB91014 EKB91015 EKB91016

BH05 BH05 BH05 BH05
2.5 4.0 7.5 7.5

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

0.0017 J 0.006 0.0019 ND 0.006 0.0019 ND 0.007 0.0025 ND 0.007 0.0023
0.003 J 0.006 0.0019 ND 0.006 0.0019 ND 0.007 0.0025 ND 0.007 0.0023
ND 0.006 0.0019 ND 0.006 0.0019 ND 0.007 0.0025 ND 0.007 0.0023

0.0017 J 0.006 0.0019 ND 0.006 0.0019 ND 0.007 0.0025 ND 0.007 0.0023
0.0096 0.006 0.0019 ND 0.006 0.0019 ND 0.007 0.0025 ND 0.007 0.0023
0.0085 0.006 0.0019 ND 0.006 0.0019 ND 0.007 0.0025 ND 0.007 0.0023
0.022 0.006 0.0019 ND 0.006 0.0019 ND 0.007 0.0025 ND 0.007 0.0023
0.034 0.006 0.0019 ND 0.006 0.0019 ND 0.007 0.0025 ND 0.007 0.0023
0.068 0.006 0.0019 0.022 0.006 0.0019 ND 0.007 0.0025 ND 0.007 0.0023
0.059 0.006 0.0019 ND 0.006 0.0019 ND 0.007 0.0025 ND 0.007 0.0023
0.011 0.006 0.0019 ND 0.006 0.0019 ND 0.007 0.0025 ND 0.007 0.0023
ND 0.006 0.0019 ND 0.006 0.0019 ND 0.007 0.0025 ND 0.007 0.0023

0.014 0.006 0.0019 ND 0.006 0.0019 ND 0.007 0.0025 ND 0.007 0.0023
ND 0.006 0.0019 ND 0.006 0.0019 ND 0.007 0.0025 ND 0.007 0.0023
ND 0.006 0.0019 ND 0.006 0.0019 ND 0.007 0.0025 ND 0.007 0.0023

0.0043 J 0.006 0.0019 ND 0.006 0.0019 ND 0.007 0.0025 ND 0.007 0.0023
0.012 0.006 0.0019 ND 0.006 0.0019 ND 0.007 0.0025 ND 0.007 0.0023
0.019 0.006 0.0019 ND 0.006 0.0019 ND 0.007 0.0025 ND 0.007 0.0023

95 T3M 11 2.2 ND 5.7 1.1 ND 7.2 1.4 ND 6.9 1.4
560 110 22 ND 57 11 ND 72 14 ND 69 14
ND 0.056 0.017 ND 0.0057 0.0023 ND 0.0072 0.0029 ND 0.0069 0.0027
ND 0.056 0.017 ND 0.0057 0.0023 ND 0.0072 0.0029 ND 0.0069 0.0027
ND 0.056 0.028 ND 0.0057 0.0023 ND 0.0072 0.0029 ND 0.0069 0.0027
ND 0.056 0.017 ND 0.0057 0.0023 ND 0.0072 0.0029 ND 0.0069 0.0027
ND 0.056 0.028 ND 0.0057 0.0023 ND 0.0072 0.0029 ND 0.0069 0.0027
ND 0.11 0.056 ND 0.023 0.0057 ND 0.029 0.0072 ND 0.027 0.0069
ND 0.056 0.028 ND 0.0057 0.0023 ND 0.0072 0.0029 ND 0.0069 0.0027
ND 0.056 0.017 ND 0.0057 0.0023 ND 0.0072 0.0029 ND 0.0069 0.0027
ND 0.056 0.017 ND 0.0057 0.0023 ND 0.0072 0.0029 ND 0.0069 0.0027
ND 0.56 0.11 ND 0.023 0.0034 0.0074 J 0.029 0.0043 0.0064 J 0.027 0.0041
ND 0.56 0.28 ND 0.023 0.0023 ND 0.029 0.0029 ND 0.027 0.0027
ND 0.56 0.28 ND 0.057 0.0057 0.029 J 0.072 0.0072 0.026 J 0.069 0.0069
ND 0.056 0.017 ND 0.0057 0.0023 ND 0.0072 0.0029 ND 0.0069 0.0027
ND 0.056 0.017 ND 0.0057 0.0023 ND 0.0072 0.0029 ND 0.0069 0.0027
ND 0.056 0.017 ND 0.0057 0.0023 ND 0.0072 0.0029 ND 0.0069 0.0027

0.018 J 0.11 0.028 ND 0.0057 0.0023 ND 0.0072 0.0029 ND 0.0069 0.0027
ND 0.056 0.017 ND 0.0057 0.0023 ND 0.0072 0.0029 ND 0.0069 0.0027
ND 0.056 0.028 ND 0.0057 0.0023 ND 0.0072 0.0029 ND 0.0069 0.0027
ND 0.056 0.028 ND 0.0057 0.0023 ND 0.0072 0.0029 ND 0.0069 0.0027
ND 0.056 0.014 ND 0.0057 0.0023 ND 0.0072 0.0029 ND 0.0069 0.0027
ND 0.056 0.028 ND 0.0057 0.0057 ND 0.0072 0.0072 ND 0.0069 0.0069
ND 0.056 0.017 ND 0.0057 0.0023 ND 0.0072 0.0029 0.00045 J 0.0069 0.0027
ND 0.056 0.017 ND 0.0057 0.0023 ND 0.0072 0.0029 ND 0.0069 0.0027
ND 0.056 0.017 ND 0.0057 0.0023 ND 0.0072 0.0029 ND 0.0069 0.0027
ND 0.056 0.028 ND 0.0057 0.0023 ND 0.0072 0.0029 ND 0.0069 0.0027
ND 0.28 0.056 ND 0.023 0.011 ND 0.029 0.014 ND 0.027 0.014
ND 0.056 0.028 ND 0.0057 0.0023 ND 0.0072 0.0029 ND 0.0069 0.0027
ND 0.056 0.017 ND 0.0057 0.0023 ND 0.0072 0.0029 ND 0.0069 0.0027
ND 0.056 0.017 ND 0.0057 0.0023 ND 0.0072 0.0029 ND 0.0069 0.0027
ND 0.056 0.017 ND 0.0057 0.0023 ND 0.0072 0.0029 ND 0.0069 0.0027
ND 0.056 0.017 ND 0.0057 0.0023 ND 0.0072 0.0029 ND 0.0069 0.0027
ND 0.056 0.017 ND 0.0057 0.0023 ND 0.0072 0.0029 ND 0.0069 0.0027
ND 0.056 0.017 ND 0.0057 0.0023 ND 0.0072 0.0029 ND 0.0069 0.0027
ND 0.11 0.017 ND 0.0057 0.0023 ND 0.0072 0.0029 ND 0.0069 0.0027



Summary of Analytical Results - UST KB91 Discrete Soil Samples

E2 Sample ID
EPA ID

Location
Sample Depth (ft)

Method Analyte CAS No.

Tier 1 
Residential 

EAL (mg/kg)
1-Methylnaphthalene 90-12-20 26
2-Methylnaphthalene 91-57-6 28
Acenaphthene 83-32-9 120
Acenaphthylene 208-96-8 130
Anthracene 120-12-7 4.3
Benz (a) Anthracene 57-97-6 1.5
Benzo (a) Pyrene 50-32-8 0.15
Benzo (b) Fluoranthene 205-99-2 1.5
Benzo (g,h,i) Perylene 191-24-2 35
Benzo (k) Fluoranthene 207-08-9 15
Chrysene 1719-03-5 30
Dibenz (a,h) Anthracene 50-70-3 0.15
Fluoranthene 206-44-0 460
Fluorene 86-73-7 100
Indeno (1,2,3-cd) Pyrene 193-39-5 15
Naphthalene 91-20-3 4.5
Phenanthrene 85-01-8 440
Pyrene 129-00-0 44
TPH-DRO (C10-C24) 68334-30-5 100
TPH-LRO (C24-C36) - 500
1,1,1-Trichloroethane 71-55-6 220
1,1,2,2-Tetrachloroethane 79-34-5 0.009
1,1,2-Trichloroethane 79-00-5 0.0083
1,1-Dichloroethane 75-34-3 0.33
1,1-Dichloroethene 75-34-4 8.9
1,2,3-Trichloropropane 96-18-4 0.0013
1,2-Dibromoethane 106-93-4 0.00087
1,2-Dichloroethane 107-06-2 0.02
1,2-Dichloropropane 78-87-5 0.052
2-Butanone 78-93-3 15
4-Methyl-2-Pentanone 108-10-1 0.5
Acetone 67-64-1 1
Benzene 71-43-2 0.67
Bromodichloromethane 75-27-4 0.014
Bromoform 75-25-2 44
Bromomethane 74-83-9 0.22
Carbon Tetrachloride 56-23-5 0.087
Chlorobenzene 108-90-7 2.2
Chloroethane 75-00-3 11
Chloroform 67-66-3 0.023
Chloromethane 74-87-3 0.29
Cis-1,2-Dichloroethylene 156-59-2 0.31
Cis-1,3-Dichloropropene 10061-01-5 0.13
Dibromochloromethane 124-48-1 0.022
Ethylbenzene 100-41-4 21
Methylene Chloride 75-09-2 1.1
Styrene 100-42-5 2.9
Tetrachloroethene 127-18-4 0.088
Toluene 108-88-3 32
Trans-1,2-Dichloroethylene 156-60-5 2.7
Trans-1,3-Dichloropropene 10061-02-6 0.13
Trichloroethylene 79-01-6 26
Vinyl Chloride 75-01-4 0.072
Xylenes (Total) 1330-20-7 45
Indicates LOQ / LOD value 
exceeds the HDOH Tier 1 
Residential EAL

Bold
Indicates Sample Result 
exceeds the HDOH Tier 1 
Residential EAL

8270C-LL

EPA 8015C-e

EPA 8260B

KB91EHE-S-D-B06-01-A-2.0 KB91EHE-S-D-B06-02-A-4.0 KB91EHE-S-D-B06-03-A-7.5 KB91EHE-S-D-B06-04-D-7.5
EKB91017 EKB91018 EKB91019 EKB91020

BH06 BH06 BH06 BH06
2.0 4.0 7.5 7.5

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

ND 0.005 0.0018 ND 0.006 0.0019 0.36 0.006 0.0022 0.27 0.006 0.0022
ND 0.005 0.0018 ND 0.006 0.0019 ND 0.006 0.0022 ND 0.006 0.0022
ND 0.005 0.0018 ND 0.006 0.0019 0.043 0.006 0.0022 0.045 0.006 0.0022
ND 0.005 0.0018 ND 0.006 0.0019 0.048 0.006 0.0022 0.047 0.006 0.0022
ND 0.005 0.0018 ND 0.006 0.0019 0.047 0.006 0.0022 0.048 0.006 0.0022
ND 0.005 0.0018 0.0018 J 0.006 0.0019 ND 0.006 0.0022 ND 0.006 0.0022

0.0019 J 0.005 0.0018 0.0021 J 0.006 0.0019 ND 0.006 0.0022 ND 0.006 0.0022
ND 0.005 0.0018 0.0038 J 0.006 0.0019 ND 0.006 0.0022 ND 0.006 0.0022

0.023 0.005 0.0018 0.0021 J 0.006 0.0019 ND 0.006 0.0022 0.046 0.006 0.0022
ND 0.005 0.0018 0.029 0.006 0.0019 ND 0.006 0.0022 ND 0.006 0.0022
ND 0.005 0.0018 ND 0.006 0.0019 ND 0.006 0.0022 ND 0.006 0.0022

0.013 0.005 0.0018 ND 0.006 0.0019 ND 0.006 0.0022 ND 0.006 0.0022
ND 0.005 0.0018 0.0015 J 0.006 0.0019 0.069 0.006 0.0022 0.069 0.006 0.0022
ND 0.005 0.0018 ND 0.006 0.0019 0.076 0.006 0.0022 0.088 0.006 0.0022

0.015 0.005 0.0018 ND 0.006 0.0019 ND 0.006 0.0022 ND 0.006 0.0022
ND 0.005 0.0018 ND 0.006 0.0019 ND 0.006 0.0022 ND 0.006 0.0022
ND 0.005 0.0018 ND 0.006 0.0019 0.14 0.006 0.0022 0.12 0.006 0.0022
ND 0.005 0.0018 0.0015 J 0.006 0.0019 0.18 0.006 0.0022 0.18 0.006 0.0022
3.6 JT3M 5.4 1.1 ND 5.6 1.1 2200 250 51 3100 260 52
18 J 54 11 ND 56 11 2300 J 2500 510 3300 2600 520
ND 0.0054 0.0022 ND 0.0056 0.0023 ND 1.3 0.38 ND 1.3 0.39
ND 0.0054 0.0022 ND 0.0056 0.0023 ND 1.3 0.38 ND 1.3 0.39
ND 0.0054 0.0022 ND 0.0056 0.0023 ND 1.3 0.64 ND 1.3 0.65
ND 0.0054 0.0022 ND 0.0056 0.0023 ND 1.3 0.38 ND 1.3 0.39
ND 0.0054 0.0022 ND 0.0056 0.0023 ND 1.3 0.64 ND 1.3 0.65
ND 0.022 0.0054 ND 0.023 0.0056 ND 2.5 1.3 ND 2.6 1.3
ND 0.0054 0.0022 ND 0.0056 0.0023 ND 1.3 0.64 ND 1.3 0.65
ND 0.0054 0.0022 ND 0.0056 0.0023 ND 1.3 0.38 ND 1.3 0.39
ND 0.0054 0.0022 ND 0.0056 0.0023 ND 1.3 0.38 ND 1.3 0.39
ND 0.022 0.0032 ND 0.023 0.0034 ND 13 2.5 ND 13 2.6
ND 0.022 0.0022 ND 0.023 0.0023 ND 13 6.4 ND 13 6.5
ND 0.054 0.0054 ND 0.056 0.0056 ND 13 6.4 ND 13 6.5
ND 0.0054 0.0022 ND 0.0056 0.0023 ND 1.3 0.38 ND 1.3 0.39
ND 0.0054 0.0022 ND 0.0056 0.0023 ND 1.3 0.38 ND 1.3 0.39
ND 0.0054 0.0022 ND 0.0056 0.0023 ND 1.3 0.38 ND 1.3 0.39
ND 0.0054 0.0022 ND 0.0056 0.0023 ND 2.5 0.64 ND 2.6 0.65
ND 0.0054 0.0022 ND 0.0056 0.0023 ND 1.3 0.38 ND 1.3 0.39
ND 0.0054 0.0022 ND 0.0056 0.0023 ND 1.3 0.64 ND 1.3 0.65
ND 0.0054 0.0022 ND 0.0056 0.0023 ND 1.3 0.64 ND 1.3 0.65
ND 0.0054 0.0022 ND 0.0056 0.0023 ND 1.3 0.32 ND 1.3 0.33
ND 0.0054 0.0054 ND 0.0056 0.0056 ND 1.3 0.64 ND 1.3 0.65
ND 0.0054 0.0022 ND 0.0056 0.0023 ND 1.3 0.38 ND 1.3 0.39
ND 0.0054 0.0022 ND 0.0056 0.0023 ND 1.3 0.38 ND 1.3 0.39
ND 0.0054 0.0022 ND 0.0056 0.0023 ND 1.3 0.38 ND 1.3 0.39
ND 0.0054 0.0022 ND 0.0056 0.0023 ND 1.3 0.64 ND 1.3 0.65
ND 0.022 0.011 ND 0.023 0.011 ND 6.4 1.3 ND 6.5 1.3
ND 0.0054 0.0022 ND 0.0056 0.0023 ND 1.3 0.64 ND 1.3 0.65
ND 0.0054 0.0022 ND 0.0056 0.0023 ND 1.3 0.38 ND 1.3 0.39
ND 0.0054 0.0022 ND 0.0056 0.0023 ND 1.3 0.38 ND 1.3 0.39
ND 0.0054 0.0022 ND 0.0056 0.0023 ND 1.3 0.38 ND 1.3 0.39
ND 0.0054 0.0022 ND 0.0056 0.0023 ND 1.3 0.38 ND 1.3 0.39
ND 0.0054 0.0022 ND 0.0056 0.0023 ND 1.3 0.38 ND 1.3 0.39
ND 0.0054 0.0022 ND 0.0056 0.0023 ND 1.3 0.38 ND 1.3 0.39
ND 0.0054 0.0022 ND 0.0056 0.0023 ND 2.5 0.38 ND 2.6 0.39



Summary of Analytical Results - UST KB91 Discrete Soil Samples

E2 Sample ID
EPA ID

Location
Sample Depth (ft)

Method Analyte CAS No.

Tier 1 
Residential 

EAL (mg/kg)
1-Methylnaphthalene 90-12-20 26
2-Methylnaphthalene 91-57-6 28
Acenaphthene 83-32-9 120
Acenaphthylene 208-96-8 130
Anthracene 120-12-7 4.3
Benz (a) Anthracene 57-97-6 1.5
Benzo (a) Pyrene 50-32-8 0.15
Benzo (b) Fluoranthene 205-99-2 1.5
Benzo (g,h,i) Perylene 191-24-2 35
Benzo (k) Fluoranthene 207-08-9 15
Chrysene 1719-03-5 30
Dibenz (a,h) Anthracene 50-70-3 0.15
Fluoranthene 206-44-0 460
Fluorene 86-73-7 100
Indeno (1,2,3-cd) Pyrene 193-39-5 15
Naphthalene 91-20-3 4.5
Phenanthrene 85-01-8 440
Pyrene 129-00-0 44
TPH-DRO (C10-C24) 68334-30-5 100
TPH-LRO (C24-C36) - 500
1,1,1-Trichloroethane 71-55-6 220
1,1,2,2-Tetrachloroethane 79-34-5 0.009
1,1,2-Trichloroethane 79-00-5 0.0083
1,1-Dichloroethane 75-34-3 0.33
1,1-Dichloroethene 75-34-4 8.9
1,2,3-Trichloropropane 96-18-4 0.0013
1,2-Dibromoethane 106-93-4 0.00087
1,2-Dichloroethane 107-06-2 0.02
1,2-Dichloropropane 78-87-5 0.052
2-Butanone 78-93-3 15
4-Methyl-2-Pentanone 108-10-1 0.5
Acetone 67-64-1 1
Benzene 71-43-2 0.67
Bromodichloromethane 75-27-4 0.014
Bromoform 75-25-2 44
Bromomethane 74-83-9 0.22
Carbon Tetrachloride 56-23-5 0.087
Chlorobenzene 108-90-7 2.2
Chloroethane 75-00-3 11
Chloroform 67-66-3 0.023
Chloromethane 74-87-3 0.29
Cis-1,2-Dichloroethylene 156-59-2 0.31
Cis-1,3-Dichloropropene 10061-01-5 0.13
Dibromochloromethane 124-48-1 0.022
Ethylbenzene 100-41-4 21
Methylene Chloride 75-09-2 1.1
Styrene 100-42-5 2.9
Tetrachloroethene 127-18-4 0.088
Toluene 108-88-3 32
Trans-1,2-Dichloroethylene 156-60-5 2.7
Trans-1,3-Dichloropropene 10061-02-6 0.13
Trichloroethylene 79-01-6 26
Vinyl Chloride 75-01-4 0.072
Xylenes (Total) 1330-20-7 45
Indicates LOQ / LOD value 
exceeds the HDOH Tier 1 
Residential EAL

Bold
Indicates Sample Result 
exceeds the HDOH Tier 1 
Residential EAL

8270C-LL

EPA 8015C-e

EPA 8260B

KB91EHE-S-D-B07-01-A-2.0 KB91EHE-S-D-B07-02-A-4.0 KB91EHE-S-D-B07-03-A-7.5 KB91EHE-S-D-B07-04-D-7.5
EKB91021 EKB91022 EKB91023 EKB91024

BH07 BH07 BH07 BH07
2.0 4.0 7.5 7.5

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

0.0011 J 0.005 0.0018 ND 0.005 0.0019 ND 0.007 0.0023 ND 0.007 0.0023
0.002 J 0.005 0.0018 ND 0.005 0.0019 ND 0.007 0.0023 ND 0.007 0.0023
ND 0.005 0.0018 ND 0.005 0.0019 0.011 0.007 0.0023 0.013 0.007 0.0023

0.0013 J 0.005 0.0018 ND 0.005 0.0019 ND 0.007 0.0023 ND 0.007 0.0023
0.013 0.005 0.0018 ND 0.005 0.0019 ND 0.007 0.0023 ND 0.007 0.0023
0.018 0.005 0.0018 ND 0.005 0.0019 ND 0.007 0.0023 ND 0.007 0.0023
ND 0.005 0.0018 ND 0.005 0.0019 ND 0.007 0.0023 ND 0.007 0.0023
ND 0.005 0.0018 ND 0.005 0.0019 ND 0.007 0.0023 ND 0.007 0.0023

0.025 0.005 0.0018 ND 0.005 0.0019 ND 0.007 0.0023 0.034 0.007 0.0023
ND 0.005 0.0018 ND 0.005 0.0019 ND 0.007 0.0023 ND 0.007 0.0023

0.032 0.005 0.0018 ND 0.005 0.0019 0.038 0.007 0.0023 0.034 0.007 0.0023
ND 0.005 0.0018 ND 0.005 0.0019 ND 0.007 0.0023 ND 0.007 0.0023

0.051 0.005 0.0018 ND 0.005 0.0019 0.025 0.007 0.0023 0.044 0.007 0.0023
0.0021 J 0.005 0.0018 ND 0.005 0.0019 0.015 0.007 0.0023 0.022 0.007 0.0023

ND 0.005 0.0018 ND 0.005 0.0019 ND 0.007 0.0023 ND 0.007 0.0023
0.0032 J 0.005 0.0018 ND 0.005 0.0019 ND 0.007 0.0023 ND 0.007 0.0023
0.043 0.005 0.0018 ND 0.005 0.0019 0.006 J 0.007 0.0023 ND 0.007 0.0023
0.053 0.005 0.0018 ND 0.005 0.0019 0.05 0.007 0.0023 0.072 0.007 0.0023
9.9 T3M 5.4 1.1 ND 5.5 1.1 870 13 2.7 1200 27 5.3
120 54 11 ND 55 11 1300 66 13 1300 270 53
ND 0.0054 0.0021 ND 0.0055 0.0022 ND 1.3 0.4 ND 1.3 0.4
ND 0.0054 0.0021 ND 0.0055 0.0022 ND 1.3 0.4 ND 1.3 0.4
ND 0.0054 0.0021 ND 0.0055 0.0022 ND 1.3 0.66 ND 1.3 0.67
ND 0.0054 0.0021 ND 0.0055 0.0022 ND 1.3 0.4 ND 1.3 0.4
ND 0.0054 0.0021 ND 0.0055 0.0022 ND 1.3 0.66 ND 1.3 0.67
ND 0.021 0.0054 ND 0.022 0.0055 ND 2.7 1.3 ND 2.7 1.3
ND 0.0054 0.0021 ND 0.0055 0.0022 ND 1.3 0.66 ND 1.3 0.67
ND 0.0054 0.0021 ND 0.0055 0.0022 ND 1.3 0.4 ND 1.3 0.4
ND 0.0054 0.0021 ND 0.0055 0.0022 ND 1.3 0.4 ND 1.3 0.4
ND 0.021 0.0032 ND 0.022 0.0033 ND 13 2.7 ND 13 2.7
ND 0.021 0.0021 ND 0.022 0.0022 ND 13 6.6 ND 13 6.7
ND 0.054 0.0054 ND 0.055 0.0055 ND 13 6.6 ND 13 6.7
ND 0.0054 0.0021 ND 0.0055 0.0022 ND 1.3 0.4 ND 1.3 0.4
ND 0.0054 0.0021 ND 0.0055 0.0022 ND 1.3 0.4 ND 1.3 0.4
ND 0.0054 0.0021 ND 0.0055 0.0022 ND 1.3 0.4 ND 1.3 0.4
ND 0.0054 0.0021 ND 0.0055 0.0022 ND 2.7 0.66 ND 2.7 0.67
ND 0.0054 0.0021 ND 0.0055 0.0022 ND 1.3 0.4 ND 1.3 0.4
ND 0.0054 0.0021 ND 0.0055 0.0022 ND 1.3 0.66 ND 1.3 0.67
ND 0.0054 0.0021 ND 0.0055 0.0022 ND 1.3 0.66 ND 1.3 0.67
ND 0.0054 0.0021 ND 0.0055 0.0022 ND 1.3 0.33 ND 1.3 0.33
ND 0.0054 0.0054 ND 0.0055 0.0055 ND 1.3 0.66 ND 1.3 0.67
ND 0.0054 0.0021 ND 0.0055 0.0022 ND 1.3 0.4 ND 1.3 0.4
ND 0.0054 0.0021 ND 0.0055 0.0022 ND 1.3 0.4 ND 1.3 0.4
ND 0.0054 0.0021 ND 0.0055 0.0022 ND 1.3 0.4 ND 1.3 0.4
ND 0.0054 0.0021 ND 0.0055 0.0022 ND 1.3 0.66 ND 1.3 0.67
ND 0.021 0.011 ND 0.022 0.011 ND 6.6 1.3 ND 6.7 1.3
ND 0.0054 0.0021 ND 0.0055 0.0022 ND 1.3 0.66 ND 1.3 0.67
ND 0.0054 0.0021 ND 0.0055 0.0022 ND 1.3 0.4 ND 1.3 0.4
ND 0.0054 0.0021 ND 0.0055 0.0022 ND 1.3 0.4 ND 1.3 0.4
ND 0.0054 0.0021 ND 0.0055 0.0022 ND 1.3 0.4 ND 1.3 0.4
ND 0.0054 0.0021 ND 0.0055 0.0022 ND 1.3 0.4 ND 1.3 0.4
ND 0.0054 0.0021 ND 0.0055 0.0022 ND 1.3 0.4 ND 1.3 0.4
ND 0.0054 0.0021 ND 0.0055 0.0022 ND 1.3 0.4 ND 1.3 0.4
ND 0.0054 0.0021 ND 0.0055 0.0022 ND 2.7 0.4 ND 2.7 0.4



Summary of Analytical Results - UST KB91 Discrete Soil Samples

E2 Sample ID
EPA ID

Location
Sample Depth (ft)

Method Analyte CAS No.

Tier 1 
Residential 

EAL (mg/kg)
1-Methylnaphthalene 90-12-20 26
2-Methylnaphthalene 91-57-6 28
Acenaphthene 83-32-9 120
Acenaphthylene 208-96-8 130
Anthracene 120-12-7 4.3
Benz (a) Anthracene 57-97-6 1.5
Benzo (a) Pyrene 50-32-8 0.15
Benzo (b) Fluoranthene 205-99-2 1.5
Benzo (g,h,i) Perylene 191-24-2 35
Benzo (k) Fluoranthene 207-08-9 15
Chrysene 1719-03-5 30
Dibenz (a,h) Anthracene 50-70-3 0.15
Fluoranthene 206-44-0 460
Fluorene 86-73-7 100
Indeno (1,2,3-cd) Pyrene 193-39-5 15
Naphthalene 91-20-3 4.5
Phenanthrene 85-01-8 440
Pyrene 129-00-0 44
TPH-DRO (C10-C24) 68334-30-5 100
TPH-LRO (C24-C36) - 500
1,1,1-Trichloroethane 71-55-6 220
1,1,2,2-Tetrachloroethane 79-34-5 0.009
1,1,2-Trichloroethane 79-00-5 0.0083
1,1-Dichloroethane 75-34-3 0.33
1,1-Dichloroethene 75-34-4 8.9
1,2,3-Trichloropropane 96-18-4 0.0013
1,2-Dibromoethane 106-93-4 0.00087
1,2-Dichloroethane 107-06-2 0.02
1,2-Dichloropropane 78-87-5 0.052
2-Butanone 78-93-3 15
4-Methyl-2-Pentanone 108-10-1 0.5
Acetone 67-64-1 1
Benzene 71-43-2 0.67
Bromodichloromethane 75-27-4 0.014
Bromoform 75-25-2 44
Bromomethane 74-83-9 0.22
Carbon Tetrachloride 56-23-5 0.087
Chlorobenzene 108-90-7 2.2
Chloroethane 75-00-3 11
Chloroform 67-66-3 0.023
Chloromethane 74-87-3 0.29
Cis-1,2-Dichloroethylene 156-59-2 0.31
Cis-1,3-Dichloropropene 10061-01-5 0.13
Dibromochloromethane 124-48-1 0.022
Ethylbenzene 100-41-4 21
Methylene Chloride 75-09-2 1.1
Styrene 100-42-5 2.9
Tetrachloroethene 127-18-4 0.088
Toluene 108-88-3 32
Trans-1,2-Dichloroethylene 156-60-5 2.7
Trans-1,3-Dichloropropene 10061-02-6 0.13
Trichloroethylene 79-01-6 26
Vinyl Chloride 75-01-4 0.072
Xylenes (Total) 1330-20-7 45
Indicates LOQ / LOD value 
exceeds the HDOH Tier 1 
Residential EAL

Bold
Indicates Sample Result 
exceeds the HDOH Tier 1 
Residential EAL

8270C-LL

EPA 8015C-e

EPA 8260B

KB91EHE-S-D-B08-01-A-1.5 KB91EHE-S-D-B08-02-A-4.0 KB91EHE-S-D-B08-03-A-7.5 KB91EHE-S-D-B08-04-D-7.5
EKB91025 EKB91026 EKB91027 EKB91028

BH08 BH08 BH08 BH08
1.5 4.0 7.5 7.5

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

ND 0.005 0.0019 ND 0.006 0.002 ND 0.008 0.0026 0.0021 J 0.005 0.0019
ND 0.005 0.0019 ND 0.006 0.002 ND 0.008 0.0026 0.0025 J 0.005 0.0019
ND 0.005 0.0019 ND 0.006 0.002 ND 0.008 0.0026 ND 0.005 0.0019
ND 0.005 0.0019 ND 0.006 0.002 ND 0.008 0.0026 0.0011 J 0.005 0.0019
ND 0.005 0.0019 ND 0.006 0.002 ND 0.008 0.0026 0.0071 0.005 0.0019
ND 0.005 0.0019 ND 0.006 0.002 ND 0.008 0.0026 0.012 0.005 0.0019
ND 0.005 0.0019 ND 0.006 0.002 ND 0.008 0.0026 0.016 0.005 0.0019
ND 0.005 0.0019 ND 0.006 0.002 ND 0.008 0.0026 0.022 0.005 0.0019
ND 0.005 0.0019 ND 0.006 0.002 ND 0.008 0.0026 0.02 0.005 0.0019
ND 0.005 0.0019 ND 0.006 0.002 ND 0.008 0.0026 0.047 0.005 0.0019
ND 0.005 0.0019 ND 0.006 0.002 ND 0.008 0.0026 0.021 0.005 0.0019
ND 0.005 0.0019 ND 0.006 0.002 ND 0.008 0.0026 ND 0.005 0.0019

0.0022 J 0.005 0.0019 0.0018 J 0.006 0.002 ND 0.008 0.0026 0.035 0.005 0.0019
ND 0.005 0.0019 ND 0.006 0.002 ND 0.008 0.0026 0.0014 J 0.005 0.0019
ND 0.005 0.0019 ND 0.006 0.002 ND 0.008 0.0026 ND 0.005 0.0019
ND 0.005 0.0019 ND 0.006 0.002 ND 0.008 0.0026 0.0016 J 0.005 0.0019

0.0022 J 0.005 0.0019 0.0025 J 0.006 0.002 ND 0.008 0.0026 0.031 0.005 0.0019
0.002 J 0.005 0.0019 0.0015 J 0.006 0.002 ND 0.008 0.0026 0.031 0.005 0.0019
ND 28 1.1 ND 6 1.2 ND 7.6 1.5 21 J 28 5.5
35 J 280 11 ND 60 12 ND 76 15 180 J 280 55
ND 0.0055 0.0022 ND 0.006 0.0024 ND 0.0076 0.003 ND 0.0055 0.0022
ND 0.0055 0.0022 ND 0.006 0.0024 ND 0.0076 0.003 ND 0.0055 0.0022
ND 0.0055 0.0022 ND 0.006 0.0024 ND 0.0076 0.003 ND 0.0055 0.0022
ND 0.0055 0.0022 ND 0.006 0.0024 ND 0.0076 0.003 ND 0.0055 0.0022
ND 0.0055 0.0022 ND 0.006 0.0024 ND 0.0076 0.003 ND 0.0055 0.0022
ND 0.022 0.0055 ND 0.024 0.006 ND 0.03 0.0076 ND 0.022 0.0055
ND 0.0055 0.0022 ND 0.006 0.0024 ND 0.0076 0.003 ND 0.0055 0.0022
ND 0.0055 0.0022 ND 0.006 0.0024 ND 0.0076 0.003 ND 0.0055 0.0022
ND 0.0055 0.0022 ND 0.006 0.0024 ND 0.0076 0.003 ND 0.0055 0.0022
ND 0.022 0.0033 ND 0.024 0.0036 0.017 J 0.03 0.0046 ND 0.022 0.0033
ND 0.022 0.0022 ND 0.024 0.0024 ND 0.03 0.003 ND 0.022 0.0022
ND 0.055 0.0055 ND 0.06 0.006 0.097 0.076 0.0076 ND 0.055 0.0055
ND 0.0055 0.0022 ND 0.006 0.0024 ND 0.0076 0.003 ND 0.0055 0.0022
ND 0.0055 0.0022 ND 0.006 0.0024 ND 0.0076 0.003 ND 0.0055 0.0022
ND 0.0055 0.0022 ND 0.006 0.0024 ND 0.0076 0.003 ND 0.0055 0.0022
ND 0.0055 0.0022 ND 0.006 0.0024 ND 0.0076 0.003 ND 0.0055 0.0022
ND 0.0055 0.0022 ND 0.006 0.0024 ND 0.0076 0.003 ND 0.0055 0.0022
ND 0.0055 0.0022 ND 0.006 0.0024 ND 0.0076 0.003 ND 0.0055 0.0022
ND 0.0055 0.0022 ND 0.006 0.0024 ND 0.0076 0.003 ND 0.0055 0.0022
ND 0.0055 0.0022 ND 0.006 0.0024 ND 0.0076 0.003 ND 0.0055 0.0022
ND 0.0055 0.0055 ND 0.006 0.006 ND 0.0076 0.0076 ND 0.0055 0.0055
ND 0.0055 0.0022 ND 0.006 0.0024 0.00042 J 0.0076 0.003 ND 0.0055 0.0022
ND 0.0055 0.0022 ND 0.006 0.0024 ND 0.0076 0.003 ND 0.0055 0.0022
ND 0.0055 0.0022 ND 0.006 0.0024 ND 0.0076 0.003 ND 0.0055 0.0022
ND 0.0055 0.0022 ND 0.006 0.0024 ND 0.0076 0.003 ND 0.0055 0.0022
ND 0.022 0.011 ND 0.024 0.012 ND 0.03 0.015 ND 0.022 0.011
ND 0.0055 0.0022 ND 0.006 0.0024 ND 0.0076 0.003 ND 0.0055 0.0022
ND 0.0055 0.0022 ND 0.006 0.0024 ND 0.0076 0.003 0.002 J 0.0055 0.0022
ND 0.0055 0.0022 ND 0.006 0.0024 ND 0.0076 0.003 ND 0.0055 0.0022
ND 0.0055 0.0022 ND 0.006 0.0024 ND 0.0076 0.003 ND 0.0055 0.0022
ND 0.0055 0.0022 ND 0.006 0.0024 ND 0.0076 0.003 ND 0.0055 0.0022
ND 0.0055 0.0022 ND 0.006 0.0024 ND 0.0076 0.003 ND 0.0055 0.0022
ND 0.0055 0.0022 ND 0.006 0.0024 ND 0.0076 0.003 ND 0.0055 0.0022
ND 0.0055 0.0022 ND 0.006 0.0024 ND 0.0076 0.003 ND 0.0055 0.0022



Summary of Analytical Results - UST KB91 Discrete Soil Samples

E2 Sample ID
EPA ID

Location
Sample Depth (ft)

Method Analyte CAS No.

Tier 1 
Residential 

EAL (mg/kg)
1-Methylnaphthalene 90-12-20 26
2-Methylnaphthalene 91-57-6 28
Acenaphthene 83-32-9 120
Acenaphthylene 208-96-8 130
Anthracene 120-12-7 4.3
Benz (a) Anthracene 57-97-6 1.5
Benzo (a) Pyrene 50-32-8 0.15
Benzo (b) Fluoranthene 205-99-2 1.5
Benzo (g,h,i) Perylene 191-24-2 35
Benzo (k) Fluoranthene 207-08-9 15
Chrysene 1719-03-5 30
Dibenz (a,h) Anthracene 50-70-3 0.15
Fluoranthene 206-44-0 460
Fluorene 86-73-7 100
Indeno (1,2,3-cd) Pyrene 193-39-5 15
Naphthalene 91-20-3 4.5
Phenanthrene 85-01-8 440
Pyrene 129-00-0 44
TPH-DRO (C10-C24) 68334-30-5 100
TPH-LRO (C24-C36) - 500
1,1,1-Trichloroethane 71-55-6 220
1,1,2,2-Tetrachloroethane 79-34-5 0.009
1,1,2-Trichloroethane 79-00-5 0.0083
1,1-Dichloroethane 75-34-3 0.33
1,1-Dichloroethene 75-34-4 8.9
1,2,3-Trichloropropane 96-18-4 0.0013
1,2-Dibromoethane 106-93-4 0.00087
1,2-Dichloroethane 107-06-2 0.02
1,2-Dichloropropane 78-87-5 0.052
2-Butanone 78-93-3 15
4-Methyl-2-Pentanone 108-10-1 0.5
Acetone 67-64-1 1
Benzene 71-43-2 0.67
Bromodichloromethane 75-27-4 0.014
Bromoform 75-25-2 44
Bromomethane 74-83-9 0.22
Carbon Tetrachloride 56-23-5 0.087
Chlorobenzene 108-90-7 2.2
Chloroethane 75-00-3 11
Chloroform 67-66-3 0.023
Chloromethane 74-87-3 0.29
Cis-1,2-Dichloroethylene 156-59-2 0.31
Cis-1,3-Dichloropropene 10061-01-5 0.13
Dibromochloromethane 124-48-1 0.022
Ethylbenzene 100-41-4 21
Methylene Chloride 75-09-2 1.1
Styrene 100-42-5 2.9
Tetrachloroethene 127-18-4 0.088
Toluene 108-88-3 32
Trans-1,2-Dichloroethylene 156-60-5 2.7
Trans-1,3-Dichloropropene 10061-02-6 0.13
Trichloroethylene 79-01-6 26
Vinyl Chloride 75-01-4 0.072
Xylenes (Total) 1330-20-7 45
Indicates LOQ / LOD value 
exceeds the HDOH Tier 1 
Residential EAL

Bold
Indicates Sample Result 
exceeds the HDOH Tier 1 
Residential EAL

8270C-LL

EPA 8015C-e

EPA 8260B

KB91EHE-S-D-B09-01-A-1.5 KB91EHE-S-D-B09-02-A-4.0 KB91EHE-S-D-B09-03-A-7.0 KB91EHE-S-D-B09-04-D-7.0
EKB91029 EKB91030 EKB91031 EKB91032

BH09 BH09 BH09 BH09
1.5 4.0 7.0 7.0

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

ND 0.006 0.002 ND 0.008 0.0027 ND 0.005 0.0019 ND 0.006 0.002
ND 0.006 0.002 ND 0.008 0.0027 ND 0.005 0.0019 ND 0.006 0.002
ND 0.006 0.002 ND 0.008 0.0027 ND 0.005 0.0019 ND 0.006 0.002
ND 0.006 0.002 ND 0.008 0.0027 ND 0.005 0.0019 ND 0.006 0.002
ND 0.006 0.002 ND 0.008 0.0027 ND 0.005 0.0019 ND 0.006 0.002
ND 0.006 0.002 ND 0.008 0.0027 ND 0.005 0.0019 ND 0.006 0.002
ND 0.006 0.002 ND 0.008 0.0027 ND 0.005 0.0019 ND 0.006 0.002
ND 0.006 0.002 ND 0.008 0.0027 ND 0.005 0.0019 ND 0.006 0.002
ND 0.006 0.002 ND 0.008 0.0027 ND 0.005 0.0019 ND 0.006 0.002
ND 0.006 0.002 ND 0.008 0.0027 ND 0.005 0.0019 ND 0.006 0.002

0.001 J 0.006 0.002 ND 0.008 0.0027 ND 0.005 0.0019 ND 0.006 0.002
ND 0.006 0.002 ND 0.008 0.0027 ND 0.005 0.0019 ND 0.006 0.002
ND 0.006 0.002 ND 0.008 0.0027 0.0015 J 0.005 0.0019 ND 0.006 0.002
ND 0.006 0.002 ND 0.008 0.0027 ND 0.005 0.0019 ND 0.006 0.002
ND 0.006 0.002 ND 0.008 0.0027 ND 0.005 0.0019 ND 0.006 0.002
ND 0.006 0.002 ND 0.008 0.0027 ND 0.005 0.0019 ND 0.006 0.002
ND 0.006 0.002 ND 0.008 0.0027 0.0012 J 0.005 0.0019 ND 0.006 0.002
ND 0.006 0.002 ND 0.008 0.0027 0.0014 J 0.005 0.0019 ND 0.006 0.002
ND 5.9 1.2 ND 7.9 1.6 ND 5.5 1.1 ND 5.8 1.2
ND 59 12 ND 79 16 17 J 55 11 ND 58 12
ND 0.0059 0.0024 ND 0.0079 0.0032 ND 0.0055 0.0022 ND 0.0058 0.0023
ND 0.0059 0.0024 ND 0.0079 0.0032 ND 0.0055 0.0022 ND 0.0058 0.0023
ND 0.0059 0.0024 ND 0.0079 0.0032 ND 0.0055 0.0022 ND 0.0058 0.0023
ND 0.0059 0.0024 ND 0.0079 0.0032 ND 0.0055 0.0022 ND 0.0058 0.0023
ND 0.0059 0.0024 ND 0.0079 0.0032 ND 0.0055 0.0022 ND 0.0058 0.0023
ND 0.024 0.0059 ND 0.032 0.0079 ND 0.022 0.0055 ND 0.023 0.0058
ND 0.0059 0.0024 ND 0.0079 0.0032 ND 0.0055 0.0022 ND 0.0058 0.0023
ND 0.0059 0.0024 ND 0.0079 0.0032 ND 0.0055 0.0022 ND 0.0058 0.0023
ND 0.0059 0.0024 ND 0.0079 0.0032 ND 0.0055 0.0022 ND 0.0058 0.0023
ND 0.024 0.0035 ND 0.032 0.0047 ND 0.022 0.0033 ND 0.023 0.0035
ND 0.024 0.0024 ND 0.032 0.0032 ND 0.022 0.0022 ND 0.023 0.0023
ND 0.059 0.0059 ND 0.079 0.0079 ND 0.055 0.0055 ND 0.058 0.0058
ND 0.0059 0.0024 ND 0.0079 0.0032 ND 0.0055 0.0022 ND 0.0058 0.0023
ND 0.0059 0.0024 ND 0.0079 0.0032 ND 0.0055 0.0022 ND 0.0058 0.0023
ND 0.0059 0.0024 ND 0.0079 0.0032 ND 0.0055 0.0022 ND 0.0058 0.0023
ND 0.0059 0.0024 ND 0.0079 0.0032 ND 0.0055 0.0022 ND 0.0058 0.0023
ND 0.0059 0.0024 ND 0.0079 0.0032 ND 0.0055 0.0022 ND 0.0058 0.0023
ND 0.0059 0.0024 ND 0.0079 0.0032 ND 0.0055 0.0022 ND 0.0058 0.0023
ND 0.0059 0.0024 ND 0.0079 0.0032 ND 0.0055 0.0022 ND 0.0058 0.0023
ND 0.0059 0.0024 ND 0.0079 0.0032 ND 0.0055 0.0022 ND 0.0058 0.0023
ND 0.0059 0.0059 ND 0.0079 0.0079 ND 0.0055 0.0055 ND 0.0058 0.0058
ND 0.0059 0.0024 ND 0.0079 0.0032 ND 0.0055 0.0022 ND 0.0058 0.0023
ND 0.0059 0.0024 ND 0.0079 0.0032 ND 0.0055 0.0022 ND 0.0058 0.0023
ND 0.0059 0.0024 ND 0.0079 0.0032 ND 0.0055 0.0022 ND 0.0058 0.0023
ND 0.0059 0.0024 ND 0.0079 0.0032 ND 0.0055 0.0022 ND 0.0058 0.0023
ND 0.024 0.012 ND 0.032 0.016 ND 0.022 0.011 ND 0.023 0.012
ND 0.0059 0.0024 ND 0.0079 0.0032 ND 0.0055 0.0022 ND 0.0058 0.0023
ND 0.0059 0.0024 ND 0.0079 0.0032 ND 0.0055 0.0022 ND 0.0058 0.0023
ND 0.0059 0.0024 ND 0.0079 0.0032 ND 0.0055 0.0022 ND 0.0058 0.0023
ND 0.0059 0.0024 ND 0.0079 0.0032 ND 0.0055 0.0022 ND 0.0058 0.0023
ND 0.0059 0.0024 ND 0.0079 0.0032 ND 0.0055 0.0022 ND 0.0058 0.0023
ND 0.0059 0.0024 ND 0.0079 0.0032 ND 0.0055 0.0022 ND 0.0058 0.0023
ND 0.0059 0.0024 ND 0.0079 0.0032 ND 0.0055 0.0022 ND 0.0058 0.0023
ND 0.0059 0.0024 ND 0.0079 0.0032 ND 0.0055 0.0022 ND 0.0058 0.0023



Summary of Analytical Results - UST KB91 Discrete Soil Samples

E2 Sample ID
EPA ID

Location
Sample Depth (ft)

Method Analyte CAS No.

Tier 1 
Residential 

EAL (mg/kg)
1-Methylnaphthalene 90-12-20 26
2-Methylnaphthalene 91-57-6 28
Acenaphthene 83-32-9 120
Acenaphthylene 208-96-8 130
Anthracene 120-12-7 4.3
Benz (a) Anthracene 57-97-6 1.5
Benzo (a) Pyrene 50-32-8 0.15
Benzo (b) Fluoranthene 205-99-2 1.5
Benzo (g,h,i) Perylene 191-24-2 35
Benzo (k) Fluoranthene 207-08-9 15
Chrysene 1719-03-5 30
Dibenz (a,h) Anthracene 50-70-3 0.15
Fluoranthene 206-44-0 460
Fluorene 86-73-7 100
Indeno (1,2,3-cd) Pyrene 193-39-5 15
Naphthalene 91-20-3 4.5
Phenanthrene 85-01-8 440
Pyrene 129-00-0 44
TPH-DRO (C10-C24) 68334-30-5 100
TPH-LRO (C24-C36) - 500
1,1,1-Trichloroethane 71-55-6 220
1,1,2,2-Tetrachloroethane 79-34-5 0.009
1,1,2-Trichloroethane 79-00-5 0.0083
1,1-Dichloroethane 75-34-3 0.33
1,1-Dichloroethene 75-34-4 8.9
1,2,3-Trichloropropane 96-18-4 0.0013
1,2-Dibromoethane 106-93-4 0.00087
1,2-Dichloroethane 107-06-2 0.02
1,2-Dichloropropane 78-87-5 0.052
2-Butanone 78-93-3 15
4-Methyl-2-Pentanone 108-10-1 0.5
Acetone 67-64-1 1
Benzene 71-43-2 0.67
Bromodichloromethane 75-27-4 0.014
Bromoform 75-25-2 44
Bromomethane 74-83-9 0.22
Carbon Tetrachloride 56-23-5 0.087
Chlorobenzene 108-90-7 2.2
Chloroethane 75-00-3 11
Chloroform 67-66-3 0.023
Chloromethane 74-87-3 0.29
Cis-1,2-Dichloroethylene 156-59-2 0.31
Cis-1,3-Dichloropropene 10061-01-5 0.13
Dibromochloromethane 124-48-1 0.022
Ethylbenzene 100-41-4 21
Methylene Chloride 75-09-2 1.1
Styrene 100-42-5 2.9
Tetrachloroethene 127-18-4 0.088
Toluene 108-88-3 32
Trans-1,2-Dichloroethylene 156-60-5 2.7
Trans-1,3-Dichloropropene 10061-02-6 0.13
Trichloroethylene 79-01-6 26
Vinyl Chloride 75-01-4 0.072
Xylenes (Total) 1330-20-7 45
Indicates LOQ / LOD value 
exceeds the HDOH Tier 1 
Residential EAL

Bold
Indicates Sample Result 
exceeds the HDOH Tier 1 
Residential EAL

8270C-LL

EPA 8015C-e

EPA 8260B

KB91EHE-S-D-B10-01-A-3.0 KB91EHE-S-D-B11-01-A-3.0 KB91EHE-S-D-B12-01-A-2.0 KB91EHE-S-D-B12-02-A-4.0
EKB91033 EKB91034 EKB91035 EKB91036

BH10 BH11 BH12 BH12
3.0 3.0 2.0 4.0

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

ND 0.007 0.0025 0.084 0.007 0.0024 ND 0.006 0.0019 ND 0.005 0.0019
ND 0.007 0.0025 0.082 0.007 0.0024 ND 0.006 0.0019 ND 0.005 0.0019
ND 0.007 0.0025 0.0057 J 0.007 0.0024 ND 0.006 0.0019 ND 0.005 0.0019
ND 0.007 0.0025 0.0041 J 0.007 0.0024 ND 0.006 0.0019 ND 0.005 0.0019
ND 0.007 0.0025 ND 0.007 0.0024 ND 0.006 0.0019 ND 0.005 0.0019
ND 0.007 0.0025 ND 0.007 0.0024 0.0011 J 0.006 0.0019 0.0018 J 0.005 0.0019
ND 0.007 0.0025 ND 0.007 0.0024 ND 0.006 0.0019 0.0017 J 0.005 0.0019
ND 0.007 0.0025 ND 0.007 0.0024 ND 0.006 0.0019 0.004 J 0.005 0.0019
ND 0.007 0.0025 ND 0.007 0.0024 ND 0.006 0.0019 ND 0.005 0.0019
ND 0.007 0.0025 ND 0.007 0.0024 ND 0.006 0.0019 0.029 0.005 0.0019
ND 0.007 0.0025 ND 0.007 0.0024 ND 0.006 0.0019 0.0014 J 0.005 0.0019
ND 0.007 0.0025 ND 0.007 0.0024 ND 0.006 0.0019 ND 0.005 0.0019
ND 0.007 0.0025 0.012 0.007 0.0024 ND 0.006 0.0019 0.0015 J 0.005 0.0019
ND 0.007 0.0025 0.0094 0.007 0.0024 ND 0.006 0.0019 ND 0.005 0.0019
ND 0.007 0.0025 ND 0.007 0.0024 ND 0.006 0.0019 ND 0.005 0.0019
ND 0.007 0.0025 0.11 0.007 0.0024 ND 0.006 0.0019 ND 0.005 0.0019
ND 0.007 0.0025 0.026 0.007 0.0024 ND 0.006 0.0019 ND 0.005 0.0019
ND 0.007 0.0025 0.017 0.007 0.0024 ND 0.006 0.0019 0.0014 J 0.005 0.0019
ND 7.3 1.5 190 7 1.4 ND 5.6 1.1 ND 5.5 1.1
ND 73 15 360 70 14 ND 56 11 ND 55 11
ND 0.0073 0.0029 ND 1.4 0.42 ND 0.0056 0.0022 ND 0.0055 0.0022
ND 0.0073 0.0029 ND 1.4 0.42 ND 0.0056 0.0022 ND 0.0055 0.0022
ND 0.0073 0.0029 ND 1.4 0.7 ND 0.0056 0.0022 ND 0.0055 0.0022
ND 0.0073 0.0029 ND 1.4 0.42 ND 0.0056 0.0022 ND 0.0055 0.0022
ND 0.0073 0.0029 ND 1.4 0.7 ND 0.0056 0.0022 ND 0.0055 0.0022
ND 0.029 0.0073 ND 2.8 1.4 ND 0.022 0.0056 ND 0.022 0.0055
ND 0.0073 0.0029 ND 1.4 0.7 ND 0.0056 0.0022 ND 0.0055 0.0022
ND 0.0073 0.0029 ND 1.4 0.42 ND 0.0056 0.0022 ND 0.0055 0.0022
ND 0.0073 0.0029 ND 1.4 0.42 ND 0.0056 0.0022 ND 0.0055 0.0022
ND 0.029 0.0044 ND 14 2.8 ND 0.022 0.0034 ND 0.022 0.0033
ND 0.029 0.0029 ND 14 7 ND 0.022 0.0022 ND 0.022 0.0022
ND 0.073 0.0073 ND 14 7 ND 0.056 0.0056 ND 0.055 0.0055
ND 0.0073 0.0029 ND 1.4 0.42 ND 0.0056 0.0022 ND 0.0055 0.0022
ND 0.0073 0.0029 ND 1.4 0.42 ND 0.0056 0.0022 ND 0.0055 0.0022
ND 0.0073 0.0029 ND 1.4 0.42 ND 0.0056 0.0022 ND 0.0055 0.0022
ND 0.0073 0.0029 ND 2.8 0.7 ND 0.0056 0.0022 ND 0.0055 0.0022
ND 0.0073 0.0029 ND 1.4 0.42 ND 0.0056 0.0022 ND 0.0055 0.0022
ND 0.0073 0.0029 ND 1.4 0.7 ND 0.0056 0.0022 ND 0.0055 0.0022
ND 0.0073 0.0029 ND 1.4 0.7 ND 0.0056 0.0022 ND 0.0055 0.0022
ND 0.0073 0.0029 ND 1.4 0.35 ND 0.0056 0.0022 ND 0.0055 0.0022
ND 0.0073 0.0073 ND 1.4 0.7 ND 0.0056 0.0056 ND 0.0055 0.0055
ND 0.0073 0.0029 ND 1.4 0.42 ND 0.0056 0.0022 ND 0.0055 0.0022
ND 0.0073 0.0029 ND 1.4 0.42 ND 0.0056 0.0022 ND 0.0055 0.0022
ND 0.0073 0.0029 ND 1.4 0.42 ND 0.0056 0.0022 ND 0.0055 0.0022
ND 0.0073 0.0029 ND 1.4 0.7 ND 0.0056 0.0022 ND 0.0055 0.0022
ND 0.029 0.015 ND 7 1.4 ND 0.022 0.011 ND 0.022 0.011
ND 0.0073 0.0029 ND 1.4 0.7 ND 0.0056 0.0022 ND 0.0055 0.0022
ND 0.0073 0.0029 ND 1.4 0.42 ND 0.0056 0.0022 ND 0.0055 0.0022
ND 0.0073 0.0029 ND 1.4 0.42 ND 0.0056 0.0022 ND 0.0055 0.0022
ND 0.0073 0.0029 ND 1.4 0.42 ND 0.0056 0.0022 ND 0.0055 0.0022
ND 0.0073 0.0029 ND 1.4 0.42 ND 0.0056 0.0022 ND 0.0055 0.0022
ND 0.0073 0.0029 ND 1.4 0.42 ND 0.0056 0.0022 ND 0.0055 0.0022
ND 0.0073 0.0029 ND 1.4 0.42 ND 0.0056 0.0022 ND 0.0055 0.0022
ND 0.0073 0.0029 ND 2.8 0.42 ND 0.0056 0.0022 ND 0.0055 0.0022



Summary of Analytical Results - UST KB91 Discrete Soil Samples

E2 Sample ID
EPA ID

Location
Sample Depth (ft)

Method Analyte CAS No.

Tier 1 
Residential 

EAL (mg/kg)
1-Methylnaphthalene 90-12-20 26
2-Methylnaphthalene 91-57-6 28
Acenaphthene 83-32-9 120
Acenaphthylene 208-96-8 130
Anthracene 120-12-7 4.3
Benz (a) Anthracene 57-97-6 1.5
Benzo (a) Pyrene 50-32-8 0.15
Benzo (b) Fluoranthene 205-99-2 1.5
Benzo (g,h,i) Perylene 191-24-2 35
Benzo (k) Fluoranthene 207-08-9 15
Chrysene 1719-03-5 30
Dibenz (a,h) Anthracene 50-70-3 0.15
Fluoranthene 206-44-0 460
Fluorene 86-73-7 100
Indeno (1,2,3-cd) Pyrene 193-39-5 15
Naphthalene 91-20-3 4.5
Phenanthrene 85-01-8 440
Pyrene 129-00-0 44
TPH-DRO (C10-C24) 68334-30-5 100
TPH-LRO (C24-C36) - 500
1,1,1-Trichloroethane 71-55-6 220
1,1,2,2-Tetrachloroethane 79-34-5 0.009
1,1,2-Trichloroethane 79-00-5 0.0083
1,1-Dichloroethane 75-34-3 0.33
1,1-Dichloroethene 75-34-4 8.9
1,2,3-Trichloropropane 96-18-4 0.0013
1,2-Dibromoethane 106-93-4 0.00087
1,2-Dichloroethane 107-06-2 0.02
1,2-Dichloropropane 78-87-5 0.052
2-Butanone 78-93-3 15
4-Methyl-2-Pentanone 108-10-1 0.5
Acetone 67-64-1 1
Benzene 71-43-2 0.67
Bromodichloromethane 75-27-4 0.014
Bromoform 75-25-2 44
Bromomethane 74-83-9 0.22
Carbon Tetrachloride 56-23-5 0.087
Chlorobenzene 108-90-7 2.2
Chloroethane 75-00-3 11
Chloroform 67-66-3 0.023
Chloromethane 74-87-3 0.29
Cis-1,2-Dichloroethylene 156-59-2 0.31
Cis-1,3-Dichloropropene 10061-01-5 0.13
Dibromochloromethane 124-48-1 0.022
Ethylbenzene 100-41-4 21
Methylene Chloride 75-09-2 1.1
Styrene 100-42-5 2.9
Tetrachloroethene 127-18-4 0.088
Toluene 108-88-3 32
Trans-1,2-Dichloroethylene 156-60-5 2.7
Trans-1,3-Dichloropropene 10061-02-6 0.13
Trichloroethylene 79-01-6 26
Vinyl Chloride 75-01-4 0.072
Xylenes (Total) 1330-20-7 45
Indicates LOQ / LOD value 
exceeds the HDOH Tier 1 
Residential EAL

Bold
Indicates Sample Result 
exceeds the HDOH Tier 1 
Residential EAL

8270C-LL

EPA 8015C-e

EPA 8260B

KB91EHE-S-D-B12-03-A-8.0 KB91EHE-S-D-B13-01-A-5.0 KB91EHE-S-D-B13-02-D-5.0 KB91EHE-S-D-B14-01-A-3.0
EKB91037 EKB91038 EKB91039 EKB91040

BH12 BH13 BH13 BH14
8.0 5.0 5.0 3.0

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

0.18 0.006 0.0021 ND 0.006 0.0019 ND 0.006 0.0019 ND 0.007 0.0025
0.05 0.006 0.0021 ND 0.006 0.0019 ND 0.006 0.0019 ND 0.007 0.0025
0.034 0.006 0.0021 ND 0.006 0.0019 ND 0.006 0.0019 ND 0.007 0.0025
0.081 0.006 0.0021 0.002 J 0.006 0.0019 ND 0.006 0.0019 ND 0.007 0.0025
0.077 0.006 0.0021 0.011 0.006 0.0019 ND 0.006 0.0019 ND 0.007 0.0025
ND 0.006 0.0021 0.0069 0.006 0.0019 ND 0.006 0.0019 0.0028 J 0.007 0.0025
ND 0.006 0.0021 0.011 0.006 0.0019 ND 0.006 0.0019 0.0021 J 0.007 0.0025
ND 0.006 0.0021 0.02 0.006 0.0019 ND 0.006 0.0019 0.0059 J 0.007 0.0025
ND 0.006 0.0021 0.018 0.006 0.0019 ND 0.006 0.0019 0.002 J 0.007 0.0025
ND 0.006 0.0021 0.045 0.006 0.0019 ND 0.006 0.0019 0.039 0.007 0.0025
0.13 0.006 0.0021 0.012 0.006 0.0019 ND 0.006 0.0019 0.0024 J 0.007 0.0025
ND 0.006 0.0021 0.0046 J 0.006 0.0019 ND 0.006 0.0019 ND 0.007 0.0025
0.17 0.006 0.0021 0.015 0.006 0.0019 ND 0.006 0.0019 ND 0.007 0.0025
0.098 0.006 0.0021 ND 0.006 0.0019 ND 0.006 0.0019 ND 0.007 0.0025
ND 0.006 0.0021 ND 0.006 0.0019 ND 0.006 0.0019 ND 0.007 0.0025
ND 0.006 0.0021 ND 0.006 0.0019 ND 0.006 0.0019 ND 0.007 0.0025
0.09 0.006 0.0021 0.009 0.006 0.0019 ND 0.006 0.0019 ND 0.007 0.0025
0.38 0.006 0.0021 0.021 0.006 0.0019 ND 0.006 0.0019 ND 0.007 0.0025
3300 63 13 24 T3M 5.6 1.1 ND 5.6 1.1 ND 7.2 1.4
7900 630 130 200 56 11 ND 56 11 ND 72 14
ND 1.3 0.38 ND 0.0056 0.0022 ND 0.0056 0.0023 ND 0.0072 0.0029
ND 1.3 0.38 ND 0.0056 0.0022 ND 0.0056 0.0023 ND 0.0072 0.0029
ND 1.3 0.63 ND 0.0056 0.0022 ND 0.0056 0.0023 ND 0.0072 0.0029
ND 1.3 0.38 ND 0.0056 0.0022 ND 0.0056 0.0023 ND 0.0072 0.0029
ND 1.3 0.63 ND 0.0056 0.0022 ND 0.0056 0.0023 ND 0.0072 0.0029
ND 2.5 1.3 ND 0.022 0.0056 ND 0.023 0.0056 ND 0.029 0.0072
ND 1.3 0.63 ND 0.0056 0.0022 ND 0.0056 0.0023 ND 0.0072 0.0029
ND 1.3 0.38 ND 0.0056 0.0022 ND 0.0056 0.0023 ND 0.0072 0.0029
ND 1.3 0.38 ND 0.0056 0.0022 ND 0.0056 0.0023 ND 0.0072 0.0029
ND 13 2.5 ND 0.022 0.0034 ND 0.023 0.0034 0.0073 J 0.029 0.0043
ND 13 6.3 ND 0.022 0.0022 ND 0.023 0.0023 ND 0.029 0.0029
ND 13 6.3 ND 0.056 0.0056 ND 0.056 0.0056 0.026 J 0.072 0.0072
ND 1.3 0.38 ND 0.0056 0.0022 ND 0.0056 0.0023 ND 0.0072 0.0029
ND 1.3 0.38 ND 0.0056 0.0022 ND 0.0056 0.0023 ND 0.0072 0.0029
ND 1.3 0.38 ND 0.0056 0.0022 ND 0.0056 0.0023 ND 0.0072 0.0029
ND 2.5 0.63 ND 0.0056 0.0022 ND 0.0056 0.0023 ND 0.0072 0.0029
ND 1.3 0.38 ND 0.0056 0.0022 ND 0.0056 0.0023 ND 0.0072 0.0029
ND 1.3 0.63 ND 0.0056 0.0022 ND 0.0056 0.0023 ND 0.0072 0.0029
ND 1.3 0.63 ND 0.0056 0.0022 ND 0.0056 0.0023 ND 0.0072 0.0029
ND 1.3 0.31 ND 0.0056 0.0022 ND 0.0056 0.0023 ND 0.0072 0.0029
ND 1.3 0.63 ND 0.0056 0.0056 ND 0.0056 0.0056 ND 0.0072 0.0072
ND 1.3 0.38 ND 0.0056 0.0022 ND 0.0056 0.0023 ND 0.0072 0.0029
ND 1.3 0.38 ND 0.0056 0.0022 ND 0.0056 0.0023 ND 0.0072 0.0029
ND 1.3 0.38 ND 0.0056 0.0022 ND 0.0056 0.0023 ND 0.0072 0.0029
ND 1.3 0.63 ND 0.0056 0.0022 ND 0.0056 0.0023 ND 0.0072 0.0029
ND 6.3 1.3 ND 0.022 0.011 ND 0.023 0.011 ND 0.029 0.014
ND 1.3 0.63 ND 0.0056 0.0022 ND 0.0056 0.0023 ND 0.0072 0.0029
ND 1.3 0.38 0.0008 J 0.0056 0.0022 ND 0.0056 0.0023 ND 0.0072 0.0029
ND 1.3 0.38 ND 0.0056 0.0022 ND 0.0056 0.0023 ND 0.0072 0.0029
ND 1.3 0.38 ND 0.0056 0.0022 ND 0.0056 0.0023 ND 0.0072 0.0029
ND 1.3 0.38 ND 0.0056 0.0022 ND 0.0056 0.0023 ND 0.0072 0.0029
ND 1.3 0.38 ND 0.0056 0.0022 ND 0.0056 0.0023 ND 0.0072 0.0029
ND 1.3 0.38 ND 0.0056 0.0022 ND 0.0056 0.0023 ND 0.0072 0.0029
ND 2.5 0.38 ND 0.0056 0.0022 ND 0.0056 0.0023 ND 0.0072 0.0029



Summary of Analytical Results - UST KB91 Discrete Soil Samples

E2 Sample ID
EPA ID

Location
Sample Depth (ft)

Method Analyte CAS No.

Tier 1 
Residential 

EAL (mg/kg)
1-Methylnaphthalene 90-12-20 26
2-Methylnaphthalene 91-57-6 28
Acenaphthene 83-32-9 120
Acenaphthylene 208-96-8 130
Anthracene 120-12-7 4.3
Benz (a) Anthracene 57-97-6 1.5
Benzo (a) Pyrene 50-32-8 0.15
Benzo (b) Fluoranthene 205-99-2 1.5
Benzo (g,h,i) Perylene 191-24-2 35
Benzo (k) Fluoranthene 207-08-9 15
Chrysene 1719-03-5 30
Dibenz (a,h) Anthracene 50-70-3 0.15
Fluoranthene 206-44-0 460
Fluorene 86-73-7 100
Indeno (1,2,3-cd) Pyrene 193-39-5 15
Naphthalene 91-20-3 4.5
Phenanthrene 85-01-8 440
Pyrene 129-00-0 44
TPH-DRO (C10-C24) 68334-30-5 100
TPH-LRO (C24-C36) - 500
1,1,1-Trichloroethane 71-55-6 220
1,1,2,2-Tetrachloroethane 79-34-5 0.009
1,1,2-Trichloroethane 79-00-5 0.0083
1,1-Dichloroethane 75-34-3 0.33
1,1-Dichloroethene 75-34-4 8.9
1,2,3-Trichloropropane 96-18-4 0.0013
1,2-Dibromoethane 106-93-4 0.00087
1,2-Dichloroethane 107-06-2 0.02
1,2-Dichloropropane 78-87-5 0.052
2-Butanone 78-93-3 15
4-Methyl-2-Pentanone 108-10-1 0.5
Acetone 67-64-1 1
Benzene 71-43-2 0.67
Bromodichloromethane 75-27-4 0.014
Bromoform 75-25-2 44
Bromomethane 74-83-9 0.22
Carbon Tetrachloride 56-23-5 0.087
Chlorobenzene 108-90-7 2.2
Chloroethane 75-00-3 11
Chloroform 67-66-3 0.023
Chloromethane 74-87-3 0.29
Cis-1,2-Dichloroethylene 156-59-2 0.31
Cis-1,3-Dichloropropene 10061-01-5 0.13
Dibromochloromethane 124-48-1 0.022
Ethylbenzene 100-41-4 21
Methylene Chloride 75-09-2 1.1
Styrene 100-42-5 2.9
Tetrachloroethene 127-18-4 0.088
Toluene 108-88-3 32
Trans-1,2-Dichloroethylene 156-60-5 2.7
Trans-1,3-Dichloropropene 10061-02-6 0.13
Trichloroethylene 79-01-6 26
Vinyl Chloride 75-01-4 0.072
Xylenes (Total) 1330-20-7 45
Indicates LOQ / LOD value 
exceeds the HDOH Tier 1 
Residential EAL

Bold
Indicates Sample Result 
exceeds the HDOH Tier 1 
Residential EAL

8270C-LL

EPA 8015C-e

EPA 8260B

KB91EHE-S-D-B15-01-A-3.0 KB91EHE-S-D-B16-01-A-2.0 KB91EHE-S-D-B16-02-A-4.0 KB91EHE-S-D-B16-03-A-7.0
EKB91041 EKB91042 EKB91043 EKB91044

BH15 BH16 BH16 BH16
3.0 2.0 4.0 7.0

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

ND 0.007 0.0024 ND 0.006 0.0019 ND 0.006 0.0019 0.58 0.007 0.0024
ND 0.007 0.0024 ND 0.006 0.0019 ND 0.006 0.0019 0.047 0.007 0.0024
ND 0.007 0.0024 ND 0.006 0.0019 ND 0.006 0.0019 ND 0.007 0.0024
ND 0.007 0.0024 ND 0.006 0.0019 ND 0.006 0.0019 ND 0.007 0.0024
ND 0.007 0.0024 0.0076 0.006 0.0019 ND 0.006 0.0019 ND 0.007 0.0024
ND 0.007 0.0024 ND 0.006 0.0019 0.0039 J 0.006 0.0019 ND 0.007 0.0024
ND 0.007 0.0024 ND 0.006 0.0019 0.0097 0.006 0.0019 ND 0.007 0.0024
ND 0.007 0.0024 ND 0.006 0.0019 0.014 0.006 0.0019 ND 0.007 0.0024
ND 0.007 0.0024 0.058 0.006 0.0019 0.016 0.006 0.0019 ND 0.007 0.0024
ND 0.007 0.0024 ND 0.006 0.0019 0.04 0.006 0.0019 ND 0.007 0.0024
ND 0.007 0.0024 0.013 0.006 0.0019 0.0042 J 0.006 0.0019 ND 0.007 0.0024
ND 0.007 0.0024 ND 0.006 0.0019 0.0031 J 0.006 0.0019 ND 0.007 0.0024
ND 0.007 0.0024 0.0063 0.006 0.0019 0.0026 J 0.006 0.0019 0.14 0.007 0.0024
ND 0.007 0.0024 ND 0.006 0.0019 ND 0.006 0.0019 ND 0.007 0.0024
ND 0.007 0.0024 ND 0.006 0.0019 ND 0.006 0.0019 ND 0.007 0.0024
ND 0.007 0.0024 ND 0.006 0.0019 ND 0.006 0.0019 ND 0.007 0.0024
ND 0.007 0.0024 0.0029 J 0.006 0.0019 0.0014 J 0.006 0.0019 0.21 0.007 0.0024
ND 0.007 1.4 0.0083 0.006 0.0019 0.0039 J 0.006 0.0019 ND 0.007 0.0024
ND 7.1 14 ND 5.6 1.1 ND 5.7 1.1 7500 280 55
ND 71 0.0028 ND 56 11 ND 57 11 11000 2800 550
ND 0.0071 0.0028 ND 0.0056 0.0022 ND 0.0057 0.0023 ND 1.4 0.42
ND 0.0071 0.0028 ND 0.0056 0.0022 ND 0.0057 0.0023 ND 1.4 0.42
ND 0.0071 0.0028 ND 0.0056 0.0022 ND 0.0057 0.0023 ND 1.4 0.69
ND 0.0071 0.0028 ND 0.0056 0.0022 ND 0.0057 0.0023 ND 1.4 0.42
ND 0.0071 0.0071 ND 0.0056 0.0022 ND 0.0057 0.0023 ND 1.4 0.69
ND 0.028 0.0028 ND 0.022 0.0056 ND 0.023 0.0057 ND 2.8 1.4
ND 0.0071 0.0028 ND 0.0056 0.0022 ND 0.0057 0.0023 ND 1.4 0.69
ND 0.0071 0.0028 ND 0.0056 0.0022 ND 0.0057 0.0023 ND 1.4 0.42
ND 0.0071 0.0043 ND 0.0056 0.0022 ND 0.0057 0.0023 ND 1.4 0.42

0.033 0.028 0.0028 ND 0.022 0.0034 ND 0.023 0.0034 ND 14 2.8
ND 0.028 0.0071 ND 0.022 0.0022 ND 0.023 0.0023 ND 14 6.9
0.13 0.071 0.0028 ND 0.056 0.0056 ND 0.057 0.0057 ND 14 6.9
ND 0.0071 0.0028 ND 0.0056 0.0022 ND 0.0057 0.0023 ND 1.4 0.42
ND 0.0071 0.0028 ND 0.0056 0.0022 ND 0.0057 0.0023 ND 1.4 0.42
ND 0.0071 0.0028 ND 0.0056 0.0022 ND 0.0057 0.0023 ND 1.4 0.42
ND 0.0071 0.0028 ND 0.0056 0.0022 ND 0.0057 0.0023 ND 2.8 0.69
ND 0.0071 0.0028 ND 0.0056 0.0022 ND 0.0057 0.0023 ND 1.4 0.42
ND 0.0071 0.0028 ND 0.0056 0.0022 ND 0.0057 0.0023 ND 1.4 0.69
ND 0.0071 0.0028 ND 0.0056 0.0022 ND 0.0057 0.0023 ND 1.4 0.69
ND 0.0071 0.0071 ND 0.0056 0.0022 ND 0.0057 0.0023 ND 1.4 0.35
ND 0.0071 0.0028 ND 0.0056 0.0056 ND 0.0057 0.0057 ND 1.4 0.69
ND 0.0071 0.0028 ND 0.0056 0.0022 ND 0.0057 0.0023 ND 1.4 0.42
ND 0.0071 0.0028 ND 0.0056 0.0022 ND 0.0057 0.0023 ND 1.4 0.42
ND 0.0071 0.0028 ND 0.0056 0.0022 ND 0.0057 0.0023 ND 1.4 0.42
ND 0.0071 0.014 ND 0.0056 0.0022 ND 0.0057 0.0023 ND 1.4 0.69
ND 0.028 0.0028 ND 0.022 0.011 ND 0.023 0.011 ND 6.9 1.4
ND 0.0071 0.0028 ND 0.0056 0.0022 ND 0.0057 0.0023 ND 1.4 0.69
ND 0.0071 0.0028 ND 0.0056 0.0022 ND 0.0057 0.0023 ND 1.4 0.42
ND 0.0071 0.0028 ND 0.0056 0.0022 ND 0.0057 0.0023 ND 1.4 0.42
ND 0.0071 0.0028 ND 0.0056 0.0022 ND 0.0057 0.0023 ND 1.4 0.42
ND 0.0071 0.0028 ND 0.0056 0.0022 ND 0.0057 0.0023 ND 1.4 0.42
ND 0.0071 0.0028 ND 0.0056 0.0022 ND 0.0057 0.0023 ND 1.4 0.42
ND 0.0071 0.0028 ND 0.0056 0.0022 ND 0.0057 0.0023 ND 1.4 0.42
ND 0.0071 0.00061 ND 0.0056 0.0022 ND 0.0057 0.0023 ND 2.8 0.42



Summary of Analytical Results - UST KB91 Discrete Soil Samples

E2 Sample ID
EPA ID

Location
Sample Depth (ft)

Method Analyte CAS No.

Tier 1 
Residential 

EAL (mg/kg)
1-Methylnaphthalene 90-12-20 26
2-Methylnaphthalene 91-57-6 28
Acenaphthene 83-32-9 120
Acenaphthylene 208-96-8 130
Anthracene 120-12-7 4.3
Benz (a) Anthracene 57-97-6 1.5
Benzo (a) Pyrene 50-32-8 0.15
Benzo (b) Fluoranthene 205-99-2 1.5
Benzo (g,h,i) Perylene 191-24-2 35
Benzo (k) Fluoranthene 207-08-9 15
Chrysene 1719-03-5 30
Dibenz (a,h) Anthracene 50-70-3 0.15
Fluoranthene 206-44-0 460
Fluorene 86-73-7 100
Indeno (1,2,3-cd) Pyrene 193-39-5 15
Naphthalene 91-20-3 4.5
Phenanthrene 85-01-8 440
Pyrene 129-00-0 44
TPH-DRO (C10-C24) 68334-30-5 100
TPH-LRO (C24-C36) - 500
1,1,1-Trichloroethane 71-55-6 220
1,1,2,2-Tetrachloroethane 79-34-5 0.009
1,1,2-Trichloroethane 79-00-5 0.0083
1,1-Dichloroethane 75-34-3 0.33
1,1-Dichloroethene 75-34-4 8.9
1,2,3-Trichloropropane 96-18-4 0.0013
1,2-Dibromoethane 106-93-4 0.00087
1,2-Dichloroethane 107-06-2 0.02
1,2-Dichloropropane 78-87-5 0.052
2-Butanone 78-93-3 15
4-Methyl-2-Pentanone 108-10-1 0.5
Acetone 67-64-1 1
Benzene 71-43-2 0.67
Bromodichloromethane 75-27-4 0.014
Bromoform 75-25-2 44
Bromomethane 74-83-9 0.22
Carbon Tetrachloride 56-23-5 0.087
Chlorobenzene 108-90-7 2.2
Chloroethane 75-00-3 11
Chloroform 67-66-3 0.023
Chloromethane 74-87-3 0.29
Cis-1,2-Dichloroethylene 156-59-2 0.31
Cis-1,3-Dichloropropene 10061-01-5 0.13
Dibromochloromethane 124-48-1 0.022
Ethylbenzene 100-41-4 21
Methylene Chloride 75-09-2 1.1
Styrene 100-42-5 2.9
Tetrachloroethene 127-18-4 0.088
Toluene 108-88-3 32
Trans-1,2-Dichloroethylene 156-60-5 2.7
Trans-1,3-Dichloropropene 10061-02-6 0.13
Trichloroethylene 79-01-6 26
Vinyl Chloride 75-01-4 0.072
Xylenes (Total) 1330-20-7 45
Indicates LOQ / LOD value 
exceeds the HDOH Tier 1 
Residential EAL

Bold
Indicates Sample Result 
exceeds the HDOH Tier 1 
Residential EAL

8270C-LL

EPA 8015C-e

EPA 8260B

KB91EHE-S-D-B17-01-A-2.0 KB91EHE-S-D-B17-02-A-4.0 KB91EHE-S-D-B17-03-A-7.0 KB91EHE-S-D-B18-01-A-2.0
EKB91045 EKB91046 EKB91047 EKB91048

BH17 BH17 BH17 BH18
2.0 4.0 7.0 2.0

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

0.57 0.007 0.0024 ND 0.006 0.0019 ND 0.006 0.0021 ND 0.009 0.003
0.041 0.007 0.0024 0.0022 J 0.006 0.0019 ND 0.006 0.0021 ND 0.009 0.003
ND 0.007 0.0024 ND 0.006 0.0019 ND 0.006 0.0021 ND 0.009 0.003
ND 0.007 0.0024 0.0026 J 0.006 0.0019 ND 0.006 0.0021 ND 0.009 0.003

0.075 0.007 0.0024 ND 0.006 0.0019 ND 0.006 0.0021 ND 0.009 0.003
ND 0.007 0.0024 0.02 0.006 0.0019 ND 0.006 0.0021 ND 0.009 0.003
ND 0.007 0.0024 ND 0.006 0.0019 ND 0.006 0.0021 ND 0.009 0.003
ND 0.007 0.0024 ND 0.006 0.0019 ND 0.006 0.0021 ND 0.009 0.003
ND 0.007 0.0024 ND 0.006 0.0019 ND 0.006 0.0021 ND 0.009 0.003
ND 0.007 0.0024 ND 0.006 0.0019 ND 0.006 0.0021 ND 0.009 0.003
ND 0.007 0.0024 0.026 0.006 0.0019 ND 0.006 0.0021 ND 0.009 0.003
ND 0.007 0.0024 ND 0.006 0.0019 ND 0.006 0.0021 ND 0.009 0.003

0.091 0.007 0.0024 0.033 0.006 0.0019 ND 0.006 0.0021 ND 0.009 0.003
ND 0.007 0.0024 ND 0.006 0.0019 ND 0.006 0.0021 ND 0.009 0.003
ND 0.007 0.0024 ND 0.006 0.0019 ND 0.006 0.0021 ND 0.009 0.003
ND 0.007 0.0024 0.0033 J 0.006 0.0019 ND 0.006 0.0021 ND 0.009 0.003
0.15 0.007 0.0024 0.013 0.006 0.0019 ND 0.006 0.0021 ND 0.009 0.003
0.22 0.007 0.0024 0.049 0.006 0.0019 ND 0.006 0.0021 ND 0.009 0.003

12000 280 56 87 T3M 28 5.6 ND 6.2 1.2 ND 8.7 1.7
18000 2800 560 570 280 56 26 J 62 12 23 J 87 17

ND 1.4 0.42 ND 0.0056 0.0022 ND 0.0062 0.0025 ND 0.0087 0.0035
ND 1.4 0.42 ND 0.0056 0.0022 ND 0.0062 0.0025 ND 0.0087 0.0035
ND 1.4 0.7 ND 0.0056 0.0022 ND 0.0062 0.0025 ND 0.0087 0.0035
ND 1.4 0.42 ND 0.0056 0.0022 ND 0.0062 0.0025 ND 0.0087 0.0035
ND 1.4 0.7 ND 0.0056 0.0022 ND 0.0062 0.0025 ND 0.0087 0.0035
ND 2.8 1.4 ND 0.022 0.0056 ND 0.025 0.0062 ND 0.035 0.0087
ND 1.4 0.7 ND 0.0056 0.0022 ND 0.0062 0.0025 ND 0.0087 0.0035
ND 1.4 0.42 ND 0.0056 0.0022 ND 0.0062 0.0025 ND 0.0087 0.0035
ND 1.4 0.42 ND 0.0056 0.0022 ND 0.0062 0.0025 ND 0.0087 0.0035
ND 14 2.8 ND 0.022 0.0033 ND 0.025 0.0037 ND 0.035 0.0052
ND 14 7 ND 0.022 0.0022 ND 0.025 0.0025 ND 0.035 0.0035
ND 14 7 ND 0.056 0.0056 ND 0.062 0.0062 ND 0.087 0.0087
ND 1.4 0.42 ND 0.0056 0.0022 ND 0.0062 0.0025 ND 0.0087 0.0035
ND 1.4 0.42 ND 0.0056 0.0022 ND 0.0062 0.0025 ND 0.0087 0.0035
ND 1.4 0.42 ND 0.0056 0.0022 ND 0.0062 0.0025 ND 0.0087 0.0035
ND 2.8 0.7 ND 0.0056 0.0022 ND 0.0062 0.0025 ND 0.0087 0.0035
ND 1.4 0.42 ND 0.0056 0.0022 ND 0.0062 0.0025 ND 0.0087 0.0035
ND 1.4 0.7 ND 0.0056 0.0022 ND 0.0062 0.0025 ND 0.0087 0.0035
ND 1.4 0.7 ND 0.0056 0.0022 ND 0.0062 0.0025 ND 0.0087 0.0035
ND 1.4 0.35 ND 0.0056 0.0022 ND 0.0062 0.0025 ND 0.0087 0.0035
ND 1.4 0.7 ND 0.0056 0.0056 ND 0.0062 0.0062 ND 0.0087 0.0087
ND 1.4 0.42 ND 0.0056 0.0022 ND 0.0062 0.0025 ND 0.0087 0.0035
ND 1.4 0.42 ND 0.0056 0.0022 ND 0.0062 0.0025 ND 0.0087 0.0035
ND 1.4 0.42 ND 0.0056 0.0022 ND 0.0062 0.0025 ND 0.0087 0.0035
ND 1.4 0.7 ND 0.0056 0.0022 ND 0.0062 0.0025 ND 0.0087 0.0035
ND 7 1.4 ND 0.022 0.011 ND 0.025 0.012 ND 0.035 0.017
ND 1.4 0.7 ND 0.0056 0.0022 ND 0.0062 0.0025 ND 0.0087 0.0035
ND 1.4 0.42 ND 0.0056 0.0022 ND 0.0062 0.0025 ND 0.0087 0.0035
ND 1.4 0.42 ND 0.0056 0.0022 ND 0.0062 0.0025 ND 0.0087 0.0035
ND 1.4 0.42 ND 0.0056 0.0022 ND 0.0062 0.0025 ND 0.0087 0.0035
ND 1.4 0.42 ND 0.0056 0.0022 ND 0.0062 0.0025 ND 0.0087 0.0035
ND 1.4 0.42 ND 0.0056 0.0022 ND 0.0062 0.0025 ND 0.0087 0.0035
ND 1.4 0.42 ND 0.0056 0.0022 ND 0.0062 0.0025 ND 0.0087 0.0035
ND 2.8 0.42 ND 0.0056 0.0022 ND 0.0062 0.0025 ND 0.0087 0.0035



Summary of Analytical Results - UST KB91 Discrete Soil Samples

E2 Sample ID
EPA ID

Location
Sample Depth (ft)

Method Analyte CAS No.

Tier 1 
Residential 

EAL (mg/kg)
1-Methylnaphthalene 90-12-20 26
2-Methylnaphthalene 91-57-6 28
Acenaphthene 83-32-9 120
Acenaphthylene 208-96-8 130
Anthracene 120-12-7 4.3
Benz (a) Anthracene 57-97-6 1.5
Benzo (a) Pyrene 50-32-8 0.15
Benzo (b) Fluoranthene 205-99-2 1.5
Benzo (g,h,i) Perylene 191-24-2 35
Benzo (k) Fluoranthene 207-08-9 15
Chrysene 1719-03-5 30
Dibenz (a,h) Anthracene 50-70-3 0.15
Fluoranthene 206-44-0 460
Fluorene 86-73-7 100
Indeno (1,2,3-cd) Pyrene 193-39-5 15
Naphthalene 91-20-3 4.5
Phenanthrene 85-01-8 440
Pyrene 129-00-0 44
TPH-DRO (C10-C24) 68334-30-5 100
TPH-LRO (C24-C36) - 500
1,1,1-Trichloroethane 71-55-6 220
1,1,2,2-Tetrachloroethane 79-34-5 0.009
1,1,2-Trichloroethane 79-00-5 0.0083
1,1-Dichloroethane 75-34-3 0.33
1,1-Dichloroethene 75-34-4 8.9
1,2,3-Trichloropropane 96-18-4 0.0013
1,2-Dibromoethane 106-93-4 0.00087
1,2-Dichloroethane 107-06-2 0.02
1,2-Dichloropropane 78-87-5 0.052
2-Butanone 78-93-3 15
4-Methyl-2-Pentanone 108-10-1 0.5
Acetone 67-64-1 1
Benzene 71-43-2 0.67
Bromodichloromethane 75-27-4 0.014
Bromoform 75-25-2 44
Bromomethane 74-83-9 0.22
Carbon Tetrachloride 56-23-5 0.087
Chlorobenzene 108-90-7 2.2
Chloroethane 75-00-3 11
Chloroform 67-66-3 0.023
Chloromethane 74-87-3 0.29
Cis-1,2-Dichloroethylene 156-59-2 0.31
Cis-1,3-Dichloropropene 10061-01-5 0.13
Dibromochloromethane 124-48-1 0.022
Ethylbenzene 100-41-4 21
Methylene Chloride 75-09-2 1.1
Styrene 100-42-5 2.9
Tetrachloroethene 127-18-4 0.088
Toluene 108-88-3 32
Trans-1,2-Dichloroethylene 156-60-5 2.7
Trans-1,3-Dichloropropene 10061-02-6 0.13
Trichloroethylene 79-01-6 26
Vinyl Chloride 75-01-4 0.072
Xylenes (Total) 1330-20-7 45
Indicates LOQ / LOD value 
exceeds the HDOH Tier 1 
Residential EAL

Bold
Indicates Sample Result 
exceeds the HDOH Tier 1 
Residential EAL

8270C-LL

EPA 8015C-e

EPA 8260B

KB91EHE-S-D-B18-02-A-4.0 KB91EHE-S-D-B18-03-A-7.0 KB91EHE-S-D-B18-04-A-9.0 KB91EHE-S-D-B19-01-A-2.0
EKB91049 EKB91050 EKB91051 EKB91052

BH18 BH18 BH18 BH19
4.0 7.0 9.0 2.0

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

ND 0.006 0.0019 ND 0.006 0.0019 ND 0.008 0.0026 2.5 0.006 0.0022
ND 0.006 0.0019 ND 0.006 0.0019 ND 0.008 0.0026 2.6 0.006 0.0022
ND 0.006 0.0019 ND 0.006 0.0019 ND 0.008 0.0026 0.066 0.006 0.0022
ND 0.006 0.0019 ND 0.006 0.0019 ND 0.008 0.0026 0.09 0.006 0.0022
ND 0.006 0.0019 ND 0.006 0.0019 ND 0.008 0.0026 0.081 0.006 0.0022

0.0028 J 0.006 0.0019 ND 0.006 0.0019 ND 0.008 0.0026 0.075 0.006 0.0022
0.0035 J 0.006 0.0019 ND 0.006 0.0019 ND 0.008 0.0026 ND 0.006 0.0022
0.0062 0.006 0.0019 ND 0.006 0.0019 ND 0.008 0.0026 ND 0.006 0.0022
0.011 0.006 0.0019 ND 0.006 0.0019 ND 0.008 0.0026 ND 0.006 0.0022
0.031 0.006 0.0019 ND 0.006 0.0019 ND 0.008 0.0026 ND 0.006 0.0022
0.0023 J 0.006 0.0019 ND 0.006 0.0019 ND 0.008 0.0026 0.061 0.006 0.0022

ND 0.006 0.0019 ND 0.006 0.0019 ND 0.008 0.0026 ND 0.006 0.0022
0.0022 J 0.006 0.0019 ND 0.006 0.0019 ND 0.008 0.0026 0.13 0.006 0.0022

ND 0.006 0.0019 ND 0.006 0.0019 ND 0.008 0.0026 0.14 0.006 0.0022
ND 0.006 0.0019 ND 0.006 0.0019 ND 0.008 0.0026 ND 0.006 0.0022
ND 0.006 0.0019 ND 0.006 0.0019 ND 0.008 0.0026 4.5 0.006 0.0022
ND 0.006 0.0019 ND 0.006 0.0019 ND 0.008 0.0026 0.35 0.006 0.0022
ND 0.006 0.0019 ND 0.006 0.0019 ND 0.008 0.0026 0.22 0.006 0.0022
ND 5.6 1.1 ND 5.7 1.1 ND 7.6 1.5 8700 320 64
31 J 56 11 ND 57 11 ND 76 15 9900 3200 640
ND 0.0056 0.0022 ND 0.0057 0.0023 ND 0.0076 0.0031 ND 1.3 0.38
ND 0.0056 0.0022 ND 0.0057 0.0023 ND 0.0076 0.0031 ND 1.3 0.38
ND 0.0056 0.0022 ND 0.0057 0.0023 ND 0.0076 0.0031 ND 1.3 0.64
ND 0.0056 0.0022 ND 0.0057 0.0023 ND 0.0076 0.0031 ND 1.3 0.38
ND 0.0056 0.0022 ND 0.0057 0.0023 ND 0.0076 0.0031 ND 1.3 0.64
ND 0.022 0.0056 ND 0.023 0.0057 ND 0.031 0.0076 ND 2.6 1.3
ND 0.0056 0.0022 ND 0.0057 0.0023 ND 0.0076 0.0031 ND 1.3 0.64
ND 0.0056 0.0022 ND 0.0057 0.0023 ND 0.0076 0.0031 ND 1.3 0.38
ND 0.0056 0.0022 ND 0.0057 0.0023 ND 0.0076 0.0031 ND 1.3 0.38
ND 0.022 0.0033 ND 0.023 0.0034 0.023 J 0.031 0.0046 ND 13 2.6
ND 0.022 0.0022 ND 0.023 0.0023 ND 0.031 0.0031 ND 13 6.4
ND 0.056 0.0056 ND 0.057 0.0057 0.11 0.076 0.0076 ND 13 6.4
ND 0.0056 0.0022 ND 0.0057 0.0023 ND 0.0076 0.0031 ND 1.3 0.38
ND 0.0056 0.0022 ND 0.0057 0.0023 ND 0.0076 0.0031 ND 1.3 0.38
ND 0.0056 0.0022 ND 0.0057 0.0023 ND 0.0076 0.0031 ND 1.3 0.38
ND 0.0056 0.0022 ND 0.0057 0.0023 ND 0.0076 0.0031 ND 2.6 0.64
ND 0.0056 0.0022 ND 0.0057 0.0023 ND 0.0076 0.0031 ND 1.3 0.38
ND 0.0056 0.0022 ND 0.0057 0.0023 ND 0.0076 0.0031 ND 1.3 0.64
ND 0.0056 0.0022 ND 0.0057 0.0023 ND 0.0076 0.0031 ND 1.3 0.64
ND 0.0056 0.0022 ND 0.0057 0.0023 ND 0.0076 0.0031 ND 1.3 0.32
ND 0.0056 0.0056 ND 0.0057 0.0057 ND 0.0076 0.0076 ND 1.3 0.64
ND 0.0056 0.0022 ND 0.0057 0.0023 ND 0.0076 0.0031 ND 1.3 0.38
ND 0.0056 0.0022 ND 0.0057 0.0023 ND 0.0076 0.0031 ND 1.3 0.38
ND 0.0056 0.0022 ND 0.0057 0.0023 ND 0.0076 0.0031 ND 1.3 0.38
ND 0.0056 0.0022 ND 0.0057 0.0023 ND 0.0076 0.0031 ND 1.3 0.64
ND 0.022 0.011 ND 0.023 0.011 ND 0.031 0.015 ND 6.4 1.3
ND 0.0056 0.0022 ND 0.0057 0.0023 ND 0.0076 0.0031 ND 1.3 0.64
ND 0.0056 0.0022 ND 0.0057 0.0023 ND 0.0076 0.0031 ND 1.3 0.38
ND 0.0056 0.0022 ND 0.0057 0.0023 ND 0.0076 0.0031 ND 1.3 0.38
ND 0.0056 0.0022 ND 0.0057 0.0023 ND 0.0076 0.0031 ND 1.3 0.38
ND 0.0056 0.0022 ND 0.0057 0.0023 ND 0.0076 0.0031 ND 1.3 0.38
ND 0.0056 0.0022 ND 0.0057 0.0023 ND 0.0076 0.0031 ND 1.3 0.38
ND 0.0056 0.0022 ND 0.0057 0.0023 ND 0.0076 0.0031 ND 1.3 0.38
ND 0.0056 0.0022 ND 0.0057 0.0023 ND 0.0076 0.0031 ND 2.6 0.38



Summary of Analytical Results - UST KB91 Discrete Soil Samples

E2 Sample ID
EPA ID

Location
Sample Depth (ft)

Method Analyte CAS No.

Tier 1 
Residential 

EAL (mg/kg)
1-Methylnaphthalene 90-12-20 26
2-Methylnaphthalene 91-57-6 28
Acenaphthene 83-32-9 120
Acenaphthylene 208-96-8 130
Anthracene 120-12-7 4.3
Benz (a) Anthracene 57-97-6 1.5
Benzo (a) Pyrene 50-32-8 0.15
Benzo (b) Fluoranthene 205-99-2 1.5
Benzo (g,h,i) Perylene 191-24-2 35
Benzo (k) Fluoranthene 207-08-9 15
Chrysene 1719-03-5 30
Dibenz (a,h) Anthracene 50-70-3 0.15
Fluoranthene 206-44-0 460
Fluorene 86-73-7 100
Indeno (1,2,3-cd) Pyrene 193-39-5 15
Naphthalene 91-20-3 4.5
Phenanthrene 85-01-8 440
Pyrene 129-00-0 44
TPH-DRO (C10-C24) 68334-30-5 100
TPH-LRO (C24-C36) - 500
1,1,1-Trichloroethane 71-55-6 220
1,1,2,2-Tetrachloroethane 79-34-5 0.009
1,1,2-Trichloroethane 79-00-5 0.0083
1,1-Dichloroethane 75-34-3 0.33
1,1-Dichloroethene 75-34-4 8.9
1,2,3-Trichloropropane 96-18-4 0.0013
1,2-Dibromoethane 106-93-4 0.00087
1,2-Dichloroethane 107-06-2 0.02
1,2-Dichloropropane 78-87-5 0.052
2-Butanone 78-93-3 15
4-Methyl-2-Pentanone 108-10-1 0.5
Acetone 67-64-1 1
Benzene 71-43-2 0.67
Bromodichloromethane 75-27-4 0.014
Bromoform 75-25-2 44
Bromomethane 74-83-9 0.22
Carbon Tetrachloride 56-23-5 0.087
Chlorobenzene 108-90-7 2.2
Chloroethane 75-00-3 11
Chloroform 67-66-3 0.023
Chloromethane 74-87-3 0.29
Cis-1,2-Dichloroethylene 156-59-2 0.31
Cis-1,3-Dichloropropene 10061-01-5 0.13
Dibromochloromethane 124-48-1 0.022
Ethylbenzene 100-41-4 21
Methylene Chloride 75-09-2 1.1
Styrene 100-42-5 2.9
Tetrachloroethene 127-18-4 0.088
Toluene 108-88-3 32
Trans-1,2-Dichloroethylene 156-60-5 2.7
Trans-1,3-Dichloropropene 10061-02-6 0.13
Trichloroethylene 79-01-6 26
Vinyl Chloride 75-01-4 0.072
Xylenes (Total) 1330-20-7 45
Indicates LOQ / LOD value 
exceeds the HDOH Tier 1 
Residential EAL

Bold
Indicates Sample Result 
exceeds the HDOH Tier 1 
Residential EAL

8270C-LL

EPA 8015C-e

EPA 8260B

KB91EHE-S-D-B19-02-A-4.0 KB91EHE-S-D-B19-03-A-7.5 KB91EHE-S-D-B20-01-A-2.0 KB91EHE-S-D-B20-02-A-4.0
EKB91053 EKB91054 EKB91055 EKB91056

BH19 BH19 BH20 BH20
4.0 7.5 2.0 4.0

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

3.9 0.006 0.0022 2.7 0.007 0.0023 1.6 0.006 0.0022 0.79 0.006 0.0022
6.6 0.006 0.0022 3.4 0.007 0.0023 2.6 0.006 0.0022 0.037 0.006 0.0022
0.07 0.006 0.0022 0.079 0.007 0.0023 0.04 0.006 0.0022 ND 0.006 0.0022
0.068 0.006 0.0022 0.1 0.007 0.0023 0.039 0.006 0.0022 ND 0.006 0.0022
0.087 0.006 0.0022 0.093 0.007 0.0023 0.055 0.006 0.0022 0.1 0.006 0.0022
0.049 0.006 0.0022 0.043 0.007 0.0023 0.037 0.006 0.0022 0.06 0.006 0.0022
ND 0.006 0.0022 ND 0.007 0.0023 ND 0.006 0.0022 ND 0.006 0.0022
ND 0.006 0.0022 ND 0.007 0.0023 ND 0.006 0.0022 ND 0.006 0.0022
ND 0.006 0.0022 ND 0.007 0.0023 ND 0.006 0.0022 ND 0.006 0.0022
ND 0.006 0.0022 ND 0.007 0.0023 ND 0.006 0.0022 ND 0.006 0.0022

0.097 0.006 0.0022 0.095 0.007 0.0023 0.095 0.006 0.0022 0.1 0.006 0.0022
ND 0.006 0.0022 ND 0.007 0.0023 ND 0.006 0.0022 ND 0.006 0.0022
0.12 0.006 0.0022 0.13 0.007 0.0023 0.073 0.006 0.0022 0.15 0.006 0.0022
0.14 0.006 0.0022 0.18 0.007 0.0023 0.066 0.006 0.0022 0.17 0.006 0.0022
ND 0.006 0.0022 ND 0.007 0.0023 ND 0.006 0.0022 ND 0.006 0.0022
7.3 0.006 0.0022 4.6 0.007 0.0023 2.7 0.006 0.0022 ND 0.006 0.0022
0.44 0.006 0.0022 0.43 0.007 0.0023 0.22 0.006 0.0022 0.35 0.006 0.0022
0.4 0.006 0.0022 0.29 0.007 0.0023 0.2 0.006 0.0022 ND 0.006 0.0022

9300 130 26 6600 130 27 6500 130 26 7500 320 64
14000 1300 260 6600 1300 270 5700 1300 260 10000 3200 640

ND 1.3 0.38 ND 1.3 0.4 ND 1.3 0.39 ND 1.3 0.39
ND 1.3 0.38 16 1.3 0.4 ND 1.3 0.39 ND 1.3 0.39
ND 1.3 0.64 ND 1.3 0.67 ND 1.3 0.64 ND 1.3 0.64
ND 1.3 0.38 ND 1.3 0.4 ND 1.3 0.39 ND 1.3 0.39
ND 1.3 0.64 ND 1.3 0.67 ND 1.3 0.64 ND 1.3 0.64
ND 2.6 1.3 ND 2.7 1.3 ND 2.6 1.3 ND 2.6 1.3
ND 1.3 0.64 ND 1.3 0.67 ND 1.3 0.64 ND 1.3 0.64
ND 1.3 0.38 ND 1.3 0.4 ND 1.3 0.39 ND 1.3 0.39
ND 1.3 0.38 ND 1.3 0.4 ND 1.3 0.39 ND 1.3 0.39
ND 13 2.6 ND 13 2.7 ND 13 2.6 ND 13 2.6
ND 13 6.4 ND 13 6.7 ND 13 6.4 ND 13 6.4
ND 13 6.4 ND 13 6.7 ND 13 6.4 ND 13 6.4
ND 1.3 0.38 ND 1.3 0.4 ND 1.3 0.39 ND 1.3 0.39
ND 1.3 0.38 ND 1.3 0.4 ND 1.3 0.39 ND 1.3 0.39
ND 1.3 0.38 ND 1.3 0.4 ND 1.3 0.39 ND 1.3 0.39
ND 2.6 0.64 ND 2.7 0.67 ND 2.6 0.64 ND 2.6 0.64
ND 1.3 0.38 ND 1.3 0.4 ND 1.3 0.39 ND 1.3 0.39
ND 1.3 0.64 ND 1.3 0.67 ND 1.3 0.64 ND 1.3 0.64
ND 1.3 0.64 ND 1.3 0.67 ND 1.3 0.64 ND 1.3 0.64
ND 1.3 0.32 ND 1.3 0.33 ND 1.3 0.32 ND 1.3 0.32
ND 1.3 0.64 ND 1.3 0.67 ND 1.3 0.64 ND 1.3 0.64
ND 1.3 0.38 ND 1.3 0.4 ND 1.3 0.39 ND 1.3 0.39
ND 1.3 0.38 ND 1.3 0.4 ND 1.3 0.39 ND 1.3 0.39
ND 1.3 0.38 ND 1.3 0.4 ND 1.3 0.39 ND 1.3 0.39
0.6 J 1.3 0.64 ND 1.3 0.67 ND 1.3 0.64 ND 1.3 0.64
ND 6.4 1.3 ND 6.7 1.3 ND 6.4 1.3 ND 6.4 1.3
ND 1.3 0.64 ND 1.3 0.67 ND 1.3 0.64 ND 1.3 0.64
0.22 J 1.3 0.38 ND 1.3 0.4 ND 1.3 0.39 ND 1.3 0.39
0.23 J 1.3 0.38 ND 1.3 0.4 ND 1.3 0.39 ND 1.3 0.39
ND 1.3 0.38 ND 1.3 0.4 ND 1.3 0.39 ND 1.3 0.39
ND 1.3 0.38 ND 1.3 0.4 ND 1.3 0.39 ND 1.3 0.39
ND 1.3 0.38 ND 1.3 0.4 ND 1.3 0.39 ND 1.3 0.39
ND 1.3 0.38 ND 1.3 0.4 ND 1.3 0.39 ND 1.3 0.39
2.1 J 2.6 0.38 ND 2.7 0.4 0.4 J 2.6 0.39 ND 2.6 0.39



Summary of Analytical Results - UST KB91 Discrete Soil Samples

E2 Sample ID
EPA ID

Location
Sample Depth (ft)

Method Analyte CAS No.

Tier 1 
Residential 

EAL (mg/kg)
1-Methylnaphthalene 90-12-20 26
2-Methylnaphthalene 91-57-6 28
Acenaphthene 83-32-9 120
Acenaphthylene 208-96-8 130
Anthracene 120-12-7 4.3
Benz (a) Anthracene 57-97-6 1.5
Benzo (a) Pyrene 50-32-8 0.15
Benzo (b) Fluoranthene 205-99-2 1.5
Benzo (g,h,i) Perylene 191-24-2 35
Benzo (k) Fluoranthene 207-08-9 15
Chrysene 1719-03-5 30
Dibenz (a,h) Anthracene 50-70-3 0.15
Fluoranthene 206-44-0 460
Fluorene 86-73-7 100
Indeno (1,2,3-cd) Pyrene 193-39-5 15
Naphthalene 91-20-3 4.5
Phenanthrene 85-01-8 440
Pyrene 129-00-0 44
TPH-DRO (C10-C24) 68334-30-5 100
TPH-LRO (C24-C36) - 500
1,1,1-Trichloroethane 71-55-6 220
1,1,2,2-Tetrachloroethane 79-34-5 0.009
1,1,2-Trichloroethane 79-00-5 0.0083
1,1-Dichloroethane 75-34-3 0.33
1,1-Dichloroethene 75-34-4 8.9
1,2,3-Trichloropropane 96-18-4 0.0013
1,2-Dibromoethane 106-93-4 0.00087
1,2-Dichloroethane 107-06-2 0.02
1,2-Dichloropropane 78-87-5 0.052
2-Butanone 78-93-3 15
4-Methyl-2-Pentanone 108-10-1 0.5
Acetone 67-64-1 1
Benzene 71-43-2 0.67
Bromodichloromethane 75-27-4 0.014
Bromoform 75-25-2 44
Bromomethane 74-83-9 0.22
Carbon Tetrachloride 56-23-5 0.087
Chlorobenzene 108-90-7 2.2
Chloroethane 75-00-3 11
Chloroform 67-66-3 0.023
Chloromethane 74-87-3 0.29
Cis-1,2-Dichloroethylene 156-59-2 0.31
Cis-1,3-Dichloropropene 10061-01-5 0.13
Dibromochloromethane 124-48-1 0.022
Ethylbenzene 100-41-4 21
Methylene Chloride 75-09-2 1.1
Styrene 100-42-5 2.9
Tetrachloroethene 127-18-4 0.088
Toluene 108-88-3 32
Trans-1,2-Dichloroethylene 156-60-5 2.7
Trans-1,3-Dichloropropene 10061-02-6 0.13
Trichloroethylene 79-01-6 26
Vinyl Chloride 75-01-4 0.072
Xylenes (Total) 1330-20-7 45
Indicates LOQ / LOD value 
exceeds the HDOH Tier 1 
Residential EAL

Bold
Indicates Sample Result 
exceeds the HDOH Tier 1 
Residential EAL

8270C-LL

EPA 8015C-e

EPA 8260B

KB91EHE-S-D-B20-03-A-7.0 KB91EHE-S-D-B21-01-A-2.0 KB91EHE-S-D-B21-02-A-4.0 KB91EHE-S-D-B21-03-A-6.5
EKB91058 EKB91059 EKB91060 EKB91061

BH20 BH21 BH21 BH21
7.0 2.0 4.0 6.5

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

0.006 0.0022 ND 0.006 0.0019 ND 0.006 0.0019 ND 0.008 0.0028
3.5 0.006 0.0022 ND 0.006 0.0019 ND 0.006 0.0019 ND 0.008 0.0028
0.39 0.006 0.0022 ND 0.006 0.0019 ND 0.006 0.0019 ND 0.008 0.0028
1.5 0.006 0.0022 ND 0.006 0.0019 ND 0.006 0.0019 ND 0.008 0.0028

0.093 0.006 0.0022 ND 0.006 0.0019 ND 0.006 0.0019 ND 0.008 0.0028
0.075 0.006 0.0022 ND 0.006 0.0019 ND 0.006 0.0019 ND 0.008 0.0028
2.1 0.006 0.0022 ND 0.006 0.0019 ND 0.006 0.0019 ND 0.008 0.0028
1.5 0.006 0.0022 ND 0.006 0.0019 ND 0.006 0.0019 ND 0.008 0.0028

0.076 0.006 0.0022 ND 0.006 0.0019 ND 0.006 0.0019 ND 0.008 0.0028
1.5 0.006 0.0022 ND 0.006 0.0019 ND 0.006 0.0019 ND 0.008 0.0028
0.1 0.006 0.0022 ND 0.006 0.0019 ND 0.006 0.0019 ND 0.008 0.0028
0.12 0.006 0.0022 ND 0.006 0.0019 ND 0.006 0.0019 ND 0.008 0.0028
0.13 0.006 0.0022 ND 0.006 0.0019 ND 0.006 0.0019 ND 0.008 0.0028
0.15 0.006 0.0022 ND 0.006 0.0019 ND 0.006 0.0019 ND 0.008 0.0028

0.0086 0.006 0.0022 ND 0.006 0.0019 ND 0.006 0.0019 ND 0.008 0.0028
4.4 0.006 0.0022 ND 0.006 0.0019 ND 0.006 0.0019 ND 0.008 0.0028
0.41 0.006 0.0022 ND 0.006 0.0019 ND 0.006 0.0019 ND 0.008 0.0028
0.35 0.006 0.0022 ND 0.006 0.0019 ND 0.006 0.0019 ND 0.008 0.0028
2700 130 26 ND 5.6 1.1 ND 5.6 1.1 ND 8.3 1.7
2700 1300 260 23 J 56 11 ND 56 11 ND 83 17
ND 1.3 0.39 ND 0.0056 0.0022 ND 0.0056 0.0022 ND 0.0083 0.0033
ND 1.3 0.39 ND 0.0056 0.0022 ND 0.0056 0.0022 ND 0.0083 0.0033
ND 1.3 0.64 ND 0.0056 0.0022 ND 0.0056 0.0022 ND 0.0083 0.0033
ND 1.3 0.39 ND 0.0056 0.0022 ND 0.0056 0.0022 ND 0.0083 0.0033
ND 1.3 0.64 ND 0.0056 0.0022 ND 0.0056 0.0022 ND 0.0083 0.0033
ND 2.6 1.3 ND 0.022 0.0056 ND 0.022 0.0056 ND 0.033 0.0083
ND 1.3 0.64 ND 0.0056 0.0022 ND 0.0056 0.0022 ND 0.0083 0.0033
ND 1.3 0.39 ND 0.0056 0.0022 ND 0.0056 0.0022 ND 0.0083 0.0033
ND 1.3 0.39 ND 0.0056 0.0022 ND 0.0056 0.0022 ND 0.0083 0.0033
ND 13 2.6 ND 0.022 0.0034 ND 0.022 0.0034 0.017 J 0.033 0.005
ND 13 6.4 ND 0.022 0.0022 ND 0.022 0.0022 ND 0.033 0.0033
ND 13 6.4 ND 0.056 0.0056 ND 0.056 0.0056 0.08 J 0.083 0.0083
ND 1.3 0.39 ND 0.0056 0.0022 ND 0.0056 0.0022 ND 0.0083 0.0033
ND 1.3 0.39 ND 0.0056 0.0022 ND 0.0056 0.0022 ND 0.0083 0.0033
ND 1.3 0.39 ND 0.0056 0.0022 ND 0.0056 0.0022 ND 0.0083 0.0033
ND 2.6 0.64 ND 0.0056 0.0022 ND 0.0056 0.0022 ND 0.0083 0.0033
ND 1.3 0.39 ND 0.0056 0.0022 ND 0.0056 0.0022 ND 0.0083 0.0033
ND 1.3 0.64 ND 0.0056 0.0022 ND 0.0056 0.0022 ND 0.0083 0.0033
ND 1.3 0.64 ND 0.0056 0.0022 ND 0.0056 0.0022 ND 0.0083 0.0033
ND 1.3 0.32 ND 0.0056 0.0022 ND 0.0056 0.0022 ND 0.0083 0.0033
ND 1.3 0.64 ND 0.0056 0.0056 ND 0.0056 0.0056 ND 0.0083 0.0083
ND 1.3 0.39 ND 0.0056 0.0022 ND 0.0056 0.0022 ND 0.0083 0.0033
ND 1.3 0.39 ND 0.0056 0.0022 ND 0.0056 0.0022 ND 0.0083 0.0033
ND 1.3 0.39 ND 0.0056 0.0022 ND 0.0056 0.0022 ND 0.0083 0.0033
ND 1.3 0.64 ND 0.0056 0.0022 ND 0.0056 0.0022 ND 0.0083 0.0033
ND 6.4 1.3 ND 0.022 0.011 ND 0.022 0.011 ND 0.033 0.017
ND 1.3 0.64 ND 0.0056 0.0022 ND 0.0056 0.0022 ND 0.0083 0.0033
ND 1.3 0.39 ND 0.0056 0.0022 ND 0.0056 0.0022 ND 0.0083 0.0033
ND 1.3 0.39 ND 0.0056 0.0022 ND 0.0056 0.0022 ND 0.0083 0.0033
ND 1.3 0.39 ND 0.0056 0.0022 ND 0.0056 0.0022 ND 0.0083 0.0033
ND 1.3 0.39 ND 0.0056 0.0022 ND 0.0056 0.0022 ND 0.0083 0.0033
ND 1.3 0.39 ND 0.0056 0.0022 ND 0.0056 0.0022 ND 0.0083 0.0033
ND 1.3 0.39 ND 0.0056 0.0022 ND 0.0056 0.0022 ND 0.0083 0.0033
0.48 J 2.6 0.39 ND 0.0056 0.0022 ND 0.0056 0.0022 ND 0.0083 0.0033



Summary of Analytical Results - UST KB91 Discrete Soil Samples

E2 Sample ID
EPA ID

Location
Sample Depth (ft)

Method Analyte CAS No.

Tier 1 
Residential 

EAL (mg/kg)
1-Methylnaphthalene 90-12-20 26
2-Methylnaphthalene 91-57-6 28
Acenaphthene 83-32-9 120
Acenaphthylene 208-96-8 130
Anthracene 120-12-7 4.3
Benz (a) Anthracene 57-97-6 1.5
Benzo (a) Pyrene 50-32-8 0.15
Benzo (b) Fluoranthene 205-99-2 1.5
Benzo (g,h,i) Perylene 191-24-2 35
Benzo (k) Fluoranthene 207-08-9 15
Chrysene 1719-03-5 30
Dibenz (a,h) Anthracene 50-70-3 0.15
Fluoranthene 206-44-0 460
Fluorene 86-73-7 100
Indeno (1,2,3-cd) Pyrene 193-39-5 15
Naphthalene 91-20-3 4.5
Phenanthrene 85-01-8 440
Pyrene 129-00-0 44
TPH-DRO (C10-C24) 68334-30-5 100
TPH-LRO (C24-C36) - 500
1,1,1-Trichloroethane 71-55-6 220
1,1,2,2-Tetrachloroethane 79-34-5 0.009
1,1,2-Trichloroethane 79-00-5 0.0083
1,1-Dichloroethane 75-34-3 0.33
1,1-Dichloroethene 75-34-4 8.9
1,2,3-Trichloropropane 96-18-4 0.0013
1,2-Dibromoethane 106-93-4 0.00087
1,2-Dichloroethane 107-06-2 0.02
1,2-Dichloropropane 78-87-5 0.052
2-Butanone 78-93-3 15
4-Methyl-2-Pentanone 108-10-1 0.5
Acetone 67-64-1 1
Benzene 71-43-2 0.67
Bromodichloromethane 75-27-4 0.014
Bromoform 75-25-2 44
Bromomethane 74-83-9 0.22
Carbon Tetrachloride 56-23-5 0.087
Chlorobenzene 108-90-7 2.2
Chloroethane 75-00-3 11
Chloroform 67-66-3 0.023
Chloromethane 74-87-3 0.29
Cis-1,2-Dichloroethylene 156-59-2 0.31
Cis-1,3-Dichloropropene 10061-01-5 0.13
Dibromochloromethane 124-48-1 0.022
Ethylbenzene 100-41-4 21
Methylene Chloride 75-09-2 1.1
Styrene 100-42-5 2.9
Tetrachloroethene 127-18-4 0.088
Toluene 108-88-3 32
Trans-1,2-Dichloroethylene 156-60-5 2.7
Trans-1,3-Dichloropropene 10061-02-6 0.13
Trichloroethylene 79-01-6 26
Vinyl Chloride 75-01-4 0.072
Xylenes (Total) 1330-20-7 45
Indicates LOQ / LOD value 
exceeds the HDOH Tier 1 
Residential EAL

Bold
Indicates Sample Result 
exceeds the HDOH Tier 1 
Residential EAL

8270C-LL

EPA 8015C-e

EPA 8260B

KB91EHE-S-D-B22-01-A-2.0 KB91EHE-S-D-B22-02-A-4.0 KB91EHE-S-D-B22-03-A-7.0 KB91EHE-S-D-B23-01-A-2.5
EKB91062 EKB91063 EKB91064 EKB91065

BH22 BH22 BH22 BH23
2.0 4.0 7.0 2.5

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

ND 0.006 0.0019 ND 0.006 0.0021 ND 0.007 0.0025 ND 0.005 0.0019
ND 0.006 0.0019 ND 0.006 0.0021 ND 0.007 0.0025 ND 0.005 0.0019
ND 0.006 0.0019 ND 0.006 0.0021 ND 0.007 0.0025 ND 0.005 0.0019
ND 0.006 0.0019 ND 0.006 0.0021 ND 0.007 0.0025 ND 0.005 0.0019
ND 0.006 0.0019 ND 0.006 0.0021 ND 0.007 0.0025 ND 0.005 0.0019
ND 0.006 0.0019 ND 0.006 0.0021 ND 0.007 0.0025 0.0012 J 0.005 0.0019
ND 0.006 0.0019 ND 0.006 0.0021 ND 0.007 0.0025 ND 0.005 0.0019
ND 0.006 0.0019 ND 0.006 0.0021 ND 0.007 0.0025 ND 0.005 0.0019
ND 0.006 0.0019 ND 0.006 0.0021 ND 0.007 0.0025 0.0068 0.005 0.0019
ND 0.006 0.0019 ND 0.006 0.0021 ND 0.007 0.0025 ND 0.005 0.0019
ND 0.006 0.0019 ND 0.006 0.0021 ND 0.007 0.0025 0.0013 J 0.005 0.0019
ND 0.006 0.0019 ND 0.006 0.0021 ND 0.007 0.0025 ND 0.005 0.0019
ND 0.006 0.0019 ND 0.006 0.0021 ND 0.007 0.0025 ND 0.005 0.0019
ND 0.006 0.0019 ND 0.006 0.0021 ND 0.007 0.0025 ND 0.005 0.0019

0.003 J 0.006 0.0019 ND 0.006 0.0021 ND 0.007 0.0025 ND 0.005 0.0019
ND 0.006 0.0019 ND 0.006 0.0021 ND 0.007 0.0025 ND 0.005 0.0019
ND 0.006 0.0019 ND 0.006 0.0021 ND 0.007 0.0025 ND 0.005 0.0019
ND 0.006 0.0019 ND 0.006 0.0021 ND 0.007 0.0025 ND 0.005 0.0019
10 T3M 5.6 1.1 ND 6.1 1.2 ND 7.5 1.5 8.3 T3M 5.5 1.1
47 J 56 11 ND 61 12 ND 75 15 49 J 55 11
ND 0.0056 0.0022 ND 0.0061 0.0025 ND 0.0075 0.003 ND 0.0055 0.0022
ND 0.0056 0.0022 ND 0.0061 0.0025 ND 0.0075 0.003 ND 0.0055 0.0022
ND 0.0056 0.0022 ND 0.0061 0.0025 ND 0.0075 0.003 ND 0.0055 0.0022
ND 0.0056 0.0022 ND 0.0061 0.0025 ND 0.0075 0.003 ND 0.0055 0.0022
ND 0.0056 0.0022 ND 0.0061 0.0025 ND 0.0075 0.003 ND 0.0055 0.0022
ND 0.022 0.0056 ND 0.025 0.0061 ND 0.03 0.0075 ND 0.022 0.0055
ND 0.0056 0.0022 ND 0.0061 0.0025 ND 0.0075 0.003 ND 0.0055 0.0022
ND 0.0056 0.0022 ND 0.0061 0.0025 ND 0.0075 0.003 ND 0.0055 0.0022
ND 0.0056 0.0022 ND 0.0061 0.0025 ND 0.0075 0.003 ND 0.0055 0.0022
ND 0.022 0.0033 ND 0.025 0.0037 0.012 J 0.03 0.0045 ND 0.022 0.0033
ND 0.022 0.0022 ND 0.025 0.0025 ND 0.03 0.003 ND 0.022 0.0022
ND 0.056 0.0056 ND 0.061 0.0061 0.074 J 0.075 0.0075 0.011 J 0.055 0.0055
ND 0.0056 0.0022 ND 0.0061 0.0025 ND 0.0075 0.003 ND 0.0055 0.0022
ND 0.0056 0.0022 ND 0.0061 0.0025 ND 0.0075 0.003 ND 0.0055 0.0022
ND 0.0056 0.0022 ND 0.0061 0.0025 ND 0.0075 0.003 ND 0.0055 0.0022
ND 0.0056 0.0022 ND 0.0061 0.0025 ND 0.0075 0.003 ND 0.0055 0.0022
ND 0.0056 0.0022 ND 0.0061 0.0025 ND 0.0075 0.003 ND 0.0055 0.0022
ND 0.0056 0.0022 ND 0.0061 0.0025 ND 0.0075 0.003 ND 0.0055 0.0022
ND 0.0056 0.0022 ND 0.0061 0.0025 ND 0.0075 0.003 ND 0.0055 0.0022
ND 0.0056 0.0022 ND 0.0061 0.0025 ND 0.0075 0.003 ND 0.0055 0.0022
ND 0.0056 0.0056 ND 0.0061 0.0061 ND 0.0075 0.0075 ND 0.0055 0.0055
ND 0.0056 0.0022 ND 0.0061 0.0025 ND 0.0075 0.003 ND 0.0055 0.0022
ND 0.0056 0.0022 ND 0.0061 0.0025 ND 0.0075 0.003 ND 0.0055 0.0022
ND 0.0056 0.0022 ND 0.0061 0.0025 ND 0.0075 0.003 ND 0.0055 0.0022
ND 0.0056 0.0022 ND 0.0061 0.0025 ND 0.0075 0.003 ND 0.0055 0.0022
ND 0.022 0.011 ND 0.025 0.012 ND 0.03 0.015 ND 0.022 0.011
ND 0.0056 0.0022 ND 0.0061 0.0025 ND 0.0075 0.003 ND 0.0055 0.0022
ND 0.0056 0.0022 ND 0.0061 0.0025 ND 0.0075 0.003 ND 0.0055 0.0022
ND 0.0056 0.0022 ND 0.0061 0.0025 ND 0.0075 0.003 ND 0.0055 0.0022
ND 0.0056 0.0022 ND 0.0061 0.0025 ND 0.0075 0.003 ND 0.0055 0.0022
ND 0.0056 0.0022 ND 0.0061 0.0025 ND 0.0075 0.003 ND 0.0055 0.0022
ND 0.0056 0.0022 ND 0.0061 0.0025 ND 0.0075 0.003 ND 0.0055 0.0022
ND 0.0056 0.0022 ND 0.0061 0.0025 ND 0.0075 0.003 ND 0.0055 0.0022
ND 0.0056 0.0022 ND 0.0061 0.0025 ND 0.0075 0.003 ND 0.0055 0.0022



Summary of Analytical Results - UST KB91 Discrete Soil Samples

E2 Sample ID
EPA ID

Location
Sample Depth (ft)

Method Analyte CAS No.

Tier 1 
Residential 

EAL (mg/kg)
1-Methylnaphthalene 90-12-20 26
2-Methylnaphthalene 91-57-6 28
Acenaphthene 83-32-9 120
Acenaphthylene 208-96-8 130
Anthracene 120-12-7 4.3
Benz (a) Anthracene 57-97-6 1.5
Benzo (a) Pyrene 50-32-8 0.15
Benzo (b) Fluoranthene 205-99-2 1.5
Benzo (g,h,i) Perylene 191-24-2 35
Benzo (k) Fluoranthene 207-08-9 15
Chrysene 1719-03-5 30
Dibenz (a,h) Anthracene 50-70-3 0.15
Fluoranthene 206-44-0 460
Fluorene 86-73-7 100
Indeno (1,2,3-cd) Pyrene 193-39-5 15
Naphthalene 91-20-3 4.5
Phenanthrene 85-01-8 440
Pyrene 129-00-0 44
TPH-DRO (C10-C24) 68334-30-5 100
TPH-LRO (C24-C36) - 500
1,1,1-Trichloroethane 71-55-6 220
1,1,2,2-Tetrachloroethane 79-34-5 0.009
1,1,2-Trichloroethane 79-00-5 0.0083
1,1-Dichloroethane 75-34-3 0.33
1,1-Dichloroethene 75-34-4 8.9
1,2,3-Trichloropropane 96-18-4 0.0013
1,2-Dibromoethane 106-93-4 0.00087
1,2-Dichloroethane 107-06-2 0.02
1,2-Dichloropropane 78-87-5 0.052
2-Butanone 78-93-3 15
4-Methyl-2-Pentanone 108-10-1 0.5
Acetone 67-64-1 1
Benzene 71-43-2 0.67
Bromodichloromethane 75-27-4 0.014
Bromoform 75-25-2 44
Bromomethane 74-83-9 0.22
Carbon Tetrachloride 56-23-5 0.087
Chlorobenzene 108-90-7 2.2
Chloroethane 75-00-3 11
Chloroform 67-66-3 0.023
Chloromethane 74-87-3 0.29
Cis-1,2-Dichloroethylene 156-59-2 0.31
Cis-1,3-Dichloropropene 10061-01-5 0.13
Dibromochloromethane 124-48-1 0.022
Ethylbenzene 100-41-4 21
Methylene Chloride 75-09-2 1.1
Styrene 100-42-5 2.9
Tetrachloroethene 127-18-4 0.088
Toluene 108-88-3 32
Trans-1,2-Dichloroethylene 156-60-5 2.7
Trans-1,3-Dichloropropene 10061-02-6 0.13
Trichloroethylene 79-01-6 26
Vinyl Chloride 75-01-4 0.072
Xylenes (Total) 1330-20-7 45
Indicates LOQ / LOD value 
exceeds the HDOH Tier 1 
Residential EAL

Bold
Indicates Sample Result 
exceeds the HDOH Tier 1 
Residential EAL

8270C-LL

EPA 8015C-e

EPA 8260B

KB91EHE-S-D-B23-02-A-4.0 KB91EHE-S-D-B23-03-A-7.0 KB91EHE-S-D-B23-04-A-9.0
EKB91066 EKB91067 EKB91068

BH23 BH23 BH23
4.0 7.0 9.0

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

ND 0.006 0.0019 ND 0.008 0.0028 0.045 0.008 0.0027
ND 0.006 0.0019 ND 0.008 0.0028 0.033 0.008 0.0027
ND 0.006 0.0019 ND 0.008 0.0028 0.0026 J 0.008 0.0027
ND 0.006 0.0019 ND 0.008 0.0028 0.0023 J 0.008 0.0027
ND 0.006 0.0019 ND 0.008 0.0028 0.01 0.008 0.0027
ND 0.006 0.0019 ND 0.008 0.0028 0.0066 J 0.008 0.0027
ND 0.006 0.0019 ND 0.008 0.0028 0.0033 J 0.008 0.0027
ND 0.006 0.0019 ND 0.008 0.0028 0.0024 J 0.008 0.0027
ND 0.006 0.0019 ND 0.008 0.0028 ND 0.008 0.0027
ND 0.006 0.0019 ND 0.008 0.0028 0.037 0.008 0.0027
ND 0.006 0.0019 ND 0.008 0.0028 0.0074 J 0.008 0.0027
ND 0.006 0.0019 ND 0.008 0.0028 ND 0.008 0.0027
ND 0.006 0.0019 ND 0.008 0.0028 0.0049 J 0.008 0.0027
ND 0.006 0.0019 ND 0.008 0.0028 0.0031 J 0.008 0.0027
ND 0.006 0.0019 ND 0.008 0.0028 0.0021 J 0.008 0.0027
ND 0.006 0.0019 ND 0.008 0.0028 0.082 0.008 0.0027
ND 0.006 0.0019 ND 0.008 0.0028 0.0096 0.008 0.0027
ND 0.006 0.0019 ND 0.008 0.0028 0.0074 J 0.008 0.0027
ND 5.7 1.1 ND 8.4 1.7 660 40 7.9
15 J 57 11 ND 84 17 1100 400 79
ND 0.0057 0.0023 ND 0.0084 0.0034 ND 1.6 0.48
ND 0.0057 0.0023 ND 0.0084 0.0034 ND 1.6 0.48
ND 0.0057 0.0023 ND 0.0084 0.0034 ND 1.6 0.79
ND 0.0057 0.0023 ND 0.0084 0.0034 ND 1.6 0.48
ND 0.0057 0.0023 ND 0.0084 0.0034 ND 1.6 0.79
ND 0.023 0.0057 ND 0.034 0.0084 ND 3.2 1.6
ND 0.0057 0.0023 ND 0.0084 0.0034 ND 1.6 0.79
ND 0.0057 0.0023 ND 0.0084 0.0034 ND 1.6 0.48
ND 0.0057 0.0023 ND 0.0084 0.0034 ND 1.6 0.48
ND 0.023 0.0034 0.015 J 0.034 0.005 ND 16 3.2
ND 0.023 0.0023 ND 0.034 0.0034 ND 16 7.9
ND 0.057 0.0057 0.064 J 0.084 0.0084 ND 16 7.9
ND 0.0057 0.0023 ND 0.0084 0.0034 ND 1.6 0.48
ND 0.0057 0.0023 ND 0.0084 0.0034 ND 1.6 0.48
ND 0.0057 0.0023 ND 0.0084 0.0034 ND 1.6 0.48
ND 0.0057 0.0023 ND 0.0084 0.0034 ND 3.2 0.79
ND 0.0057 0.0023 ND 0.0084 0.0034 ND 1.6 0.48
ND 0.0057 0.0023 ND 0.0084 0.0034 ND 1.6 0.79
ND 0.0057 0.0023 ND 0.0084 0.0034 ND 1.6 0.79
ND 0.0057 0.0023 ND 0.0084 0.0034 ND 1.6 0.4
ND 0.0057 0.0057 ND 0.0084 0.0084 ND 1.6 0.79
ND 0.0057 0.0023 ND 0.0084 0.0034 ND 1.6 0.48
ND 0.0057 0.0023 ND 0.0084 0.0034 ND 1.6 0.48
ND 0.0057 0.0023 ND 0.0084 0.0034 ND 1.6 0.48
ND 0.0057 0.0023 ND 0.0084 0.0034 ND 1.6 0.79
ND 0.023 0.011 ND 0.034 0.017 ND 7.9 1.6
ND 0.0057 0.0023 ND 0.0084 0.0034 ND 1.6 0.79
ND 0.0057 0.0023 ND 0.0084 0.0034 ND 1.6 0.48
ND 0.0057 0.0023 ND 0.0084 0.0034 ND 1.6 0.48
ND 0.0057 0.0023 ND 0.0084 0.0034 ND 1.6 0.48
ND 0.0057 0.0023 ND 0.0084 0.0034 ND 1.6 0.48
ND 0.0057 0.0023 ND 0.0084 0.0034 ND 1.6 0.48
ND 0.0057 0.0023 ND 0.0084 0.0034 ND 1.6 0.48
ND 0.0057 0.0023 ND 0.0084 0.0034 ND 3.2 0.48



Summary of Analytical Results - UST KB91 MI Samples

E2 Sample ID KB91EHE-S-MI-01-A-2.0 KB91EHE-S-MI-02-A-4.0 KB91EHE-S-MI-03-A-CF
EPA ID EKB91069 EKB91070 EKB91071

Location na na na
Sample Depth (ft) 2.0 4.0 CF

Method Analyte CAS No.

Tier 1 
Residentia

l EAL 
(mg/kg)

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

1-Methylnaphthalene 90-12-20 26 0.0018 J 0.005 0.0017 ND 0.005 0.0017 0.085 0.005 0.0017
2-Methylnaphthalene 91-57-6 28 0.0025 J 0.005 0.0017 ND 0.005 0.0017 0.081 0.005 0.0017
Acenaphthene 83-32-9 120 0.0047 J 0.005 0.0017 ND 0.005 0.0017 0.0038 J 0.005 0.0017
Acenaphthylene 208-96-8 130 0.0016 J 0.005 0.0017 ND 0.005 0.0017 0.0069 0.005 0.0017
Anthracene 120-12-7 4.3 0.022 0.005 0.0017 ND 0.005 0.0017 0.011 0.005 0.0017
Benz (a) Anthracene 57-97-6 1.5 0.093 0.005 0.0017 ND 0.005 0.0017 0.0085 0.005 0.0017
Benzo (a) Pyrene 50-32-8 0.15 0.052 0.005 0.0017 ND 0.005 0.0017 ND 0.005 0.0017
Benzo (b) Fluoranthene 205-99-2 1.5 0.11 0.005 0.0017 ND 0.005 0.0017 ND 0.005 0.0017
Benzo (g,h,i) Perylene 191-24-2 35 0.054 0.005 0.0017 ND 0.005 0.0017 ND 0.005 0.0017
Benzo (k) Fluoranthene 207-08-9 15 0.048 0.005 0.0017 ND 0.005 0.0017 ND 0.005 0.0017
Chrysene 1719-03-5 30 0.082 0.005 0.0017 ND 0.005 0.0017 0.017 0.005 0.0017
Dibenz (a,h) Anthracene 50-70-3 0.15 0.013 0.005 0.0017 ND 0.005 0.0017 ND 0.005 0.0017
Fluoranthene 206-44-0 460 0.16 0.005 0.0017 ND 0.005 0.0017 0.018 0.005 0.0017
Fluorene 86-73-7 100 0.0041 J 0.005 0.0017 ND 0.005 0.0017 0.0086 0.005 0.0017
Indeno (1,2,3-cd) Pyrene 193-39-5 15 0.045 0.005 0.0017 ND 0.005 0.0017 ND 0.005 0.0017
Naphthalene 91-20-3 4.5 0.0033 J 0.005 0.0017 ND 0.005 0.0017 0.15 0.005 0.0017
Phenanthrene 85-01-8 440 0.073 0.005 0.0017 ND 0.005 0.0017 0.021 0.005 0.0017
Pyrene 129-00-0 44 0.18 0.005 0.0017 ND 0.005 0.0017 0.03 0.005 0.0017
TPH-DRO (C10-C24) 68334-30-5 100 13 T3M 5 1 ND 5 1 830 25 5
TPH-LRO (C24-C36) - 500 76 50 10 ND 50 10 1500 250 50

Bold Indicates Sample Result 
exceeds the HDOH Tier 
1 Residential EAL

8270C-LL

EPA 8015C-e



Summary of Analytical Results - UST KB91 Groundwater Samples

E2 Sample ID
EPA ID

Location

Method Analyte CAS No.

HDOH Tier 1 
Unrestricted 
EAL (ug/L)

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

Result 
(mg/kg) Qualifier

LOQ 
(mg/kg)

LOD 
(mg/kg)

TPH-DRO (C10-C24) 68334-30-5 2500 ND 150 50 ND 150 50 ND 150 50
TPH-LRO (C24-C36) - 2500 ND 500 500 ND 500 500 ND 500 500
1,1,1-Trichloroethane 71-55-6 6000 ND 1 0.3 ND 1 0.3 ND 1 0.3
1,1,2,2-Tetrachloroethane 79-34-5 200 ND 1 0.3 ND 1 0.3 ND 1 0.3
1,1,2-Trichloroethane 79-00-5 100 ND 1 0.5 ND 1 0.5 ND 1 0.5
1,1-Dichloroethane 75-34-3 47 ND 1 0.3 ND 1 0.3 ND 1 0.3
1,1-Dichloroethene 75-34-4 3900 ND 1 0.5 ND 1 0.5 ND 1 0.5
1,2,3-Trichloropropane 96-18-4 140 ND 2 1 ND 2 1 ND 2 1
1,2-Dibromoethane 106-93-4 340 ND 1 0.5 ND 1 0.5 ND 1 0.5
1,2-Dichloroethane 107-06-2 160 ND 1 0.3 ND 1 0.3 ND 1 0.3
1,2-Dichloropropane 78-87-5 100 ND 1 0.3 ND 1 0.3 ND 1 0.3
2-Butanone 78-93-3 14,000 ND 10 2 ND 10 2 ND 10 2
4-Methyl-2-Pentanone 108-10-1 170 ND 10 5 ND 10 5 ND 10 5
Acetone 67-64-1 1500 ND 10 2 ND 10 2 ND 10 2
Benzene 71-43-2 1700 ND 1 0.3 ND 1 0.3 ND 1 0.3
Bromodichloromethane 75-27-4 98 ND 1 0.3 ND 1 0.3 ND 1 0.3
Bromoform 75-25-2 5100 ND 1 0.3 ND 1 0.3 ND 1 0.3
Bromomethane 74-83-9 460 ND 2 0.5 ND 2 0.5 ND 2 0.5
Carbon Tetrachloride 56-23-5 98 ND 1 0.3 ND 1 0.3 ND 1 0.3
Chlorobenzene 108-90-7 160 ND 1 0.5 ND 1 0.5 ND 1 0.5
Chloroethane 75-00-3 160 ND 1 0.5 ND 1 0.5 ND 1 0.5
Chloroform 67-66-3 94 ND 1 0.3 ND 1 0.3 ND 1 0.3
Chloromethane 74-87-3 370 ND 1 0.5 ND 1 0.5 ND 1 0.5
Cis-1,2-Dichloroethylene 156-59-2 1100 ND 1 0.3 ND 1 0.3 ND 1 0.3
Cis-1,3-Dichloropropene 10061-01-5 260 ND 1 0.3 ND 1 0.3 ND 1 0.3
Dibromochloromethane 124-48-1 340 ND 1 0.3 ND 1 0.3 ND 1 0.3
Ethylbenzene 100-41-4 300 ND 1 0.5 ND 1 0.5 ND 1 0.5
Methylene Chloride 75-09-2 3900 ND 5 1 ND 5 1 ND 5 1
Styrene 100-42-5 32 ND 1 0.5 ND 1 0.5 ND 1 0.5
Tetrachloroethene 127-18-4 180 0.27 J 1 0.3 ND 1 0.3 ND 1 0.3
Toluene 108-88-3 400 ND 1 0.3 ND 1 0.3 ND 1 0.3
Trans-1,2-Dichloroethylene 156-60-5 2600 ND 1 0.3 ND 1 0.3 ND 1 0.3
Trans-1,3-Dichloropropene 10061-02-6 260 ND 1 0.3 ND 1 0.3 ND 1 0.3
Trichloroethylene 79-01-6 610 ND 1 0.3 ND 1 0.3 ND 1 0.3
Vinyl Chloride 75-01-4 62 ND 1 0.3 ND 1 0.3 ND 1 0.3
Xylenes (Total) 1330-20-7 1000 ND 2 0.3 ND 2 0.3 ND 2 0.3
1-Methylnaphthalene 90-12-20 100 ND 0.2 0.1 ND 0.2 0.1 ND 0.2 0.1
2-Methylnaphthalene 91-57-6 100 ND 0.2 0.1 ND 0.2 0.1 ND 0.2 0.1
Acenaphthene 83-32-9 200 ND 0.2 0.1 ND 0.2 0.1 ND 0.2 0.1
Acenaphthylene 208-96-8 300 ND 0.2 0.1 ND 0.2 0.1 ND 0.2 0.1
Anthracene 120-12-7 22 ND 0.2 0.1 ND 0.2 0.1 ND 0.2 0.1
Benz (a) Anthracene 57-97-6 4.7 ND 0.2 0.1 ND 0.2 0.1 ND 0.2 0.1
Benzo (a) Pyrene 50-32-8 0.81 ND 0.2 0.1 ND 0.2 0.1 ND 0.2 0.1
Benzo (b) Fluoranthene 205-99-2 0.75 ND 0.2 0.1 ND 0.2 0.1 ND 0.2 0.1
Benzo (g,h,i) Perylene 191-24-2 0.13 ND 0.2 0.1 ND 0.2 0.1 ND 0.2 0.1
Benzo (k) Fluoranthene 207-08-9 0.4 ND 0.2 0.1 ND 0.2 0.1 ND 0.2 0.1
Chrysene 1719-03-5 1 ND 0.2 0.1 ND 0.2 0.1 ND 0.2 0.1
Dibenz (a,h) Anthracene 50-70-3 0.52 ND 0.2 0.1 ND 0.2 0.1 ND 0.2 0.1
Fluoranthene 206-44-0 130 ND 0.2 0.1 ND 0.2 0.1 ND 0.2 0.1
Fluorene 86-73-7 300 ND 0.2 0.1 ND 0.2 0.1 ND 0.2 0.1
Indeno (1,2,3-cd) Pyrene 193-39-5 0.095 ND 0.2 0.1 ND 0.2 0.1 ND 0.2 0.1
Naphthalene 91-20-3 210 ND 0.2 0.1 ND 0.2 0.1 0.07 J 0.2 0.1
Phenanthrene 85-01-8 300 ND 0.2 0.1 ND 0.2 0.1 ND 0.2 0.1
Pyrene 129-00-0 68 ND 0.2 0.1 ND 0.2 0.1 ND 0.2 0.1

MW-04 MW-02
EKB91075EKB91073

KB91EHE-W-D-MW4-02-D KB91EHE-W-D-MW2-01-A

EPA 8015C

EPA 8260B

EPA 8270C

KB91EHE-W-D-MW4-01-A
EKB91072

MW-04
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Analytical Laboratory Reports  
[Complete laboratory analytical data reports are included on attached CD-ROM.] 
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1Tier 1 EAL SURFER SUMMARY REPORT
Hawai'i DOH (Fall 2011; rev Jan 2012)

Site Name: Former UST KB-91 Motor Pool Site
Site Address: Marine Corps Base Hawaii, Kaneohe, Hawaii

Site ID Number: 9-103211  (Release ID No. 00-0030)
Date of EAL Search: 6/18/2015

Unrestricted

Nondrinking 
Water Resource

>150m

Selected Chemical of Concern:

Soil (mg/kg): 9300
Groundwater (ug/L): -

Soil Gas (ug/m3): -

Units
Tier 1

Action Level

2Potential 
Hazard?

3Referenced 
Table

Direct Exposure: mg/kg 5.0E+02 Yes Table I-1
Vapor Emissions To Indoor Air: mg/kg (Use soil gas) - Table C-1b

Terrestrial Ecotoxicity: mg/kg site-specific No Table L
Gross Contamination: mg/kg 5.0E+02 Yes Table F-2

Leaching (threat to groundwater): mg/kg 5.0E+03 Yes Table E-1
Background: mg/kg -

Final Soil Tier 1 EAL: mg/kg 5.0E+02
Basis: Direct Exposure

Units
Tier 1

Action Level

2Potential 
Hazard?

3Referenced 
Table

Drinking Water (Toxicity): ug/L - - Table D-1d
Vapor Emissions To Indoor Air: ug/L (Use soil gas) - Table C-1a

Aquatic Ecotoxicity: ug/L 2.5E+03 - Table D-4a
Gross Contamination: ug/L 2.5E+03 - Table G-2

Final Groundwater Tier 1 EAL: ug/L 2.5E+03
Basis: Aquatic Ecotoxicity

Other Tier 1 EALs: Units EAL

2Potential 
Hazard?

3Referenced 
Table

Shallow Soil Gas: ug/m3 1.3E+05 - Table C-2

Indoor Air: ug/m3
1.3E+02 - Table C-3

Notes:

3. Referenced tables presented in Appendix 1 of EHE guidance document (HDOH 2011).

Reference: HDOH 2011, Evaluation of Environmental Hazards at Sites with Contaminated Soil and 
Groundwater  (Fall 2011): Hawai'i Department of Health, Hazard Evaluation and Emergency Response, 
http://hawaii.gov/health/environmental/hazard/index.html

Input Site Concentrations

Soil Environmental Hazards

1. Include Surfer Summary Report in appendices of Environmental Hazard Evaluation  (EHE) for contaminants 
that exceed Tier 1 EALs (refer to Chapter 3 of main text).

Groundwater Environmental Hazards

2. Environmental hazard could exist of concentration of contaminant exceeds action level.

Groundwater Utility:

Selected Site Scenario

Land Use:

Distance To Nearest
Surface Water Body:

TPH (middle distillates)

4. EAL Surfer - Surfer Report



1Tier 1 EAL SURFER SUMMARY REPORT
Hawai'i DOH (Fall 2011; rev Jan 2012)

Site Name: Former UST KB-91 Motor Pool Site
Site Address: Marine Corps Base Hawaii, Kaneohe, Hawaii

Site ID Number: 9-103211  (Release ID No. 00-0030)
Date of EAL Search: 6/18/2015

Unrestricted

Nondrinking 
Water Resource

>150m

Selected Chemical of Concern:

Soil (mg/kg): 14000
Groundwater (ug/L): -

Soil Gas (ug/m3): -

Units
Tier 1

Action Level

2Potential 
Hazard?

3Referenced 
Table

Direct Exposure: mg/kg 9.4E+03 Yes Table I-1
Vapor Emissions To Indoor Air: mg/kg - - Table C-1b

Terrestrial Ecotoxicity: mg/kg site-specific No Table L
Gross Contamination: mg/kg 5.0E+02 Yes Table F-2

Leaching (threat to groundwater): mg/kg 5.0E+03 Yes Table E-1
Background: mg/kg -

Final Soil Tier 1 EAL: mg/kg 5.0E+02
Basis: Gross Contamination

Units
Tier 1

Action Level

2Potential 
Hazard?

3Referenced 
Table

Drinking Water (Toxicity): ug/L - - Table D-1d
Vapor Emissions To Indoor Air: ug/L - - Table C-1a

Aquatic Ecotoxicity: ug/L 2.5E+03 - Table D-4a
Gross Contamination: ug/L 2.5E+03 - Table G-2

Final Groundwater Tier 1 EAL: ug/L 2.5E+03
Basis: Aquatic Ecotoxicity

Other Tier 1 EALs: Units EAL

2Potential 
Hazard?

3Referenced 
Table

Shallow Soil Gas: ug/m3 - - Table C-2

Indoor Air: ug/m3
- - Table C-3

Notes:

3. Referenced tables presented in Appendix 1 of EHE guidance document (HDOH 2011).

Reference: HDOH 2011, Evaluation of Environmental Hazards at Sites with Contaminated Soil and 
Groundwater  (Fall 2011): Hawai'i Department of Health, Hazard Evaluation and Emergency Response, 
http://hawaii.gov/health/environmental/hazard/index.html

Input Site Concentrations

Soil Environmental Hazards

1. Include Surfer Summary Report in appendices of Environmental Hazard Evaluation  (EHE) for contaminants 
that exceed Tier 1 EALs (refer to Chapter 3 of main text).

Groundwater Environmental Hazards

2. Environmental hazard could exist of concentration of contaminant exceeds action level.

Groundwater Utility:

Selected Site Scenario

Land Use:

Distance To Nearest
Surface Water Body:

TPH (residual fuels)

4. EAL Surfer - Surfer Report



1Tier 1 EAL SURFER SUMMARY REPORT
Hawai'i DOH (Fall 2011; rev Jan 2012)

Site Name: Former UST KB-91 Motor Pool Site
Site Address: Marine Corps Base Hawaii, Kaneohe, Hawaii

Site ID Number: 9-103211  (Release ID No. 00-0030)
Date of EAL Search: 6/18/2015

Unrestricted

Nondrinking 
Water Resource

>150m

Selected Chemical of Concern:

Soil (mg/kg): 2.1
Groundwater (ug/L): -

Soil Gas (ug/m3): -

Units
Tier 1

Action Level

2Potential 
Hazard?

3Referenced 
Table

Direct Exposure: mg/kg 1.5E-01 Yes Table I-1
Vapor Emissions To Indoor Air: mg/kg - - Table C-1b

Terrestrial Ecotoxicity: mg/kg site-specific No Table L
Gross Contamination: mg/kg 5.0E+02 No Table F-2

Leaching (threat to groundwater): mg/kg 7.9E+01 No Table E-1
Background: mg/kg -

Final Soil Tier 1 EAL: mg/kg 1.5E-01
Basis: Direct Exposure

Units
Tier 1

Action Level

2Potential 
Hazard?

3Referenced 
Table

Drinking Water (Toxicity): ug/L - - Table D-1d
Vapor Emissions To Indoor Air: ug/L - - Table C-1a

Aquatic Ecotoxicity: ug/L 3.0E+02 - Table D-4a
Gross Contamination: ug/L 8.1E-01 - Table G-2

Final Groundwater Tier 1 EAL: ug/L 8.1E-01
Basis: Gross Contamination

Other Tier 1 EALs: Units EAL

2Potential 
Hazard?

3Referenced 
Table

Shallow Soil Gas: ug/m3 - - Table C-2

Indoor Air: ug/m3
- - Table C-3

Notes:

3. Referenced tables presented in Appendix 1 of EHE guidance document (HDOH 2011).

Reference: HDOH 2011, Evaluation of Environmental Hazards at Sites with Contaminated Soil and 
Groundwater  (Fall 2011): Hawai'i Department of Health, Hazard Evaluation and Emergency Response, 
http://hawaii.gov/health/environmental/hazard/index.html

Input Site Concentrations

Soil Environmental Hazards

1. Include Surfer Summary Report in appendices of Environmental Hazard Evaluation  (EHE) for contaminants 
that exceed Tier 1 EALs (refer to Chapter 3 of main text).

Groundwater Environmental Hazards

2. Environmental hazard could exist of concentration of contaminant exceeds action level.

Groundwater Utility:

Selected Site Scenario

Land Use:

Distance To Nearest
Surface Water Body:

BENZO(a)PYRENE

4. EAL Surfer - Surfer Report



1Tier 1 EAL SURFER SUMMARY REPORT
Hawai'i DOH (Fall 2011; rev Jan 2012)

Site Name: Former UST KB-91 Motor Pool Site
Site Address: Marine Corps Base Hawaii, Kaneohe, Hawaii

Site ID Number: 9-103211  (Release ID No. 00-0030)
Date of EAL Search: 6/18/2015

Unrestricted

Nondrinking 
Water Resource

>150m

Selected Chemical of Concern:

Soil (mg/kg): 1.5
Groundwater (ug/L): -

Soil Gas (ug/m3): -

Units
Tier 1

Action Level

2Potential 
Hazard?

3Referenced 
Table

Direct Exposure: mg/kg 1.5E+00 Yes Table I-1
Vapor Emissions To Indoor Air: mg/kg - - Table C-1b

Terrestrial Ecotoxicity: mg/kg site-specific No Table L
Gross Contamination: mg/kg 5.0E+02 No Table F-2

Leaching (threat to groundwater): mg/kg 7.5E+01 No Table E-1
Background: mg/kg -

Final Soil Tier 1 EAL: mg/kg 1.5E+00
Basis: Direct Exposure

Units
Tier 1

Action Level

2Potential 
Hazard?

3Referenced 
Table

Drinking Water (Toxicity): ug/L - - Table D-1d
Vapor Emissions To Indoor Air: ug/L - - Table C-1a

Aquatic Ecotoxicity: ug/L 3.0E+02 - Table D-4a
Gross Contamination: ug/L 7.5E-01 - Table G-2

Final Groundwater Tier 1 EAL: ug/L 7.5E-01
Basis: Gross Contamination

Other Tier 1 EALs: Units EAL

2Potential 
Hazard?

3Referenced 
Table

Shallow Soil Gas: ug/m3 - - Table C-2

Indoor Air: ug/m3
- - Table C-3

Notes:

3. Referenced tables presented in Appendix 1 of EHE guidance document (HDOH 2011).

Reference: HDOH 2011, Evaluation of Environmental Hazards at Sites with Contaminated Soil and 
Groundwater  (Fall 2011): Hawai'i Department of Health, Hazard Evaluation and Emergency Response, 
http://hawaii.gov/health/environmental/hazard/index.html

Input Site Concentrations

Soil Environmental Hazards

1. Include Surfer Summary Report in appendices of Environmental Hazard Evaluation  (EHE) for contaminants 
that exceed Tier 1 EALs (refer to Chapter 3 of main text).

Groundwater Environmental Hazards

2. Environmental hazard could exist of concentration of contaminant exceeds action level.

Groundwater Utility:

Selected Site Scenario

Land Use:

Distance To Nearest
Surface Water Body:

BENZO(b)FLUORANTHENE

4. EAL Surfer - Surfer Report



1Tier 1 EAL SURFER SUMMARY REPORT
Hawai'i DOH (Fall 2011; rev Jan 2012)

Site Name: Former UST KB-91 Motor Pool Site
Site Address: Marine Corps Base Hawaii, Kaneohe, Hawaii

Site ID Number: 9-103211  (Release ID No. 00-0030)
Date of EAL Search: 6/18/2015

Unrestricted

Nondrinking 
Water Resource

>150m

Selected Chemical of Concern:

Soil (mg/kg): 7.3
Groundwater (ug/L): -

Soil Gas (ug/m3): -

Units
Tier 1

Action Level

2Potential 
Hazard?

3Referenced 
Table

Direct Exposure: mg/kg 2.8E+01 No Table I-1
Vapor Emissions To Indoor Air: mg/kg 4.5E+00 Yes Table C-1b

Terrestrial Ecotoxicity: mg/kg site-specific No Table L
Gross Contamination: mg/kg 5.0E+02 No Table F-2

Leaching (threat to groundwater): mg/kg 5.4E+01 No Table E-1
Background: mg/kg -

Final Soil Tier 1 EAL: mg/kg 4.5E+00
Basis: Vapor Intrusion

Units
Tier 1

Action Level

2Potential 
Hazard?

3Referenced 
Table

Drinking Water (Toxicity): ug/L - - Table D-1d
Vapor Emissions To Indoor Air: ug/L 2.8E+04 - Table C-1a

Aquatic Ecotoxicity: ug/L 7.7E+02 - Table D-4a
Gross Contamination: ug/L 2.1E+02 - Table G-2

Final Groundwater Tier 1 EAL: ug/L 2.1E+02
Basis: Gross Contamination

Other Tier 1 EALs: Units EAL

2Potential 
Hazard?

3Referenced 
Table

Shallow Soil Gas: ug/m3 7.2E+01 - Table C-2

Indoor Air: ug/m3
7.2E-02 - Table C-3

Notes:

3. Referenced tables presented in Appendix 1 of EHE guidance document (HDOH 2011).

Reference: HDOH 2011, Evaluation of Environmental Hazards at Sites with Contaminated Soil and 
Groundwater  (Fall 2011): Hawai'i Department of Health, Hazard Evaluation and Emergency Response, 
http://hawaii.gov/health/environmental/hazard/index.html

Input Site Concentrations

Soil Environmental Hazards

1. Include Surfer Summary Report in appendices of Environmental Hazard Evaluation  (EHE) for contaminants 
that exceed Tier 1 EALs (refer to Chapter 3 of main text).

Groundwater Environmental Hazards

2. Environmental hazard could exist of concentration of contaminant exceeds action level.

Groundwater Utility:

Selected Site Scenario

Land Use:

Distance To Nearest
Surface Water Body:

NAPHTHALENE

4. EAL Surfer - Surfer Report



1Tier 1 EAL SURFER SUMMARY REPORT
Hawai'i DOH (Fall 2011; rev Jan 2012)

Site Name: Former UST KB-91 Motor Pool Site
Site Address: Marine Corps Base Hawaii, Kaneohe, Hawaii

Site ID Number: 9-103211  (Release ID No. 00-0030)
Date of EAL Search: 6/18/2015

Unrestricted

Nondrinking 
Water Resource

>150m

Selected Chemical of Concern:

Soil (mg/kg): 16
Groundwater (ug/L): -

Soil Gas (ug/m3): -

Units
Tier 1

Action Level

2Potential 
Hazard?

3Referenced 
Table

Direct Exposure: mg/kg 5.7E-01 Yes Table I-1
Vapor Emissions To Indoor Air: mg/kg 9.0E-03 Yes Table C-1b

Terrestrial Ecotoxicity: mg/kg site-specific No Table L
Gross Contamination: mg/kg 5.0E+02 No Table F-2

Leaching (threat to groundwater): mg/kg 3.7E+00 Yes Table E-1
Background: mg/kg -

Final Soil Tier 1 EAL: mg/kg 9.0E-03
Basis: Vapor Intrusion

Units
Tier 1

Action Level

2Potential 
Hazard?

3Referenced 
Table

Drinking Water (Toxicity): ug/L - - Table D-1d
Vapor Emissions To Indoor Air: ug/L 2.0E+02 - Table C-1a

Aquatic Ecotoxicity: ug/L 3.0E+03 - Table D-4a
Gross Contamination: ug/L 5.0E+03 - Table G-2

Final Groundwater Tier 1 EAL: ug/L 2.0E+02
Basis: Final Vapor Intrusion:

Other Tier 1 EALs: Units EAL

2Potential 
Hazard?

3Referenced 
Table

Shallow Soil Gas: ug/m3 4.2E+01 - Table C-2

Indoor Air: ug/m3
4.2E-02 - Table C-3

Notes:

3. Referenced tables presented in Appendix 1 of EHE guidance document (HDOH 2011).

Reference: HDOH 2011, Evaluation of Environmental Hazards at Sites with Contaminated Soil and 
Groundwater  (Fall 2011): Hawai'i Department of Health, Hazard Evaluation and Emergency Response, 
http://hawaii.gov/health/environmental/hazard/index.html

Input Site Concentrations

Soil Environmental Hazards

1. Include Surfer Summary Report in appendices of Environmental Hazard Evaluation  (EHE) for contaminants 
that exceed Tier 1 EALs (refer to Chapter 3 of main text).

Groundwater Environmental Hazards

2. Environmental hazard could exist of concentration of contaminant exceeds action level.

Groundwater Utility:

Selected Site Scenario

Land Use:

Distance To Nearest
Surface Water Body:

TETRACHLOROETHANE, 1,1,2,2-

4. EAL Surfer - Surfer Report



1Tier 1 EAL SURFER SUMMARY REPORT
Hawai'i DOH (Fall 2011; rev Jan 2012)

Site Name: Former UST KB-91 Motor Pool Site
Site Address: Marine Corps Base Hawaii, Kaneohe, Hawaii

Site ID Number: 9-103211  (Release ID No. 00-0030)
Date of EAL Search: 6/18/2015

Unrestricted

Nondrinking 
Water Resource

>150m

Selected Chemical of Concern:

Soil (mg/kg): 0.22
Groundwater (ug/L): 0.27

Soil Gas (ug/m3): -

Units
Tier 1

Action Level

2Potential 
Hazard?

3Referenced 
Table

Direct Exposure: mg/kg 5.6E-01 No Table I-1
Vapor Emissions To Indoor Air: mg/kg 8.8E-02 Yes Table C-1b

Terrestrial Ecotoxicity: mg/kg site-specific No Table L
Gross Contamination: mg/kg 1.7E+02 No Table F-2

Leaching (threat to groundwater): mg/kg 2.2E+01 No Table E-1
Background: mg/kg -

Final Soil Tier 1 EAL: mg/kg 8.8E-02
Basis: Vapor Intrusion

Units
Tier 1

Action Level

2Potential 
Hazard?

3Referenced 
Table

Drinking Water (Toxicity): ug/L - - Table D-1d
Vapor Emissions To Indoor Air: ug/L 1.8E+02 No Table C-1a

Aquatic Ecotoxicity: ug/L 1.8E+03 No Table D-4a
Gross Contamination: ug/L 3.0E+03 No Table G-2

Final Groundwater Tier 1 EAL: ug/L 1.8E+02
Basis: Final Vapor Intrusion:

Other Tier 1 EALs: Units EAL

2Potential 
Hazard?

3Referenced 
Table

Shallow Soil Gas: ug/m3 4.1E+02 - Table C-2

Indoor Air: ug/m3
4.1E-01 - Table C-3

Notes:

3. Referenced tables presented in Appendix 1 of EHE guidance document (HDOH 2011).

Reference: HDOH 2011, Evaluation of Environmental Hazards at Sites with Contaminated Soil and 
Groundwater  (Fall 2011): Hawai'i Department of Health, Hazard Evaluation and Emergency Response, 
http://hawaii.gov/health/environmental/hazard/index.html

Input Site Concentrations

Soil Environmental Hazards

1. Include Surfer Summary Report in appendices of Environmental Hazard Evaluation  (EHE) for contaminants 
that exceed Tier 1 EALs (refer to Chapter 3 of main text).

Groundwater Environmental Hazards

2. Environmental hazard could exist of concentration of contaminant exceeds action level.

Groundwater Utility:

Selected Site Scenario

Land Use:

Distance To Nearest
Surface Water Body:

TETRACHLOROETHYLENE

4. EAL Surfer - Surfer Report





Revision No. 1 

Draft EHE for Former UST KB-91 Site  Appendix L 
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Appendix L 
Data Validation Reports 

[Complete DVRs are included on the attached CD-ROM.] 

  





~WJuiu LABORATORY DATA CONSULTANTS, INC. 
: •••••••••• \ •• 2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099 
LC>C: 

Element Environmental LLC 
98-030 Hekaha Street, Unit 9 
Aiea, Hawaii 96701 
ATTN: Mr. Marvin Heskett 

SUBJECT: MCBH UST KB-91 , Data Validation 

Dear Mr. Heskett, 

March 10,2015 

Enclosed is the final validation report for the fractions listed below. This SDG was 
received on February 9, 2015. Attachment 1 is a summary of the sample that was 
reviewed for the analysis. 

LOC Project #33701 : 

SOG # Fraction 

75398 Volatiles, Polynuclear Aromatic Hydrocarbons, Total Petroleum 
Hydrocarbons as Extractables 

The data validation was performed under Standard & Full Validation guidelines. The 
analyses were validated using the following documents, as applicable to each 
method: 

• Final Work Plan for Environmental Hazard Evaluation for UST-91, 
Marine Corps Base Motor Pool, Marine Corps Base Hawaii, Kaneohe, 
Hawaii, June 2014 

• Project Procedures Manual, U.S. Navy Environmental Restoration 
Program NAVFAC Pacific, DON 2007 

• U.S. Department of Defense Quality Systems Manual for 
Environmental Laboratories, Version 5.0, July 2013 

• EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, 
update 1, July 1992; update IIA, August 1993; update II, September 
1994; update liB, January 1995; update III, December 1996; update 
lilA, April 1998; IIIB, November 2004; Update IV, February 2007 

Please feel free to contact us if you have any questions. 

Sincerely, 

-..andrew Kong 
Project Manager/Senior Chemist 

L:\Element\MCB Hawaii\33701 COV.wpd UL-SF 



He Attachment 1 

~~~]~!i~1~~&1~lg!~t~rZ~~~~~fi~e:~lit~~~Qj~(§1§:{ff~ljft§~~!"re:!~cfd~~~~(g!X~i~~r~~j~lfltfv1~Ij~~UJ~fl:,J~~i~~il~~~t~~~I~~~f~~~!it1~~U3,,~~~i~t;1ii~ 
(3) SVOA 

DATE DATE VOA (S270C- TPH-E 
DC SDG# REC'D DUE (S2608) SIM) (S015C) 

~~triit~w~~rtsan~¥~~\~~~'~~4fl~ w S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S 

A 75398 02/09/15 03/03/15 __ 

A 75398 02/09/15 03/03/15 _ ' , 

otal NAK 38 0 38 0 39 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1H 

Shaded cells indicate Full validation (all other cells are Standard validation). These sample counts do not include MS/MSD, and DUPs L:\Element\MCB Hawaii\33701 ST.wpd 



LDC Report# 33701A1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: MeBH UST KB-91 

LDC Report Date: March 4, 2015 

Parameters: Volatiles 

Validation Level: Standard & Full 

Laboratory: APPL, Inc. 

Sample Delivery Group (SDG): 75398 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

EKB91001 AZ09738 Soil 01/14/15 
EKB91002 AZ09739 Soil 01/14/15 
EKB91 003** AZ09740** Soil 01/14/15 
EKB91004 AZ09741 Soil 01/14/15 
EKB91005 AZ09742 Soil 01/14/15 
EKB91006 AZ09743 Soil 01/14/15 
EKB91007 AZ09744 Soil 01/14/15 
EKB91008 AZ09745 Soil 01/14/15 
EKB91009 AZ09746 Soil 01/14/15 
EKB91010 AZ09747 Soil 01/14/15 
EKB91011 AZ09748 Soil 01/14/15 
EKB91012 AZ09749 Soil 01/14/15 
EKB91013** AZ09750** Soil 01/14/15 
EKB91014 AZ09751 Soil 01/14/15 
EKB91015 AZ09752 Soil 01/14/15 
EKB91016 AZ09753 Soil 01/14/15 
EKB91017 AZ09754 Soil 01/14/15 
EKB91018 AZ09755 Soil 01/14/15 
EKB91019 AZ09756 Soil 01/14/15 
EKB91 020 AZ09757 Soil 01/14/15 
EKB91021 AZ09758 Soil 01/14/15 
EKB91022 AZ09759 Soil 01/14/15 
EKB91 023** AZ09760** Soil 01/14/15 
EKB91 024 AZ09761 Soil 01/14/15 
EKB91025 AZ09762 Soil 01/14/15 
EKB91026 AZ09763 Soil 01/14/15 

V:ILOGINIELEMENnMCB HAWAIII33701A 1_E34.DOC 1 



Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

EKB91027 AZ09764 Soil 01/14/15 
EKB91028 AZ09765 Soil 01/14/15 
EKB91029 AZ09766 Soil 01/14/15 
EKB91030 AZ09767 Soil 01/14/15 
EKB91031 AZ09768 Soil 01/14/15 
EKB91032 AZ09769 Soil 01/14/15 
EKB91033** AZ09770** Soil 01/14/15 
EKB91034 AZ09771 Soil 01/14/15 
EKB91035 AZ09772 Soil 01/14/15 
EKB91036 AZ09773 Soil 01/14/15 
EKB91 037 AZ09774 Soil 01/14/15 
EKB91038 AZ09775 Soil 01/14/15 

**Indicates sample underwent Full validation 

V:\LOGIN\ELEMENnMCB HAWAII\33701A1_E34.DOC 2 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Work Plan for Environmental Hazard Evaluation for UST-91, 
Marine Corps Base Motor Pool, Marine Corps Base Hawaii, Kaneohe, Hawaii (June 
2014), the Project Procedures Manual, U.S. Navy Environmental Restoration Program, 
NAVFAC Pacific (DON 2007), and the U.S. Department of Defense (000) Quality 
Systems Manual (QSM) for Environmental Laboratories, Version 5.0 (July 2013). Where 
specific guidance was not available, the data has been evaluated in a conservative 
manner consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 8260B 

All sample results were subjected to Standard data validation, which comprises an 
evaluation of quality control (QC) summary results. Samples appended with a double 
asterisk on the cover page were subjected to Full data validation, which is comprised of 
the QC summary forms as well as the raw data, to confirm sample quantitation and 
identification. 

V:\LOGIN\ELEMENT\MCB HAWAII\33701A1_E34.DOC 3 



The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detect): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the analyte should be considered non-detect at the 
reported concentration due to the presence of contaminants detected in the 
associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound in the associated 
sample(s) was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

V:ILOGINIELEMENT\MCB HAWAII133701A 1_E34.DOC 4 



Qualification Code Reference 

H Holding times were exceeded. 

S Surrogate recovery was outside QC limits. 

C Calibration %RSD, r, r2 or %0 were noncompliant 

R Calibration RRF was <0.05. 

B Presumed contamination from preparation (method blank) 

L Laboratory Control Sample/Laboratory Control Sample Duplicate %R or RPD 
was not within control limits 

Q MS/MSD recovery was poor 

E MS/MSD or Duplicate RPD was high. 

Internal standard performance was unsatisfactory 

M Instrument Performance Check (BFB or DFTPP) was noncompliant 

T Presumed contamination from trip blank. 

F Presumed contamination from FB or ER. 

o The analysis with this flag should not be used because another more technically 
sound analysis is available. 

P Instrument performance for pesticides was poor 

*# Unusual problems found with the data. The number following the asterisk (*) will 
indicate the section in the validation report where a description of the problem 
can be found. 

V:ILOGINIELEMENT\MCB HAWAII133701A1_E34.DOC 5 



I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

III. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were less than or equal to 15.0% for all 
compounds. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

Percent differences (%0) were less than or equal to 20.0% for all compounds with the 
following exceptions: 

Associated 
Date Compound %0 Samples Flag AorP 

1/23/15 Vinyl chloride 22 EKB91 003** UJ (all non-detects) A 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V:ILOGINIELEMENnMCB HAWAII133701A1_E34.DOC 6 



V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits with the following exceptions: 

Associated 
LCSID Compound %R (Limits) Samples Flag AorP 

150122BL-LCS 1,1,2-Trichloroethane 124 (78-121) EKB91018 NA -
Benzene 125 (77-121) EKB91 021 
Toluene 122 (77-121) EKB91 022 

EKB91 025 
EKB91 026 
EKB91 027 
EKB91028 
EKB91029 
EKB91030 
EKB91031 
EKB91 032 
EKB91 033** 
EKB91 035 
EKB91 036 
EKB91 038 

150122BL-LCS cis-1,2-Dichloroethene 125 (77-123) EKB91027 J (all detects) P 

V:ILOGINIELEMENT\MCB HAWAII133701A1_E34.DOC 7 



Associated 
LCSID Compound %R (Limits) Samples Flag AorP 

150122BL-lCS cis-1,2-Dichloroethene 125 (77-123) EKB91018 NA -
EKB91021 
EKB91 022 
EKB91 025 
EKB91 026 
EKB91 028 
EKB91029 
EKB91030 
EKB91 031 
EKB91 032 
EKB91 033** 
EKB91 035 
EKB91 036 
EKB91 038 

X. Field Duplicates 

Samples EKB91015 and EKB91016, samples EKB91019 and EKB91020, and samples 
EKB91023** and EKB91024 were identified as field duplicates. No results were 
detected in any of the samples with the following exceptions: 

Concentration (mg/Kg) 

RPD 
Compound EKB91015 EKB91016 (Limits) 

2-Butanone 0.0074 0.0064 14 (::>100) 

Acetone 0.029 0.026 11 (::>100) 

cis-1,2-Dichloroethene 0.00290U 0.00045 200 (::>100) 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria with the following exceptions: 

Sample Compound Finding Flag AorP 

EKB91 003** All TCl compounds The laboratory reported that there were not J (all detects) A 
enough sample left to perform % moisture, UJ (all non-detects) 
therefore, the % moisture for sample EKB91 002 
was used in the sample results calculations. 

Raw data were not reviewed for Standard validation. 
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XIII. Target Compound Identifications 

All target compound identifications met validation criteria for samples which underwent 
Full validation. Raw data were not reviewed for Standard validation. 

XIV. System Performance 

The system performance was acceptable for samples which underwent Full validation. 
Raw data were not reviewed for Standard validation. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to calibration %D, LCS %R, and % moisture, data were qualified as estimated in 
two samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

V:\LOGIN\ELEMENnMCB HAWAII\33701A1_E34.DOC 9 



MeBH UST KB-91 
Volatiles - Data Qualification Summary - SDG 75398 

Sample Compound Flag AorP Reason (Code) 

EKB91 003** Vinyl chloride UJ (all non-detects) A Continuing calibration 
(%0) (C) 

EKB91 027 cis-1,2-0ichloroethene J (all detects) P laboratory control 
samples (%R) (l) 

EKB91003** All TCl compounds J (all detects) A Compound quantitation 
UJ (all non-detects) (% moisture) (*XII) 

MeBH UST KB-91 
Volatiles - Laboratory Blank Data Qualification Summary - SDG 75398 

No Sample Data Qualified in this SDG 

MeBH UST KB-91 
Volatiles - Field Blank Data Qualification Summary - SDG 75398 

No Sample Data Qualified in this SDG 

V:ILOGINIELEMENnMCB HAWAII133701A1_E34.DOC 10 



LDC #: 33701A1 
SDG #: 75398 
Laboratory: APPL, Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Standard/Full 

METHOD: GC/MS Volatiles (EPA SW 846 Method 8260B) 

Date: 2/WJ~ 
Page:-LoC.k 

Reviewer:· ~ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatico A[ea I I Ccmmeots 

I. Sample receipt/Technical holding times ArIA 
II. GC/MS Instrument performance check c6 
III. Initial calibrationllCV /t-IA Dfo f:s.j) ~ /('" ,V 
IV. Continuing calibration -...5vJ ce-y.= zU 
V. Laboratory Blanks A 
VI. Field blanks N 
VII. SurroQate spikes A . 
VIII. Matrix spikelMatrix spike duplicates tJ c-l,ewt ~ .1 \- ___ y 
IX. Laboratory control samples ~v..J '- <!... '> \l , 
X. Field duplicates .svJ p-- \~ }J.p ~\4 20 

XI. Internal standards .D 
XII. Compound quantitation RULOQ/LODs ..$:,vJ Not reviewed for Standard validation. 

XIII. TarQet compound identification A Not reviewed for Standard validation. 

XIV. System performance A Not reviewed for Standard validation. 

XV. Overall assessment of data A 
Note: A = Acceptable 

N = Not providedlapplicable 
SW = See worksheet 

-"f. NO = No compounds detected 
R = Rinsate 

o = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 
** I d' tid F II I'd n Ica es sample un erwent u va I atlon 

I~ ~ :xJ 

~~3 1-'" 
I 

SB=Source blank 
OTHER: 

Client ID LablD Matrix Date 

l' EKB91 001 AZ09738 Soil 01/14/15 

2t EKB91 002 AZ09739 Soil 01/14/15 

3\ EKB91 003** AZ09740** Soil 01/14/15 

41 EKB91 004 AZ09741 Soil 01/14/15 

51 EKB91 005 AZ09742 Soil 01/14/15 

6q EKB91006 AZ09743 Soil 01/14/15 

71. EKB91 007 AZ09744 Soil 01/14/15 

81 EKB91 008 AZ09745 Soil 01/14/15 

91 EKB91 009 AZ09746 Soil 01/14/15 

1~ EKB91010 AZ09747 Soil 01/14/15 

1? EKB91011 AZ09748 Soil 01/14/15 

11 EKB91012 AZ09749 Soil 01/14/15 
'I 

13 EKB91013** AZ09750** Soil 01/14/15 

L:\Element\MCB Hawaii\33701A1Wwpd 1 

I 



LDC #: 33701A1 

SDG #: 75398 
Laboratory: APPL, Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Standard/Full 

METHOD: GC/MS Volatiles (EPA SW 846 Method 8260B) 

Client ID Lab 10 

I~ EKB91014 AZ09751 

1~ ~ EKB91015 I AZ09752 

~ 
. 

EKB91016 AZ09753 

1?1 EKB91017 AZ09754 

1<8 EKB91018 AZ09755 

79 EKB91019 , AZ09756 

lfa , 
EKB91 020 AZ09757 

1?1 EKB91021 AZ09758 

~2 EKB91 022 AZ09759 

i3 EKB91 023** , AZ09760** 

i4 I 
EKB91024 AZ09761 

q5 EKB91 025 AZ09762 

~6 EKB91 026 AZ09763 

;?7 EKB91 027 AZ09764 
~ 
28 EKB91 028 AZ09765 

19 EKB91 029 AZ09766 

go EKB91 030 AZ09767 

~ EKB91 031 AZ09768 
~ 
32 EKB91 032 AZ09769 

~3 EKB91 033** AZ09770** 

i~ EKB91 034 AZ09771 

15 EKB91 035 AZ09772 

rn6 EKB91 036 AZ09773 

1~7 EKB91 037 AZ09774 

r18 EKB91038 AZ09775 

39 

40 

41 

42 

1.4~ 

Notes: 

I ,,s;-O \'2-3 A L .- ~ \~\'2-:, AT \ ..- '710\ \. twko \.l 
-z, 19) \")'V ~ '- S \~t2 Co A tJ\ ">o~ \ \-'l-c. 0 -\\ 

3 lSO \~'2.--0 e, L.. ./ 
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Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Date: ')-/;ajr
Page:_1ot~ 

Reviewer: PJ 
2nd Reviewer: t:!:!:-

Date 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 



LDC #:_0_0_7_°----'-'-1 A-~ VALIDATION FINDINGS CHECKLIST 

Method: Volatiles SW 846 Method 8260 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil I Water. 

Was a MS/MSD 20 ,,,,,,,,,1,,,<> of each matrix? 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 

Level IV checklist_B260B.wpd 

Page:_1_ofL 
Reviewer: FT 

2nd Reviewer: b 



LOC #: ? '?> JO \ ,fA. VALIDATION FINDINGS CHECKLIST 

Validation Area 

the major ions (> 10 percent relative intensity) in the reference spectrum 
evaluated in sample spectrum? 

relative intensities of the major ions within.:!: 20% between the sample and the 
reference spectra? 

Did the raw data indicate that the laboratory performed a library search for all 
required peaks in the chromatograms (samples and blanks)? 

compounds were detected in the field blanks. 

Level IV checklist_B260B.wpd 
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Reviewer: FT 

2nd Reviewer: 6-
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TARGET COMPOUND WORKSHEET 

METHOD: VOA 
-- ~- -- ---

A. Chloromethane U. 1,1,2-Trichloroethane 00.2,2-Dichloropropane III. n-Butylbenzene CCCC.1-Chlorohexane 

B. Bromomethane V. Benzene PP. Bromochloromethane JJJ. 1,2-Dichlorobenzene DDDD. Isopropyl alcohol 

C. Vinyl choride w. trans-1,3-Dichloropropene QQ. 1, 1-Dichloropropene KKK. 1,2,4-Trichlorobenzene EEEE. Acetonitrile 

D. Chloroethane X. Bromoform RR. Dibromomethane LLL. Hexachlorobutadiene FFFF. Acrolein 

E. Methylene chloride Y. 4-Methyl-2-pentanone SS. 1,3-Dichloropropane MMM. Naphthalene GGGG. Acrylonitrile 

F. Acetone z. 2-Hexanone TT. 1,2-Dibromoethane NNN. 1,2,3-Trichlorobenzene HHHH. 1,4-Dioxane 

G. Carbon disulfide AA. Tetrachloroethene UU. 1,1,1,2-Tetrachloroethane 000.1,3,5-Trichlorobenzene 1111. Isobutyl alcohol 

H. 1, 1-Dichloroethene BB. 1,1 ,2,2-Tetrachloroethane W. Isopropylbenzene PPP. trans-1 ,2-Dichloroethene JJJJ. Methacrylonitrile 

I. 1, 1-Dichloroethane CC. Toluene WW. Bromobenzene QQQ. cis-1,2-Dichloroethene KKKK. Propionitrile 

J. 1,2-Dichloroethene, total DD. Chlorobenzene XX. 1,2,3-Trichloropropane RRR. m,p-Xylenes LLLL. Ethyl ether 

K. Chloroform EE. Ethylbenzene YY. n-Propylbenzene SSS. o-Xylene MMMM. Benzyl chloride 

L. 1, 2-Dichloroethane FF. Styrene ZZ. 2-Chlorotoluene TTT. 1,1,2-Trichloro-1 ,2,2-trifluoroethane NNNN. lodomethane 

M. 2-Butanone GG. Xylenes, total AM. 1,3,5-Trimethylbenzene UUU. 1,2-Dichlorotetrafluoroethane 0000.1,1-Difluoroethane 

N. 1,1,1-Trichloroethane HH. Vinyl acetate BBB. 4-Chlorotoluene VW. 4-Ethyltoluene PPPP. 

O. Carbon tetrachloride II. 2-Chloroethylvinyl ether CCC. tert-Butylbenzene WWW. Ethanol QQQQ. 

P. Bromodichloromethane JJ. Dichlorodifluoromethane DDD. 1,2,4-Trimethylbenzene XXX. Di-isopropyl ether RRRR. 

Q. 1,2-Dichloropropane KK. Trichlorofluoromethane EEE. sec-Butylbenzene YYY. tert-Butanol SSSS. 

R. cis-1, 3-Dichloropropene LL. Methyl-tert-butyl ether FFF. 1,3-Dichlorobenzene ZZZ. tert-Butyl alcohol TTTT. 

s. Trichloroethene MM. 1,2-Dibromo-3-chloropropane GGG. p-Isopropyltoluene AAAA. Ethyl tert-butyl ether UUUU. 

T. Dibromochloromethane NN. Methyl ethyl ketone HHH. 1,4-Dichlorobenzene BBBB. tert-Amyl methyl ether ww. 

COMPNDL_ VOA.wpd 



LDC#: 03 70lA / 

METHOD: GC/MS VOA (EPA SW 846 Method 8260B) 

" '''''' 
yLt,J fJ/A 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

'Y'/N/N/A VVt:It: <:111 70U dllU r<.r<.r::; Wllfllll lilt: VdllUdllUII (';lllt:lld UI <LU 70U dllU >u.uo r<.r<.r ( 
\../ 

I I 
Finding %D Finding RRF 

# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) 

1126//~ O/Z3L2r'-CCV I C!.... I Zz. 
I I I 

CONCAL.wpd 

Associated Samples 

::1/:3 
ISfYi2 -:OA-L- HPJ 

Page: / of ;/ 

Reviewer:-'-FT-'--__ 
2nd Reviewer: ~ 

'-..,-, ... , C" '---

Qualifications ..... 
J I14"'} fa ("ND) 

1 \ / 



LDC #: 3 6 70/ A-- / VALIDATION FINDINGS WORKSHEET page:~of_/ 
Laboratory Control Samples (LCS) Reviewer: ---=-F--,T __ _ 

METHOD: GC/MS VOA (EPA SW 846 Method 8260B) 
2nd Reviewer: ~ 

~I~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Lode- = 1-urN ~/A Was a LCS required? 
y 11J/A Were the LCS Rercent recoveries (%R) and relative percent difference (RPD) within the QC limits? 

# LCS/LCSO 10 

~o \"2.1.. ~l -~c..") 

LCS.wpd 

Compound 

LA 
y 

Q61Q 
CoL 

LCS 
%R (Limits) 

\"2.Jf (;6-12-) 
l~~ ( 11-\"2.,/ ) 
\~ (:n -\2-"?) 
\'2.2 (11 .... 12-» 

LCSO 
%R (Limits) RPO (Limits) Associated Samples 

) 1 I~ . 2.) . 22-. ~ -P ~3 
I • ltJ 

) 1 .3~ -9 .}'82. ISO 1 2..2, sL~Ml 
) 1 ~B"" 1/ 

\.t 

Qualifications 

..J/Pde.;t NO 
t 

~ 27 Dd- (tP.£~ 
~Jt N Q 



LDC#:..o 67 0 / A- ) VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: VOA ( EPA SW 846 Method 82608) 

Concentration (mg/Kg) 

Analyte 15 16 

M 0.0074 0.0064 

F 0.029 0.026 

QQQ 0.00290U 0.00045 

V:\FIELD DUPLICATES\33701A1.wpd 

page:~of~ 
Reviewer: E 7 

2nd Reviewer: dt-

RPD 
~ 100 

14 

11 

200 



LDC#: ~ 37°\ A J 

METHOD: GC/MS VOA (EPA SW 846 Method 8260B) 

VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and CRQLs 

P...lea e see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

. J 
page:~of_ 

Reviewer: ..!.F....!T~ __ 
2nd Reviewer: ~ 

N NIA Were the correct internal standard (IS), quantitation ion and relative response factor (RRF) used to quantitate the compound? 
Were compound quantitation and CRQLs adjusted to reflect all sample dilutions and dry weight factors applicable to level IVJalidatiOn? I , 

Co e.. - *- « 
iii 

# Date Sample ID 

.3 

Compound Finding 

.J /"\-.1 j~_ons(~o t D~V 0\1 rvo T e Vl.cr\Aj l'I ~.,.. ~ I e.. 
\eJ:A -\0 'llor,.h:,~ """ 

I j T '/0 ~o, ~ ~v-c.... , 
nc::.ve-\-arc. fu % 
11\0 \ ':> ~ Y"""<- ~.(' 

) 

E ~ e, C>t \ I:) 0"2. \AI ...... ~ 

~ol \v'\ s-tv-9k 
~1A.\'b c::...&"lc.-l~~ 

Comments: See sample calculation verification worksheet for recalculations 

COMQUA.wpd 



LDC#: \.3 ~ 70/ ~ / 

METHOD: GeMS 82608 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

I / 
Page: __ of __ 

Reviewer: FT 

2nd Reviewer: ~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

ICAl 1/19/2015 C (IS 1) 

loki AA (IS 2) 

BB (IS 3) 

Where: 

Reported Reca Icu lated 

(RRF 20 std) (RRF 20 std) 

0.4128 0.4128 

0.3336 0.3336 

1.0850 1.0850 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.3809 0.3809 12.00 

0.3581 0.3581 7.10 

1.1250 1.1250 1.10 

Recalculated 

%RSD 

12.00 

7.10 

1.10 
- ---------



LDC#: 3 370/ rr / 

METHOD: GeMS 82608 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

page: __ ~ 7 
Reviewer: FT 

2nd Reviewer: ~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

ICAl 1/9/2015 C (IS 1) 

Thor AA (IS 2) 

BB (183) 

Where: 

Reported Recalculated 

(RRF 10 std) (RRF 10 std) 

0.5077 0.5077 

0.5290 0.5290 

0.8464 0.8464 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.4851 0.4851 3.90 

0.5383 0.5383 3.30 

0.8314 0.8314 1.90 

--

Recalculated 

%RSD 

3.90 

3.30 

1.90 



LDC#: 3370/ /f / VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 8260B) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: 4. 

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated forthe compounds 
identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(C;s)/(A;s)(Cx) 

-

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A, = Area of compound, A~ = Area of associated internal standard 
Cx = Concentration of compound, Cis = Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# Standard ID Date Comoound (Reference internal Standardl (initial) (CC) (CC) 

1 
01 "2~To~ I/Z.;/;r;;- e..... (1 st internal standard) tJ. ,/~S/ 0.9);)/, tJ. 50~/ c.c.v 

71fOf( 
ALl (2nd internal standard) O . .l 3~3 r;.~t.O o.~fJ 60 
88 (3rd internal standard) 0.g3/'! 0-7 3 /7 °-7 3 /7 

14th internal standard) 

2 
8/"2. 7. L ~~ Ilnjtr- e. 

.(1 st internal standard) D. ,j/!fJ tJ. t/ '3 ~ t::t {).(3]. 't 
Lofi A,/I (2nd internal standard) 0.3 r-g/ tJ. YO/ ~ 0.10 /3 

ED (3rd internal standard) ;'1 k:.() (/K/}.... /./k':;.-
14th internal standarc!t 

3 o/z~ L z.s- '/2o/F v (1 st internal standard) O·3~i tJ. ffo,/y o. (bll 
LDf! All o. 3~'8 / O.Ljzt;?; /l. 'lOb%, (2nd internal standard) 

.pi~ (3rd internal standard) (./ p{" r.J /./2. (j /-F2-/1 
14th internal standard) 

4 (1 st internal standard) 

(2nd internal standard) 

(3rd internal standard) 

(4th internal standard) 

Reported Recalculated 
%D %D 

~.7 -3-7 
g-. I' 8"-1 
/2- l~ 

IV /'-/ 
/2- /2-
-S..~ S. 2---

~2- P'~ 

1/ 1/ 
(/.2-,/ tJ·2/ 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

CONCLC-4IS.wpd 



LDC#: 3 "?:'70/A / VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 8260B) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: C 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS • 100 Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Sample ID: _41-_ ~ 
Percent Percent 

Surrogate Surrogate Recovery Recovery Percent 
Spiked Found Reported Recalculated Difference 

Dibromofluoromethane 

1,2-Dichloroethane-d4 t(~. 0 fo fa 'f sr. '1 e:; 0</ \" 107- /Op. V 

Toluene-dB tol./7'S: ~6. ?R/"!J l/ ?("y ct; 10, cj I 

Bromofluorobenzene 0/. ~ ~X (p 0.1../ 9 0 3 ~ /1/ /1/ J 

I I Samp e D: 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample ID' 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 
-

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SliD ample 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene·dB 

Bromofluorobenzene 

SliD ample 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.1SB.wpd 



LDC#: -.3 370/4- / VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 8260B) 

Page:_1_of_1_ 

Reviewer:-----.EI 
2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 100 * SSC/SA Where: SSC = Spiked sample concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS ID: ISO / 2 ~ r} L I-C-.J 

I I 
Spike Spiked Sample I I CS II I CSD II I CSll CSD I 
Ad~71",) concen~~n 

I II II I Compound ( fl?j ) (m ..... , Percent Recove!X Percent Recove!X RPD 

;V!i!;:,:0~,:;';})1~~1igtJ:';!1;i~~~;;;;\jii;/;;~\h;,\:;i\ " / 
/LCSD I I /I I /I I Recalculated I LCS LCSD LCS Reeorted Recalc. Reeorted Recalc. Reeorted 

1,1-Dichloroethene l).O..ru N4 D.OSW tJ4- ,0 (p 10 (p 

Trichloroethene tJ. D~7tf /Ir- /Ir- /" 

I/)f V 
, 

Benzene O.Dtfi'1 Ilk 

Toluene O. or-8~ 117 1/7 ~ 
Chlorobenzene j O.O-r97 /2 U !<u tJfl ~ 

~ 
j 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCLC.1SB.wpd 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: b 
HOD: 'GC/MS VOA (EPA SW 846 Method 8260B) 

Y N/A Were all reported results recalculated and verified for all level IV samples? 
Y N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A)(Is)(DF) Example: 
(As)(RRF)(V o)(%S) tf3 tV1. Ax = Area of the characteristic ion (EICP) for the Sample I.D. , 

compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

Conc. = ( §'l:J? 22) ( SV S-
Is = Amount of internal standard added in nanograms ) ( ) 

(ng) l/1~ ~Cfto) ( O"2/b~ b.i7k rJ.t0 
RRF = Relative response factor of the calibration standard. 

Vo = Volume or weight of sample pruged in milliliters (ml) = 
or grams (g). 

~/ 1: ua 111-Df = Dilution factor. 

%S = Percent solids, applicable to soils and solid matrices 
L / Wv;:t / JCj only. ...... 0.0 

Reported c~'culatU 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

-# (3 ( /3,. p mo me /fJo,ne ) 

IjO;9J (~ ~) (!;)(;) 
W~r20('{). ~)o 13 ) (~, ~ /7 "(0- /) / o· B~~ ) (IDe D) 

\ / / / / 

- 0.0/5 fY) CJ.-- / k C4 -
\J/'(J 

RECALC.1SB.wpd 
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LDC Report# 33701A2b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: MeBH UST KB-91 

LDC Report Date: February 28, 2015 

Parameters: Polynuclear Aromatic Hydrocarbons 

Validation Level: Standard & Full 

Laboratory: APPL, Inc. 

Sample Delivery Group (SDG): 75398 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

EKB91001 AZ09738 Soil 01/14/15 
EKB91002 AZ09739 Soil 01/14/15 
EKB91003** AZ09740** Soil 01/14/15 
EKB91004 AZ09741 Soil 01/14/15 
EKB91005 AZ09742 Soil 01/14/15 
EKB91006 AZ09743 Soil 01/14/15 
EKB91007 AZ09744 Soil 01/14/15 
EKB91008 AZ09745 Soil 01/14/15 
EKB91009 AZ09746 Soil 01/14/15 
EKB91010 AZ09747 Soil 01/14/15 
EKB91011 AZ09748 Soil 01/14/15 
EKB91012 AZ09749 Soil 01/14/15 
EKB91013** AZ09750** Soil 01/14/15 
EKB91014 AZ09751 Soil 01/14/15 
EKB91015 AZ09752 Soil 01/14/15 
EKB91016 AZ09753 Soil 01/14/15 
EKB91017 AZ09754 Soil 01/14/15 
EKB91018 AZ09755 Soil 01/14/15 
EKB91019 AZ09756 Soil 01/14/15 
EKB91020 AZ09757 Soil 01/14/15 
EKB91021 AZ09758 Soil 01/14/15 
EKB91022 AZ09759 Soil 01/14/15 
EKB91 023** AZ09760** Soil 01/14/15 
EKB91024 AZ09761 Soil 01/14/15 
EKB91025 AZ09762 Soil 01/14/15 
EKB91026 AZ09763 Soil 01/14/15 

V:\LOGIN\ELEMENT\MCB HAWAII\33701A2B_E34.DOC 1 



Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

EKB91027 AZ09764 Soil 01/14/15 
EKB91028 AZ09765 Soil 01/14/15 
EKB91 029 AZ09766 Soil 01/14/15 
EKB91030 AZ09767 Soil 01/14/15 
EKB91031 AZ09768 Soil 01/14/15 
EKB91032 AZ09769 Soil 01/14/15 
EKB91033** AZ09770** Soil 01/14/15 
EKB91034 AZ09771 Soil 01/14/15 
EKB91035 AZ09772 Soil 01/14/15 
EKB91036 AZ09773 Soil 01/14/15 
EKB91037 AZ09774 Soil 01/14/15 
EKB91038 AZ09775 Soil 01/14/15 
EKB91016MS AZ09753MS Soil 01/14/15 
EKB91016MSD AZ09753MSD Soil 01/14/15 

**Indicates sample underwent Full validation 

V:\LOGIN\ELEMENT\MCB HAWAII\33701A2B_E34.DOC 2 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Work Plan for Environmental Hazard Evaluation for UST-91, 
Marine Corps Base Motor Pool, Marine Corps Base Hawaii, Kaneohe, Hawaii (June 
2014), the Project Procedures Manual, U.S. Navy Environmental Restoration Program, 
NAVFAC Pacific (DON 2007), and the U.S. Department of Defense (000) Quality 
Systems Manual (QSM) for Environmental Laboratories, Version 5.0 (July 2013). Where 
specific guidance was not available, the data has been evaluated in a conservative 
manner consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Polynuclear Aromatic Hydrocarbons (PAHs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270C using Selected Ion Monitoring (SIM) 

All sample results were subjected to Standard data validation, which comprises an 
evaluation of quality control (QC) summary results. Samples appended with a double 
asterisk on the cover page were subjected to Full data validation, which is comprised of 
the QC summary forms as well as the raw data, to confirm sample quantitation and 
identification. 

V:\LOGIN\ELEMENT\MCB HAWAII\33701A2B_E34.DOC 3 



The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detect): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the analyte should be considered non-detect at the 
reported concentration due to the presence of contaminants detected in the 
associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound in the associated 
sample(s) was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

V:\LOGIN\ELEMENT\MCB HAWAII\33701A2B_E34.DOC 4 



Qualification Code Reference 

H Holding times were exceeded. 

S Surrogate recovery was outside QC limits. 

C Calibration %RSD, r, r2 or %0 were noncompliant 

R Calibration RRF was <0.05. 

B Presumed contamination from preparation (method blank) 

L Laboratory Control Sample/Laboratory Control Sample Duplicate %R or RPD 
was not within control limits 

Q MS/MSD recovery was poor 

E MS/MSD or Duplicate RPD was high. 

Internal standard performance was unsatisfactory 

M Instrument Performance Check (BFB or DFTPP) was noncompliant 

T Presumed contamination from trip blank. 

F Presumed contamination from FB or ER. 

o The analysis with this flag should not be used because another more technically 
sound analysis is available. 

P Instrument performance for pesticides was poor 

*# Unusual problems found with the data. The number following the asterisk (*) will 
indicate the section in the validation report where a description of the problem 
can be found. 

V:ILOGINIELEMENnMCB HAWAII133701A2B_E34.DOC 5 



I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (OFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

III. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were less than or equal to 15.0% for all 
compounds. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

Percent differences (%0) were less than or equal to 20.0% for all compounds. 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SOG. 
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VII. Surrogates 

Surrogates were added to all samples as required by the method. Surrogate recoveries 
(%R) were not within QC limits for several samples. No data were qualified since the 
method allows for one surrogate %R to be outside the QC limits if the surrogate %R is 
greater than 10%. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike 10 
(Associated MS(%R) MSO (%R) 

Samples) Compound (Limits) (Limits) Flag AorP 

EKB91016MS/MSO Benzo(g,h, i)perylene 47.9 (49-127) - UJ (all non-detects) A 
(EKB91016) Oibenzo(a,h)anthracene 47.7 (50-129) - UJ (all non-detects) 

Indeno(1,2,3-cd)pyrene 39.8 (49-130) - UJ (all non-detects) 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

Spike 10 
(Associated RPD 

Samples) Compound (Limits) Flag A orP 

EKB91016MS/MSD Benzo(g,h,i)perylene 26.1 (~20) UJ (all non-detects) A 
(EKB91016) Benzo(k)fluoranthene 30.8 (~20) UJ (all non-detects) 

Dibenzo( a, h )anth racene 21.8 (~20) UJ (all non-detects) 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

X. Field Duplicates 

Samples EKB91015 and EKB91016, samples EKB91019 and EKB91020, and samples 
EKB91023** and EKB91024 were identified as field duplicates. No results were 
detected in any of the samples with the following exceptions: 

Concentration (mg/Kg) 
RPD 

Compound EKB91019 EKB91 020 (Limits) 

1-Methylnaphthalene 0.36 0.27 29 (~100) 

Acenaphthene 0.043 0.045 5 (~100) 
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Concentration (mg/Kg) 
RPD 

Compound EKB91019 EKB91020 (Limits) 

Acenaphthylene 0.048 0.047 2 ($100) 

Anthracene 0.047 0.048 2 ($100) 

Benzo(g,h, i)perylene 0.0022U 0.046 200 ($100) 

Fluoranthene 0.069 0.069 0($100) 

Fluorene 0.076 0.088 15 ($100) 

Phenanthrene 0.14 0.12 15($100) 

Pyrene 0.18 0.18 0($100) 

Concentration (mg/Kg) 
RPD 

Compound EKB91 023** EKB91024 (Limits) 

Acenaphthene 0.011 0.013 17 ($100) 

Benzo(g, h, i)perylene 0.0023U 0.034 200 ($100) 

Chrysene 0.038 0.034 11 ($100) 

Fluoranthene 0.025 0.044 55 ($100) 

Fluorene 0.015 0.022 38 ($100) 

Phenanthrene 0.0060 0.0023U 200 ($100) 

Pyrene 0.050 0.072 36 ($100) 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria with the following exceptions: 
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I Sample I Compound I Finding I Flag I AorP I 
EKB91 003** All TCl compounds The laboratory reported that there were not UJ (all non-detects) A 

enough sample left to perform % moisture, 
therefore, the % moisture for sample EKB91 002 
was used in the sample results calculations. 

Sample Compound Finding Flag A orP 

EKB91 004 Benzo(b)fluoranthene Due to lack of resolution between these compounds J (all detects) A 
EKB91 007 Benzo(k)fluoranthene in the samples, the laboratory performed the J (all detects) 
EKB91010 quantitation using the total peak area. 
EKB91013** 
EKB91018 
EKB91 028 
EKB91036 
EKB91038 

The reported results for the compounds listed above are biased high. The actual values 
of these compounds are lower than the values reported by the laboratory. 

Raw data were not reviewed for Standard validation. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria for samples which underwent 
Full validation. Raw data were not reviewed for Standard validation. 

XIV. System Performance 

The system performance was acceptable for samples which underwent Full validation. 
Raw data were not reviewed for Standard validation. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to MS/MSD %Rs and RPDs, % moisture, and peak resolution, data were qualified 
as estimated in ten samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 
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MeBH UST KB-91 
Polynuclear Aromatic Hydrocarbons - Data Qualification Summary - SDG 75398 

Sample Compound Flag AorP Reason (Code) 

EKB91016 Indeno(1,2,3-cd)pyrene UJ (all non-detects) A Matrix spike/Matrix spike 
duplicate (%R)(Q) 

EKB91016 Benzo(k)fluoranthene UJ (all non-detects) A Matrix spike/Matrix spike 
duplicate (RPD)(E) 

EKB91016 Benzo(g,h,i)perylene UJ (all non-detects) A Matrix spike/Matrix spike 
Dibenzo(a, h)anthracene UJ (all non-detects) duplicate (%R)(RPD) 

(Q, E) 

EKB91 003** All TCl compounds UJ (all non-detects) A Compound quantitation 
(% moisture) (*XII) 

EKB91 004 Benzo(b )fluoranthene J (all detects) A Compound quantitation 
EKB91007 Benzo(k)fluoranthene J (all detects) (peak resolution) (*XII) 
EKB91010 
EKB91013** 
EKB91018 
EKB91028 
EKB91 036 
EKB91038 

MeBH UST KB-91 
Polynuclear Aromatic Hydrocarbons - Laboratory Blank Data Qualification 
Summary - SDG 75398 

No Sample Data Qualified in this SDG 

MeBH UST KB-91 
Polynuclear Aromatic Hydrocarbons - Field Blank Data Qualification Summary -
SDG 75398 

No Sample Data Qualified in this SDG 
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LDC #: 33701A2b 

SDG #: 75398 
Laboratory: APPL, Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Standard/Full 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270C-SIM Low Level) 
fA\., 

Date ",/ztr-
Page:_'_of 

Reviewer: E2 
2nd Reviewer: I G 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I 
I. 

II. 

III. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

~alidatiaD A[ea I I CammeDts 

Sample receipUTechnical holding times AID 

GC/MS Instrument performance check /J. 
IA 0/0 fL~ D - (:Y--Initial calibrationllCV ,4 J!,. I~ 

Continuing calibration A c..q £ 2-t/ 
Laboratory Blanks A 
Field blanks IV 
Surrogate spikes ..sv..J 
Matrix spikelMatrix spike duplicates ~v-J 

Laboratory control samples A Lc ".:> 
.IIC 

Field duplicates ~VJ D = \~ \\0 l~ 2h 
Internal standards .I\~ 
Compound quantitation RULOQlLODs 5vJ Not reviewed for Standard validation. 

Target compound identification A Not reviewed for Standard validation. 

System performance b Not reviewed for Standard validation. 

Overall assessment of data A 

A = Acceptable 
N = Not providedlapplicable 
SW = See worksheet 

~ ND = No compounds detected 
. R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 
** Indicates sample underwent Full validation 

/0( !E=: 

"2--~ 

SB=Source blank 
OTHER: 

-:0 

~<./ , 

Client ID Lab ID Matrix Date 

I~ 
1 EKB91001 AZ09738 Soil 01/14/15 

?> EKB91 002 AZ09739 Soil 01/14/15 

;" EKB91 003** AZ09740** Soil 01/14/15 

~ EKB91004 AZ09741 Soil 01/14/15 

';J EKB91005 AZ09742 Soil 01/14/15 

~ EKB91 006 AZ09743 Soil 01/14/15 

P EKB91 007 AZ09744 Soil 01/14/15 

;, EKB91 008 AZ09745 Soil 01/14/15 

~ EKB91009 AZ09746 Soil 01/14/15 

~ EKB91010 AZ09747 Soil 01/14/15 

1? EKB91011 AZ09748 Soil 01/14/15 

Ih EKB91012 AZ09749 Soil 01/14/15 

I~ EKB91013** AZ09750** Soil 01/14/15 

L:\EJement\MCB Hawaii\33701A2bWwpd 1 
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LDC #: 33701A2b 
SDG #: 75398 
Laboratory: APPL, Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Standard/Full 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270C-SIM Low Level) 

Client ID LablD 

~ EKB91014 AZ09751 

~ EKB91015 I AZ09752 

~ • 
EKB91016 AZ09753 

'lf7 EKB91017 AZ09754 
'J". 
18 EKB91018 AZ09755 
"l-
19 EKB91019 I AZ09756 

~ EKB91 020 
\ 

AZ09757 

~ EKB91 021 AZ09758 .,... 
22 EKB91 022 AZ09759 
'Y 
23 EKB91 023** t AZ09760** 
'Y I 
24 EKB91 024 AZ09761 
1-
25 EKB91 025 AZ09762 
1.--
26 EKB91 026 AZ09763 

:i7 EKB91 027 AZ09764 

la EKB91028 AZ09765 
tV 
29 EKB91 029 AZ09766 
1-
30 EKB91030 AZ09767 
-z. 
31 EKB91031 AZ09768 
'l. 
32 EKB91 032 AZ09769 

?3 EKB91 033** AZ09770** , 
34 EKB91 034 AZ09771 

J5 EKB91 035 AZ09772 

~6 EKB91036 AZ09773 

d7 EKB91 037 AZ09774 

!8 EKB91 038 AZ09775 

~9 EKB91016MS AZ09753MS 
-y 
40 EKB91016MSD AZ09753MSD 

41 

42 

ll<\ 

Notes' 

- \ SO \ -z.."J.-A - \S-Ol~IB 
- ,sQ\1-/A 
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Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Date: '2-/1lDjr 
Page: ~of~ 

Revi ewe r:-----1L. 
2nd Reviewer:~ 

Date 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Semivolatiles SW 846 Method 

all percent differences (%0) and relative response factors (RRF) within 
criteria for all CCCs and SPCCs? 

all percent differences (%0) ~ 20% and relative response factors (RRF) ::: 

Level IV checklist_8270C.wpd version 2.0 

Page:_1_of~ 
Reviewer: FT 

2nd Reviewer: e 



LDC#: VALIDATION FINDINGS CHECKLIST 

Were the major ions (> 10 percent relative intensity) in the reference spectrum 
evaluated in sample spectrum? 

Were relative intensities of the major ions within.:!: 20% between the sample and the 
reference spectra? 

Did the raw data indicate that the laboratory performed a library search for all 
required peaks in the chromatograms (samples and blanks)? 

were detected in the field blanks. 

Level IV checklist_8270C.wpd version 2.0 

No NA 

Page:~of--L 
Reviewer: FT 

2nd Reviewer: __ L-r-_ 
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VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

A. Phenol T. 4-Chloroaniline MM. 4-Chlorophenyl-phenyl ether FFF. Di-n-octylphthalate YVY. 2,3,5-Trimethylnaphthalene 

B. Bis (2-chloroethyl) ether U. Hexachlorobutadiene NN. Fluorene GGG. Benzo(b)f1uoranthene ZZZ. Perylene 

C. 2-Chlorophenol V. 4-Chloro-3-methylphenol 00. 4-Nitroaniline HHH. Benzo(k)f1uoranthene AAAA. Dibenzothiophene 

D. 1,3-Dichlorobenzene W.2-Methylnaphthalene PP.4,6-Dinitro-2-methylphenol III. Benzo(a)pyrene BBBB. Benzo(a)f1uoranthene 

E. 1,4-Dichlorobenzene X. Hexachlorocyclopentadiene QQ. N-Nitrosodiphenylamine JJJ. Indeno(1,2.3-cd)pyrene CCCC. Benzo(b)f1uorene 

F. 1,2-Dichlorobenzene Y. 2,4,6-Trichlorophenol RR. 4-Bromophenyl-phenylether KKK. Dibenz(a,h)anthracene DODD. cis/trans-Decalin 

G. 2-Methylphenol Z.2,4,5-Trichlorophenol SS. Hexachlorobenzene LLL. Benzo(g,h,i)perylene EEEE. Biphenyl 

H. 2,2'-Oxybis(1-chloropropane) AA. 2-Chloronaphthalene TT. Pentachlorophenol MMM. Bis(2-Chloroisopropyl)ether FFFF. Retene 

I. 4-Methylphenol BB. 2-Nitroaniline UU. Phenanthrene NNN.Aniline GGGG. C30-Hopane 

J. N-Nitroso-di-n-propylamine CC. Dimethylphthalate W. Anthracene 000. N-Nitrosodimethylamine HHHH. 1-Methylphenanthrene 

K. Hexachloroethane DO. Acenaphthylene WW. Carbazole PPP. Benzoic Acid 1111. 1,4-0loxane 

L. Nitrobenzene EE. 2.6-Dinitrotoluene XX. Oi-n-butylphthalate QQQ. Benzyl alcohol JJJJ. Acetophenone 

M. Isophorone FF. 3-Nitroaniline .YV. Fluoranthene RRR. Pyridine KKKK. Atrazine 

N. 2-Nitrophenol GG. Acenaphthene zz. Pyrene SSS. Benzidine LLLL. Benzaldehyde 

O. 2,4-Dimethylphenol HH. 2,4-Dinitrophenol AM. Butylbenzylphthalate TTT. 1-Methylnaphthalene MMMM. Caprolactam 

P. Bis(2-chloroethoxy)methane II. 4-Nitrophenol BBB. 3,3'-Dichlorobenzidine UUU. Benzo(b)thiophene NNNN. 

: 

Q. 2,4-Dichlorophenol JJ. Dibenzofuran CCC. Benzo(a)anthracene VW.Benzonaphthothiophene 0000. 

R. 1.2,4-Trichlorobenzene KK. 2,4-0initrotoluene DOD. Chrysene WWW.Benzo(e)pyrene PPPP. 

I 

S. Naphthalene LL. Diethylphthalate EEE. Bis(2-ethylhexyl)phthalate XXX. 2,6-Dimethylnaphthalene QQQQ. 

I --



LDC#: ~ 3701 /Td..-b VALIDATION FINDINGS WORKSHEET 
Surrogate Recovery 

METHOD: GC/MS BNA (EPA SW 846 Method 8270C) 
Ple~see qualification below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y CbVN/A I Were percent recoveries (%R) for surrogates within QC limits? 
Y N WA 
Y N (N/A/ IT an "l'oK was less man 1 u percent, was a reanalysIs penormea 10 conmm "l'oK( 

# Oate 

(NBZ) = Nitrobenzene·d5 
(FBP) = 2-Fluorobiphenyl 
(TPH) = Terphenyl-d14 
(PHL) = Phenol-d5 

SUR.wpd 

Sample 10 

0 

/~ 

/1 

<.0 

22-

.2.~ 

2'1 

:1..7 

06 

31.{ 

07 

Surrogate 

F13P 

J 

tvl3.:z:. 

J; 

FSP 

/lJl3r 

.P 

Fbr 

J 

ft-J J3 ~ 

J/ 

(2FP)= 2-Fluorophenol 
(TBP) = 2.4,6-Tribromophenol 
(2CP) = 2-Chlorophenol-d4 
(DCB) = 1,2-Dichlorobenzene-d4 

%R (Limits) 

31-'·9 (LIb-lIS- ) 
( ) 

( ) 

t./J.~ ( t ) 

( ) 

/OJJO ( t/,/-/2r-) 
( ) 

2000 ( I ) 

( ) 

¥~.tJ ( t./ (;, - I/T") 
( ) 

.;1.770 ( l./tj-/~) 
( ) 

z-k9 D ( J, ) 

( ) 

Ljf.~ ( '1b-//!l ) 
( ) 

'I~.~ ( 1../6 -//r) 
( ) 

{;'77 ( tit! -/~) 
( I ) 

:la;bU ( If ) 

( ) 

( ) 

( ) 

( ) 

( ) 

n~ "i"'-./ 
/) 

,t 
J 

.f; 

J 
1 

t 

Ik 

t 
1 

.j 
J 

? 
I 

b 
I 

J 

/ /" 
Page: __ of __ 

Reviewer:----'-F...!.T __ 
2nd Reviewer: ~ 

Qualifications 



LDC #: 0?> 70/ r}-d-j 

METHOD: GC/MS BNA (EPA SW 846 Method 8270C) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

page: __ t6f /'" 
Reviewer: __ FT __ _ 

2nd Reviewer: L 
~~se see qualifications below for ali questions answered "N". Not applicable questions are identified as "N/A". 
4.-f.J--,--,-,-..:..;N=/A...:... Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an 
/'1 associated MS/MSD. Soil I Water. 
U( N N/A Was a MS/MSD analyzed every 20 samples of each matrix? 

YIN INIA Were the MS/MSD pE . - ,_. --- - --- -.- , ~ 
MS MSD 

# Date MS/MSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications 

-3~ "'I- 'Iv LLL '/7·1 ( <11- }l7J ( ) ( ) It£; J/IAJ/J:). (~9 I) 
/<~I< tl7- 7 (Sb-pC;) ( ) ( ) I I '-.! 

JJJ 3'.g ("'-/30 ( ) ( ) 1I 
LLi- ( ) ( ) 2.(P./ ( "2..Q ) rfl ~/-Aa 
HJ-If../ ( ) ( ) 3°'% ( I ) I 
kr-K ( ) ( ) '2-/. ~ ( JJ ) / .V 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) Code. Q ~ "'/0 K 
( ) ( ) ( ) F ~ 'lIA 1ZFV 
( ) ( ) ( ) J 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( J ( ) 

MSD.wpd 



LDC#: 6 ~ 70/ ~ VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: PAH ( EPA SW 846 Method 8270D-SIM) 

Concentration (mg/Kg) 

Analyte 19 20 

TTT 0.36 0.27 

GG 0.043 0.045 

DD 0.048 0.047 

W 0.047 0.048 

LLL 0.0022U 0.046 

yy 0.069 0.069 

NN 0.076 0.088 

UU 0.14 0.12 

ZZ 0.18 0.18 

Concentration (mg/Kg) 

Analyte 23 24 

GG 0.011 0.013 

LLL 0.0023U 0.034 

DOD 0.038 0.034 

yy 0.025 0.044 

NN 0.015 0.022 

UU 0.0060 0.0023U 

ZZ 0.050 0.072 

V:\FIELD DUPLICATES\33701A2b.wpd 
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Reviewer: L?7 

2nd Reviewer: L 

RPD 
5100 

29 

5 

2 

2 

200 

0 

15 

15 

0 

RPD 
~ 100 

17 

200 

11 

55 

38 

200 

36 



LDC #: c3 a ']0 I jilt ~h VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported RLs 

METHOD: GC/MS BNA (EPA SW 846 Method 8270C) 

ea e see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

/ ,/ 
Page: __ of __ 

Reviewer: FT 
2nd Reviewer:-=Z 

Y N/A Were the correct internal standard (IS). quantitation ion and relative response factor (RRF) used to quantitate the compound? 
N N/A Were compound quantitation and RLs adjusted to reflect all sample dilutions and dry weight factors applicable to level IV validation? 

-
# Date Compound Finding Associated Samples Qualifications " A, , not e..rH? vtC\h ~ q t1-()/e ~ }/UJ/A ( NO / 

'~-f.-+ .L. '--' If e r-~1 ,,:, I / 
o~ tf1 0 t ~.J-J rf / rk r--P ).c. /C-
fhe o/v mO l) -kt~/ I 

-/-<or- f::,-j(-B ~/f)02 
wOt...-~ ~d j r:l rI0.. 

I I I I &::L{~(~ £,J:,hr-_I__ I I 

Comments: See sample calculation verification worksheet for recalculations 

COMQUA.wpd 



LOC#: o 370/17d.-.b VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and CRQLs 

METHOD: GC/MS SVOA (EPA SW 846 Method 82700) 

yN NiP: 

# Date Sample ID Compound Finding 

~ 1 ,0 /3 / '406, H H J..J. Due to lack of resolution between 

/<j Iv! f 3(.0 these compounds in the samples, 
the laboratory performed the 

'~"{ 
/ quantitation using the total peak 

area. 

-_ .. -

Comments: See sample calculation verification worksheet for recalculations 

COMQUA.wpd 
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Reviewer: f2 

2nd Reviewer: ~ 

Qualifications 
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LDC#: 
~ 2>70//Td-b 

METHOD: GeMS 8270D-SIM 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: _ ~f /" 

Reviewer: FT 

2nd Reviewer: ~ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

-

Calibration 

# Standard ID Date Compound 

ICAl 1/28/2015 S (IS 1) 
I--

NN (IS2) 
I--

yy (IS3) 

Linus DDD (IS4) 

III (IS5) 

Reported 

(RRF 1 std) 

1.247 

1.740 

2.147 

1.475 

1.338 

Where: 

Recalculated 

(RRF 1 std) 

1.247 

1.740 

2.147 

1.475 

1.338 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.223 1.223 2.6 

1.761 1.761 1.6 

2.215 2.215 4.3 

1.372 1.372 8.0 

1.383 1.383 4.6 

Recalculated 

%RSD 

2.6 

1.6 

4.3 

8.0 

4.6 



LDC#: 3370IA..26 VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270C) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer:=:2 

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(C's)/(Ais)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax = Area of compound, Ais = Area of associated internal standard 
Cx = Concentration of compound, CiS = Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date (Initial) (CC) (CC) 

1 0(2. ~ ,-0,/1 ( (;;'7j1r- $ (1st IS) I 'Zz3 1- 2-1 Sf' /. 7-/fs' 
NN (2'" IS) /·7t./ 1-7y5 /-713 
\/'1 (3'" IS) 2._ "Zj ~ 2-.~z. 2..~'2.2----

f)J)O (4th IS) I- 312-- ;'-;'2-'7 ;. 7.-:J-'7 
ILJ. (5th IS) /- 31 ~ /-3::;0 ;'370 

16th IS) 

O/2'O{Ob'=, 1/30 '/)" r 
11st IS) I l 32-~ l ~").,~ 2 

(2'" IS) I 1-1lCfO l-i7D 
(3'd IS) ~, 3"7 rJ.3~7 

(4th IS) 1·2~- /./f'!l 

l (5th IS) J 1- Y ~I J. '1)-/ 
(6th IS) 

3 D[Z't;LO/D I/~I;~- J 11st IS) J J. H(." /,~f, 
(2'" IS) I l- 77/ j. 7? / 
(3'd IS) 2.2°2- 2.7-02-' 

(4th IS) /.4'17 /. t/'/ J 
V (5th IS) J,; ;. ~8! j'3~1 

(6"' IS) 

II Reported I Recalculated I 
II 

%D 

I 
%D 

I 
(J-Y J- t)·f~ 
/U ;.0 
0-3/ 0.3/ 
/0 jtJ 
D-i7 o·i/ 

g~t, g'.~ 

=;-3 7-3 
~,k {,~. 
t:, -</ 6,</ 
).-.k' ).-<f 

l);( ;.g 
o·sV o-w 

O· S';t O-~. 
S-t/ r,cj 
0 .. '-17 o·t/7 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 
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LDC#: 3 3 7<:J I Tt~b VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270C) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: ~ 

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(CIs)/(Ais)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax = Area of compound, AiS = Area of associated internal standard 
Cx = Concentration of compound, Cis = Concentration of internal standard 

I Reported I Recalculated 

Standard 10 Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date (Initial) (CC) (CC) 

1 OI2SLO)K 1/}J3/tr -5 (1st IS) I· ?-;v3 I'wte j. U:::;(o 

fJ# (2nd IS) /- 7(P/ f. 7/2- /-7/~ 

'/'/ (3'" IS) J. .?-J~ '2- _ z,g; .2.:)..-8/ 
])00 (4" IS) /. ?rl~ I·/~ 1·/8~ 

'J:I I (5" IS) /,?>>f3 1-2>1/ /- 2> I! 
16" ISJ_ 

2 11st IS\ 

(2nd IS) 

(3,d IS) 

(4" IS) 

(5" IS) 

(6" IS) 

3 11st IS) 

(2nd IS) 

(3'" IS) 

(4" IS) 

(5" IS) 

16" IS) 

II Reported I Recalculated I 
II 

%D 

I 
%D 

I 
/~t./ lY 
~,k' P-~ 
.3-U .,3-0 
/Y /</ 

S'. :;.-- s-: 2....-

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 1 0.0% of 
the recalculated results. 
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LDC#: VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270C) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: L. 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

s 1 10 amille 

Surrogate 
Spiked 

Nitrobenzene-d5 8 'J. 'fd-7 
2-Fluorobiphenyl I 

Terphenyl-d14 J 
Phenol-d5 

2-Fluorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

SilO ample : 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fluorobiphenyl 

Terphenyl-d 14 

Phenol-d5 

2-Fluorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

SilO ample 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fluorobiphenyl 

Terphenyl-d 14 

Phenol-d5 

2-Fluorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

SURRCALC.wpd 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

7 7. //~0r- /3.~ 

10 '/. 3ybS7 7~' / 
811vy8~ 1'1'cj 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

'73.~ 0 
7~,/ I 
I_~,<j /; 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC#: 3370/"1o-b VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270C) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer:~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

% Recovery = 100 * (SSe - Se)/SA 

RPD = I MSe - MSe I * 2/(MSe + MSDC) 

MS/MSD samples: ~ cr <:I '10 

Spike 

Where: sse = Spiked sample concentration 
SA = Spike added 

Mse = Matrix spike concentration 

Sample Spiked Sample 

I Compound I AddeJ~ ( m.e; e~~rii~ Concentr11; 
(P'I ~ _I 

-I v 
~~n ./ / ~ !c:n M~ ----.- Me: 

Phenol 

N-Nitroso-di-n-propylamine 

4-Chloro-3-methylphenol 

Acenaphthene D· /&J 7 0-/o7 jUt) o.ocp6 0./0) 
Pentachlorophenol 

pyrene t j Ii {j.1/3 0/2.0 

se = Sample concentation 

MSDe = Matrix spike duplicate concentration 

M"triv e:niL>o M"triy ~nik .. n"nli ... "t .. I I14Slll4SD I 
Percent Recovery Percent Recovery I RPD I 

~ Ro,."I,. n Ro,."I,. D. Ro,."I ... 

c,r.~ sS:~ (.a.5 /,O:s 8' .. j ~-r 

~?7 (, 7·7 7/<t J/. / tID b-O 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results. 

MSDCLC.wpd 



#: 3370//jd.}; VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270C) 

Page:_1_of_1_ 

Reviewer:~ 

2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 100 * (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: /9:)/2/ A ~<::::. 

I Com~und I 
Spike Spike I I es II 1 eSD II 
Addikq concentri~~ I II II (rnGt_ (/l'2 ., Percent Recovery Percent Recovery .-- v 

< r.~n \. v 
I r.~ I r.~ I r.~n n R",r"lr ~ Oft~~I~ ~ 

Phenol &;-f-.. 

N-Nitroso-di-n-propylamine 

4-Chloro-3-methylphenol 

Acenaohthene o./to 7 /V 4- (J. /1/ j\J4- b(P,~ /,6-T ~ 
Pentachlorophenol 7 
Pyrene o·/b 1 N4 o-/zo V 7;'~ 7/·'7 f'J11- V 

7 

1 eSll eSD I 
RPD I 

Oft~~IN .I",fft'" 

..,......-- V 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aqree within 10.0% of the recalculated results. 
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LDC#: VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd reviewer:_---Pt--~_ 

METHOD: GC/MS BNA (EPA SW 846 Method 8270C) 

j J N/A Were all reported results recalculated and verified for all level IV samples? 
~ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A,)(I,)(V,)(DF)(2.0) Example: 
(As)(RRF)(V.)(Vi)(%S) 

#=/3 III 
A. = Area of the characteristic ion (EICP) for the Sample 1.0. , 

compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

Conc. = ( Ito 1./ J JS J Is = Amount of internal standard added in nanograms (ng) )( )( )( )( ) 
( )( /·,8 3( )( )( 

o.~~ v. = Volume or weight of sample extract in milliliters (ml) or S-OOS"" 3q 3, 
grams (g). 

VI = Volume of extract injected in microliters (ul) = 
Vt = Volume of the concentrated extract in microliters (ul) B. 02..2.. tn'J If} Of = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample 10 Compound ( ) ( ) Qualification 

RECALC.wpd 



LDC Report# 33701A8 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: MeBH UST KB-91 

LDC Report Date: February 28, 2015 

Parameters: Total Petroleum Hydrocarbons as Extractables 

Validation Level: Standard & Full 

Laboratory: APPL, Inc. 

Sample Delivery Group (SDG): 75398 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

EKB91001 AZ09738 Soil 01/14/15 
EKB91002 AZ09739 Soil 01/14/15 
EKB91 003** AZ09740** Soil 01/14/15 
EKB91004 AZ09741 Soil 01/14/15 
EKB91005 AZ09742 Soil 01/14/15 
EKB91006 AZ09743 Soil 01/14/15 
EKB91007 AZ09744 Soil 01/14/15 
EKB91008 AZ09745 Soil 01/14/15 
EKB91009 AZ09746 Soil 01/14/15 
EKB91010 AZ09747 Soil 01/14/15 
EKB91011 AZ09748 Soil 01/14/15 
EKB91012 AZ09749 Soil 01/14/15 
EKB91013** AZ09750** Soil 01/14/15 
EKB91014 AZ09751 Soil 01/14/15 
EKB91015 AZ09752 Soil 01/14/15 
EKB91016 AZ09753 Soil 01/14/15 
EKB91017 AZ09754 Soil 01/14/15 
EKB91018 AZ09755 Soil 01/14/15 
EKB91019 AZ09756 Soil 01/14/15 
EKB91020 AZ09757 Soil 01/14/15 
EKB91021 AZ09758 Soil 01/14/15 
EKB91022 AZ09759 Soil 01/14/15 
EKB91 023** AZ09760** Soil 01/14/15 
EKB91 024 AZ09761 Soil 01/14/15 
EKB91 025 AZ09762 Soil 01/14/15 
EKB91026 AZ09763 Soil 01/14/15 
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Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

EKB91027 AZ09764 Soil 01/14/15 
EKB91028 AZ09765 Soil 01/14/15 
EKB91029 AZ09766 Soil 01/14/15 
EKB91030 AZ09767 Soil 01/14/15 
EKB91031 AZ09768 Soil 01/14/15 
EKB91 032 AZ09769 Soil 01/14/15 
EKB91 033** AZ09770** Soil 01/14/15 
EKB91 034 AZ09771 Soil 01/14/15 
EKB91035 AZ09772 Soil 01/14/15 
EKB91036 AZ09773 Soil 01/14/15 
EKB91037 AZ09774 Soil 01/14/15 
EKB91037DL AZ09774DL Soil 01/14/15 
EKB91038 AZ09775 Soil 01/14/15 
EKB91003MS AZ09740MS Soil 01/14/15 
EKB91003MSD AZ09740MSD Soil 01/14/15 
EKB91019DL AZ09756DL Soil 01/14/15 
EKB91020DL AZ09757DL Soil 01/14/15 
EKB91023DL** AZ09760DL ** Soil 01/14/15 
EKB91024DL AZ09761DL Soil 01/14/15 

**Indicates sample underwent Full validation 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Work Plan for Environmental Hazard Evaluation for UST-91, 
Marine Corps Base Motor Pool, Marine Corps Base Hawaii, Kaneohe, Hawaii (June 
2014), the Project Procedures Manual, U.S. Navy Environmental Restoration Program, 
NAVFAC Pacific (DON 2007), and the U.S. Department of Defense (000) Quality 
Systems Manual (QSM) for Environmental Laboratories, Version 5.0 (July 2013). Where 
specific guidance was not available, the data has been evaluated in a conservative 
manner consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Total Petroleum Hydrocarbons (TPH) as Gasoline by Environmental Protection Agency 
(EPA) SW 846 Method 8015C 

All sample results were subjected to Standard data validation, which comprises an 
evaluation of quality control (QC) summary results. Samples appended with a double 
asterisk on the cover page were subjected to Full data validation, which is comprised of 
the QC summary forms as well as the raw data, to confirm sample quantitation and 
identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detect): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the analyte should be considered non-detect at the 
reported concentration due to the presence of contaminants detected in the 
associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound in the associated 
sample(s) was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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Qualification Code Reference 

H Holding times were exceeded. 

S Surrogate recovery was outside QC limits. 

C Calibration %RSD, r, r2 or %D were noncompliant 

R Calibration RRF was <0.05. 

B Presumed contamination from preparation (method blank) 

L Laboratory Control Sample/Laboratory Control Sample Duplicate %R or RPD 
was not within control limits 

Q MS/MSD recovery was poor 

E MS/MSD or Duplicate RPD was high. 

Internal standard performance was unsatisfactory 

M Instrument Performance Check (BFB or DFTPP) was noncompliant 

T Presumed contamination from trip blank. 

F Presumed contamination from FB or ER. 

D The analysis with this flag should not be used because another more technically 
sound analysis is available. 

P Instrument performance for pesticides was poor 

*# Unusual problems found with the data. The number following the asterisk (*) will 
indicate the section in the validation report where a description of the problem 
can be found. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

III. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

Percent differences (%0) were less than or equal to 20.0% for all compounds. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SOG. 

VI. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits with the following exceptions: 

Sample Surrogate %R (Limits) Compound Flag AorP 

EKB91019 Octacosane 780 (47-140) TPH as extractables J (all detects) A 
ortho-Terphenyl 485 (45-130) 

EKB91 020 Octacosane 530 (47-140) TPH as extractables J (all detects) A 
ortho-Terphenyl 484 (45-130) 

EKB91 023** Octacosane 878 (47-140) TPH as extractables J (all detects) A 
ortho-Terphenyl 207 (45-130) 
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Sample Surrogate %R (Limits) Compound Flag A orP 

EKB91 024 Octacosane 1020 (47-140) TPH as extractables J (all detects) A 
ortho-Terphenyl 195 (45-130) 

EKB91 034 Octacosane 288 (47-140) TPH as extractables J (all detects) P 

EKB91 037 Octacosane 1850 (47-140) TPH as extractables J (all detects) A 
ortho-Terphenyl 223 (45-130) 

EKB91038 Octacosane 176 (47-140) TPH as extractables J (all detects) P 

Surrogate recoveries (%R) were not within QC limits for several samples. No data were 
qualified for samples analyzed at greater than or equal to 5X dilution. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

IX. Field Duplicates 

Samples EKB91015 and EKB91016, samples EKB91019 and EKB91020, samples 
EKB91023** and EKB91024, samples EKB91019DL and EKB91020DL, and samples 
EKB91 023DL ** and EKB91024DL were identified as field duplicates. No results were 
detected in any of the samples with the following exceptions: 

Concentration (mg/Kg) 

RPD 
Compound EKB91019 EKB91020 (Limits) 

TPH as diesel range organics (C 1 0-C24) 4000 3500 13 (S100) 

TPH as lubricant oil range organics (C24-C36) 2700 2600 4 (S100) 

Concentration (mg/Kg) 

RPD 
Compound EKB91019DL EKB91020DL (Limits) 

TPH as diesel range organics (C1 0-C24) 2200 3100 34 (S100) 
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Concentration (mg/Kg) 

RPD 
Compound EKB91019DL EKB91020DL (Limits) 

~~, 

lubricant oil range organics (C24-C36) 2300 3300 36 (S100) 

Concentration (mg/Kg) 

RPD 
Compound EKB91023** EKB91 024 (Limits) 

TPH as diesel range organics (C10-C24) 1000 1500 40 (s100) 

TPH as lubricant oil range organics (C24-C36) 1300 1600 21 (S100) 

Concentration (mg/Kg) 

RPD 
Compound EKB91023DL ** EKB91024DL (Limits) 

~~ . sel range organics (C1 0-C24) 870 1200 32 (S100) 

X. Compound Quantitation 

All compound quantitations met validation criteria with the following exceptions: 

Compound Finding Flag A orP 

EKB91 003** TPH as extractables The laboratory reported that there were not UJ (all non-detects) A 
enough sample left to perform % moisture, 
therefore, the % moisture for sample EKB91 002 
was used in the sample results calculations. 

I Sample Compound Finding Criteria Flag 

EKB91019 TPH as extractables Sample result exceeded Reported result should be J (all detects) 
EKB91 020 calibration range. within calibration range. J (all detects) 
EKB91 024 
EKB91 037 

EKB91 023** TPH as diesel range organics (C1 0-C24) Sample result exceeded Reported result should be J (all detects) 
calibration range. within calibration range. 

Raw data were not reviewed for Standard validation. 

XI. Target Compound Identifications 

All target compound identifications met validation criteria for samples which underwent 
Full validation. Raw data were not reviewed for Standard validation. 
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XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 

The overall assessment of data was acceptable. In the case where more than one result 
was reported for an individual sample, the least technically acceptable results were 
rejected as follows: 

Sample Compound Flag AorP 

EKB91019 TPH as extractables R A 
EKB91020 
EKB91 024 
EKB91037 

EKB91 023** TPH as diesel range organics (C10-C24) R A 

Due to surrogate %Rs and % moisture, data were qualified as estimated in eight 
samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be rejected (R) are unusable 
for all purposes. Sample results that were found to be estimated (J) are usable for limited 
purposes only. Based upon the data validation all other results are considered valid and 
usable for all purposes. 
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MeBH UST KB-91 
Total Petroleum Hydrocarbons as Extractables - Data Qualification Summary -
SDG 75398 

Sample Compound Flag AorP Reason (Code) 

EKB91 023** TPH as extractables J (all detects) A Surrogates (%R) (S) 
EKB91 034 
EKB91038 

EKB91 003** TPH as extractables UJ (all non-detects) A Compound quantitation 
(% moisture) (*X) 

EKB91019 TPH as extractables R A Overall assessment of 
EKB91 020 data (D) 
EKB91 024 
EKB91037 

EKB91 023** TPH as diesel range organics (C1 0-C24) R A Overall assessment of 
data (D) 

MeBH UST KB-91 
Total Petroleum Hydrocarbons as Extractables - Laboratory Blank Data 
Qualification Summary - SDG 75398 

No Sample Data Qualified in this SDG 

MeBH UST KB-91 
Total Petroleum Hydrocarbons as Extractables - Field Blank Data Qualification 
Summary - SDG 75398 

No Sample Data Qualified in this SDG 
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LDC #: 33701A8 
SDG #: 75398 
Laboratory: APPL, Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Standard/Full 

c
METHOD: GC TPH as Extractables (EPA SW 846 Method 801~ 

Date: 2.;I? J~
Page:~of ~ 

Reviewer: b 
2nd Reviewer:-(:--

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

-
-

I I ~alidatioD Area 

I. Sample receiptlTechnical holding times 

II. Initial calibrationllCV 

III. Continuing calibration 

IV. Laboratory Blanks 

V. Field blanks 

VI. Surrogate spikes 

VII. Matrix spikelMatrix spike duplicates 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Compound quantitation RULOQ/LODs 

XI. Target compound identification 

XII. System performance 

)(111 ("\"",,,,11 """"'''''",,,,nt "f ,bt" 

Note: A = Acceptable 
N = Not providedlapplicable 
SW = See worksheet 

** I d' tid F II I'd n Ica es sample un erwent u va I atlon 

Client ID 

1 , EKB91001 

2' EKB91 002 

~I EKB91 003** 

41 EKB91 004 

51 EKB91 005 

61 EKB91 006 

7/ EKB91 007 

8/ EKB91 008 

91 EKB91 009 

16 EKB91010 

11/ EKB91011 

1d EKB91012 

11 EKB91013** 

1{ EKB91014 

1t EKB91015 I 

1~ 
I 

EKB91016 

L:IElementlMCB Hawaiil33701A8W.wpd 

I I CommeDts 

It IA. 
4/..14 tJlo ~O £:JD 

A Lev' ~Z<J 

.b. 

tJ 
...svJ 

A-

A Lc..~ L.j Z, '13 
--svJ 0 ::: Ie;: J~ 

I 11, 20 

.5>vJ Not reviewed for Standard validation. 

A Not reviewed for Standard validation. 

A Not reviewed for Standard validation. 

A 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

/0/ :0 

tit./. 15"" 
.2.~ 2 l

/ 

SB=Source blank 
OTHER: 

LablD Matrix Date 

AZ09738 Soil 01/14/15 

AZ09739 Soil 01/14/15 

AZ09740** Soil 01/14/15 

AZ09741 Soil 01/14/15 

AZ09742 Soil 01/14/15 

AZ09743 Soil 01/14/15 

AZ09744 Soil 01/14/15 

AZ09745 Soil 01/14/15 

AZ09746 Soil 01/14/15 

AZ09747 Soil 01/14/15 

AZ09748 Soil 01/14/15 

AZ09749 Soil 01/14/15 

AZ09750** Soil 01/14/15 

AZ09751 Soil 01/14/15 

AZ09752 Soil 01/14/15 

AZ09753 Soil 01/14/15 

1 

I 



LDC #: 33701A8 
SDG #: 75398 
Laboratory: APPL, Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Standard/Full 

METHOD: GC TPH as Extractables (EPA SW 846 Method 8015~l~·/ 

Client 10 Lab 10 

1~ EKB91017 AZ09754 

~ EKB91018 AZ09755 

~ EKB91019 AZ09756 

~ EKB91 020 AZ09757 

~ EKB91021 AZ09758 

~ EKB91 022 AZ09759 

~ EKB91 023** , AZ09760** 

~ EKB91024 AZ09761 

~ EKB91 025 AZ09762 

~ EKB91 026 AZ09763 

1? EKB91027 AZ09764 

;'l EKB91028 AZ09765 

~ EKB91 029 AZ09766 

~ EKB91030 AZ09767 

~ EKB91031 AZ09768 

{d EKB91 032 AZ09769 

~ EKB91 033** AZ09770** 

~ EKB91034 AZ09771 
Z. 
35 EKB91035 AZ09772 

~6 EKB91036 AZ09773 
~ 
37 EKB91 037 AZ09774 .. 
38 EKB91037DL AZ09774DL 

19 EKB91038 AZ09775 

4J EKB91003MS AZ09740MS 

4{ EKB91003MSD AZ09740MSD 

42 #- fCf' 0 L 
43 1t ~O O~ 
44 #- 1~OL 
45 41 ;;;t( [) L 
il~ 

Notes' 

I 19)/7-/ A-
:t.- /~/~P/t / 

~ ISO! ~/8 

L:\Element\MCB Hawaii\33701A8W.wpd 2 

Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Date: Z-,/;~ r 
Page:~f~ 

Reviewer: p) 
2nd Reviewer: 'L 

Date 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 



LOC #: ~3 7 0/ A-Y VALIDATION FINDINGS CHECKLIST 

Method" /' GC HPLC 

Did the '::>hl,r::>tnnl 

Was a linear fit used for evaluation? If yes, were all percent relative standard 
deviations < 20%? 

Was a curve fit used for evaluation? If Yes, what was the acceptance criteria 

rcent recoveries 80-120%? 

L4 summary.wpd version 1.0 

Page:_1_of-L 
Reviewer: rz 

2nd Reviewer: C 



LDC #: 02>7 0 I Irl(' 

were detected in the 

L4 summary.wpd version 1.0 

VALIDATION FINDINGS CHECKLIST 

blanks. 

Page: ;2.--of ;z.-
Reviewer: fT 

2nd Reviewer: 6 



LDC#: ....:3 3 /0/ ~ 

Y 
VALIDATION FINDINDS WORKSHEET 

Surrogate Recovery 

/ / 
Page:_of_ 

Reviewer:--.EI 

METHOD: GC HPLC 
2nd Reviewer: ~ 

Are surrogates required by the method? Yes __ or No __ . 

• If. 

Y!N N/A .- _ .. -_ .. -'::l ...... - . ---' _ .. _- \ ._ .• , •.. __ ••.. - -- ....... -. ~ 

I 

'-'" 
Sample 0% Surrogate 

# 10 C mn Compound %R (Limits) Qualifications 

( '-I 7 /0 ..su rrvOJqfe. DCA- f 5JC¥e /;'m Ir-r-. ) V"/~;4;d 0 CA-L /Jt.J C;~J 

l:l2~ 
, v 

( ) 
/ d 

f v 
( ) 

( ) 

( ) 

( ) 

let q 780 ( ti7 -/,/0 ) J //1c1~7 (QvTL 
fl 'I$f~ ( 'I S; -/30 ) ,I h 

( ) 

70 / S.30 ( / ) / ( /Je f ) 
If 1.I1IL/ ( If ) if/ t / 

( ) 

;;-6 / S{7~ ( I ) 1 GI-k 1- ) 
U 2-07 ( tf/ ) ,f dt/ 

( ) 

J-y I /020 ( / ) / I/€ 7-' 

"" 
/ Cf r- ( rV ) j/ t 

( ) 

3'-/ 6, 2.-vk' ( 'i7-11-Q) -,,>1 J J/o/e.; !JeT--
( ) I 
( ) 

Surrogate Compound Surrogate Compound Surrogate Compound Surrogate Compound 

A Chlorobenzene (CBZ) G Octacosane M Benzo(e)Pyrene S 1-Chloro-3-Nitrobenzene Y Tetrachloro-m- xylene 

B 4-Bromofluorobenzene (BFB) H Ortho-Terphenvl N Terphenvl-014 T 3,4-0initrotoluene Z 2-Bromon®hthalene 

C' a.a,a-Trifluorotoluene I Fluorobenzene (FBZ) 0 Oecachlorobiphenvl (DC B) U Tripentvltin AA 1-Chlorooctadecane 

0 Bromochlorobenene J n-Triacontane P 1-methvlnaphthalene V Tri-n-propvltin BB 24-0CAA 

E 1 4-0ichlorobutane K Hexacosane Q Oichlorophenvl Acetic Acid (OCAA) W Tributvl Phosphate 

F 1 4-0'f1uorobenzene IDFB\ L Brnmobenzene R 4,1'/i\!'Ql)henol ~ Triohen I D~ 

SURNew.wpd 



LDC#: 0370/~ VALIDATION FINDINDS WORKSHEET 
Surrogate Recovery 

METHOD: 
y;; 

HPLC 
Are surrogates required by the method? Yes __ or No_'_. 
~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

WA Were surrogates spiked into all samples and blanks? 
Y"N/1 ~/A Did all surrogate recoveries (%R) meet the QC limits? 

v 
Sample O~~' Surrogate 

# 10 C umn Compound %R (Limits) 

Page:---.!of_ / 

Reviewer:-----.EI 
2nd Reviewer: -4 

(. CJcb e = .5 

Qualifications 

2,7 (5 /f! n:J ( 'IelyD ) ,j / /-JcI~r- ( /Jer) 
I Jl ~z..3 ( 7'f -130 ) ,// J /' 

( ) 

( ) 

( ) 

3~ / to /00 ( 17 - lyD ) nO CjuoJl 10K UL 
J/ ;x.O z..j ( £Jr--/3U ) 1/ 

( ) 

( ) -= ~ 

3<=J q /7~ ( 'I7-I¥O ) J /j/oLe-; ( lJe I- ) 
! 

( ) 
/ / '- ./' 

( ) 

I I I 
( 

: I 
( 

( 

I I I 
( 

: I 
( 

( 

I I I 
( 

: I 
( 

( 

Surrogate Compound Surr~ate Compound Surrogate Compound Surrogate Compound 

A Chlorobenzene (CBZ) G Octacosane M Benzo(e)pyrene S 1-Chloro-3-Nitrobenzene Y Tetrachloro-m- xylene 

B 4-Bromofluorobenzene (BFBt H Ortho-Terphenyl N Terphenyl-D14 T 3.4-Dinitrotoluene Z 2-Bromonaphthalene 

C· a.a,a-Trifluorotoluene I Fluorobenzene (FBZ) 0 Decachlorobiphenyl (DCB) U Tripentyltin AA 1-Chlorooctadecane 

0 Bromochlorobenene J n-Triacontane P 1-methyjn@hthalene V Tri-n-oroovltin BB 24-DCAA 

E 1 4-Dichlorobutane K Hexacosane Q Dichloroohenvl Acetic Acid (DCAA) W Tributvl Phosphate 

F ~-Diftuorobenzene (oFB) L Bromobenzene R 4-Nitroohenol X Triohenvl PhosJ)bate 

SURNew.wpd 



LDC#: .3 ~ 7 0 /1t$ VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GC ( EPA SW 846 Method 8015C) 

Concentration (mg/Kg) 

Analyte 19 20 

TPH-DRO (C10-C24) 4000 3500 

TPH-LRO (C24-C36) 2700 2600 

Concentration (mg/Kg) 

Analyte 42 43 

TPH-DRO (C10-C24) 2200 3100 

TPH-LRO (C24-C36) 2300 3300 

Concentration (mg/Kg) 

Analyte 23 24 

TPH-DRO (C10-C24) 1000 1500 

TPH-LRO (C24-C36) 1300 1600 

Concentration (mg/Kg) 

Analyte 44 45 

TPH-DRO (C10-C24) 870 1200 

TPH-LRO (C24-C36) na 1300 

V:\FIELD DUPLICATES\33701A8.wpd 

/ / 
Page:_of_ 

Reviewer: ez 
2nd Reviewer:~ 

RPD 
~ 100 

13 

4 

RPD 
~ 100 

34 

36 

RPD 
~ 100 

40 

21 

RPD 
~ 100 

32 

-



LDC #: <.3 3 70/ /t-r --

METHOD: Kc_HPLC 

VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported CRQLs 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
ellV/D Only 

-!-~~N!.!..!/A::l. Were CRQLs adjusted for sample dilutions, dry weight factors, etc.? 
~.!..!-~N!.!..!/A~ Did the reported results for detected target compounds agree within 10.0% of the recalculated results? 

# Compound Name Finding Associated Samples 

crt / /VDI ent.."Vt.0h -.5q~pk 3 
/~h l- /o vp.er,Jo / J'Y"',.. / 

Ih mO!'J-ft!re. / Tk~~ ~ 
/Iv % m 0/5 f.u r-e. jc; ..... 

£ic /3 c:; 1002 W"-~ 

I I 
I uJ ,01 /" s'" ""fIe 

CerJOA/qf,:ol? S . 
ret-l 

Comments: ____________________________________________________________________ _ 

COMQUANew.wpd 

I 

/ / 
Page:_of_ 

Reviewer:~ 

2nd Reviewer:

C 

:><. -

Qualifications /""' I-

J /tAJ /A (NOli 
f /' 

I 



LDC#: 

METHOD: 

0 3 70j/]-5 

r:c HPLC 

VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported CRQLs 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
e ellViD Only 

Y NIA Were CRQLs adjusted for sample dilutions, dry weight factors, etc.? 
Y N NIA Did the reported results for detected target compounds agree within 10.0% of the recalculated results? 
/ 

# Compound Name Finding Associated Samples 

,PfI- Pl(o C C/O - G7t/ ) , /" c.~/ J?Ci Y2""l e..- li 2.0 2y 3/ 
TfH - L 1<0 (c.z.y -C3k. ) V / I 

! 

TffJ -{J j?O (C/O - t!.-J.</ ) >- C4! 1 C( I1cte ~3 
I ..- / 

Comments: __________________________________________________________________________ __ 

COMQUANew.wpd 

7 
Page: -'!Of_ 

Reviewer: ----.EI 
2nd Reviewer: ~ 

~ ~ 
- -- , 

Qualifications 

-J jliclet-

.f 
I 



LDC#:03701h-'% 

METHOD: ~ HPLC 

VALIDATION FINDINGS WORKSHEET 
Overall Assessment of Data 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

/ / Page: __ of __ 

Reviewer: L2 
2nd Reviewer: ~ 

{;:Lailable information pertaining to the data were reviewed using professional judgement to compliment the determination of the overall quality of the data 

Y N/A Was the overall quality and usability of the data acceptable? ( od e - l) 
- - ---- --

# Compound Name Finding Associated Samples Qualifications 

TPH -J)Ro (C/O-~)U / e-a 1 ! &>f.~ ~ 111 -:;..0 -:z- 1/ ~7 j2-/-.() 
Tffl- L/(,O ((!~¥ -C3C. ) 

/ 

/ 

It 
:1 

ITfII- PR~{ CLO-~2~1 I' 02..3 /Z/?!1 

Comments: ________________________________________________________________________________________________________________ ___ 

OVRNew.wpd 



LDC#: -33701 11-~ 

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

page:~of / 

Reviewer: FT 

2nd Reviewer: ~ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard 10 Date Compound 

1 ICAl 1/21/2015 Diesel C1 0-C24 

Apollo 

Where: 

Reported Recalculated 

(CF4 std=400) (CF4 std=400) 

1223803 1223803 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

1257627 1257627 3.5 

Recalculated 

%RSD 

3.5 



II 

LDC#: ~ .370/~ 

METHOD: GC ~ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

/ /" 
Page:_of_ 

Reviewer: E) 
2nd Reviewer: ~ 

The percent difference (%D) of the initial calibration average Calibration Factors (CF) and the continuing calibration CF were recalculated for the compounds identified 
below using the following calculation: 

% Difference = 100 * (ave. CF -CF)/ave.CF Where: ave. CF = initial calibration average CF 
CF = continuing calibration CF 

A = Area of compound 
C = Concentration of compound 

I Reported I Recalculated II Reported I Recalculated I Standard Calibration 

Amag' CF('",,')I CCV I I II I : 

ID Date Compound 
CFI Conc. CFI Conc. %D %D # 

CCV CCV Conc. 
~a-V t/Z 'tj /1'>- j)/~MI ~/O -e2 y la·r7~.3() /3/£Lj<O 13/~-Y2(} ft'~G:, I'~ 1 1 270 :r3 

/" 

2 
~ev' I /.30 .~~ t j 13~-"3 ~ 30 / ~S" 3 330 7·C:. '7- ~ , 
/)-7/81 

3 
<?W 1/3o fr- ? j /J3~- 3 0 133J1.r30 6.)/ 6,'/ 
127 2 /0 , 

4 
CCY 

20200Z 
~/2-//r- f ,t 1~3Ii'ltJ 13 3/~YO s-., ~-: /7 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 



LDC#: 33 7o/~ 

METHOO:~ HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

Page:_1_of_1_ 

Reviewer: F2 
2nd reviewer: ?-

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

Sample 10' :;1-3..3 
Where: SF = Surrogate Found 

SS = Surrogate Spiked 

U 1 I I Reported Recalculated 

ce-!a, c.-00=i'~ /J/3-S 1 -;).'7'7/-0-;,71 ""~7'U'D~ i';: D C;r:-b u 

0- fe,:p A-e'1-r:J / .J J # / jf i D4 7/, V J-! y' JJ 
v 

Sample ID: 

Surrogate Percent Percent 
Surr~g~te Column/Detector Found Rec~\I'ery Difference 

I T T-~;:rt~d Recalculated 
i I 

Sample ID' 

II I I Surrogate 
1 

Surrogate 
1 

Percent 
1 

Percent 
1 Percent 

Surrogate Column/Detector Spiked Found Recovery Recovery Difference 

I I· I I I Reported I Recalculated I 
I I I I I I I 

SURRCALCNew.wpd 

! 

i 
I 

I 



VALIDATION FINDINGS WORKSHEET LDC#: 33 jO/1{" 

,---- Matrix Spike/Matrix Spike Duplicates Results Verification 
Page:_1_of_1_ 

Reviewer: E2 
2nd Reviewer: ~ 

METHOD: GC __ HPLC 
The percent recoveries (%R) and relative percent differences (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

%Recovery = 100 * (SSC - SC)/SA 

RPD =«{SSCMS - SSCMSD} * 2) / (SSCMS + SSCMSD»*100 

MS/MSD samples: ,/0 -I- 1 / 

l~-~ Compound 

:i1.7\"\m";!!'I.'~D' .. ''':'''YII:o''(·I'~';.ii'.'~'~~.lfl.iri,.·.'It~Ii~· '~~:,r;l& .. ,;,(~\~; $.~~~' ~~l;'~" , .9'll '* m~ '~;~1J'I; I-";:<'~~~\~~' $~.~l~~il 
\;Jrl.~ir, {k.'. .. ,.iif..!~ l. .. t~lr~ ~~~,~¥.: ~;r~~~).~~ '. " ~~~i~·:~~· 

Gasoline (8015) 

Diesel (8015) 

Benzene (8021 B) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (8310) 

Anthracene (8310) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

MS 

,_~~ I '3/,~ 

Where 

Sample 

(~~ 

NO 

SSC = Spiked sample concentration 
SC = Sample concentration 

MS = Matrix spike 
MSD = Matrix spike duplicate 

SA = Spike added 

Spike Sample I Matrix spike " Matrix Spike Duplicate II MS/MSD 

~0]prn2&l 
MS M ----

I Percent Recovery II Percent Recovery " RPD 

I Reported Recalc." Reported Recalc." Reported Recalc. 
i II II 

7~~.1 .3.r: 7 &12,7 J'J!. 7 II 8-, ~ .) [(/,7 o..gy I o,~y 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results. 



LDC#: '-.3370//(f VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: ~C _HPLC 

Page:_1_of_1_ 

Reviewer: E 2 
2nd Reviewer: ~ 

The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for 
the compounds identified below using the following calculation: 

%Recovery = 100 * (SSC/SA) 
RPO =«{SSCLCS - SSCLCSO} * 2) / (SSCLCS + SSCLCSO»*1 00 

LCS/LCSD samples: /!:>-cJ/2..IA L C-~ 

Where SSC = Spiked sample concentration 
LCS = Laboratory Control Sample 

SA = Spike added 
LCSO = Laboratory Control Sample duplicate 

r- LCS II LCSD " LCS/LCSD I 

I
I Compound I I Percent Recovery II Percent Recovery II RPD I 
~,<Ii"',O<:'"''_;;('iN''''iI''' ·iM'·O:';"'~ ",' ,~,~~."',""" I ;:a~;t; ll!K~'~\~~1~'1'II'" ~ .. 'r" ~;~{.1W.. \ r.' i· ~~~~ ... ~~~?vt! :~~~;~~~n'~~li\*~~~I~~~.i'i1i~"ll\~hl!ftll LCS LCS I RE~ported Reeale. II Report~ Reeale;. IL Repo~ct n J Reeale. I 
Gasoline (8015) 

Diesel (8015) 3~'L #/1- 37·/ ;U/J- Ij-- ~ ?J~J /V/f "...-

Benzene (80218) 

Methane (RSK-17S) 

2,4-D (8151 ) 

Dinoseb (8151) 

Naphthalene (8310) 

Anthracene (8310) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Comments: Refer to Laboratorv Control Sample/Laboratorv Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
results do not aqree within 10.0% of the recalculated results. 



LDC #: '-.3 3 to/ ~ 

METHOD: )66_HPLC 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

~ 
~ 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds within 10% of the reported results? 

Concentration= (A)(Fv)(Df) 

(RF)(Vs or Ws)(%S/1 00) 

A= Area or height of the compound to be measured 
Fv= Final Volume of extract 
Df= Dilution Factor 

RF= Average response factor of the compound 
In the initial calibration 

Vs= Initial volume of the sample 
Ws= Initial weight of the sample 
%S= Percent Solid 

# Sample ID 

Example: 

Sample 10. 11 /3 
Compound Name D I? 0 

Concentration = (cY./ 5' D 8"(0 {;/O ) (~) (5') (2 ) 
( I X- 70 2 7 ) {5v. 3V (0. ls Cf s:- ) (Z ) 

IS- jY)~ J} 
r 

Reported 
JJ 

Recalculated Results 
Compound Concentrations Concentrations 

( ) ( ) 

Page: _1_of_1_ 

Reviewer: C2 
2nd Reviewer: ~ 

Qualifications 

Comments: ____________________________________________________________________________________________________________________ __ 



~WJulu LABORATORY DATA CONSULTANTS, INC. 
: • •, • • • • • • • • • • 2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099 
LC>c= 

Element Environmental LLC 
98-030 Hekaha Street, Unit 9 
Aiea, Hawaii 96701 
ATTN: Mr. Marvin Heskett 

SUBJECT: MCBH UST KB-91, Data Validation 

Dear Mr. Heskett, 

March 4, 2015 

Enclosed is the final validation report for the fractions listed below. This SDG was 
received on February 1 0, 2015. Attachment 1 is a summary of the sample that was 
reviewed for the analysis. 

LDC Project #33721: 

SDG # Fraction 

75399 Volatiles, Polynuclear Aromatic Hydrocarbons, Total Petroleum 
Hydrocarbons as Extractables 

The data validation was performed under Standard & Full Validation guidelines. The 
analyses were validated using the following documents, as applicable to each 
method: 

• Final Work Plan for Site Investigation for UST-KB-100, Marine Corps 
Base Motor Pool, Marine Corps Base Hawaii, Kaneohe, Hawaii, June 
2014 

• Project Procedures Manual, U.S. Navy Environmental Restoration 
Program NAVFAC Pacific, DON 2007 

• U.S. Department of Defense Quality Systems Manual for 
Environmental Laboratories, Version 5.0, July 2013 

• EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, 
update 1, July 1992; update IIA, August 1993; update II, September 
1994; update liB, January 1995; update Ill, December 1996; update 
IliA, Apri11998; IIIB, November 2004; Update IV, February 2007 

Please feel free to contact us if you have any questions. 

Andrew Kong 
Project Manager/Senior Chemist 

L:\Eiement\MCB Hawaii\33721 COV. wpd UL-SF 



HC Attachment 1 

:~l~£1t~fi~~~~:§l!t~1!1~~~[~R~tf~~~~~~~EL!ml~~ilt~~biJ1<uitn~9!JJJ~~~q~~1~!~~h!l£t1M,~~~,~~g~i~~~gliJ~i¥ii~~~~i~iii4f~~l21~11i~i~~~ 
(3) PAHs 

DATE DATE VOA (8270C- TPH-E 
p.-DC SDG# REC'D DUE (82608) SIM) (8015C) 

~~Rtwfw~t~r7s%11ii~~~~~~f~~~i w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s w s 
A 75399 02/10/15 03/04/15 3 26 1 32 II 30 

A 75399 02/10/15 03/04/15 ·-II • """"""' 

otal NAK 3 29 1 35 1 34 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 103 



LDC Report# 33721A1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: MCBH UST KB-91 

LDC Report Date: February 28, 2015 

Parameters: Volatiles 

Validation Level: Standard & Full 

Laboratory: APPL, Inc. 

Sample Delivery Group (SDG): 75399 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

EKB91039 AZ09776 Soil 01/14/15 
EKB91040 AZ09777 Soil 01/14/15 
EKB91041 AZ09778 Soil 01/14/15 
EKB91042 AZ09779 Soil 01/14/15 
EKB91043 AZ09780 Soil 01/14/15 
EKB91044 AZ09781 Soil 01/14/15 
EKB91045** AZ09783** Soil 01/14/15 
EKB91046 AZ09784 Soil 01/14/15 
EKB91047 AZ09785 Soil 01/14/15 
EKB91048 AZ09786 Soil 01/14/15 
EKB91049 AZ09787 Soil 01/14/15 
EKB91050 AZ09788 Soil 01/14/15 
EKB91051 AZ09789 Soil 01/14/15 
EKB91052 AZ09790 Soil 01/15/15 
EKB91053 AZ09791 Soil 01/15/15 
EKB91054 AZ09792 Soil 01/15/15 
EKB91055 AZ09793 Soil 01/15/15 
EKB91056 AZ09794 Soil 01/15/15 
EKB91057 AZ09795 Water 01/15/15 
EKB91058 AZ09796 Soil 01/15/15 
EKB91059 AZ09797 Soil 01/15/15 
EKB91060 AZ09798 Soil 01/15/15 
EKB91061 AZ09799 Soil 01/15/15 
EKB91062** AZ09800** Soil 01/15/15 
EKB91063 AZ09801 Soil 01/15/15 
EKB91064 AZ09802 Soil 01/15/15 

V:ILOGIN\ELEMENT\MCB HAWA11\33721A 1_E34.DOC 1 



Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

EKB91065 AZ09803 Soil 01/15/15 
EKB91066 AZ09804 Soil 01/15/15 
EKB91067 AZ09805 Soil 01/15/15 
EKB91068** AZ09806** Soil 01/15/15 
TB-01 AZ09976 Water 01/17/15 
TB-02 AZ09977 Water 01/17/15 
EKB91042MS AZ09779MS Soil 01/14/15 
EKB91 042MSD AZ09779MSD Soil 01/14/15 
EKB91043MS AZ09780MS Soil 01/14/15 
EKB91 043MSD AZ09780MSD Soil 01/14/15 
EKB91061MS AZ09799MS Soil 01/15/15 
EKB91 061 MSD AZ09799MSD Soil 01/15/15 

**Indicates sample underwent Full validation 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Work Plan for Environmental Hazard Evaluation for UST-91, 
Marine Corps Base Motor Pool, Marine Corps Base Hawaii, Kaneohe, Hawaii (June 
2014), the Project Procedures Manual, U.S. Navy Environmental Restoration Program, 
NAVFAC Pacific (DON 2007), and the U.S. Department of Defense (DoD) Quality 
Systems Manual (QSM) for Environmental Laboratories, Version 5.0 (July 2013). Where 
specific guidance was not available, the data has been evaluated in a conservative 
manner consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 8260B 

All sample results were subjected to Standard data validation, which comprises an 
evaluation of quality control (QC) summary results. Samples appended with a double 
asterisk on the cover page were subjected to Full data validation, which is comprised of 
the QC summary forms as well as the raw data, to confirm sample quantitation and 
identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detect): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the analyte should be considered non-detect at the 
reported concentration due to the presence of contaminants detected in the 
associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound in the associated 
sample(s) was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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Qualification Code Reference 

H Holding times were exceeded. 

S Surrogate recovery was outside QC limits. 

C Calibration %RSD, r, r2 or %D were noncompliant 

R Calibration RRF was <0.05. 

B Presumed contamination from preparation (method blank) 

L Laboratory Control Sample/Laboratory Control Sample Duplicate %R or RPD 
was not within control limits 

Q MS/MSD recovery was poor 

E MS/MSD or Duplicate RPD was high. 

Internal standard performance was unsatisfactory 

M Instrument Performance Check (BFB or DFTPP) was noncompliant 

T Presumed contamination from trip blank. 

F Presumed contamination from FB or ER. 

D The analysis with this flag should not be used because another more technically 
sound analysis is available. 

P Instrument performance for pesticides was poor 

*# Unusual problems found with the data. The number following the asterisk (*) will 
indicate the section in the validation report where a description of the problem 
can be found. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (o/oRSO) were less than or equal to 15.0% for all 
compounds. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification standard were less 
than or equal to 20.0% for all compounds with the following exceptions: 

Associated 
Date Compound %0 Samples Flag A orP 

1/26/15 Chloroethane 119 EKB91063 UJ (all non-detects) A 
EKB91064 
EKB91065 
EKB91066 
EKB91067 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

Percent differences (%0) were less than or equal to 20.0% for all compounds with the 
following exceptions: 
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Associated 
Date Compound %0 Samples Flag A orP 

1/23/15 Vinyl chloride 22 EKB91039 UJ (all non-detects) A 
EKB91040 
EKB91041 
EKB91042 
EKB91043 
EKB91046 
EKB91047 
EKB91048 
EKB91049 
EKB91050 
EKB91051 
EKB91059 
EKB91060 
EKB91061 
EKB91062** 

1/26/15 Chloroethane 126 EKB91063 UJ (all non-detects) A 
EKB91064 
EKB91065 
EKB91066 
EKB91067 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Samples TB-01 and TB-02 were identified as trip blanks. No contaminants were found 
with the following exceptions: 
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Collection Associated 
Blank ID Date Compound Concentration Samples 

TB-01 1/15/15 Methylene chloride 0.51 ug/L EKB91039 
EKB91040 
EKB91041 
EKB91042 
EKB91043 
EKB91044 
EKB91045** 
EKB91046 
EKB91047 
EKB91048 
EKB91049 
EKB91050 
EKB91051 
EKB91052 
EKB91053 
EKB91054 
EKB91055 
EKB91056 
EKB91057 
EKB91058 
EKB91059 
EKB91060 
EKB91061 
EKB91062** 
EKB91063 
EKB91064 
EKB91065 
EKB91066 
EKB91067 
EKB91068** 

TB-02 1/15/15 Methylene chloride 0.46 ug/L EKB91039 
EKB91040 
EKB91041 
EKB91042 
EKB91043 
EKB91044 
EKB91045** 
EKB91046 
EKB91047 
EKB91048 
EKB91049 
EKB91050 
EKB91051 
EKB91052 
EKB91053 
EKB91054 
EKB91055 
EKB91056 
EKB91057 
EKB91058 
EKB91059 
EKB91060 
EKB91061 
EKB91062** 
EKB91063 
EKB91064 
EKB91065 
EKB91066 
EKB91067 
EKB91068** 

Sample EKB91057 was identified as a rinsate blank. No contaminants were found with 
the following exceptions: 
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Collection Associated 
Blank ID Date Compound Concentration Samples 

EKB91057 1/15/15 Acetone 1.7 ug/L EKB91052 
EKB91053 
EKB91054 
EKB91055 
EKB91056 
EKB91058 
EKB91059 
EKB91060 
EKB91061 
EKB91062** 
EKB91063 
EKB91064 
EKB91065 
EKB91066 
EKB91067 
EKB91068** 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater (>1 OX 
for common contaminants, >5X for other contaminants) than the concentrations found in 
the associated field blanks. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID 
(Associated MS (%R) MSD (%R) 

Samples) Compound (Limits) (Limits) Flag AorP 

EKB91 042MS/MSD 1,1 ,2,2-Tetrachloroethane 67.4 (70-124) - UJ (all non-detects) A 
(EKB91042) 1,1 ,2-Trichloroethane 77.2 (78-121) - UJ (all non-detects) 

1 ,2,3-Trichloropropane 72.7 (73-125) - UJ (all non-detects) 

EKB91 042MS/MSD Chloroethane 229 (59-139) 277 (59-139) NA -
(EKB91042) 

EKB91 043MS/MSD 1,1 ,2,2-Tetrachloroethane 68.6 (70-124) - UJ (all non-detects) A 
(EKB91043) 1,1 ,2-Trichloroethane 75.7 (78-128) - UJ (all non-detects) 

1 ,2,3-Trichloropropane 69.7 (73-125) - UJ (all non-detects) 
1 ,2-Dibromoethane 76.1 (78-122) - UJ (all non-detects) 
4-Methyl-2-pentanone 56.0 (65-135) - UJ (all non-detects) 

EKB91 043MS/MSD Chloroethane 191 (59-139) 154 (59-139) NA -
(EKB91043) 
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Spike ID 
(Associated MS (%R) MSD(%R) 

Samples) Compound (Limits) (Limits) Flag AorP 

EKB91 061 MS/MSD 1,1 ,2,2-Tetrachloroethane 73.0 (70-124) 65.2 (70-124) UJ (all non-detects) A 
(EKB91061) 1,1 ,2-Trichloroethane 73.9 (78-121) 65.7 (78-121) UJ (all non-detects) 

1 ,2,3-Trichloropropane 72.1 (73-125) 67.9 (73-125) UJ (all non-detects) 
1 ,2-Dibromoethane 76.5 (78-122) 68.9 (78-122) UJ (all non-detects) 
1 ,2-Dichloroethane 74.7 (73-128) 70.3 (73-128) UJ (all non-detects) 
4-Methyl-2-pentanone 61.6 (65-135) 62.4 (65-135) UJ (all non-detects) 
Bromodichloromethane - 70.8 (75-127) UJ (all non-detects) 
Bromoform - 58.5 (67-132) UJ (all non-detects) 
Chlorobenzene - 72.2 (79-120) UJ (all non-detects) 
cis-1 ,3-Dichloropropene 67.5 (74-126) 56.8 (74-126) UJ (all non-detects) 
Dibromochloromethane - 66.9 (74-126) UJ (all non-detects) 
Styrene 73.9 (76-124) 59.3 (76-124) UJ (all non-detects) 
trans-1 ,3-Dichloropropene 66.3 (71-130) 55.1 (71-130) UJ (all non-detects) 
Xylenes, total 263 (78-124) 73.8 (78-124) UJ (all non-detects) 

EKB91 061 MS/MSD Acetone - 172 (36-164) J (all detects) A 
(EKB91061) 

EKB91061MS/MSD Chloroethane 250 (59-139) 209 (59-139) NA -
(EKB91061) 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

Spike ID 
(Associated RPD 

Samples) Compound (Limits) Flag A orP 

EKB91 042MS/MSD Chloromethane 21.2 (S20) UJ (all non-detects) A 
(EKB91042) 

EKB91 043MS/MSD 2-Butanone 27.5 (S20) UJ (all non-detects) A 
(EKB91043) 4-Methyl-2-pentanone 30.2 (S20) UJ (all non-detects) 

Acetone 21.3 (S20) UJ (all non-detects) 
Chloroethane 21.4 (S20) UJ (all non-detects) 

EKB91 061 MS/MSD 2-Butanone 24.6 (S20) J (all detects) A 
(EKB91061) Acetone 58.5 (S20) UJ (all non-detects) 

Styrene 21.9 (S20) 
Xylenes, total 112.4 (S20) 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits with the following exceptions: 
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LCSID 
(Associated 

Samples) Compound %R (Limits) Flag A orP 

150126AL-LCS Chloroethane 220 (59-139) NA -
(EKB91063 
EKB91064 
EKB91065 
EKB91066 
EKB91067) 

X. Field Duplicates 

Samples EKB91 044 and EKB91 045** and samples EKB91 054 and EKB91 058 were 
identified as field duplicates. No results were detected in any of the samples with the 
following exceptions: 

Concentration (mg/Kg) 

RPD 
Compound EKB91054 EKB91058 (Limits) 

1,1 ,2,2-Tetrachloroethane 16 0.39000U 200 (S100) 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria for samples which underwent Full 
validation. Raw data were not reviewed for Standard validation. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria for samples which underwent 
Full validation. Raw data were not reviewed for Standard validation. 

XIV. System Performance 

The system performance was acceptable for samples which underwent Full validation. 
Raw data were not reviewed for Standard validation. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to ICV %0, calibration %0, MS/MSD %Rs and RPDs, data were qualified as 
estimated in twenty samples. 
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The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

V:\LOGIN\ELEMENT\MCB HAWAII\33721A1_E34.DOC 12 



MCBH UST KB-91 
Volatiles - Data Qualification Summary - SDG 75399 

Sample Compound Flag AorP Reason (Code) 

EKB91063 Chloroethane UJ (all non-detects) A Initial calibration 
EKB91064 verification (%D) (C) 
EKB91065 
EKB91066 
EKB91067 

EKB91039 Vinyl chloride UJ (all non-detects) A Continuing calibration 
EKB91040 (%D) (C) 
EKB91041 
EKB91042 
EKB91043 
EKB91046 
EKB91047 
EKB91048 
EKB91049 
EKB91050 
EKB91051 
EKB91059 
EKB91060 
EKB91061 
EKB91062** 

EKB91063 Chloroethane UJ (all non-detects) A Continuing calibration 
EKB91064 (%D) (C) 
EKB91065 
EKB91066 
EKB91067 

EKB91042 1,1 ,2,2-Tetrachloroethane UJ (all non-detects) A Matrix spike/Matrix spike 
1,1 ,2-Trichloroethane UJ (all non-detects) duplicate (%R) (Q) 
1 ,2,3-Trichloropropane UJ (all non-detects) 

EKB91043 1,1 ,2,2-Tetrachloroethane UJ (all non-detects) A Matrix spike/Matrix spike 
1,1 ,2-Trichloroethane UJ (all non-detects) duplicate (%R) (Q) 
1 ,2,3-Trichloropropane UJ (all non-detects) 
1 ,2-Dibromoethane UJ (all non-detects) 
4-Methyl-2-pentanone UJ (all non-detects) 

EKB91061 1,1 ,2,2-Tetrachloroethane UJ (all non-detects) A Matrix spike/Matrix spike 
1,1 ,2-Trichloroethane UJ (all non-detects) duplicate (%R) (Q) 
1 ,2,3-Trichloropropane UJ (all non-detects) 
1 ,2-Dibromoethane UJ (all non-detects) 
1 ,2-Dichloroethane UJ (all non-detects) 
4-Methyl-2-pentanone UJ (all non-detects) 
Bromodichloromethane UJ (all non-detects) 
Bromoform UJ (all non-detects) 
Chlorobenzene UJ (all non-detects) 
cis-1 ,3-Dichloropropene UJ (all non-detects) 
Dibromochloromethane UJ (all non-detects) 
Styrene UJ (all non-detects) 
trans-1 ,3-Dichloropropene UJ (all non-detects) 
Xylenes, total UJ (all non-detects) 

EKB91061 Acetone J (all detects) A Matrix spike/Matrix spike 
duplicate (%R) (Q) 

V:\LOGIN\ELEMENnMCB HAWAII\33721A1_E34.DOC 13 



Sample Compound Flag AorP Reason (Code) 

EKB91042 Chloromethane UJ (all non-detects) A Matrix spike/Matrix spike 
duplicate (RPD) (E) 

EKB91043 2-Butanone UJ (all non-detects) A Matrix spike/Matrix spike 
4-Methyl-2-pentanone UJ (all non-detects) duplicate (RPD) (E) 
Acetone UJ (all non-detects) 
Chloroethane UJ (all non-detects) 

EKB91061 2-Butanone J (all detects) A Matrix spike/Matrix spike 
Acetone UJ (all non-detects) duplicate (RPD) (E) 
Styrene 
Xylenes, total 

MCBH UST KB-91 
Volatiles - Laboratory Blank Data Qualification Summary - SDG 75399 

No Sample Data Qualified in this SDG 

MCBH UST KB-91 
Volatiles - Field Blank Data Qualification Summary - SDG 75399 

No Sample Data Qualified in this SDG 
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LDC #: 33721A1 
SDG#: 75399 
Laboratory: APPL Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Standard/Full 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Date: ~1'2--3/JS" 
Page:_l_ot.::& 

Reviewer: t=7 
2nd Reviewer:+ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatiao Area 

I. Sample receipt/Technical holding times 

II. GC/MS Instrument performance check 

Ill. Initial calibration/ICV 

IV. Continuing calibration 

v. Laboratory Blanks 

VI. Field blanks 

VII. Surrogate spikes 

VIII. Matrix spike/Matrix spike duplicates 

IX. Laboratory control samples 

X. Field duplicates 

XI. Internal standards 

XII. Compound quantitation RULOQ/LODs 

XIII. Target compound identification 

XIV. System performance 

XV. Overall assessment of data 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

** I d" t I d F II l"d n 1ca es sample un eiWent u va 1 atlon 

Client ID 

rt-
1 EKB91039 

I{- EKB91040 

j EKB91041 
-z.... 
4 EKB91042 

~ EKB91043 

{ EKB91044 \ 

~- EKB91045** 
1-
8 EKB91046 

~ EKB91047 

116 EKB91048 

f1 EKB91049 

12 EKB91050 

1; EKB91051 
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A 
A Not reviewed for Standard validation. 

A Not reviewed for Standard validation. 

A Not reviewed for Standard validation. 

A 
ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

LabiD Matrix Date 

AZ09776 Soil 01/14/15 

AZ09777 Soil 01/14/15 

AZ09778 Soil 01/14/15 

AZ09779 Soil 01/14/15 

AZ09780 Soil 01/14/15 

AZ09781 Soil 01/14/15 

AZ09783** Soil 01/14/15 

AZ09784 Soil 01/14/15 

AZ09785 Soil 01/14/15 

AZ09786 Soil 01/14/15 

AZ09787 Soil 01/14/15 

AZ09788 Soil 01/14/15 

AZ09789 Soil 01/14/15 

1 

I 



LDC #: 33721A1 
SDG #: 75399 
Laboratory: APPL Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Standard/Full 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Client ID LabiD 

~ EKB91052 AZ09790 

~5 EKB91053 AZ09791 

I~ EKB91054 AZ09792 

If? EKB91055 AZ09793 

I fa EKB91056 AZ09794 

I ~9 EKB9105':J AZ09795** 

I fa EKB91058 AZ09796 

~ EKB91059 AZ09797 
'l--
22 EKB91060 AZ09798 

I~ EKB91061 AZ09799 

11; - ' EKB91062** AZ09800** 

lfs EKB91063 AZ09801 

I~ EKB91064 AZ09802 

~ EKB91065 AZ09803 

'?a EKB91066 AZ09804 

ig EKB91067 AZ09805 

l!o EKB91068** AZ09806** 

1sr 1::1\I::H:ll~ AZ09807 

32 ~070 AZ09808 

IL 
AZ09809 

114 

.,. 
TB-01 AZ09976 

lis -1-

TB-02 AZ09977 

I~ EKB91042MS AZ09779MS 

I~ EKB91 042MSD AZ09779MSD 

?l EKB91043MS AZ09780MS 

~ EKB91 043MSD AZ09780MSD 

~ 
r 

EKB91061MS AZ09799MS 

11 EKB91061MSD AZ09799MSD 

42 

1.4~ 

Notes· ... 
1- 1 ~J-;_~p 4 f\/1 ..-I f5"0/2.!:>A-T / -) 

"' <..DH 

- 1~-o fl.?:> ti L_, ,. 
f-J !SD 12 to A L ./ 
~--~ !rD/7--/ AT 
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Water 

Water 
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Soil 

Date: . ;~)r 
Page:£ot~ 

Reviewer:_£:/ 
2nd Reviewer:____!L.:. 

Date 

01/15/15 

01/15/15 

01/15/15 

01/15/15 

01/15/15 

01/15/15 

01/15/15 

01/15/15 

01/15/15 

01/15/15 

01/15/15 

01/15/15 

01/15/15 

01/15/15 

01/15/15 

01/15/15 

01/15/15 

01/15/15 

01/15/15 

01/15/15 

01/17/15 

01/17/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/15/15 

01/15/15 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Volatiles EPA SW 846 Method 

Was a continuing calibration standard analyzed at least once every 12 hours for 
each instrument? 

Were all percent differences (%D) and relative response factors (RRF) within 
method criteria for all CCCs and SPCCs? 

Were all percent differences (%D)~ 20% and relative response factors (RRF) ~ 

Level IV checklist_8260B.wpd 
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Reviewer: FT 
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LDC #: 3 33-L-1 A \ VALIDATION FINDINGS CHECKLIST 

Were the major ions (> 10 percent relative intensity) in the reference spectrum 
evaluated in sample spectrum? 

Were relative intensities of the major ions within .:!: 20% between the sample and the 
reference spectra? 

Did the raw data indicate that the laboratory performed a library search for all 
required peaks in the chromatograms (samples and blanks)? 

~~~~~~~~~~~ 

Target compounds were detected in the field blanks. 

Level IV checklist_8260B.wpd 
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TARGET COMPOUND WORKSHEET 

METHOD: VOA 

-- -

A. Chloromethane U. 1,1,2-Trichloroethane 00. 2,2-Dichloropropane Ill. n-Butylbenzene CCCC.1-Chlorohexane 

B. Bromomethane V. Benzene PP. Bromochloromethane JJJ. 1,2-Dichlorobenzene DDDD. Isopropyl alcohol 

C. Vinyl choride W. trans-1,3-Dichloropropene QQ. 1,1-Dichloropropene KKK. 1,2,4-Trichlorobenzene EEEE. Acetonitrile 

D. Chloroethane X. Bromoform RR. Dibromomethane LLL. Hexachlorobutadiene FFFF. Acrolein 

E. Methylene chloride Y. 4-Methyl-2-pentanone SS. 1,3-Dichloropropane MMM. Naphthalene GGGG. Acrylonitrile 

F. Acetone Z. 2-Hexanone TT. 1,2-Dibromoethane NNN. 1,2,3-Trichlorobenzene HHHH. 1,4-Dioxane 

G. Carbon disulfide AA. Tetrachloroethene UU. 1,1,1,2-Tetrachloroethane 000. 1,3,5-Trichlorobenzene 1111. Isobutyl alcohol 

H. 1,1-Dichloroethene BB. 1,1,2,2-Tetrachloroethane W. lsopropylbenzene PPP. trans-1,2-Dichloroethene JJJJ. Methacrylonitrile 

I. 1,1-Dichloroethane CC. Toluene WW. Bromobenzene QQQ. cis-1,2-Dichloroethene KKKK. Propionitrile 

J. 1,2-Dichloroethene, total DD. Chlorobenzene XX. 1,2,3-Trichloropropane RRR. m,p-Xylenes LLLL. Ethyl ether 

K. Chloroform EE. Ethylbenzene YY. n-Propylbenzene SSS. a-Xylene MMMM. Benzyl chloride 

L. 1,2-Dichloroethane FF. Styrene ZZ. 2-Chlorotoluene TTT. 1,1,2-Trichloro-1,2,2-trifiuoroethane NNNN. Jodomethane 

I M. 2-Butanone GG. Xylenes, total AAA. 1,3,5-Trimethylbenzene UUU. 1,2-Dichlorotetrafluoroethane 0000.1,1-Difiuoroethane 

HH. Vinyl acetate BBB. 4-Chlorotoluene VVV. 4-Ethyltoluene PPPP. N. 1,1,1-Trichloroethane 

I 0. Carbon tetrachloride II. 2-Chloroethylvinyl ether CCC. tert-Butylbenzene WWW. Ethanol QQQQ. 

DDD. 1,2,4-Trimethylbenzene XXX. Di-isopropyl ether RRRR. ' P. Bromodichloromethane JJ. Dichlorodifiuoromethane 

1 

Q. 1,2-Dichloropropane KK. Trichlorofluoromethane EEE. sec-Butylbenzene YYY. tert-Butanol ssss. 
I 

R. cis-1,3-Dichloropropene LL. Methyl-tert-butyl ether FFF. 1,3-Dichlorobenzene ZZZ. tert-Butyl alcohol TTTT. 

S. Trichloroethene MM. 1,2-Dibromo-3-chloropropane GGG. p-Jsopropyltoluene AAAA. Ethyl tert-butyl ether uuuu. 

I T. Dibromochloromethane NN. Methyl ethyl ketone HHH. 1,4-Dichlorobenzene BBBB. tert-Amyl methyl ether vvvv. 

COMPNDL_ VOA.wpd 



LOG#: 3372/ /t I VALIDATION FINDINGS WORKSHEET 
Initial Calibration Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A" . 
. . .. . 

y JN N/A Were all %0 within the validation criteria of <20 %0? - Finding %0 
# Date Standard ID Compound (Limit: <20.0%) Associated Samples 

//lfo/6" Jc,y'- f..oJ/ D 1/Cf x_.:p 2...9 / 
/ 2> fo-v '/) 

I .;o /2 c.:. -1 L - M.Jj 

ICVvoa.wpd 

I 
Page:_of __ 

Reviewer: FT 
2nd Reviewer: d-

L-ct)Cfe ~ c__ -
Qualifications 

J juJ~J j/YJ 

I 

: 

7 



LOC #: 3 3 72l A J 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

........ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Page:~of~ 
Reviewer:----'-FT-'----

2nd Reviewer: t:::l;_ 

YA<!IN/A • ·-·- t"" .................... """''' ..... , ..................... \ ,...,_., _,, ..... , ..... ,_ .. ,., ..... , ..... ...,t" ..... '''-' ..... ,_...,._ ..... ,'-' \' ,, ''I ... ,._,,,,,,,, ....... ,, .............. ,, ....... ,,_, ..... ,-··---'-'_,, .... -· -- ...... 

c oa/-€ -= c._ Y/N 'NIA Were all %0 and RRFs within the validation criteria of <20 %0 and >0.05 RRF? 

Finding %0 Finding RRF 
# Date Standard ID Compound (Limit: <20.0%) (Limit: >0.05) Associated Samples Qualifications 

t/26/JS 0/2 ~ L ,._S' -c..vtJ c.... 2Z f-41' s g-'Pj~ J/tfJ/A 1/l? 
I :l.J ~ ztj 

fS0/2-?:>J3 T- MA 
·I 

I /ltp/1~ 0/2foLJ 7 -ccv fJ /'2(p ~-pzo; _..J /L{J /A foO 
. I I 6(p -vL/ I I 

I ~-o/2.. hAl- M p, 

·' 
--

CONCALwpd 



LDC #: 33 7 2-j /1-) VALIDATION FINDINGS WORKSHEET 
Field Blanks 

M THOD: GC/MS VOA (EPA SW 846 Method 82608) 
. N/A Were field blanks identified in this SDG? 
Y N N/A \fV_;'!, target compounds detected i':Jf~ blanks? 
lank units:~ /issqciated sample units: J 

· I !>In J(8 
_____ ------- -.~.--e: (circle one) . ·-·- ,_,,, .. , ........................ ,... ·-· ...... -~··-·· ................................ --· .. ,... ............ 

Compound Blank ID Sample Identification 

1'7 31_ -~.;- .il"l.. ., r 
::o-= 

f /.7 (o.~t v ()_ n'1J f7 
F v.~ J 0~ t/ ~ r---

L__ 

Blank units: __ _ Associated sample units: __ _ 
Sampling date· 
. ---- -·-·--· .y.-Je: (circle one) . ·-·- -·-· ........ ·--·- .... ,... ___ , .. ,. ~-- ·-·. I ................ ....,, .................. --·I,,..., .... ._.. 

Compound Blank ID Sample Identification 

I I I I I 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

1/-= 
Lj 

I 

/ / 
Page:_of_ 

Reviewer:-'-F_,T __ 
2nd Reviewer: .k_ 

~ 
(JJN 

1'/--P ;~ :u.J --<7 30 t>19<) 

..... 

I I 

Common contaminants such as Methylene chloride, Acetone, 2-Butanone and Carbon disulfide that were detected in samples within ten times the associated field blank concentration were qualified as not 
detected, "U". Other contaminants within five times the field blank concentration were also qualified as not detected, "U". 

FBLKASC2.wpd 



.LDC#: 33 72/A-- ) 

METHOD : GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Page: /of~ 
Reviewer:-'-FT_,__ __ 

2nd Reviewer: 6 

~
e qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an 
associated MS/MSD. Soil I Water. Q 4/ 

~ Was a MS/MSD analyzed every 20 samples of each matrix? lo /( 
Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? J 1 

/! F\ e. =- b' P. P: 
MS MSD 

# MS/MSD 10 Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications 

6f.:.q,_~7 /!:J13 fo 7- 'I ( 70-/'J-/) ( ) ( ) L/ J /IAJ/A (~0 ~ 
Vf 77- 2. < 7g-P-1 > ( ) ( ) I 

...... I 

;<X 7J. -7 ( 73 -/U) ( ) ( ) J.;_ 

D "] ... :z., '1 ( S"~ -J 3' 7.--7 7 ( ~"-J3'f) ( ) J/A Jzt 
A- ( ) ( ) 2/·2--- ( 2..0 ) J .} I l.ltJ I Ar ' 

I \ I \ I \ 

0~4-?:::.i 1!:>8 fot£J./) ( 70-flt/) ( ) ( ) ~ J /vd/A (t-Jl? 
t,{ 7S·7 < 78-P.B> ( ) ( ) 

I ..... 

XX lrP/.1 < 73 -/'}6) ( ) ( ) 

Tf 7"'- I < T~-fJ-}.;> ( ) ( ) 

y ~-0 ( &~-/1Si ( ) ( ) I/ 
() tt:i?J I < sCJ-130J> I~ < 5"9-Js=J ( ) '/A~ 
M ( ) ( ) ~7-~- ( 20 ) _T/U It- /14 
'/ ( ) ( ) 30.2 ( ) 

I 

F ( ) ( ) .2)'.3 ( ) 

0 ( ) ( ) 2.) ·¥ ( I/ ) II ) / 
( ) ( ) ( ) 

( ) ( ) ( ) 

I I Compound II QC Limits (Soil) I RPD (Soil) II QC Limits (Water) I RPD (Water) I 
H. 1, 1-Dichloroethene 59-172% <22% 61-145% <14% 

S. Trichloroethene 62-137% <24% 71-120% <14% 

v. Benzene 66-142% < 21% 76-127% < 11% 

cc. Toluene 59-139% < 21% 76-125% <13% 

DO. Chlorobenzene 60-133% < 21% 75-130% <13% 

MSD.wpd 



.LDC #: 3 3 7 d I A- / 

METHOD : GCIMS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

I / 
Page:_of __ 

Reviewer:_F,_T.:....._.....---
2nd Reviewer: b 

aase see qualifications below for all questions answered "N". Not applicable questions are identified as "NIA". 
vJJ NIA Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an 

/' _, associated MSIMSD. Soil I Water. 
1

/ 0 
~ Was a MSIMSD analyzed every 20 samples of each matrix? 

0
(• 1'-

~ 
- -

MS MSD 
# MS/MSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications 

t/O q. t./ I 2>13 7?:>. cJ < 70-P'h (.,). z ( 70-p-tj) ( ) ~~ \ llA) /A tJ (} 

tA 73-7 ( 7~-p-/l tS-7 < 7R-J2)l ( ) I 
,...,_. 

XX 7;;,, I <73 -1~ l (p ]. '7 (73-/~-) ( ) 

TT 7/p-S" ( 78-jJ-2-) tax,j < 7e-;zz l ( ) 

L 7'/7 <7!>-Jli ) 7°·3 ( 73-/2-fJ ( ) 

y 'hl-tJ { '..) ~J3t; b:l., -'-/ 1 "S-/.3~ ( ) v 
;=. ( ) /7Z ( 3/p-/b0 ( ) .\~/A j)e1f 
f/ . 

( ) 10· 'A ( ~~ -}}, 7) ( ) \ IIA \/A tJO 
)( ( ) S1.3..r (b 7-J3')1 ( ) I 

IJD ( ) 72-. z < 71-;:;.o ( ) ,, 
0 %'"0 <59-/1,~) w<:>J < s~-n~ ( ) \olut /A 
!<.. &.7,s <7¥-t.zt?) ~~j( ( 7lJ-/~t:.) ( ) \)lA.{ lA 

T ( ) IP/;.~ < 7¥-;.z/A ( ) 

FP 73-1 <7b-ptjl SCJ-3 <76-j)cfJ ( ) 

lA/ ,(,.3 <7/-!30) s-S'-) ( 7/-}30) ( ) 

qf:.? 2 (p7 ( 7~-tP/1 7 3, y ( 7}1-j'J-tj) ( ) ') 
~ I 

( ) ( ) ( ) 

( ) ( ) ( ) 

I I Compound II QC Limits (Soil) I RPD !Soil) II QC Limits (Water) I RPD (Water) 
I 

H. 1, 1-Dichloroethene 59-172% <22% 61-145% <14% 

S. Trichloroethene 62-137% <24% 71-120% <14% 
I v. Benzene 66-142% < 21% 76-127% < 11% 

CC. Toluene 59-139% < 21% 76-125% <13% 

DO. Chlorobenzene 60-133% < 21% 75-130% <13% 

MSD.wpd 



.LDC#: 3 372/ A ) 

METHOD : GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Page:~of_7 
Reviewer:__,_FT.!--..---

2nd Reviewer: co= 
~e see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
\ ft=32L N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an 
~ associated MS/MSD. Soil I Water. 

.... 
YIN ~/A 
\ / (cDc:( -e - ........ "i (I) 

MS MSD 
# MS/MSD ID Compound o/oR(Limits) o/oR (Limits) RPD (Limits) Associated Samples Qualifications 

1/0 J... t/ I !I) ( ) ( ) /-Y-& ( ;;.o ) a.~ 1/liJJJA Pe-T 
F ( ) ( ) ~"]_.>- ( J ) ( J; 
FF ( ) ( ) ;;j,.Cf ( I ) I fV{) 
&if::! ( ) ( ) )p-.t) ( J; ) '/ /; tJO 

( ) ( ) ( ) 

( \ ( \ ( \ 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 
' 

( ) ( ) ( ) 

( ) ( ) ( ) 

I I Compound II QC Limits (Soil) I RPD (Soil) II QC Limits (Water) I RPD (Water) I 
H. 1, 1-Dichloroethene 59-172% < 22% 61-145% <14% 

S. Trichloroethene 62-137% < 24% 71-120% <14% 

v. Benzene 66-142% < 21 o/o 76-127% <11% 

CC. Toluene 59-139% < 21 o/o 76-125% <13% 

DO. Ch lorobenzene 60-133% < 21 o/o 75-130% <13% 

MSD.wpd 



LDC #: 3 3 7 J1 fi ) VALIDATION FINDINGS WORKSHEET Page:~t__Z_ 
Laboratory Control Samples (LCS) Reviewer: ___,_F_,_T __ _ 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 
2nd Reviewer: 6 

,Pfe<j~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Ct/N N/A Was a LCS required? 

y JN/A Were the LCS ~ ~ 

' 
~~ ~ ~ ~ 

c/ L 
'-

LCS LCSD 
# LCS/LCSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications 

;ro/2 ~~ 1--t-0.> 0 7-W <~-131> ( ) ( ) ~--9 2-o; J /Y&-r/Jfl) 
( ) ( ) ( ) I sOJzroAL-. M~ L 

/ 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

LCS.wpd 



LDC #: 3 3 7 ;)-j A- } VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Were field duplicate pairs identified in this SDG? 
Were target compounds detected in the field duplicate pairs? 

Concentration ( P/9/Jf:J.-
Compound /& v 2vD 

13!~ J{,p o. 3~ooovj 

Concentration ( ) 

Compound 

Concentration ( ) 

Compound 

Concentration ( ) 

Compound 

FLDUP4.wpd 

Page:_iof~ 
Reviewer: FT 

2nd reviewer: (!; 

a,.,/ RPD 
(,; ;vf}l 

zou I 

RPD Qual 
(,; %) 

Qual 
RPD 

(,; %) 

Qual 
RPD 

(,; %) 



LDC#: 33 72---/4) 

METHOD: GCMS 82608 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:~of ~ 
Reviewer: FT 

2nd Reviewer: C-

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

-

Calibration 

# Standard 10 Date Compound 

I CAL 1/26/2015 c (IS 1) 

Max AA (IS2) 

BB (IS 3) 

Where: 

Reported Recalculated 

(RRF 10 std) (RRF 10 std) 

0.3116 0.3116 

0.1935 0.1935 

0.4988 0.4988 
----- ---L_ ___ 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.3105 0.3105 9.00 

0.2152 0.2152 13.00 

0.5308 0.5308 9.50 

--

Recalculated 

%RSD 

9.00 

13.00 

9.50 



LDC#: 33?}-vj..,IJ_) 

METHOD: GCMS 82608 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:~of / 

Reviewer: FT 

2nd Reviewer: C 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 1/19/2015 c (IS 1) 

Loki AA (IS 2) 

BB (IS 3) 

Where: 

Reported Recalculated 

(RRF 20 std) (RRF 20 std) 

0.4128 0.4128 

0.3336 0.3336 

1.0850 1.0850 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X= Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.3809 0.3809 12.00 

0.3581 0.3581 7.10 

1.1250 1.1250 1.10 

Recalculated 

%RSD 

12.00 

7.10 

1.10 



LDC #: 3 3 7 ~I A- ) VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: rg;;_ 

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the compounds 
identified below using the following calculation: 

% Difference = 100 * (ave. RRF- RRF)/ave. RRF 
RRF = (Ax)(C;5)/(A;5)(Cx) 

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A,= Area of compound, Ais =Area of associated internal standard 
Cx = Concentration of compound, Cis= Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# Standard ID Date Comoound !Reference internal Standard\ (initial) (CC\ ICC\ 

1 Ofl3L~ lz¥;- ~ (1st internal standard) o. 3;{Di o.y~y</ o. tj6 'It/ 
c.ov' .44 tJ. 3r-'B/ o.f2 b~ 0. tj2f:._f (2nd internal standard) 

Lok,' 13/3 (3rd internal standard) 1·/J. 50 ;.12-'8 1-/:YJ/ 

14th intP.rn::~l !';t::~nrl::mi\ 

2 
0/lbfo/1 20 t(Uo rr- {!,., 

(1st internal standard) o. 3/0? 0.:!:./</& 6.3;'/(d 
ae.-V AA 0- CJ.jSl 0-2f(p7 0.2/67 (2nd internal standard) 

tv1A../ 13b (3rd internal standard) O.S30~ o. v~i'1 O.t/77'1 
(4th internal standard\ 

3 (1st internal standard) 

(2nd internal standard) 

(3rd internal standard) 

14th intP.rn::~l !';t::~nrl::~rrl\ 

4 (1st internal standard) 

(2nd internal standard) 

(3rd internal standard) 

(4th internal standard) 

Reported Recalculated 
%0 %0 

'2-2 ~::;... 

I~ ;? 
0.:?~ 0-2'7 

;~ ? 1·3 
CJ. (o / o.b'J 
0-~ t- 2-

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

CONCLC-41S.wpd 



LDC#: '?;;~7'2r/ It I VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: d;_ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

s I ID amp1e 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 /3-\33 
Toluene-dB 1 v ·ire:, 
Bromofluorobenzene 1'1· fS~7 

Sam_Qie ID: 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample ID· 

Surrogate 
Spiked -

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

I ID Sample 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I ID ample 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.1SB.wpd 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

12.. 7 'S" :310 if~~ 
!Y. 7/020 CfK· z, 
;(.f3772- Cf'j· 2 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

'7¥·~ u 
;t,z I 
CjCj-~ 1--

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC#: 33-=t-~JA;-) VALIDATION FINDINGS WORKSHEET . Page:_1 _of_1_ 

Matrix Spike/Matrix Spike Duplicates Results Verification Reviewer: FT 
2nd Reviewer: ~ 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified 
below using the following calculation: 

% Recovery = 100 * (SSC - SC)/SA Where: sse = Spiked sample concentration 
SA = Spike added 

RPD = I MSC - MSC I * 2/(MSC + MSDC) MSC = Matrix spike concentration 

MS/MSD sample: ...6 fe, V-- 3> 7 

1-
I 

Spike Sample Spiked Sample 

Ad~i~ Concentrj~n Concentra}~ 
Compound (yn~ (m4-- <~w. ~ 

j;.;:•:·J:tg2·§;:1''•t;);:t;~:?i\ ;;.;·t>l vi vM~n 
v I I 

M<: ------ M<: M~n 

1, 1-Dichloroethene IJ. 0-'S~ 0.0'/J-1- tJO o.o3to7 0. Oo/-7 
I 

tJ.033LJ o.otj~ Trichloroethene 

Benzene CJ.03o7 o.o4) 
Toluene o.oy/ o.o'fx 

Chlorobenzene I ) o. o2c:r I tJ.037~ 

MSDCLC.1 SB.wpd 

SC = Sample concentration 

MSDC = Matrix spike duplicate concentration 

M::~triY ~nii<P M;:,trh( Snik<> nrmli":.tP I MSlMSQ I 
Percent Recovery Percent Recovery I RPD I 

~ ~:;>,,., ... 1" RPnt""lrtPri RPr""::llr c. ·- .. Rl>""l"rrl:>tPrl 

;o~ /02.-- 1/3 1/3 /D·2 /0-~ 

:1-J,O 1-3-0 /0) ;o/ l(-2- !(_:;---

0'"-s- ~.r- ik-~ lg·.k !l·t/ IY.v 
n.? ~.(, ;o~ /OJ.-" ;63 /?·3 
J?l/ g /.a; ~0. ~ 10-b /0· J ;o./ 



LDC #: "3> "31-2/ Jt j VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer: ___IT 
2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSG/SA Where: SSG = Spiked sample concentration 
SA = Spike added 

RPD = I LCSC- LCSDC I* 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS ID: /50/Z::_, A-1-

I I 
Spike Spiked Sample I I CS II I CSD II I CSll CSD I 
A~~~ cot~rz;tt;~ I II II I Compound (/'VI Percent Recove!X Percent Recove!X RPD 

l?;i;~!;./.f:;:::J~iW~F;~,i.::~iy~,j~i:1't·:~:•l\ 1!:~~i I v \. fcso I I II I II I Recalculated I LCS LCSD LCS Re~orted Recalc. Re~orted Recalc. Re~orted 

1, 1-Dichloroethene o.osV ,VIt D. CJS~ tJ/) ;o &, ]Db / 

Trichloroethene o.os7! II~ or / 
/ 

Benzene 0-~7 1/'i IJ<i / 
/ 

Toluene ~oSB(p II 7 117 / 
0, ofjJ ,[/ jLV /20 1\.) Pr~ v 

Chlorobenzene ' v 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCLC.1SB.wpd 



LDC#: ~~72) 4) VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: L-

THOD: GC/MS VOA (EPA SW 846 Method 82608) 
Y N N/A Were all reported results recalculated and verified for all level IV samples? 
't N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A,){I,)(DF) Example: 
(A,)(RRF)(V0 )(%S) c...-Ax = Area of the characteristic ion (EICP) for the Sample I. D./ r::;o)Z-317,1~ /_~ -

compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

Cone. = ( "X"- 3 & 2/...( ~() s-
I, = Amount of internal standard added in nanograms )( ) 

(ng) ~7ooB( 0. 39b; .~ ;abO 
RRF = Relative response factor of the calibration standard. 

vo = Volume or weight of sample pruged in milliliters (ml) = 
o.a!Jb7j IJ;r or grams (g). ~0 

Df = Dilution factor. 

%S = Percent solids, applicable to soils and solid matrices 
only. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 
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LDC Report# 33721A2b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: MCBH UST KB-91 

LDC Report Date: February 27, 2015 

Parameters: Polynuclear Aromatic Hydrocarbons 

Validation Level: Standard & Full 

Laboratory: APPL, Inc. 

Sample Delivery Group (SDG): 75399 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

EKB91039 AZ09776 Soil 01/14/15 
EKB91040 AZ09777 Soil 01/14/15 
EKB91041 AZ09778 Soil 01/14/15 
EKB91042 AZ09779 Soil 01/14/15 
EKB91043 AZ09780 Soil 01/14/15 
EKB91044 AZ09781 Soil 01/14/15 
EKB91045** AZ09783** Soil 01/14/15 
EKB91046 AZ09784 Soil 01/14/15 
EKB91047 AZ09785 Soil 01/14/15 
EKB91048 AZ09786 Soil 01/14/15 
EKB91049 AZ09787 Soil 01/14/15 
EKB91050 AZ09788 Soil 01/14/15 
EKB91051 AZ09789 Soil 01/14/15 
EKB91052 AZ09790 Soil 01/15/15 
EKB91053 AZ09791 Soil 01/15/15 
EKB91054 AZ09792 Soil 01/15/15 
EKB91055 AZ09793 Soil 01/15/15 
EKB91056 AZ09794 Soil 01/15/15 
EKB91057 AZ09795 Water 01/15/15 
EKB91058 AZ09796 Soil 01/15/15 
EKB91059 AZ09797 Soil 01/15/15 
EKB91060 AZ09798 Soil 01/15/15 
EKB91061 AZ09799 Soil 01/15/15 
EKB91062** AZ09800** Soil 01/15/15 
EKB91063 AZ09801 Soil 01/15/15 
EKB91064 AZ09802 Soil 01/15/15 
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Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

EKB91065 AZ09803 Soil 01/15/15 
EKB91066 AZ09804 Soil 01/15/15 
EKB91067 AZ09805 Soil 01/15/15 
EKB91068** AZ09806** Soil 01/15/15 
EKB91069 AZ09807 Soil 01/15/15 
EKB91070 AZ09808 Soil 01/15/15 
EKB91071 AZ09809 Soil 01/15/15 
EKB91042MS AZ09779MS Soil 01/14/15 
EKB91 042MSD AZ09779MSD Soil 01/14/15 
EKB91043MS AZ09780MS Soil 01/14/15 
EKB91043MSD AZ09780MSD Soil 01/14/15 
EKB91061MS AZ09799MS Soil 01/15/15 
EKB91061MSD AZ09799MSD Soil 01/15/15 
EKB91069MS AZ09807MS Soil 01/15/15 
EKB91 069MSD AZ09807MSD Soil 01/15/15 
EKB91040RE AZ09777RE Soil 01/14/15 
EKB91049RE AZ09787RE Soil 01/14/15 
EKB91051RE AZ09789RE Soil 01/14/15 

**Indicates sample underwent Full validation 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Work Plan for Environmental Hazard Evaluation for UST-91, 
Marine Corps Base Motor Pool, Marine Corps Base Hawaii, Kaneohe, Hawaii (June 
2014), the Project Procedures Manual, U.S. Navy Environmental Restoration Program, 
NAVFAC Pacific (DON 2007), and the U.S. Department of Defense (DoD) Quality 
Systems Manual (QSM) for Environmental Laboratories, Version 5.0 (July 2013). Where 
specific guidance was not available, the data has been evaluated in a conservative 
manner consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Polynuclear Aromatic Hydrocarbons (PAHs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270C using Selected lon Monitoring (SIM) 

All sample results were subjected to Standard data validation, which comprises an 
evaluation of quality control (QC) summary results. Samples appended with a double 
asterisk on the cover page were subjected to Full data validation, which is comprised of 
the QC summary forms as well as the raw data, to confirm sample quantitation and 
identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detect): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the analyte should be considered non-detect at the 
reported concentration due to the presence of contaminants detected in the 
associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound in the associated 
sample(s) was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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Qualification Code Reference 

H Holding times were exceeded. 

S Surrogate recovery was outside QC limits. 

C Calibration o/oRSD, r, ~or o/oD were noncompliant 

R Calibration RRF was <0.05. 

B Presumed contamination from preparation (method blank) 

L Laboratory Control Sample/Laboratory Control Sample Duplicate o/oR or RPD 
was not within control limits 

Q MS/MSD recovery was poor 

E MS/MSD or Duplicate RPD was high. 

Internal standard performance was unsatisfactory 

M Instrument Performance Check (BFB or DFTPP) was noncompliant 

T Presumed contamination from trip blank. 

F Presumed contamination from FB or ER. 

D The analysis with this flag should not be used because another more technically 
sound analysis is available. 

P Instrument performance for pesticides was poor 

*# Unusual problems found with the data. The number following the asterisk (*) will 
indicate the section in the validation report where a description of the problem 
can be found. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met with the following exceptions: 

Required Holding 
Total Days From Time (in Days) From 

Sample Collection Sample Collection 
Sample Compound Until Extraction Until Extraction Flag A orP 

EKB91040RE All TCL compounds 19 14 J (all detects) A 
EKB91049RE UJ (all non-detects) 
EKB91051RE 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (OFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were less than or equal to 15.0% for all 
compounds. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~)were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

Percent differences (%0) were less than or equal to 20.0% for all compounds. 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample EKB91 057 was identified as a rinsate blank. No contaminants were found. 

VII. Surrogates 

Surrogates were added to all samples and blanks as required by the method. All 
surrogate recoveries (%R) were within QC limits with the following exceptions: 

Sample Surrogate %R (Limits) Compound Flag .... 

EKB91049 2-Fiuorobiphenyl 43.5 (46-115) All TCL compounds J (all detects) A 
Terphenyl-d 14 56.0 (58-133) UJ (all non-detects) 

EKB91052 2-Fiuorobiphenyl 34.8 (46-115) All TCL compounds J (all detects) p 
Nitrobenzene-d5 4050 (44-125) UJ (all non-detects) 
Terphenyl-d14 48.5 (58-133) 

EKB91053 2-Fiuorobiphenyl 27.8 (46-115) All TCL compounds J (all detects) p 
Nitrobenzene-d5 1440 (44-125) UJ (all non-detects) 
Terphenyl-d14 38.4 (58-133) 

EKB91056 Nitrobenzene-d5 21300 (44-125) All TCL compounds J (all detects) p 
Terphenyl-d 14 49.7 (58-133) UJ (all non-detects) 

Surrogate recoveries (%R) were not within QC limits for several samples. No data were 
qualified since the method allows for one surrogate %R to be outside the QC limits if the 
surrogate %R is greater than 10%. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD(%R) 
(Associated Samples) Compound (Limits) (Limits) Flag A n 

EKB91 069MS/MSD Benzo(a)anthracene 43.7 (54-122) 47.3 (54-122) J (all detects) A 
(EKB91069) Benzo(b )fluoranthene 32.9 (53-128) 35.3 (53-128) J (all detects) 

Benzo(k)fluoranthene 52.1 (56-123) - J (all detects) 
Chrysene 46.1 (57-118) 52.1 (57-118) J (all detects) 
Fluoranthene 43.1 (55-119) 50.3 (55-119) J (all detects) 
Pyrene 45.5 (55-117) 53.9 (55-117) J (all detects) 
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Relative percent differences (RPD) were within QC limits with the following exceptions: 

Spike ID RPD 
(Associated Samples) Compound (Limits) Flag AorP 

EKB91 042MS/MSD lndeno(1 ,2,3-cd)pyrene 25.8 (S20) UJ (all non-detects) A 
(EKB91042) 

EKB91061MS/MSD 1-Methylnaphthalene 28.9 (S20) UJ (all non-detects) A 
(EKB91061) 2-Methylnaphthalene 29.7 (S20) UJ (all non-detects) 

Acenaphthene 24.7 (S20) UJ (all non-detects) 
Acenaphthylene 27.9 (S20) UJ (all non-detects) 
Benzo(k)fluoranthene 21.9 (S20) UJ (all non-detects) 
Fluorene 20.8 (S20) UJ (all non-detects) 
lndeno(1 ,2,3-cd)pyrene 23.9 (S20) UJ (all non-detects) 
Naphthalene 36.5 (S20) UJ (all non-detects) 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

X. Field Duplicates 

Samples EKB91044 and EKB91045** and samples EKB91054 and EKB91058 were 
identified as field duplicates. No results were detected in any of the samples with the 
following exceptions: 

Concentration (mg/Kg) 

RPD 
Compound EKB91044 EKB91045** (Limits) 

1-Methylnaphthalene 0.58 0.57 2 (S100) 

2-Methylnaphthalene 0.047 0.041 14 (S100) 

Fluoranthene 0.14 0.091 42 (S100) 

Phenanthrene 0.21 0.15 33 (S100) 

Anthracene 0.0024U O.Q75 200 (S100) 

Pyrene 0.0024U 0.22 200 (S100) 

Concentration (mg/Kg) 

I RPD 
Compound EKB91054 EKB91058 (Limits) 

11-Methylnaphthalene 
I 

2.7 

I 
2.7 

I 
0 (S100) 

I 
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Concentration (mg/Kg) 

RPD 
Compound EKB91054 EKB91058 (Limits) 

2-Methylnaphthalene 3.4 3.5 3 {S100) 

Acenaphthene 0.079 0.39 133 {S100) 

Acenaphthylene 0.10 1.5 175 {S100) 

Anthracene 0.093 0.093 0 {S100) 

Benzo(a)anthracene 0.043 0.075 54 {S100) 

Chrysene 0.095 0.10 5 {S100) 

Fluoranthene 0.13 0.13 0 {S1 00) 

Fluorene 0.18 0.15 18 {S100) 

Naphthalene 4.6 4.4 4 {S100) 

Phenanthrene 0.43 0.41 5 {S100) 

Pyrene 0.29 0.35 19 {S100) 

Benzo(a)pyrene 0.0023U 2.1 200 {S100) 

Benzo(b)fluoranthene 0.0023U 1.5 200 {S100) 

Benzo(g, h, i)perylene 0.0023U 0.076 200 {S100) 

Benzo(k)fluoranthene 0.0023U 1.5 200 {S100) 

Dibenzo{a, h)anthracene 0.0023U 0.12 200 {S100) 

lndeno(1 ,2,3-cd)pyrene 0.0023U 0.0086 200 (S100) 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria validation with the following 
exceptions: 
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Sample Compound Finding Flag AorP 

EKB91040RE Benzo(b)fluoranthene Due to lack of resolution between these compounds J (all detects) A 
EKB91043 Benzo(k)fluoranthene in the samples, the laboratory performed the J (all detects) 
EKB91049 quantitation using the total peak area. 
EKB91049RE 
EKB91058 
EKB91068** 
EKB91069 

The reported results for the compounds listed above are biased high. The actual values 
of these compounds are lower than the values reported by the laboratory. 

Raw data were not reviewed for Standard validation. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria for samples which underwent 
Full validation. Raw data were not reviewed for Standard validation. 

XIV. System Performance 

The system performance was acceptable for samples which underwent Full validation. 
Raw data were not reviewed for Standard validation. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 

In the case where more than one result was reported for an individual sample, the least 
technically acceptable results were rejected as follows: 

Sample Compound Flag A or P 

EKB91040RE All TCL compounds R A 
EKB91049RE 
EKB91051RE 

Due to surrogate %Rs, MS/MSD %Rs and RPDs, and peak resolution, data were 
qualified as estimated in twelve samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be rejected (R) are unusable 
for all purposes. Sample results that were found to be estimated (J) are usable for limited 
purposes only. Based upon the data validation all other results are considered valid and 
usable for all purposes. 

V:\LOGIN\ELEMENnMCB HAWAII\33721A2B_E34.DOC 10 



MCBH UST KB-91 
Polynuclear Aromatic Hydrocarbons - Data Qualification Summary - SDG 75399 

Sample Compound Flag A orP Reason (Code) 

EKB91049 All TCL compounds J (all detects) A Surrogate spikes (%R) 
UJ (all non-detects) (S) 

EKB91052 All TCL compounds J (all detects) p Surrogate spikes (%R) 
EKB91053 UJ (all non-detects) (S) 
EKB91056 

EKB91069 Benzo(a)anthracene J (all detects) A Matrix spike/Matrix spike 
Benzo(b)fluoranthene J (all detects) duplicate (%R) (Q) 
Benzo(k)fluoranthene J (all detects) 
Chrysene J (all detects) 
Fluoranthene J (all detects) 
Pyrene J (all detects) 

EKB91042 lndeno(1 ,2,3-cd)pyrene UJ (all non-detects) A Matrix spike/Matrix spike 
duplicate (RPD) (E) 

EKB91061 1-Methylnaphthalene UJ (all non-detects) A Matrix spike/Matrix spike 
2-Methylnaphthalene UJ (all non-detects) duplicate (RPD) (E) 
Acenaphthene UJ (all non-detects) 
Acenaphthylene UJ (all non-detects) 
Benzo(k)fluoranthene UJ (all non-detects) 
Fluorene UJ (all non-detects) 
lndeno(1 ,2,3-cd)pyrene UJ (all non-detects) 
Naphthalene UJ (all non-detects) 

EKB91043 Benzo(b )fluoranthene J (all detects) A Compound quantitation 
EKB91049 Benzo(k)fluoranthene J (all detects) (peak resolution) (*XII) 
EKB91058 
EKB91068** 
EKB91069 

EKB91040RE All TCL compounds R A Overall assessment of 
EKB91049RE data (D) 
EKB91051RE 

MCBH UST KB-91 
Polynuclear Aromatic Hydrocarbons - Laboratory Blank Data Qualification 
Summary - SDG 75399 

No Sample Data Qualified in this SDG 

MCBH UST KB-91 
Polynuclear Aromatic Hydrocarbons - Field Blank Data Qualification Summary -
SDG 75399 

No Sample Data Qualified in this SDG 
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LDC #: 33721A2b 
SDG #: 75399 
Laboratory: APPL Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Standard/Full 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270C-SIM Low Level) 

Date: -z_j t.-'/1-r-' 
Page:_L.of----=-~ 

Reviewer: ~ 
2nd Reviewer: J:!.. 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatico Ama 

I. Sample receipt/Technical holding times 

II. GC/MS Instrument performance check 

Ill. Initial calibration/ICV 

IV. Continuing calibration 

V. Laboratory Blanks 

VI. Field blanks 

VII. Surrogate spikes 

VIII. Matrix spike/Matrix spike duplicates 

IX. Laboratory control samples 

X. Field duplicates 

XI. Internal standards 

XII. Compound quantitation RLILOQ/LODs 

XIII. Target compound identification 

XIV. System performance 

XV. Overall assessment of data 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

I ** Indicates sample underwent Full validation 

. 
Client ID 

~ 
1 EKB91039 

t EKB91040 

? EKB91041 

r EKB91042 

p EKB91043 

if EKB91044 

~ EKB91045** 

i1 EKB91046 

~ EKB91047 

~ EKB91048 

71 EKB91049 

12 EKB91050 

'?3 EKB91051 

I I Ccmmeots 

A , .. svJ 
b 

A '" A 
A f1~ ~~ - j1 

t-JP ~ 
~vJ 

6~ 

A \.L~ 
~'""'-' 1) - [&,,7 l (o I 2-0 

b. 
s'AI Not reviewed for Standard validation. 

~ Not reviewed for Standard validation. 

~ Not reviewed for Standard validation. 

~'N 
NO = No compounds detected 
R = Rinsate 

D = Duplicate 
TB =Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

LabiD Matrix Date 

AZ09776 Soil 01/14/15 

AZ09777 Soil 01/14/15 

AZ09778 Soil 01/14/15 

AZ09779 Soil 01/14/15 

AZ09780 Soil 01/14/15 

AZ09781 Soil 01/14/15 

AZ09783** Soil 01/14/15 

AZ09784 Soil 01/14/15 

AZ09785 Soil 01/14/15 

AZ09786 Soil 01/14/15 

AZ09787 Soil 01/14/15 

AZ09788 Soil 01/14/15 

AZ09789 Soil 01/14/15 
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LDC #: 33721A2b 

SDG #: 75399 
Laboratory: APPL Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Standard/Full 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270C-SIM Low Level) 

Client ID LabiD 

~ EKB91052 AZ09790 

1~ EKB91053 AZ09791 

1~ EKB91054 AZ09792 

11 EKB91055 AZ09793 

"" 18 EKB91056 AZ09794 
t -cR. 19 EKB91 05"" AZ09795** 

2'b EKB91058 AZ09796 

~ EKB91059 AZ09797 

2~ EKB91060 AZ09798 

2~ EKB91061 AZ09799 

~ EKB91062** AZ09800** 

A EKB91063 AZ09801 

2' EKB91064 AZ09802 

2~ EKB91065 AZ09803 

~ EKB91066 AZ09804 

ig EKB91067 AZ09805 

~ EKB91068** AZ09806** 

~ EKB91069 AZ09807 

~2 EKB91070 AZ09808 

r3 EKB91071 AZ09809 

~4 EKB91042MS AZ09779MS 

~ EKB91042MSD AZ09779MSD 

~6 EKB91043MS AZ09780MS 

~7 EKB91 043MSD AZ09780MSD 

~8 EKB91061MS AZ09799MS 

]g EKB91 061 MSD AZ09799MSD 

ro EKB91069MS AZ09807MS .., 
# qo Mi>O 41 

42 -:\t 4 RF 
43 ~ 11 ~E: 
44 +\- \~ Rt-
45 

46 

47 

48 
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Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Water 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Date: '-/ p~;> 
Page:~of_ 

Reviewer: F 7 
2nd Reviewer: 4._ 

Date 

01/15/15 

01/15/15 

01/15/15 

01/15/15 

01/15/15 

01/15/15 

01/15/15 

01/15/15 

01/15/15 

01/15/15 

01/15/15 

01/15/15 

01/15/15 

01/15/15 

01/15/15 

01/15/15 

01/15/15 

01/15/15 

01/15/15 

01/15/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/15/15 

01/15/15 

01/15/15 



LDC #: 33721 A2b 

SDG #: 75399 
Laboratory: APPL Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Standard/Full 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270C-SIM Low Level) 

Notes· 

\5 0\20 A 
,-.. 

I SO '2.0 2.- 0 ,, -<:, 

v \SO 1~1 f> {J \g;,'~o A , \QJ\1---?.. A 

Y- \ <;;'() \ ~ "2. ~ 
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LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Semivolatiles EPA SW 846 Method 

Was a continuing calibration standard analyzed at least once every 12 hours for 
each instrument? 

Were all percent differences (%0) and relative response factors (RRF) within 
method criteria for all CCCs and SPCCs? 

Were all percent differences (%0) ::; 20% and relative response factors (RRF) ?_ 
0.05? 

Level IV checklist_8270C.wpd version 2.0 

Page:_1_of_£__ 
Reviewer: FT 

2nd Reviewer: c!_ 



LDC#: VALIDATION FINDINGS CHECKLIST 

the major ions (> 10 percent relative intensity) in the reference spectrum 
evalllated in sample spectrum? 

Were relative intensities of the major ions within .± 20% between the sample and the 
reference spectra? 

Did the raw data indicate that the laboratory performed a library search for all 
required peaks in the chromatograms (samples and blanks)? 

were detected in the field blanks. 

Level IV checklist_8270C.wpd version 2.0 

Page:_2__of_L 
Reviewer: FT 

2nd Reviewer: ~ 
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VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

- --------

A. Phenol T. 4-Chloroaniline MM. 4-Chlorophenyl-phenyl ether FFF. Di-n-octylphthalate YYY. 2,3,5-Trimethylnaphthalene 

B. Bis (2-chloroethyl) ether U. Hexachlorobutadiene NN. Fluorene GGG. Benzo{b)fluoranthene ZZZ.. Perylene 

C. 2-Chlorophenol V. 4-Chloro-3-methylphenol 00. 4-Nitroaniline HHH. Benzo{k)fluoranthene AAAA. Dibenzothiophene 

D. 1 ,3-Dichlorobenzene W. 2-Methylnaphthalene PP. 4,6-Dinitro-2-methylphenol Ill. Benzo{a)pyrene BBBB. Benzo(a)fluoranthene 

E. 1 A-Dichlorobenzene X. Hexachlorocyclopentadiene QQ. N-Nitrosodiphenylamine JJJ. lndeno(1,2,3-cd)pyrene CCCC. Benzo(b)fluorene 

F. 1 ,2-Dichlorobenzene Y. 2,4,6-Trlchlorophenol RR. 4-Bromophenyl-phenylether KKK. Dibenz(a,h)anthracene DODD. cis/trans-Decalin 

G. 2-Methylphenol Z. 2,4,5-Trichlorophenol SS. Hexachlorobenzene LLL Benzo(g,h,i)perylene EEEE. Biphenyl 

H. 2,2'-0xybis(1-chloropropane) AA. 2-Chloronaphthalene TT. Pentachlorophenol MMM. Bis(2-Chloroisopropyl)ether FFFF. Retene 

I. 4-Methylphenol BB. 2-Nitroaniline UU. Phenanthrene NNN.Aniline GGGG. C30-Hopane 

J. N-Nitroso-di-n-propylamine CC. Dimethylphthalate W. Anthracene 000. N-Nitrosodimethylamine HHHH. 1-Methylphenanthrene 

K. Hexachloroethane DO. Acenaphthylene WW. Carbazole PPP. Benzoic Acid 1111. 1 ,4-Dioxane 

L. Nitrobenzene EE. 2,6-Dinitrotoluene XX. Di-n-butylphthalate QQQ. Benzyl alcohol JJJJ. Acetophenone 

M. lsophorone FF. 3-Nitroaniline yY. Fluoranthene RRR. Pyridine KKKK. Atrazine 

N. 2-Nitrophenol GG. Acenaphthene ZL Pyrene SSS. Benzidine LLLL. Benzaldehyde 

0. 2,4-Dimethylphenol HH. 2,4-Dinitrophenol AAA. Butylbenzylphthalate TTT. 1-Methylnaphthalene MMMM. Caprolactam 

P. Bis(2-chloroethoxy)methane II. 4-Nitrophenol BBB. 3,3'-Dichlorobenzidine UUU.Benzo{b)thiophene NNNN. 

Q. 2,4-0ichlorophenol JJ. Dibenzofuran CCC. Benzo(a)anthracene VW.Benzonaphthothiophene 0000. 
I 

R. 1 ,2,4-Trichlorobenzene KK. 2,4-Dinitrotoluene ODD. Chrysene WWW. Benzo(e)pyrene PPPP. 

S. Naphthalene LL. Diethylphthalate EEE. Bis(2-ethylhexyl)phthalate XXX. 2,6-Dimethylnaphthalene QQQQ. 

I --



LDC#: ~~J?-IA-o-_b VALIDATION FINDINGS WORKSHEET 
Technical Holding Times 

circled dates have exceeded the technical holding times. 
N N/A Were all cooler temperatures within validation criteria? 

METHOD : GC/MS BNA (EPA SW 846 Method 8270C) 

Sample ID Matrix Preserved Sampling Date / ~tractio~ 
t..j2. L-\? SO\ l dl4/,~' '2-l -z._/J \ 

fl~ q'~ I I I 

TECHNICAL HOLDING TIME CRITERIA 

Water: 
Soil: 

Extracted within 7 days, analyzed within 40 days. 
Extracted within 14 days, analyzed within 40 days. 

Analysis date 

~Lah~ 
I 

/ 
Page: _Lot_ 

Reviewer:____,F___,T,___ 
2nd Reviewer: c!:._ 

Loo\e - t--4 
Total# of 

Days Qualifier 

19 j JIAJ/i ~ 
N b+Dei '-



LDC #: ~ ~ 7'?--1 A d::b VALIDATION FINDINGS WORKSHEET 
Surrogate Recovery 

METHOD: GC/MS BNA (EPA SW 846 Method 8270C) 
fication below for all auestions answered "N" licable auestions are identified as "N/A" 

. ~· .. 
Y)N N/A 
Y N JN/A/ Iran -

# Date 

(NBZ) = Nitrobenzene-d5 
(FBP) = 2-Fiuorobiphenyl 
(TPH) = Terphenyl-d14 
(PHL) = Phenol-d5 

SUR.wpd 

'roK was Jess man ·1 u percent, was a reana1ys1s perrormea to connrm 'roK r 

Sample ID 

7-

(p 

I 

,o 

1\ 

-r-1 ~ \~ 

4'-t 

'~ 

\S" 

llo 

Surrogate 

f£>? 

j\j e:>-t 

~ 

f~\ 

fBf 
Tf'l-\ 

f~P 

JJ 

f~? 
tJ~ =l: 
"Tfl-\ 

'II 

tJ~=l:-

(2FP)= 2-Fiuorophenol 
(TBP) = 2,4,6-Tribromophenol 
(2CP) = 2-Chlorophenol-d4 
(DCB) = 1 ,2-Dichlorobenzene-d4 

~s . .;-

'" 0 

nqo 

1..\S'-L 

y~.s-

~·b 

~ ?:> • I 

Lj S. ?::> 

ot.\.~ 
L\OSD 
4~.~ 

21--c,£ 
1'-\J.\.D 
"),£. 4 

I</,. L\-0 

o/oR (Limits) 

( ~b- II~ ) 

( ) 

( ) 

(44-J~ ) 

( ) 

( J; ) 

( ) 

( 41o-li\) 
( ) 

( Yla-1\S" l 
( 90- \3"?) 
( ) 

( ~b- ll~ ) 
( ) 

( V' ) 

( ) 

( Lfh-11~ ) 
( 4'-l-J~ ) 
( s-S-J? 3> ) 
( ) 

( ) 

( ) 

( y ) 

( ) 

( ) 

( 'Ta.J - rl-& ) 
( ) 

()10 0."1. J 
~ 
v 

~ 

·~ 

1 
A 

J /IA~/VT 
~v 

II 

nO ~l.o(,.,J' 

v 
I; 

j j\A..l ~~~ 

I 
.v 

,II 

Page:__Lot__! 

Reviewer:.---l.F..!.T __ 
2nd Reviewer: ~ 

'--'"'4C. - ../ 

Qualifications 

' ( ~-.~o + De.-T ) 

\t-.~Ot V<-T) 
' 

( t-J o + D-e-- t- ) 
'-

() 
. 

n.u 9. u o./'-
u 



LDC #: ~?; 7 ~I A-d-b 

METHOD: GC/MS BNA (EPA SW 846 Method 8270C) 

VALIDATION FINDINGS WORKSHEET 
Surrogate Recovery 

I 7 
Page: __ of __ 

Reviewer:---!.F....!T'--:---
2nd Reviewer: s:::;,_ ml e qualification below for all questions answered "N". Not applicable questions are identified as "N/A". 

Were percent recoveries (%R) for surrogates within QC limits? 
N/A . If 2 or more base neutral or acid surrogates were outside QC limits, was a reanalysis performed to confirm %R? dp = <> Y N tlfA .. -··J ...... ---- ·--- ........... ·- ..................... , ··--- ·--··-· -·- ..... -··-····-- .. _ --········ '"'' ... 

#I Date 

(NBZ) = Nitrobenzene-d5 
(FBP) = 2-Fiuorobiphenyl 
(TPH) = Terphenyl-d14 
(PHL) = Phenol-d5 

SUR.wpd 

Sample ID 

r7 

\ti 

19 

-zo 
21 

Zt-

2.~ 

v:; 

2lP 

:2-9 

3\J 

3~ 

Surrogate 

tJ e:,.e 

N~=t:-
\fl-\ 

T f'\-\ 

~ N~:t; 

f~f 

,v 
~{ 

'~ 
.J 

v 

~'tn: 

j 

(2FP)= 2-Fiuorophenol 
(TBP) = 2,4,6-Tribromophenol 
(2CP) = 2-Chlorophenol-d4 
(DCB) = 1 ,2-Dichlorobenzene-d4 

%R(Limits) 

:>.-lao ( '4'-1- J2A ) 
( ) 

,;l) :Qo 0 ( ~~-J:V~ ) 

4".1 ( §8-J? ?) 
( ) 

I?S" ( 5"6- \?~ 
( ) 

\5'1~.">) < f7 :dJ '-lt.!t 
( ) 

4~.0 <Yio-11~) 
( ) 

0~. ')..-' ( ]; ) 

( ) ,).., 
( 1 ) 

( ) 

4\j.9 ( 11 ) 

( ) 

L\2>.L/ ( 1 ) 

( ) 

4~. ?:> ( ,\; ) 

( ) 

'3?0 ( ~'-\ -1~ ) 
( ) 

IO &tO ( -~ ) 

( ) 

( ) 

( ) 

-

• Qualifications 

y') .Q "1. v-J 
u ........... 

.J1vw!P (NOt De-r ) 
I, \. 

il 

n\0 a, o..tJ 
n 

,;:: .L 

L 

~L 

1 

l 

,L 

J 
n 

~ 01.."'-~ 
\\ 

1 



LDC#: .;3 7::t.IA d-1 

METHOD: GC/MS BNA (EPA SW 846 Method 8270C) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Page: __ /of __ /_ 

Reviewer: FT..,..-__ 
2nd Reviewer:-- cL 

~lf!¥1se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
LlVN N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an 
~ associated MS/MSD. Soil I Water. 

Yf N t/JJA W ·-·-loll- IWI-IIWI-- tJ\..to...,_ll .. ·---·-··-- \lVI' -··- '-11- 1-1-'-IV- J...l\,...1...,_11 .. -IIIVI-11--W \' \.1 '-'I ¥VIIo.lllll '-11- ~- llllll .. ...,i - MS MSD 
# Date MS/MSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples ..Q_ualifications ' 

'2:>~ 4- -?> ~ Jjj ( ) ( ) x-.t~( 1.0 ) t.\ 3:/ u::l''TA lND ~ 
' I 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

?li -+ 2> c:=, TTT ( ) ( ) ~.9 ( --uJ ) 1 .. :--:, ..:rt fjlhlC I A t'lU 
w ( ) ( ) 29-7 ( ) 

I I 

(:tC:::l ( ) ( ) "l-~. "1 ( ) 

PV ( ) ( ) 21.9 ( ) 

hllU ( ) ( ) 71-9 ( ) 

Nr.J ( ) ( ) ?IJ.cj ( ) 

jjj ( ) ( ) ""2.:;.c=, ( ) 

.s ( ) ( ) :?(.. .5" ( J) ) I/ 
( ) ( ) ( ) 

'' yo ""- L\ 1 <!.C(!.... l\?> -7 ( ;-t.l-}1,.1-) 4-1-"3 ( S"L\-p.~ ( ) 31 J /IA-l I A IT De?\: r--

~btbt ?>J..~ ( s~ -1~ '3~-? (S~-PS> ( ) ( 

\H\\-\ 51-, I ( .;b -ll-~ ( ) ( ) 

?OD 41.a-l ( S"==t ~ I~ -;-J.. 1 (51-ltfl) ( ) 

~'/ ~?>.} ( SS'-1\, .;t>.3 cs-s- -\A> ( ) 

.::;_ -~ q~ .S"' r S$ -\\1l s-:, -~ r :SS- I\ t) ( ) if d 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) C0de... - Q "iJjl) !<-. -
( ) ( ) ( ) t\ 'l>lo -~f'D 
( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

MSD.wpd 



LDC#: 3 ?:> 7~/ A J.b VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: SVOA-PAH (EPA SW 846 Method 8270C-SIM) 

Concentration (mg/Kg) 

Analyte 6 7 

TTT 0.58 0.57 

w 0.047 0.041 

yy 0.14 0.091 

uu 0.21 0.15 

w 0.0024U 0.075 

zz 0.0024U 0.22 

Concentration (mg/Kg) 

Analyte 16 20 

TTT 2.7 2.7 

w 3.4 3.5 

GG 0.079 0.39 

DO 0.10 1.5 

w 0.093 0.093 

CCC 0.043 0.075 

DOD 0.095 0.10 

yy 0.13 0.13 

NN 0.18 0.15 

s 4.6 4.4 

uu 0.43 0.41 

zz 0.29 0.35 

Ill 0.0023U 2.1 

GGG 0.0023U 1.5 

LLL 0.0023U 0.076 

HHH 0.0023U 1.5 

KKK 0.0023U 0.12 

JJJ 0.0023U 0.0086 

V:\FIELD DUPLICATES\33721A2b.wpd 

Page:~of_/ 
Reviewer: F 7 

2nd Reviewer: 8 

RPD 
~ 100 

2 

14 

42 

33 

200 

200 

RPD 
~ 100 

0 

3 

133 

175 

0 

54 

5 

0 

18 

4 

5 

19 

200 

200 

200 

200 

200 

200 



LDC#: ~?12-j~ 

METHOD: GC/MS SVOA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and CRQLs 

,lea e see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page: _I of_!_ 
Reviewer: E 7 

2nd Reviewer: ~ 

Y N N/A Were the correct internal standard (IS), quantitation ion and relative response factor (RRF) used to quantitate the compound? 
Y N/A Were compound quantitation and CRQLs adjusted to reflect all sample dilutions and dry weight factors applicable to level IV validation? 

-~ 

.~ 

# Date Sample ID Findings Compounds Qualifications 

X ~ \\ L-\~1 tO Due to lack of resolution between ~~~' f\r\-~ _j/A a-
60 I? I I ~v 

these compounds in the samples, the 
laboratory performed the quantitation 

I I using the total peak area. 
-----------

Comments: See sample calculation verification worksheet for recalculations 

COMQUA.wpd 



LDC #: "3 3=1-J- I A-&:J, 

METHOD: GC/MS BNA (EPA SW 846 Method 8270C) 

VALIDATION FINDINGS WORKSHEET 
Overall Assessment of Data 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

I / 
Page: __ of __ 

Reviewer: FT 
2nd Reviewer: C 

All available information pertaining to the data were reviewed using professional judgement to compliment the determination of the overall quality of the data. 

G.-1 N/A Was the overall quality and usability of the data acceptable? 

-

# Date Sample ID Compound Finding I Qualifications 

I I I 
'-\ ;.., ~ ~ I i y 

I 
c?Uv) I ""->' \fa, c. lui 

I 
~/A 

I 
I 

: C) ~-k ''de_ tt- T 

Comments: __________________________________________________________________________________________________________________ ___ 

OVR.wpd 



LDC#: "".3?>::r2-l AJ--.h 

METHOD: GCMS 82700-SIM 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_/ of / 

Reviewer: FT 

2nd Reviewer: 0 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 1/28/2015 s (IS 1) 
~ 

NN (IS2) 
~ 

yy (IS3) 

Linus DDD (IS4) 

Ill (IS5) 

Reported 

(RRF 1 std) 

1.247 

1.740 

2.147 

1.475 

1.338 

Where: 

Recalculated 

(RRF 1 std) 

1.247 

1.740 

2.147 

1.475 

1.338 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X= Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.223 1.223 2.6 

1.761 1.761 1.6 

2.215 2.215 4.3 

1.372 1.372 8.0 

1.383 1.383 4.6 

Recalculated 

%RSD 

2.6 

1.6 

4.3 

8.0 

4.6 



LDC #: 3 3 ?t ~ I A )..1 VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270C) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: ,d. 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (A.,.)(C1.)/(A1.)(C.) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A. = Area of compound, A1• = Area of associated internal standard 
c. = Concentration of compound, C15 = Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date (Initial) (CC) (CC) 

1 ' 
I 2. f!LOG:l<j 'I =-tO lr.;- 5 (1st IS) \ ,-z-z.. 3 \-b~9 I· hl-4 

c.cv NN (2"d IS) \ -l{pl \.~9 0 \-\{90 
_'fy (3"' IS) 2. '2\\ ')...~~~ '],. ?Jfp 7 
ooo (4"'1S) I . ~-==t:t.-- I· 7-t>s- \-'Y8~ 
I. II (5"' IS) '· -,e~ , • t.J z. l \ -~ 2--) 

16"' ISl 

2 0 \'l-'B \...I~? '2../-z/r: 11st ISl \. "bl--~ \. ?>)f=f 

cvV (2"d IS) \-K~ \ I-~~) 
(3'd IS) 2., 1.-'€>4 ').. •'l-~3Y 
(4"'1S) \ .?-l. 7 \. 'l.l.f 

(5"' IS) 11 \. 2>1 Lf. 1- ?1" 
_(6"' IS) 

3 Ol"J..£ l\S"" I ~t'),;~; 11st IS) I· "JJ; l 1-~' 
eeAj (2"d IS) \·"S\ \.{.,~ 1 

(3"'1S) 7..01f 7- .ol7 
(4"'1S) \.wB \. WtJ 

) (5"' IS) lj I· )..l~ I· 1--l~ 
(6"' IS) 

II Reported I Recalculated I 
II 

%0 
I 

%0 
I 

~.<., S{.(o 
-:f-.? ::f--:~ 
(o.~ fo-~ 
(p.t.j " . ~ '/ 
'1-~J( ).•~ 

~- (p K(o 
~ ,~ fo.~ 
3 . I .3.) 
I 1 I I 

0 .(p"' 0."' '-} 
'Y~~ 1.t; 
(a.~ (o.? 
~ ·~ {p ;~ 

I'J.- 1:.2--
1-9 ·-,., 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270C) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer:._-f{!:...L---

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

5 I ID ample 

Surrogate 
Spiked 

Nitrobenzene-d5 ~\.~~~ 
2-Fiuorobiphenyl I 
Terphenyl-d14 J 
Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

5 I ID amp1e 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

5 I ID ampe 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SURRCALC.wpd 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

1'-\S I· \'1.~\? 1190 

ss. \5 ')-SLl ~::f-.~ 

't>. 01~\~ tO_;-

Percent 
Surrogate Recovery 

Found RePorted 

Percent 
Surrogate Recovery 

Found RePorted 

Percent 
Recovery Percent 

Recalculated Difference 

\190 0 

"1·9 I 
IV\ l 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: ?::>?; J? I A d.- b VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270C) 

Page:_1_of_1_ 

Reviewer: _IT 
2nd Reviewer: .J= 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

% Recovery = 100 * (SSC - SC)/SA Where: sse = Spiked sample concentration 
SA = Spike added 

RPD = I MSC - MSC I * 2/(MSC + MSDC) MSC = Matrix spike concentration 

MS/MSD samples: 31,o 4 3 7 
---

I Compound I 
Spike Sample Spiked Sample 

Ad~\\!.. c~":::\~n c7n:n\~n 
(~ ) ·- M~ <...... -...JM~n 

'-" ---..__) '- ~em ............ MC:: 

Phenol 

N-Nitroso-di-n-propylamine 

4-Chloro-3-methylphenol 

Acenaphthene o-\L. I o.\~1 t'l0 {). \19 D·\\GlJ 

Pentachlorophenol 

Pyrene o.\1.-r o- I L:.l ~.oo?Y 0. l'l- -z,.. 'Z). \:2-7 

SC = Sample concentation 

MSDC = Matrix spike duplicate concentration 

M~+•l~ <>, ; l<o M"'tr;v ~n;L-o nunn.-,to I MSlMSD I 
Percent Recovery Percent Recovery I RPD I 

Ror,lr ..... Ror,l.- Ro,..,lr 

II-~ II-?:> 1\-3 II·~ (_) () 

~~-D ~:?>- 0 It-O 74.0 11· 2- f..-- 11· 2-

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results. 

MSDCLC.wod 



#: ~ 372-I A. :;.-h VALIDATION FINDINGS WORKSHEET Page:_1_of_1_ 

Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification Reviewer:____EI 
2nd Reviewer: .d:_ 

METHOD: GC/MS BNA (EPA SW 846 Method 8270C) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 100 * (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: \90 I '2-'2. A \ - \.. c.....-'::::, 

I Com~und I 
Spike Spike I I CS II I CSD II 
Add\\(q c7n~\~ I II II ( V>'l(,l ) Percent Recove!X Percent Recovery -=-a ' ~ l"'C:n ~ 'J.~n I l"'C: I l"'C: D. Rl'!r.::~lr. Rl'!r.::~lr. 

Phenol 

N-Nitroso-di-n-propylamine 

4-Chloro-3-methylphenol 

Acenaphthene 0. \Cc.l ~A 0-1~~ ,...,A.. ll· 2-- 11-:r- .....--- v 
Pentachlorophenol ~ 
Pyrene 0.\l.o/ lJ 0 • \'2-{o JJ 1~-~ I-;_~ ~~f"' 

/ 

--- --- -

I CSll CSD I 
RPD I 

Rl'!r.::~lr.ool::~tl'!rl 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aqree within 10.0% of the recalculated results. 

LCSCLC.wpd 



LDC #: -, 3 ]2 I A.)._b VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

THOD: GC/MS BNA (EPA SW 846 Method 8270C) 

Page:_1_of_1_ 

Reviewer: FT 
2nd reviewer: 4 

-'--T--'-N=/A':-'- Were all reported results recalculated and verified for all level IV samples? 
----7-~...:...N=/A_,_ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = {A,)(I,)(V,)(DF)(2.0) Example: 
(~.)(RRF)(V.)(V1)(%S) 4\-f- \ - ~:~~~thorl->--A, = Area of the characteristic ion (EICP) for the Sample 1.0. ' 

compound to be measured 

~. = Area of the characteristic ion (EICP) for the specific 
internal standard 

) cone.= ( '2.. ?lo~ ~( -
I. = Amount of internal standard added in nanograms (ng) :::;2-~~ }( }( H } 

"~L\-0 ><o. loB~')">< )( 

0,~1~ 
) 

v. = Volume or weight of sample extract in milliliters (ml) or 30·1/ 
grams (g). 

VI = Volume of extract injected in microliters (ul) = 

VI = Volume of the concentrated extract in microliters (ul) O,s 7 
"'d \ ~6 Of = Dilution Factor. 

%5 = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID ComPound ( ) I ) Qualification 

RECALC.wpd 



LDC Report# 33721A8 

Laboratory Data Consultants, Inc. 
Data Verification Report 

Project/Site Name: MCBH UST KB-91 

LDC Report Date: February 27, 2015 

Parameters: Total Petroleum Hydrocarbons as Extractables 

Validation Level: Standard & Full 

Laboratory: APPL, Inc. 

Sample Delivery Group (SDG): 75399 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

EKB91039 AZ09776 Soil 01/14/15 
EKB91040 AZ09777 Soil 01/14/15 
EKB91041 AZ09778 Soil 01/14/15 
EKB91042 AZ09779 Soil 01/14/15 
EKB91043 AZ09780 Soil 01/14/15 
EKB91044 AZ09781 Soil 01/14/15 
EKB91045** AZ09783** Soil 01/14/15 
EKB91046 AZ09784 Soil 01/14/15 
EKB91047 AZ09785 Soil 01/14/15 
EKB91048 AZ09786 Soil 01/14/15 
EKB91049 AZ09787 Soil 01/14/15 
EKB91050 AZ09788 Soil 01/14/15 
EKB91051 AZ09789 Soil 01/14/15 
EKB91052 AZ09790 Soil 01/15/15 
EKB91053 AZ09791 Soil 01/15/15 
EKB91054 AZ09792 Soil 01/15/15 
EKB91055 AZ09793 Soil 01/15/15 
EKB91056 AZ09794 Soil 01/15/15 
EKB91057 AZ09795 Water 01/15/15 
EKB91058 AZ09796 Soil 01/15/15 
EKB91059 AZ09797 Soil 01/15/15 
EKB91060 AZ09798 Soil 01/15/15 
EKB91061 AZ09799 Soil 01/15/15 
EKB91062** AZ09800** Soil 01/15/15 
EKB91063 AZ09801 Soil 01/15/15 
EKB91064 AZ09802 Soil 01/15/15 
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Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

EKB91065 AZ09803 Soil 01/15/15 
EKB91066 AZ09804 Soil 01/15/15 
EKB91067 AZ09805 Soil 01/15/15 
EKB91068** AZ09806** Soil 01/15/15 
EKB91069 AZ09807 Soil 01/15/15 
EKB91070 AZ09808 Soil 01/15/15 
EKB91071 AZ09809 Soil 01/15/15 
EKB91042MS AZ09779MS Soil 01/14/15 
EKB91 042MSD AZ09779MSD Soil 01/14/15 
EKB91043MS AZ09780MS Soil 01/14/15 
EKB91 043MSD AZ09780MSD Soil 01/14/15 
EKB91061MS AZ09799MS Soil 01/15/15 
EKB91 061 MSD AZ09799MSD Soil 01/15/15 
EKB91071MS AZ09809MS Soil 01/15/15 
EKB91 071 MSD AZ09809MSD Soil 01/15/15 
EKB91044DL AZ09781DL Soil 01/14/15 
EKB91 045DL ** AZ09783DL ** Soil 01/14/15 

**Indicates sample underwent Full validation 

V:\LOGIN\ELEMENDMCB HAWAII\33721A8_E34.DOC 2 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in accordance 
with the Final Work Plan for Environmental Hazard Evaluation for UST-91, Marine Corps 
Base Motor Pool, Marine Corps Base Hawaii, Kaneohe, Hawaii (June 2014), the Project 
Procedures Manual, U.S. Navy Environmental Restoration Program, NAVFAC Pacific 
(DON 2007), and the U.S. Department of Defense (DoD) Quality Systems Manual (QSM) 
for Environmental Laboratories, Version 5.0 (July 2013). Where specific guidance was not 
available, the data has been evaluated in a conservative manner consistent with industry 
standards using professional experience. 

The analyses were performed by the following method: 

Total Petroleum Hydrocarbons (TPH) as Extractables by Environmental Protection Agency 
(EPA) SW 846 Method 8015C 

All sample results were subjected to Standard data validation, which comprises an 
evaluation of quality control (QC) summary results. Samples appended with a double 
asterisk on the cover page were subjected to Full data validation, which is comprised of the 
QC summary forms as well as the raw data, to confirm sample quantitation and 
identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified by 
the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detect): The compound or analyte was analyzed for and positively identified by 
the laboratory; however the analyte should be considered non-detect at the reported 
concentration due to the presence of contaminants detected in the associated 
blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not detected 
by the laboratory; however the reported q uantitation/detection limit is estimated due 
to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound in the associated sample(s) 
was reported as not detected by the laboratory and did not warrant the qualification 
of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 
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Qualification Code Reference 

H Holding times were exceeded. 

S Surrogate recovery was outside QC limits. 

C Calibration %RSD, r, for %D were noncompliant 

R Calibration RRF was <0.05. 

B Presumed contamination from preparation (method blank) 

L Laboratory Control Sample/Laboratory Control Sample Duplicate %R or RPD was 
not within control limits 

Q MS/MSD recovery was poor 

E MS/MSD or Duplicate RPD was high. 

Internal standard performance was unsatisfactory 

M Instrument Performance Check (BFB or DFTPP) was noncompliant 

T Presumed contamination from trip blank. 

F Presumed contamination from FB or ER. 

D The analysis with this flag should not be used because another more technically 
sound analysis is available. 

P Instrument performance for pesticides was poor 

*# Unusual problems found with the data. The number following the asterisk (*) will 
indicate the section in the validation report where a description of the problem 
can be found. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for all 
compounds. 

The percent differences (%0) of the initial calibration verification (ICV) standard were less 
than or equal to 20.0% for all compounds. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

IV. Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were found 
in the laboratory blanks. 

V. Field Blanks 

Sample EKB91 057 was identified as a rinsate blank. No total petroleum hydrocarbons as 
extractables contaminants were found. 

VI. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate recoveries 
(%R) were within QC limits with the following exceptions: 

Sample Surrogate %R (Limits) Compound Flag AorP 

EKB91044 Octacosane 1810 (47-140) TPH as extractables J (all detects) A 
ortho-Terphenyl 1770 (45-130) 

EKB91045** Octacosane 7570 (47-140) TPH as extractables J (all detects) A 
ortho-Terphenyl 1760 (45-130) 
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Surrogate recoveries (%R) were not within QC limits for several samples. No data were 
qualified for samples analyzed at greater than or equal to 5X dilution. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on an 
associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID 
(Associated MS (%R) MSD(%R) 

Samples) Compound (Limits) (Limits) Flag AorP 

EKB91 042MS/MSD TPH as lubricant oil range organics (C24-C36) 139 (39-1 06) - NA -
(EKB91042) 

EKB91 043MS/MSD TPH as diesel range organics (C10-C24) 154 (38-132) - NA -
(EKB91043) TPH as lubricant oil range organics (C24-C36) - 113 (39-106) 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

Spike ID 
(Associated RPD 

Samples) Compound (Limits) Flag AorP 

EKB91 042MS/MSD TPH as lubricant oil range organics (C24-C36) 42.6 (S30) UJ (all non-detects) A 
(EKB91042) 

EKB91 043MS/MSD TPH as diesel range organics (C10-C24) 50.2 (S30) UJ (all non-detects) A 
(EKB91043) TPH as lubricant oil range organics (C24-C36) 53.1 (S30) UJ (all non-detects) 

Percent recoveries (%R) were not within the QC limits for EKB91 071 MS/MSD. Since the 
samples were diluted greater than or equal to 5X, no data were qualified. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

IX. Field Duplicates 

Samples EKB91044 and EKB91045**, samples EKB91044DL and EKB91045DL**, and 
samples EKB91 054 and EKB91 058 were identified as field duplicates. No total petroleum 
hydrocarbons as extractables were detected in any of the samples with the following 
exceptions: 
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Concentration (mg/Kg) 

Compound EKB91044 EKB91045** RPD (Limits) 

TPH as diesel range organics (C10-C24) 12000 14000 15 (S100) 

TPH as lubricant oil range organics (C24-C36) 6200 5700 8 (S100) 

Concentration (mg/Kg) 

Compound EKB91044DL EKB91 045DL •• RPD (limits) 

TPH as diesel range organics (C10-C24) 7500 12000 46 {S100) 

TPH as lubricant oil range organics (C24-C36) 11000 18000 48 (S100) 

Concentration (mg/Kg) 

Compound EKB91054 EKB91058 RPD (Limits}_ 

TPH as diesel range organics (C10-C24) 6600 2700 84 (S100) 

TPH as lubricant oil range organics (C24-C36) 6600 2700 84 (S100) 

X. Compound Quantitation 

All compound quantitations were within validation criteria with the following exceptions: 

Sample Compound Finding Criteria Flag AorP 

EKB91044 All TCL compounds Sample result exceeded Reported result should be J (all detects) A 
EKB91045** calibration range. within calibration range. 

Raw data were not evaluated for the samples reviewed by Standard validation. 

XI. Target Compound Identification 

All target compound identifications met validation criteria for samples which underwent Full 
validation. Raw data were not evaluated for the samples reviewed by Standard validation. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 
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In the case where more than one result was reported for an individual sample, the least 
technically acceptable results were rejected as follows: 

I Sample I Compound I Flag I AorP I 
EKB91044 All TCL compounds R A 
EKB91045** 

Due to surrogate %R, data were qualified as estimated in two samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be rejected (R) are unusable for all 
purposes. Sample results that were found to be estimated (J) are usable for limited purposes 
only. Based upon the data validation all other results are considered valid and usable for all 
purposes. 
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MCBH UST KB-91 
Total Petroleum Hydrocarbons as Extractables -Data Qualification Summary- SDG 
75399 

Sample Compound Flag AorP Reason (Code) 

EKB91042 TPH as lubricant oil range organics (C24-C36) UJ (all non-detects) A Matrix spike/Matrix spike 
duplicate (RPD) (E) 

EKB91043 TPH as diesel range organics (C10-C24) UJ (all non-detects) A Matrix spike/Matrix spike 
TPH as lubricant oil range organics (C24-C36) UJ (all non-detects) duplicate (RPD) (E) 

EKB91044 All TCL compounds R A Overall assessment of 
EKB91045** data (D) 

MCBH UST KB-91 
Total Petroleum Hydrocarbons as Extractables- Laboratory Blank Data Qualification 
Summary - SDG 75399 

No Sample Data Qualified in this SDG 

MCBH UST KB-91 
Total Petroleum Hydrocarbons as Extractables - Field Blank Data Qualification 
Summary - SDG 75399 

No Sample Data Qualified in this SDG 

V:ILOGIN\ELEMENT\MCB HAWAII\33721A8_E34.DOC 10 



LDC#: 33721A8 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 75399 Standard/Full 
Laboratory: APPL Inc. v 
METHOD: GC TPH as Extractables (EPA SW 846 Method 8015,) 

Date: :L /z ~;}S" 
Page:_{_of 't-

Reviewer: F 7 
2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatiao Area 

I. Sample receipUTechnical holding times 

II. Initial calibration/ICV 

Ill. Continuing calibration 

IV. Laboratory Blanks 

v. Field blanks 

VI. Surrogate spikes 

VII. Matrix spike/Matrix spike duplicates 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Compound quantitation RULOQ/LODs 

XI. Target compound identification 

XII. System performance 

)(Ill ()""''"''' nf ri<lt<~ 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

**I d. I d F II n 1cates sample un erwent u validation 

Client ID 

f EKB91039 

t EKB91040 

? EKB91041 

.~. EKB91042 

..3 
5 EKB91043 

% EKB91044 I 

f I 

EKB91045** 
""7 
8 EKB91046 

if EKB91047 

{o EKB91048 

~ EKB91049 

f2 EKB91050 

?3 EKB91051 

I~ EKB91052 

?s EKB91053 

~ EKB91054 0 

L:\Eiement\MCB Hawaii\33721A8W.wpd 

I I Cammeots 

A-tf1 I 

A-t4 vjv JW j JCA/ _: :7ZJ 
.b. I c.ov:.::!... >0 

A 
tvP R.e>...:: IOJ 
~vJ 
..svJ 

A l-C-~ 

-sw D-=- Cp,7 1(,p 1.0 
5W I 

Not reviewed for Standard validation. 

Ll. Not reviewed for Standard validation. 

A Not reviewed for Standard validation. 

sV-V 
ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

~y ~? 

SB=Source blank 
OTHER: 

LabiD Matrix Date 

AZ09776 Soil 01/14/15 

AZ09777 Soil 01/14/15 

AZ09778 Soil 01/14/15 

AZ09779 Soil 01/14/15 

AZ09780 Soil 01/14/15 

AZ09781 Soil 01/14/15 

AZ09783** Soil 01/14/15 

AZ09784 Soil 01/14/15 

AZ09785 Soil 01/14/15 

AZ09786 Soil 01/14/15 

AZ09787 Soil 01/14/15 

AZ09788 Soil 01/14/15 

AZ09789 Soil 01/14/15 

AZ09790 Soil 01/15/15 

AZ09791 Soil 01/15/15 

AZ09792 Soil 01/15/15 

1 

I 



LDC #: 33721A8 
SDG #: 75399 
Laboratory: APPL Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Standard/Full 

C-
METHOD: GC TPH as Extractables (EPA SW 846 Method 8015~) 

Client ID 

17 EKB91055 

I fa EKB91056 

1~ EKB91057 RD 
fo EKB91058 0 
~1 EKB91059 

~2 EKB91060 

~3 EKB91061 

l4 EKB91062** 

~5 EKB91063 

fs EKB91064 

;-, EKB91065 

fa EKB91066 

1e EKB91067 

:fo EKB91068** . 

3' EKB91069 

~ EKB91070 

3~ EKB91071 
& 
34 EKB91042MS ,. 

~5 EKB91 042MSD , 

g6 EKB91043MS / 

~ 
/ 37 EKB91 043MSD 

') 
38 EKB91061MS / 

?e EKB91 061 MSD 
/ 

;b EKB91071MS 

4~ EKB91 071 MSD 

42 ~Co Dl 
43 #1 PL 
44 

45 

;11'; 

Notes· 

' li? D \l..D A ( \ SO\"l-2 B 
1--- l t;)O \ 2l A (p 15""0\"l..\\3 

~ I "S"" 0 I i.-z.. .A.. l 
lf. \ ~\ z..:z .... ~ "].. 
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LabiD 

AZ09793 

AZ09794 

AZ09795~ 

AZ09796 

AZ09797 

AZ09798 

AZ09799 

AZ09800** 

AZ09801 

AZ09802 

AZ09803 

AZ09804 

AZ09805 

AZ09806** 

AZ09807 

AZ09808 

AZ09809 

AZ09779MS 

AZ09779MSD 

AZ09780MS 

AZ09780MSD 

AZ09799MS 

AZ09799MSD 

AZ09809MS 

AZ09809MSD 

Matrix 

Soil 

Soil 

Water 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Date: .tj-3 § l

Page:_2ef_~ 
Reviewer: r 2 

2nd Reviewer: J. 

Date 

01/15/15 

01/15/15 

01/15/15 

01/15/15 

01/15/15 

01/15/15 

01/15/15 

01/15/15 

01/15/15 

01/15/15 

01/15/15 

01/15/15 

01/15/15 

01/15/15 

01/15/15 

01/15/15 

01/15/15 

01/14/15 

01/14/15 

01/14/15 

01/14/15 

01/15/15 

01/15/15 

01/15/15 

01/15/15 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method: ~c HPLC 

Validation Area 

All technical holding times were met. 

Cooler temperature criteria was met. 

Did the laboratory perform a 5 point calibration prior to sample analysis? 

Was a linear fit used for evaluation? If yes, were all percent relative standard 
deviations (o/oRSDl < 20%? 

Was a curve fit used for evaluation? If Yes, what was the acceptance criteria 
used? 

Did the initial calibration meet the curve fit acceptance criteria? 

Were the RT windows properly established? 
' . • • • ' >,.';/";' . ' ,, >:>:> 

IV; lnitia!J::ali~r~tiOn v~tification 

What type of initial calibration verification calculation was performed? __ %D or 
%R 

Was an initial calibration verification standard analyzed after each ICAL for each 
instrument? 

Were all percent differences (%D) 5. 20%.0 or percent recoveries 80-120%? 

What type of continuing calibration calculation was performed? __ %D or 
%R 

Was a continuing calibration analyzed daily? 

Were all percent differences (%D)< 20%.0 or percent recoveries 80-120%? 

Were all the retention times within the acceptance windows? 

Was a method blank associated with every sample in this SDG? 

Was a method blank analyzed for each matrix and concentration? 

Was there contamination in the method blanks? If yes, please see the Blanks 
validation completeness worksheet. 

.·,.··w·''''• . 

VII: Sutr&~ate.sPikes 

Were all surrooate %R within the QC limits? 

If the percent recovery (%R) of one or more surrogates was outside QC limits, was 
a reanalysis performed to confirm %R? 

If any %R was less than 1 0 percent, was a reanalysis performed to confirm %R? 

\An. Matrix... atrix~~r~~. d~~if;it~s ~~~r ... ··:.':'zvl' ....•.• s<:i; 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil/ Water. 

Was a MS/MSD analyzed every 20 samples of each matrix? 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
ICRPDl within the QC limits? 

L4 Summary _r1 wpd version 1. 0 

Yes No NA 
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LDC#: VALIDATION FINDINGS CHECKLIST 

Validation Area 

Was an LCS analyzed for this SDG? 

Was an LCS analyzed per extraction batch? 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
within the QC limits? 

Were performance evaluation (PE) samples~erformed? 

Were the performance evaluation (PE) samples within the acceptance limits? 

Were the retention times of reported detects within the RT windows? 

Were compound quantitation and CRQLs adjusted to reflect all sample dilutions 
and dry weight factors applicable to level IV validation? 

System performance was found to be acceptable. 

Overall assessment of data was found to be acceptable. 

-~~,,>,," >~··· ,"·'··.·,; 
XVI: Field, duplicates , ;,; , ~ , , ,,, ,. ,; 

Field duplicate pairs were identified in this SDG. 

Target compounds were detected in the field duplicates. 

Field blanks were identified in this SDG. 

Target compounds were detected in the field blanks. 

L4 Summary _r1 . wpd version 1. 0 

Yes No NA 
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LDC#: 6372-/~ VALIDATION FINDINDS WORKSHEET 
Surrogate Recovery 

METHOD·~ · _GC HPLC 
Are surrogates required by the method? Yes __ or No 
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N N/A Were surrogates spiked into all samples and blanks? 
Y N N/A Did all surroaate recoveries (%R) meet the QC limite:? .. 

Sample De~= Surrogate 
# ID Co mn Compound %R (Limits) 

Page:_!of_/ 

Reviewer: __IT 
2nd Reviewer: ~ 

Qualifications 

(o 6 /~10 ( <!7- /90 ) J/19~1 ( 1/er J 
f-1 1770 ( 'f~-;30 ) ,? J / 

( ) 

7 I 7_570 ( I ) I 
Jr /7b () ( rV ) .~ 

( ) 

5( tv -vi~ ~..rlc:>-Ja '-0 .,V...LA--f ~'/u~o/ 0~) /?0 9-- .... ...)/ 
2JJ' 30, / u ( ) il 
-~' ( ) v 

/ 

( ) 

( ) 

( ) 

I I I I 
( ) 

I 
( ) 

( ) 

I I I I 

( ) 

I 
( ) 

( ) 

I I I I 
( ) 

I 
( ) 

( ) 

Surrogate Compound Surrogate Compound Surrogate Compound Surrogate Compound 

A Chlorobenzene (CBZ) G Octacosane M Benzo(e)Pyrene s 1-Chloro-3-Nitrobenzene y Tetrachloro-m- xylene 

B 4-Bromofluorobenzene (BFB) H Ortho-Terphenvl N Terphenvl-014 T 3.4-Dinitrotoluene z 2-Bromon~hthalene 

c· a,a,a-Trifluorotoluene I Fluorobenzene (FBZ) 0 Decachlorobiphenvl (DCBl u Tripentvltin AA 1-Chlorooctadecane 

D Bromochlorobenene J n-Triacontane p 1-methvlnaphthalene v Tri-n-propyltin BB 24-DCAA 

E 1 4-Dichlorobutane K Hexacosane Q Dichlorophenyl Acetic Acid (DCAA) w Tributvl Phosphate 

F 1 .4-Difluorobenzene IDFBl L Bromollenzene__ .. __R ___ __4d'illro!:lhen_oL__ X Triohenvl Phosohate 
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LDC #: .3 3 7 2/ A--6' 

METHOD: ~- HPLC 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

· Y '1)1 N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? 
Y.A N/A Was an MS/MSD analyzed every 20 samples for each matrix or whenever a sample extraction was performed? 
Y h IN! A Were the MS/MSD percent recoveries (%R) and relative percent differences (RPD) within QC limits? 

'-' MS MSD 
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Reviewer: _IT 
2nd Reviewer: ~ 

# MS/MSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications 
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LDC#: 3 3] l-/ .tt-,Y VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GC (EPA SW 846 Method 8015C) 

I I 
Concentration !m!i!/K!i!l 

I I Analyte 6 7 

TPH-DRO (C10-C24) 12000 14000 

TPH-LRO (C24-C36) 6200 5700 

Concentration (mg/Kg) 

Analyte 42 43 

TPH-DRO (C10-C24) 7500 12000 

TPH-LRO (C24-C36) 11000 18000 

Concentration (mg/Kg) 

Analyte 16 20 

TPH-DRO (C10-C24) 6600 2700 

TPH-LRO (C24-C36) 6600 2700 

V:\FIELD DUPLICATES\33721A8.wpd 

Page: _Lot_/ 
Reviewer:------:/== 7 

2nd Reviewer:~ 

I 
RPD 
~ 100 

15 

8 

RPD 
~ 100 

46 

48 

RPD 
dOO 

84 

84 



LDC #: 03 7 2j -1:Y" 

METHOD: ~ HPLC 

VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported CRQLs 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

~U NiP: 

# Compound Name Finding Associated Samples 

AI/ 7 C..CO\./ Xct~qL:... (. 7 
J I 

Comments: __________________________________________________________________________ __ 

COMQUANew.wpd 

Page: /of/ 

Reviewer: ___.EI 
2nd Reviewer: ~ 

Qualifications 

J / /} c:/e_ -j-



LDC#: c3 ~72/ ~ 

METHOD:~ HPLC 

VALIDATION FINDINGS WORKSHEET 
Overall Assessment of Data 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page: __!of_L 
Reviewer: P? 

2nd Reviewer: ~ 

All available information pertaining to the data were reviewed using professional judgement to compliment the determination of the overall quality of the data. 

QN N/A Was the overall quality and usability of the data acceptable? 

# Compound Name Finding Associated Samples I Qualifications I 

I I 
A// 

I 
'? c.ot I Rq ~,c___ 

I 
ro.7 

I 
$//4 

I 
I 

-- --·---

Comments: ____________________________________________________________________________________________________________ __ 

OVRNew.wpd 



LDC#: 3 3 72-/ ~ 

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_lot / 

Reviewer: FT 

2nd Reviewer: L 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF =sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 1/21/2015 Diesel C10-C24 

Apollo 

Where: 

Reported Recalculated 

(CF4 std=400) (CF4 std=400) 

1223803 1223803 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

1257627 1257627 3.5 

Recalculated 

%RSD 

3.5 



LDC #: 3 ?J 7 2-/ It){" 

METHOD: GC / HPLC ___ _ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:_Lof_/ 

Reviewer: E) 
. I 

2nd Rev1ewer: ~ 

The percent difference (%0) of the initial calibration average Calibration Factors (CF) and the continuing calibration CFwere recalculated for the compounds identified 
below using the following calculation: 

%Difference::: 100 *(ave. CF -CF)/ave.CF Where: ave. CF = initial calibration average CF 
CF = continuing calibration CF 
A = Area of compound 
C = Concentration of compound 

I Reported I Recalculated II Reported I Recalculated I Standard Calibration 

Ave.-age CF(IcalV CCV I 
I II I I 

ID Date Compound 
CF/ Cone. CF/ Cone. %0 %0 # 

CCV CCV Cone. 

1 (2-7'2-2-2- I /?t /1~ Pie-) e.-/ C!fO -e_:J oJ I ~7~30 /35" 37~-"0 /3537~-o I·~ 7-fc 
c..cV 

2 P·-7'--37 c_c.v !/3!/J) j .J 13'-1 /0 7D /3¥/070 t:,.(c b,C, 

3 2070'/1 t.(1> ~~- J J ;~s-7&:. /0 I 3S76~iJ 8'-0 ~,o 
CC1I 

4 2020~ i?:>/1~ t l !3~S"'J2D I "3.r"/20 7-~ 1-y 
C-CV 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 



LDC #: 3 3 7:? I ,lf--y 
METHOD: GC L HPLC ___ _ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:_Lof_/ 

Reviewer: E,l 
2nd Reviewer: 2 

The percent difference (%D) of the initial calibration average Calibration Factors (CF) and the continuing calibration CF were recalculated for the compounds identified 
below using the following calculation: 

%Difference= 100 *(ave. CF -CF)/ave.CF 

Standard Calibration 
ID Date 

# 

1 '20'2../0'1 
(!{Yf} 

7-('f jtS 

2 

3 

14 I I I 

Where: ave. CF = initial calibration average CF 

Compound 

V/t!-~/(t:Jo -e.2-Y) 

CF = continuing calibration CF 
A= Area of compound 
C = Concentration of compound 

I 
I 

Average CF(Ical)/ CCV 
Cone. 

I Js7 ~.:,3 o 

I II 

Reported I Recalculated II Reported I Recalculated I 
I II I I 

CF/ Cone. CF/ Cone. %0 %0 
CCV CCV 

I 3'/3!'10 /3t3/'/0 y,3 (~~ 

I II I I 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



LDC#: 3~7J-f~ 

METHOD: ~C HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

Page:_1_of_1_ 

Reviewer: F2 
2nd reviewer: ~-

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

Sample ID· .::117 
Surrogate 

I I 
oc..hL..Q~ Y)e 

o - --~er p A.e n. t-t I 
" 0 

Sample ID: 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Surrogate 
Column/Detector Spiked 

I I 
.liJ J3 ':>_, {)- CJ u: 0 ;(3 

,t j 

Surrogate Percent Percent Percent 
Found Recovery Recovery Difference 

I Reported I Recalculated i 
fr'20s- I 7~70 7S70 0 

~3k0~ 17/,p 0 !7bU u 

Surrogate I Surrogate I Percent I Percent ·1 Percent 
Surrogate I Column/Detector I Spiked Found Recovery Recovery Difference 

I 

~---- . ----------- I .. ------ ----~- . ------ I - ---- ---~ Reported I Recalculated I I 

Sample JD· 

I I Surrogate I Surrogate I Percent I Percent I Percent 
I Surrogate Column/Detector Spiked Found Recovery Recovery Difference 

I 1- I I I Reported I Recalculated I I 
I I I I I I I 

SURRCALCNew.wpd 



LDC #: 3 3 7 2-/ + Y VALIDATION FINDINGS WORKSHEET Page:_1 of_1 

Matrix Spike/Matrix Spike Duplicates Results Verification Reviewer: F? 
2nd Reviewer: {!_ 

METHOD:~ _HPLC 
The percent recoveries (%R) and relative percent differences (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

%Recovery = 100 * (SSC - SC)/SA Where 

RPD =(({SSCMS- SSCMSD} * 2) I (SSCMS + SSCMSD))*100 

MS/MSD samples: ....3 ~ + 6 7 

SSC = Spiked sample concentration 
SC = Sample concentration 
SA = Spike added 

MS = Matrix spike 
MSD = Matrix spike duplicate 

r I . ---- I Matrix spike II Matrix Spike Duplicate II MS/MSD I 

I ~ .. ,_.u~~~~"'&~ I ••~nt j"'o~" II ••~nt j"'ove" II "jo II 
,. ,)1'}• .- i" • ,.\1\\i~tl\'l"!t•/;': J•:t, ... ,.;o;.lll·"' ;¥\'r:~~.,.~&$~ ·~ ~,)1J!'>ll.¥.:~~.r:4.1l.ll ~iW:;~~~'t~ Reported Recalc. Reported Recalc. Reported · Recalc. 

Gasoline (8015) 

Diesel (8015) tfO t/0 tJ{) 61& <.3'- ·/ ;s.-z/ !sY CJ.J-.3 7,).--3 SV. 2-l SlJ -2 

Benzene (8021 B) 

Methane (RSK-175) 

2,4-D {8151) 

Dinoseb (8151) 

Naphthalene (831 0) 
-

Anthracene (831 0) 

HMX (8330) --
2,4,6-Trinitrotoluene (8330) 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results. 



LDC #: 3;, 7d-//r{f VALIDATION FINDINGS WORKSHEET Page:_1_of_1_ 

Reviewer: E2 
2nd Reviewer: ~ 

Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: ~C_HPLC 
The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for 
the compounds identified below using the following calculation: 

%Recovery = 1 00 * (SSC/SA) 
RPD =(({SSCLCS- SSCLCSD} * 2) I (SSCLCS + SSCLCSD))*100 

LCS/LCSD samples: /90/ '2--2-- A- J '-C. S. 
j 

Where SSC ::: Spiked sample concentration 
LCS = Laboratory Control Sample 

SA ::: Spike added 
LCSD ::: Laboratory Control Sample duplicate 

SpikeSample I . LcSn IC LCSD II LCS/LCSD I 
Concentration I II II I I Compound ( ) Percent Recovery Percent Recovery RPD 

iJ~~~'~lt\;;~~~~i\:it%~1~~*m';;~!;~~1'X~~%\~~;~ I I II I II I II I I :~~;,~t~~'fr.,))W$.~.;i!i~Y!W..~~~~-tf#A~~'!i~>liU! LCS LCSD Report~d u Recalc. Reported Recalc. Reported _ . _f{ecalc. 

Gasoline (8015) 

Diesel (8015) 'fo.-a A)/1- 3~./ fl.l-4- >:{ f",K' 81-<Y IV~ ~----~-----

Benzene (80218) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (831 0) 
-

Anthracene (831 0) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
results do not aqree within 10.0% of the recalculated results. 



LDC#: j 372-/ ~ 

METHOD: £c_HPLC 
VALIDATION FINDINGS WORKSHEET 

Sample Calculation Verification 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds within 10% of the reported results? 

Concentration= (A)(Fv)(Of) Example: 

Page: _1_of_1_ 

Reviewer: C2 
2nd Reviewer: ~ 

(RF)(Vs or Ws)(%S/1 00) 
Sample ID. #.3U Compound Name p .R 0 Cc /0 - <2 2..;) 

A= Area or height of the compound to be measured 
Fv= Final Volume of extract 
Of= Dilution Factor 

RF= Average response factor of the compound 
In the initial calibration 

Vs= Initial volume of the sample 
Ws= Initial weiaht of the samol 

# Sample ID 

Concentration= ('II g5( g7g3 ( ) (s) ( 5:) {£) 
( ;:;..~ 70 2 7) (so )(o. to 3 ) ( 2-) 

,_._ A ...., 
~alculated Results Reported 

Compound Concentrations Concentrations 
( ) ( ) 

Qualifications 

Comments: ____________________________________________________________________________________________________________________ __ 



~WJuiu LABORATORY DATA CONSULTANTS, INC. 
: ~ ~ ~ ~ •• ~ ~ •• , •• 2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099 
LC>C:: 

Element Environmental LLC 
98-030 Hekaha Street, Unit 9 
Aiea, Hawaii 96701 
ATTN: Mr. Marvin Heskett 

SUBJECT: MCBH UST KB-91, Data Validation 

Dear Mr. Heskett, 

April21, 2015 

Enclosed is the final validation report for the fractions listed below. This SDG was 
received on March 31, 2015. Attachment 1 is a summary of the sample that was 
reviewed for the analysis. 

LDC Project #33999: 

SDG # Fraction 

75802 Volatiles, Polynuclear Aromatic Hydrocarbons, Total Petroleum 
Hydrocarbons as Extractables 

The data validation was performed under Standard & Full Validation guidelines. The 
analyses were validated using the following documents, as applicable to each 
method: 

• Final Work Plan for Environmental Hazard Evaluation for UST-91, 
Marine Corps Base Motor Pool, Marine Corps Base Hawaii, Kaneohe, 
Hawaii, June 2014 

• Project Procedures Manual, U.S. Navy Environmental Restoration 
Program NAVFAC Pacific, DON 2007 

• U.S. Department of Defense Quality Systems Manual for 
Environmental Laboratories, Version 5.0, July 2013 

• EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, 
update 1, July 1992; update IIA, August 1993; update II, September 
1994; update liB, January 1995; update Ill, December 1996; update 
lilA, April 1998; IIIB, November 2004; Update IV, February 2007 

Please feel free to contact us if you have any questions. 

Andrew Kong 
Project Manager/Senior Chemist 

L:\Eiement\MCB Hawaii\33999COV.wpd UL-SF 



He Attachment 1 

lt~t~1:t~~~~s~~t~r~t~~i~~1P8~!~!i~!~~~~l«<~~-tl~i~ifcf~Jtt~tlt~1f(t~~if~~~;~fffl:PrzM~§lillll{itii!~E2!lll~1~~r~~ff~~!~~i!~~~~lrfill~~~~ll 
~ M~ I " 

DATE I DATE VOA (8270C- TPH-E 
REC'D DUE (82608) SIM) (8015C) ~DC SDG# 

l'~~tBii:J:;t/V~¥e~is'6ii~~~~iiA~~~~~~1. w Is wl s w Is Tw Is lw Is lw Is lw Is lw Is lw Is lw Is lw Is lw Is lw Is lw Is lw Is lw Is lw Is 
75802 I 

75802;;...__-+-'-;;..;....;;....;..;....;..;'-1 

[otal AIAK 5 I o I 4 I o I 4 I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I o I 13 

Shaded cells indicate Full validation (all other cells are Standard validation). These sample counts do not include MS/MSD, and DUPs L:\Eiement\MCB Hawaii\33999ST.wpd 



LDC Report# 33999A 1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: MCBH UST KB-91 

LDC Report Date: April14, 2015 

Parameters: Volatiles 

Validation Level: Standard & Full 

Laboratory: APPL, Inc. 

Sample Delivery Group (SDG): 75802 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

EKB91072 AZ12345 Water 03/10/15 
EKB91073 AZ12346 Water 03/10/15 
EKB91074** AZ12347** Water 03/10/15 
EKB91075 AZ12348 Water 03/10/15 
TRIP BLANK-1 AZ12349 Water 03/10/15 
EKB91072MS AZ12345MS Water 03/10/15 
EKB91 072MSD AZ12345MSD Water 03/10/15 

**Indicates sample underwent Full validation 

V:\LOGIN\ELEMENnMCB HAWAII\33999A 1_E34.DOC 1 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Work Plan for Environmental Hazard Evaluation for UST-91, 
Marine Corps Base Motor Pool, Marine Corps Base Hawaii, Kaneohe, Hawaii (June 
2014), the Project Procedures Manual, U.S. Navy Environmental Restoration Program, 
NAVFAC Pacific (DON 2007), and the U.S. Department of Defense (DoD) Quality 
Systems Manual (QSM) for Environmental Laboratories, Version 5.0 (July 2013). Where 
specific guidance was not available, the data has been evaluated in a conservative 
manner consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Volatile Organic Compounds (VOCs) by Environmental Protection Agency (EPA) SW 
846 Method 8260B 

All sample results were subjected to Standard data validation, which comprises an 
evaluation of quality control (QC) summary results. Samples appended with a double 
asterisk on the cover page were subjected to Full data validation, which is comprised of 
the QC summary forms as well as the raw data, to confirm sample quantitation and 
identification. 

V:ILOGINIELEMENnMCB HAWAII\33999A 1_E34.DOC 2 



The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detect): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the analyte should be considered non-detect at the 
reported concentration due to the presence of contaminants detected in the 
associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound in the associated 
sample(s) was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

V:\LOG IN\ELEMENnMCB HAWAII\33999A 1_E34.DOC 3 



Qualification Code Reference 

H Holding times were exceeded. 

S Surrogate recovery was outside QC limits. 

C Calibration %RSD, r, ~ or %D were noncompliant 

R Calibration RRF was <0.05. 

B Presumed contamination from preparation (method blank) 

L Laboratory Control Sample/Laboratory Control Sample Duplicate %R or RPD 
was not within control limits 

Q MS/MSD recovery was poor 

E MS/MSD or Duplicate RPD was high. 

Internal standard performance was unsatisfactory 

M Instrument Performance Check (BFB or DFTPP) was noncompliant 

T Presumed contamination from trip blank. 

F Presumed contamination from FB or ER. 

D The analysis with this flag should not be used because another more technically 
sound analysis is available. 

P Instrument performance for pesticides was poor 

*# Unusual problems found with the data. The number following the asterisk (*) will 
indicate the section in the validation report where a description of the problem 
can be found. 

V:\LOGIN\ELEMENnMCB HAWAII\33999A1_E34.DOC 4 



I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A bromofluorobenzene (BFB) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (%RSO) were less than or equal to 15.0% for all 
compounds with the following exceptions: 

Associated 
~ te Compound o/oRSD Samples Flag AorP 

03/16/15 Vinyl chloride 17 All samples in SDG 75802 UJ (all non-detects) A 
Chloroform 30 UJ (all non-detects) 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification standard were less 
than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

Percent differences (%0) were less than or equal to 20.0% for all compounds. 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V:ILOGIN\ELEMENT\MCB HAWAII\33999A 1_E34.DOC 5 



VI. Field Blanks 

Sample TRIP BLANK-1 was identified as a trip blank. No contaminants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (o/oR) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (o/oR) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (o/oR) were within QC limits. 

X. Field Duplicates 

Samples EKB91 072 and EKB91 073 were identified as field duplicates. No results were 
detected in any of the samples with the following exceptions: 

Concentration (ug/L) 
RPD 

Compound EKB91072 EKB91073 (Limits) 

0.27 0.30U 200 (S50) 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria for samples which underwent Full 
validation. Raw data were not reviewed for Standard validation. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria for samples which underwent 
Full validation. Raw data were not reviewed for Standard validation. 

XIV. System Performance 

The system performance was acceptable for samples which underwent Full validation. 
Raw data were not reviewed for Standard validation. 

V:\LOGIN\ELEMENnMCB HAWAII\33999A 1_E34.DOC 6 



XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

Due to initial calibration o/oRSD, data were qualified as estimated in five samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. Sample results that were found to be estimated (J) are usable for 
limited purposes only. Based upon the data validation all other results are considered 
valid and usable for all purposes. 

V:\LOGINIELEMENnMCB HAWAII\33999A 1_E34.DOC 7 



MCBH UST KB-91 
Volatiles - Data Qualification Summary - SDG 75802 

Sample Compound Flag A orP Reason (Code) 

EKB91072 Vinyl chloride UJ (all non-detects) A Initial calibration 
EKB91073 Chloroform UJ (all non-detects) (%RSD) (C) 
EKB91074** 
EKB91075 
TRIP BLANK-1 

MCBH UST KB-91 
Volatiles - Laboratory Blank Data Qualification Summary - SDG 75802 

No Sample Data Qualified in this SDG 

MCBH UST KB-91 
Volatiles - Field Blank Data Qualification Summary - SDG 75802 

No Sample Data Qualified in this SDG 

V:\LOGIN\ELEMENT\MCB HAWAII\33999A1_E34.DOC 8 



LDC #: 33999A 1 

SDG #: 75802 
Laboratory: APPL Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Standard/Full 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Date: f/gJ-r 
Page:~of_/ 

Reviewer: t=7 
2nd Reviewer: & 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatiao A[ea 

I. Sample receipt/Technical holding times 

II. GC/MS Instrument performance check 

Ill. Initial calibration/ICV 

IV. ContinuinQ calibration 

v. Laboratory Blanks 

VI. Field blanks 

VII. Surrogate spikes 

VIII. Matrix spike/Matrix spike duplicates 

IX. Laboratory control samples 

X. Field duplicates 

XI. Internal standards 

XII. Compound quantitation RULOQ/LODs 

XIII. Target compound identification 

XIV. System performance 

XV. Overall assessment of data 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

**I d' I d n 1cates sample un erwent Full validation 

Client ID 
'f-
1 EKB91072 

2 EKB91073/ 

'3 EKB91074** 

4 EKB91075 

5 TRIP BLANK-1 

6 EKB91072MS 

7 EKB91072MSD 

8 

9 

10 

11 \l;la~\~ A l 
12 

13 

L:\Eiement\MCB Hawaii\33999A1W.wpd 

I I Cammeots 

A til 
.f\. 

s~A ~;, f.$:,.{) ~ /~ ( 

-b. c..d{ ~ -z-0 
..A 
fJO TE> - ~ 

A 
A 
A L-C... ~ 

u~ p - ,, 2-

~ 

~ Not reviewed for Standard validation. 

A Not reviewed for Standard validation . 

.IJ. Not reviewed for Standard validation. 

A 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

,_. 

FB = Field blank EB = Equipment blank 

LabiD 

AZ12345 

AZ12346 

AZ12347** 

AZ12348 

AZ12349 

AZ12345MS 

AZ12345MSD 

1 

tal £:::: 0 

SB=Source blank 
OTHER: 

Matrix Date 

Water 03/10/15 

Water 03/10/15 

Water 03/10/15 

Water 03/10/15 

Water 03/10/15 

Water 03/10/15 

Water 03/10/15 

I 



LDC #: b ~ ~9CfA J VALIDATION FINDINGS CHECKLIST 

Method: Volatiles EPA SW 846 Method 8260 

Were all percent relative standard deviations (%RSD) and relative response factors 
within method criteria for all CCCs and SPCCs? 

a curve fit used for evaluation? 

criteria of> 0.990? 

Was a continuing calibration standard analyzed at least once every 12 hours for 
each instrument? 

Were all percent differences (%D) and relative response factors (RRF) within 
method criteria for all CCCs and 

Were all percent differences (%D) s 20% and relative response factors (RRF) ~ 
0.05? 

Level IV checklist_8260B.wpd 

Page:_1_of_L 
Reviewer: FT 

2nd Reviewer: ~ 



LOG#: VALIDATION FINDINGS CHECKLIST 

Were the major ions (> 10 percent relative intensity) in the reference spectrum 
evaluated in sample spectrum? 

Were relative intensities of the major ions within~ 20% between the sample and the 
reference spectra? 

Did the raw data indicate that the laboratory performed a library search for all 
required peaks in the chromatograms (samples and blanks)? 

Target compounds were detected in the field blanks. 

Level IV checklist_8260B.wpd 

Page:_l__ of_l__ 
Reviewer: FT 

2nd Reviewer: c._ 
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TARGET COMPOUND WORKSHEET 

METHOD: VOA 

- ----

A. Chloromethane U. 1 , 1 ,2-Trichloroethane 00. 2,2-Dichloropropane Ill. n-Butylbenzene CCCC.1-Chlorohexane 

B. Bromomethane V. Benzene PP. Bromochloromethane JJJ. 1 ,2-Dichlorobenzene DODD. Isopropyl alcohol 

C. Vinyl choride W. trans-1 ,3-Dichloropropene QQ. 1, 1-Dichloropropene KKK. 1 ,2,4-Trichlorobenzene EEEE. Acetonitrile 

D. Chloroethane X. Bromoform RR. Dibromomethane LLL. Hexachlorobutadiene FFFF. Acrolein 

E. Methylene chloride Y. 4-Methyl-2-pentanone SS. 1 ,3-Dichloropropane MMM. Naphthalene GGGG. Acrylonitrile 

F. Acetone Z. 2-Hexanone TT. 1 ,2-Dibromoethane NNN. 1 ,2,3-Trichlorobenzene HHHH. 1,4-Dioxane 
I 

I 

G. Carbon disulfide AA. Tetrachloroethene UU. 1,1, 1 ,2-Tetrachloroethane 000. 1 ,3,5-Trichlorobenzene 1111. Isobutyl alcohol 

H. 1, 1-Dichloroethene 88. 1, 1,2,2-Tetrachloroethane W. lsopropylbenzene PPP. trans-1 ,2-Dichloroethene JJJJ. Methacrylonitrile 

I. 1, 1-Dichloroethane CC. Toluene WW. Bromobenzene QQQ. cis-1 ,2-Dichloroethene KKKK. Propionitrile I 

J. 1 ,2-Dichloroethene, total DD. Chlorobenzene XX. 1 ,2,3-Trichloropropane RRR. m,p-Xylenes LLLL. Ethyl ether 

I 

K. Chloroform EE. Ethylbenzene YY. n-Propylbenzene SSS. a-Xylene MMMM. Benzyl chloride 

L. 1 ,2-Dichloroethane FF. Styrene ZZ. 2-Chlorotoluene TTT. 1,1 ,2-Trichloro-1 ,2,2-trifluoroethane NNNN. lodomethane 

M. 2-Butanone GG. Xylenes, total AAA. 1 ,3,5-Trimethylbenzene UUU. 1 ,2-Dichlorotetrafluoroethane 0000.1, 1-Difluoroethane 
I 

i 

N. 1,1, 1-Trichloroethane HH. Vinyl acetate BBB. 4-Chlorotoluene VVV. 4-Ethyltoluene PPPP. 

0. Carbon tetrachloride II. 2-Chloroethylvinyl ether CCC. tert-Butylbenzene www. Ethanol QQQQ. 
I 

P. Bromodichloromethane JJ. Dichlorodifluoromethane ODD. 1,2,4-Trimethylbenzene XXX. Di-isopropyl ether RRRR. 

Q. 1 ,2-Dichloropropane KK. Trichlorofluoromethane EEE. sec-Butylbenzene YYY. tert-Butanol ssss. 

R. cis-1 ,3-Dichloropropene LL. Methyl-tert-butyl ether FFF. 1,3-Dichlorobenzene ZZZ. tert-Butyl alcohol TTTT. I 

S. Trichloroethene MM. 1 ,2-Dibromo-3-chloropropane GGG. p-lsopropyltoluene AAAA. Ethyl tert-butyl ether uuuu. 
I 

T. Dibromochloromethane NN. Methyl ethyl ketone HHH. 1 ,4-Dichlorobenzene BBBB. tert-Amyl methyl ether vvvv. 

COMPNDL VOAwod 



LDC#: a ?,~~<J'A J 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 
r t-'le ~eseE 
~ f..J. N/A 

~ i}.J N/A 
N N/A 

(~ N/A 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration 

'r'(N tJ/A • •-•- _, •-• •- - _,_ •""- """"' ,,_ ,_, __ ,_, _,w,_ -· ·-.J( •-'/Jvo •-- _,_ • -·-- • "" , 

Findin~ Finding RRF 
# Date Standard ID Compound (Limit:< 15%) (Limit: >0.05) 

(!,/IIP/t~ /U1L- Thor (!. /7 
'--- !<-- GO 

INICALwpd 

Page:_{ot_! 
Reviewer:--l-FT.,!.__ __ 

2nd Reviewer: ~ 

Associated Samples Qualifications 

All .J /tA..l /A- {NO 
J/ .JL - / 



LDC #: 0 ~ a;c;;9A I VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

fv\N N/A Were field duplicate pairs identified in this SDG? 

\ 1/N N/A Were target compounds detected in the field duplicate pairs? 

Concentration ( tA:;J,/4 
V' 

Compound I . ?---

AA 0.21 0.3ocA 

Concentration ( ) 

Compound 

Concentration ( ) 

Compound 

Concentration ( ) 

Compound 

FLDUP4.wpd 

Page:_Lof~ 
Reviewer: FT 

2nd reviewer: _ _,LP---

Qual/ RPD 
(;; 62.}%) 

d..OU I 

RPD Qual 
(;; %) 

Qual 
RPD 

(;; %) 

Qual 
RPD 

(;; %) 



LDC #: <3 0 'J9CJrt I 

METHOD: GCMS 82608 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: _j_ of -/ 

Reviewer: FT 

2nd Reviewer: ~ 
? 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF =sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 3/16/2015 c (IS 1) 

Thor AA (IS2) 

BB (IS 3) 

Where: 

Reported Recalculated 

(RRF 10 std) (RRF 10 std) 

0.4820 0.4820 

0.5550 0.5550 

0.9089 0.9089 

Ax= Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X = Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

- --~ 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

0.5153 0.5153 17.00 

0.5661 0.5661 11.00 

0.9139 0.9139 7.40 

Recalculated 

%RSD 

17.00 

11.00 

7.40 



LDC #: 3 t> ?~t:t /t) VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: '5{__ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the compounds 
identified below using the following calculation: 

% Difference = 100 * (ave. RRF- RRF)/ave. RRF 
RRF = (Ax)(C;.)/(A;.)(C.) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, 
Cx = Concentration of compound, 

Calibration 
# Standard ID Date Compound (Reference internal Standard) 

1 
eM- Thor .3 jlt.j;) (!_ (1st internal standard) 

A4 (2nd internal standard) 

'13.J3 (3rd internal standard) 

14tb internal st;=mrl;mi) 

2 (1st internal standard) 

(2nd internal standard) 

(3rd internal standard) 

(4th internal standard) 

3 (1st internal standard) 

(2nd internal standard) 

(3rd internal standard) 

!4th intemai_<::t'lndard) 

4 (1st internal standard) 

(2nd internal standard) 

(3rd internal standard) 

(4th internal standard) 

A.,. = Area of associated internal standard 
C;. = Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

(initial) (CC) (CC} 

O.S/~ 3 o.4-r;L/ /J.y£)Lj 
a.rt..t.. 1 o.rtff/~ t;~-iJ!Yt 

a. il3i b. St'/37 0-.f'/37 

Reported Recalculated 
%0 %0 

;2 j.)..-

3._y '-.3--Q 

!I II 

I 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results 

CONCLC-41S.wpd 



LDC #: 3 3 CZCJ /rt J VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: L 

The percent recoveries ("'oR) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

Sample ID: 

Surrogate 
Spiked 

Dibromofluoromethane d.~·''~ 
1 ,2-Dichloroethane-d4 .1.. (p' 773 
Toluene-dB ~JI. {pJIO 

Bromofluorobenzene ;;..7 . ..3//, 

S I ID ample 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample ID· 

Surrogate 
Spiked 

-
Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I ID ampe 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I 10 amp e 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.1SB.wpd 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

:L ~. !091~ ;o;.7 
~ ~. Ol7b7 i==f-Z... 
~Jt. S'172 3 '7'7·7 
2..fe;. %~</'7 CJf. ?J 

Percent 
Surrogate Recovery 

Found R8Jl_orted 

Percent 
Surrogate Recovery 

Found Re_]Jorted 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

'"1'1- 7 t1 

CJ7·~ 
9~-7 I 
'7%- ~ ); 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC#: 3 3 'Jc;J/~ I VALIDATION FINDINGS WORKSHEET . Page:_1_of_1_ 
Matrix Spike/Matrix Spike Duplicates Results Verification Reviewer: FT 

2nd Reviewer: ~ 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified 
below using the following calculation: 

%Recovery= 100 *(SSG- SC)/SA 

RPD = I MSC- MSC I * 2/(MSC + MSDC) 

MS/MSD sample: C:, -J I 

I I 
Spike 

Ad de~ 
Compound ( L{t:l 'h 

!':.'!;,_;;.,_•, u ,.,,, .. ''"·''"··"···,;: MS 

Where: SSG = Spiked sample concentration 
SA= Spike added 

MSC = Matrix spike concentration 

Sample Spiked Sample 
Concentrtn 

( lA~ 
ConcentraJr[ 

{IA.'9. 
v v 

MSn ------ MS MSn 

1, 1-Dichloroethene to-O /0. u tJO q_Cf{ q .Cf I 

Trich loroethene Cf.~{p i-G.O 

Benzene ~-!CiJ '7·70 
Toluene Cf- 7Ji '1-~ I 
Chlorobenzene II J) '1·?2 CJ.(,/ 

SC = Sample concentration 

MSDC = Matrix spike duplicate concentration 

M"triY SnikP Matrix Soike Ouolicate I MSlMSD 

Percent Recovery Percent Recovery I RPD 

o~n~ ... ~,.. o~ lr_ Ronm·t<>rl _Rer:,.lr: t:> R.,~~r~, .bto,-1 

CfCf, I CJCJ. 7 99, I ~'J .. J o.~o 0.,6 
Cfg.t, 1K.? Cf~-0 7t.o J-7 ~-7 

~K.:1 <7~'7 ~r:ro 91.0 1-0f /·f I 

Cf7-~ CJ 7-.} '7C I ~r .. / ;.._ }( :>.){ 

12·2- ?J-.;;- '11... .7 crt. .7 Lj.y o/.K" 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree 
within 10.0% of the recalculated results. 

MSDCLC.1SB.wpd 



LDC #: 3 .3 9'7 57 /j- I VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer:____..El 
2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSC/SA 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) 

Where: sse = Spiked sample concentration 
SA = Spike added 

LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS ID: /'> 0~ I&;, A T 1_(!__ ~ 

I . -·- ~---- Spike Spiked Sample -~ 1 cs II 1 csn I/ 1 CSII csn I 

. Compound ( A~d4d/ 4--. Got~~ri:Jn I Percent Recovery II Percent Recovery II RPD I 
'H*t1;;~1t!i~\'jf[<1:~f;;t\~i}~~;~~%'i~~Y;}~i;(: Jv 1 I I II I II I I ~:\#(i~:'±:~/~~~t~~~1,';!~,fh!'i:,\\i,hfii!'~\!)i\f LCS LCSD LCS LCSD Reported Recalc. Reported Recalc. Reported Recalculated 

1 1 , 1-Dichloroethene I' 0 
• D I tJ A I 'l-'l "\ . 1-J D. "'"'· "'/ "t'l-''1 V . 

1 
Trichloroethene I I 4 · \ ~ q I' '-/. '11. j / 

'1·'\'? ~9.3 9,.3 /v Benzene 

Toluene j. (()~ .. 9(., .:~ ~~ .. 3 2 
Chlorobenzene v W' II·% _l__ J; II ct~.g I 9\ ·'i tJV 

/ 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

LCSCLC.1 SB.wpd 



LDC #: 3 3 ~ CJ~ rJ I VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: L 

THOD: GC/MS VOA (EPA SW 846 Method 82608) 
Y N N/A Were all reported results recalculated and verified for all level IV samples? 
Y N N/A Were all recalculated results for dete.cted target compounds agree within 10.0% of the reported results? 

Concentration = (A )(I,)( OF) Example: 
(A;,)(RRF)(V 0 )(%S) 

.# 3 0 - f: 1 ).p (}..( A = Area of the characteristic ion (EICP) for the Sample 1.0. 
' 

compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

-.30</ 'jj A-
I, = Amount of internal standard added in nanograms Cone.= ( ) ( ) ( ) 

(ng) s-8 I tf</0) ( o. ~a p)I:J ) ( ) 

RRF = Relative response factor of the calibration standard. 

vo = Volume or weight of sample pruged in milliliters (ml) = /L or grams (g). 0. ;r- ~ cr ~ '-<if 
Of = Dilution factor. 

%S = Percent solids, applicable to soils and solid matrices 
only. 

Reported Calculated 
Concentration Concentration 

# Sample 10 Compound ( ) ( ) Qualification 

lo fo. / ;( '1 u tJ. ¢- - CJ./~'7..\' 0. 3 J"S'3 "2--
I I 

o. '17 2 IL - L{<= 

u 

RECALC.1SB.wpd 



LDC Report# 33999A2b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

ProjectJSite Name: MCBH UST KB-91 

LDC Report Date: April14, 2015 

Parameters: Polynuclear Aromatic Hydrocarbons 

Validation Level: Standard & Full 

Laboratory: APPL, Inc. 

Sample Delivery Group (SDG): 75802 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

EKB91072 AZ12345 Water 03/10/15 
EKB91073 AZ12346 Water 03/10/15 
EKB91074** AZ12347** Water 03/10/15 
EKB91075 AZ12348 Water 03/10/15 
EKB91072MS AZ12345MS Water 03/10/15 
EKB91 072MSD AZ12345MSD Water 03/10/15 

**Indicates sample underwent Full validation 

V:\LOGIN\ELEMENnMCB HAWAII\33999A2B_E34.DOC 1 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Work Plan for Environmental Hazard Evaluation for UST-91, 
Marine Corps Base Motor Pool, Marine Corps Base Hawaii, Kaneohe, Hawaii (June 
2014), the Project Procedures Manual, U.S. Navy Environmental Restoration Program, 
NAVFAC Pacific (DON 2007), and the U.S. Department of Defense (DoD) Quality 
Systems Manual (QSM) for Environmental Laboratories, Version 5.0 (July 2013). Where 
specific guidance was not available, the data has been evaluated in a conservative 
manner consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Polynuclear Aromatic Hydrocarbons (PAHs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270C using Selected lon Monitoring (SIM) 

All sample results were subjected to Standard data validation, which comprises an 
evaluation of quality control (QC) summary results. Samples appended with a double 
asterisk on the cover page were subjected to Full data validation, which is comprised of 
the QC summary forms as well as the raw data, to confirm sample quantitation and 
identification. 

V:\LOGIN\ELEMENDMCB HAWAII\33999A2B_E34.DOC 2 



The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detect): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the analyte should be considered non-detect at the 
reported concentration due to the presence of contaminants detected in the 
associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound in the associated 
sample(s) was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

V:\LOGIN\ELEMENnMCB HAWAII\33999A2B_E34.DOC 3 



Qualification Code Reference 

H Holding times were exceeded. 

S Surrogate recovery was outside QC limits. 

C Calibration %RSD, r, ~or %D were noncompliant 

R Calibration RRF was <0.05. 

B Presumed contamination from preparation (method blank) 

L Laboratory Control Sample/Laboratory Control Sample Duplicate %R or RPD 
was not within control limits 

Q MS/MSD recovery was poor 

E MS/MSD or Duplicate RPD was high. 

Internal standard performance was unsatisfactory 

M Instrument Performance Check (BFB or DFTPP) was noncompliant 

T Presumed contamination from trip blank. 

F Presumed contamination from FB or ER. 

D The analysis with this flag should not be used because another more technically 
sound analysis is available. 

P Instrument performance for pesticides was poor 

*# Unusual problems found with the data. The number following the asterisk (*) will 
indicate the section in the validation report where a description of the problem 
can be found. 

V:ILOGIN\ELEMENnMCB HAWAII\33999A2B_E34.DOC 4 



I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (OFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (o/oRSO) were less than or equal to 15.0% for all 
compounds. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

Percent differences (%0) were less than or equal to 20.0% for all compounds. 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SOG. 

V:ILOGIN\ELEMENTIMCB HAWAII\33999A2B_E34.DOC 5 



VII. Surrogates 

Surrogates were added to all samples as required by the method. Surrogate recoveries 
(%R) were not within QC limits for EKB91 073. No data were qualified since the method 
allows for one surrogate %R to be outside the QC limits if the surrogate %R is greater 
than 10%. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

Spike 10 RPD 
(Associated Samples) Compound (Limits) Flag AorP 

EKB91 072MS/MSD Anthracene 24.1 {S20) NA -
(EKB91072) 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

X. Field Duplicates 

Samples EKB91072 and EKB91073 were identified as field duplicates. No results were 
detected in any of the samples. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations met validation criteria for samples which underwent Full 
validation. Raw data were not reviewed for Standard validation. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria for samples which underwent 
Full validation. Raw data were not reviewed for Standard validation. 

XIV. System Performance 

The system performance was acceptable for samples which underwent Full validation. 
Raw data were not reviewed for Standard validation. 

V:ILOGINIELEMENTIMCB HAWAII\33999A2B_E34.DOC 6 



XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 

V:\LOGINIELEMENT\MCB HAWAII\33999A2B_E34.DOC 7 



MCBH UST KB-91 
Polynuclear Aromatic Hydrocarbons - Data Qualification Summary - SDG 75802 

No Sample Data Qualified in this SDG 

MCBH UST KB-91 
Polynuclear Aromatic Hydrocarbons - Laboratory Blank Data Qualification 
Summary - SDG 75802 

No Sample Data Qualified in this SDG 

MCBH UST KB-91 
Polynuclear Aromatic Hydrocarbons - Field Blank Data Qualification Summary -
SDG 75802 

No Sample Data Qualified in this SDG 

V:\LOGIN\ELEMENnMCB HAWAII\33999A2B_E34.DOC 8 



LDC #: 33999A2b 

SDG #: 75802 
Laboratory: APPL Inc. 

FA I-/ 

VALIDATION COMPLETENESS WORKSHEET 
Standard/Full 

METHOD: GC/MS Somivolatiles (EPA SW 846 Method 8270C-SIM Low Level) 

Date: 1M\ 
Page:__.Lof_l 

Reviewer:~ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatico Area 

I. Sample receipt/Technical holding times 

II. GC/MS Instrument performance check 

Ill. Initial calibration/ICV 

IV. Continuing calibration 

v. Laboratory Blanks 

VI. Field blanks 

VII. Surrogate spikes 

VIII. Matrix spike/Matrix spike duplicates 

IX. Laboratory control samples 

X. Field duplicates 

XI. Internal standards 

XII. Compound quantitation RULOQ/LODs 

XIII. Target compound identification 

XIV. System performance 

XV. Overall assessment of data 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

** Indicates sample underwent Full validation 

Client ID 

r-
1 EKB91072 

~ EKB91073 

! EKB91074** 

i EKB91075 

5 EKB91072MS 

6 EKB91072MSD 

7 

8 

9 

10 /SO \317A 

11 

12 

13 

L:\Eiement\MCB Hawaii\33999A2bW.wpd 

I I Ccmmeots 

A t-A 
.Lts 

A-,A D lo ;f~j) - ~ .c.;-
A .:::....c4~ 

~ 

ND pft 

svJ 
ovJ 

A l- c.. "::. 

tJ{) D .:: /,2---

A 
A Not reviewed for Standard validation. 

A. Not reviewed for Standard validation . 

.Lt Not reviewed for Standard validation . 

.L) 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

LabiD 

AZ12345 

AZ12346 

AZ12347** 

AZ12348 

AZ12345MS 

AZ12345MSD 

1 

1 c'( ~ "20 

V(_) 

SB=Source blank 
OTHER: 

Matrix Date 

Water 03/10/15 

Water 03/10/15 

Water 03/10/15 

Water 03/10/15 

Water 03/10/15 

Water 03/10/15 

I 



LDC#: VALIDATION FINDINGS CHECKLIST 

EPA SW 846 Method 

Was a continuing calibration standard analyzed at least once every 12 hours for 
each 

Were all percent differences (%0) and relative response factors (RRF) within 
method criteria for all CCCs and SPCCs? 

Were all percent differences (%0) ~ 20% and relative response factors (RRF) ~ 
0.05? 

Level IV checklist_8270C.wpd version 2.0 

Page:_1_of~ 
Reviewer: FT 

2nd Reviewer: G 



LDC#: VALIDATION FINDINGS CHECKLIST 

Were the major ions {> 10 percent relative intensity) in the reference spectrum 
evaluated in sample spectrum? 

Were relative intensities of the major ions within .:t 20% between the sample and the 
reference spectra? 

Did the raw data indicate that the laboratory performed a library search for all 
required peaks in the chromatograms (samples and blanks)? 

in the field blanks. 

Level IV checklist_8270C.wpd version 2.0 

No NA 

Page:__£_of_2__ 
Reviewer: FT 

2nd Reviewer: ~ 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

--- ---- -

A. Phenol T. 4-Chloroaniline MM. 4-Chlorophenyl-phenyl ether FFF. Di-n-octylphthalate YYY. 2,3,5-Trimethylnaphthalene 

B. Bis (2-chloroethyl) ether U. Hexachlorobutadiene NN. Fluorene GGG. Benzo(b)fluoranthene ZZZ. Perylene 

C. 2-Chlorophenol V. 4-Chloro-3-methylphenol 00. 4-Nitroaniline HHH. Benzo(k)fluoranthene AAAA. Dibenzothiophene 

D. 1 ,3-Dichlorobenzene W. 2-Methylnaphthalene PP. 4,6-Dinitro-2-methylphenol Ill. Benzo(a)pyrene BBBB. Benzo(a)fluoranthene 

E. 1 A-Dichlorobenzene X. Hexachlorocyclopentadiene QQ. N-Nitrosodiphenylamine JJJ. lndeno(1 ,2,3-cd)pyrene CCCC. Benzo(b)fluorene 

F. 1 ,2-Dichlorobenzene Y. 2,4,6-Trichlorophenol RR. 4-Bromophenyl-phenylether KKK. Dibenz(a,h)anthracene DODD. cis/trans-Decalin 

G. 2-Methylphenol Z. 2,4,5-Trichlorophenol SS. Hexachlorobenzene LLL. Benzo(g, h, i)perylene EEEE. Biphenyl 

H. 2,2'-0xybis(1-chloropropane) AA. 2-Chloronaphthalene TT. Pentachlorophenol MMM. Bis(2-Chloroisopropyl)ether FFFF. Retene 

I. 4-Methylphenol BB. 2-Nitroaniline UU. Phenanthrene NNN. Aniline GGGG. C30-Hopane 

J. N-Nitroso-di-n-propylamine CC. Dimethylphthalate W. Anthracene 000. N-Nitrosodimethylamine HHHH. 1-Methylphenanthrene 

K. Hexachloroethane DO. Acenaphthylene WW. Carbazole PPP. Benzoic Acid 1111. 1 ,4-Dioxane 

L. Nitrobenzene EE. 2,6-Dinitrotoluene XX. Di-n-butylphthalate QQQ. Benzyl alcohol JJJJ. Acetophenone 

M. lsophorone FF. 3-Nitroaniline YY. Fluoranthene RRR. Pyridine KKKK. Atrazine 

N. 2-Nitrophenol GG. Acenaphthene ZZ. Pyrene SSS. Benzidine LLLL. Benzaldehyde 

0. 2,4-Dimethylphenol HH. 2,4-Dinitrophenol AAA. Butylbenzylphthalate TTT. 1-Methylnaphthalene MMMM. Caprolactam 

P. Bis(2-chloroethoxy)methane II. 4-Nitrophenol BBB. 3,3'-Dichlorobenzidine UUU. Benzo(b)thiophene NNNN. 

Q. 2,4-Dichlorophenol JJ. Dibenzofuran CCC. Benzo(a)anthracene VW. Benzonaphthothiophene 0000. 

I 
R. 1 ,2,4-Trichlorobenzene KK. 2,4-Dinitrotoluene ODD. Chrysene WWW. Benzo( e)pyrene PPPP. 

I S. Naphthalene LL. Diethylphthalate EEE. Bis(2-ethylhexyl)phthalate XXX. 2,6-Dimethylnaphthalene QQQQ. 

I 

COMPNDL_SVOA.wpd 
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LDC#: :P sjo;<J A- :L .b VALIDATION FINDINGS WORKSHEET 
Surrogate Recovery 

METHOD: GC/MS BNA (EPA SW 846 Method 8270C) 

(NBZ) = Nitrobenzene-d5 
(FBP) = 2-Fiuorobiphenyl 
(TPH) = Terphenyl-d14 

SUR 8270D.wpd 

(2FP)= 2-Fiuorophenol 
(TBP) = 2,4,6-Tribromophenol 
(2CP) = 2-Chlorophenol-d4 

Page:_lof_/ 
Reviewer:.____,_F...!.T __ 

2nd Reviewer:_,cz'.....,..· __ 
-



LDC#: 3.3 '7~/71~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Page: __ /of __ / 

Reviewer: __ FT __ _ 
2nd Reviewer: ~ -

~dse see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~N N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no. indicate which matrix does not have an 

_/N N/A • ·--- ···-····-- _ .. _.] ___ -·-·] -- --"'1""'-- -· ___ .. ,,_.,,.. 
C.oc;;/e.. = [:.-YJNMIA Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

~ 

MS MSD 
# Date MS/MSDID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications 

Scol (p vv ( ) ( ) 2'/./ ( zo ) /_ ... J,fJ /A ( /ll.t 
( ) ( ) ( ) 

/ 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

I \ I ' ( _)_ 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( \ ( \ ( ) 

MSD.wpd 



LDC#: 3 3 Cj ~/71 ~.h 

METHOD: GCMS 82700-SIM 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ / 
Page: __ of __ 

Reviewer: FT 

2nd Reviewer: L 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

-- ----

Calibration 

# Standard ID Date Compound 

I CAL 3/10/2015 s (IS 1) -
NN (IS2) 

~ 
yy {IS3) 

Yoda DDD (IS4) 

Ill {ISS) 

Reported 

(RRF 1 std) 

2.218 

2.610 

2.476 

2.433 

2.197 

Where: 

--

Recalculated 

(RRF 1 std) 

2.218 

2.610 

2.476 

2.433 

2.197 

Ax = Area of compound 

Cx = Concentration of compound 

S = Standard deviation of the RRFs 

X= Mean of the RRFs 

Ais = Area of associated internal standard 

Cis = Concentration of internal Standard 

--- --

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

2.037 2.037 2.0 

2.498 2.498 11.0 

2.286 2.286 2.3 

2.185 2.185 6.0 

2.080 2.080 5.8 

Recalculated 

%RSD 

2.0 

11.0 

2.3 

6.0 

5.8 



LDC#: 3 3 '7'7 ~ 7t~b VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270C) 

Page:_1_of_1_ 

Reviewer:_fl 
2nd Reviewer:----'-'~~-

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(C;,)/(A;,)(Cx) 

-------

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A. = Area of compound, A~s = Area of associated internal standard 
Cx = Concentration of compound, C1, = Concentration of internal standard 

- r- I Reported Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF I RRF I RRF 
# Date (Initial) (CC) (CC) 

1 o.cy 13/'2CJ/I ~ ~ (1st IS) .:/-067 .2-007 7---CJ07 

tJN (2"" IS) :J_ '1'12f' r::l-7" {; ;;J,7b~ 

'/'/ (3"' IS) :;... ~J(/&; :<-I gc:r 2. -j_Jf9 
PPP (4"'1S) :1.-/~ f.?t,& 1·/h~ 
III (5"' IS) -;;.ow I- Cf~ lf /-'7b y 

16"' IS\ 

2 11st IS\ 

(2"" IS) 

(3'• IS) 

(4"'1S) 

(5"' IS) 

16"' IS\ 

3 11st IS\ 

(2"" IS) 

(3"' IS) 

(4"' IS) 

(5"' IS) 

16"' IS\ 

II Reported I Recalculated I 
II 

%D I %D I 
/-) /-J 
I I ;I 
y-.3 <./-3 
jO ;0 
S·t'c 

~ 

~ -0 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



LDC #: d 3 /9~71 d)-b VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270C) 

Page:_1_of_1_ 

Reviewer: FT 
2nd reviewer: d" 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

s I ID ample 

Surrogate 
Spiked 

Nitrobenzene-d5 J-ltb~ 
2-Fiuorobiphenyl I 
Terphenyl-d14 Jt 
Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

S I ID ample 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

S I ID ample 

Surrogate 
Spiked 

Nitrobenzene-dS 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SURRCALC.wpd 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

I·~~ 710 7'/-7 
f./'/7(}.7 fp(. c./ 
f.,{ 2'1;/g Bj. 7 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

7Y. 7 0 

!,/. y I 
g' /. 7'1 J' 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: J 3 f ?/ /J :2 .b VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270C) 

Page:_1_of_1_ 

Reviewer:_fl 
2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

% Recovery = 1 00 * (SSC - SC)/SA Where: sse = Spiked sample concentration 
SA = Spike added 

RPD = I MSC - MSC I * 2/(MSC + MSDC) 

MS/MSD samples: £ -1 0 

I Compound I 
Spike 

Add~1L ( 1.19. ) 

1- MC:: MSn 

Phenol 

N-Nitroso-di-n-propylamine 

4-Chloro-3-methylphenol 

Acenaphthene 'f. a '-1· 0 
Pentachlorophenol 

Pyrene 1-o 'i·D 

MSC = Matrix spike concentration 

Sample SpikedS~~ 
Conce~~ion Concentra · n 

( t-<ft, ) (U;} 

........... MS MSn 

/VO ;).~7 3-:l7 

tJJ} 3-/~ 3-rlp 

SC = Sample concentation 

MSDC = Matrix spike duplicate concentration 

_M~triY Snik" M~triY Snik" Onnlil"-"'t" I 114S1114SD I 
Percent Recovery Percent Recovery I RPD I 

R"'""''" .... . R"'""''" ,., 
R"'""''" 

7'/,3 7r':3 It/·k ~~~ Cj,Ct:, '7:b 

77-~ 7l_..V i''"f·D ~/,o ;j.O //.u 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results. 

MSDCLC.wod 



LDC #: ? 3 '?J'J/J~b VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

Page:_1_of_1_ 

Reviewer: _II 
2nd Reviewer:~<(::..;:_ __ 

METHOD: GC/MS BNA (EPA SW 846 Method 8270C) 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00 * (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: I 6--z:;J ~ J 7 ~ L c ~ 

I I 
Spike Spike I I CS II I CSD II 
Ad de Concen~~n 

I II II Compound < v~ fL > ( t.<Jt, 4 Percent Recove!i': Percent Recovery 

r•'-11 \.J 1 I "'~~,"~r,-, -". , ... , . , '~, 1 r~ 1 r~n I r.~ 1 r.~n D R"""'l" 
(;!,.,..,,,. 

Phenol 

N-Nitroso-di-n-propylamine 

4-Chloro-3-methylphenol 

Acenaphthene '/-00 tJtfJ- ..:3 .Tip tV~ %~,u k'~O ...------
Pentachlorophenol -----1-oo j ~ tv~ 

v 
Pyrene {.oB /0 7-- JO~ 

- - -- --------

I CS£1 CSD I 
RPD I 

(;!,.,..,,,., ll:>t<>rl 

-

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aqree within 10.0% of the recalculated results. 

LCSCLC.wpd 



LDC #: }3 £'!/~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT 

METHOD: GC/MS BNA (EPA SW 846 Method 8270C) 
2nd reviewer: h 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 1 0. 0% of the reported results? 

Concentration = (A,)(I.)(V,)(DF)(2.0) Example: 
(A,)(RRF)(V0)(V;)(%S) 

#0 s 
~ = Area of the characteristic ion (EICP) for the Sample I.D. I 

compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 

I internal standard 
~-s- (O?tiJ 

I, = Amount of internal standard added in nanograms (ng) Cone. = ( Lj Cfj f .}( }( }( } 

b ~ ~3(o)( ~·o}}? )( 1'010 )( ) 

vo = Volume or weight of sample extract in milliliters (ml) or 
grams (g). 

VI = Volume of extract injected in microliters (ul) = (}. bi 2 u~/L-VI = Volume of the concentrated extract in microliters (ul) 

Df = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound { l { l Qualification 

RECALC.wpd 



LDC Report# 33999A8 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: MCBH UST KB-91 

LDC Report Date: April14, 2015 

Parameters: Total Petroleum Hydrocarbons as Extractables 

Validation Level: Standard & Full 

Laboratory: APPL, Inc. 

Sample Delivery Group (SDG): 75802 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

EKB91072 AZ12345 Water 03/10/15 
EKB91073 AZ12346 Water 03/10/15 
EKB91074** AZ12347** Water 03/10/15 
EKB91075 AZ12348 Water 03/10/15 
EKB91072MS AZ12345MS Water 03/10/15 
EKB91 072MSD AZ12345MSD Water 03/10/15 

**Indicates sample underwent Full validation 

V:\LOGIN\ELEMENnMCB HAWAII\33999A8_E34.DOC 1 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Final Work Plan for Environmental Hazard Evaluation for UST-91, 
Marine Corps Base Motor Pool, Marine Corps Base Hawaii, Kaneohe, Hawaii (June 
2014), the Project Procedures Manual, U.S. Navy Environmental Restoration Program, 
NAVFAC Pacific (DON 2007), and the U.S. Department of Defense (DoD) Quality 
Systems Manual (QSM) for Environmental Laboratories, Version 5.0 (July 2013). Where 
specific guidance was not available, the data has been evaluated in a conservative 
manner consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Total Petroleum Hydrocarbons (TPH) as Extractables by Environmental Protection 
Agency (EPA) SW 846 Method 8015C 

All sample results were subjected to Standard data validation, which comprises an 
evaluation of quality control (QC) summary results. Samples appended with a double 
asterisk on the cover page were subjected to Full data validation, which is comprised of 
the QC summary forms as well as the raw data, to confirm sample quantitation and 
identification. 

V:\LOGIN\ELEMENDMCB HAWAII\33999A8_E34.DOC 2 



The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detect): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the analyte should be considered non-detect at the 
reported concentration due to the presence of contaminants detected in the 
associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound in the associated 
sample(s) was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

V:\LOGINIELEMENT\MCB HAWAII\33999A8_E34.DOC 3 



Qualification Code Reference 

H Holding times were exceeded. 

S Surrogate recovery was outside QC limits. 

C Calibration %RSD, r, ~ or %D were noncompliant 

R Calibration RRF was <0.05. 

B Presumed contamination from preparation (method blank) 

L Laboratory Control Sample/Laboratory Control Sample Duplicate %R or RPD 
was not within control limits 

Q MS/MSD recovery was poor 

E MS/MSD or Duplicate RPD was high. 

Internal standard performance was unsatisfactory 

M Instrument Performance Check (BFB or DFTPP) was noncompliant 

T Presumed contamination from trip blank. 

F Presumed contamination from FB or ER. 

D The analysis with this flag should not be used because another more technically 
sound analysis is available. 

P Instrument performance for pesticides was poor 

*# Unusual problems found with the data. The number following the asterisk (*) will 
indicate the section in the validation report where a description of the problem· 
can be found. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) were less than or equal to 20.0% for 
all compounds. 

The percent differences (%0) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0% for all compounds. 

Ill. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

Percent differences (%0) were less than or equal to 20.0% for all compounds. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SOG. 

VI. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (%R) were within QC limits. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSO) sample analysis was performed on 
an associated project sample. Percent recoveries (%R) were within QC limits. Relative 
percent differences (RPO) were within QC limits. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

V:\LOGIN\ELEMENnMCB HAWAII\33999A8_E34.DOC 5 



IX. Field Duplicates 

Samples EKB91072 and EKB91073 were identified as field duplicates. No results were 
detected in any of the samples. 

X. Compound Quantitation 

All compound quantitations met validation criteria for samples which underwent Full 
validation. Raw data were not reviewed for Standard validation. 

XI. Target Compound Identifications 

All target compound identifications met validation criteria for samples which underwent 
Full validation. Raw data were not reviewed for Standard validation. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

The quality control criteria reviewed were met and are considered acceptable. Based 
upon the data validation all results are considered valid and usable for all purposes. 
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MCBH UST KB-91 
Total Petroleum Hydrocarbons as Extractables - Data Qualification Summary -
SDG 75802 

No Sample Data Qualified in this SDG 

MCBH UST KB-91 
Total Petroleum Hydrocarbons as Extractables - Laboratory Blank Data 
Qualification Summary - SDG 75802 

No Sample Data Qualified in this SDG 

MCBH UST KB-91 
Total Petroleum Hydrocarbons as Extractables - Field Blank Data Qualification 
Summary - SDG 75802 

No Sample Data Qualified in this SDG 
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LDC #: 33999A8 

SDG #: 75802 
Laboratory: APPL Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Standard/Full 

~ 
METHOD: GC TPH as Extractables (EPA SW 846 Method 8015~)e._. 

Date: ¢ /e /; S" 
Page:_Lof=:i 

Reviewer: P 7 
2nd Reviewer: :t;__ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatiao Ama 

I. Sample recei[Jt/Technical holding times 

II. Initial calibration/ICV 

Ill. Continuing calibration 

IV. Laboratory Blanks 

v. Field blanks 

VI. Surrogate spikes 

VII. Matrix spike/Matrix spike duplicates 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Compound quantitation RULOQ/LODs 

XI. Target compound identification 

XII. System performance 

)(Ill ()\ft:>r<>ll nf n<>t<> 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

* I . d • nd1cates sample un erwent Full validation 

Client ID -1 EKB91072 

z-- EKB91073 

-3 EKB91074** 

4 EKB91075 

5 EKB91072MS 

6 EKB91 072MSD 

7 

8 

9 

10 

11 /5"'0&17A 
12 

13 

14 

15 

16 

L:\Eiement\MCB Hawaii\33999A8W.wpd 

I I Gam meets 

f+,A-
ft-,A ~ !~D /;vv =-- 70 

A- I ~oV ~ -x) 

A 
IJ 
A-
A 
Pr l-C ~ 

fJO D - f t-
A Not reviewed for Standard validation. 

A Not reviewed for Standard validation. 

A Not reviewed for Standard validation. 

A 
ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

LabiD Matrix Date 

AZ12345 Water 03/10/15 

AZ12346 Water 03/10/15 

AZ12347** Water 03/10/15 

AZ12348 Water 03/10/15 

AZ12345MS Water 03/10/15 

AZ12345MSD Water 03/10/15 

1 

I 



VALIDATION FINDINGS CHECKLIST Page:_Lof 2-
Reviewer: FT 

2nd Reviewer: L 
Method: /Gc HPLC 

Validation Area Yes No NA Findings/Comments 

I. Technical holding times 

All technical holding times were met. / 

/ r--
Cooler temperature criteria was met. 

II. Initial calibration •' 

Did the laboratory perform a 5 point calibration prior to sample analysis? 
,--

Was a linear fit used for evaluation? If yes, were all percent relative standard / -
deviations (%RSD) < 20%? 

Was a curve fit used for evaluation? If Yes, what was the acceptance criteria ,....-
used? 

Did the initial calibration meet the curve fit acceptance criteria? 
.,/"' 

Were the RT windows properly established? ./ 1-----

IV. Initial calibration verification 

What type of initial calibration verification calculation was performed? __ %D or 
~ %R 

Was an initial calibration verification standard analyzed after each I CAL for each 
instrument? 

,....-

Were all percent differences (%D) 2 20%.0 or percent recoveries 80-120%? / 

V. Continuing calibration 

What type of continuing calibration calculation was performed? __ %Dor ..... f-
%R 

Was a continuing calibration analyzed daily? / f-

Were all percent differences (%D)< 20%.0 or percent recoveries 80-120%? .....---
Were all the retention times within the acceptance windows? ./ 

1--' 

VI. Blanks 

Was a method blank associated with every sample in this SDG? .....---
Was a method blank analyzed for each matrix and concentration? /"' 

Was there contamination in the method blanks? If yes, please see the Blanks 
validation completeness worksheet. _.....-

VII. Surroaate spikes --r--
Were all surrogate %R within the QC limits? 

If the percent recovery (%R) of one or more surrogates was outside QC limits, was ---a reanalysis performed to confirm %R? 

If any %R was less than 10 percent, was a reanalysis performed to confirm %R? - f-

VIII. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated .....---
MS/MSD. Soil/ Water. -

---Was a MS/MSD analyzed every 20 samples of each matrix? 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
· IRPD\ within the QC limits? 

/ 
1--' 

L4 Summary_r1.wpd version 1.0 



LDC#: VALIDATION FINDINGS CHECKLIST Page: ~f ..2---
Reviewer: FT 

2nd Reviewer: d: 

Validation Area Yes No NA Findings/Comments 

IX. Laboratory control samples 
/ 

Was an LCS analyzed for this SDG? 
/ 

Was an LCS analyzed per extraction batch? 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) v I-
within the QC limits? 

X. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? 
/ 

/ 
v 

Were the performance evaluation (PE) samples within the acceptance limits? 

XL Taraet compound identification 

Were the retention times of reported detects within the RT windows? X 
XII. Compound quantitation/CRQLs 

Were compound quantitation and CRQLs adjusted to reflect all sample dilutions _......- f-
and dry weight factors applicable to level IV validation? 

XIII. System performance 

System performance was found to be acceptable. ~I 
XIV. Overall assessment of data 

..,...,., 
Overall assessment of data was found to be acceptable. 

XVI. Field duplicates 

Field duplicate pairs were identified in this SDG. / r-

Target compounds were detected in the field duplicates. ---t-

XVII. Field blanks 

Field blanks were identified in this SDG. / / 
.... 

Tarqet compounds were detected in the field blanks. 

L4 Summary_r1.wpd version 1.0 



LDC #: 03/ ?Cf -1-Y 

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:~of ____ ~ 
Reviewer: FT 

2nd Reviewer: e;_, 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF = A/C 

average CF = sum of the CF/number of standards 

%RSD = 100 *(SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 1/21/2015 Diesel C 1 O-C24 

Apollo 

Where: 

Reported Recalculated 

(CF4 std=400) (CF4 std=400) 

1223803 1223803 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

1257627 1257627 3.5 

Recalculated 

%RSD 

3.5 
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LDC #: ~ 3 'J c:r7~ 

~ 
METHOD: GC HPLC ___ _ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

/ / 
Page:_of_ 

Reviewer: E) 
2nd Reviewer: d._ 

The percent difference (%0) of the initial calibration average Calibration Factors (CF) and the continuing calibration CFwere recalculated for the compounds identified 
below using the following calculation: 

% Difference = 100 * (ave. CF -CF)/ave.CF Where: ave. CF = initial calibration average CF 
CF = continuing calibration CF 
A = Area of compound 
C = Concentration of compound 

I Reported I Recalculated II Reported I Recalculated I Standard Calibration 

I I II I I 
ID Date Compound 

Average CF(Ical)/ CCV CF/ Cone. CF/ Cone. %0 %0 # 
Cone. CCV CCV 

aM . af~fs- LLA_.o <:!.10-C!.~ //S7b30 /.3b2cfj0 /3020~0 -...3 -s- 3..j 1 ~ 

2 

3 

4 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 



LDC#: 33'1'7/~ 

,---
METHOD: GC HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

Sample JD· #3 

Surrogate 

eJ c.-l~c..o~ne...... 
0- -krphen::J / 

V' 

Sample ID· 

Surro ate 

I I 

Sample JD· 

Surrogate J 
I I· 

I 

SURRCALCNew.wpd 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Column/Dete.stfor 
Surrogate 

Spiked 

I 
IS"]. k9r-' 

J 

Column/Detector 

I Surrogate I Column/Detector Spiked 

I I 
I I 

Surrogate 
Found 

/2ft, i/2-
?to.o ?7 

Surrogate 
Found 

Surrogate I Found 

I 
I 

Percent Percent 
Recoverv Recovery 

Reported Recalculated 

Kl· ?:. Klb 
t tJ. I 6(). ~ 

Re~orted Recalculated 

Percent I Percent 
Recovery Recovery 

Re~orted I Recalculated 

I 

Page:_1_of_1_ 

Reviewer: F2 
2nd reviewer: {t__ 

Percent 
Difference 

0 

C) 

Percent 
Difference 

I Percent I Difference 

I I 
I I 



LDC#: 3319/~ 

METHOD: ~_HPLC 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

Page:_1_of_1_ 

Reviewer: F? 
2nd Reviewer: d., 

The percent recoveries (%R) and relative percent differences (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

%Recovery = 1 00 * (SSG - SC)/SA Where 

RPD =(({SSCMS- SSCMSD} * 2) I (SSCMS + SSCMSD))*100 

MS/MSD samples: S" ""' (o 

sse = Spiked sample concentration 
SC = Sample concentration 
SA = Spike added 

MS = Matrix spike 
MSD = Matrix spike duplicate 

I - --] Spike ~ Sample Spike Sample I Malrlx spike II Matrix Spike Duplicate II MSIMSD I 
Addec;t Cone. Concentrati9p I II II I 

I 
Compound ( II(~ jL ) ( '-'51 /4. ( tAfil- / ~ Percent Recovery Percent Recovery RPD 

.w;:~1•l;.n.~. [f.~~:.r~1~·~:!;f. \ '.l"-r.:fF·~~~~~hl;.1t.J~~t~~~~~-~·.)\s~m:~~w:· 

~~~f$}.fa~f~1r~~~~~~~i~t1liJlf~i~r!ll:'$ MS MSD --- MS l MSD G;ported ~ Recalc. II Reported I Recalc. II ReportedJ Recalc. I 
Gasoline (8015) 

Diesel (8015) Zooo 1 7-ooo /VO /J3o 1~70 7~-r I 7I:J- r k'.3.s- ¥3-.r k·<Y K'·k' 
Benzene (8021 B) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (8310) 
--
Anthracene (8310) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results. 



LDC#: 3 3 '7~/~ VALIDATION FINDINGS WORKSHEET 

/ 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

Page:_1_of_1_ 

Reviewer: E 2 
2nd Reviewer: I e 

METHOD: GC _HPLC 

The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for 
the compounds identified below using the following calculation: 

%Recovery = 1 00 * (SSG/SA) 
RPD =(({SSCLCS- SSCLCSD} * 2) I (SSCLCS + SSCLCSD))*100 

LCS/LCSD samples: /~ D 0 } 7 4 LC.. ~ 

Where sse = Spiked sample concentration 
LCS = Laboratory Control Sample 

SA = Spike added 
LCSD = Laboratory Control Sample duplicate 

I --- ----l Spike - Spike Sample I LCS II LCSD II LCSJLCSD I 

I 
Compound ( ~~JL) ~o~~trj[~ I Percent Recovery II Percent Recovery II RPD I 

;~h~t~~~~~R :\t.·~r}i'·ffi· ·;~~~1~~·~·\· .. ~~·n" · .. ·$\~~~~ v 1{.~~;~r~l,,\!ill.l.l~~~~¥~~lltf.f4~.>l~l LCS _t LCSD LCS 1 LCSD Jl Report~cl_j_ R~c_alc. II__Reportecf__[_Reca!~--- II Reported I Recalc. I 
Gasoline (8015) 

Diesel (8015) 2.ooo f\)4 Jta=ftJ IVA- oJ-J g--3.r NA- -
Benzene (80218) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (8310) 
-

Anthracene (8310) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
results do not aQree within 10.0% of the recalculated results. 



LDC#: 3 3 '7~~~ 

/ 
METHOD: GC HPLC 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

/~ r Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds within 10% of the reported results? 

Concentration= (A)(Fv)(Of) 

(RF)(Vs or Ws)(%S/100) 

A= Area or height of the compound to be measured 
Fv= Final Volume of extract 
Of= Dilution Factor 

RF= Average response factor of the compound 
In the initial calibration 

Vs= Initial volume of the sample 
Ws= Initial weiaht of the sample 

# Sample ID 

Example: 

Sample 10. L~ Compound Name 1J ,)(. U 

Concentration= ff ~ 7 '7 sS 2 !3 I" {~) (;o oo) 
1 ;}-s 7 ~-2:.-u { ;ooo_) {-z.) 

u 
Reported Recalculated Results 

Compound Concentrations Concentrations 
( ) ( ) 

Page: _1_of_1_ 

Reviewer: r 7 
i 

2nd Reviewer: -J,Ld __ 

Qualifications 

Comments: ____________________________________________________________________________________________________________________ __ 
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~lililulu LABORATORY DATA CONSUL TA~TS, INC. . 
~, , , , , , , , , , , , , 2701 Loker Ave. West, SUite 220, Carlsbad, CA 92010 Bus. 760-827-1100 Fax. 760-827-1099 
LC)C:: 

Element Environmental LLC 
98-030 Hekaha Street, Unit 9 
Aiea, Hawaii 96701 
ATTN: Mr. Marvin Heskett 

SUBJECT: DatCl Quality Assessment Report 
Environmental Hazard Evaluation For 
Underground Storage Tank (UST) KB-91 
Marine Corps Base Motor Pool 
Marine Corps Base Hawaii (MCBH) 
Kaneohe, Hawaii 

Dear Mr. Heskett, 

June 2, 2015 

Enclosed is the Data Quality Assessment Report, Environmental Hazard 
Evaluation For Underground Storage Tank (UST) KB-91, Marine Corps Base 
Motor Pool, Marine Corps Base Hawaii (MCBH), Kaneohe, Hawaii. 

We appreciate this opportunity to support Element Environmental in the 
performance of this project. Please feel free to call me at (760) 827-1100 if 
you have any questions. 

Please feel free to contact us if you have any questions. 

a~ 
Andrew Kong 
Project Manager/Senior Chemist 

L:\Eiement\MCB Hawaii\33701_33721_33999_DQAR.wpd UL-SF 
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1.0 INTRODUCTION 

An environmental hazard evaluation was conducted at the Underground Storage Tank (UST) KB-91 on 
Marine Corps Base Hawaii (MCBH) Motor Pool, in Kaneohe, Hawaii. This part of the site inspection 
included the collection and analyses of 78 environmental and quality control (QC) samples. The analyses 
were performed by the following methods: 

Volatile Organic Compounds (VOCs) by US Environmental Protection Agency (EPA) SW-846 Method 
8260B 
Polynuclear Aromatic Hydrocarbons (PAHs) by EPA SW-846 Method 8270C in Selective Ion 
Monitoring (SIM) mode 
Total Petroleum Hydrocarbons (TPH) as Extractables by EPA SW-846 Method 8015C 

Analytical services were provided by APPL, Inc. The samples were grouped into sample delivery groups 
(SDGs) as received by the laboratory. The environmental samples are associated with quality assurance 
and quality control (QA/QC) samples designed to document the data quality of the entire SDG or a sub
group of samples within a SDG. Table I is a cross-reference table listing each sample, analysis, SDG, 
collection date, laboratory sample number, matrix, and validation level. 

Approximately ten percent of the analytical data were validated according to the Naval Facilities 
Engineering Command (NA VF AC) Pacific Full data validation procedures and ninety percent of the 
analytical data were validated according to NAVFAC Pacific Standard data validation procedures. The 
analytical data were evaluated QA/QC based on the Final Work Plan (WP) for Environmental Hazard 
Evaluation for Underground Storage Tank (UST) KB-91, Marine Corps Base Hawaii Motor Pool, 
Marine Corps Base Hawaii, Kaneohe, Hawaii (June 2014), the NAVFAC Pacific Environmental 
Restoration (ER) Program Data Validation Procedures (2007), and the Department of Defense Quality 
Systems Manual (DoD QSM) for Environmental Laboratories, Version 5. 0 (DoD 2013). 

This data quality assessment report (DQAR) summarizes the QA/QC evaluation of the data according to 
precision, accuracy, representativeness, completeness, comparability, and sensitivity (PARCCS) relative 
to the project quality objectives (PQOs). This report provides a quantitative and qualitative assessment of 
the data and identifies potential sources of error, uncertainty, and bias that may affect the overall 
usability. 

The DQAR evaluates and summarizes the results of QA/QC data validation for the entire sampling 
program. Each analytical fraction has a separate section for each of the PARCCS criteria. These sections 
interpret specific QC deviations and their effects on both individual data points and the analyses as a 
whole. Section 6 presents a summary of the PARCCS criteria by comparing quantitative parameters with 
acceptability criteria defined in the PQOs. Qualitative PARCCS criteria are also summarized in this 
section. 

Precision and Accuracy of Environmental Data 
Environmental data quality depends on sample collection procedures, analytical methods and 
instrumentation, documentation, and sample matrix properties. Both sampling procedures and laboratory 
analyses contain potential sources of uncertainty, error, and/or bias, which affect the overall quality of a 
measurement. Errors in sample data may result from incomplete equipment decontamination, 
inappropriate sampling techniques, sample heterogeneity, improper filtering, and improper preservation. 
The accuracy of analytical results is dependent on selecting appropriate analytical methods, maintaining 
equipment properly, and complying with QC requirements. The sample matrix also is an important factor 
in the ability to obtain precise and accurate results within a given media. 

1 



Environmental and laboratory QA/QC samples assess the effects of sampling procedures and evaluate 
laboratory contamination, laboratory performance, and matrix effects. QA/QC samples include: trip 
blanks (TBs), rinsate blanks (RBs), method blanks, laboratory control samples (LCSs), surrogate spikes, 
matrix spike/matrix spike duplicates (MS/MSDs), and field duplicates (FDs). 

Before conducting the PARCCS evaluation, the analytical data were validated according to the NAVFAC 
Pacific Data Validation Procedures and the DoD QSM. Samples not meeting the Project Procedures 
Manual acceptance criteria were qualified with a flag, an abbreviation indicating a deficiency with the 
data. The following are flags used in data validation. 

J Estimated The associated numerical value is an estimated quantity. The analyte was detected but 
the reported value may not be accurate or precise. The "J" qualification indicates the data fell 
outside the QC limits, but the exceedance was not sufficient to cause rejection of the data. 

R Rejected The data is unusable (the compound or analyte may or may not be present). Use of the 
"R" qualifier indicates a significant variance from functional guideline acceptance criteria. Either 
resampling or reanalysis is necessary to determine the presence or absence of the rejected analyte. 

U Nondetected Analyses were performed for the compound or analyte, but it was not detected. The 
"U" designation is also applied to suspected blank contamination. The "U" flag is used to qualify 
any result detected in an environmental sample at a concentration less than 10 times the value of 
the concentration in any associated blank for common laboratory contaminants and less than 5 
times the concentration in any associated blank for all other contaminants. 

UJ Estimated/Nondetected Analyses were performed for the compound or analyte, but it was not 
detected and the sample quantitation or detection limit is an estimated quantity due to poor 
accuracy or precision. This qualification is also used to flag possible false negative results in the 
case where low bias in the analytical system is indicated by low calibration response, surrogate, 
internal standard, or other spike recovery. 

Once the data are reviewed and qualified according to the NAVFAC Pacific Data Validation Procedures 
and the DoD QSM, the data set is then evaluated using PARCCS criteria. PARCCS criteria provide an 
evaluation of overall data usability. The following is a discussion of PARCCS criteria as related to the 
PQOs. 

Precision is a measure of the agreement or reproducibility of analytical results under a given set of 
conditions. It is a quantity that cannot be measured directly but is calculated from percent recovery data. 

Precision is expressed as the relative percent difference (RPD): 

RPD = (D1-D2)/{112(D1+D2)} X 100 

Where: 
D 1 and D2 =the reported concentrations for sample and duplicate analyses. 

Precision is primarily assessed by calculating a RPD from the percent recoveries of the spiked compounds 
for each sample in the MS/MSD pair. In the absence of a MS/MSD pair, a laboratory duplicate or 
LCS/LCSD pair can be analyzed as an alternative means of assessing precision. In some cases, samples 
from multiple SDGs were within one QC batch and therefore are associated with the same laboratory QC 
samples. An additional measure of sampling precision was obtained by collecting and analyzing field 
triplicate samples, which were compared using the %RSD result as the evaluation criteria. 
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MS and MSD samples are field samples spiked by the laboratory with target analytes prior to preparation 
and analysis. These samples measure the overall efficiency of the analytical method in recovering target 
analytes from an environmental matrix. A LCS is similar to a MS/MSD sample in that the LCS is spiked 
with the same target analytes prior to preparation and analysis. However, the LCS is prepared using a 
controlled interference-free matrix instead of a field sample aliquot. Laboratory reagent water is used to 
prepare aqueous LCS. The LCS measures laboratory efficiency in recovering target analytes from either a 
solid or aqueous matrix in the absence of matrix interferences. 

Laboratory and field sampling precision are further evaluated by calculating RPDs for field duplicate 
samples. The sampler collects two field samples at the same location and under identically controlled 
conditions. The laboratory then analyzes the samples under identical conditions. 

An RPD outside the numerical QC limit in either MS/MSD, LCS/LCSD, or field duplicate samples 
indicates imprecision. Imprecision is the variance in the consistency with which the laboratory arrives at a 
particular reported result. Thus, the actual analyte concentration may be higher or lower than the reported 
result. 

Possible causes of poor precision include sample matrix interference, improper sample collection or 
handling, inconsistent sample preparation, and poor instrument stability. In some duplicate sets, results 
maybe reported at levels below the rep01iing limit or non-detected. Since these values are considered to 
be estimates, RPD exceedances from these duplicates, do not suggest a significant impact on the data 
quality. 

Accuracy is a measure of the agreement of an experimental determination and the true value of the 
parameter being measured. It is used to identify bias in a given measurement system. Recoveries outside 
acceptable QC limits may be caused by factors such as instrumentation, analyst error, or matrix 
interference. Accuracy is assessed through the analysis of MS, MSD, LCS, and samples containing 
surrogate spikes. In some cases, samples from multiple SDGs were within one QC batch and therefore are 
associated with the same laboratory QC samples. Surrogate spikes are either isotopically labeled 
compounds or compounds that are not typically detected in the samples. Surrogate spikes are added to 
every blank, environmental sample, MS/MSD, and standard, for all applicable organic analyses. Accuracy 
of inorganic analyses is determined using the percent recoveries of MS and LCS analyses. 

Percent recovery (%R) is calculated using the following equation: 

%R = (A-B)/C X 100 

Where: 
A = measured concentration in the spiked sample 
B =measured concentration of the spike compound in the unspiked sample 
C = concentration of the spike 

The percent recovery of each analyte spiked in MS/MSD samples, LCS, and surrogate compounds added 
to environmental samples is evaluated against the acceptance criteria specified by the previously noted 
documents. Spike recoveries outside the acceptable QC accuracy limits provide an indication of bias, 
where the reported data may overestimate or underestimate the actual concentration of compounds 
detected or quantitation limits reported for environmental samples. 

Representativeness is a qualitative parameter that expresses the degree to which the sample data are 
characteristic of a population and is evaluated by reviewing the QC results of blank samples and holding 
times. Positive detects of compounds in the blank samples identify compounds that may have been 
introduced into the samples during sample collection, transport, preparation, or analysis. The QA/QC 
blanks collected and analyzed are method blanks, TBs, and RBs. 
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A method blank is a laboratory grade water or solid matrix that contains the method reagents and has 
undergone the same preparation and analysis as the environmental samples. The method blank provides a 
measure of the combined contamination derived from the laboratory source water, glassware, instruments, 
reagents, and sample preparation steps. Method blanks are prepared for each sample of a similar matrix 
extracted by the same method at a similar concentration level. 

Trip blanks are used to identify possible volatile organic contamination introduced into the sample during 
transport. A trip blank is a sample bottle filled in the laboratory with reagent-grade water and preserved to 
a pH less than 2 with hydrochloric acid. It is transpmied to the site, stored with the sample containers, and 
returned unopened to the laboratory for analysis. 

Rinsate blanks consist of analyte-free source water stored at the sample collection site. The water is 
collected from each source water used during each sampling event. 

Contaminants found in both the environmental sample and a blank sample are assumed to be laboratory 
artifacts if the concentration in the environmental sample is less than 10 times the blank value for 
common laboratory contaminants; methylene chloride, acetone, and 2-butanone or 5 times the blank value 
for other laboratory contaminants. 

Holding times are evaluated to assure that the sample integrity is intact for accurate sample preparation 
and analysis. Holding times will be specific for each method and matrix analyzed. Holding time 
exceedances can cause loss of sample constituents due to biodegradation, precipitation, volatization, and 
chemical degradation. 

Comparability is a qualitative expression of the confidence with which one data set may be compared to 
another. It provides an assessment of the equivalence of the analytical results to data obtained from other 
analyses. It is impmiant that data sets be comparable if they are used in conjunction with other data sets. 
The factors affecting comparability include the following: sample collection and handling techniques, 
matrix type, and analytical method. If these aspects of sampling and analysis are carried out according to 
standard analytical procedures, the data are considered comparable. Comparability is also dependent upon 
other PARCCS criteria, because only when precision, accuracy, and representativeness are known can 
data sets be compared with confidence. 

Completeness is defined as the percentage of acceptable sample results compared to the total number of 
sample results. Completeness is evaluated to determine if an acceptable amount of usable data were 
obtained so that a valid scientific site assessment can be completed. Completeness equals the total number 
of sample results for each fraction minus the total number of rejected sample results divided by the total 
number of sample results multiplied by 100. As specified in the PQOs, the goal for completeness for 
target analytes in each analytical fraction is 90 percent. 

Percent completeness is calculated using the following equation: 

%C = (T- R)/T X 100 

Where: 
%C = percent completeness 
T =total number of sample results 
R = total number of rejected sample results 

Completeness is also determined by comparing the planned number of samples per method and matrix as 
specified in the project planning document, with the number determined above. 
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Sensitivity is the ability of an analytical method or instrument to discriminate between measurement 
responses representing different concentrations. This capability is established during the planning phase 
to meet the OQOs. It is important that calibration requirements, detection limits (OLs), and LOQs 
presented in the QAPP are achieved and that target analytes can be detected at concentrations necessary to 
support the OQOs. In addition, sample results are compared to method blank, TB, EB, and RB results to 
identify potential effects of laboratory background and field procedures on sensitivity. 

The following sections present a review of QC data for each analytical method. 

2.0 VOLATILE ORGANIC COMPOUNDS 

A total of 67 soil and 8 water samples were analyzed for VOCs by EPA SW-846 Method 8260B. All 
VOC data were assessed to be valid since none of the 2,550 total results were rejected due to holding time 
or QC exceedances. This section discusses the QA/QC supporting documentation as defined by the 
PARCCS criteria and evaluated based on the PQOs. 

2.1 Precision and Accuracy 

2.1.1 Instrument Calibration 

Initial and continuing calibration results provide a means of evaluating accuracy within a particular SOG. 
Relative response factor (RRF), percent relative standard deviation (%RSO), and percent difference (%0) 
are the three major parameters used to measure the effectiveness of instrument calibration. RRF is a 
measure of the relative spectral response of an analyte compared to its internal standard. %RSO is an 
expression of the linearity of instrument response. %0 is a comparison of a continuing calibration 
instrumental response with its initial response. %RSD and %0 exceedances suggest routine instrumental 
anomalies, which typically impact all sample results for the affected compounds. 

The coefficient of determination (r2
) in the initial calibration met the acceptance criteria of~ 0.990. The 

relative response factors met the acceptance criteria of 0.05 in the initial and continuing calibration 
standards. 

As a result of %RSDs in the initial calibration and %Ds in the initial and continuing calibration 
verifications outside of the acceptance criteria of 15 and 20 percent, respectively, thirty one chloroethane, 
chloroform, and vinyl chloride results were qualified as non-detected estimated (UJ). The details 
regarding the qualification of results are provided in the data validation reports. 

2.1.2 Surrogates 

No data were qualified based on surrogate non-conformances. The %Rs were evaluated against the 
acceptance criteria. 

2.1.3 MS/MSD Samples 

As a result of non-compliant MS/MSO %Rs and RPDs, twenty eight results in samples EKB91042, 
EKB91043, and EKB91061 were qualified as detected estimated (J) or non-detected estimated (UJ). The 
details regarding the qualification of results are provided in the data validation reports. 

2.1.4 LCS Samples 

As a result of non-compliant LCS %Rs, the cis-1 ,2-dichloroethene result in sample EKB91 027 was 
qualified as detected estimated (J). The details regarding the qualification of results are provided in the 
data validation reports. 
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2.1.5 Internal Standards 

No data were qualified based on internal standard non-conformances. The areas and retention times were 
evaluated against the acceptance criteria. 

2.1.6 FD Samples 

The field duplicate samples were evaluated for acceptable precision with RPDs for the compounds. The 
associated data validation narratives provided details regarding criteria exceeded. Sample data were not 
qualified on the basis of field duplicate precision. 

2.1.7 Performance Evaluation Samples 

Performance Evaluation (PE) samples were not performed for the sampling event. 

2.1.8 Compound Quantitation and Target Identification 

The laboratory indicated the percent moisture from sample EKB91002 was utilized for moisture 
correction of results reported for EKB91 003 due to lack of sample available to perform percent moisture 
testing. As a result of the non-conformance, thirty four results in sample EKB91003 were qualified as 
detected estimated (J) or non-detected estimated (UJ). The details regarding the qualification of results are 
provided in the data validation repmts. 

All target identifications were found to be acceptable. 

2.2 Representativeness 

2.2.1 Holding Times 

The evaluation of holding times to verify compliance with the method was conducted. All holding times 
were met. 

2.2.2 Blanks 

Method blanks, TBs, and RBs were analyzed to evaluate representativeness. The concentration for an 
individual target compound in any of the types of QA/QC was used for data qualification. 

If contaminants were detected in a blank, corrective actions were made for the chemical analytical data 
during data validation. The corrective action consisted of amending the laboratory reported results for 
organic compounds based on the following criteria. The validation qualifier codes used in the blank 
summary tables are described below. 

Results Below or Above the LOQ If a sample result for the blank contaminant was less than the 
LOQ or greater than the sample LOQ and less than 10 times the blank value for common 
contaminants or 5 times the blank value for other contaminants, the sample result for the blank 
contaminant was amended as an estimated non-detect at the concentration reported in the sample 
results. 

No Action If a sample result for the blank contaminant was greater than 10 times the blank value 
for common contaminants or 5 times the blank value for other contaminants, the result was not 
amended. 
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2.2.2.1 Method Blanks 

No contaminants were detected in the method blanks for this analysis. 

2.2.2.2 TBs 

No contaminants were detected in the trip blanks for this analysis. 

2.2.2.3 RBs 

No contaminants were detected in the rinsate blanks for this analysis. 

2.3 Comparability 

The laboratory used standard analytical methods for all of the analyses. In all cases, the detection limits 
(DLs) attained were below the LOQs. Target compounds detected below the LOQs flagged (J) by the 
laboratory should be considered estimated. The comparability of the data is regarded as acceptable. 

2.4 Completeness 

The completeness level attained for VOC field samples was 100 percent. This percentage was calculated 
as the total number of accepted sample results divided by the total number of sample results multiplied by 
100. 

2.5 Sensitivity 

The calibration was evaluated for instrument sensitivity and was determined to be technically acceptable. 
All laboratory DLs and LOQs met the specified requirements described in the QAPP. 

3.0 POLYNUCLEAR AROMATIC HYDROCARBONS 

A total of70 soil and 5 water samples were analyzed for PAHs by EPA SW-846 Method 8270C-SIM. All 
PAH data were assessed to be valid since none of the 1,350 total results were rejected due to holding time 
or QC exceedances. This section discusses the QA/QC supporting documentation as defined by the 
PARCCS criteria and evaluated based on the PQOs. 

3.1 Precision and Accuracy 

3.1.1 Instrument Calibration 

As previously discussed in Section 2.1.1, initial and continuing calibration results provide a means of 
evaluating accuracy. 

The o/oRSDs or coefficient of determination (r2
) in the initial calibration met the acceptance criteria of 15 

percent or ?: 0.990, respectively. The %Ds met the acceptance criteria of 20 percent in the initial and 
continuing calibration verification standards. The relative response factors met the acceptance criteria of 
0.05 in the initial and continuing calibration standards. 

3.1.2 Surrogates 

As a result of non-compliant surrogate %Rs, seventy two results in samples EKB91049, EKB91052, 
EKB91053, and EKB91056 were qualified as detected estimated (J) or non-detected estimated (UJ). The 
details regarding the qualification of results are provided in the data validation reports. 
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3.1.3 MS/MSD Samples 

As a result of non-compliant MS/MSD %Rs and RPDs, nineteen results in samples EKB91016, 
EKB91042, EKB91061, and EKB91069 were qualified as detected estimated (J) or non-detected 
estimated (UJ). The details regarding the qualification of results are provided in the data validation 
reports. 

3.1.4 LCS Samples 

No data were qualified based on LCS non-conformances. The %Rs were evaluated against the acceptance 
criteria. 

3.1.5 Internal Standards 

No data were qualified based on internal standard non-conformances. The areas and retention times were 
evaluated against the acceptance criteria. 

3.1.6 FD Samples 

The field duplicate samples were evaluated for acceptable precision with RPDs for the compounds. The 
associated data validation narratives provided details regarding criteria exceeded. Sample data were not 
qualified on the basis of field duplicate precision. 

3.1.7 Performance Evaluation Samples 

PE samples were not performed for the sampling event. 

3.1.8 Compound Quantitation and Target Identification 

The laboratory indicated the percent moisture from sample EKB91 002 was utilized for moisture 
correction of results reported for EKB91 003 due to lack of sample available to perform percent moisture 
testing. As a result of the non-conformance, eighteen results in sample EKB91 003 were qualified as non
detected estimated (UJ). The details regarding the qualification of results are provided in the data 
validation rep011s. 

Twenty six benzo(b )fluoranthene and benzo(k)fluoranthene results in thirteen samples were qualified as 
detected estimated (J) as a result of compound quantitation non-conformances. Due to poor peak 
resolution, the laboratory performed the quantitation for each compound using the total peak area 
resulting in a high bias in the reported values. The details regarding the qualification of results are 
provided in the data validation rep011s. 

All target identifications were found to be acceptable. 

In instances where data exceeded the calibration range and was subsequently diluted by the laboratory, 
data was qualified as unusable by the validators in order to yield only one complete set of data for a given 
sample. 

3.2 Representativeness 

3.2.1 Holding Times 

The evaluation of holding times to verify compliance with the method was conducted. All holding times 
were met. 
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3.2.2 Blanks 

As previously discussed m Section 2.2.2, method blanks and RBs were analyzed to evaluate 
representativeness. 

3.2.2.1 Method Blanks 

No contaminants were detected in the method blanks for this analysis. 

3.2.2.2 RBs 

No contaminants were detected in the rinsate blanks for this analysis. 

3.3 Comparability 

The laboratory used standard analytical methods for all of the analyses. In all cases, the DLs attained were 
below the LOQs.Target compounds detected below the LOQs flagged (J) by the laboratory should be 
considered estimated. The comparability of the data is regarded as acceptable. 

3.4 Completeness 

The completeness level attained for PAH field samples was 100 percent. This percentage was calculated 
as the total number of accepted sample results divided by the total number of sample results multiplied by 
100. 

3.5 Sensitivity 

The calibration was evaluated for instrument sensitivity and was determined to be technically acceptable. 
All laboratory DLs and LOQs met the specified requirements described in the QAPP. 

4.0 TOTAL PETROLEUM HYDROCARBONS AS EXTRACT ABLES 

A total of 70 soil and 5 water samples were analyzed for Diesel Range Organics (DRO) and Oil Range 
Organics (ORO) by EPA SW-846 Method 8015C. All TPH as extractables data were assessed to be valid 
since none of the 150 total results were rejected based on holding time or QC exceedances. This section 
discusses the QA/QC supporting documentation as defined by the PARCCS criteria and evaluated based 
on the PQOs. 

4.1 Precision and Accuracy 

4.1.1 Instrument Calibration 

As previously discussed in Section 2.1.1, initial and continuing calibration results provide a means of 
evaluating accuracy. 

The %RSDs in the initial calibration and the %Ds in the initial and continuing calibration verifications 
met the acceptance criteria of 20 percent. 

4.1.2 Surrogates 

As a result of non-compliant surrogate %Rs, the DRO and ORO results in samples EKB91034 and 
EKB91 038 and the ORO results in sample EKB91 023 were qualified as detected estimated (J). The 
details regarding the qualification of results are provided in the data validation reports. 
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4.1.3 MS/MSD Samples 

As a result of non-compliant MS/MSD RPDs, the ORO and ORO results in sample EKB91043 and the 
ORO result in sample EKB91042 were qualified as non-detected estimated (UJ). The details regarding the 
qualification of results are provided in the data validation reports. 

4.1.4 LCS Samples 

No data were qualified based on LCS non-conformances. The %Rs were evaluated against the acceptance 
criteria. 

4.1.5 FD Samples 

The field duplicate samples were evaluated for acceptable precision with RPDs for the compounds. All 
RPDs were within acceptance criteria. 

4.1.6 Performance Evaluation Samples 

PE samples were not performed for the sampling event. 

4.1.7 Compound Quantitation and Target Identification 

The laboratory indicated the percent moisture from sample EKB91002 was utilized for moisture 
correction of results reported for EKB91 003 due to lack of sample available to perform percent moisture 
testing. As a result of the non-conformance, the ORO and ORO results in sample EKB91 003 were 
qualified as non-detected estimated (UJ). The details regarding the qualification of results are provided in 
the data validation repmis. 

All target identifications were found to be acceptable. 

In instances where data exceeded the calibration range and was subsequently diluted by the laboratory, 
data was qualified as unusable by the validators in order to yield only one complete set of data for a given 
sample. 

4.2 Representativeness 

4.2.1 Holding Times 

The evaluation of holding times to verify compliance with the method was conducted. All holding times 
were met. 

4.2.2 Blanks 

As previously discussed m Section 2.2.2, method blanks and RBs were analyzed to evaluate 
representativeness. 

4.2.2.1 Method Blanks 

No contaminants were detected in the method blanks for this analysis. 

4.2.2.2 RBs 

No contaminants were detected in the rinsate blanks for this analysis. 
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4.3 Comparability 

The laboratory used standard analytical methods for all of the analyses. In all cases, the DLs attained were 
below the LOQs. Target compounds detected below the LOQs flagged (J) by the laboratory should be 
considered estimated. The comparability of the data is regarded as acceptable. 

4.4 Completeness 

The completeness level attained for TPH as extractable field samples was 100 percent. This percentage 
was calculated as the total number of accepted sample results divided by the total number of sample 
results multiplied by 100. 

4.5 Sensitivity 

The calibration was evaluated for instrument sensitivity and was determined to be technically acceptable. 
All laboratory DLs and LOQs met the specified requirements described in the QAPP. 

5.0 VARIANCES IN ANALYTICAL PERFORMANCE 

The laboratory used standard analytical methods for all of the analyses throughout the project. No 
systematic variances in analytical performance were noted according to the laboratory SOW. 

6.0 SUMMARY OF PARCCS CRITERIA 

The validation reports present the PARCCS results for all SDGs. Each PARCCS criterion is discussed in 
detail in the following sections. 

6.1 Precision and Accuracy 

Precision and accuracy were evaluated using data quality indicators such as calibration, MS/MSD, LCS, 
and surrogates. The precision and accuracy of the data set were considered acceptable with the exceptions 
noted in Sections 2.1.1, 2.1.3, 2.1.4, 2.1.8, 3.1.2, 3.1.3, 3.1.8, 4.1.2, 4.1.3, and 4.1.7. 

6.2 Representativeness 

All samples for each method and matrix were evaluated for holding time compliance. All samples were 
associated with a method blank in each individual SDG. The representativeness of the project data is 
considered acceptable. 

6.3 Comparability 

Sampling frequency requirements were met. The laboratory used standard analytical methods for their 
analyses. The analytical results were reported in correct standard units. Holding times, sample 
preservation, and sample integrity were within QC criteria. The overall comparability is considered 
acceptable. 

6.4 Completeness 

Of the 4,050 total analytes reported, none of the sample results were rejected. The completeness for all 
SDGs is as follows: 
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Parameter Total Analytes No. ofRe_jects % Completeness 
VOCs 2,550 0 100 
PAHs 1,350 0 100 
TPH as Extractables 150 0 100 
Total 4,050 0 100 

The completeness percentage based on rejected data met the 90 percent PQO goal. 

6.5 Sensitivity 

Sensitivity was achieved by the laboratory to support the DQOs. Calibration concentrations, DLs, and 
LOQs met the project requirements. 
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Table I 

Validation Sample Table 



SDG 
Client Lab 

Matrix QC Type 
Sample Validation VOCs PAHs TPH-E 

Sample ID Sample ID Date Level (8260B) (8270C-SIM) (8015C) 
75398 EKB91001 AZ09738 Soil 20150114 Standard X X X 
75398 EKB91002 AZ09739 Soil 20150114 Standard X X X 
75398 EKB91003 AZ09740 Soil 20150114 Full X X X 
75398 EKB91004 AZ09741 Soil 20150114 Standard X X X 
75398 EKB91005 AZ09742 Soil 20150114 Standard X X X 
75398 EKB91006 AZ09743 Soil 20150114 Standard X X X 
75398 EKB91007 AZ09744 Soil 20150114 Standard X X X 
75398 EKB91008 AZ09745 Soil 20150114 Standard X X X 
75398 EKB91009 AZ09746 Soil 20150114 Standard X X X 
75398 EKB91010 AZ09747 Soil 20150114 Standard X X X 
75398 EKB91011 AZ09748 Soil 20150114 Standard X X X 
75398 EKB91012 AZ09749 Soil 20150114 Standard X X X 
75398 EKB91013 AZ09750 Soil 20150114 Full X X X 
75398 EKB91014 AZ09751 Soil 20150114 Standard X X X 
75398 EKB91015 AZ09752 Soil FD1 20150114 Standard X X X 
75398 EKB91016 AZ09753 Soil FD1 20150114 Standard X X X 
75398 EKB91017 AZ09754 Soil 20150114 Standard X X X 
75398 EKB91018 AZ09755 Soil 20150114 Standard X X X 
75398 EKB91019 AZ09756 Soil FD2 20150114 Standard X X X 
75398 EKB91020 AZ09757 Soil FD2 20150114 Standard X X X 
75398 EKB91021 AZ09758 Soil 20150114 Standard X X X 
75398 EKB91022 AZ09759 Soil 20150114 Standard X X X 
75398 EKB91023 AZ09760 Soil FD3 20150114 Full X X X 
75398 EKB91024 AZ09761 Soil FD3 20150114 Standard X X X 
75398 EKB91025 AZ09762 Soil 20150114 Standard X X X 
75398 EKB91026 AZ09763 Soil 20150114 Standard X X X 
75398 EKB91027 AZ09764 Soil 20150114 Standard X X X 
75398 EKB91028 AZ09765 Soil 20150114 Standard X X X 
75398 EKB91029 AZ09766 Soil 20150114 Standard X X X 
75398 EKB91030 AZ09767 Soil 20150114 Standard X X X 
75398 EKB91031 AZ09768 Soil 20150114 Standard X X X 
75398 EKB91032 AZ09769 Soil 20150114 Standard X X X 
75398 EKB91033 AZ09770 Soil 20150114 Full X X X 
75398 EKB91034 AZ09771 Soil 20150114 Standard X X X 
75398 EKB91035 AZ09772 Soil 201501 14 Standard X X X 
75398 EKB91036 AZ09773 Soil 20150114 Standard X X X 
75398 EKB91037 AZ09774 Soil 20150114 Standard X X X 
75398 EKB91038 AZ09775 Soil 20150114 Standard X X X 
75399 EKB91039 AZ09776 Soil 20150114 Standard X X X 
75399 EKB91040 AZ09777 Soil 20150114 Standard X X X 
75399 EKB91041 AZ09778 Soil 20150114 Standard X X X 
75399 EKB91042 AZ09779 Soil 20150114 Standard X X X 
75399 EKB91043 AZ09780 Soil 20150114 Standard X X X 

75399 EKB91044 AZ09781 Soil FD4 20150114 Standard X X X 
75399 EKB91045 AZ09783 Soil FD4 20150114 Full X X X 

75399 EKB91046 AZ09784 Soil 20150114 Standard X X X 

75399 EKB91047 AZ09785 Soil 20150114 Standard X X X 

75399 EKB91048 AZ09786 Soil 20150114 Standard X X X 

75399 EKB91049 AZ09787 Soil 20150114 Standard X X X 

75399 EKB91050 AZ09788 Soil 20150114 Standard X X X 
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SDG 
Client Lab 

Matrix QC Type 
Sample Validation VOCs PAHs TPH-E 

Sample ID Sample ID Date Level (8260B) · (8270C-SIM) (8015C) 
75399 EKB91051 AZ09789 Soil 20150114 Standard X X X 
75399 EKB91052 AZ09790 Soil 20150115 Standard X X X 
75399 EKB91053 AZ09791 Soil 20150115 Standard X X X 
75399 EKB91054 AZ09792 Soil 20150115 Standard X X X 
75399 EKB91055 AZ09793 Soil 20150115 Standard X X X 
75399 EKB91056 AZ09794 Soil FD5 20150115 Standard X X X 
75399 EKB91057 AZ09795 Water RB 20150115 Standard X X X 
75399 EKB91058 AZ09796 Soil FD5 20150115 Standard X X X 
75399 EKB91059 AZ09797 Soil 20150115 Standard X X X 
75399 EKB91060 AZ09798 Soil 20150115 Standard X X X 
75399 EKB91061 AZ09799 Soil 20150115 Standard X X X 
75399 EKB91062 AZ09800 Soil 20150115 Full X X X 
75399 EKB91063 AZ09801 Soil 20150115 Standard X X X 
75399 EKB91064 AZ09802 Soil 20150115 Standard X X X 
75399 EKB91065 AZ09803 Soil 20150115 Standard X X X 
75399 EKB91066 AZ09804 Soil 20150115 Standard X X X 
75399 EKB91067 AZ09805 Soil 20150115 Standard X X X 

75399 EKB91068 AZ09806 Soil 20150115 Full X X X 

75399 EKB91069 AZ09807 Soil 20150115 Standard X X 

75399 EKB91070 AZ09808 Soil 20150115 Standard X X 

75399 EKB91071 AZ09809 Soil 20150115 Standard X X 

75399 TB-01 AZ09976 Water TB 20150117 Standard X 

75399 TB-02 AZ09977 Water TB 20150117 Standard X 
75802 EKB91072 AZ12345 Water FD6 20150310 Standard X X X 
75802 EKB91073 AZ12346 Water FD6 20150310 Standard X X X 

75802 EKB91074 AZ12347 Water 20150310 Full X X X 

75802 EKB91075 AZ12348 Water 20150310 Standard X X X 

75802 TRIP BLANK-I AZ12349 Water TB 20150310 Standard X 

MCB Motor Pool, UST KB-91, MCBH, Kaneohe, Hawaii 2 
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