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Executive Summary 
 

This report documents the results of a Site Inspection (SI) conducted at the underground 

storage tank (UST) KB-100 site within United States (U.S.) Marine Corps Base Hawaii 

(MCB Hawaii), Kaneohe Bay, Oahu, Hawaii (herein referred to as the “Site”).  UST KB-100 

was installed in the Marine Corps Base Motor Pool area in 1986 and was used until 1997.  

The UST was removed in December 1997 and was found to be in good condition upon 

removal from the ground.  Two environmental investigations and several rounds of 

groundwater monitoring have been conducted at the Site since the tank was removed.  

Previous environmental sampling found only minor contamination in site soils but persistent, 

low concentrations of chlorinated solvents in the shallow groundwater at the Site.  The 

previous environmental investigations concluded that the former UST KB-100 was not likely 

the source of the observed solvent contamination at the Site. 

This SI was conducted to investigate the residual soil and groundwater contamination present 

at the Site and to assess potential threats to human health and the environment.  The focus of 

the SI was to delineate the lateral extent of chlorinated solvent contamination in the 

groundwater and capillary fringe soils present at the Site.  A total of seven capillary fringe 

soil samples were collected from depths of between 5.5 to 7.5 feet below ground surface 

(bgs).  Seven temporary 1.5-inch diameter monitoring wells (TW) were also installed in the 

area surrounding the former UST KB-100 in January 2015.  Each temporary monitoring well 

was constructed with a ten foot screened interval set at depths of between 4.7 to 14.7 feet bgs.  

The measured depth to groundwater in these seven wells ranged from 6.45 to 7.43 feet bgs.   

One of the seven primary capillary fringe soil samples collected from boring TW-6 contained 

trichloroethylene (TCE) and cis-1,2-dichloroethylene (cis-1,2-DCE) at concentrations (0.95 

and 0.90 milligram per kilogram [mg/kg], respectively) that slightly exceeded their associated 

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

Levels (EALs, 0.26 and 0.31 mg/kg, respectively).  All other analyte detections in the 

capillary fringe soils above laboratory detection limits (DLs) were below the analyte’s 

associated Tier 1 Unrestricted EAL. 

One of the seven temporary monitoring wells (TW-6) contained groundwater with the 

degradation product vinyl chloride at a concentration (240 micrograms per liter [µg/L]) that 

exceeded the Tier 1 Unrestricted EAL of 62 µg/L.  Trace levels of perchloroethylene (PCE), 

TCE, cis-1,2-DCE, and vinyl chloride were also detected in the temporary wells installed at 

the Site.  However, all other analyte detections above laboratory DLs measured in the shallow 

groundwater samples were below the analyte’s associated Tier 1 Unrestricted EAL. 

Two permanent four-inch diameter monitoring wells (KB-100-3 and KB-100-4) were 

installed adjacent to the two temporary monitoring wells (TW-6 and TW-2, respectively) that 

were found to contain the highest concentrations of solvents during the January 2015 

sampling round.  Monitoring well KB-100-3 was located just to the north of the former 
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footprint of UST KB-100 while KB-100-4 was located slightly further north, near the middle 

of the former concrete wash rack.  The PCE and TCE concentrations measured in the 

permanent monitoring wells in March 2015 were similar to the concentrations detected in the 

corresponding temporary monitoring wells in January 2015.  The vinyl chloride concentration 

measured in permanent monitoring well KB-100-3 in March 2015 was significantly lower 

than the concentration level measured in the adjacent temporary well TW-6 sampled in 

January 2015 (62 µg/L versus 240 µg/L).  

The two existing monitoring wells at the UST KB-100 site (KB-100-1 and KB-100-2) had 

been previously sampled during six rounds of groundwater sampling conducted between May 

2003 and June 2009.  The low part per billion PCE and TCE concentrations measured in KB-

100-2 in January 2015 were significantly lower than the solvent concentrations measured in 

this well between 2003 and 2009, while the vinyl chloride concentration measured (38 µg/L) 

was slightly higher than the concentration level (16.9 µg/L) measured during the last round of 

sampling that was analyzed for solvent concentrations in June 2008 (Table 1-6).  The 

observed reduction of PCE and TCE concentrations and continual presence of slightly higher 

concentrations of vinyl chloride in this well is evidence that the anaerobic degradation of the 

residual chlorinated solvent contamination at the Site is ongoing.  

The analytical data collected during this SI indicate that the low part per billion concentration 

levels of solvents present in the shallow groundwater at the Site are declining over time and 

that active remediation of the Site is not required.  The observed solvent concentration likely 

originated from the area just north of the former UST KB-100 near the edge of the adjacent 

former vehicle wash rack, based upon the distribution of solvent concentrations detected in 

the existing and temporary monitoring wells at the Site.  While vinyl chloride was detected in 

one of the temporary monitoring wells (TW-6) sampled in January 2015 at a concentration 

that exceeded the HDOH Tier 1 Unrestricted EAL, a four-fold lower concentration of vinyl 

chloride (62 µg/L, equal to the Tier 1 EAL) was detected in a groundwater sample collected 

from the same location from a permanent, four-inch diameter well (KB-100-3) installed in 

March 2015.  In addition, only one of seven soil samples collected from the capillary fringe at 

the Site contained sub-part per million levels of solvents (TCE and cis-1,2-DCE) that slightly 

exceeded the HDOH Tier 1 Unrestricted EAL.  The investigation has been successful in 

characterizing the nature and extent of the de minimus release.  Based upon these findings, 

the residual contamination present in the soils and shallow groundwater at the Site do not 

pose a risk to human health and the environment.  No Further Action (NFA) is recommended 

for the site.     

 



Draft SI for UST KB-100, MCB Motor Pool  Revision No. 1 

Marine Corps Base Hawaii, Kaneohe, Hawaii  June 2015 

 

 

i 

 

Table of Contents 

Section 1 Introduction .............................................................................................. 1-1 

1.1 Site Background and Conditions ................................................................................. 1-2 

1.1.1 Site History ........................................................................................................... 1-2 

1.1.2 Site Description ..................................................................................................... 1-7 

1.1.3 Previous Investigations ......................................................................................... 1-7 

Section 2 Physical Characteristics........................................................................... 2-1 

2.1 Climate ......................................................................................................................... 2-1 

2.2 Geology and Soils ........................................................................................................ 2-1 

2.3 Topography and Drainage ............................................................................................ 2-2 

2.4 Regional Groundwater Use .......................................................................................... 2-2 

Section 3 Project Objectives, Screening Criteria, and Pathway Analysis .......... 3-1 

3.1 Project Objectives ........................................................................................................ 3-1 

3.1.1 Problem Statement ................................................................................................ 3-1 

3.1.2 The Decision Rules ............................................................................................... 3-1 

3.2 Screening Criteria ........................................................................................................ 3-3 

Section 4 Site Investigation Activities .................................................................... 4-1 

4.1 Rationale ...................................................................................................................... 4-1 

4.2 Sampling and Analysis Program .................................................................................. 4-1 

4.3 Methodology ................................................................................................................ 4-1 

4.3.1 Utility Clearance ................................................................................................... 4-1 

4.3.2 Capillary Fringe Soil Sampling ............................................................................. 4-2 

4.3.3 Soil Classification ................................................................................................. 4-3 

4.3.4 Temporary Groundwater Monitoring Well Installation ........................................ 4-7 

4.3.5 Permanent Groundwater Monitoring Well Installation ......................................... 4-7 

4.3.6 Groundwater Sampling ......................................................................................... 4-8 

4.3.7 Monitoring Well Surveying .................................................................................. 4-9 

4.3.8 Sample Designation and Labeling ...................................................................... 4-17 

4.3.9 Sample Handling, Storage, and Shipping ........................................................... 4-17 

4.3.10 Equipment Decontamination............................................................................. 4-18 

4.3.11 Investigation-Derived Waste ............................................................................. 4-18 

4.3.12 Field Documentation ......................................................................................... 4-19 

4.3.13 Laboratory Documentation ............................................................................... 4-19 

Section 5 Site Inspection Findings ........................................................................... 5-1 

5.1 Capillary Fringe Soil Sampling.................................................................................... 5-1 

5.2 Temporary Groundwater Well Sampling ..................................................................... 5-7 

5.3 Permanent Groundwater Well Sampling ..................................................................... 5-7 

5.4 Conceptual Site Model ............................................................................................... 5-21 

5.5 Screening Human Health Risk Assessment ............................................................... 5-22 



Draft SI for UST KB-100, MCB Motor Pool  Revision No. 1 

Marine Corps Base Hawaii, Kaneohe, Hawaii  June 2015 

 

 

ii 

 

5.5.1 Tier 1 Environmental Hazard Evaluation ........................................................... 5-22 

5.6 Summary of Current Site Risks ................................................................................. 5-23 

Section 6 Quality Control and Validation .............................................................. 6-1 

6.1 Quality Assurance and Quality Control ....................................................................... 6-1 

6.2 Analytical Laboratory Review ..................................................................................... 6-1 

6.3 Data Validation ............................................................................................................ 6-1 

6.4 Data Verification and Review ...................................................................................... 6-2 

6.4.1 Assessment Parameters ......................................................................................... 6-2 

6.4.2 Overall Assessment of Data .................................................................................. 6-3 

6.4.3 Data Validation Summary ..................................................................................... 6-3 

Section 7 Conclusion ................................................................................................. 7-1 

7.1 Summary ...................................................................................................................... 7-1 

7.2 Recommendations ........................................................................................................ 7-1 

Section 8 References ................................................................................................. 8-1 

 

TABLES 

 

Table 1-1:  Summary of Environmental Sampling Work Conducted at the Former 

UST KB-100 Site ......................................................................................... 1-17 

Table 1-2:  Summary of Soil Sample Data Collected During the 1997 UST Removal 

Work ............................................................................................................ 1-18 

Table 1-3:  Summary of Groundwater Sample Data Collected During 1997 Tank 

Removal Work ............................................................................................. 1-18 

Table 1-4:  Summary of Soil Sample Data Collected During the 2003 RI .......................... 1-19 

Table 1-5:  Summary of Groundwater Sample Data Collected from KB-100-1 

between 2003 and 2015 ............................................................................... 1-20 

Table 1-6:  Summary of Groundwater Sample Data Collected from KB-100-2 

between 2003 and 2015 ............................................................................... 1-21 

Table 4-1:  Capillary Fringe Soil Samples Collected During the 2015 SI ............................. 4-3 

Table 4-2:  Groundwater Samples Collected During the 2015 SI ......................................... 4-9 

Table 4-3:  Survey Data for Monitoring Wells at the Former UST KB-100 Site .................. 4-9 

Table 4-4:  Samples Collected at the Former UST KB-100 Site ......................................... 4-17 

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

Residential EALs (mg/kg) ............................................................................. 5-5 

Table 5-2:  January 2015 Groundwater Sample Analytical Results compared to 

HDOH Tier 1 Residential EALs (µg/L) ......................................................... 5-9 

Table 5-3:  March 2015 Groundwater Sample Analytical Results compared to HDOH 

Tier 1 Residential EALs (µg/L) ................................................................... 5-11 

Table 6-1:  Data Validation Reports Summary ...................................................................... 6-2 

Table 6-2:  Data Validation Exceptions Summary ................................................................ 6-3 
 

 



Draft SI for UST KB-100, MCB Motor Pool  Revision No. 1 

Marine Corps Base Hawaii, Kaneohe, Hawaii  June 2015 

 

 

iii 

 

FIGURES 

 

Figure 1-1:  Former UST KB-100 Project Site Location Map ............................................... 1-3 

Figure 1-2:  Former UST KB-100 Site Layout ...................................................................... 1-5 

Figure 1-3:  Soil Borings and Monitoring Wells Installed During 2003 RI .......................... 1-9 

Figure 1-4:  Motor Oil Soil Sample Results (mg/kg) from 2003 RI .................................... 1-11 

Figure 1-5:  PCE Soil Sample Results (g/kg) from 2003 RI ............................................. 1-13 

Figure 1-6:  VOC Sample Results (g/L) in Groundwater from Prior Monitoring 

Events ........................................................................................................... 1-15 

Figure 4-1:  Capillary Fringe Soil Sampling Locations ......................................................... 4-5 

Figure 4-2:  Temporary Groundwater Monitoring Well Locations ..................................... 4-11 

Figure 4-3:  Permanent Groundwater Monitoring Well Locations ...................................... 4-13 

Figure 4-4:  Estimated Groundwater Flow Direction .......................................................... 4-15 

Figure 5-1: PCE, TCE and cis-1,2 DCE Detected in Capillary Fringe Soils ......................... 5-3 

Figure 5-2:  PCE Concentrations Measured in Monitoring Wells ....................................... 5-13 

Figure 5-3:  TCE Concentrations Measured in Monitoring Wells ....................................... 5-15 

Figure 5-4:  Cis-1,2-DCE Concentrations  Measured in Monitorng Wells ......................... 5-17 

Figure 5-5:  Vinyl Chloride Concentrations Measured in Monitoring Wells ...................... 5-19 

Figure 5-6:  Conceptual Site Model ..................................................................................... 5-25 
 

 

APPENDICES 

 

A Field Logbook 

B Field Forms 

C Site Photographs 

D Geophysical Survey Report 

E Soil Boring Logs 

F Monitoring Well Construction Logs 

G Chain of Custody Forms 

H Non-Hazardous IDW Manifests (pending) 

I Summary of Analytical Data 

J Analytical Laboratory Reports (on CD-ROM) 

K Data Validation Reports (on CD-ROM) 

L Data Quality Assessment Report  
 



Draft SI for UST KB-100, MCB Motor Pool  Revision No. 1 

Marine Corps Base Hawaii, Kaneohe, Hawaii  June 2015 

 

 

iv 

 

Acronyms and Abbreviations  

 

°F    degree Fahrenheit 

%D   percent difference 

%R    percent recovery 

%RSD   percent relative standard deviation 

APPL   Agricultural Priority Pollutants Laboratories, Inc. 

AST   aboveground storage tank 

bgs    below ground surface 

BTEX  benzene, toluene, ethylbenzene, and total xylenes 

CD-ROM compact disc-read only memory 

CLP    Contract Laboratory Program 

COC   chain of custody 

CONEX  container express 

COPC    contaminant of potential concern 

CRQL   Contract Required Quantitation Limit 

CSM   Conceptual Site Model 

CTO   contract task order 

DCE   dichloroethylene 

DL   detection limit 

DO   dissolved oxygen 

DoD   Department of Defense 

DON   Department of the Navy 

DQAR   Data Quality Assessment Report  

DQO    data quality objective 

DRO    diesel range organic 

DVR   data validation report 

E2   Element Environmental, LLC 

EAL    environmental action level 

EDD   electronic data deliverable 

EPA    Environmental Protection Agency, United States 

ERP   Environmental Restoration Program 

FS   feasibility study 

FTL   field team leader 

GC/MS  Gas Chromatography/Mass Spectrometer 

GHI   GeoTek Hawaii, Inc. 

GPR   ground penetrating radar 

GPS   global positioning system 

HDOH   Hawaii Department of Health 

HSP    Health and Safety Plan  

HVOC   halogenated volatile organic compound 

IAS   Initial Assessment Study 

ID    identification 

IDW    investigation-derived waste 

J   indicates an estimated value 



Draft SI for UST KB-100, MCB Motor Pool  Revision No. 1 

Marine Corps Base Hawaii, Kaneohe, Hawaii  June 2015 

 

 

v 

 

 

LCS    laboratory control sample 

LDC   Laboratory Data Consultants, Inc. 

LRO    lube oil range organic 

MCB Hawaii   Marine Corps Base Hawaii 

MEK   methyl ethyl ketone (also known as 2-butanone) 

MeOH   methanol 

mg/kg    milligram per kilogram 

µg/L   microgram per liter 

mg/L   milligram per liter 

MKC   Morrison Knudsen Corporation 

mL   milliliter 

MS/MSD  matrix spike/matrix spike duplicate 

MW   monitoring well 

NA   not analyzed 

NAVFAC  Naval Facilities Engineering Command 

ND   not detected 

NFA   no further action 

NST   National Status and Trends 

OWS   oil water separator 

PAH   polynuclear aromatic hydrocarbon 

PCB   polychlorinated biphenyl 

PCE   perchloroethylene or tetrachloroethylene 

pH   potential hydrogen 

PID    photoionization detection  

PPE    personal protective equipment 

PPM   Project Procedures Manual 

PSQ   principal study question 

PVC   polyvinyl chloride 

QA   quality assurance 

QC    quality control 

QSM    Quality Systems Manual 

R   indicates the data is rejected and not usable 

redox    reduction-oxidation 

RI   remedial investigation 

RPD    relative percent difference 

RRF   relative response factor 

RRO   residual range organic 

RSL   regional screening level 

SCS    Soil Conservation Service  

SDG    sample delivery group  

SI    site inspection 

SOP   standard operating procedure 

TCE   trichloroethylene 

TPH    total petroleum hydrocarbon 

 



Draft SI for UST KB-100, MCB Motor Pool  Revision No. 1 

Marine Corps Base Hawaii, Kaneohe, Hawaii  June 2015 

 

 

vi 

 

 

 

U indicates the compound or analyte was analyzed for, but not detected at 

or above the stated limit 

UJ indicates the compound or analyte was analyzed for, but not detected.  

The sample detection limit is an estimated value 

UIC   Underground Injection Control 

U.S.   United States 

USDA    United States Department of Agriculture  

UST   underground storage tank 

VOA   volatile organic analysis 

VOC    volatile organic compound 

WCP Wil Chee Planning 

WP  work plan 

 



Draft SI for UST KB-100, MCB Motor Pool  Revision No. 1 

Marine Corps Base Hawaii, Kaneohe, Hawaii  June 2015 

 

 

1-1 

 

Section 1 Introduction 
A Site Inspection (SI) was conducted at the former underground storage tank (UST) KB-100 

site (herein referred to as the “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 (Figure 1-1).  The SI investigated potential soil and groundwater contamination 

and assessed potential threats to human health and the environment at the Site.  

UST KB-100 was a 550-gallon capacity steel tank installed adjacent to the Building 322 

motor pool wash rack in 1986.  UST KB-100 was used to store waste oil from an adjacent oil 

water separator (OWS) at the wash rack through a gravity-fed system.  In 1997, the UST was 

replaced with an aboveground storage tank (AST).  During the tank closure process, 

contamination (lead and vinyl chloride) exceeding the State of Hawaii Department of Health 

(HDOH) Tier 1 environmental action levels (EALs) was detected in a groundwater sample 

collected from a monitoring well installed at the Site; however, the tank and associated 

piping were found to be in good condition upon removal, so it was concluded that UST KB-

100 was not the source of the observed contamination.  Subsequent soil and groundwater 

sampling conducted during a 2003 Remedial Investigation (RI, Wil Chee Planning [WCP] 

2003) found little contamination in site soils but the continued presence of part per billion 

levels of chlorinated solvents (tetrachloroethylene [PCE], trichloroethylene [TCE], and vinyl 

chloride) in the groundwater at the Site.  

Chemical releases may have occurred due to past storage and disposal practices in the 

vicinity of the former UST KB-100 site as well as historic operations at the adjacent former 

UST KB-91 site located to the north.  However, while KB-91 and KB-100 are within the 

same vicinity, the contamination detected at each site is different.  The KB-91 site is 

contaminated with residual fuel product, while the contamination at the KB-100 site is 

primarily chlorinated solvents in the groundwater, indicating different contamination sources. 

Historic operations and storage practices at the Motor Pool is suspected to have released 

contaminants of potential concern (COPCs) at the Site (Figure 1-2).  The focus of the current 

SI was to delineate the lateral extent of chlorinated solvents in the groundwater at the Site.  

Soil and groundwater samples collected during the SI were analyzed for the following 

analytes: volatile organic compounds (VOCs), total petroleum hydrocarbons as diesel range 

organics (TPH-DRO), TPH as residual range organics (TPH-RRO), and total lead.  The SI 

data collected was used to assess potential risks to human health and the environment posed 

by these COPCs and to support the development, evaluation, and selection of appropriate 

response alternatives for the Site. 
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1.1 Site Background and Conditions  

1.1.1 Site History 

UST KB-100 was a 550-gallon capacity waste oil steel tank that was installed in 1986 and 

excavated and removed in December 1997.  Morrison Knudsen Corporation (MKC) 

excavated, cleaned, removed, and disposed of the tank.  UST KB-100 measured 4 feet in 

diameter and 6-feet long and was found to be in good condition with no signs of 

deterioration, damage, or leakage upon removal (MKC 1999).  The excavation created during 

the tank removal work measured 9 feet by 15 feet by 8 feet deep.  Approximately 75 gallons 

of oil and 200 gallons of oily water were pumped from the UST and OWS at the time of UST 

closure.  Both oil and oily water were disposed of off-site.  The cleaned tank was transported 

to Hawaii Metal Recycling for disposal.  Soil from the excavation was stockpiled on a 

polyethylene liner and bermed to prevent storm water runoff (MKC 1999).  The clean 

stockpiled soil was used to backfill the excavation along with base course to prepare the Site 

for the installation of the current AST.  The grit trap and OWS associated with KB-100 

remain on-site and active; however, all piping associated with the UST was removed.  Soil 

samples collected during the tank removal work did not contain concentrations of COPCs 

that exceeded the HDOH Tier 1 EALs.  However, contamination was detected in the 

groundwater at the Site at concentrations exceeding the HDOH Tier 1 EALs.  The good 

condition of KB-100 upon removal suggested that the UST was not the source of the detected 

groundwater contamination.  Potential source areas for the observed trace levels of 

chlorinated compound contamination include the waste accumulation area located in the 

southern half of Building 322 and the concrete wash rack located just to the north of former 

UST KB-100.   
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1.1.2 Site Description 

MCB Hawaii is located on the windward side of Oahu, and it 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-100 was located to 

the south of an automotive repair shop located within Building 322 (Figure 1-2).  The former 

UST was located adjacent to and south of a concrete washdown area that was formerly used 

to clean non-military government vehicles.  Asphalt pavement surrounds the current AST and 

OWS present at the Site.  Two monitoring wells are located to the west (KB100-1) and south 

(KB100-2) of former UST KB-100.  Building 322 is located north of the concrete washdown 

area and is an open 20-foot tall building constructed of steel cross beams and a metal canopy 

roof.  The southern half of this building is used as a waste accumulation area.  A 20-foot by 

5.5-foot container express (CONEX military shipping container) container is located in this 

area and is used to temporarily store used motor oil and petroleum products that are generated 

during repair work in the adjacent 24-foot by 35-foot by 4-foot deep underground vehicle 

maintenance bay located to the north.  Vehicle maintenance work on non-military vehicles is 

conducted in this portion of Building 322.  A review of historic aerial photographs available 

for the area reveals that the configuration of buildings at the Motor Pool has been the same 

since at least 1959.  The concrete wash rack appears to have been constructed between 

November 1959 and February 1968.  The area where UST KB-100 was installed in 1986 

contains no surface structures in the 1959 and 1968 aerial photographs. 

The SI study area boundary was based on historic sampling information obtained from the 

UST closure report, the RI conducted by WCP, as well as the WCP semi-annual groundwater 

monitoring reports (MKC 1999; WCP 2003, 2007, 2008a, 2008b, 2008c, 2011).  .  The study 

boundary extends from the northern edge of the concrete washdown area to the fence line to 

the south and approximately 10 feet to the southeast and 25 feet to the northwest of the 45-

foot wide concrete washdown pad.   

The vertical boundary of the study area extends from the ground surface to the groundwater 

table (typically encountered between 6.5 and 8.0 feet bgs, dependent on the local 

topography).  The temporal boundaries of the study included the approximately two-month 

duration of field activities from January to March 2015.  Although the region experiences wet 

and dry seasons, climatic conditions did not affect field activities and are not believed to have 

impacted the measured COPC concentrations in site soils and groundwater.   

1.1.3 Previous Investigations 

Two environmental investigations and several rounds of groundwater monitoring have been 

conducted at the Site since the tank was removed in 1997.  The environmental sampling and 

monitoring events that have been conducted at the Site are summarized in Table 1-1.  The 
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soil and groundwater results obtained during the 1997 tank removal work are summarized in 

Tables 1-2 and 1-3, respectively.  The analytes detected in the 12 soil samples collected 

during the 2003 RI (WCP 2003) are summarized in Table 1-4.  The locations of the six 

boreholes drilled and two monitoring wells installed during the 2003 RI are shown on Figure 

1-3.  Figure 1-4 presents the maximum motor oil concentrations detected in the soil samples 

collected from these six boreholes, while Figure 1-5 presents the maximum concentrations of 

PCE detected in the soil samples collected from these six boreholes. 

The analytes detected in the two monitoring wells present at the Site (KB-100-1 and KB-100-

2) since 2003 are summarized in Tables 1-5 and 1-6, respectively.  Free product was not 

observed in either well during any of the sampling events.  Figure 1-6 shows the location of 

the two monitoring wells (KB-100-1 and KB-100-2) and some of the maximum 

concentrations of VOCs (PCE, TCE, and vinyl chloride) detected during the various 

groundwater monitoring events. 

The 2003 RI found no evidence of significant residual soil contamination at the Site (Table 1-

4).  However, chlorinated compounds (PCE, TCE, and vinyl chloride) have consistently been 

detected in the shallow groundwater at the Site during multiple groundwater sampling events 

conducted between 1997 and 2009 (Tables 1-3, 1-5, and 1-6).   

A Release Response Report (which contained the results of the groundwater monitoring 

event conducted in June 2009) 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 (WCP 2011). 
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Table 1-1:  Summary of Environmental Sampling Work Conducted at the Former UST KB-100 Site 

Investigation Report Media Sampled Comments and Findings 

UST Removal, Morrison 

Knudsen Corporation, 1999 

 

Soil The 4-foot by 6-foot 550-gallon waste oil steel UST was excavated, cleaned, removed, and disposed of in December 1997.  The removed tank 

was in good condition, with no deterioration, damage, or other signs of leakage.  One confirmation soil sample was collected from the gley 

(native grey clay) present at the base of the excavation (6.5 feet bgs).  In addition, two discrete soil samples were collected from the 

approximately 24 cubic yard stockpile of soil removed from the excavation.  The TPH-oil, halogenated volatile organic compounds (HVOCs), 

polychlorinated biphenyls (PCBs), total lead, and total cadmium concentrations were below respective HDOH EALs.  Benzo(a)pyrene was 

detected at an estimated concentration (0.17 mg/kg) that slightly exceeded the associated HDOH Tier 1 EAL (Table 1-2).  MKC recommended 

further investigation and remediation of the Site in order to justify clean closure.  The Site was backfilled and restored to its original condition, 

and the current 550-gallon steel AST was installed at the Site.  

Groundwater 

 

Two unfiltered grab groundwater samples (KB-100-GW01 and -GW02) were collected directly from the UST excavation in December 1997.  It 

is believed that these grab groundwater samples were not filtered at the laboratory prior to analysis.  The concentrations of cadmium, lead, TPH-

oil, benzo(a)pyrene, and PCBs (Aroclor 1260) detected exceeded the respective HDOH Tier 1 EALs (Table 1-3).  

A monitoring well (KB-100-MW1) was installed 15 feet west of the excavation in April 1998.  The groundwater sample collected from the 

monitoring well was filtered in the field with a 40-micrometer filter.  The sample contained concentrations of lead and vinyl chloride above 

respective HDOH Tier 1 EALs (Table 1-3).  Cadmium and Aroclor 1260 were detected at trace levels (sub part per million) while 

benzo(a)pyrene was not detected in the collected groundwater sample.  A confirmed release notification was submitted to the HDOH. 

RI, Wil Chee Planning, 2003 Soil Six soil borings (WCP-1 through WCP-6) were advanced around the former UST excavation in February 2003.  Ten confirmation soil samples 

were collected from the center of the excavation just above the soil-water interface (ranging from 5 to 9.5 feet bgs) and submitted for analysis of 

TPH-oil and diesel, HVOCs, polynuclear aromatic hydrocarbons (PAHs), PCBs, total lead, and total cadmium.  All of the soil sample 

concentrations were below associated HDOH Tier 1 EALs (see Table 1-4). 

Groundwater One monitoring well (KB-100-2) was installed along the south wall of the former UST excavation in February 2003.  Groundwater samples were 

collected from the existing well (KB-100-1) and the newly-installed well (KB-100-2).  Vinyl chloride was detected in the groundwater at 

concentrations above the HDOH Tier 1 EAL at 0.064 mg/L and 0.009 mg/L, respectively.  The groundwater results for KB-100-1 and -2 are 

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

Groundwater Monitoring, Wil 

Chee Planning, 2007, 2008a, 

2008b, 2008c 

Groundwater Semi-annual groundwater monitoring was conducted on the two wells (KB-100-1 and -2) in October 2006, June 2007, November 2007, and 

June 2008.  None of the wells contained petroleum product.  Samples were analyzed for TPH as diesel and oil, VOCs and HVOCs, PAHs, 

PCBs, total lead, and total cadmium.  The groundwater results for KB-100-1 and -2 are summarized in Tables 1-5 and 1-6, 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.  This 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. 
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Table 1-2:  Summary of Soil Sample Data Collected During the 1997 UST Removal Work 

Soil Sample 

Location 

Sample Depth  

(feet bgs) 

Cadmium 

(mg/kg) 

Lead 

(mg/kg) 

Oil and Grease 

(mg/kg) 

Aroclor 1260 

(mg/kg) 

Tetrachloroethylene 

(PCE) (mg/kg) 

Benzo(a)pyrene 

(mg/kg) 

Fluoranthene 

(mg/kg) 

Base of 

UST 
6.5 0.11 J 8.9 J 76.1 ND 0.00356 - - 

Stockpile 1 0 – 6.5 1.0 36 187 0.49 0.00295 0.17 J 0.25 J 

Stockpile 2 0 – 6.5 0.435 19.5 133 0.24 0.412 - - 

HDOH Tier 1 EAL  

(Table B-1) 
14 200 500 1.1 0.088 0.15 460 

Notes: 

Shaded values exceed the Tier 1 EAL. 

- = Not Analyzed or Not Available 

mg/kg = milligram per kilogram  

J = indicates an estimated value 

ND = Not Detected 
 

Table 1-3:  Summary of Groundwater Sample Data Collected During 1997 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-100-GW01 

(12/2/97 Grab) 
- - 13.1 - - - - - - 

KB-100-GW02 

(12/6/97 Grab) 
10.6 571 - 2.4 21.4 ND ND 8.24 23.6 

KB-100-MW1 

(4/29/98 Well) 
0.94 J 41.1 J ND 0.88 J 6.0 J 91 J 91 J ND ND 

HDOH Tier 1 

EAL  

(Table D-1d) 

3.0 29 2.5 2.0 177 612 62 0.81 130 

Notes: 

Bold shaded values exceed the Tier 1 EAL. 

mg/L = milligram per liter; µg/L = microgram per liter   

- = Not Analyzed  
ND = Not Detected 

J = indicates an estimated value   
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Table 1-4:  Summary of Soil Sample Data Collected During the 2003 RI 

Boring 

Location 

Sample Depth 

(feet bgs) 

Cadmium 

(mg/kg) 
Lead (mg/kg) 

TPH-Diesel 

(mg/kg) 

TPH-Motor Oil 

(mg/kg) 

Aroclor 1260 

(mg/kg) 

Tetrachloroethylene 

(PCE) (mg/kg) 

Methylene Chloride 

(mg/kg) 

WCP-1 5 0.83 50 220 320 0.015 ND ND 

WCP-1 7 0.26 0.81 ND ND ND ND ND 

WCP-2 5 3.8 19 21 130 0.11 ND ND 

WCP-2 7 3.4 8.2 9 32 0.038 0.008 ND 

WCP-3 7 1.9 4.1 1.7 13 ND 0.007 ND 

WCP-4 7 2.7 8.1 9.9 50 0.022 ND ND 

WCP-5 3 0.3 0.68 3.5 56 ND ND ND 

WCP-5 7 0.91 2.3 1.3 14 ND ND 0.11 

WCP-5 8 1.2 3.1 2.1 31 ND ND ND 

WCP-5 9.5 ND ND ND ND ND ND ND 

WCP-6 5.5 0.31 2 39 160 ND ND 0.11 

WCP-6 7.5 ND 1.8 1.4 ND ND ND 0.03 

HDOH Tier 1 EAL  

(Table B-1) 
14 200 500 500 1.1 0.088 1.1 

Notes: 

ND = Not Detected 
mg/kg = milligram per kilogram  
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Table 1-5:  Summary of Groundwater Sample Data Collected from KB-100-1 between 2003 and 2015 

Well ID 100-1 100-1 100-1 100-1 100-1 100-1 100-1 100-1 100-1 2011 HDOH Tier 1 EAL  

(Table D-1d) 
Sample Date 5/20/2003 10/16/2006 10/16/2006 10/16/2006 6/11/2007 11/6/2007 6/18/2008 6/10/2009 1/20/2015 

Cadmium (µg/L) 
MDL 5.00 1.00 1.00 - 0.33 1 0.6 0.6 - 

3.0 
Result 0.4 J ND ND 0.02 ND ND ND ND - 

Lead (µg/L) 
MDL 3 0.31 0.31 - 0.11 0.31 0.31 0.31 0.4 

29 
Result 11 0.365 J ND 0.05 0.38 J 0.313 J ND ND ND 

TPH-DRO (mg/L) 
MDL 0.05 - - - - - - 0.161 - 

2.5 
Result 0.32 - - - - - - 0.679 - 

TPH-RRO (mg/L) 
MDL 0.30 0.113 0.11 - - 0.106 0.333 0.333 - 

2.5 
Result 0.30 0.705 0.623 ND ND 0.629 J 0.483 J 0.601J - 

Aroclor-1260 (µg/L) 
MDL 0.97 0.033 0.0333 - 0.158 0.0337 0.0337 0.0326 - 

2.0 
Result ND ND ND ND ND ND ND ND - 

1,1-Dichloroethene 

(µg/L) 

MDL 5 0.31 0.31 - 0.185 0.31 0.31 - 0.3 
3,900 

Result 2.9 J ND ND ND 0.98 J ND 0.740 J - 1.1 

Tetrachloroethene 

(PCE) (µg/L) 

MDL 5 0.31 0.31 - 0.226 3.1 0.31 - 0.3 
177 

Result 3.2 J ND ND ND 0.41 70.8 0.360 J - 0.4 J 

Trichloroethene (TCE) 

(µg/L) 

MDL 42 0.31 0.31 - 0.209 0.31 0.31 - 0.3 
612 

Result 240 ND ND ND 0.43 37.5 1.56 - 2.7 

Vinyl chloride (µg/L) 
MDL 10 15.5 15.5 - 3.54 0.31 3.1 - 0.3 

62 
Result 64 269 270 250 D 45.1 B 4.71 63 - 22 

Acenaphthene (µg/L) 
MDL 10 0.0161 0.0161 - 0.0133 0.0162 0.0161 0.0161 - 

200 
Result ND ND ND ND 0.0237 J ND ND ND - 

Fluoranthene (µg/L) 
MDL 10 0.0161 0.0161 - 0.00847 0.0162 0.0161 0.0161 - 

130 
Result ND ND ND ND 0.028 J ND ND ND - 

Naphthalene (µg/L) 
MDL 10 0.0333 0.0333 - 0.0146 0.0335 0.0333 0.0333 - 

210 
Result ND ND ND 0.013 ND ND 0.0484 J ND - 

Notes: 

Bold shaded values exceed the Tier 1 EAL.  

- = Not Analyzed or Not Available; ND = Not Detected; MDL = Method Detection Limit 

mg/L = milligram per liter; µg/L = microgram per liter 

D = indicates reported result is from a dilution; J = indicates an estimated value; B = indicates analyte is found in a blank associated with the sample 
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Table 1-6:  Summary of Groundwater Sample Data Collected from KB-100-2 between 2003 and 2015 

Well ID 100-2 100-2 100-2 100-2 100-2 100-2 100-2 100-2 100-2 100-2 100-2 2011 HDOH 

EAL 

 (Table D-1d) Sample Date 5/20/2003 10/16/2006 6/11/2007 6/11/2007 6/11/2007 11/6/2007 11/6/2007 11/6/2007 6/18/2008 6/10/2009 1/20/2015 

Cadmium (µg/L) 
MDL 5.00 1.00 0.33 0.33 - 1 1 - 0.6 0.6 - 

3 
Result ND ND ND ND ND ND ND 0.06 ND ND - 

Lead (µg/L) 
MDL 3.00 0.31 0.11 0.11 - 0.31 0.31 - 0.31 0.31 0.4 

29 
Result ND ND ND ND 0.04 0.312 J ND 0.13 ND 0.436 J ND 

TPH-DRO (mg/L) 
MDL 0.05 0.11 - - - 0.109 0.106 - 0.33 0.163 - 

2.5 
Result 0.32 0.597 ND ND 0.18 Z 0.403 J 0.459 J 0.15 O 0.374 J 0.167 J - 

TPH-RRO (mg/L) 
MDL 0.30 0.11 - - - 0.109 0.106 - 0.33 0.337 - 

2.5 
Result 0.26 J 0.597 ND ND 0.18 Z 0.403 J 0.459 J 0.15 O 0.374 J 0.338 J - 

Aroclor-1260 (µg/L) 
MDL 0.5 0.0337 0.158 0.158 - 0.0326 0.0333 - 0.0341 0.0337 - 

2 
Result ND ND ND ND ND ND ND ND ND ND - 

1,1-Dichloroethene 

(µg/L) 

MDL 5.0 0.31 0.185 0.185 - 0.31 0.31 - 0.31 - 0.5 
3,900 

Result 1.0 J ND 0.74 J 0.8 J 0.94 ND ND ND ND - ND 

Tetrachloroethene 

(PCE) (µg/L) 

MDL 5 31 4.52 4.52 - 15.5 15.5 - 0.31 - 0.3 
177 

Result 19 2,490 35.4 B 50.6 B 150 D 472 475 530 D 66.4 - 0.35 J 

Trichloroethene (TCE) 

(µg/L) 

MDL 5 31 4.18 4.18 - 0.31 0.31 - 0.31 - 0.3 
612 

Result 66 724 87.2 B 114 B 240 D 52.8 53.7 46 D 58.8 - 0.64 J 

Vinyl chloride (µg/L) 
MDL 10 0.31 0.221 0.221 - 0.31 0.31 - 0.31 - 0.3 

62 
Result 9.0 J 5.24 8.47 8.14 10 0.75 J 0.8 J ND 16.9 - 38 

Acenaphthene (µg/L) 
MDL 10 0.0161 0.173 0.185 - 0.0162 0.0155   0.016 0.0161 - 

200 
Result ND ND ND 0.222 J ND ND ND ND ND ND - 

Naphthalene (µg/L) 
MDL 10 0.0333 0.0146 0.0146 - 0.0335 0.0321   0.033 0.0333 - 

210 
Result ND ND ND ND ND ND 0.034 J 0.014 ND ND - 

Notes:   

Shaded values exceed the Tier 1 EAL. 

mg/L = milligram per liter; µg/L = microgram per liter 

- = Not Analyzed or Not Available 

ND = Not Detected 

MDL = Method Detection Limit 

D = indicates reported result is from a dilution; J = indicates an estimated value; B = indicates analyte is found in a blank associated with the sample; O = indicates that the chromatographic fingerprint of the sample 

resembles an oil but does not match the calibration standard 
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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 and the Site 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 project 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 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, 
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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 the slope does not exceed 6 percent (United States Department of Agricultural Soil 

Conservation Service [USDA SCS] 1972).  MKC reported the presence of a native grey clay 

at a depth of approximately 6.5 feet bgs in the approximately 8-foot deep excavation created 

during removal of UST KB-100 (MKC 1999). 

2.3 Topography and Drainage 

The topography of the Site is relatively flat, and the surrounding ground surface is paved with 

asphalt.  The groundwater monitoring well installed during MKC’s UST closure investigation 

indicated that the static water level at the site was approximately 7.5 feet below ground 

surface (bgs) at the time of installation (MKC 1999).  Runoff on the concrete washdown area 

located approximately 10 feet to the north of the former UST KB-100 flows to a drain located 

in the middle of the concrete washdown area.  A six-inch deep, concrete-lined trench storm 

water drain is located to the southeast of the former UST KB-100 and is designed to intercept 

overland flow.  The runoff that enters this drain first runs to the west to B Street, then south 

to 1st Street, west along 1st Street, and south towards Kaneohe Bay where the runoff 

ultimately discharges.  

2.4 Regional Groundwater Use 

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 
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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, Screening 

Criteria, and Pathway Analysis 

3.1 Project Objectives 

The data quality objectives (DQOs) for this SI 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, 

Element Environmental, LLC [E2] 2014a). 

3.1.1 Problem Statement 

This SI was conducted to investigate residual soil and groundwater contamination present at 

the Site and to assess potential threats to human health and the environment.  The SI focused 

on delineating the lateral extent of chlorinated solvent contamination in the groundwater and 

capillary fringe soils present at depths between approximately 6.5 and 8.0 feet bgs.  No 

significant soil contamination was detected at the Site during the previous 2003 RI (WCP 

2003). 

This SI focused on characterizing the type and concentration of chlorinated solvents in the 

shallow groundwater aquifer at the Site due to the following attributes of the Site:   

1) It is anticipated that the volume (and associated aerial extent) of residual soil 

contamination at the Site (if present) is small and related to an isolated spill event 

(thus difficult to detect by soil sampling).   

2) There is no obvious source area at the Site for the observed chlorinated solvent 

contamination.   

3) Delineation of the plume of the original contaminant(s) (PCE and/or TCE) and 

potential daughter degradation byproducts (TCE and vinyl chloride) present at the 

Site will allow identification of the contaminant source area.  As a result, the 

environmental data collected during this SI was used to determine the probable source 

of contamination at the Site, to evaluate the apparent ongoing anaerobic degradation 

of the chlorinated solvents, and to assess associated threats to human health and the 

environment. 

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: 

 Evaluate the potential presence of COPCs in site soils and groundwater at the Site and 

assess the associated threats to human health and the environment.  

 

3.1.2 The Decision Rules 

Five principal study questions (PSQs) were developed for this project: 
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 Do COPC concentrations in capillary fringe soils at the Site exceed human and 

ecological risk-based screening criteria? 

 If COPCs in capillary fringe soils at the Site exceed human and ecological risk-based 

screening criteria, do COPCs in capillary fringe soils at the Site pose an unacceptable 

risk to human health and/or the environment? 

 What is the lateral extent of chlorinated solvent contamination at the Site? 

 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? 

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

 Collected chemical concentration data for capillary fringe soils and shallow 

groundwater samples at the Site. 

 Identified locations of all soil and groundwater samples collected within the Site. 

 Collected a single soil sample from the capillary fringe at seven locations where 

temporary monitoring wells were installed.  A total of seven discrete subsurface soil 

samples and one duplicate sample 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 Section 5.1 discusses the resulting soil sample analytical results. 

 Analyzed the capillary fringe soil samples for the following analytes: TPH-DRO/RRO 

(8015C), VOCs (8260B), and lead (6020A).  (Note that the analytical laboratory 

reports RRO as Lube Oil Range Organics [LRO].)   

 Installed a total of seven small diameter (1.5-inch) temporary monitoring wells in the 

approximately 60-foot by 60-foot area surrounding the former UST KB-100 in order 

sample the underlying groundwater.  Section 4.3.4 discusses the groundwater 

monitoring well installation work conducted. 

 Collected groundwater samples from the seven temporary monitoring wells and the 

two existing monitoring wells (KB-100-1 and KB-100-2).  A total of nine primary 

groundwater samples and one duplicate sample were collected and concentrations of 

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

criteria.  Section 4.3.6 discusses the groundwater sample collection field activities 

conducted, and Section 5.2 discusses the resulting groundwater sample analytical 

results. 
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 Analyzed the groundwater samples for the following analytes:  TPH-DRO/RRO 

(8015C), VOCs (8260B), and lead (6020A). 

 Installed two permanent four-inch diameter monitoring wells at optimal monitoring 

locations within the Site based upon the lateral distribution of chlorinated solvent 

contamination observed in the seven temporary and two existing monitoring wells.  

 Collected two primary groundwater samples from the two new four-inch diameter 

monitoring wells at the Site. 

 Made field observations and recorded Unified Soil Classification System soil 

descriptions. 

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

 If any COPC concentrations in capillary fringe soils at the Site exceed risk-based 

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

assessments will be conducted.  Conversely, if no COPC concentrations in vadose 

zone soils at the Site exceed risk-based screening criteria, then no Tier 1 human 

health or ecological risk screening assessments will be necessary, and no further 

action (NFA) will be recommended for soil at the Site. 

 If any COPC concentrations in shallow groundwater at the Site exceed risk-based 

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

assessments will be conducted.  Conversely, if no COPC concentrations in shallow 

groundwater at the Site exceed risk-based screening criteria, then no Tier 1 human 

health or ecological risk screening assessments will be necessary, and NFA will be 

recommended for groundwater at the Site. 

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

shallow groundwater at the Site pose unacceptable risk to human health and/or the 

environment, then the need for further action at the Site will 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 at the Site 

do not pose unacceptable risk to human health and/or the environment, then NFA will 

be recommended for the Site. 

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 EALs consider the use of site-

specific data, whereas RSLs are generic screening criteria.  The EALs used in this SI 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 Site Investigation 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 the capillary fringe (from depths between 5.5 and 

7.5 feet bgs) of seven borings drilled down to 10 feet bgs (Figure 4-1).  A total of seven 

temporary monitoring wells were installed in the boreholes from which the capillary fringe 

soil samples were collected.  Groundwater samples were collected from these seven 

temporary wells in January 2015, as well as from two existing monitoring wells, in order to 

evaluate the lateral extent of solvent contamination present in the area surrounding the former 

UST KB-100 (Figure 4-2).  Two permanent four-inch diameter monitoring wells were 

installed at the Site in March 2015 adjacent to the two temporary well sites that yielded the 

highest solvent concentrations during the January 2015 sampling.  Groundwater samples 

were collected from these two new monitoring wells.   

4.1 Rationale 

Historical site activities, anecdotal evidence cited in the 1984 IAS prepared by the Naval 

Energy and Environmental Support Activity, current site configurations, current site use, 

previous environmental sampling results, present day activities at the adjacent facility, and 

proposed future improvements to the former UST KB-100 site were reviewed and used to 

determine the environmental sample locations used during this SI.   

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 

SI 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 project 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 the early morning of December 23, 2014 by the field crew using flagging, marking 

paint, and cones.  Potential underground utilities were then located in the vicinity of the 
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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 

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 the geophysical survey were marked on the ground surface with marking paint and 

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

included in Appendix D.   

 

4.3.2 Capillary Fringe Soil Sampling 

The following sub-surface soil samples were collected from near the capillary fringe during 

this SI: 

 On January 13, 2015, a total of 10 primary and quality assurance/quality control 

(QA/QC) discrete sub-surface soil samples (EKB100001 through EKB100010) were 

collected from the project site.  Discrete samples were collected from the capillary 

fringe over an approximately 0.5-foot depth interval, which ranged in depths of 

between 5.5 to 7.5 feet bgs in the seven boring locations (TW-1 through TW-7) 

drilled at the Site (Figure 4-1).   

Each discrete soil sample consisted of roughly 100 grams of soil, which was placed in an 

eight-ounce glass jar and three (3) 40-milliliter (mL) volatile organic analysis (VOA) vials 

(one with methanol [MeOH] preservative and the other two with 5 mLs of deionized water 

and a stir bar) provided by the analytical laboratory.  The samples were retrieved from an 

acetate liner generated by 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 an EnCore® sampling device (to fill the VOA 

vials) and a hand trowel (to fill the 8-ounce jar).  The sample was typically collected from the 

six- to nine-inch interval of soil located directly above the saturated section of the core.   

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

laboratory; labeled with a unique sample number, date and time of collection, and boring 

location; sealed with a custody seal that was signed and dated by sampling personnel; and 

placed into sealable plastic bubble wrap bags and 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 QA/QC discrete soil samples 

collected during the SI field activities. 
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Table 4-1: Capillary Fringe Soil Samples Collected During the 2015 SI 

Analyte/ 

Analytical 

Group 

No. of 

Samples 

No. of 

Field 

Replicates 

No. of Field 

Duplicates 

No. of 

MS/MSD 

Pairsa 

No. of 

Field 

Blanksb 

No. of 

Equip. 

Rinsate 

No. of 

VOA 

Trip 

Blanksc 

Total No. 

of Samples 

Sent to 

Lab 

Discrete Soil Samples Collected from Seven Sampling Locations 

TPH-

DRO/RRO 
7 0 1 1 1 1 0 11 

VOCs 7 0 1 1 1 1 1 12 

Total Lead 7 0 1 1 1 1 0 11 

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. 

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

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 Temporary Groundwater Monitoring Well Installation 

Seven 1.5-inch diameter temporary groundwater monitoring wells (TW-1 through TW-7) 

were installed on January 13, 2015 within the Site (Figure 4-2).  These temporary monitoring 

wells were composed of polyvinyl chloride (PVC) with a 2½-inch diameter pre-packed five-

foot length screen section containing #3 sand and 10 slot perforations.  The locations of the 

wells were chosen in order to attempt to fully delineate the extent of suspected groundwater 

contamination present at the Site.   

The temporary groundwater monitoring wells were installed in general accordance with 

NAVFAC Pacific ERP Procedure I-C-1, Monitoring Well Installation and Abandonment 

(DON 2007).  Because these wells were temporary, no cement was placed in the annular 

space above the bentonite that was placed atop the well intake sand pack.  These temporary 

monitoring wells were initially developed a minimum of three days after they were installed 

by lowering a surge block down each well, then removing three borehole volume equivalents 

of groundwater from each 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.  Electronic versions of the seven monitoring well construction logs are 

presented in Appendix F.  The development details for the 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 Permanent Groundwater Monitoring Well Installation 

Two permanent four-inch diameter monitoring wells (KB-100-3 and KB-100-4) were 

installed at the Site on March 2, 2015 (Figure 4-3).  The locations of these permanent 

monitoring wells were based on the lateral distribution of chlorinated solvents measured in 

the groundwater samples collected from the seven temporary and two existing monitoring 

wells during the initial round of groundwater sampling conducted in January 2015.  The two 

permanent wells were installed adjacent to the two temporary wells that yielded the highest 

concentrations of solvents (TW-2 and TW-6).  Permanent monitoring well KB-100-3 was 

located adjacent to TW-6 while KB-100-4 was located adjacent to TW-2.  

The two permanent groundwater monitoring wells were installed in general accordance with 

NAVFAC Pacific ERP Procedure I-C-1, Monitoring Well Installation and Abandonment 

(DON 2007).  These permanent monitoring wells were initially developed a minimum of one 

week after they were installed by lowering a surge block down each well, then removing 

three borehole volume equivalents of groundwater from each well.  NAVFAC Pacific ERP 

Procedure I-C-2, Monitoring Well Development (DON 2007) was adhered to during 

monitoring well development. 



Draft SI for UST KB-100, MCB Motor Pool  Revision No. 1 

Marine Corps Base Hawaii, Kaneohe, Hawaii  June 2015 

 

 

4-8 

 

4.3.6 Groundwater Sampling 

The following groundwater samples were collected during this SI: 

 On January 20, 2015, ten shallow groundwater samples (EKB100011 through 

EKB100021) were collected from the seven temporary monitoring wells (TW-1 

through TW-7) and two existing monitoring wells (KB-100-1 and KB-100-2) at the 

Site.  Free product was not observed in any of these monitoring wells. 

 On March 10, 2015, two additional groundwater samples (EKB100022 and 

EKB100023) were collected from the two new permanent monitoring wells (KB-100-

3 and KB-100-4).  Free product was not observed in either of these monitoring wells. 

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 

developed.  The depth to groundwater at the temporary monitoring wells ranged from 6.45 

feet bgs at TW-4 to 7.43 feet bgs at TW-1 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 utilized 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 10 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.  The 

water quality parameters measured during development and purging activities are recorded on 

field forms provided in Appendix B.  In addition, recovered water was visually inspected for 

the presence of suspended sediment and hydrocarbon sheen.  No measurable free product was 

observed on the groundwater surface at any of the sampling locations.     

Each groundwater sample consisted of two (2) 40-mL unpreserved VOA vials, two (2) 1-

Liter amber glass bottles, and one (1) 500-mL nitric acid-preserved poly bottle provided by 

the analytical laboratory.   

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, 

and monitoring well location; sealed with a custody seal that was signed and dated by 

sampling personnel; and placed into sealable plastic bubble wrap bags and 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 SI field activities. 
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Table 4-2: Groundwater Samples Collected During the 2015 SI 

Analyte/ 

Analytical 

Group 

No. of 

Samples 

No. of 

Field 

Replicates 

No. of 

Field 

Duplicates 

No. of 

MS/MSD

Pairsa 

No. of 

Field 

Blanksb 

No. of 

Equip. 

Rinsate 

No. of 

VOA 

Trip 

Blanksc 

Total No. of 

Samples 

Sent to Lab 

Groundwater Samples Collected from Two Existing, Seven Temporary, and Two New Permanent MWs 

TPH 11 0 2 1 0 1 0 15 

VOCs 11 0 2 1 0 1 2 17 

Total Lead 11 0 2 1 0 1 0 15 

a MS/MSD pair was 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, and is indicated under the 

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

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

 

4.3.7 Monitoring Well Surveying 

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

geographical locations of the various two- and four-inch diameter PVC monitoring wells 

installed and previously existing at the former UST KB-100 site.  Table 4-3 lists the northing 

and easting coordinates of all monitoring wells (permanent and temporary), along with the 

top of the casing of each permanent monitoring well.  The elevation of the top of the well 

casings was determined by running a level survey from previously surveyed monitoring wells 

located just to the north of the project site.  The estimated general groundwater flow direction 

at the site is shown in Figure 4-4 based upon water level measurements made on March 27, 

2015 in wells located at the former UST KB100 site, at the adjacent former UST KB-91 site 

and in a series of wells located inland and to the north of the project site. 

Table 4-3: Survey Data for Monitoring Wells at the Former UST KB-100 Site 

Well ID Northing Easting 
Top of Casing 

Elevation (feet) 

TW-1 21° 26.594' 157° 45.882' not measured 

TW-2 21° 26.589' 157° 45.885' not measured 

TW-3 21° 26.590' 157° 45.872' not measured 

TW-4 21° 26.589' 157° 45.886' not measured 

TW-5 21° 26.586' 157° 45.882' not measured 

TW-6 21° 26.591' 157° 45.878' not measured 

TW-7 21° 26.584' 157° 45.877' not measured 

KB-100-1 21° 26.590' 157° 45.881' 7.40 

KB-100-2 21° 26.588' 157° 45.878' 7.26 

KB-100-3 21° 26.591' 157° 45.878' 7.57 

KB-100-4 21° 26.593' 157° 45.877' 7.50 

Note:   

Elevations are referred to Mean Lower Water (M.L.W.) + 100 feet, having been established 

from existing MCB Hawaii controls. 
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4.3.8 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 SI along with the associated Field ID, EPA ID, and sample description.  

Table 4-4:  Samples Collected at the Former UST KB-100 Site 

E2 Field ID EPA ID 
Laboratory 

ID 
Matrix Sample Description 

January 2015, Sample Delivery Group (SDG) 75351 

EKB100SI-S-D-TW1-01-A-6.5-7.0 EKB100001 AZ09545 Soil Discrete Soil Sample from Boring TW-1 

EKB100SI-S-D-TW2-01-A-6.0-6.5 EKB100002 AZ09546 Soil Discrete Soil Sample from Boring TW-2 

EKB100SI-S-D-TW3-01-A-6.0-6.5 EKB100003 AZ09547 Soil Discrete Soil Sample from Boring TW-3 

EKB100SI-S-D-TW4-01-A-6.0-6.5 EKB100004 AZ09548 Soil Discrete Soil Sample from Boring TW-4 

EKB100SI-S-D-TW5-01-A-5.5-6.0 EKB100005 AZ09549 Soil Discrete Soil Sample from Boring TW-5 

EKB100SI-S-D-TW5-02-D-5.5-6.0 EKB100006 AZ09550 Soil 
Duplicate of Discrete Soil Sample from 

Boring TW-5 

EKB100SI-S-D-TW6-01-A-7.0-7.5 EKB100007 AZ09551 Soil Discrete Soil Sample from Boring TW-6 

EKB100SI-S-D-TW7-01-A-5.5-6.0 EKB100008 AZ09552 Soil 
Discrete Soil Sample from Boring TW-7 

(MS/MSD Samples Collected) 

EKB100SI-W-D-01-R EKB100009 AZ09553 Water 
Rinsate of Decontaminated Soil 

Sampling Equipment 

EKB100SI-W-D-01-F EKB100010 AZ09554 Water Field Source Water Blank 

January 2015, SDG 75427 

EKB100SI-W-D-TW1-01-A EKB100011 AZ09997 Water Groundwater Sample from TW-1 

EKB100SI-W-D-TW2-01-A EKB100012 AZ09998 Water Groundwater Sample from TW-2 

EKB100SI-W-D-TW6-01-A EKB100013 AZ09999 Water Groundwater Sample from TW-6 

EKB100SI-W-D-TW6-02-D EKB100014 AZ10000 Water 
Duplicate of Groundwater Sample from 

TW-6 

EKB100SI-W-D-TW3-01-A EKB100015 AZ10001 Water Groundwater Sample from TW-3 

EKB100SI-W-D-TW7-01-A EKB100016 AZ10002 Water Groundwater Sample from TW-7 

EKB100SI-W-D-TW5-01-A EKB100017 AZ10003 Water Groundwater Sample from TW-5 

EKB100SI-W-D-TW4-01-A EKB100018 AZ10004 Water Groundwater Sample from TW-4 

EKB100SI-W-D-KB1001-01-A EKB100019 AZ10005 Water Groundwater Sample from KB-100-1 

EKB100SI-W-D-KB1002-01-A EKB100020 AZ10006 Water 
Groundwater Sample from KB-100-2 

(MS/MSD Samples Collected) 

EKB100SI-W-D-02-R EKB100021 AZ10007 Water 
Rinsate of Decontaminated Groundwater 

Sampling Equipment 

March 2015, SDG 75798 

EKB100SI-W-D-KB1003-01-A EKB100022 AZ12342 Water Groundwater Sample from KB-100-3 

EKB100SI-W-D-KB1004-01-A EKB100023 AZ12343 Water Groundwater Sample from KB-100-4 

4.3.9 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 SI are included 

in Appendix G. 
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4.3.10 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 

4.3.11 below. 

4.3.11 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: 

 Soil cuttings from discrete soil sampling and 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 June 2015.  The paperwork for the 

IDW generated during this project is currently being process by PVT landfill.  Copies of the 

non-hazardous IDW manifests will be included 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.   
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All waste materials generated in the support zone were considered non-IDW trash and were 

properly disposed of as municipal waste. 

4.3.12 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 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, and the logs were kept on file in E2’s office (Appendices E 

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

followed during this project. 

4.3.13 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 Site Inspection Findings 

5.1 Capillary Fringe Soil Sampling 

A total of seven (7) primary and one (1) duplicate discrete sub-surface soil samples were 

collected from within the boundaries of the Site.  The discrete sub-surface soil samples were 

collected from a 0.5-foot interval near the approximate capillary fringe ranging in depth from 

about 5.5 to 7.5 feet bgs at the various boring locations.  The soil samples were analyzed for 

the following COPCs: 

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

 VOCs (SW-846 8260B); and 

 Total Lead (SW-846 6020A). 

One (1) soil sample (EKB100007 from Boring TW-6) out of the eight (8) soil samples 

collected contained TCE and cis-1,2-DCE at concentrations that exceeded their associated 

HDOH Tier 1 Unrestricted EALs.  The soil sample analytical results compared to the HDOH 

Tier 1 Unrestricted EALs are presented in Table 5-1.  The PCE and TCE soil 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.  For the discrete 

soil samples: 

 VOC compound TCE was detected in sample EKB100007 from Boring TW-6 at a 

concentration of 0.95 mg/kg, slightly exceeding the Tier 1 Unrestricted EAL of 0.26 

mg/kg. 

 VOC compound cis-1,2-DCE was detected in sample EKB100007 from Boring TW-6 

at a concentration of 0.9 mg/kg, slightly exceeding the Tier 1 Unrestricted EAL of 

0.31 mg/kg. 

 All other analyte detections above laboratory DLs were below the analyte’s associated 

Tier 1 Unrestricted EAL. 

The complete analytical laboratory reports are summarized in Appendix I and contained in 

their entirety in Appendix J (presented on compact disc-read only memory [CD-ROM]).   
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Table 5-1:  January 2015 Soil Sample Analytical Results compared to HDOH Tier 1 Unrestricted EALs  

Analyte 

HDOH 

Tier 1 

EALs1 

Boring  

TW-1 

Boring  

TW-2 

Boring  

TW-3 

Boring  

TW-4 

Boring  

TW-5 

Boring  

TW-5 (Dup) 

Boring  

TW-6 

Boring  

TW-7 

EKB100: 001 002 003 004 005 006 007 008 

TPH (EPA 8015C) 

TPH-DRO 500 ND ND ND ND ND ND ND 16 

TPH-LRO/RRO 500 ND ND ND ND ND ND ND 74 

VOCs (EPA 8260B) 

Ethylbenzene 21 0.0073 0.0045 0.0030 J 0.0019 J ND ND ND ND 

Xylenes 45 0.0028 J 0.0022 J 0.0016 J 0.0012 J 0.0018 J 0.00057 J 0.00092 J 0.0021 J 

Toluene 32 ND ND ND ND 0.0026 J ND ND 0.0026 J 

Acetone 1.0 ND ND ND ND 0.0088 J 0.011 J 0.043 J 0.016 J 

2-Butanone (MEK) 15 ND ND ND ND ND 0.041 J 0.01 J 0.0055 J 

Tetrachloroethylene 

(PCE) 
0.088 0.00088 J 0.021 0.032 ND ND ND 0.036 ND 

Trichloroethylene 

(TCE) 
0.26 ND 0.0020 J 0.0034 J ND ND ND 0.95 ND 

Cis-1,2-

Dichloroethylene 

(DCE) 

0.31 ND 0.00085 J ND ND ND ND 0.9 0.00038 J 

Trans-1,2-

Dichloroethylene 

(DCE) 

2.7 ND ND ND ND ND ND 0.14 ND 

Vinyl Chloride 0.072 ND ND ND ND ND ND 0.02 ND 

Metals (EPA 6020A) 

Total Lead 200 0.13 0.27 0.46 3.6 12.2 17.7 0.33 0.37 

Notes: 

All results presented in mg/kg 

J - Indicates an estimated value.  

ND - Indicates the compound or analyte was analyzed for, but not detected at or above the stated limit. 

Red Boldface - Indicates the results exceed 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 more than 150 meters away (Table B-1). 
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5.2 Temporary Groundwater Well Sampling 

Groundwater samples were collected from the seven (7) temporary monitoring wells and the 

two (2) existing monitoring wells in January 2015.  One groundwater sample was collected 

from each well and analyzed for the following COPCs: 

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

 VOCs (SW-846 8260B); and 

 Total Lead (SW-846 6020A). 

The groundwater analytical results obtained from the existing and temporary monitoring 

wells indicated the following:  

 VOC compound vinyl chloride was detected in both the primary and field duplicate 

groundwater samples collected from temporary monitoring well TW-6 at 

concentrations of 230 and 240 µg/L, respectively, exceeding the Tier 1 Unrestricted 

EAL of 62 µg/L. 

 All other analyte detections above laboratory DLs in the shallow groundwater samples 

collected from the existing and temporary monitoring wells were below the analyte’s 

associated Tier 1 Unrestricted EAL. 

The PCE, TCE, cis-1,2-DCE, and vinyl chloride groundwater sample analytical results from 

the seven (7) temporary monitoring wells installed in January 2015 and the two (2) existing 

monitoring wells are summarized in Table 5-2 and depicted on Figures 5-2 through 5-5, 

respectively. 

5.3 Permanent Groundwater Well Sampling 

Groundwater samples were collected from the two (2) new permanent four-inch diameter 

monitoring wells installed at the Site in March 2015 (KB-100-3 and KB-100-4).  One sample 

was collected from each permanent well and analyzed for the following COPCs: 

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

 VOCs (SW-846 8260B); and 

 Total Lead (SW-846 6020A). 

The groundwater analytical results obtained from the permanent monitoring wells indicated 

the following:  

 VOC compound vinyl chloride was detected in the groundwater sample collected 

from permanent monitoring well KB-100-4 at a concentration of 62 µg/L, which 

equals the Tier 1 Unrestricted EAL of 62 µg/L. 
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 All other analyte detections above laboratory DLs in the shallow groundwater samples 

collected from the permanent monitoring wells were below the analyte’s associated 

Tier 1 Unrestricted EAL. 

The PCE and TCE groundwater sample analytical results obtained from the two (2) 

permanent four-inch diameter monitoring wells installed in March 2015 are summarized in 

Table 5-3 and depicted on Figures 5-2 and 5-3.  
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Table 5-2:  January 2015 Groundwater Sample Analytical Results compared to HDOH Tier 1 Unrestricted EALs 

Analyte 

HDOH 

Tier 1 

EALs1 

TW-1 TW-2 TW-3 TW-4 TW-5 TW-6 
TW-6  

(Duplicate) 
TW-7 KB-100-1 KB-100-2 

EKB100: 011 012 015 018 017 013 014 016 019 020 

TPH (EPA 8015C) 

TPH-DRO 2,500 ND ND ND ND ND ND ND ND ND ND 

TPH-LRO/RRO 2,500 ND ND ND ND ND ND ND ND ND ND 

VOCs (EPA 8260B) 

Ethylbenzene 300 ND ND ND ND ND ND ND ND ND ND 

Xylenes 1,000 ND ND ND ND ND ND ND ND ND ND 

Toluene 400 ND ND ND ND ND ND ND ND ND ND 

Acetone 1,500 1.5 J 8.2 J ND ND ND ND ND ND ND ND 

2-Butanone (MEK) 14,000 ND ND ND ND ND ND ND ND ND ND 

Tetrachloroethylene 

(PCE) 
180 ND 2.2 1.2 ND ND 25 26 ND 0.4 J 0.35 J 

Trichloroethylene 

(TCE) 
610 ND 2.9 0.3 J ND 0.2 J 30 30 0.3 J 2.7 0.64 J 

Cis-1,2-

Dichloroethylene 

(DCE) 

1,100 3.1 8.4 23 0.28 J 0.56 J 230 220 0.84 J 160 87 

1,1-Dichloroethene 47 ND ND ND ND ND 0.45 J 0.41 J ND 1.1 ND 

Trans-1,2-

Dichloroethylene 

(DCE) 

2,600 ND 7.9 26 0.3 J 0.25 J 150 140 0.47 J 50 46 

Vinyl Chloride 62 ND ND 0.47 J ND ND 240 230 ND 22 38 

Metals (EPA 6020A) 

Total Lead 29 ND ND ND ND ND ND ND ND ND ND 

Notes: 

All results presented in µg/L 

J - Indicates an estimated value.  

ND - Indicates the compound or analyte was analyzed for, but not detected at or above the stated limit. 

Red Boldface - Indicates the results exceed 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 more than 150 meters away (Table D-1d). 
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Table 5-3:  March 2015 Groundwater Sample Analytical 

Results compared to HDOH Tier 1 Unrestricted EALs 

Analyte 

HDOH Tier 

1 EALs1 
KB-100-3 KB-100-4 

EKB100: 022 023 

TPH (EPA 8015C) 

TPH-DRO 2,500 ND ND 

TPH-LRO/RRO 2,500 ND ND 

VOCs (EPA 8260B) 

Ethylbenzene 300 ND ND 

Xylenes 1,000 ND ND 

Toluene 400 ND ND 

Acetone 1,500 ND ND 

2-Butanone (MEK) 14,000 ND ND 

Tetrachloroethylene (PCE) 180 3.6 5.5 

Trichloroethylene (TCE) 610 22 1.2 

Cis-1,2-Dichloroethylene 

(DCE) 
1,100 200 E  1.1 

1,1-Dichloroethene 47 ND ND 

Trans-1,2-Dichloroethylene 

(DCE) 
2,600 81 0.57 J 

Vinyl Chloride 62 62 ND 

Metals (EPA 6020A) 

Total Lead 29 ND ND 

Notes: 

All results presented in µg/L 

J - Indicates an estimated value.  

ND - Indicates the compound or analyte was analyzed for, but not detected at or above the stated limit. 

Bold and Red - Indicates the results exceed (or equates) 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 more than 150 meters away (Table D-1d). 
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5.4 Conceptual Site Model 

The Conceptual Site Model (CSM) for the Site is presented on Figure 5-6 and is briefly 

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

and human receptors that were evaluated during this SI.   

The CSM is based on anecdotal information provided by Mr. Jeff Larson, MCB Hawaii 

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

reconnaissance conducted in July 2013 and the environmental data collected during this SI.  

Information recorded during the 1999 UST removal investigation (MKC 1999), the 2003 RI 

(WCP 2003), subsequent groundwater monitoring events (WCP 2007, 2008a, 2008b, 2008c), 

and the Release Response Report that contained results for the groundwater monitoring event 

held in June 2009 (WCP 2011) was also considered.  Previous investigations (MKC 1999, 

WCP 2011) have concluded that the contamination present at the Site is not likely due to 

leakage from the former UST KB-100.   

The major contaminants detected in the groundwater at the site include three VOCs – 

tetrachloroethylene (PCE), trichloroethylene (TCE), and vinyl chloride – rather than the 

motor oil/diesel contamination that would have arisen from historic leakage of the former 

UST.  Mr. Larson was not aware of prior activity in the vicinity of the project site that would 

have contributed to the presence of the observed VOC contamination, other than the 

possibility that these chemicals were dumped in the adjacent concrete washdown area to the 

north at some point in the past and seeped through the concrete.  An IAS of MCB Hawaii 

conducted in 1983 mentioned that mechanics and other utility workers at the MCB Hawaii 

auto shop may have used certain chlorinated solvents or degreasers (Luecker et al. 1984). 

UST KB-100 was excavated and removed from the Site in 1997.  No obvious sources of 

ongoing contamination were observed at the Site during the two site reconnaissance visits or 

were identified by MCB Hawaii environmental personnel (Mr. Jeff Larson and Mr. Bill Otto, 

the Facility Supervisor) during discussions about the current activities conducted at the 

project site.  Because the source of the contamination at the Site is believed to no longer be 

active, the CSM focuses on secondary sources (i.e., surface and subsurface soil 

contamination) and release mechanisms when evaluating potential pathways for exposure to 

human and ecological receptors.  Based on the potential release of petroleum, VOCs, and 

metals from historic practices at the project site, the list of COPCs for the SI included: 

 Total Petroleum Hydrocarbon (TPH) - Diesel Range Organics (DRO) [C12 thru C24], 

and Residual Range Organics (RRO) [>C24]; 

 Volatile Organic Compounds (VOCs) - includes a wide range of VOCs such as 

Benzene, Toluene, Ethylbenzene and Xylenes (BTEX) and solvents such as 1,1,1-

Trichloroethane, PCE, TCE, Vinyl Chloride, and Carbon Tetrachloride; and 

 Total Lead. 

The suite of analyses evaluated was appropriate for this Site based on historic sampling 

information and site use.  Contamination of site soil from historic use appears to have been 

minimal; the concentrations of COPCs detected in site soils during the 2003 RI did not 
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exceed the HDOH Tier 1 EALs (Table 1-4).  However, historic groundwater monitoring 

detected vinyl chloride and PCE at concentrations that exceed HDOH Tier 1 EALs (Tables 1-

5 and 1-6).  Polynuclear aromatic hydrocarbons (PAHs) and cadmium were excluded from 

the COPCs since there were no Tier 1 EAL exceedances of these constituents during the 2003 

RI (Table 1-4) and during subsequent rounds of groundwater sampling conducted between 

2003 and 2009 (Tables 1-5 and 1-6).  The focus of the current SI was chlorinated solvents 

(i.e., PCE, TCE, vinyl chloride) detected in groundwater at the Site during several previous 

rounds of groundwater monitoring.  The facility surrounding the former UST KB-100 site is 

still in use by civilian base personnel.   

As shown on Figure 5-6, the receptors that have potentially complete exposure pathways 

include on-site 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 complete exposure routes include 

incidental ingestion and dermal contact with soil.  Inhalation of VOCs and particulates is not 

a concern since the Site is open and there are no enclosed structures present at the Site.   

5.5 Screening Human Health Risk Assessment 

A screening human health risk assessment was completed to evaluate the risks posed by the 

COPCs detected at the Site.  Soil sample results from the current SI, which are summarized 

in Sections 5.1 and 5.2, determined that trace, sub-part per million levels of PCE and TCE 

exist within the site soils near the capillary fringe (between 5.5 to 7.5 feet bgs) at 

concentrations ranging from ND to 0.036 mg/kg and ND to 0.95 mg/kg, respectively.  The 

groundwater sample results did not indicate elevated levels of the COPCs in the groundwater 

underlying the former UST KB-100 site, with the exception of a single exceedance of vinyl 

chloride (a degradation product) measured in temporary well TW-6. 

5.5.1 Tier 1 Environmental Hazard Evaluation 

The preliminary screening evaluation considered the soil and groundwater data collected 

during this SI.  The HDOH Tier 1 EALs for an unrestricted land use scenario were 

conservatively selected for the initial screening evaluation.  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 more than 150 meters away were used in the 

screening.  Due to the depth to the residual contamination detected in the shallow 

groundwater and capillary fringe soils, direct exposure pathways for ecological receptors are 

not considered to be complete.   

Hazards were evaluated utilizing the December 2011 revision of the HDOH Tier 1 EAL 

tables (HDOH 2011).  This assessment compares the highest COPC concentrations to the 

Tier 1 Unrestricted EALs while considering only limited site-specific conditions.  The 

discrete sub-surface soil sample results, as well as the groundwater sample results that 

contained analytes exceeding the Tier 1 EALs, are highlighted in Tables 5-1 and 5-2, 

respectively.   
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The primary COPCs detected in the discrete soil samples are TCE and cis-1,2-DCE.  TCE 

and cis-1,2-DCE contamination was encountered only in sub-surface soils located near the 

center of the Site (Figure 5-1).  Based on the likely nature of the contaminant deposition (i.e., 

localized releases) and the sub-surface soil sample results, the trace levels of solvents 

encountered at the Site are suspected to be localized around a “hot-spot” area near boring 

TW-6.  The solvent contamination detected at the Site is suspected to have originated from 

the area just north of the former UST KB-100 near the edge of the adjacent former vehicle 

wash rack.  

Trace levels of solvents were also detected in the shallow groundwater near the center of the 

Site. However, groundwater monitoring conducted at the Site since 2003 suggests that the 

low levels of solvents at the Site are undergoing natural attenuation, have not migrated any 

significant distance from the former UST KB-100 site, and do not threaten any existing 

drinking water sources.    

5.6 Summary of Current Site Risks 

The discrete soil sample data indicates that trace levels of solvents are confined to a limited 

area near the center of the Site.  The capillary fringe soil at TW-6 contained levels of TCE 

and cis-1,2-DCE (0.95 mg/kg and 0.90 mg/kg, respectively) that slightly exceeded the Tier 1 

EALs (0.26 mg/kg and 0.31 mg/kg, respectively).  Previous investigations indicate that the 

soil contamination at the Site is largely confined to the capillary fringe.  This SI delineated 

the extent of sub-surface solvent (PCE and DCE) contamination to cover a limited area of 

approximately 400 square feet centered around TW-6 (Figures 5-2 and 5-3, respectively).  

The lateral extent of contamination is estimated to be limited to a roughly one-foot thick 

depth horizon corresponding to the capillary fringe at the Site.  This yields an estimated total 

volume of contaminated soil of around 400 cubic feet, or roughly 15 cubic yards.  Because of 

the limited volume and lateral extent of soil contamination present at the Site, no additional 

follow-on soil sampling is required.  

Although the soil sample results were compared to the Tier 1 EALs for unrestricted use, the 

current site use is industrial (motor pool) and the soil and groundwater contamination is 

greater than 6 feet bgs.  Thus, the direct exposure action levels for the construction/trench 

worker exposure scenario (Table I-3) are more appropriate for the conditions present at the 

Site.  The Tier 1 EALs for TCE and cis-1,2-DCE for the construction/trench worker are 27.4 

mg/kg and 320 mg/kg, respectively.  The trace levels of solvents that remain at the Site are 

significantly lower than these construction/trench worker exposure EALs.   

In summary, the analytical data collected during this SI, as well as the risk screening of this 

data, suggest that the residual contamination present at the Site from historic releases of 

solvents due to past site practices do not pose an unacceptable risk to human health under 

current site use conditions.  Since the soil and groundwater contamination at the Site is 

encountered at depths of greater than six feet bgs, there are no complete exposure pathways 

for potential ecological receptors.  The groundwater data collected from the temporary wells 

installed during this EHE indicate that the solvent contamination has not migrated any 

significant distance at the Site.  In addition, the historic groundwater data collected at the Site 
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since 2003 indicates that the low levels of solvent contamination are slowly decreasing as a 

result of natural degradation processes.  These observations in addition to the absence of 

nearby drinking water sources to the Site indicate that the low residual levels of solvents that 

remain in Site groundwater do not pose a risk to human or ecological receptors. 



FIGURE 5-6
CONCEPTUAL SITE MODEL

UST KB-100 MOTOR POOL SITE
MARINE CORPS BASE HAWAII, KANEOHE, HAWAII
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Section 6 Quality Control and Validation 

6.1 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 July 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 below in Section 6.3.  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 6.4.  

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 SI from January to March 2015.   

6.2 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 10 percent of the data. 

 The laboratory project manager performed a final review on all completed data 

deliverables. 

6.3 Data Validation 

Analytical data was validated at 100 percent normal validation and at 10 percent full 

validation, which is an intensive review of the data that requires the validator to recalculate 

concentrations from the 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) are summarized in Table 6-1 below, 

while the full DVRs can be found in Appendix K (on CD-ROM). 
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Table 6-1:  Data Validation Reports Summary 

LDC Project # APPL SDG # Description Sample IDs 

33690 75351 

Discrete soil samples from 7 

borings (converted into 

temporary monitoring wells), 

and source water and 

decontaminated soil sampling 

equipment rinsate water 

samples 

EKB100001 – EKB100010 

33725 75427 

Groundwater samples from 7 

temporary and 2 existing 

monitoring wells, and 

decontaminated groundwater 

sampling equipment rinsate 

water sample 

EKB100011 – EKB100021 

34041 75798 
Groundwater samples from 2 

permanent monitoring wells 
EKB100022 – EKB100023 

 

6.4 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 K and L, respectively.  

6.4.1 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 
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 Laboratory control samples (LCSs) 

 Internal standards 

 Target compound identifications 

 Compound quantitation and Contract Required Quantitation Limits (CRQLs) 

 Field duplicates 

 Field triplicates 

6.4.2 Overall Assessment of Data 
The analysis was conducted within all specifications of the methods.  Some results were 

rejected in all three of the SDGs.  In addition, some exceptions were encountered that render 

some of the data qualified as an estimated value (see Section 6.4.3 below). 

6.4.3 Data Validation Summary 
A summary of the data validation exceptions discovered during review of the analytical 

laboratory data collected during this SI is summarized in Table 6-2 below.   

Table 6-2:  Data Validation Exceptions Summary 

SDG Sample IDs Compound Flag 
A or 

P 
Reason 

75351 EKB100008 
cis-1,3-dichloropropene 

Styrene 
UJ (all NDs) A MS/MSD %R 

75351 EKB100008 
Chloromethane 

Vinyl chloride 
UJ (all NDs) A MS/MSD RPD 

75351 EKB100007 
cis-1,2-dichloroethene 

Trichloroethene 
R A 

Overall assessment 

of data (%D) 

75427 EKB100020 

cis-1,2-dichloroethene 

trans-1,2-dichloroethene 

Vinyl chloride 

J (all detects) A Duplicate %R (Q) 

75427 EKB100013 
cis-1,2-dichloroethene 

Vinyl chloride 
R A 

Overall assessment 

of data (%D) 

75427 EKB100014 

cis-1,2-dichloroethene 

trans-1,2-dichloroethene 

Vinyl chloride 

R A 
Overall assessment 

of data (%D) 

75427 EKB100019 cis-1,2-dichloroethene R A 
Overall assessment 

of data (%D) 

75427 
All samples for 

TPH-LRO 
TPH-LRO - - 

LCS recovery high at 

120% 

75798 

EKB100022, 

EKB100023, Trip 

Blank 

Vinyl chloride  

Chloroform 

J (all detects) 

UJ (all NDs) 
A 

Initial calibration 

%RSD 

75798 EKB100022 cis-1,2-dichloroethene R A 
Overall assessment 

of data (%D) 

Notes: 

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. 
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Section 7 Conclusions 

7.1 Summary 

A SI was completed to investigate the residual soil and groundwater contamination present at 

the former UST KB-100 Marine Corps Base Motor Pool site and to assess potential threats to 

human health and the environment.  Seven boreholes were drilled around the former UST 

KB-100 from which soil samples were collected from the capillary fringe and temporary 

monitoring wells installed.  One of the seven primary capillary fringe soil samples collected 

from boring TW-6 contained TCE and cis-1,2-DCE at concentrations that slightly exceeded 

their associated HDOH Tier 1 Unrestricted EALs.  All other analyte detections in the 

capillary fringe soils above laboratory DLs were below the analyte’s associated Tier 1 

Unrestricted EAL.  One of the seven temporary and two existing monitoring wells (TW-6) 

contained groundwater with a vinyl chloride concentration (240 µg/L) that exceeded the Tier 

1 Unrestricted EAL of 62 µg/L.  Trace levels of PCE, TCE, cis-1,2-DCE, and vinyl chloride 

were also detected in these wells; however, these and all other analyte detections above 

laboratory DLs measured in the shallow groundwater samples collected from the temporary 

and existing monitoring wells were below the analyte’s associated Tier 1 Unrestricted EAL. 

Two permanent four-inch diameter monitoring wells (KB-100-3 and KB-100-4) were 

installed at the location of two of the temporary monitoring wells (TW-6 and TW-2, 

respectively).  The vinyl chloride concentration measured in the permanent monitoring well 

(KB-100-3) in March 2015 was significantly lower than the concentration of vinyl chloride 

measured in the corresponding temporary well in January 2015 (62 µg/L versus 240 µg/L).   

The overall concentration of solvents present in the shallow groundwater has generally 

declined since groundwater sampling began at the Site in May 2003.  The low part per billion 

PCE and TCE concentrations measured in KB-100-2 in January 2015 were significantly 

lower than the solvent concentrations measured in this well between 2003 and 2009, while 

the vinyl chloride concentration measured (38 µg/L) in January 2015 was slightly higher than 

the concentration level (16.9 µg/L) measured during the last round of sampling conducted in 

June 2008 (Table 1-6).  The observed reduction of PCE and TCE concentrations and 

continual presence of slightly higher concentrations of vinyl chloride in this well is evidence 

that the anaerobic degradation of the residual chlorinated solvent contamination at the Site is 

ongoing.  

The contamination present in the soils and shallow groundwater at the Site do not pose a risk 

to human health and the environment. Ecological receptors are not at risk to the 

contamination present at the Site because of the lack of a complete exposure pathway.   

7.2 Recommendations  

Trace levels of solvent contamination are present in a limited volume in soils and 

groundwater.  The concentration of solvents in soils and groundwater slightly exceed 
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unrestricted land use Tier 1 EALs.  However, due to the limited volume and lateral extent of 

contamination present at the Site, no additional investigation or remediation is necessary.  No 

further action is recommended for this site.  
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Appendix B 
Field Forms 

Soil Boring Logs 

Monitoring Well Completion Records 

Monitoring Well Development Logs 

Groundwater Sampling Logs 

E2 Safety Briefing Forms 
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Site Photographs 
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Former UST KB100 MCB Motor Pool Site 

C-1 
 

 

 

 

 

Photograph 1 – Former UST KB-100 Site. 

Photograph 2 – Former UST KB-100 Site with Building 322 to the left and the 

Motor Pool area behind. 



Former UST KB100 MCB Motor Pool Site 
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Photograph 3 – Typical stratigraphy at the Site. 

Photograph 4 – Clayey soil encountered at the 

bottom of the monitoring wells. 



Former UST KB100 MCB Motor Pool Site 
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Photograph 6 – Installing the temporary monitoring wells. 

Photograph 5 – Temporary monitoring well screen. 
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Photograph 8 – Retrieving the temporary monitoring wells. 

Photograph 7 – Collecting a groundwater sample from a temporary monitoring well. 



Former UST KB100 MCB Motor Pool Site 
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Photograph 9 – Installing permanent monitoring well KB-100-3. 

Photograph 10 – Groundwater sampling. 
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Geophysical Survey Report 
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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 
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Field Log of Boring

GW 70% 20% 10%

 

SP 10% 90% 0%

80%

EPA IDs:

EKB100001

80% CH 0% 10% 90%

    GM 60% 35% 5%

Boring Number          Temp Well 1                                                                                 Sheet    1    of    1    

Project Name       

UST KB100
Project Number                                                    

CTO 026
Elevation and Datum                      Location                                                                 

21o26'594" N    157o45'882 W                             

Drilling Company     

GeoTek
Driller                                                                      

Kevin Rogers
Date and Time Started                   

1/13/15:  10:07
Date and Time Completed                                                  

1/13/15:  10:24

Drilling Equipment    

Geoprobe 6620DT
Drilling Method                                              

Direct Push
Completion Depth                          

10' bgs                            
Total No. of Samples                                                            

1

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        

1

Drive                    

NA

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

Macrocore driven 0‐5' & 5‐10' bgs

0‐10": Dry, black (10YR2/1),  PID = 0.8 ppm @ 2' bgs

1 ─
gravelly basalt base course PID = 1.1 ppm @ 4' bgs

10"‐7': Dry to moist, very pale PID = 1.2 ppm @ 6' bgs

0 ─
 

3 ─

2 ─
brown (10YR7/3), gravelly sand

4 ─

7 ─
7‐9.5': Wet, greenish gray (6/1)

PID = 1.1 ppm @ 8' bgs

6 ─

Sample IDs:

KB100SI‐S‐D‐MW1‐01‐A‐7.0

5 ─

9 ─
deeper depths throughout

site.

8 ─
sandy plastic clay Drilling difficult to depths of 

4‐4.5' bgs, soil was softer at

10 ─
9.5‐10': Wet, greenish gray

(6/1) sandy coralline gravel



Field Log of Boring

  SP 15% 80% 5%

SP 20% 80% 0%

60%

SC 0% 85% 15% EPA IDs:

100% EKB100002

CL 0% 10% 90%

   

Boring Number          Temp Well 2                                                                                 Sheet    1    of    1    

Project Name       

UST KB100
Project Number                                                    

CTO 026
Elevation and Datum                   Location                                                                 

21o26'589" N    157o45'885" W                           

Drilling Company     

GeoTek
Driller                                                                      

Kevin Rogers
Date and Time Started                   

1/13/15:  10:23
Date and Time Completed                                                  

1/13/15:  10:31

Drilling Equipment    

Geoprobe 6620DT
Drilling Method                                              

Direct Push
Completion Depth                          

8' bgs                            
Total No. of Samples                                                            

1

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        

1

Drive                    

NA

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

Macrocore driven 0‐5' & 5‐8' bgs

0‐3": Concrete slab PID = 0.9 ppm @ 2' bgs

1 ─
3‐9": Dry, grayish brown PID = 1.1 ppm @ 4' bgs

(10YR5/3) gravelly sand PID = 1.1 ppm @ 6' bgs

0 ─
 

brown (10YR7/3) gravelly sand

3 ─

2 ─
9"‐6.5': dry to moist, very pale

4 ─

7 ─
(6/1) clayey sand

7.5‐8': Wet, greenish gray (6/1)

PID = 1.2 ppm @ 8' bgs

6 ─
6.5‐7.5': wet, greenish gray

Sample IDs:

KB100SI‐S‐D‐MW2‐01‐A‐6.5

5 ─

9 ─
deeper depths throughout

site.

8 ─
sandy clay Drilling difficult to depths of 

4‐4.5' bgs, soil was softer at

10 ─



Field Log of Boring

GW 70% 20% 10%

 

SP 30% 70% 0%

60%

EPA IDs:

EKB100003

60% CL 0% 10% 90%

GC 60% 20% 20%

   
10 ─

9 ─
8.5‐10': Wet, greenish gray deeper depths throughout

(6/1) clayey gravel site.

8 ─
silty sandy clay Drilling difficult to depths of 

4‐4.5' bgs, soil was softer at

PID = 0.9 ppm @ 8' bgs

6 ─

Sample IDs:

KB100SI‐S‐D‐MW3‐01‐A‐6.5

5 ─

0 ─
 

3 ─

2 ─
brown (10YR7/3), gravelly sand

4 ─

7 ─
6‐8.5': Wet, greenish gray (6/1)

Macrocore driven 0‐5' & 5‐10' bgs

0‐1': Dry, black (10YR2/1),  PID = 1.0 ppm @ 2' bgs

1 ─
gravelly basalt base course PID = 0.9 ppm @ 4' bgs

1‐6.0': Dry to moist, very pale PID = 0.9 ppm @ 6' bgs

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:

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                                                                      

Kevin Rogers
Date and Time Started                   

1/13/15:  10:36
Date and Time Completed                                                  

1/13/15:  10:44

Drilling Equipment    

Geoprobe 6620DT
Drilling Method                                              

Direct Push
Completion Depth                          

10' bgs                            
Total No. of Samples                                                            

1

Boring Number          Temp Well 3                                                                                 Sheet    1    of    1    

Project Name       

UST KB100
Project Number                                                    

CTO 026
Elevation and Datum                      Location                                                                 

21o26'590" N    157o45'872" W                           



Field Log of Boring

SP 15% 85% 0%

 

60%

CL 0% 15% 85% EPA IDs:

EKB100004

70% CH 0% 10% 90%

SP 40% 55% 5%

   
10 ─

9 ─
8.5‐10': Wet, greenish gray deeper depths throughout

(6/1) gravelly sand site.

8 ─
plastic clay Drilling difficult to depths of 

4‐4.5' bgs, soil was softer at

PID = 0.9 ppm @ 8' bgs

6 ─
6‐7': Wet, very pale brown

Sample IDs:

KB100SI‐S‐D‐MW4‐01‐A‐6.5

5 ─

0 ─
 

3 ─

2 ─

4 ─

7 ─
(10YR7/3) silty clay

7‐8.5': Wet, greenish gray (6/1)

Macrocore driven 0‐5' & 5‐10' bgs

0‐6': Wet to moist, very pale  PID = 1.1 ppm @ 2' bgs

1 ─
brown (10YR7/3), gravelly sand PID = 1.3 ppm @ 4' bgs

PID = 1.6 ppm @ 6' bgs

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:

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                                                                      

Kevin Rogers
Date and Time Started                   

1/13/15:  10:53
Date and Time Completed                                                  

1/13/15:  10:56

Drilling Equipment    

Geoprobe 6620DT
Drilling Method                                              

Direct Push
Completion Depth                          

10' bgs                            
Total No. of Samples                                                            

1

Boring Number          Temp Well 4                                                                                 Sheet    1    of    1    

Project Name       

UST KB100
Project Number                                                    

CTO 026
Elevation and Datum                      Location                                                                 

21o26'589" N    157o45'886" W                           



Field Log of Boring

GW 55% 45% 0%

 

SP 35% 60% 5%

70%

CH 0% 15% 85%

EPA IDs:

EKB100005, EKB100006

85% CH 0% 5% 95%

SP 30% 65% 5%

   
10 ─

KB100SI‐S‐D‐MW5‐01‐D‐6.0

8 ─
plastic clay Drilling difficult to depths of 

4‐4.5' bgs, soil was softer at

6 ─
(6/1) plastic silty clay

7 ─
7‐8.2': Wet, greenish gray (6/1)

5 ─
4.8‐7': Moist to wet, brown

9 ─
8.2‐10': Wet, dark greenish  deeper depths throughout

gray (3/1) gravelly sand site.

4 ─
Sample IDs:

KB100SI‐S‐D‐MW5‐01‐A‐6.0

3 ─

0 ─
  Macrocore driven 0‐5' & 5‐10' bgs

0‐9": Dry, black (10YR2/1)  PID = 0.9 ppm @ 2' bgs

1 ─
gravelly basaltic base course PID = 0.6 ppm @ 4' bgs

9"‐4.8': Dry to moist, very pale PID = 1.0 ppm @ 6' bgs

(10YR5/3) to greenish gray 

2 ─
brown (10YR7/3) gravelly sand PID = 0.9 ppm @ 8' bgs

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:

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                                                                      

Kevin Rogers
Date and Time Started                   

1/13/15:  10:58
Date and Time Completed                                                  

1/13/15:  11:11

Drilling Equipment    

Geoprobe 6620DT
Drilling Method                                              

Direct Push
Completion Depth                          

10' bgs                            
Total No. of Samples                                                            

2

Boring Number          Temp Well 5                                                                                 Sheet    1    of    1    

Project Name       

UST KB100
Project Number                                                    

CTO 026
Elevation and Datum                      Location                                                                 

21o26'586" N    157o45'882" W                           



Field Log of Boring

GW 65% 30% 5%

 

SP 20% 80% 0%

60%

EPA IDs:

EKB100007

75% CL 0% 15% 85%

SP 30% 65% 5%

   
10 ─

8 ─
sandy clay Drilling difficult to depths of 

4‐4.5' bgs, soil was softer at

9 ─
9‐10': Wet, dark greenish  deeper depths throughout

gray (3/1) gravelly sand site.

6 ─

7 ─
7‐9': Wet, greenish gray (6/1)

4 ─
Sample IDs:

KB100SI‐S‐D‐MW6‐01‐A‐7.5

brown (10YR7/3) gravelly sand PID = 8.5 ppm @ 8' bgs

3 ─

0 ─
  Macrocore driven 0‐5' & 5‐10' bgs

0‐9": Dry, black (10YR2/1)  PID = 0.6 ppm @ 2' bgs

1 ─
gravelly basaltic base course PID = 0.5 ppm @ 4' bgs

9"‐7.0': Dry to moist, very pale PID = 2.4 ppm @ 6' bgs

5 ─

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:

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                                                                      

Kevin Rogers
Date and Time Started                   

1/13/15:  11:14
Date and Time Completed                                                  

1/13/15:  11:21

Drilling Equipment    

Geoprobe 6620DT
Drilling Method                                              

Direct Push
Completion Depth                          

10' bgs                            
Total No. of Samples                                                            

1

Boring Number          Temp Well 6                                                                                 Sheet    1    of    1    

Project Name       

UST KB100
Project Number                                                    

CTO 026
Elevation and Datum                      Location                                                                 

21o26'591" N    157o45'878" W                           



Field Log of Boring

GW

 

SP 35% 65% 0%

55%

CH 0% 5% 95%

EPA IDs:

EKB100008, MS/MSD

70%

SP 40% 55% 5%

   
10 ─

KB100SI‐S‐D‐MW7‐01‐MSD‐6.0

8 ─
Drilling difficult to depths of 

4‐4.5' bgs, soil was softer at

6 ─
5.5‐8.5': Wet, greenish gray

(6/1) plastic clay

7 ─

5 ─

9 ─
8.5‐10': Wet, dark greenish  deeper depths throughout

gray (4/1) gravelly sand site.

4 ─
Sample IDs:

KB100SI‐S‐D‐MW7‐01‐A‐6.0

3 ─

0 ─
  Macrocore driven 0‐5' & 5‐10' bgs

0‐9": Dry, black (10YR2/1)  PID = 1.5 ppm @ 2' bgs

1 ─
gravelly basaltic base course PID = 2.2 ppm @ 4' bgs

9"‐5.5': Dry to moist, very pale PID = 3.1 ppm @ 6' bgs

KB100SI‐S‐D‐MW7‐01‐MS‐6.0

2 ─
brown (10YR7/3) gravelly sand PID = 3.4 ppm @ 8' bgs

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:

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                                                                      

Kevin Rogers
Date and Time Started                   

1/13/15:  11:27
Date and Time Completed                                                  

1/13/15:  11:36

Drilling Equipment    

Geoprobe 6620DT
Drilling Method                                              

Direct Push
Completion Depth                          

10' bgs                            
Total No. of Samples                                                            

2

Boring Number          Temp Well 7                                                                                 Sheet    1    of    1    

Project Name       

UST KB100
Project Number                                                    

CTO 026
Elevation and Datum                      Location                                                                 

21o26'584" N    157o45'877" W                           





Draft SI for UST KB-100, MCB Motor Pool  Revision No. 1 

Marine Corps Base Hawaii, Kaneohe, Hawaii  June 2015 

 

 

 

Appendix F 
Monitoring Well Construction Logs 



Draft SI for UST KB-100, MCB Motor Pool  Revision No. 1 

Marine Corps Base Hawaii, Kaneohe, Hawaii  June 2015 

 

 

 



 

WELL COMPLETION RECORD 

JOB NO.: CTO 026 WELL NO. Temp Well 1 HYDROGEOLOGIST: S. Spengler 

CLIENT: NAVFAC Hawaii DRILLER: Kevin Rogers 

WELL LOCATION: UST KB-100 DATE/TIME: 1/13/2015 / 14:20 

 
 
 
 
 
 
 
 
DETAILS OF CONSTRUCTION 
Date 
Completed 

                 
1/13/15 

Borehole Diameter (in.) 3 ¼” 

Type and Size of 
Casing (in.) 

      
1.5” 

Type and Size 
of Screen (in.) 

PVC / 10 Slot 
Screen  

Screen Perforation 
Diameter (in.) 

10 
Slot 

Screen Length (ft.) 10 

Centralizer Depths (ft.) NA 

Completion Technique 
1. Type of Filter Pack and 

Placement Method 
 #3 Sand – Pre Pack (2 ½”) 

2. Type of Bentonite and 
Placement Method 

 3/8” Holeplug, bentonite 
chips 

3. Type of Grout Mixture and 
Placement Method 

 None (temporary well) 

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  

Ground Surface Elev.  

Well Head Completion Method 
Pre-Packed Well Section 

Drilling Method/Rig Type Direct 
Push 

 
Surface Casing: Type Metal 

Plate 

 Diameter 3.5” 

 Length ~6” 

 
 
 
MATERIALS  
 Cement (sks.) None 

 Filter Pack Material 
(ft.3) 

12.3 
linear 
feet 

 Casing Material (ft.) 4.7 

 Bentonite (ft.3) 2.0 
linear 
feet 

 
 
 
Top of Bentonite 
Seal 

0.7 ft. 

Top of Filter Pack 2.7 ft. 

Top of Screen 4.7 ft. 

 
DTW=7.43’ bgs @15:10 on 1/13/15 
 
 
Bottom of Screen 14.7 ft. 

 

NOTE:  ALL DEPTHS ARE REFERENCED 
TO GROUND SURFACE 

 
 GROUT

BENTONITE

FILTER PACK
 

Bottom of Hole 15.0 ft.  



 

WELL COMPLETION RECORD 

JOB NO.: CTO 026 WELL NO. Temp Well 2 HYDROGEOLOGIST: S. Spengler 

CLIENT: NAVFAC Hawaii DRILLER: Kevin Rogers 

WELL LOCATION: UST KB-100 DATE/TIME: 1/13/2015 / 14:45 

 
 
 
 
 
 
 
 
DETAILS OF CONSTRUCTION 
Date 
Completed 

                 
1/13/15 

Borehole Diameter (in.) 3 ¼” 

Type and Size of 
Casing (in.) 

      
1.5” 

Type and Size 
of Screen (in.) 

PVC / 10 Slot 
Screen  

Screen Perforation 
Diameter (in.) 

10 
Slot 

Screen Length (ft.) 10 

Centralizer Depths (ft.) NA 

Completion Technique 
1. Type of Filter Pack and 

Placement Method 
 #3 Sand – Pre Pack (2 ½”) 

2. Type of Bentonite and 
Placement Method 

 3/8” Holeplug, bentonite 
chips 

3. Type of Grout Mixture and 
Placement Method 

 None (temporary well) 

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  

Ground Surface Elev.  

Well Head Completion Method 
Pre-Packed Well Section 

Drilling Method/Rig Type Direct 
Push 

 
Surface Casing: Type Metal 

Plate 

 Diameter 3.5” 

 Length ~6” 

 
 
 
MATERIALS  
 Cement (sks.) None 

 Filter Pack Material 
(ft.3) 

12.3 
linear 
feet 

 Casing Material (ft.) 4.7 

 Bentonite (ft.3) 2.0 
linear 
feet 

 
 
 
Top of Bentonite 
Seal 

0.7 ft. 

Top of Filter Pack 2.7 ft. 

Top of Screen 4.7 ft. 

 
DTW=7.07’ bgs @15:18 on 1/13/15 
 
 
Bottom of Screen 14.7 ft. 

 

NOTE:  ALL DEPTHS ARE REFERENCED 
TO GROUND SURFACE 

 
 GROUT

BENTONITE

FILTER PACK
 

Bottom of Hole 15.0 ft.  



 

WELL COMPLETION RECORD 

JOB NO.: CTO 026 WELL NO. Temp Well 3 HYDROGEOLOGIST: S. Spengler 

CLIENT: NAVFAC Hawaii DRILLER: Kevin Rogers 

WELL LOCATION: UST KB-100 DATE/TIME: 1/13/2015 / 15:00 

 
 
 
 
 
 
 
 
DETAILS OF CONSTRUCTION 
Date 
Completed 

                 
1/13/15 

Borehole Diameter (in.) 3 ¼” 

Type and Size of 
Casing (in.) 

      
1.5” 

Type and Size 
of Screen (in.) 

PVC / 10 Slot 
Screen  

Screen Perforation 
Diameter (in.) 

10 
Slot 

Screen Length (ft.) 10 

Centralizer Depths (ft.) NA 

Completion Technique 
1. Type of Filter Pack and 

Placement Method 
 #3 Sand – Pre Pack (2 ½”) 

2. Type of Bentonite and 
Placement Method 

 3/8” Holeplug, bentonite 
chips 

3. Type of Grout Mixture and 
Placement Method 

 None (temporary well) 

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  

Ground Surface Elev.  

Well Head Completion Method 
Pre-Packed Well Section 

Drilling Method/Rig Type Direct 
Push 

 
Surface Casing: Type Metal 

Plate 

 Diameter 3.5” 

 Length ~6” 

 
 
 
MATERIALS  
 Cement (sks.) None 

 Filter Pack Material 
(ft.3) 

12.3 
linear 
feet 

 Casing Material (ft.) 4.7 

 Bentonite (ft.3) 2.0 
linear 
feet 

 
 
 
Top of Bentonite 
Seal 

0.7 ft. 

Top of Filter Pack 2.7 ft. 

Top of Screen 4.7 ft. 

 
DTW=7.29’ bgs @15:14 on 1/13/15 
 
 
Bottom of Screen 14.7 ft. 

 

NOTE:  ALL DEPTHS ARE REFERENCED 
TO GROUND SURFACE 

 
 GROUT

BENTONITE

FILTER PACK
 

Bottom of Hole 15.0 ft.  



 

WELL COMPLETION RECORD 

JOB NO.: CTO 026 WELL NO. Temp Well 4 HYDROGEOLOGIST: S. Spengler 

CLIENT: NAVFAC Hawaii DRILLER: Kevin Rogers 

WELL LOCATION: UST KB-100 DATE/TIME: 1/13/2015 / 14:10 

 
 
 
 
 
 
 
 
DETAILS OF CONSTRUCTION 
Date 
Completed 

                 
1/13/15 

Borehole Diameter (in.) 3 ¼” 

Type and Size of 
Casing (in.) 

      
1.5” 

Type and Size 
of Screen (in.) 

PVC / 10 Slot 
Screen  

Screen Perforation 
Diameter (in.) 

10 
Slot 

Screen Length (ft.) 10 

Centralizer Depths (ft.) NA 

Completion Technique 
1. Type of Filter Pack and 

Placement Method 
 #3 Sand – Pre Pack (2 ½”) 

2. Type of Bentonite and 
Placement Method 

 3/8” Holeplug, bentonite 
chips 

3. Type of Grout Mixture and 
Placement Method 

 None (temporary well) 

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  

Ground Surface Elev.  

Well Head Completion Method 
Pre-Packed Well Section 

Drilling Method/Rig Type Direct 
Push 

 
Surface Casing: Type Metal 

Plate 

 Diameter 3.5” 

 Length ~6” 

 
 
 
MATERIALS  
 Cement (sks.) None 

 Filter Pack Material 
(ft.3) 

12.3 
linear 
feet 

 Casing Material (ft.) 4.7 

 Bentonite (ft.3) 2.0 
linear 
feet 

 
 
 
Top of Bentonite 
Seal 

0.7 ft. 

Top of Filter Pack 2.7 ft. 

Top of Screen 4.7 ft. 

 
DTW=6.45’ bgs @15:00 on 1/13/15 
 
 
Bottom of Screen 14.7 ft. 

 

NOTE:  ALL DEPTHS ARE REFERENCED 
TO GROUND SURFACE 

 
 GROUT

BENTONITE

FILTER PACK
 

Bottom of Hole 15.0 ft.  



 

WELL COMPLETION RECORD 

JOB NO.: CTO 026 WELL NO. Temp Well 5 HYDROGEOLOGIST: S. Spengler 

CLIENT: NAVFAC Hawaii DRILLER: Kevin Rogers 

WELL LOCATION: UST KB-100 DATE/TIME: 1/13/2015 / 13:45 

 
 
 
 
 
 
 
 
DETAILS OF CONSTRUCTION 
Date 
Completed 

                    
1/13/15 

Borehole Diameter (in.) 3 ¼” 

Type and Size of 
Casing (in.) 

      
1.5” 

Type and Size 
of Screen (in.) 

PVC / 10 Slot 
Screen  

Screen Perforation 
Diameter (in.) 

10 
Slot 

Screen Length (ft.) 10 

Centralizer Depths (ft.) NA 

Completion Technique 
1. Type of Filter Pack and 

Placement Method 
 #3 Sand – Pre Pack (2 ½”) 

2. Type of Bentonite and 
Placement Method 

 3/8” Holeplug, bentonite 
chips 

3. Type of Grout Mixture and 
Placement Method 

 None (temporary well) 

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  

Ground Surface Elev.  

Well Head Completion Method 
Pre-Packed Well Section 

Drilling Method/Rig Type Direct 
Push 

 
Surface Casing: Type Metal 

Plate 

 Diameter 3.5” 

 Length ~6” 

 
 
 
MATERIALS  
 Cement (sks.) None 

 Filter Pack Material 
(ft.3) 

12.3 
linear 
feet 

 Casing Material (ft.) 4.7 

 Bentonite (ft.3) 2.0 
linear 
feet 

 
 
 
Top of Bentonite 
Seal 

0.7 ft. 

Top of Filter Pack 2.7 ft. 

Top of Screen 4.7 ft. 

 
DTW=6.54’ below top of casing 
@15:01 on 1/13/15 
 
 
Bottom of Screen 14.7 ft. 

 

NOTE:  ALL DEPTHS ARE REFERENCED 
TO GROUND SURFACE 

 
 GROUT

BENTONITE

FILTER PACK
 

Bottom of Hole 15.0 ft.  



 

WELL COMPLETION RECORD 

JOB NO.: CTO 026 WELL NO. Temp Well 6 HYDROGEOLOGIST: S. Spengler 

CLIENT: NAVFAC Hawaii DRILLER: Kevin Rogers 

WELL LOCATION: UST KB-100 DATE/TIME: 1/13/2015 / 15:15 

 
 
 
 
 
 
 
 
DETAILS OF CONSTRUCTION 
Date 
Completed 

                    
1/13/15 

Borehole Diameter (in.) 3 ¼” 

Type and Size of 
Casing (in.) 

      
1.5” 

Type and Size 
of Screen (in.) 

PVC / 10 Slot 
Screen  

Screen Perforation 
Diameter (in.) 

10 
Slot 

Screen Length (ft.) 10 

Centralizer Depths (ft.) NA 

Completion Technique 
1. Type of Filter Pack and 

Placement Method 
 #3 Sand – Pre Pack (2 ½”) 

2. Type of Bentonite and 
Placement Method 

 3/8” Holeplug, bentonite 
chips 

3. Type of Grout Mixture and 
Placement Method 

 None (temporary well) 

Description of Potential Problems 
With Well: 
None 

 

 

 

Development Technique 
Surge Block/Mini-Purge Pump 

 

 
Well Head Elevation  

Ground Surface Elev.  

Well Head Completion Method 
Pre-Packed Well Section 

Drilling Method/Rig Type Direct 
Push 

 
Surface Casing: Type Metal 

Plate 

 Diameter 3.5” 

 Length ~6” 

 
 
 
MATERIALS  
 Cement (sks.) None 

 Filter Pack Material 
(ft.3) 

12.3 
linear 
feet 

 Casing Material (ft.) 4.7 

 Bentonite (ft.3) 2.0 
linear 
feet 

 
 
 
Top of Bentonite 
Seal 

0.7 ft. 

Top of Filter Pack 2.7 ft. 

Top of Screen 4.7 ft. 

 
DTW=6.54’ bgs @15:14 on 1/13/15 
 
 
Bottom of Screen 14.7 ft. 

 

NOTE:  ALL DEPTHS ARE REFERENCED 
TO GROUND SURFACE 

 
 GROUT

BENTONITE

FILTER PACK
 

Bottom of Hole 15.0 ft.  

G R O U N D   S U R F A C E 



 

WELL COMPLETION RECORD 

JOB NO.: CTO 026 WELL NO. Temp Well 7 HYDROGEOLOGIST: S. Spengler 

CLIENT: NAVFAC Hawaii DRILLER: Kevin Rogers 

WELL LOCATION: Former UST KB-100 Site DATE/TIME: 1/13/2015 / 11:36  

 
 
 
 
 
 
 
 
DETAILS OF CONSTRUCTION 
Date 
Completed 

                    
1/13/15 

Borehole Diameter (in.) 3¼” 

Type and Size of 
Casing (in.) 

      
1.5” 

Type and Size 
of Screen (in.) 

PVC / 10 Slot 
Screen  

Screen Perforation 
Diameter (in.) 

10 
Slot 

Screen Length (ft.) 10 

Centralizer Depths (ft.) NA 

Completion Technique 
1. Type of Filter Pack and 

Placement Method 
 #3 Sand – Pre Pack (2½”) 

2. Type of Bentonite and 
Placement Method 

 3/8” Holeplug, bentonite 
chips 

3. Type of Grout Mixture and 
Placement Method 

 None (temporary well) 

Description of Potential Problems 
With Well: 
None 

 

 

 

Development Technique 
Surge Block/Mini-Purge Pump 

 

 
Well Head Elevation  

Ground Surface Elev.  

Well Head Completion Method 
Pre-Packed Well Section 

Drilling Method/Rig Type Direct 
Push 

 
Surface Casing: Type Metal 

Plate 

 Diameter 3.5” 

 Length ~6” 

 
 
 
MATERIALS  
 Cement (sks.) None 

 Filter Pack Material (ft.3) 12.3 
linear 
feet 

 Casing Material (ft.) 4.7 

 Bentonite (ft.3) 2.0 
linear 
feet 

 
 
 
Top of Bentonite 
Seal 

0.7 ft. 

Top of Filter Pack 2.7 ft. 

Top of Screen 4.7 ft. 

 
DTW=6.54’ bgs @15:14 on 1/13/15 
 
 
Bottom of Screen 14.7 ft. 

 

NOTE:  ALL DEPTHS ARE REFERENCED 
TO GROUND SURFACE 

 
 GROUT

BENTONITE

FILTER PACK
 

Bottom of Hole 15.0 ft.  

G R O U N D   S U R F A C E 



 

WELL COMPLETION RECORD 

JOB NO.: CTO 026 WELL NO. MW-KB-100-3 HYDROGEOLOGIST: S. Spengler 

CLIENT: NAVFAC Hawaii DRILLER: Quinton Wilson 

WELL LOCATION: UST KB-100, adj. to Temp. MW2 DATE/TIME: 3/02/2015  

 
 
 
 
 
 
 
 
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 7.7 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=  6.76’ bgs @ 0827 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’ 

3.0’ 

3.7’ 

13.7’ 

14.0’ 



 

WELL COMPLETION RECORD 

JOB NO.: CTO 026 WELL NO. MW-KB-100-4 HYDROGEOLOGIST: S. Spengler 

CLIENT: NAVFAC Hawaii DRILLER: Quinton Wilson 

WELL LOCATION: UST KB-100, adj. to Temp. MW2 DATE/TIME: 3/02/2015 / 9:45 

 
 
 
 
 
 
 
 
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 7.5 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) 

11.0 LF 

 Casing Material (ft.) 3.7 LF 

 Bentonite (ft.3) 1.5 LF 

 
 
 
Top of Bentonite 
Seal 

1.5 ft. 

Top of Filter Pack 3.0 ft. 

Top of Screen 3.7 ft. 

 
DTW=6.66’ bgs @10:45 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’ 

3.0’ 

3.7’ 

13.7’ 

14.0’ 
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Non-Hazardous IDW Manifests 
(Pending) 
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Summary of Analytical Data  

Table I-1:  Discrete Soil Sample Detection Limits 

Table I-2:  Groundwater Sample Detection Limits  
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Table I-1:  Soil Sample Detection Limits

Analyte
HDOH Tier 

1 EAL 
(mg/kg)

Analyte 
Value 

(mg/kg)
Qualifier DL

Analyte 
Value 

(mg/kg)
Qualifier DL

Analyte 
Value 

(mg/kg)
Qualifier DL

Analyte 
Value 

(mg/kg)
Qualifier DL

Analyte 
Value 

(mg/kg)
Qualifier DL

Analyte 
Value 

(mg/kg)
Qualifier DL

Analyte 
Value 

(mg/kg)
Qualifier DL

Analyte 
Value 

(mg/kg)
Qualifier DL

VOCs (EPA 8260B)
1,1,1-TRICHLOROETHANE 222.90 ND 0.00057 ND 0.0006 ND 0.00066 ND 0.00059 ND 0.00055 ND 0.00051 ND 0.0006 ND 0.00061

1,1,2,2-TETRACHLOROETHANE 0.0090 ND 0.0017 ND 0.0018 ND 0.002 ND 0.0018 ND 0.0017 ND 0.0015 ND 0.0018 ND 0.0018
1,1,2-TRICHLOROETHANE 0.0089 ND 0.00038 ND 0.0004 ND 0.00044 ND 0.0004 ND 0.00037 ND 0.00035 ND 0.00041 ND 0.00041

1,1-DICHLOROETHANE 0.33 ND 0.00048 ND 0.00051 ND 0.00056 ND 0.00051 ND 0.00047 ND 0.00044 ND 0.00051 ND 0.00052
1,1-DICHLOROETHENE 8.92 ND 0.0011 ND 0.0011 ND 0.0012 ND 0.0011 ND 0.0011 ND 0.00097 0.0017 J 0.0011 ND 0.0012

1,2,3-TRICHLOROPROPANE 0.0013 ND 0.0018 ND 0.0018 ND 0.002 ND 0.0018 ND 0.0017 ND 0.0016 ND 0.0019 ND 0.0019
1,2-DIBROMOETHANE 0.00087 ND 0.002 ND 0.0021 ND 0.0023 ND 0.0021 ND 0.002 ND 0.0018 ND 0.0021 ND 0.0022
1,2-DICHLOROETHANE 0.020 ND 0.0011 ND 0.0011 ND 0.0013 ND 0.0011 ND 0.0011 ND 0.00099 ND 0.0012 ND 0.0012

1,2-DICHLOROPROPANE 0.052 ND 0.001 ND 0.0011 ND 0.0012 ND 0.0011 ND 0.001 ND 0.00092 ND 0.0011 ND 0.0011
2-BUTANONE (MEK) 15.36 ND 0.004 ND 0.0042 ND 0.0046 ND 0.0041 ND 0.0039 0.0041 J 0.0036 0.01 J 0.0042 0.0055 J 0.0043

4-METHYL-2-PENTANONE (MIK) 0.50 ND 0.0013 ND 0.0014 ND 0.0015 ND 0.0014 ND 0.0013 ND 0.0012 ND 0.0014 ND 0.0014
ACETONE 1.011 ND 0.004 ND 0.0042 ND 0.0046 ND 0.0042 0.0088 J 0.0039 0.011 J 0.0036 0.043 J 0.0042 0.016 J 0.0043
BENZENE 0.67 ND 0.0009 ND 0.00094 ND 0.001 ND 0.00094 ND 0.00087 ND 0.00081 ND 0.00095 ND 0.00096

BROMODICHLOROMETHANE 0.014 ND 0.00098 ND 0.001 ND 0.0011 ND 0.001 ND 0.00095 ND 0.00088 ND 0.001 ND 0.0011
BROMOFORM 43.91 ND 0.0011 ND 0.0012 ND 0.0013 ND 0.0012 ND 0.0011 ND 0.001 ND 0.0012 ND 0.0012

BROMOMETHANE 0.22 ND 0.0023 ND 0.0024 ND 0.0026 ND 0.0024 ND 0.0022 ND 0.0021 ND 0.0024 ND 0.0024
CARBON TETRACHLORIDE 0.087 ND 0.0011 ND 0.0012 ND 0.0013 ND 0.0012 ND 0.0011 ND 0.001 ND 0.0012 ND 0.0012

CHLOROBENZENE 2.23 ND 0.0007 ND 0.00073 ND 0.0008 ND 0.00073 ND 0.00068 ND 0.00063 ND 0.00074 ND 0.00075
CHLOROETHANE 11.48 ND 0.0022 ND 0.0023 ND 0.0025 ND 0.0023 ND 0.0021 ND 0.002 ND 0.0023 ND 0.0024

CHLOROFORM 0.023 ND 0.002 ND 0.0021 ND 0.0023 ND 0.0021 ND 0.002 ND 0.0018 ND 0.0022 ND 0.0022
CHLOROMETHANE 0.29 ND 0.0026 ND 0.0027 ND 0.003 ND 0.0027 ND 0.0025 ND 0.0023 ND 0.0027 ND 0.0028

CIS-1,2-DICHLOROETHYLENE 0.31 ND 0.00031 0.00085 J 0.00033 ND 0.00036 ND 0.00033 ND 0.0003 ND 0.00028 1.3 0.011 0.00038 J 0.00034
CIS-1,3-DICHLOROPROPENE 0.13 ND 0.0013 ND 0.0014 ND 0.0015 ND 0.0014 ND 0.0013 ND 0.0012 ND 0.0014 ND 0.0014
DIBROMOCHLOROMETHANE 0.022 ND 0.0012 ND 0.0013 ND 0.0014 ND 0.0013 ND 0.0012 ND 0.0011 ND 0.0013 ND 0.0013

ETHYLBENZENE 20.80 0.0073 0.0014 0.0045 J 0.0015 0.003 J 0.0017 0.0019 J 0.0015 ND 0.0014 ND 0.0013 ND 0.0015 ND 0.0015
METHYLENE CHLORIDE 1.11 ND 0.00083 ND 0.00086 ND 0.00095 ND 0.00086 ND 0.0008 ND 0.00074 ND 0.00087 ND 0.00089

STYRENE 2.90 ND 0.0017 ND 0.0018 ND 0.002 ND 0.0018 ND 0.0017 ND 0.0016 ND 0.0018 ND 0.0019
TETRACHLOROETHENE 0.088 0.00088 J 0.00077 0.021 0.0008 0.032 0.00089 ND 0.0008 ND 0.00075 ND 0.00069 0.036 0.00081 ND 0.00083

TOLUENE 31.89 ND 0.0018 ND 0.0019 ND 0.0021 ND 0.0019 0.0026 J 0.0018 ND 0.0017 ND 0.002 0.0026 J 0.002
TRANS-1,2-DICHLOROETHYLENE 2.67 ND 0.00048 ND 0.00051 ND 0.00056 ND 0.00051 ND 0.00047 ND 0.00044 0.14 0.00051 ND 0.00052
TRANS-1,3-DICHLOROPROPENE 0.13 ND 0.0011 ND 0.0012 ND 0.0013 ND 0.0012 ND 0.0011 ND 0.001 ND 0.0012 ND 0.0012

TRICHLOROETHYLENE 0.26 ND 0.0013 0.002 J 0.0014 0.0034 J 0.0015 ND 0.0014 ND 0.0013 ND 0.0012 0.87 0.011 ND 0.0014
VINYL CHLORIDE 0.072 ND 0.0021 ND 0.0022 ND 0.0025 ND 0.0022 ND 0.0021 ND 0.0019 0.02 0.0023 ND 0.0023
XYLENES (TOTAL) 44.58 0.0028 J 0.00061 0.0022 J 0.00064 0.0016 J 0.00071 0.0012 J 0.00064 0.0018 J 0.00059 0.00057 J 0.00055 0.00092 J 0.00065 0.0021 J 0.00066

TPH (EPA 8015C-e)
TPH-DRO (C10-C24) 500.00 ND 0.92 ND 0.97 ND 1.1 ND 0.97 ND 0.9 ND 0.83 ND 0.98 16 T3M 0.99

TPH-RRO/LRO (C24-C36) 500.00 ND 5 ND 5.2 ND 5.7 ND 5.2 ND 4.8 ND 4.5 ND 5.3 74 J 5.4

Metals (EPA 6020A)
LEAD (PB) 200.00 0.13 0.03 0.27 0.03 0.46 0.03 3.6 0.03 12.2 0.03 17.7 0.03 0.33 0.03 0.37 0.03

Note:  HDOH Tier 1 Unrestricted SAL, Table B-1 Potentially impacted groundwater is NOT a current or potential drinking water resource; surface water body is NOT located within 150 meters of release site.

EKB100007  / AZ09551 EKB100008  / AZ09552
TW-1 TW-2 TW-3 TW-4 TW-6 TW-7Boring:

E2 / Lab Sample ID Numbers:
TW-5

EKB100005  / AZ09549EKB100004  / AZ09548
TW-5 (Dup)

EKB100006  / AZ09550EKB100001 / AZ09545 EKB100002  / AZ09546 EKB100003  / AZ09547
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Table I-2:  Groundwater Sample Detection Limits

Analyte
HDOH Tier 1 

EAL 
(ug/L)

Analyte 
Value 
(ug/L)

Qualifier DL
Analyte 
Value 
(ug/L)

Qualifier DL
Analyte 
Value 
(ug/L)

Qualifier DL
Analyte 
Value 
(ug/L)

Qualifier DL
Analyte 
Value 
(ug/L)

Qualifier LOQ DL
Analyte 
Value 
(ug/L)

Qualifier DL
Analyte 
Value 
(ug/L)

Qualifier DL
Analyte 
Value 
(ug/L)

Qualifier DL
Analyte 
Value 
(ug/L)

Qualifier DL
Analyte 
Value 
(ug/L)

Qualifier DL

VOCs (EPA 8260B)
1,1,1-TRICHLOROETHANE 6,000.00 ND 0.14 ND 0.14 ND 0.14 ND 0.14 ND 1 0.14 ND 0.14 ND 0.14 ND 0.14 ND 0.14 ND 0.14

1,1,2,2-TETRACHLOROETHANE 204.98 ND 0.1 ND 0.1 ND 0.1 ND 0.1 ND 1 0.1 ND 0.1 ND 0.1 ND 0.1 ND 0.1 ND 0.1
1,1,2-TRICHLOROETHANE 104.05 ND 0.2 ND 0.2 ND 0.2 ND 0.2 ND 1 0.2 ND 0.2 ND 0.2 ND 0.2 ND 0.2 ND 0.2

1,1-DICHLOROETHANE 47.00 ND 0.19 ND 0.19 ND 0.19 ND 0.19 ND 1 0.19 ND 0.19 ND 0.19 ND 0.19 ND 0.19 ND 0.19
1,1-DICHLOROETHENE 3,900.00 ND 0.3 ND 0.3 ND 0.3 ND 0.3 ND 1 0.3 0.45 J 0.3 0.41 J 0.3 ND 0.3 1.1 0.3 ND 0.3

1,2,3-TRICHLOROPROPANE 140.00 ND 0.39 ND 0.39 ND 0.39 ND 0.39 ND 2 0.39 ND 0.39 ND 0.39 ND 0.39 ND 0.39 ND 0.39
1,2-DIBROMOETHANE 15.74 ND 0.2 ND 0.2 ND 0.2 ND 0.2 ND 1 0.2 ND 0.2 ND 0.2 ND 0.2 ND 0.2 ND 0.2
1,2-DICHLOROETHANE 157.43 ND 0.14 ND 0.14 ND 0.14 ND 0.14 ND 1 0.14 ND 0.14 ND 0.14 ND 0.14 ND 0.14 ND 0.14

1,2-DICHLOROPROPANE 100.00 ND 0.17 ND 0.17 ND 0.17 ND 0.17 ND 1 0.17 ND 0.17 ND 0.17 ND 0.17 ND 0.17 ND 0.17
2-BUTANONE (MEK) 14,000.00 ND 0.6 ND 0.6 ND 0.6 ND 0.6 ND 10 0.6 ND 0.6 ND 0.6 ND 0.6 ND 0.6 ND 0.6

4-METHYL-2-PENTANONE (MIK) 170.00 ND 1.9 ND 1.9 ND 1.9 ND 1.9 ND 10 1.9 ND 1.9 ND 1.9 ND 1.9 ND 1.9 ND 1.9
ACETONE 1,500.00 1.5 J 0.95 8.2 J 0.95 ND 0.95 ND 0.95 ND 10 0.95 ND 0.95 ND 0.95 ND 0.95 ND 0.95 ND 0.95
BENZENE 1,700.00 ND 0.16 ND 0.16 ND 0.16 ND 0.16 ND 1 0.16 ND 0.16 ND 0.16 ND 0.16 ND 0.16 ND 0.16

BROMODICHLOROMETHANE 98.01 ND 0.14 ND 0.14 ND 0.14 ND 0.14 ND 1 0.14 ND 0.14 ND 0.14 ND 0.14 ND 0.14 ND 0.14
BROMOFORM 5,100.00 ND 0.14 ND 0.14 ND 0.14 ND 0.14 ND 1 0.14 ND 0.14 ND 0.14 ND 0.14 ND 0.14 ND 0.14

BROMOMETHANE 456.23 ND 0.24 ND 0.24 ND 0.24 ND 0.24 ND 2 0.24 ND 0.24 ND 0.24 ND 0.24 ND 0.24 ND 0.24
CARBON TETRACHLORIDE 98.35 ND 0.1 ND 0.1 ND 0.1 ND 0.1 ND 1 0.1 ND 0.1 ND 0.1 ND 0.1 ND 0.1 ND 0.1

CHLOROBENZENE 160.00 ND 0.21 ND 0.21 ND 0.21 ND 0.21 ND 1 0.21 ND 0.21 ND 0.21 ND 0.21 ND 0.21 ND 0.21
CHLOROETHANE 160.00 ND 0.21 ND 0.21 ND 0.21 ND 0.21 ND 1 0.21 ND 0.21 ND 0.21 ND 0.21 ND 0.21 ND 0.21

CHLOROFORM 93.58 ND 0.07 ND 0.07 ND 0.07 ND 0.07 ND 1 0.07 ND 0.07 ND 0.07 ND 0.07 ND 0.07 ND 0.07
CHLOROMETHANE 371.92 ND 0.42 ND 0.42 ND 0.42 ND 0.42 ND 1 0.42 ND 0.42 ND 0.42 ND 0.42 ND 0.42 ND 0.42

CIS-1,2-DICHLOROETHYLENE 1,094.06 3.1 0.16 8.4 0.16 23 0.16 0.28 J 0.16 0.56 J 1 0.16 230 0.8 220 0.8 0.84 J 0.16 160 0.32 87 0.16
CIS-1,3-DICHLOROPROPENE 260.00 ND 0.15 ND 0.15 ND 0.15 ND 0.15 ND 1 0.15 ND 0.15 ND 0.15 ND 0.15 ND 0.15 ND 0.15
DIBROMOCHLOROMETHANE 337.81 ND 0.19 ND 0.19 ND 0.19 ND 0.19 ND 1 0.19 ND 0.19 ND 0.19 ND 0.19 ND 0.19 ND 0.19

ETHYLBENZENE 300.00 ND 0.23 ND 0.23 ND 0.23 ND 0.23 ND 1 0.23 ND 0.23 ND 0.23 ND 0.23 ND 0.23 ND 0.23
METHYLENE CHLORIDE 3,933.96 ND 0.35 ND 0.35 ND 0.35 ND 0.35 ND 5 0.35 ND 0.35 ND 0.35 ND 0.35 ND 0.35 ND 0.35

STYRENE 32.00 ND 0.25 ND 0.25 ND 0.25 ND 0.25 ND 1 0.25 ND 0.25 ND 0.25 ND 0.25 ND 0.25 ND 0.25
TETRACHLOROETHENE 176.72 ND 0.24 2.2 0.24 1.2 0.24 ND 0.24 ND 1 0.24 25 0.24 26 0.24 ND 0.24 0.4 J 0.24 0.35 J 0.24

TOLUENE 400.00 ND 0.17 ND 0.17 ND 0.17 ND 0.17 ND 1 0.17 ND 0.17 ND 0.17 ND 0.17 ND 0.17 ND 0.17
TRANS-1,2-DICHLOROETHYLENE 2,600.00 ND 0.19 7.9 0.19 26 0.19 0.3 J 0.19 0.25 J 1 0.19 150 0.19 140 0.95 0.47 J 0.19 50 0.19 46 0.19
TRANS-1,3-DICHLOROPROPENE 260.00 ND 0.18 ND 0.18 ND 0.18 ND 0.18 ND 1 0.18 ND 0.18 ND 0.18 ND 0.18 ND 0.18 ND 0.18

TRICHLOROETHYLENE 611.91 ND 0.16 2.9 0.16 0.3 J 0.16 ND 0.16 0.2 J 1 0.16 30 0.16 30 0.16 0.3 J 0.16 2.7 0.16 0.64 J 0.16
VINYL CHLORIDE 62.04 ND 0.23 ND 0.23 0.47 J 0.23 ND 0.23 ND 1 0.23 240 1.15 230 1.15 ND 0.23 22 0.23 38 0.23
XYLENES (TOTAL) 1,000.00 ND 0.19 ND 0.19 ND 0.19 ND 0.19 ND 2 0.19 ND 0.19 ND 0.19 ND 0.19 ND 0.19 ND 0.19

TPH (EPA 8015C-e)
TPH-DRO (C10-C24) 2,500.00 ND 40.4 ND 40.4 ND 40.4 ND 40.4 ND 150 40.4 ND 40.4 ND 40.4 ND 40.4 ND 40.4 ND 40.4
TPH-LRO (C24-C36) 2,500.00 ND 106 ND 106 ND 106 ND 106 ND 500 106 ND 106 ND 106 ND 106 ND 106 ND 106

Metals (EPA 6020A)
LEAD (PB) 29.00 ND 0.19 ND 0.19 ND 0.19 0.42 J 0.19 ND 3 0.19 ND 0.19 ND 0.19 ND 0.19 ND 0.19 ND 0.19

Note:  HDOH Tier 1 Unrestricted GAL, Table D-1d Potentially impacted groundwater is NOT a current or potential drinking water resource; surface water body is NOT located within 150 meters of release site.

EKB100015 / AZ10001 EKB100014 / AZ10000EKB100013 / AZ09999EKB100012 / AZ09998
KB-100-2

EKB100020 / AZ10006EKB100019 / AZ10005EKB100018 / AZ10004 EKB100017 / AZ10003 EKB100016 / AZ10002
TW-6 TW-6 (Dup)

E2 / Lab Sample ID Numbers:
MW: TW-7TW-5TW-4 KB-100-1

EKB100011 / AZ09997
TW-1 TW-2 TW-3
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Appendix J 
Analytical Laboratory Reports  
[Complete analytical laboratory reports are included on the attached CD-ROM.] 



Draft SI for UST KB-100, MCB Motor Pool  Revision No. 1 

Marine Corps Base Hawaii, Kaneohe, Hawaii  June 2015 

 

 

 



1



2



3



4



5



6



7



8



9



10



11



12



13



14



15



16



17



18



19



20



21



22



23



24



25



26



27



28



29



30



31



32



33



34



35



36



37



38



39



40



41



42



43



44



45



46



47



48



49



50



51



52



53



54



55



56



57



58



59



60



61



62



63



64



65



66



67



68



69



70



71



72



73



74



75



76



77



78



79



80



81



82



83



84



85



86



87



88



89



90



91



92



93



94



95



96



97



98



99



100



101



102



103



104



105



106



107



108



109



110



111



112



113



114



115



116



117



118



119



120



121



122



123



124



125



126



127



128



129



130



131



132



133



134



135



136



137



138



139



140



141



142



143



144



145



146



147



148



149



150



151



152



153



154



155



156



157



158



159



160



161



162



163



164



165



166



167



168



169



170



171



172



173



174



175



176



177



178



179



180



181



182



183



184



185



186



187



188



189



190



191



192



193



194



195



196



197



198



199



200



201



202



203



204



205



206



207



208



209



210



211



212



213



214



215



216



217



218



219



220



221



222



223



224



225



226



227



228



229



230



231



232



233



234



235



236



237



238



239



240



241



242



243



244



245



246



247



248



249



250



251



252



253



254



255



256



257



258



259



260



261



262



263



264



265



266



267



268



269



270



271



272



273



274



275



276



277



278



279



280



281



282



283



284



285



286



287



288



289



290



291



292



293



294



295



296



297



298



299



300



301



302



303



304



305



306



307



308



309



310



311



312



313



314



315



316



317



318



319



320



321



322



323



324



325



326



327



328



329



330



331



332



333



334



335



336



337



338



339



340



341



342



343



344



345



346



347



348



349



350



351



352



353



354



355



356



357



358



359



360



361



362



363



364



365



366



367



368



369



370



371



372



373



374



375



376



377



378



379



380



381



382



383



384



385



386



387



388



389



390



391



392



393



394



395



396



397



398



399



400



401



402



403



404



405



406



407



408



409



410



411



412



413



414



415



416



417



418



419



420



421



422



423



424



425



426



427



428



429



430



431



432



433



434



435



436



437



438



439



440



441



442



443



444



445



446



447



448



449



450



451



452



453



454



455



456



457



458



459



460



461



462



463



464



465



466



467



468



469



470



471



472



473



474



475



476



477



478



479



480



481



482



483



484



485



486



487



488



489



490



491



492



493



494



495



496



497



498



499



500



501



502



503



504



505



506



507



508



509



510



511



512



513



514



515



516



517



518



519



520



521



522



523



524



525



526



527



528



529



530



531



532



533



534



535



536



537



538



539



540



541



542



543



544



545



546



547



548



549



550



551



552



553



554



555



556



557



558



559



560



561



562



563



564



565



566



567



568



569



570



571



572



573



574



575



576



577



578



579



580



581



582



583



584



585



586



587



588



589



590



591



592



593



594



595



596



597



598







3



4



5



6



7



8



9



10



11



12



13



14



15



16



17



18



19



20



21



22



23



24



25



26



27



28



29



30



31



32



33



34



35



36



37



38



39



40



41



42



43



44



45



46



47



48



49



50



51



52



53



54



55



56



57



58



59



60



61



62



63



64



65



66



67



68



69



70



71



72



73



74



75



76



77



78



79



80



81



82



83



84



85



86



87



88



89



90



91



92



93



94



95



96



97



98



99



100



101



102



103



104



105



106



107



108



109



110



111



112



113



114



115



116



117



118



119



120



121



122



123



124



125



126



127



128



129



130



131



132



133



134



135



136



137



138



139



140



141



142



143



144



145



146



147



148



149



150



151



152



153



154



155



156



157



158



159



160



161



162



163



164



165



166



167



168



169



170



171



172



173



174



175



176



177



178



179



180



181



182



183



184



185



186



187



188



189



190



191



192



193



194



195



196



197



198



199



200



201



202



203



204



205



206



207



208



209



210



211



212



213



214



215



216



217



218



219



220



221



222



223



224



225



226



227



228



229



230



231



232



233



234



235



236



237



238



239



240



241



242



243



244



245



246



247



248



249



250



251



252



253



254



255



256



257



258



259



260



261



262



263



264



265



266



267



268



269



270



271



272



273



274



275



276



277



278



279



280



281



282



283



284



285



286



287



288



289



290



291



292



293



294



295



296



297



298



299



300



301



302



303



304



305



306



307



308



309



310



311



312



313



314



315



316



317



318



319



320



321



322



323



324



325



326



327



328



329



330



331



332



333



334



335



336



337



338



339



340



341



342



343



344



345



346



347



348



349



350



351



352



353



354



355



356



357



358



359



360



361



362



363



364



365



366



367



368



369



370



371



372



373



374



375



376



377



378



379



380



381



382



383



384



385



386



387



388



389



390



391



392



393



394



395



396



397



398



399



400



401



402



403



404



405



406



407



408



409



410



411



412



413



414



415



416



417



418



419



420



421



422



423



424



425



426



427



428



429



430



431



432



433



434



435



436



437



438



439



440



441



442



443



444



445



446



447



448



449



450



451



452



453



454



455



456



457



458



459





1



2



3



4



5



6



7



8



9



10



11



12



13



14



15



16



17



18



19



20



21



22



23



24



25



26



27



28



29



30



31



32



33



34



35



36



37



38



39



40



41



42



43



44



45



46



47



48



49



50



51



52



53



54



55



56



57



58



59



60



61



62



63



64



65



66



67



68



69



70



71



72



73



74



75



76



77



78



79



80



81



82



83



84



85



86



87



88



89



90



91



92



93



94



95



96



97



98



99



100



101



102



103



104



105



106



107



108



109



110



111



112



113



114



115



116



117



118



119



120



121



122



123



124



125



126



127



128



129



130



131



132



133



134



135



136



137



138



139



140



141



142



143



144



145



146



147



148



149



150



151



152



153



154



155



156



157



158



159



160



161



162



163



164



165



166



167



168



169



170



171



172



173



174



175



176



177



178



179



180



181



182



183



184



185



186



187



188



189



190



191



192



193



194



195



196



197



198



199



200



201



202



203



204



205



206



207



208



209



210



211



212



213



214



215



216



217



218



219



220



221



222



223



224



225



226



227



228



229



230



231



232



233



234



235



236



237



238



239



240



241



242



243



244



245



246



247



248



249



250



251



252



253



254



255



256



257



258



259





Draft SI for UST KB-100, MCB Motor Pool  Revision No. 1 

Marine Corps Base Hawaii, Kaneohe, Hawaii  June 2015 

 

 

 

Appendix K 
Data Validation Reports 

[Complete DVRs are included on the attached CD-ROM.] 
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~WJulu LABORATORY DATA CONSULTANTS, INC. 
:: • • • • • • • • • • • •. 2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099 
LC>«= 

Element Environmental LLC 
98-030 Hekaha Street, Unit 9 
Aiea, Hawaii 96701 

February 27, 2015 

ATTN: Mr. Marvin Heskett 

SUBJECT: MCBH UST KB-1 00, Data Validation 

Dear Mr. Heskett, 

Enclosed is the final validation report for the fractions listed below. This SDG was 
received on February 3, 2015. Attachment 1 is a summary of the sample that was 
reviewed for the analysis. 

LDC Project #33690: 

SDG # Fraction 

75351 Volatiles, Lead, 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-1 00, 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. 

Sincerely, 

cf-~ 
Andrew Kong 
Project Manager/Senior Chemist 

L:\Eiement\MCB Hawaii\33690COV.wpd UL-SF 



HC Attachment 1 

~:g~r~!!ro~E~!§D-fii9D~n!~~rf~~~~~~~:~ttil!lliM~•§ltt~~?~1',o:«<)it~-~1i~•w 
(3) 

DATE VOA Pb TPH-E 
DC SDG# DUE (82608) (6020A) (8015C) 

~ll.w]fim's~~~~~-..B~~J~~ w s 
A 75351 

A 75351 

lrotal NAK 3 I 8 I 2 I 8 I 2 I 8 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 31 

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\33690ST.wpd 



LDC Repc:>rt# 33690A 1 

Laboratory Data Consultants, Inc. 
Data Validation Report ,..··-

·::r 

Project!Site Name: MCBH UST KB-100 

LDC Report Date: February 26, 2015 

Parameters: Volatiles 

Validation Level: Standard & Full 

Laboratory: APPL, Inc. 

Sample Delivery Group (SDG): 75351 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

EKB100001 AZ09545 Soil 01/13/15 
EKB100002 AZ09546 Soil 01/13/15 
EKB 1 00003 ** AZ09547** Soil 01/13/15 
EKB100004 AZ09548 Soil 01/13/15 
EKB100005 AZ09549 Soil 01/13/15 
EKB100006 AZ09550 Soil 01/13/15 
EKB100007 AZ09551 Soil 01/13/15 
EKB100008 AZ09552 Soil 01/13/15 
EKB100009 AZ09553 Water 01/13/15 
EKB100010 AZ09554 Water 01/13/15 
TRIP BLANK-01 AZ09555 Water 01/13/15 
EKB 1 00008MS AZ09552MS Soil 01/13/15 
EKB 1 00008MSD AZ09552MSD Soil 01/13/15 
EKB 1 00007DL AZ09551DL Soil 01/13/15 

**Indicates sample underwent Full validation 

V:\LOGINIELEMENT\MCB HAWAII\33690A1_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 Site Investigation for UST-KB-1 00, 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:\LOGIN\ELEMENT\MCB HAWAII\33690A1_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 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. 

V:\LOGIN\ELEMENT\MCB HAWAII\33690A 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\ELEMENT\MCB HAWAII\33690A 1_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. 

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 method and 
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 method and 
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 

Sample Trip Blank-01 was identified as a trip blank. No contaminants were found. 

Sample EKB100009 was identified as an equipment blank. No contaminants were found. 

V:\LOGIN\ELEMENT\MCB HAWAII\33690A1_E34.DOC 5 



Sample EKB100010 was identified as a rinsate blank. No contaminants were found. 

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 performed on an 
associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike ID 
(Associated MS(%R) MSD ("'oR) 

Samples) Compound (Limits) (Limits) Flaa A orP 

EKB1 00008MS/MSD cis-1 ,3-Dichloropropene 73.8 (74-126) - UJ (all non-detects) A 
(EKB100008) Styrene 74.0 (76-124) - UJ (all non-detects) 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

Spike ID 
(Associated RPD 

Samples) Compound (Limits) Flaa A orP 

EKB100008MS/MSD Chloromethane 24.4 (S20) UJ (all non-detects) A 
(EKB100008) Vinyl chloride 20.2 (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 EKB1 00005 and EKB1 00006 were identified as field duplicates. No results were 
detected in any of the samples with the following exceptions: 

Concentration (mg/Kg) 

Compound EKB100005 EKB100006 RPD !Limits) 

Acetone 0.0088 0.011 22 (S100) 

Toluene 0.0026 0.0026U 200 (S110) 

Xylenes, total 0.0018 0.00057 104 (S100) 
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Concentration (mg/Kg) 

Compound EKB100005 EKB100006 RPD (Limits) 

I 2-Butanone 0.00410U 0.0041 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 with the following exceptions: 

Reported Recalculated 
Sample Compound Concentration Concentration Flag AorP 

EKB100007 cis-1 ,2-Dichloroethene Sample result exceeded Reported result should be J (all detects) A 
Trichloroethene calibration range. within calibration range. J (all detects) 

Raw data were not reviewed by Standard validation. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria for samples on which a Full 
validation was performed. Raw data were not evaluated for the samples reviewed by 
Standard validation. 

XIV. System Performance 

The system performance was acceptable for samples on which a Full validation was 
performed. Raw data were not evaluated for the samples reviewed by Standard validation. 

XV. 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: 

I Sample I Compound I Flag I AorP I 
EKB100007 cis-1 ,2-Dichloroethene R A 

Trichloroethene R 

Due to MS/MSD %Rs and RPDs, data were qualified as estimated in one sample. 
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Due to MS/MSD %Rs and RPDs, data were qualified as estimated in one sample. 

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-1 00 
Volatiles - Data Qualification Summary - SDG 75351 

I Sam~le I Com~ound I Flaa I AorP I Reason (Code) I 
EKB100008 cis-1 ,3-Dichloropropene UJ (all non-detects) A Matrix spike/Matrix spike 

Styrene UJ (all non-detects) duplicate (%R) (Q) 

EKB100008 Chloromethane UJ (all non-detects) A Matrix spike/Matrix spike 
Vinyl chloride UJ (all non-detects) duplicate (RPD) (E) 

EKB100007 cis-1 ,2-Dichloroethene R A Overall assessment of data (D) 
Trichloroethene R 

MCBH UST KB-1 00 
Volatiles - Laboratory Blank Data Qualification Summary - SDG 75351 

No Sample Data Qualified in this SDG 

MCBH UST KB-1 00 
Volatiles - Field Blank Data Qualification Summary - SDG 75351 

No Sample Data Qualified in this SDG 
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LDC #: 33690A 1 
SDG #: 75351 
Laboratory: APPL Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Standard/Full 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Date:~/;~~~
Page:_L.of J.

Reviewer:--.£2 
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 lialidatil::m A[ea 

I. Sample receipUTechnical 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 I'd t' n 1ca es sample un erwent u va 1 a 1on 

Client ID 

I 
1 EKB100001 
I 

2 EKB100002 

31 EKB100003** 
I 

4 EKB100004 

5t EKB100005 I 

61 
I 

EKB100006 
~ 

71 ?,- --"' ~ 
EKB100007 

1 r ' 
at EKB100008 

9~ EKB100009\,l.V" e~ 

1d EKB100010 ~e, 
"(. 
11 TRIP BLANK-01 ~~ 

1~ EKB100008MS 

1~ EKB100008MSD 

L:\Eiement\MCB Hawaii\33690A1W.wpd 

I I Ccmmeots 

A.!{:), 

A. 

llr1A 0/o ft-~D ~ /~ 

A cc4 ~ 
I 

u.....> 

A 

tJ{) \~ - " 'tB -- -
p 

.svJ 
A ~~ 

._5w D = s L;, 

A 
SV)) Not reviewed for Standard validation. 

.D. Not reviewed for Standard validation. 

.6. Not reviewed for Standard validation. 

svv 
ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

r 

<=t 

FB = Field blank EB = Equipment blank 

LabiD 

AZ09545 

AZ09546 

AZ09547** 

AZ09548 

AZ09549 

AZ09550 

AZ09551 

AZ09552 

AZ09553""' 

AZ09554 

AZ09555 

AZ09552MS 

AZ09552MSD 

1 

:2-- I c'{ ~ '2{) 

tz8 - /0 -

SB=Source blank 
OTHER: 

Matrix Date 

Soil 01/13/15 

Soil 01/13/15 

Soil 01/13/15 

Soil 01/13/15 

Soil 01/13/15 

Soil 01/13/15 

Soil 01/13/15 

Soil 01/13/15 

Water 01/13/15 

Water 01/13/15 

Water 01/13/15 

Soil 01/13/15 

Soil 01/13/15 

I 



LDC #: 33690A 1 
SDG #: 75351 
Laboratory: APPL Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Standard/Full 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Client 10 Lab 10 

~4 ~'7 0\_. 
a. ... , I , 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

1?,:; 

Notes· 

- t~ 0 p .. \ A L 
r- 15012-1. A L-
f-- \'3"0\"2--vAT 

ls-0 lllo AL 

L:\Eiement\MCB Hawaii\33690A1W.wpd 2 

Matrix 

), 

Date: ~/l'<) r 
Page: ?-c5f__2-

Reviewer: E2 
2nd Reviewer: 7 t 

Date 



LDC#: ? 2>C..'10A- \ VALIDATION FINDINGS CHECKLIST 

Method: Volatiles EPA SW 846 Method 

criteria of> 0.990? 

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? 

Were a matrix spike (MS) and matrix spike duplicate (MSO) analyzed for each 
matrix in this SOG? If no, indicate which matrix does not have an associated 
MS/MSO. Soil I Water. 

Was a MS/MSO ana of each matrix? 

Were the MS/MSO percent recoveries (o/oR) and the relative percent differences 
(RPO) within the QC limits? 

Level IV checklist_8260B.wpd 

Page:_1_of_l__ 
Reviewer: FT 

2nd Reviewer: 6: 



LDC#: VALIDATION FINDINGS CHECKLIST Page:_£_ of_£_ 
Reviewer: FT 

2nd Reviewer: <t: 

NA Findi 

Target compounds were detected in the field blanks. 

Level IV checklist_8260B.wpd 



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 

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-trifluoroethane NNNN. lodomethane 

! M. 2-Butanone GG. Xylenes, total AAA. 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. 

0. 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-lsopropyltoluene AAAA. Ethyl tert-butyl ether uuuu. 

T. Dibromochloromethane NN. Methyl ethyl ketone HHH. 1,4-Dichlorobenzene BBBB. tert-Amyl methyl ether vwv. 

COMPNDL_ VOA.wpd 



.LDC#: ...:3.3~;7>0'9-/ 

METHOD : GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

e see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:~of / 
Reviewer: FT --

2nd Reviewer: €--

7 r. 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. 
Was a MS/MSD analyzed every 20 samples of each matrix? 
Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

MS MSD 
# MS/MSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications 

I::>-. .J ,~ IZ 72>.~ ( 7Y-J2f.t;> ( ) ( ) <i( _Jji!J/It (!JO) 

FF 7'/0 ( 7b-!2t./> ( ) ( ) J; t .t / 
A ( ) ( ) 2-~ ( :z..O ) I .::r lA/ / /tc/e/ ( fl.JO) 

c... ( ) ( ) ;<O.L( 2.C) ) J; ./ J 
( ) ( ) ( ) 

I \ I \ I ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

I I Compound II QC Limits (Soil) I RPD (Soil) II QC Limits (Water) I RPD (Water) 

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% 

DD. Chlorobenzene 60-133% < 21% 75-130% <13% 

MSD.wpd 



LDC#: 33 G/0?1- / VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: VOA ( EPA SW 846 Method 82608) 

Concentration (mg/Kg) 

Analyte 5 6 

F 0.0088 0.011 

cc 0.0026 0.00260U 

GG 0.0018 0.00057 

M 0.00410U 0.0041 

V:\FIELD DUPLICATES\33690A 1.wpd 

I / 
Page:_of 

Reviewer: T7 
2nd Reviewer: I~ 

RPD 
s 100% 

22 

200 

104 

200 



LDC #: 6 3 0 /0/f- j 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

~~~ se see 
Yt U N/A 

~ N/A y I 
/ 

# Date Sample ID 

I I I 
I 

I 

VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and CRQLs 

Compound Finding 

~f).Q I S> 
7 

I 7 c_c./ ((qde_ 

Comments: See sample calculation verification worksheet for recalculations 

COMQUA.wpd 

I 

Page:~of~ 
Reviewer: ...!F....!T'----

2nd Reviewer: <d:-

Qualifications 

-J /;:} c/e~ 
I 



LDC#: ..3 3c6'Jo,:rc)- / 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

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: _lot__!_ 
Reviewer: ---'F,_T.!......_ __ 

2nd Reviewer: czf 

# Date Sample 10 Compound Finding Qualifications 

I I 1__ 1 I 6l6ltr, 5 I )' =I /?-.ncr I &/4 _ _I 

Comments: __________________________________________________________________________________________________________________ _ 

OVR.wpd 



LDC #: <..3 b(C. '70 ~ / 

METHOD: GCMS 82608 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: ___ /_of / 

Reviewer: FT 

2nd Reviewer: r;;g! 

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 (o '7 0 ~ / VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

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)(C;,)/(A;,)(CJ 

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, A;,= Area of associated internal standard 
Cx = Concentration of compound, C;, = Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# Standard ID Date Compound (Reference internal Standard\ linitiall lCCl ICCl 

ee-v !/~tj;s- c o. ?>xDi (). 3 Co/tl o.3bW 1 
0 /2/LOr-

(1st internal standard) 

AA o. "J::.~ I o.y<o7 CJ.'/20 7 
(0 :S7.P (2nd internal standard) 

{3/.::) (3rd internal standard) ;.;rr-s.u j. !1& I· 1/f.R 
14th intern;:.! <::t<>nri<~rd\ 

2 (1st internal standard) 

(2nd internal standard) 

(3rd internal standard) 

14th internal standard\ 

3 (1st internal standard) 

(2nd internal standard) 

(3rd internal standard) 

14th intP.rnal standard\ 

4 (1st internal standard) 

(2nd internal standard) 

(3rd internal standard) 

(4th internal standard) 

Reported Recalculated 
%0 %0 

-...3 .2- .J-2 

17 ;7 
(). 7 2.-- 0.72-

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 #: 1..3-3 ~/01'9 I VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: _t 

The percent recoveries (o/oR) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

s I 10 ample 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 '{g.o&,& 
Toluene-dB bt '17 ~ 
Bromofluorobenzene r;- Lf . s ?? '){ 

S I 10 am pie 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample 10· 

Surrogate 
Spiked -

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I 10 ample 

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 

'17· /'720? "'Jt. 2.--

~.b<fOM Cjf.( 

r f.g~J& I <Jr. 0 

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 

-=Ji.)/ 0 

<JS.'J 1 
'1r.u JJ 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: ~ 3 C:. ~ 0-4 / VALIDATION FINDINGS WORKSHEET Page:_1_of_1_ 
Matrix Spike/Matrix Spike Duplicates Results Verification Reviewer: FT 

2nd Reviewer: <i?' 

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 = 1 00 * (SSC - SC)/SA Where: SSC = Spiked sample concentration 
SA = Spike added 

RPD = I MSC - MSC I * 2/(MSC + MSDC) MSC = Matrix spike concentration 

MS/MSD sample: I d. J- I .3 

I I 
Spike Sample Spiked Sample 

Addefk-- Concentrjj; Concent~o~ 
Compound < rn~ (IJ'Y'r (J"l?f-

I;;;;';(:·~;? :,,;,:;,,;i'h;.~)i}S·!;~·>;()';·'·:'''· I MC: \.., ~nc:n -~--- u MC: V (tc:n 

1, 1-Dichloroethene o.oh~7 o.os-8) NO O.Ofo66 0.060/ 

Trichloroethene o. otoSS' O.tJbOf3 

Benzene tJ.tJ(a 3i O.OS7& 

Toluene 0. CJOz(p O.Ob3/ o.ofl32 

Chlorobenzene I; fJO O.BS73 o.or2-7 

MSDCLC.1 SB.wpd 

SC = Sample concentration 

MSDC = Matrix spike duplicate concentration 

M"triY J::nikP Matrix Snik~'> n11nlir."t"' I MSlMSQ I 
Percent Recovery Percent Recovery I RPD I 

c~.,,,. Ronnrton Ror,lr. c~~~,..~n c~~-.1.-,,l,.ton 

jO(p ;o6 /03 /03 .2.~ .J.j 
;o 'I ;o<j jD{" /OJ C) .crt, ~.'7_h 

;of ;oj i'1· I CJo;/ ;.'7 !/ 
CJt.s CJb:f ?C7 ?f.l O-k'3 t/_<f" 3 
1/Lj. 9/t/ 70.7 ?o7 (). 77 0 ·77 



LDC #: ~ .3 ~ '70 /'9- / VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: e!_ 

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 Where: sse = 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: /.!>-o I 2! A L L~'J (1/2. 1/tr- t:J!"Z/LOC:.) 

I I 
Spike Spiked Sample I I CS II I CSD II I CSII CSD I 
Adde~4't Con centra~ 

I II II I Compound ( m !1-. ( m::~- A Percent Recove~ Percent Recove~ RPD 

~~:SE~fn~)~#~£~~;~~~*;l\~i;,:r~~i!lstJ. 
v 

~CSD 
v 

I I II I II I Recalculated I LCS LCS LCSD Reeorted Recalc. Reeorted Recalc. Reeorted 
N/+FJ / 1, 1-Dichloroethene 0.0~ &.DlV 0. f) '1/3 3 tJA ~(p.(, ;b.(,. 

Trichloroethene o. ort,fl. /1 ~ 1(3 ~ 
Benzene 0.0~ II Z- II), / 

v 

Toluene tJ.tJ Q,~ !I 3 !8 / 
Chlorobenzene \ o.o~t, ) //3 II"!:> tJ r-t/ 

/ 

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. 
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LDC #: 0 3e:, 7oA / VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: 2 

M 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? 

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) 

..f-3 -4..6 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 

i,V .s-
I. = Amount of internal standard added in nanograms Cone.= ( !308!& ) ( )( ) 

(ng) (6 71 k:t-2. ( o. '3r8 ji ( b,J/7/ ) ( tJ.6tJ <Jl {it;tJ 
RRF = Relative response factor of the calibration standard. 

0 
vo = Volume or weight of sample pruged in milliliters (ml) = 

or grams (g). 0. 0 32 ""(f ;;r Of = Dilution factor. 

%S = Percent solids, applicable to soils and solid matrices 
only. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.1SB.wpd 



LDC Report# 33690A4a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: MCBH UST KB-100 

LDC Report Date: February 26, 2015 

Parameters: Lead 

Validation Level: Standard & Full 

Laboratory: APPL, Inc. 

Sample Delivery Group (SDG): 75351 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

EKB100001 AZ09545 Soil 01/13/15 
EKB100002 AZ09546 Soil 01/13/15 
EKB 1 00003** AZ09547 Soil 01/13/15 
EKB100004 AZ09548 Soil 01/13/15 
EKB100005 AZ09549 Soil 01/13/15 
EKB100006 AZ09550 Soil 01/13/15 
EKB100007 AZ09551 Soil 01/13/15 
EKB100008 AZ09552 Soil 01/13/15 
EKB100009 AZ09553 Water 01/13/15 
EKB100010 AZ09554 Water 01/13/15 
EKB 1 00008MS AZ09552MS Soil 01/13/15 
EKB 1 00008MSD AZ09552MSD Soil 01/13/15 
EKB100010MS AZ09554MS Water 01/13/15 
EKB100010MSD AZ09554MSD Water 01/13/15 

**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 Site Investigation for UST-KB-1 00, 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: 

Lead by Environmental Protection Agency (EPA) SW 846 Method 6020A 

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 The sequence or number of standards used for the calibration was incorrect. 

C Correlation coefficient is <0.995. 

R %R for calibration is not within control limits 

8 Presumed contamination from preparation (method) blank or calibration 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 or difference was high. 

ICP ICS results were unsatisfactory. 

A ICP Serial Dilution %D were not within control limits 

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 Post Digestion Spike recovery was not within control limits 

*# 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. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the method. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample (ICS) Analysis 

The frequency of ICS analysis was met. 

Percent recoveries (%R) were within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample EKB100009 was identified as an equipment blank. No lead was found. 

Sample EKB100010 was identified as a rinsate blank. No lead was found. 

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. Duplicate Sample Analysis 

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG. 
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IX. ICP Serial Dilution 

ICP serial dilution analysis was performed on an associated project sample. The 
analysis criteria were met. 

X. Laboratory Control Samples (LCS) 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

XI. Field Duplicates 

Samples EKB100005 and EKB100006 were identified as field duplicates. No results 
were detected in any of the samples with the following exceptions: 

Concentration (mg/Kg) 

Analyte EKB100005 I EKB100006 RPD (Limits) 

I Lead I 12.2 I 17.7 I 37 (::;100) I 
XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits for samples on 
which an Full validation was performed. Raw data were not evaluated for the samples 
reviewed by Standard validation. 

XIII. Sample Result Verification 

All sample result verifications were acceptable for samples on which a Full validation 
was performed. Raw data were not evaluated for the samples reviewed by Standard 
validation. 

XIV. 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-1 00 
Lead - Data Qualification Summary - SDG 75351 

No Sample Data Qualified in this SDG 

MCBH UST KB-1 00 
Lead - Laboratory Blank Data Qualification Summary - SDG 75351 

No Sample Data Qualified in this SDG 

MCBH UST KB-1 00 
Lead - Field Blank Data Qualification Summary - SDG 75351 

No Sample Data Qualified in this SDG 
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LDC #:----'3=3=6=90~A.:....:.4=-a __ 

SDG #: 75351 
Laboratory: APPL, Inc. 

1'b 

VALIDATION COMPLETENESS WORKSHEET 
Standard/Full 

METHOD:""Metats (EPA SW 846 Metho~/6020A/74roA/T471/\) 

Date:~ 
Page:_Lof "'2:>.-l 

Reviewer: 14C-
2nd Reviewer: A_ ....-

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 A[ea I I Comments 

I. Sample receipt/Technical holding times A,A 
II. ICP/MS Tune A 
Ill. Instrument Calibration A 
IV. ICP Interference Check Sample (ICS) Analysis A 
v. Laboratory Blanks 

VI. Field Blanks 

VII. Matrix Spike/Matrix Spike Duplicates 

VIII. Duplicate sample analysis 

IX. ICP Serial Dilution 

X. Laboratory control samples 

XI. Field Duplicates 

XII. Internal Standard (ICP-MS) 

XIII. Samgle Result Verification 

XI\/ ()\/Ar<>ll ''" nf n<>t<> 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

** I d' I d F II I'd n 1cates sample un erwent u va 1 abon 

Client ID 

1 EKB100001 

2 EKB100002 

3 EKB100003** 

4 EKB100004 

5 EKB100005 

6 EKB100006 

7 EKB100007 

8 EKB100008 

9 EKB100009~ 

10 EKB100010 

11 EKB100008MS 

12 EKB100008MSD 

13 EKB100010MS 

14 EKB100010MSD 

15 

L:\Eiement\MCB Hawaii\33690A4aW.wpd 

A 
No 6B-=i Rl?:>~ LQ_ 

-A tJJS{D 
N 

*A ~rr.::.. f'L cf'>n 
•v It" ~ vr= 

A L,.CS 

~ (6"1'1£)) 
A Nat r~l®_d for Rv~ Ill 
A Not reviewed for Standard validation. 

A 

ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

LabiD 

AZ09545 

AZ09546 

AZ09547** 

AZ09548 

AZ09549 

AZ09550 

AZ09551 

AZ09552 

AZ09553'11" 

AZ09554 

AZ09552MS 

AZ09552MSD 

AZ09554MS 

AZ09554MSD 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 01/13/15 

Soil 01/13/15 

Soil 01/13/15 

Soil 01/13/15 

Soil 01/13/15 

Soil 01/13/15 

Soil 01/13/15 

Soil 01/13/15 

Water 01/13/15 

Water 01/13/15 

Soil 01/13/15 

Soil 01/13/15 

Water 01/13/15 

Water 01/13/15 

I 



VALIDATION FINDINGS CHECKLIST 

Method:Metals (EPA SW 846 Method6Moiib'8Ql6020A 

~lidation Area Yes No 

I. Technical holding times 

All technical holding times were met. / 
Cooler temperature criteria was met. 

/ 

II. ICP/MS Tune 

Were all isotopes in the tuninq solution mass resolution within 0.1 amu? / 

Were %RSD of isotopes in the tuning solution ~5%? / 
Ill. Calibration 

Were all instruments calibrated daily, each set-up time? / 
~ 

/ 
Were the proper number of standards used? 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- / 
120% for mercury) QC limits? 

Were all initial calibration correlation coefficients > 0.995? / 
IV. Blanks ; 

Was a method blank associated with everv samole in this SDG? / 
Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

V. ICP lntetference Check Sample 

Were ICP interference check samples performed daily? ./ 

Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? / 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in th.is 

/ SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75-125 QC limits? If the sample concentra,tion exceeded the spike / concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) _:: 20% for ./ waters and::: 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 
used for samples that were _:: 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? / 
Was an LCS analvzed oer extraction batch? ./ 

Were the LCS percent recoveries (%R) and relative perceA-t eiffereAee (~J?QT-' / 
within the 80-120% QC limits for water samples and laboratory established QC / 
limits for soils? 

MET-SW_2014.wpd version 1.0 

NA 

Page:_lof '2 
Reviewer: !tf: 

2nd Reviewer: C?7 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST Page: 1-ot1----
Reviewer: \?+-

2nd Reviewer: Ok-: 

Validation Area Yes No NA Findings/Comments 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) / 
of the intensitv of the internal standard in the associated initial calibration? / -~ / If the %Rs were outside the criteria was a reanalysis performed? r 

IX. ICP Serial Dilution 
, 

Was an ICP serial dilution analyzed if analyte concentrations were > SOX the MDL 
'(ICP)/>1 OOX the MDL(ICP/MS)? / I-' 

Were all percent differences (%Ds) < 10%? 
/ 

Was there evidence of negative interference? If yes, professional judgement will be / 
used to oualifv the data. 

X. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable l/1 to level IV validation? 

XI. Overall assessment of data / 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 
/ 

Field duplicate pairs were identified in this SDG. / 
Target analytes were detected in the field duplicates. I/ 
XIII. Field blanks 

/ 

Field blanks were identified in this SDG. / ?~ 

Tarqet analvtes were detected in the field blanks. 
/ 
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LDC#: 33690A4a VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: Pb (EPA SW 846 Method 6020A) 

I Concentration (mg/Kg) 

Analyte I 5 I 6 

I Lead I 12.2 I 17.7 I 
\ \LDCFI LESERVER\Validation\FIELD DUPLI CATES\FD _inorganic\33690A4a. wpd 

Page:_/ of_l 
Reviewer: l<j.,__ 

2nd Reviewer: O'L--

RPD 
(:dOO) 
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Loc #: s-s <a90 AL{q VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

A 
METHOD: Trace Metals (EPA SW 846 Method-6Q..W/6020/-70.0.0.)_ 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

! 

IOV( ~·Li 
'-

Where, Found =concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

~---·-

I eecalc111ated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) f}l q0.(o01 tOO 9w.7 
1 

CVAA (Initial calibration) 

ICP (Continuing calibration) 

CCV J):L\=t) ICP/MS (Continuing calibration) f.P LJg.3ldo so q~·t 
'- I 

CVAA (Continuing calibration) 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

~-

II 

eegod:ed 

%R 

q0.7 

Cfh7 

Page: I of l ---
Reviewer: ~ 

2nd Reviewer:* 

I Acceptable 
(Y/N) 

( 

y 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% oft 
recalculated results. 

rAt,..., r A~\1\1 



LDC #: ~ 'YcA'D-1\l-\~ 

?~ A 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: "]:.reee Metals (EPA SW 846 Method'60..:l0/6020/7"00Q.}.. 

Page:_l ofj_ 

Reviewer:~ 
2nd Reviewer:~ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R = Found x 1 00 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 
(S+D)/2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%D = 11-SDRI X 100 
I 

Where, I = Initial Sample Result (mg/L) 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

Fo~~~;/1 
Sample ID Type of Analysis Element (units) 

1('1\r> (H: r=r) ICP interference check H:> q0.3(o~ 

LCS Laboratory control sample 4(p905 

\3 Matrix spike (SSR-SR) 

42. IJ-/5 

16/\~ Duplicate Lf~ .(oLJ 5 

2 ICP serial dilution ( ~/kJ) \v 
0.2l-/~ 

Comments: Refer to appropriate worksheet for list of 

TOTCLC.4SW 

True I O~~units) 
jQO 

~.D 

60.0 

Y2- 31'2 

0-~8 

I eecalculated I 
I %R/ RP0/%0 I 

qo.4 
q3.'8 

Cf1. 3* 

a.l>f<. 
tvA 

"'~~~ ... ~ ... 
Acceptable 

%R/ RP0/%0 (Y/N) 

C((J. '-1 y 
q3 .2 

I 

q7 .']_ 

Q.(O 
\)/ 

N.A 

ree within 10.0% of the recalculated results. 



LDC #: ~'3 (o']Q A L/g VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

fb A 
METHOD: T-Face Metals-tEPA SW 846 Method"S01-QL6020/7000j_ 

Page:_1_of_/ _ 

Reviewer:. KK ____:...::....:,_ __ 
2nd reviewer: 02 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N N/A Have results been reported and calculated correctly? 
Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
Y N N/A Are all detection limits below the CRDL? 

Detected analyte results for _____ \DJ? ____________ were recalculated and verified using the following 
equation: 

Concentration = 

RD 
FV = 
ln. Vol. 
Dil 

#· 

(RD)(FV)(Dill 
(ln. Vol.) j.~/ 1~ 

Raw data concentration . 3 : 
Final volume (ml} 
Initial volume (ml) or weight (G) 
Dilution factor 

Sample ID 

:? 

~ 

. , 

P1 

Recalculation: 

Reported Calculated 

Co~~;~~tion Co";;{~~ion Acceptable 
Analyte {YIN) 

o.Lf<o D.~{b v y 

... 

' 

. 

Nate: ---'::ISJ'-"'-"rJU9hf~Lt'------'q'-----'n~u~n__.d~· OO:t~-------------



LDC Report# 33690A8 

Laboratory Data Consultants, Inc. 
Data Verification Report 

Project/Site Name: MCBH UST KB-1 00 

LDC Report Date: February 26, 2015 

Parameters: Total Petroleum Hydrocarbons as Extractables 

Verification Level: Standard & Full 

Laboratory: APPL, Inc. 

Sample Delivery Group (SDG): 75351 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

EKB100001 AZ09545 Soil 01/13/15 
EKB100002 AZ09546 Soil 01/13/15 
EKB1 00003** AZ09547** Soil 01/13/15 
EKB100004 AZ09548 Soil 01/13/15 
EKB100005 AZ09549 Soil 01/13/15 

EKB100006 AZ09550 Soil 01/13/15 
EKB100007 AZ09551 Soil 01/13/15 

EKB100008 AZ09552 Soil 01/13/15 
EKB100009 AZ09553 Water 01/13/15 
EKB100010 AZ09554 Water 01/13/15 

**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 Site Investigation for UST -KB-1 00, 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 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 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, ~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 

Sample EKB 1 00009 was identified as an equipment blank. No contaminants were found. 

Sample EKB100010 was identified as a rinsate blank. No contaminants were found. 

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) and 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. 
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IX. Field Duplicates 

Samples EKB 100005 and EKB 100006 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 a Full 
validation. Raw data were not evaluated for the samples reviewed by Standard validation. 

XI. Target Compound Identifications 

All target compound identifications were within validation criteria for samples which 
underwent a Full validation was performed. 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. 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:\LOGIN\ELEMENT\MCB HAWAII\33690A8_E34.DOC 6 



MCBH UST KB-1 00 
Total Petroleum Hydrocarbons as Extractables -Data Qualification Summary- SDG 
75351 

No Sample Data Qualified in this SDG 

MCBH UST KB-1 00 
Total Petroleum Hydrocarbons as Extractables- Laboratory Blank Data Qualification 
Summary - SDG 75351 

No Sample Data Qualified in this SDG 

MCBH UST KB-1 00 
Total Petroleum Hydrocarbons as Extractables - Field Blank Data Qualification 
Summary - SDG 75351 

No Sample Data Qualified in this SDG 

V:\LOGIN\ELEMENT\MCB HAWAII\33690AB_E34.DOC 7 



LDC #: 33690A8 
SDG #: 75351 
Laboratory: APPL Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Standard/Full 

C/ 
METHOD: GC TPH as Extractables (EPA SW 846 Method 801~ 

Date: ~ /; rl; f 
Page:_lof~ 

Reviewer:_t=? 
2nd Reviewer:__L_ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I l.lalidatiao A[ea 

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 ()""'r<>ll nf rbt<~ 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

**I d" I d n 1cates sample un erwent Full validation 

Client ID 

1 EKB100001 

2 EKB100002 

-
3 EKB 1 00003** 

4 EKB100004 

5 EKB100005 
.._ 
6 EKB100006 

7 EKB100007 

8 EKB100008 

f EKB100009.,.._; s~ 

ro EKB100010 ~\? 

11 EKB100008MS 

12 EKB100008MSD 
I ;ro;;s- ;3 13 

~ r:.-o I If"' A 
15 

16 

L:\Eiement\MCB Hawaii\33690A8W.wpd 

I I Cammeots 

A-tA 
AtA 
~ 

A 
!VO F/2:> := '1 /{13 

A 
.A oc:J 

t) LG ~ 

Nl) D = ql (p 

A Not reviewed for Standard validation. 

A Not reviewed for Standard validation. 

A Not reviewed for Standard validation. 

A 

NO = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

-

FB = Field blank EB = Equipment blank 

LabiD 

AZ09545 

AZ09546 

AZ09547** 

AZ09548 

AZ09549 

AZ09550 

AZ09551 

AZ09552 

AZ09553*" 

AZ09554 

AZ09552MS 

AZ09552MSD 

1 

!0 

SB=Source blank 
OTHER: 

Matrix Date 

Soil 01/13/15 

Soil 01/13/15 

Soil 01/13/15 

Soil 01/13/15 

Soil 01/13/15 

Soil 01/13/15 

Soil 01/13/15 

Soil 01/13/15 

Water 01/13/15 

Water 01/13/15 

Soil 01/13/15 

Soil 01/13/15 

I 



LDC#: VALIDATION FINDINGS CHECKLIST Page:_1_of_£_ 
Reviewer: F7 

2nd Reviewer:_-.L"-· _ 

PLC .. 

Was a linear fit used for evaluation? If yes, were all percent relative standard 
<20%? 

Was a curve fit used for evaluation? If Yes, what was the acceptance criteria 

L4 summary.wpd version 1.0 



LDC#: 

L4 summary.wpd version 1.0 

VALIDATION FINDINGS CHECKLIST Page: "'"Z-ot_2-
Reviewer: fT 

2nd Reviewer: L 



LDC#: 0 3 ~ / 6-"'T<(' 

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/ 
Page: --~f __ 

Reviewer: FT 

2nd Reviewer: ~0---==------

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF = AIC 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 1/21/2015 Diesel C1 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 

I 

3.5 



LDC#: <33G/D~ 

METHOD: GC ~ HPLC ___ _ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:~f_/ 
Reviewer: E) 

. I 
2nd Rev1ewer: ~ 

The percent difference (%D) 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,.ge CF(Ioal)/ CCV I 
I II I I 

ID Date Compound 
CF/ Cone. # CF/ Cone. %0 %0 

Cone. CCV CCV 

1 /2/077 t/23 j;~ [);~e/ (~tO- e-,Y) 19.. ~7~;;..7 j(b~2-'/U ;vos-:z-vo ;r ;2 
acy to:1-f 

2 /'2703 l- 1;J7/I; j J 1 22 to s-~-o /32 ~ ~l.) ,C.~ r:s-
o.e..v z.:; :"),.; 

3 /27ortJ j~&j;r- t j f-2./ 'if 21D /3/87--ID '/-% Y:y 
(!_q} 1:r3 

1·1 I I - --- I II I II I I 

Comments: Refer to Continuing Calibration findings worksheet for Jist of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 



LDC#: ..336'70~ 

METHOD:~ HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

Page:_1_of_1_ 

Reviewer: E2 
2nd reviewer: k 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

Sample ID· 4/'2-
Where: SF= Surrogate Found 

SS = Surrogate Spiked 

Surrogate Surrogate J Percent 
Surr~gate __ I Column/Detector I Spiked Found _ _ Difference 

I r I I I Reported I Recalculated I I 
I 'C:J"'-~c.o.:::.cu?.Q. I P/3- ~ I .7-~h3."21-z:.j ~;tn .. ~V I /OJ~ I ;of" I 0 I 

o- -/er;o~n:::L?__ ____ _j_ __ i _ _I J I ~~~.S')-/j 7~,.f I 7i-T I cJ 
~ 

Sample ID: 

Surrogate I Surrogate I Percent I Percent I Percent 
Surrogate I Column/Detector I Spiked Found Recovery Recovery Difference ______ j I --------- I n ---- --- I u ----- - -r-- - I -------;;:~- I Recalculated I I 

Sample ID· 

I I Surrogate I Surrogate I Percent I Percent I Percent I Surrogate Column/Detector Spiked Found Recovery Recovery Difference 

I I· I I I Reeorted I Recalculated I I 
I J I I I I I 

SURRCALCNew.wpd 



LDC#: 3 3 b 5?D/T~ 

METHOD:~ __ HPLC 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

Page:_1_of_1_ 

Reviewer: r? 
2nd Reviewer: 4" 

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 * (SSC - SC)/SA Where 

RPD =(({SSCMS - SSCMSD} * 2) I (SSCMS + SSCMSD))*1 00 

MS/MSD samples:, ____ ;_! _________ _ 

sse = Spiked sample concentration 
SC = Sample concentration 
SA = Spike added 

MS = Matrix spike 
MSD = Matrix spike duplicate 

I . ···--------~ I Matrix spike II Matrix Spike DupHoate II MSIMSD I 

'
__,.;;;=~ I I ··~"'rove~ II Pecoe"t rove~ II RID II 
~·r""~~.t.,;· •.. :lll• ' '·' • ~l-,..·\.\i "~l\~-~~i[{::.,.~W~ ~,;Jl'·,_.:l~-~·1:'. ;)\\ir.(~~~~&~ti.t!t~~J.~~~;\\;,It.ii;;\~Jif·li\:~~o\l,l' MS MSD SO -~eported Recalc. Reported ___ B~alc. Re(J_ort_ed Recalc. 

Gasoline (8015) 

Diesel (8015) 1.:3/,i <3(./ /0 l/3 3C I 7t,tj 7i.t/ 62--~ t-.2. / /6·2 /b-2 
Benzene (8021 B) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (8310) 
---
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 withm 
10.0% of the recalculated results. 



LDC#: 336/0~ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: ~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 = 1 00 * (SSG/SA) SA = Spike added 
RPD =(({SSCLCS - SSCLCSD} * 2) I (SSCLCS + SSCLCSD))*1 00 

Where sse = Spiked sample concentration 
LCS = Laboratory Control Sample LCSD = Laboratory Control Sample duplicate 

LCS/LCSD samples: I S'V I I /3 L Q S 

I Compound li 

Spike II Spike Sample I' LCS . u-~c LCSD II LCS/LCSD I 
_(_~dl~>- . nn- ~~~;tr.i.li I Percent ReC_(l".~ II . ~rcent ~ecovery II RPD I 

<1i'N.<~'''"~-1''\~'l/'"'1f'~~·"<SB(gl'!l)..l\"'~ I :~~,~~~~ · ~J,~\;~~;,~91~,.;~~\f _, · ~~ ;;;;~;;d~~~~ I 
•••. ' ••.. ~ ,. ·, "'· .. ~ •• 1• "':.~ ... -.1 i!~ ""''"X"ff"'''""'''·'"'''"'''""J LCS vi /LCSD II LCS V, .• {cso J[Repo~~~- ·1-----;ec~~ Reported I Recalc. II Reported I Recalc. I 

II 
Gasoline (8015) 

Diesel (8015) 3-=,.7 tVA -30.( IVA !);-/ 'f2. ~ /LA-

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 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#: 3307a/Ty 

METHOD: ~-HPLC 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

;: / ~1/A 
~ 

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 

·-- . -· --··· --··-

# Sample 10 

Example: 

SamplelD. l~~ JrOIL Compound Name j) ~ () 

Concentration = (3 I ~ 2 C:. I 7 3 ( s- ) 

jJ..s-7 t::, 2 7 ( S'D. Z-3;J ( ~ ) 
- :5 & · I ~n C4 /..Kl' -

Reported i?:calculad Results 
Compound Concentrations Concentrations 

( ) ( ) 

Page: _1_of_1_ 

Reviewer: C 7 
I 

2nd Reviewer: ~ 

Qualifications 
I 

Comments: ________________________________________________________________________________________________________________ _ 

SAMPCAI CnP.wwnrl 



~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 

March 4, 2015 

ATTN: Mr. Marvin Heskett 

SUBJECT: MCBH UST KB-100, Data Validation 

Dear Mr. Heskett, 

Enclosed is the final validation report for the fractions listed below. This SDG was 
received on February 10, 2015. Attachment 1 is a summary of the sample that 
was reviewed for the analysis. 

LOC Project #33725: 

SOG # Fraction 

75427 Volatiles, Lead, 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-1 00, 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. 

Andrew Kong 
Project Manager/Senior Chemist 

L;\Element\MCB Hawaii\33725COV.wpd UL-SF 



He Attachment 1 

lisl~p:~rwi~!~~~ifilf~:~un ,!!l2iJg~~lg5~~§1~111~~!r~~¥itdI1Ir1~~ti~I~~m[~~jt.~j!~~Jill;l€tVi;~ltmI~§1ff~~E~;!igli¥'~i~~::J~:~~?I;Z"iEr~j~ct~)20g~~ ._ •..•.... ~, 
(3) 

DATE DATE VOA Pb TPH-E 

f-DC SDG# REC'D DUE (8260B) (6020A) (8015C) 

;Matrriikwa:tillsiji(8;t=;,l~.ii';~£,]t~~fii:~ 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 75427 02/10/15 03/04/15_0 10 0 

A 75427 02/10/15 03/04/15 .., • • II 

otal NAK 17 0 11 0 11 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 39 

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\33725ST.wpd 



LDC Report# 33725A 1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: MeBH UST KB-100 

LDC Report Date: February 27,2015 

Parameters: Volatiles 

Validation Level: Standard & Full 

Laboratory: APPL, Inc. 

Sample Delivery Group (SDG): 75427 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

EKB100011 AZ09997 Water 01/20/15 
EKB100012 AZ09998 Water 01/20/15 
EKB100013 AZ09999 Water 01/20/15 
EKB100014 AZ10000 Water 01/20/15 
EKB100015** AZ10001** Water 01/20/15 
EKB100016 AZ10002 Water 01/20/15 
EKB100017 AZ10003 Water 01/20/15 
EKB100018 AZ10004 Water 01/20/15 
EKB100019 AZ10005 Water 01/20/15 
EKB100020 AZ10006 Water 01/20/15 
EKB100021 AZ10007 Water 01/20/15 
Trip Blank - 02 AZ10008 Water 01/22/15 
Trip Blank - 03 AZ10009 Water 01/22/15 
Trip Blank - 04 AZ10010 Water 01/22/15 
EKB 1 00020MS AZ10006MS Water 01/20/15 
EKB 1 00020MSD AZ10006MSD Water 01/20/15 
EKB100013DL AZ0999DL Water 01/20/15 
EKB100014DL AZ10000DL Water 01/20/15 
EKB100019DL AZ10005DL Water 01/20/15 

**Indicates sample underwent Full validation 

V:ILOGINIELEMENT\MCB HAWAII133725A1_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 Site Investigation for UST-KB-1 00, 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 HAWAII13372SA1_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:ILOGINIELEMENnMCB HAWAII133725A1_E34.DOC 3 



Qualification Code Reference 

H Holding times were exceeded. 

S Surrogate recovery was outside QC limits. 

C Calibration %RSD, r, ~ 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:\LOGIN\ELEMENnMCB HAWAII\33725A 1_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. 

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 «() were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within method and 
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 method and 
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 Trip Blank - 02, Trip Blank - 03, and Trip Blank - 04 were identified as trip blanks. 
No contaminants were found. 

Sample EKB100021 was identified as a rinsate blank. No contaminants were found. 

V:ILOGINIELEMENnMCB HAWAII133725A1_E34.DOC 5 



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 performed on an 
associated project sample. Percent recoveries (%R) were within QC limits with the 
following exceptions: 

Spike 10 MS(%R) MSO(%R) 
(Associated Samples) Compound (Limits) (Limits) Flag AorP 

EKB100020MS/MSD cis-1,2-Dichloroethene 37.0 (78-123) 41.0 (78-123) J (all detects) A 
(EKB100020) trans-1,2-Dichloroethene 61.0 (75-124) 61.0 (75-124) J (all detects) 

Vinyl chloride 55.0 (58-137) 52.0 (58-137) J (all detects) 

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 (%R) were within QC limits. 

X. Field Duplicates 

Samples EKB100013 and EKB100014 and samples EKB100013DL and EKB100014DL 
were identified as field duplicates. No results were detected in any of the samples with the 
following exceptions: 

Concentration (ug/L) 

Compound EKB100013 EKB100014 RPO (Limits) 

1,1-Dichloroethene 0.45 0.41 9 (S50) 

cis-1,2-Dichloroethene 240 240 o (S50) 

Tetrachloroethene 25 26 4 (S50) 

trans-1,2-Dichloroethene 150 150 o (S50) 

Trichloroethene 30 30 o (S50) 

Vinyl chloride 220 250 13 (S50) 

V:ILOGINIELEMENT\MCB HAWAII13372SA1_E34.DOC 6 



Concentration (ug/L) 

Compound EKB100013DL EKB100014DL RPD (Limits) 

cis-1,2-Dichloroethene 230 220 4 (:550) 

Vinyl chloride 240 230 4 (:550) 

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: 

Reported Recalculated 
Sample Compound Concentration Concentration Flag AorP 

EKB100013 cis-1,2-Dichloroethene Sample result exceeded Reported result should be J (all detects) A 
Vinyl chloride calibration range. within calibration range. J (all detects) 

EKB100014 cis-1,2-Dichloroethene Sample result exceeded Reported result should be J (all detects) A 
trans-1,2-Dichloroethene calibration range. within calibration range. J (all detects) 
Vinyl chloride J (all detects) 

EKB100019 cis-1,2-Dichloroethene Sample result exceeded Reported result should be J (all detects) A 
calibration range. within calibration range. 

Raw data were not reviewed by Standard validation. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria for samples on which a Full 
validation was performed. Raw data were not evaluated for the samples reviewed by 
Standard validation. 

XIV. System Performance 

The system performance was acceptable for samples on which a Full validation was 
performed. Raw data were not evaluated for the samples reviewed by 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: 

V:\LOGIN\ELEMENnMCB HAWAII\33725A 1_E34. DOC 7 



Sample Compound Flaa AorP 

EKB100013 cis-1,2-Dichloroethene R A 
Vinyl chloride R 

EKB100014 cis-1,2-Dichloroethene R A 
trans-1,2-Dichloroethene R 
Vinyl chloride R 

EKB100019 cis-1,2-Dichloroethene R A 

Due to MS/MSD %Rs, data were qualified as estimated in one sample. 

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-100 
Volatiles - Data Qualification Summary - SDG 75427 

I Sample I Compound I Flag I AorP I Reason (Code) I 
EKB100020 cis-1,2-0ichloroethene J (all detects) A Matrix spike/Matrix spike 

trans-1,2-0ichloroethene J (all detects) duplicate (%R) (Q) 
Vinyl chloride J (all detects) 

EKB100013 cis-1,2-0ichloroethene R A Overall assessment of data (0) 
Vinyl chloride R 

EKB100014 cis-1,2-0ichloroethene R A Overall assessment of data (0) 
trans-1,2-0ichloroethene R 
Vinyl chloride R 

EKB100019 cis-1,2-0ichloroethene R A Overall assessment of data (0) 

MeBH UST KB-100 
Volatiles - Laboratory Blank Data Qualification Summary - SDG 75427 

No Sample Data Qualified in this SDG 

MeBH UST KB-100 
Volatiles - Field Blank Data Qualification Summary - SDG 75427 

No Sample Data Qualified in this SDG 

V:\LOGIN\ELEMENTIMCB HAWAII\33725A1_E34.DOC 9 



LDC #: 33725A 1 

SDG #: 75427 
Laboratory: APPL. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Standard/Full 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Date: ~t ~~;; 
---'--= 

Page:,Lof ~
Reviewer:~ 

2nd Reviewer:---e-

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatiaD Ama 

I. Sample receipUTechnical holding times 

II. GC/MS Instrument performance check 

III. Initial calibrationllCV 

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 

XIl. 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· tid t F II J"d r n Ica es sample un erwen u va I a Ion 

Client ID 

1 EKB100011 

2 EKB100012 

3 EKB100013 I 
I 

4 EKB100014 

5 EKB100015** 

6 EKB100016 

7 EKB100017 

8 EKB100018 

9 EKB100019 

10 EKB100020 

11 EKB100021 R" -
12 Trip Blank - 02 
-
13 Trio Blank - 03 

L:\Elemenl\MCB Hawaii\33725A1W.wpd 

I I CammeDts 

~/A 
1l 

.+/4- ~j f.~J) ~ /~ 
:z--

I 
A Cc4 ,Lr u..J 
A 
fVO J{6 - 1/ ,8---
A 

-..!>VJ 
A. /...c....~ 

.svJ D.:::. 3 y 11 
A-

SW Not reviewed for Standard validation. 

~ Not reviewed for Standard validation. 

D. Not reviewed for Standard validation. 

.,svJ 

NO = No compounds detected 
R = Rinsate 

0= Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

LablD 

AZ09997 

AZ09998 

AZ09999 

AZ10000 

AZ10001** 

AZ10002 

AZ10003 

AZ10004 

AZ10005 

AZ10006 

AZ10007 

AZ10008 

AZ10009 

1 

lei =- zZJ 

/2, /3 /'1 

<>\- J<L 

SB=Source blank 
OTHER: 

Matrix Date 

Water 01/20/15 

Water 01/20/15 

Water 01/20/15 

Water 01/20/15 

Water 01/20/15 

Water 01/20/15 

Water 01/20/15 

Water 01/20/15 

Water 01/20/15 

Water 01/20/15 

Water 01/20/15 

Water 01/22/15 

Water 01/22/15 

I 



LDC #: 33725A 1 
SDG#: 75427 
Laboratory: APPL, Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Standard/Full 

METHOD: GC/MS Volatiles (EPA SW 846 Method 8260B) 

Client 10 Lab ID 
I-

14 Trip Blank - 04 AZ10010 

15 EKB100020MS AZ10006MS 

16 EKB100020MSD AZ10006MSD 

17 ~~ Pl ArO~<=>t~ 

18 -=Rtf iJL A:r /0000 

19 #-~ pL At/ODOr 

20 

21 

22 

23 

24 

I?<; 

Notes· 

I sO 12 o./l1V7 

150/1.7 AN1 6t tSvt!¥ P?p c..-
o 

L:\Elemen!\MCB Hawaii\33725A1W.wpd 2 

Date: :;pIt' jf
Page:~C2 

Reviewer: J;2 
2nd Reviewer: t----

Matrix Date 

Water 01/22/15 

Water 01/20/15 

Water 01/20/15 

I I J~ Itr-
./ I I 

J j 



LDC #: ~""? lX"" A- VALIDATION FINDINGS CHECKLIST Page:_1_ofL 
Reviewer: FT 

2nd ReViewer:t-

Method: Volatiles EPA SW 846 Method 8260 

Was a continuing calibration standard analyzed at least once every 12 hours for 
each i 

Were ali percent differences (%D) S 20% and relative response factors (RRF) .::: 

in this SDG? 

Was a method blank analyzed at least once every 12 hours for each matrix and 

Was there contamination in the method blanks? If yes, please see the Blanks 
validation com worksheet. 

Level IV checklist_B260B.wpd 



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 2: 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:LofL 
Reviewer: FT 

2nd Reviewer: <L 

NA Fin omments 



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 TI. 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 TIT. 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 

N. 1,1,1-Trichloroethane HH. Vinyl acetate BBB. 4-Chlorotoluene vw. 4-Ethyltoluene PPPP. 

O. Carbon tetrachloride II. 2-Chloroethylvinyl ether CGG. 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-Butyl benzene YYY. tert-Butanol SSSS. 

R. cis-1,3-Dichloropropene LL. Methyl-tert-butyl ether FFF. 1,3-Dichlorobenzene zzz. tert-Butyl alcohol TITI. 
i 

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 wvv. 

GOMPNDL_ VOA.wpd 



.LDC#: 337.n-.rt / VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

page:~f_/ 
Reviewer:-'-FT-'--__ 

2nd Reviewer: -E::-

~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
y~ 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. 

N N/' Was a MS/MSD analyzed every 20 samples of each matrix? 
Y N 'A Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? coole. - 6( 

MS MSD 
# MS/MSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications 

/S +/(P (QQ61 (!)1· 0(7~-/Z3 ) '11·V (78-J2j) ( ) /0 .J /uJ/~ )JeT 

PI? 6/0 (7r--P'Y) hI- lJ (7r-p'l) ( ) / / / 
c... 's~·O ( S8-13}) S)· O( ~13-/37) ( ) V IV tI/ 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( \ ( \ 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 
I 

( ) ( ) ( ) 

Compound 

" 
QC Limits (Soil) RPD (Soil) II QC Limits (Water) RPD (Water) 

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#: 33 7 )1--7'} / VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: VOA ( EPA SW 846 Method 8260B) 

Concentration (uQ/L) 

Analyte 3 4 

H 0.45 0.41 

QQQ 240 240 

AA 25 26 

PPP 150 150 

S 30 30 

C 220 250 

Concentration IUQ/L) 

Analyte 17 I 18 

I :QQ 

I 

230 

I 

220 

I 
240 230 

na 140 ppp 

V:\FIELD DUPLICATES\33725A 1.wpd 

page:~of_/ 
Reviewer: E 2 

2nd Reviewer: I <:L-. 

RPD 
~ 50 

9 

0 

4 

0 

0 

13 

RPD 
~ 50 

4 

I 
4 

-



LOC #: d 37 x-/j- / VALIDATION FINDINGS WORKSHEET / / 
Page: __ of __ 

Compound Quantitation and CRQLs Reviewer: ..!,.F...!T __ _ 

METHOD: GC/MS VOA (EPA SW 846 Method 8260B) 
2nd Reviewer: """<Z'~--

se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y fJ N/A Were the correct internal standard (IS), quantitation ion and relative response factor (RRF) used to quantitate the compound? 

; N N/A Were comoound auantitation and CRQLs adiusted to reflect all sample dilutions and drY weiaht factors applicable to level IV . #' 

~......,'1:;t - '1'-- ' '"V I I 

# Date Sample ID Compound Finding Qualifications 

~ 4J~ Q c 7 C&1 / 1(C( 1'79 e- .J / /J;{r! 
I 7 

1/ &&61 ffF ~ I j 
I I 

9 6«($(61 ~ ,£ 

Comments: See sample calculation verification worksheet for recalculations 

COMQUA.wpd 



LDC #: <..33 7 or/} / 

METHOD: GC/MS VOA (EPA SW 846 Method 8260B) 

VALIDATION FINDINGS WORKSHEET 
Overall Assessment of Data 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

j'" ..... 

# Date Sample ID Compound Finding 

\.3 ~6I6( C 7 c-o/ jJo;z~C 
7 

t/ fX IX 6? I fit. C!- j 

1 tx.tQ& ,} 

fl/4 

Page: /of/ 

Reviewer: --,F~TL-__ 
2nd Reviewer: d 

'--""""''-''TiC,..... - .,..-

Qualifications 

l-/~ 

;<./4 

Comments: ________________________________________________________________________________________________________________ ___ 

OVR.wpd 



LDC #: (3 37 x--7'9 / 

METHOD: GeMS 8260B 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

/' 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 10 Date Compound 

ICAl 1/19/2015 C (IS 1) 

. Max AA (IS 2) 

~ (IS 3) 

Where: 

Reported Recalculated 

(RRF 10 std) (RRF 10 std) 

0.3191 0.3191 

0.2117 0.2117 

0.5312 0.5312 

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) 

0.3239 0.3191 2.70 

0.2128 0.2117 9.10 

0.5066 0.5312 13.00 
-

Recalculated 

%RSD 

2.70 

9.10 

13.00 



LOC #: 3 3 7 >1-;Cf- / VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 8260B) 

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 forthe compounds 
identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(Cis)/(AiS)(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 IReference internal Standard) (initial) (CC) ICC) 

1 0/'2..3111.37 I/.zi'ir" v (1 st internal standard) 0·32--3'/ o . -3 :2-2--}f 0.32'2% 

AA (2nd internal standard) O· Z-/Z1t 0.2//3 0.;)//3 

;38 (3rd internal standard) o. ;06 (p o. 'Iro & 8. </S?JtP 

14th internal standard) 

2 (1 st internal standard) 

(2nd internal standard) 

(3rd internal standard) 

14th internal standard) 

3 (1 st internal standard) 

(2nd internal standard) 

(3rd internal standard) 

14th intprn,,1 "t"nri"rri\ 

4 (1 st internal standard) 

(2nd internal standard) 

(3rd internal standard) 

(4th internal standard) 

Reported Recalculated 
%D %D 

O·dea O~ .3C:, 
0·7Y 0·7Y 
1/ /1 

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 57:>1 r:r / VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 8260B) 

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 

Sample ID: ~ 

Surrogate 
Spiked 

Dibromofluoromethane Ir· O/~ 
1,2-Dichloroethane-d4 13. :317 
Toluene-dB If. 3~ I 
Bromofluorobenzene I'j.D7g 

SliD ample 

Surrogate 
SQiked 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample ID' 

Surrogate 
Spiked 

-
Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SliD ample 

Surrogate 
Spiked 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SliD 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 

!'! S"'j3:;O 10 t/ 
/(l7~y'ff7 11/ 

1'1,7733 i /() ?; 

II· 277)& /0 / 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Re~orted 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

/Oy' tJ 
/1/ 
/1'{)3 I 
/O! cf 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC#: 3 37n-T}-/ VALIDATION FINDINGS WORKSHEET Page:_1 _of_1_ 
Matrix Spike/Matrix Spike Duplicates Results Verification Reviewer: FT 

2nd Reviewer: d.... 

METHOD: GC/MS VOA (EPA SW 846 Method 8260B) 

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: SSC = Spiked sample concentration 
SA = Spike added 

RPD = I MSC - MSC I * 2/(MSC + MSDC) MSC = Matrix spike concentration 

MS/MSD sample: I r- +- / "=' 

I I 
Spike Sample Spiked Sample 

Add14 Concentra ion concentitn 
Compound (vi':; 4· ( '" .,./A. ( .t-{.::J. 

, ••.•. ; t.,hd;;;~~\:tjWJ(f:~;iii +',:'i~\1 V V '1 Me::: I\n~n ------ M~ M<::n 

1 , 1-Dichloroethene /o.D /D·O IV;:) 1·7/ /0. "1-

Trichloroethene o. (p Lj /0, fa IO,~-

Benzene NO 't.bK '1·7iJ 

Toluene 1·~ ?-.v3 
Chlorobenzene \ J j o;.'-/y ~.IT 

SC = Sample concentration 

MSDC = Matrix spike duplicate concentration 

M"tr;Y ~n;k .. MMril( Snikl=\ Dlfnli,.,MI=\ I MSlMSQ I 
Percent Recovery Percent Recovery I RPD I 

~. hi 0,.." I" Rpn(')rt .. rl Rp""I" c. A Rpf'"If'"I"tprl 

Cf1·~ 99·Cj /o~· lOr 2-. ) ).'/ 
'l~.~ Cj1,~ J~0 ?JI.~ ~. '7 j - o·'lr 

'o/h.V o;b,g f7·G 17.0 D.Z/ 0.2) 
i,K,& 1f.b ig·3 ~i3 8,30 O·3D 

'1 1-/'-1 ~y.tJ '7 ~-.C 1r/["" /.2- 12-

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.1 SB.wpd 



LDC#: 3375J?J-/ 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 10: ISO/ '2.. '6 i31V'/ l G ~ 

I I 
Spike Spiked Sample I I es II I eSD II I eSll eSD 

AddejL..: concentr~n 

I II II Compound (lAG) ) (~ /. Percent Recove!X Percent Recove!X RPD 

1,\',:\,';;.';: ;':>NX(;:,~~~;~:';'i;:i?:.:;i".!" '," iii:. ~ 

I I II I I ';;' LCS LCSD LCS LCSD Reported Recalc. Reported Recalc. Reporteq./ Recalculated 

1,1-Dichloroethene /o·D }J~ '7-71.- tJ A 97. 2 ~1-"t- /' 
/0. J-- /0;;- /0)..- /' 

V 
Trichloroethene 

Benzene ~-3~ 132- / 
, 

C]3.p 

Toluene cy.C;7 i1·7 cr{7 ./ 
/' 

Chlorobenzene / I '1- 'IV Cfj./ Ii-I if 

I 

I 

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#: .J37X/J / VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

00: GC/MS VOA (EPA SW 846 Method 8260B) 

Page:_1_of_1_ 

Reviewer: FT 
2nd reviewer: t!=.. 

-'--r-..:...:N:.:.:./A..:.. Were all reported results recalculated and verified for all level IV samples? 
-,-+-,-,-..:...: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)(Vo)(%S) 

II ~ & ~.&. 
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. = ( g 3.5-S, ) ( u;:--
Is = Amount of internal standard added in nanograms ) ( ) 

(ng) 2-8~ 13.3 ) ( O.3)ro 
) ( ) 

RRF = Relative response factor of the calibration standard. 

Vo = Volume or weight of sample pruged in milliliters (ml) = 

/L or grams (g). 013 t1~ 
Df = Dilution factor. 

%S = Percent solids, applicable to soils and solid matrices 
only. 

Reported Calculated 
Concentration Concentration 

# Sample 10 Compound ( ) ( ) Qualification 

RECALC.1 SB.wpd 



LDC Report# 33725A4a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: MeBH UST KB-100 

LDC Report Date: February 27, 2015 

Parameters: Lead 

Validation Level: Standard & Full 

Laboratory: APPL, Inc. 

Sample Delivery Group (SDG): 75427 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

EKB100011 AZ09997 Water 01/20/15 
EKB100012 AZ09998 Water 01/20/15 
EKB100013 AZ09999 Water 01/20/15 
EKB100014 AZ10000 Water 01/20/15 
EKB100015** AZ10001** Water 01/20/15 
EKB100016 AZ10002 Water 01/20/15 
EKB100017 AZ10003 Water 01/20/15 
EKB100018 AZ10004 Water 01/20/15 
EKB100019 AZ10005 Water 01/20/15 
EKB100020 AZ10006 Water 01/20/15 
EKB100021 AZ10007 Water 01/20/15 
EKB 1 00020MS AZ10006MS Water 01/20/15 
EKB 1 00020MSD AZ10006MSD Water 01/20/15 

V:ILOGINIELEMENTIMCB HAWAII133725A4A_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 Site Investigation for UST-KB-100, 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: 

Lead by Environmental Protection Agency (EPA) SW 846 Method 6020A 

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\ELEMENnMCB HAWAII\33725A4A_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. 
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Qualification Code Reference 

H Holding times were exceeded. 

S The sequence or number of standards used for the calibration was incorrect. 

C Correlation coefficient is <0.995. 

R %R for calibration is not within control limits 

B Presumed contamination from preparation (method) blank or calibration 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 or difference was high. 

ICP ICS results were unsatisfactory. 

A ICP Serial Dilution %0 were not within control limits 

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 Post Digestion Spike recovery was not within control limits 

*# 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. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

III. Instrument Calibration 

Initial and continuing calibrations were performed as required by the method. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample (ICS) Analysis 

The frequency of ICS analysis was met. 

Percent recoveries (%R) were within QC limits. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample EKB100021 was identified as a rinsate blank. No lead was found. 

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. Duplicate Sample Analysis 

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG. 
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IX. ICP Serial Dilution 

ICP serial dilution analysis was performed on an associated project sample. The 
analysis criteria were met. 

X. Laboratory Control Samples (LCS) 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

XI. Field Duplicates 

Samples EKB100013 and EKB100014 were identified as field duplicates. No results 
were detected in any of the samples. 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits for samples on 
which an Full validation was performed. Raw data were not evaluated for the samples 
reviewed by Standard validation. 

XIII. Sample Result Verification 

All sample result verifications were acceptable for samples on which a Full validation 
was performed. Raw data were not evaluated for the samples reviewed by Standard 
validation. 

XIV. 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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MeBH UST KB-100 
Lead - Data Qualification Summary - SDG 75427 

No Sample Data Qualified in this SDG 

MeBH UST KB-100 
Lead - Laboratory Blank Data Qualification Summary - SDG 75427 

No Sample Data Qualified in this SDG 

MeBH UST KB-100 
Lead - Field Blank Data Qualification Summary - SDG 75427 

No Sample Data Qualified in this SDG 
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LDC #: 33725A4a 
SDG#: 75427 
Laboratory: APPL. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Standard/Full 

METHOD: Lead (EPA SW 846 Method 6020A) 

Date: ?-/V1/15 
Page:.-.L0CL 

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 ~alidatiaD A.:ea I I CammeDts 

I. Sample receiptlTechnical holding times -A IA 
II. ICP/MS Tune f\ 
III. Instrument Calibration !1 
IV. ICP Interference Check Sample (ICS) Analysis A 
v. Laboratory Blanks 

VI. Field Blanks 

VII. Matrix Spike/Matrix Spike Duplicates 

VIII. Duplicate sample analysis 

IX. ICP Serial Dilution 

X. Laboratory control samples 

XI. Field Duplicates 

XII. Internal Standard (ICP-MS) 

XIII. Sample Result Verification 

,)(1\1 ()\lAr,,1I A. I"\f n"t" 

Note: A = Acceptable 
N = Not providedlapplicable 
SW = See worksheet 

** I d' tid t F II I'd n Ica es sample un erwen u va I atlon 

Client ID 

1 EKB100011 

2 EKB100012 

3 EKB100013 

4 EKB100014 

5 EKB100015** 

6 EKB100016 

7 EKB100017 

8 EKB100018 

9 EKB100019 

10 EKB100020 

11 EKB100021 

12 EKB100020MS 

13 EKB100020MSD 

14 

15 

L:\Elemenl\MCB Hawaii\33725A4aW.wpd 

A 
Nl) RB :: II 
A fv\S/J) 
N 
f\ 
-A I ,(' S: / 

ND ~(~+~ I 
A "-1011 + / ~;JJ tL..- z.,. ,Art Sid 

A Not reviewed for Standard valid!tion. 

A 
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LablD 

AZ09997 

AZ09998 

AZ09999 

AZ10000 

AZ10001** 

AZ10002 

AZ10003 

AZ10004 

AZ10005 

AZ10006 

AZ10007 

AZ10006MS 

AZ10006MSD 

SB=Source blank 
OTHER: 

Matrix Date-

Water 01/20/15 

Water 01/20/15 

Water 01/20/15 

Water 01/20/15 

Water 01/20/15 

Water 01/20/15 

Water 01/20/15 

Water 01/20/15 

Water 01/20/15 

Water 01/20/15 

Water 01/20/15 

Water 01/20/15 

Water 01/20/15 

I 



)C #: "30 I '}..CSA t.tq VALIDATION FINDINGS CHECKLIST 

Method:Metals (EPA SW 846 Method ~6020A 

Validation Area Yes No 

I. Technical holding times 

All technical holdinQ times were met. / 

Cooler temperature criteria was met. / 
II. ICP/MS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? / 

Were %RSD of isotopes in the tuning solution !>5%? / 

III. Calibration 

Were all instruments calibrated daily, each set-up time? / 
Were the proper number of standards used? / 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- / 
120% for mercury) QC limits? 

Were all initial calibration correlation coefficients> 0.995? / 
IV. Blanks 

Was a method blank associated with every sample in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks /" 
validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? ./! 
Were the AB solution percent recoveries (%R) with the 80-120% QC limits? / 
VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (OUP) analyzed for each matrix in th'is 
/ SDG? If no, indicate which matrix does not have an associated MS/MSO or 

MSIDUP. Soil I Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / 
(RPO) within the 75-125 QC limits? If the sample concentrCl;tion exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) .::: 20% for / waters and:: 35% for soil samples? A control limit of +1- RL(+1-2X RL for soil) was 
used for samples that were.::: 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? ./ 

Was an LCS analvzed Der extraction batch? ./' 

Were the LCS percent recoveries (%R) and relative p~ ./ 
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2014.wpd version 1.0 

NA 

Page:_1 of 2-
Reviewer: Il-~ 

2nd Reviewer: -c:::-

Findings/Comments 



LOC #: 33]Z5ALta. VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020lEPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) / 
of the intensity of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis oerformed? 

IX. lep Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were> SOX the MOL /; (JCP)f>100X the MOUICP/MS)? 
/ 

Were all oercent differences (%Os) < 100/,? 

Was there evidence of negative interference? If yes, professional judgement will be 
used to Qualify the data. 

X. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

XI. Overall assessment of data 
/ 

Overall assessment of data was found to be acceptable. II 
XII. Field duplicates 

Field duplicate pairs were identified in this SOG. / 
Target analytes were detected in the field duplicates. / 

XIII. Field blanks 

Field blanks were Identified in this SOG. / / 
/ 

Target analvtes were detected in the field blanks. 

MET-SW_2014.wpd version 1.0 

NA 

j 

/ 

/ 

Page: 1-of1-
Reviewer: \t=+-

2nd Reviewer: f>.... 
c:::::----

Findings/Comments 
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LOC #:? 3/"LS-A ~Ot VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

~ A 
METHOD: Tidce Metals (EPA SW 846 Method6'o1-s.l6020~ 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R = Found x 100 
True 

Standard 10 

I CN( \0'.13\ 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

---

I eecalcillated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) Pb \Ot .\03 I DD lOt 
J CVAA (Initial calibration) 

ICP (Continuing calibration) 

C1GV(\\:a5 ICP/MS (Continuing calibration) Pl? yg .14z. '50 OJf.3 
.-

CVAA (Continuing calibration) 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
ee(;!cded 

%R 

lOt 

q~.3 

Page:_I_ofJ 
Reviewer: ~ 

2nd Reviewer:~ 

r- Acceptable 
(YIN) 

Y 

Y 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of tl 
recalculated results. 

r.AI r.1 r. 4~W 



LOC #: ?~IL-CO AYG\. 

fb A 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Iraee M@tals (EPA SW 846 Method ~020rt6OOL 

page:_t of_1 

Reviewer: t:t:-
2nd Reviewer: ~ 

" 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R = Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 
(S+D)/2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%D = II-SDRI x 100 
I 

Where, I = Initial Sample Result (mg/L) 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

-- FOC;;ci h-II Tntf~bsOR (units) II R~C~lc=:;--rl- - _. .... Acceptable .--

Sample ID Type of Analysis Element (units) %R 1 RPO I %0 %R I RPO I %0 (YIN) 

\\Sf\ 6 ( \ \". '?> b) ICP interference check Po CfLl .571- I OD q'-l .q q 4.1 Y 
LCS Laboratory control sample ~ 45.<)5 50. 0 q~ . O~ ~ Cf'2( 

1----1---

.... 1. Matrix spike (SSR-SR) I III l-r~ '+-- ~ 
l1-1t\rW '-1,. I.-J S-O.O '89.5 1't<pl~ 

\L..-/e) Duplicate 'It/. 773 tf(.?,120 3.0""'- '2>Q 2:=J 

10 ICP serial dilution ~J .ND NO NA NA 
\i,l 

Comments: Refer to at't:"1 _,..., ._ .. _ .... ...,_ "M' ~'6:!J'_!M"'" -. '1 ..... _IIIIV_LI"-'IIV (",411Y _~""''-'_,,",,,",",,'"'' "' .. " ....... ",.., ...... "" I ..... " .. n"'" ... _'" ,...., ..... ""'."_ \"oIU 1''-''' _ ..... 11 ...... _ "II' ''''I 111 I I .......... ,V __ \, •• _ I __ ... ,,_ ..... ,'-" .. __ , __ '-"," 

I i I ~ ----'---_ r-I\. 11 



LDC #: ~ '31 L 5AYA VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

. A 
METHOD: Trace Metals (EPA SW 846 MethoCiEm4.0L6020~ 

Page:_1_of __ 

Reviewer:._ --1K'-!!K'-'--__ _ 
2nd reviewer: c.. 

(:.<C7 

Please see qualifications below for all questions answered "N", Not applicable questions are identified as "N/A", 
Y N N/A Have results been reported and calculated correctly? 
Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
Y N N/A Are all detection limits below the CRDL? 

Detected analyte results for __________________ were recalculated and verified using the following 
equation: 

Concentration = (RD)(FV){DiI) 

RD 
FV = 
In. Vol. 
Dil 

#. 

(In. Vol.) 

Raw data concentration· 
Final volume (ml} 
Initial volume (ml) or weight (G) 
Dilution factor 

Sample 10 

m.\ \ 

.. 

Recalculation: 

Analyte 

rtV,eA W 11· n YI -r;{ ~ 

Reported Calculated 
Concentration Concentration Acceptable 

I ( ) ( i ) . (YIN) 

~W 

... 

, 

. 

Note: _________________________________________________________________ __ 



LDC Report# 33725A8 

Laboratory Data Consultants, Inc. 
Data Verification Report 

Project/Site Name: MeBH UST KB-100 

LDC Report Date: February 27,2015 

Parameters: Total Petroleum Hydrocarbons as Extractables 

Validation Level: Standard & Full 

Laboratory: APPL, Inc. 

Sample Delivery Group (SDG): 75427 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

EKB100011 AZ09997 Water 01/20/15 
EKB100012 AZ09998 Water 01/20/15 
EKB100013 AZ09999 Water 01/20/15 
EKB100014 AZ10000 Water 01/20/15 
EKB100015** AZ10001** Water 01/20/15 
EKB100016 AZ10002 Water 01/20/15 
EKB100017 AZ10003 Water 01/20/15 
EKB100018 AZ10004 Water 01/20/15 
EKB100019 AZ10005 Water 01/20/15 
EKB100020 AZ10006 Water 01/20/15 
EKB100021 AZ10007 Water 01/20/15 
EKB 1 00020MS AZ10006MS Water 01/20/15 
EKB 1 00020MSD AZ10006MSD Water 01/20/15 

**Indicates sample underwent Full validation 
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I ntrod uction 

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 Site Investigation for UST-KB-100, 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 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 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, ~ 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 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 EKB100021 was identified as an 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. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSO) sample analysis 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 with the following exceptions: 
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Associated 
LCS ID Compound %R (Limits) Samples Flag A orP 

150126A 1-LCS TPH as lubricant oil range organics (C24-C36) 120 (41-113) All samples in SDG NA -
75427 

IX. Field Duplicates 

Samples EKB1 00013 and EKB1 00014 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 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. No results were rejected 
in this SDG. 

Due to LCS %R, data were qualified as estimated in eleven 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\ELEMENT\MCB HAWAII\3372SAB_E34.DOC 6 



MeBH UST KB-100 
Total Petroleum Hydrocarbons as Extractables - Data Qualification Summary - SDG 
75427 

No Sample Data Qualified in this SDG 

MeBH UST KB-100 
Total Petroleum Hydrocarbons as Extractables - Laboratory Blank Data Qualification 
Summary - SDG 75427 

No Sample Data Qualified in this SDG 

MeBH UST KB-100 
Total Petroleum Hydrocarbons as Extractables - Field Blank Data Qualification 
Summary - SDG 75427 

No Sample Data Qualified in this SDG 
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LDC #: 33725A8 
SDG#: 75427 
Laboratory: APPL. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Standard/Full 

c.. 
METHOD: GC TPH as Extractables (EPA SW 846 Method 80198> 

Date: 2.-/;r /;i 
Page:~of=Z 

Reviewer: h 
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. 

Validatinn Ar~a 

I. Sample receiptlTechnical holding times 

II. Initial calibration/ICV 

III. 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 RULOOlLODs 

XI. Target compound identification 

XII. System performance 

)(111 ()\IAr,,1I nf 1'1"1,, 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

•• I d' I d F II I'd n Icates sample un erwent u va I atlon 

Client ID 

1 EKB100011 

2 EKB100012 

3 EKB100013 \ 

4 EKB100014 

5 EKB100015** 

6 EKB100016 

7 EKB100017 

8 EKB100018 

9 EKB100019 

10 EKB100020 

11 EKB100021 f.-0 
12 EKB 1 00020MS 

13 EKB100020MSD 

14 

- /5U/2 to >4 / 15 

16 

L:IElementlMCB Hawaiil33725A8W.wpd 

Cnmments 

A-/L1 

A/Ll oJ j<SD ~ ;;0 lev' ~ zU 
.4 .c:... c-t/ =- z.-o 
A 
1'10 R/$ - /1 -

A 
A 

S'P/ '-L~ 

IUP .o~:, 1-\ 
A Not reviewed for Standard validation. 

~ 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 

LablD Matrix Date 

AZ09997 Water 01/20/15 

AZ09998 Water 01/20/15 

AZ09999 Water 01/20/15 

AZ10000 Water 01/20/15 

AZ10001** Water 01/20/15 

AZ10002 Water 01/20/15 

AZ10003 Water 01/20/15 

AZ10004 Water 01/20/15 

AZ10005 Water 01/20/15 

AZ10006 Water 01/20/15 

AZ10007 Water 01/20/15 

AZ10006MS Water 01/20/15 

AZ10006MSD Water 01/20/15 

1 



LDC #: ~3 7 X 1!1( VALIDATION FINDINGS CHECKLIST 

Method" GC HPLC 

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 

criteria? 

L4 summary.wpd version 1.0 

Page:_1_otL 
Reviewer: rz 

2nd Reviewer:~ 



LDC#: VALIDATION FINDINGS CHECKLIST 

were detected in the field blanks. 

L4 summary.wpd version 1.0 

Page:3fJ
Reviewer: fT 

2nd Reviewer: ~ 



LDC#: ~?7?A: W 

METHOD: GC/MS VOA (EPA SW 846 Method 8260C) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

N/A Was a LCS required? 
N/A Were the LCS percent recoveries (%R) and relative percent difference (RPD) within the QC limits? 

-----_._-_.-

II LCS LCSD 
# Date LCS/LCSD ID Compound %R (Limits) %R (Limits) RPD (Limits) 

\ SO 1'2-(0'" \ - t ~\-\ - L\{( D \20 ( 4-\-1\ Y ( ) ( ) 

~c...-> rc..24-~(o ( ) ( ) ( ) 

..;- / ( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( \ ( \ 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( . ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

LCSLCSD.wpd 
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Reviewer: FT 
2nd Reviewer: C 

~e 1--
--

Associated Samples Qualifications 

p.. " jJPcLUr 
I I 



LDC #: \.3.3 7.n--/J(( 

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 = AlC 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard 10 Date Compound 

1 ICAl 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#: 337~~ 

METHOD: GC ~ HPLC ___ _ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page: ~f / 

Reviewer: E) 
2nd Reviewer: ~ 

The percent difference (%D) 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)tave.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 
10 Oate Compound 

Average CF(lcal)t CCV CFt Conc. CFt Conc. %0 %0 # 
Conc. CCV CCV 

fU/1J '1J t:t//r- V/~Je/ C,m - CJAj 1~7{P..30 It.fO~b'JD ly0 3b'70 /2- /.2-1 
/')711)" 

o:w' t/").~j;)- j / 1.3{P32.~ /3 ~.32HJ %*t/ ~V 2 
/27/.30 

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#: 337ps-ft~ 

METHOD:fic HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

Page:_1_of_1_ 

Reviewer:-H--
2nd reviewer:-E--

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

Sample 10' s-

II Surrogate 

I I 
o c...~ c.o~q J'? e.. 
0- -fer-P he n !d. / 

" v 

Sample ID: 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Surrogate 
Column/Detector Spiked 

I I 
/,)13 - 'l-' /SlJ 

vi I-

Surrogate 
Found 

I 
Inc. 13/ 

//.!:>.772 

Percent Percent Percent 
Recovery Recov~ry Difference 

Reeorted I Recalculated I 
10 :)-- It} ~ t7 

?C '7 7 ~--. cy V 
---

Surrogate Surrogate Percent Percent Percent 
Surrogate Column/Detector Spiked Found Recovery Recoverv Difference 

-, ------- ----nul T Reported ---]- Recalculated ---I 
Iii I i 

Sample ID' 

Surrogate Percent 
Surro ate Column/Detector Found Difference 

I Reeorted Recalculated 

uJ_ 

SURRCAlCNew. wpd 

, 

I 

I 



LDC #: 3 37 J-:\ /ty 

~ 
METHOD: GC __ HPLC 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

Page:_1_of_1_ 

Reviewer: n 
2nd Reviewer:~ 

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)fSA Where 

RPD =«{SSCMS - SSCMSD} * 2) f (SSCMS + SSCMSD»*100 

MSfMSD samples: Ie) i /..3 

SSC = Spiked sample concentration 
SC = Sample concentration 
SA = Spike added 

MS = Matrix spike 
MSD = Matrix spike duplicate 

I - I Spike Sample Spike Sample I Matrix spike II Maulx Spike Duplicate II MS/MSD I 
Added/J Cone'l! Coneentra~<jn I " " I 

I 
Compound ( t1'3 / t- ) ( u~ / ~ ( vt ~ / U-- Percent Recovery Percent Recovery RPD 

~;:\\~H~: )~~~1~'~ ;':t:{~'~'~'i~~:Wv(li:~r~~4~~lI{'JJs~N'~~: v v Il~~Y~1~~t~i.lI~f*~;f;li1\~_ii~!~~~~1 MS ~ MSD --- MS 1 MSD LBE!p()r1e~ I Reeale. IGp_ort~cfnJ u_~~eale. II Reported I Reeale. I 
Gasoline (8015) 

Diesel (8015) ;;"000 7--000 /liD 17fD L~~ Ig30 (7,r -f57,~ '7/ C Cfj. ~ 
,[" 

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#: J37h-"'~ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: ~_HPLC 

Page:_1_of_1_ 

Reviewer: F 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) 
RPD =«{SSCLCS - SSCLCSD} * 2) I (SSCLCS + SSCLCSD»*100 

LCS/LCSD samples: / SO / 2 G:, /"} / L c ~ 

Where SSC = Spiked sample concentration 
LCS = Laboratory Control Sample 

SA = Spike added 
LCSD = Laboratory Control Sample duplicate 

I I Spike Spike s;';;';,~ I LCS II LCSO II LCS/LCSO I 
Added Concentraf n 

Compound (u--'1 1L ) ( u q .~; I Percent Recovery II Percent Recovery II RPD I 
!1~rf!'~~li;~:'I;!;~'·~hVii'll*4Ii\~r;··~!\t~"'~S)i\\)j\;j 1 II VI I I II 1 /I 1 I ,(~~~;.~~~~Mi\\l.~~~f&j$Jl¥M~~j;~~M)~WI"(1)b~\}\:,li~~l LCS LCSD JI LCS -.l LCSD R~~rted Recalc.. Reporte.c!_ Rec~lc. Reported Recalc. 

Gasoline (8015) 

Diesel (8015) 2.000 ;JA If( / D ;VA '10,~ '70.[' Nr} 
, 

Benzene (80218) 

Methane (RSK-175) 

2,4-0 (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#: 337)1-12] 

METHOD: ~ HPLC 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

h J~/A 
lJ!KiiiA 

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) Example: 
(RF)(Vs or Ws)(%S/100) 

Page: _1_of_1_ 

Reviewer: ;== 7 
2nd Reviewer: ;;; 

Sample 10. t c.-') Compound Name OJ( r.J --------
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 10 

Concentration = - ( I /5' tp -3 '10{3 (~) (/ (JOe) ) 

/rs 7~ 27 (/tJoa) (2-) 

/ ~ / Z U;; /L 
Reported Recalculated Results 

Compound Concentrations Concentrations Qualifications 
( ) ( ) 

Comments: __________________________________________________________________________________________________________________ ----

C'f\"JlDf'I\! f' ............ •• , ........ 



~WJulu LABORATORY DATA CONSULTANTS, INC . 
•• • • • • • • , •••••• 2701 Loker Ave. West, SUJte 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 

April 22, 2015 

ATTN: Mr. Marvin Heskett 

SUBJECT: MCBH UST KB-1 00, Data Validation 

Dear Mr. Heskett, 

Enclosed is the final validation report for the fractions listed below. This SDG was 
received on April 7, 2015. Attachment 1 is a summary of the sample that was 
reviewed for the analysis. 

LDC Project#34041: 

SDG # Fraction 

75798 Volatiles, Lead, 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 
lilA, April1998; IIIB, November 2004; Update IV, February 2007 

Please feel free to contact us if you have any questions. 

d. 
Andrew ong 
Project Manager/Senior Chemist 

L:\Element\MCB Hawaii\34041COV.wpd UL-SF 



HC Attachment 1 

~,~~~i{~~Rtt~roiji~f:;'r~w~~~L--2!J,~"ttJ!!~~~~~49~1~(~1eifig1Jt~E~i.t'o;~·Jf!fjJj:!i~1~~it~i;a'fm11trrM.~t3:~.'Y~T!lflil1~[~l;~t4'r~ilt~~iilli~!1~,~1~~·•~· ·~~~~ 
(3) 

DATE DATE VOA Pb TPH-E 
DC SDG# REC'D DUE (82608) (6020A) (8015C) 

'MltiiX;;'~w~tt1fs5tg~±t£~~-!:~e~"i'~;~nt 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 75798 04/07/15 04/28/15. • 0 1 0 

A 75798 04/07/15 04128115 . IE liil Iii Ia 

otal A/AK 4 0 2 0 2 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 8 



LDC Report# 34041 A 1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: MCBH UST KB-1 00 

LDC Report Date: April 21, 2015 

Parameters: Volatiles 

Validation Level: Standard & Full 

Laboratory: APPL, Inc. 

Sample Delivery Group (SDG): 75798 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

EKB 1 00022** AZ12342** Water 03/10/15 
EKB100023 AZ12343 Water 03/10/15 
TRIP BLANK-2 AZ12344 Water 03/10/15 
EKB100022DL** AZ12342DL** Water 03/10/15 

**Indicates sample underwent Full validation 

V:ILOGINIELEMENnMCB HAWAII\34041A1_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 Site Investigation for UST-KB-100, 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:\LOGIN\ELEMENT\MCB HAWAII\34041A1_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\34041A1_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\ELEMENT\MCB HAWAII\34041A1_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 
Date Compound %RSD Samples Flag AorP 

03/16/15 Vinyl chloride 17 EKB100022** J (all detects) A 
EKB100023 UJ (all non-detects) 

Chloroform 30 TRIP BLANK-2 J (all detects) 
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 (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:ILOGIN\ELEMENnMCB HAWAII\34041A 1_E34.DOC 5 



V. Laboratory Blanks 

Laboratory b~anks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample TRIP BLANK-2 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 (%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. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

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: 

"'· Compound Finding Criteria Flag AorP 

EKB100022** cis-1 ,2-Dichloroethene Sample result exceeded Reported result should be J (all detects) A 
calibration range. within calibration range. 

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. 

V:\LOGIN\ELEMENT\MCB HAWAII\34041A 1_E34.DOC 6 



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. 

In the case where more than one result was reported for an individual sample, the least 
technically acceptable results were deemed unusable as follows: 

Sample Compound Flag AorP 

EKB1 00022** cis-1 ,2-Dichloroethene R A 

Due to initial calibration %RSD, data were qualified as estimated in three 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\ELEMENT\MCB HAWAII\34041A1_E34.DOC 7 



MCBH UST KB-1 00 
Volatiles - Data Qualification Summary - SDG 75798 

Sample Compound Flag AorP Reason (Code) 

EKB 1 00022** Vinyl chloride J (all detects) A Initial calibration 
EKB100023 UJ (all non-detects) (%RSD) (C) 
TRIP BLANK-2 Chloroform J (all detects) 

UJ (all non-detects) 

EKB 1 00022** cis-1 ,2-Dichloroethene R A Overall assessment of 
data (D) 

MCBH UST KB-1 00 
Volatiles - Laboratory Blank Data Qualification Summary - SDG 75798 

No Sample Data Qualified in this SDG 

MCBH UST KB-1 00 
Volatiles - Field Blank Data Qualification Summary - SDG 75798 

No Sample Data Qualified in this SDG 

V:\LOGIN\ELEMENnMCB HAWAII\34041A 1_E34.DOC 8 



LDC #: 34041A1 

SDG #: 75798 
Laboratory: APPL Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Standard/Full 

METHOD: GC/MS Volatiles (EPA SW 846 Method 82608) 

Date: Lj /ll ;J::;
Page:~of_L 

Reviewer: E7 
2nd Reviewer: 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 ~alidatiao 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. Com!)ound 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 "d n 1ca es sample un erwent u vall atlon 

Client ID 

1 f 
..,. I 

EK~00022** 
I 

EKJooo23 2 

d TRIP BLANK-2 

4'2 t\') Pt.-
5 

6 

7 

8 

9 
I 
16"CD~\b AT 10 .,.. 
t~O "':>\{AT 11 

12 

13 

L:\Eiement\MCB Hawaii\34041A1W.wpd 

I I Cam meets 

A-,ll.. 
,6 

~Vv!A '%fl. ~0 L I~ y~ Jol = 20 

L'l c_d .=z() 

.6 
1'1_0 T B -3 
~ 

.tl o.,l,·e nT <&p u' 1 j e of 

A L~ ') J J! 
;J 
A 
~vJ Not reviewed for Standard validation. 

Ll. Not reviewed for Standard validation . 

.ll Not reviewed for Standard validation. 

CJ 

NO = No compounds detected 
R = Rinsate 

D =Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

LabiD Matrix Date 

AZ12342** Water 03/10/15 

AZ12343 Water 03/10/15 

AZ12344 Water 03/10/15 

1 

I 



LOG#: VALIDATION FINDINGS CHECKLIST 

Method: Volatiles SW 846 Method 82608 

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 an of each matrix? 

Wer~ the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 

Level IV checklist_8260B.wpd 

Page:_j_of~ 
Reviewer: FT 

2nd Reviewer: A c:: 



LDC #: ')yo't \ -A l 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 2: 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 

Yes No NA 

Page:.l._of.l._ 
Reviewer: FT 

2nd Reviewer: L 

nts 



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 

' G. Carbon disulfide AA. Tetrachloroethene U U. 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. 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 AAA. 1 ,3,5-Trimethylbenzene UUU. 1,2-Dichlorotetrafluoroethane 0000.1,1-Difiuoroethane 

N. 1,1, 1-Trichloroethane HH. Vinyl acetate BBB. 4-Chlorotoluene VW. 4-Ethyltoluene PPPP. 

0. Carbon tetrachloride II. 2-Chloroethylvinyl ether CCC. tert-Butylbenzene WWW. Ethanol QQQQ. 

P. Bromodichloromethane JJ. Dichlorodif/uoromethane ODD. 1,2,4-Trimethylbenzene XXX. Di-isopropyl ether RRRR. 

Q. 1,2-Dichloropropane KK. Trichlorof/uoromethane 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-lsopropyltoluene 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#: 3 yoy; /J...) 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

. ,, '"''' 

~N N/A 
l-Y'.N N/A 
(Y)N N/A 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration 

Y_Lf\l ~/A .. -·- --- . -· ---- --- ..... - ......... ·--- ·---------- ---·---- -· '.Pvr . - . -· ·-- ---- . ---- . .. .. . 

Findin~: Finding RRF 
# Date Standard ID Compound (Limit: < 15%) (Limit: >0.05) 

~/10/1~ lC.AL- Thor c_ It 
~- 3a 

INICALwpd 

Associated Samples 

~I-?> 
tb 1 ~-oJA(,-11-f 

Page:_!of_ / 

Reviewer:_,_FT_,__ __ 
2nd Reviewer: ~ 

----, 

Qualificatio~-

J ftU/4 ( IJ() f /.11 
t '- /; 

7 
.... 



LDC#: 3tf09fA- J 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and CRQLs 

se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A" . 

Page: ~f__.::: 
Reviewer: ...!.F.-!.T_:--_ 

2nd Reviewer: d. 

....!.--4-~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 Compound Finding Qualifications 

I I I 
\ 

I 
Q&.&. ---. I ~ =I 'R""J I 

J/A ,_ ~ *XI) I 

Comments: See sample calculation verification worksheet for recalculations 

COMQUA.wpd 



LDC#: 3 YD~ /J / 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

VALIDATION FINDINGS WORKSHEET 
Overall Assessment of Data 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

_;,t· ..... 

# Date Sample ID Compound Finding 

I I I 
\ 

I 
&QQ. 17~1 1<~_1 

Page: /of 7 
Reviewer: _F,_T-'---.-----

2nd Reviewer: 2 

Qualifications 

f/6 ; 
~-= D 

I 

Comments: _______________________________________________________________________________________________ __ 

OVR.wpd 



LDC#: 0;'0~'1 A J 

METHOD: GCMS 82608 

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 3/16/2015 c (IS 1) 

Thor AA (IS 2) 

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 

AverageRRF Average RRF 

(Initial) (Initial) 

0.5153 0.5153 

0.5661 0.5661 

0.9139 0.9139 

Reported Recalculated 

%RSD %RSD 

17.00 17.00 

11.00 11.00 

7.40 7.40 



LDC#: ,3 tjo 'f/h/ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: E:-

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;,)/(A;,)(Cx) 

Calibration 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, A~= Area of associated internal standard 
Cx = Concentration of compound, C1, = Concentration of internal standard 

Reported Recalculated 
Average RRF RRF RRF 

# Standard 10 Date Com~ound !Reference internal Standarc!l_ (initial) (CC) (CC) 

1 e.cw' 3//t.-fr ~ (1st internal standard) 0- S7J3 o.'f~ltf O.j_~jy 

AA (2nd internal standard) o.~t:,j o.51/Vh D~WI~ 
/38 (3rd internal standard) o.r:;;3 '7 tJ-~/37 0-~/3} 

14th internal standard) 

2 
e-(!..v 3;'l)l;r- ~&~ (1st internal standard) o. illS" 0·'17'/3 D-'/7/3 

(2nd internal standard) 

(3rd internal standard) 

(4th internal standard) 

3 (1st internal standard) 

(2nd internal standard) 

(3rd internal standard) 

14th internl'll !'lfl'lndard) 

4 (1st internal standard) 

(2nd internal standard) 

(3rd internal standard) 

(4th internal standard) 

Reported Recalculated 
%0 %0 

;z I~ 

1.3-.:V 3~% 

;I II 

0. f/ 0-!)--~ 

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 #: 2>1f0<-! !19 I 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 (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

s I ID amp e 

Surrogate 
Spiked 

Dibromofluoromethane 2-S,(. !Cfi 
1 ,2-Dichloroethane-d4 2~· 77'l... 
Toluene-dB '2.-K · ~110 
Bromofluorobenzene J...7. 3!/.p 

S I ID ample 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample JD· 

Surrogate 
Spiked -

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I ID ample 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

Sample ID· 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toiuene-d8 

Bromofluorobenzene 

SURRCALC.1SB.wpd 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

~ 7- $1!'/P% OJK·/p 
~.70/iJ( q(,.O 
;;)._ 7- i(t7j~6 91· I 
21... ~3°~~ 1&-K 

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 

CJk.(p (2 

~t:;.tJ 

~7-/ 
76-~ v1 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: \3 (CJ <// 4 I VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

Page:_1_of_1_ 

Reviewer:____EI 
2nd Reviewer: L 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

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 Where: sse = 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: /~ fo-:=. J{p q T 

~-- I -- Spike Spiked Sample I I CS II I CSD II 1 CSII CSD I 
Added Concentratio 

Compound ( tAft/11 ( l-f5 1~ I PercentRecovery II PercentRecovery II RPD I 
llr~·,g:j>~,~~~jt!lij}I~;~·M:~&~{~~~~~;_;;:;;:rnl l I" I I II I II I I l~·'·~·:;·,~.~~~~~~'llt~!i';bi·'~if.:~W::M,Iix]L LCS LCSD LCS I LCS[) Reported Recalc. Reported Recalc. Reported Recalculated 

1. 1-Dichloroethene /o.D yv /).._ ~. ~~ ~ 1\ 99.c::; Gf'1.4 I., 

Trichloroethene jl?. (r; 10 (o IO(, ~ 
Benzene ~-~ ::> ~, .. ?J ~, . .3 / / 

1 Toluene I j I j II -,.1,.? '1'- • 3 '1~-3 / . • 
Chlorobenzene ,,l 9.S"tQ -" 1 ~~ .. ~ OJ\~ NY -II 

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#: 0 </OL.fj 4-) Page:_l_of_l_ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification Reviewer: FT 

2nd reviewer: (!.____ 

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? 
'V N N/A Were all recalculated results for detected target compounds agree within I 0.0% of the reported results? 

Concentration = !&)(I,)(DF) Example: 
(A;,)(RRF)(Vo)("/oS) 

#- e Ax = Area of the characteristic ion (EICP) for the Sample I.D. 
' 

compound to be measured 

A;, = Area of the characteristic ion (EICP) for the specific 
internal standard ry~:;.t,Jc ~~( I, = Amount of internal standard added in nanograms Cone.= ( ) 
(ng) &l)j "7-1}) ( o.f/~3 ) ( ) 

RRF = Relative response factor of the calibration standard. 

vo = Volume or weight of sample pruged in milliliters (ml) = 
(;j. 9~ )L or grams (g). ~a 

Df = Dilution factor. 

%S = Percent solids, applicable to soils and solid matrices 
only. 

Reported Calculated 
Concentration Concentration 

# Sample 10 Compound ( ) ( ) Qualification 

RECALC.1SB.wpd 



LDC Report# 34041A4a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: MCBH UST KB-1 00 

LDC Report Date: April21,2015 

Parameters: Lead 

Validation Level: Standard & Full 

Laboratory: APPL, Inc. 

Sample Delivery Group (SDG): 75798 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

EKB 1 00022** AZ12342** Water 03/10/15 
EKB100023 AZ12343 Water 03/10/15 
EKB 1 00022MS AZ12342MS Water 03/10/15 
EKB 1 00022MSD AZ12342MSD Water 03/10/15 

**Indicates sample underwent Full validation 

V:\LOGIN\ELEMENT\MCB HAWAII\34041A4A_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 Site Investigation for UST-KB-100, 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: 

Lead by Environmental Protection Agency (EPA) SW 846 Method 6020A 

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\ELEMENnMCB HAWAII\34041A4A_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:ILOGINIELEMENDMCB HAWAII\34041A4A_E34.DOC 3 



Qualification Code Reference 

H Holding times were exceeded. 

S The sequence or number of standards used for the calibration was incorrect. 

C Correlation coefficient is <0.995. 

R %R for calibration is not within control limits 

B Presumed contamination from preparation (method) blank or calibration 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 or difference was high. 

ICP ICS results were unsatisfactory. 

A ICP Serial Dilution %D were not within control limits 

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 Post Digestion Spike recovery was not within control limits 

*# 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\34041A4A_E34.DOC 4 



I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Instrument Calibration 

Initial and continuing calibrations were performed as required by the method. 

The initial calibration verification (ICV) and continuing calibration verification (CCV) 
standards were within QC limits. 

IV. ICP Interference Check Sample (ICS) Analysis 

The frequency of ICS analysis was met. All criteria were within QC limits. 

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. 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. Duplicate Sample Analysis 

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG. 

IX. ICP Serial Dilution 

ICP serial dilution analysis was performed on an associated project sample. The 
analysis criteria were met. 

V:\LOGINIELEMENDMCB HAWAII\34041A4A_E34.DOC 5 



X. Laboratory Control Samples (LCS) 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 

XI. Field Duplicates 

No field duplicates were identified in this SDG. 

XII. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits for samples which 
underwent Full validation. Raw data were not reviewed for Standard validation. 

XIII. Sample Result Verification 

All sample result verifications were acceptable for samples which underwent Full 
validation. Raw data were not reviewed for Standard validation. 

XIV. 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:\LOGIN\ELEMENnMCB HAWAII\34041A4A_E34.DOC 6 



MCBH UST KB-1 00 
Lead - Data Qualification Summary - SDG 75798 

No Sample Data Qualified in this SDG 

MCBH UST KB-1 00 
Lead - Laboratory Blank Data Qualification Summary - SDG 75798 

No Sample Data Qualified in this SDG 

MCBH UST KB-1 00 
Lead - Field Blank Data Qualification Summary - SDG 75798 

No Sample Data Qualified in this SDG 

V:\LOGIN\ELEMENT\MCB HAWAII\34041A4A_E34.DOC 7 



LDC #: 34041A4a 
SDG #: 75798 
Laboratory: APPL. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Standard/Full 

METHOD: Lead (EPA SW 846 Method 6020A) 

Date: 4\\q\\'S 
Page:_lofl 

Reviewer: >S',;> 
2nd Reviewer: o ......--

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

.. - .. 
ArA~ -

I. Sample receipUTechnical holding times A ~\0\\~ 
II. ICP/MS Tune ~ 
Ill. Instrument Calibration ~ 
IV. ICP Interference Check Sample (ICS) Analysis ~ 
v. Laboratory Blanks 

VI. Field Blanks 

VII. Matrix Spike/Matrix Spike Duplicates 

VIII. Duplicate sample analysis 

IX. ICP Serial Dilution 

X. Laboratory control samples 

XI. Field Duplicates 

XII. Internal Standard (ICP-MS) 

XIII. Sample Result Verification 

)(I\/ f"'uo .. ~ll .c...,., .. .,., ....... n+ nf n.,+., 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

**I d' I d n 1cates sample un erwent Full validation 

Client ID 

r 
1 EKB 00022** 

2 EK~ 00023 

3 *- \. \-"-~ 
4 *\~ 
5 

6 

7 

8 

9 

l1n 

~ 
w 
~ ~~'n-.(~~\ 
N / 

~ 
~ LL~ 
\'-...) 

~ \-.)~ \0~t:>.~~ ~ 
~ Not reviewed for Standard validation. 

~ 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

' 
~-n\ w~c\dl~ 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

LabiD Matrix Date 

AZ12342** Water 03/10/15 

AZ12343 Water 03/10/15 

Notes: ____________________________________________ _ 

L:\Eiement\MCB Hawaii\34041A4aW.wpd 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method:Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. 
,...-

Cooler temperature criteria was met. / 

II. ICP!MS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? 
r 

Were %RSD of isotopes in the tuning solution ,;5%? / 

Ill. Calibration 

Were all instruments calibrated daily, each set-up time? ,-

Were the proper number of standards used? / 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- / 120% for mercury) QC limits? 

Were all initial calibration correlation coefficients > 0.995? / 

IV. Blanks 

Was a method blank associated with every sample in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

V. ICP lnterierence Check Sample . 
/ 

Were ICP interference check samples performed daily? 

Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? / 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
/ SDG? If no, indicate which matrix does not have an associated MS/MSD or 

MS/DUP. Soil/Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
f (RPD) within the~ QC limits? If the sample concentration exceeded the spike 

concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) .::_ 20% for 
waters and.::_ 35% for soil samples? A control limit of +I- RL(+/-2X RL for soil) was I used for samples that were.::_ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? / 

Was an LCS analvzed oer extraction batch? / 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) / within the ~% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_201 O.wpd version 1.0 

NA 

Page:Lot....Z 
Reviewer: '-:5 \) . 

___;;~.-<._ 

2nd Reviewer:~~--
C 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) / 
of the intensitv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis performed? / 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > 50X the MDL 
IIICPV>1 OOX the MDLIICP/MSl? 

,r 

Were all percent differences (%Dsl < 10%? / 

Was there evidence of negative interference? If yes, professional judgement will be / 
used to qualify the data. 

X. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. 

XIII. Field blanks 

Field blanks were identified in this SDG. 
,...,-

Target analytes were detected in the field blanks. 

MET-SW_2014.wpd version 1.0 

NA 

/ 

/ 

Page: Z....ofL 
Reviewer: :SQ 

2nd Reviewer:___:s"""""===-

Findings/Comments 



LDC #: '3-l\0--\\~'-\_""- VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (See cover) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

"'S-4-v 
1~':..1....\.~ 

I 

(_L-...J 
\"'-'-\ ~ 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I eecalc11lated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) 'Yb \\X)-"2..~ \ ~ '- \OD 0a\ L.. \()()0/~Q--
'-..) 

CVAA (Initial calibration) 

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) ?b ~'\-~~z_~\L SOv~\.'-' \.oc:> ~I£-
........, --.... 

CVAA (Contining calibration) 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 

Re(!od:ed 

%R 

\00~(-\.2.--

~ex::>"'/., f2_ 

I 

Page:~of_l_ 
Reviewer: ;:s.O 

2nd Reviewer: ~ 

Acceptable 
(Y/N) 

~ 

~ 

Comments: ____________________________________________________________________________________________________________ ___ 

calclc.4sw. wpd 



LDC#: 'b'-\-o~l~~""- VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:.J.._of_L 

Reviewer: :S:O 
2nd Reviewer: c. 

-'=!~f.----

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 100 
(S+D)I2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%D = 11-SDRI x 100 Where, I = Initial Sample Result (mgiL) 
I SDR = Serial Dilution Result (mgiL) (Instrument Reading x 5) 

Found IS II True I D I SDR (units) 
Sample ID Type of Analysis Element (units) 

~~~ ICP interference check §?b. q S,. -~~ Vr--.. \ \. _.. \OD . .)cr \ \......-\%'.0\ 

U-S Laboratory control sample ""'~" -:)·~ (.__) 

\'\ '· ~- +='b ~~. ~ JU.... \ "---- .'S£) ..__)"'\ \ '-' 

MS (SSR-SR) 
\J 

Matrix spike 

~'t:> ~0 ....):J\ \.... .\'\'~~ ~\%~ ~ '-'-
~S.'=> 

<-....) 

'"l.-\)'.0 v Duplicate ?'D 1..\ '6 ~ '"?:,~ ~ \._./ 4_ \ 56~ ""''""' \ '-.../ 
~~ 

-.......J ----
ICP serial dilution ~~ \09 ~\) 

Comments: '"k.. ~o-A~~....&_..._._;.~? 

TOTCLC.4SW 

I eecalc1llated I 
I %RIRPDI%D I 

q_ ';. ~ 1~·\2_ 

~"'l.Ja1-:.q_ 

q~.:\1-.. '?----

\_{__0/o~ 

D.,/{;\) 

---

Acceptable 
%RIRPDI%D (YIN) 

~-~:=\%~ ~ 

~\Joof-..?- \ 
~ "'S. . ~ "1~ 1?- ~~ 

\.'2 <>(~~~ ;j 

~~~ V'\.\~ 



LDC #: ~D~\ ~U..c.._ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 601 0/6020/7000) 

Page:_\_of_\_ 

Reviewer: :;:'§"2 

2nd reviewer: ~ 

P.lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
'N N/A Have results been reported and calculated correctly? 

-r:--,~..:..;N:.:...:./A_,_ Are results within the calibrated range of the instruments and within the linear range of the ICP? 
Y N N/A Are all detection limits below the CRDL? 

Detected analyte results for _ ___:,(~\_J-,~--_\?n_.:::::.. ___ -'.~=-----Q-=-------- were recalculated and verified using the following 
equation: 

Concentration = 

RD 
FV 
ln. Vol. 
Dil 

# 

(RD)(FV)(Dil) 
(ln. Vol.) 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

Sample ID 

Recalculation: 

Analyte 

~ 

Reported Calculated 
Concentration Concentration Acceptable 

( ) ( ) (Y/N) 

Note: _____________________________________________________ ___ 
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LDC Report# 34041 AS 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: MCBH UST KB-1 00 

LDC Report Date: April 21, 2015 

Parameters: Total Petroleum Hydrocarbons as Extractables 

Validation Level: Standard & Full 

Laboratory: APPL, Inc. 

Sample Delivery Group (SDG): 75798 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

EKB 1 00022** AZ12342** Water 03/10/15 
EKB100023 AZ12343 Water 03/10/15 

**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 Site Investigation for UST-KB-100, 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 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, ~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 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SOG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SOG. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (%R) were within QC limits. 
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IX. Field Duplicates 

No field duplicates were identified in this SDG. 

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-1 00 
Total Petroleum Hydrocarbons as Extractables - Data Qualification Summary -
SDG 75798 

No Sample Data Qualified in this SDG 

MCBH UST KB-1 00 
Total Petroleum Hydrocarbons as Extractables - Laboratory Blank Data 
Qualification Summary - SDG 75798 

No Sample Data Qualified in this SDG 

MCBH UST KB-1 00 
Total Petroleum Hydrocarbons as Extractables - Field Blank Data Qualification 
Summary - SDG 75798 

No Sample Data Qualified in this SDG 
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LDC #: 34041A8 
SDG #: 75798 
Laboratory: APPL Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Standard/Full 

METHOD: GC TPH as Extractables (EPA SW 846 Method 8015fl 

Date: 'I~~ ,-1 ~
Page:_l_of I 

Reviewer: 0 
2nd Reviewer: ~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

. .. ArA='I 

I. Sample receipt/Technical holdinq times 

II. Initial calibration/leV 

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 

Ylll f'\uor<>ll nf rl<>t<> 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

•• Indicates sample underwent Full validation 

Client ID 

r-
1 EKB 00022** 

2 EKB tooo23 

3 1. 

4 

5 

6 

7 

8 

9 

Lto 
Notes· 

,~".:>\7-A 

L:\Eiement\MCB Hawaii\34041A8W.wpd 
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A,A 
4tA "'/o {2-S.D I I cv :-

A 
I 

C.V\1' .-<.. -
A 
rJ 
b. 
tJ ('_ \\~ 11\-t .<:;.~ ~ \ \e J 

A ~..(!_.,> 
J -v 

~ 
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 

FB = Field blank EB = Equipment blank 

LabiD 

AZ12342** 

AZ12343 

1 

~D 

'2-t..) 

SB=Source blank 
OTHER: 

Matrix Date 

Water 03/10/15 

Water 03/10/15 

\ 



L DC #:_??"--4_LJ___;~'-'-', A'--<(;-"'- VALIDATION FINDINGS CHECKLIST Page:_iof~ 
Reviewer: FT 

2nd Reviewer: /. 

Method: L'_ GC HPLC 

Validation Area Yes No NA Findings/Comments 
·' .... ''::·•,, ·.,. .. 

.... , .. , ..... ' ..... . .' 
.,;,:" 

<·. ·'.· i 

I. Technical holding times ' .·· 

···•.> - ·•··•·· 
.. :;: 

All technical holding times were met 
1/ 

Cooler temperature criteria was met 
1 ............. 

: . :··. .,,:·,· .. ·: II. Initial calibration ,. 

Did the laboratory perform a 5 point calibration prior to sample analysis? I/ 
Was a linear fit used for evaluation? If yes, were all percent relative standard / deviations (o/oRSD) < 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. Initial calibration verificatio.n 

What type of initial calibration verification calculation was performed? __ %Dor 
o/oR / 

Was an initial calibration verification standard analyzed after each ICAL for each / instrument? 

Were all percent differences (%D) 2 20%.0 or percent recoveries 80-120%? v 
V. Continuing calibration .· ' 

What type of continuing calibration calculation was performed? __ o/oD or 
/ %R 

Was a continuing calibration analyzed daily? v 
Were all percent differences (%D)< 20%.0 or percent recoveries 80-120%? / 
Were all the retention times within the acceptance windows? / 

" 
VI. Blanks 

Was a method blank associated with every sample in this SDG? / 

Was a method blank analyzed for each matrix and concentration? I/ 
Was there contamination in the method blanks? If yes, please see the Blanks 

/' -validation completeness worksheet 
' 

' ' 

,: , .. '. ' .· 

VII. S(Jrrogate spikes ' 

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? --' .· .. ' 

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 1---MS/MSD. Soil/ Water. 

Was a MS/MSD analyzed every 20 samples of each matrix? 
.__.-f-

Were the MS/MSD percent recoveries (o/oR) and the relative percent differences 
I (RPD) within the QC limits? / 

L4 Summary_r1.wpd version 1.0 



LDC#: VALIDATION FINDINGS CHECKLIST Page:_%f~ 
Reviewer: FT 

2nd Reviewer: z! 

Validation Area Yes No NA Findings/Comments 
' 

' '> :< . .· 

IX. Laboratory conttol sample$ ,·, ' 

Was an LCS analyzed for this SDG? 
.,......... 

.,......... f-
Was an LCS analyzed per extraction batch? 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) .,- f.--
within the QC limits? 

' 

X. Regional Quality Ass.urance and Quality Control 

~ 
t-

Were performance evaluation (PE) samples performed? 

Were the performance evaluation (PE) samples within the acceptance limits? ........... ~ 
' • 

XI. Target compound identification . 

Were the retention times of reported detects within the RT windows? -t- ·• 

XII. Compound quantitation/CRQLs ,'' 

Were compound quantitation and CRQLs adjusted to reflect all sample dilutions 
and dry weight factors applicable to level IV validation? ---I, . . . . ; . 
X IlL System performance •. .. 

System performance was found to be acceptable. I~ 
XIV. Overall assessment of data .. ·· 

Overall assessment of data was found to be acceptable. 1--1 
XVI. Field duplicates 

' 
.. ,·' 

Field duplicate pairs were identified in this SDG. --1-

Target compounds were detected in the field duplicates . .,......... r---
. 

•· 
XVII. Field blanks 

Field blanks were identified in this SDG. 
~~ 

f-

.,....,.. ~ 
Tarqet compounds were detected in the field blanks. 

L4 Summary_r1.wpd version 1.0 



LDC#: 7tf-otitAV 

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:~of ;7 
Reviewer: FT 

2nd Reviewer: q 

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 C1 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 I 

%RSD 

I 

3.5 



LDC #: )lfOJ.i I A~· 

METHOD: GC ./ HPLC ___ _ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page: __ -~f / 

Reviewer: F) 
2nd Reviewer: ~ 

The percent difference (%0) 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 averc:~ge 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 
10 Date Compound 

Average CF(Ical)/ CCV CF/Conc. CF/ Cone. %0 %0 # 
Cone. CCV CCV 

1 Q.011' 3/IY-l;s- D ,~-t!.-'1 /).!;7(,;30 /302-0'70 ;J>o.x;~D \J,j ._3 • .)-

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 #: 7 tf tJ Li- J A<(; 

METHOD:~LC 
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 

SampleiD: # I 
Surrogate 

C!:l C!-fQ ~ <=\. n e.. 
0- Ter? he, ':1 / 

o/ v 

Sample ID: 

Where: SF = Surrogate Found 
SS =Surrogate Spiked 

Column/D~r Surrogate 
Soiked 

I 

j9J.O 

,/ 

Surrogate 
Found 

I 3o. 7fl 

/-3. '~ k' 

Percent Percent 
Recoverv Recovery 

Reported Recalculated 

~7~~ f!J. 2 
w~7 (,1.~7 

Page:_1_of_1_ 

Reviewer: F2 
2nd reviewer: c/::; 

Percent 
Difference 

0 

u 

Surrogate 1 Surrogate j Percent I Percent I Percent 
Surr~gatE! I Column/Detector I Spiked ____ Found ___ Recovery Recovery Difference j 

I -- -~ ------ I I I Reported I Recalculated I I 

Sample 10· 

I I Surrogate I Surrogate 
J 

Percent I Percent I Percent I Surrogate Column/Detector Spiked Found Recovery_ Recovery Difference 

I I· I I I Reported I Recalculated I I 
I I I I I I I 

SURRCALCNew.wpd 



LDC #: ?pfOLf I,A:-£5 VALIDATION FINDINGS WORKSHEET Page:_1_of_1_ 

Reviewer: E 2 
2nd Reviewer: ~ 

Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: ~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: 

%RecoveiY = 1 00 * (SSC/SA) 
RPD =(({SSCLCS- SSCLCSD} * 2) I (SSCLCS + SSCLCSD))*100 

LCS/LCSD samples: 150 '3 \7 A \...C...~ 

1

[-u Compound I[ 
£V$!·v'~~~>:f. ~~~~~~~~, -il'J t·Itt:: '~l·:w;: ;~~~~.· \ :· ...... ·~~~-~11 --~ ~ :;~~~;w~~~~J~}$;\~!,~1;.~~%!~~•~~~\~~~~ r 

Spike 

~
d 

{ ) 

LCS LCSD 

Gasoline (8015) 

Diesel (8015) ";2..000 N-A-
Benzene (8021 B) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (8310) 
-

Anthracene (831 0) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Where SSC = Spiked sample concentration 
LCS = Laboratol}' Control Sample 

SA = Spike added 
LCSD = Laboratory Control Sample duplicate 

Spike Sample 

~
ttion 

) 

LC CSD 

I LCS II LCSD II LCS/LCSD I 
I Percent Recovery II Percent Recovery II RPD I 
I Reported I Recalc. II Reported I Recalc. II Reported I Recalc. l 

\~90 tJA- ~_;;).,.s- 9',) 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and associated sam pies when reported 
results do not aqree within 10.0% of the recalculated results. 



LDC#: 2~ 0 ~I A--<8 

METHOD: ~ 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) 

(RF)(Vs orWs)(%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 weight of the sample 
%S= Percent Solid 

# Sample ID 

Example: 

Sample I D. L. ~~ Compound Name rrJJ- j)/(·0 

Concentration = fS ~ 7 ~ 5' S ~ 8 .i- ( s- ) (/I/ 0 u _/ 
/Ol~7(p27 (;ooo)(-z..) 

.rt 

I & t-O 'A a_ J L ...:-

v 
Reported Recalculated Results 

Compound Concentrations Concentrations 
( ) ( ) 

Page: _1_of_1_ 

Reviewer: 
2nd Reviewer: 

Qualifications 

C2 
< 

Comments: ____________________________________________________________________________________________________________________ __ 
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-I I J I II J I :WillJilJ 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: Data Quality Assessment Report 
Site Inspection for 
Underground Storage Tank (UST) KB·100 
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, Site Inspection for 
Underground Storage Tank (UST) KB-100, 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. 

L:\Elemenl\MCB Hawaii\33690_33725_34041_DQAR.wpd 

Sinc~ 
ct_ 

Andrew Kong 
Project Manager/Senior Chemist 
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DATA QUALITY ASSESSMENT REPORT 

SITE INSPECTION FOR 
UNDERGROUND STORAGE TANK (UST) KB-IOO 

MARINE CORPS BASE MOTOR POOL 
MARINE CORPS BASE HAWAII (MCBH) 

KANEOHE, HAWAII 

June 2, 2015 
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1.0 INTRODUCTION 

A site inspection was conducted at the Underground Storage Tank (UST) KB-I00 on Marine Corps Base 
Hawaii (MCBH) Motor Pool, in Kaneohe" Hawaii. This part of the site inspection included the collection 
and analyses of 28 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 
Total Petroleum Hydrocarbons (TPH) as Extractables by EPA SW-846 Method 8015C 
Lead by EPA SW-846 Method 6020A 

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 (QAIQC) 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 NA VF AC Pacific Standard data validation procedures. The 
analytical data were evaluated QAIQC based on the Final Work Plan (WP) for Site Inspection (SI) for 
Underground Storage Tank (UST) KB-IOO, 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 QAIQC 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 QAIQC data validation for the entire sampling 
program. Each analytical fraction has a separate section for each of the P ARCCS 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 P ARCCS 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. 
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Environmental and laboratory QAIQC samples assess the effects of sampling procedures and evaluate 
laboratory contamination, laboratory performance, and matrix effects. QAIQC samples include: trip 
blanks (TBs), equipment blanks (EBs), 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 NA VF AC 
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 mayor 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 1 0 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 EstimatedlNondetected 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)/{1/2(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 reporting 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 ofthe 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 QAIQC 
blanks collected and analyzed are method blanks, initial and continuing calibration blanks (ICB/CCBs), 
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TBs, EBs, and RBs. 

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. 

For inorganic analyses, ICB/CCBs consist of acidified laboratory grade water, which are injected at the 
beginning and at a regular frequency during each 12 - hour sample analysis run. These blanks estimate 
residual contaminants from the previous sample or standards analysis and measure baseline shifts that 
commonly occur in emission and absorption spectroscopy. 

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 transported to the site, stored with the sample containers, and 
returned unopened to the laboratory for analysis. 

Equipment blanks consist of analyte-free water poured over or through the sample collection equipment. 
The water is collected in a sample container for laboratory analysis. These blanks are collected after the 
sampling equipment is decontaminated and measure efficiency of the decontamination procedure. 

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 important 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: 
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%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. 

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 DQOs. It is important that calibration requirements, detection limits (DLs), and LOQs 
presented in the QAPP are achieved and that target analytes can be detected at concentrations necessary to 
support the DQOs. 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 8 soil and 20 water samples were analyzed for VOCs by EPA SW-846 Method 8260B. All 
VOC data were assessed to be valid since none of the 952 total results were rejected due to holding time 
or QC exceedances. This section discusses the QAIQC supporting documentation as defined by the 
P ARCCS 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 SDG. 
Relative response factor (RRF), percent relative standard deviation (%RSD), and percent difference (%D) 
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. %RSD is an 
expression of the linearity of instrument response. %D is a comparison of a continuing calibration 
instrumental response with its initial response. %RSD and %D 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 
%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. 

As a result of %RSDs in the initial calibration outside of the acceptance criteria of 15 percent, the 
chloroform and vinyl chloride results in samples EKB 1 00022, EKB 1 00023, and TRIP BLANK-2 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. 

2.1.2 Surrogates 

No data were qualified based on surrogate non-conformances. The %Rs were evaluated against the 
acceptance criteria. 
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2.1.3 MSIMSD Samples 

As a result of non-compliant MS/MSD %Rs and RPDs, the chloromethane, cis-I,3-dichloropropene, 
styrene, and vinyl chloride results in sample EKB 1 00008 and the cis-I,2-dichloroethene, trans-I,2-
dichloroethene, and vinyl chloride results in sample EKB 1 00020 were qualified as detected estimated (1) 
or non-detected estimated (UJ). The details regarding the qualification of results are provided in the data 
validation reports. 

2.1.4 LCS Samples 

No data were qualified based on LCS non-conformances. The %Rs were evaluated against the acceptance 
criteria. 

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 

All compound quantitation and 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. 

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, EBs, and RBs were analyzed to evaluate representativeness. The concentration for 
an individual target compound in any ofthe types ofQA/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. 
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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. 

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 EBs and RBs 

No contaminants were detected in the equipment or 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 TOTAL PETROLEUM HYDROCARBONS AS EXTRACT ABLES 

A total of 8 soil and 15 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 46 total results were rejected based on holding time or QC exceedances. This section 
discusses the QAIQC 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. 
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The %RSDs in the initial calibration and the %Ds in the initial and continuing calibration verifications 
met the acceptance criteria of 20 percent. 

3.1.2 Surrogates 

No data were qualified based on surrogate non-conformances. The %Rs were evaluated against the 
acceptance criteria. 

3.1.3 MSIMSD Samples 

No data were qualified based on MS/MSD non-conformances. The %Rs and RPDs were evaluated 
against the acceptance criteria. 

3.1.4 LCS Samples 

No data were qualified due to non-compliant LCS %Rs. In instances of high LCS %Rs, the associated 
results were reported as non-detected. 

3.1.5 FD Samples 

No TPH as extractables were detected in the field duplicates. The field duplicates are identified in the data 
validation reports. 

3.1.6 Performance Evaluation Samples 

PE samples were not performed for the sampling event. 

3.1.7 Compound Quantitation and Target Identification 

All compound quantitation and target identifications were found to be acceptable. 

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. 

3.2.2 Blanks 

As previously discussed In Section 2.2.2, method blanks, EBs, 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 EBs and RBs 

No contaminants were detected in the equipment or rinsate blanks for this analysis. 
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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 (1) by the laboratory should be 
considered estimated. The comparability of the data is regarded as acceptable. 

3.4 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. 

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 LEAD 

A total of 8 soil and 15 water samples were analyzed for lead by EPA SW -846 Method 6020A. All metals 
data were assessed to be valid since none of the 23 total results were rejected based on holding time or 
QC exceedances. This section discusses the QAIQC supporting documentation as defined by the 
P ARCCS criteria and evaluated based on the DQOs. 

4.1 Precision and Accuracy 

4.1.1 Instrument Calibration 

Initial and continuing calibration verification results provide a means of evaluating accuracy within a 
particular SDG. Correlation coefficient (r) and percent recovery (%R) are the two major parameters used 
to measure the effectiveness of instrument calibration. The correlation coefficient indicates the linearity 
of the calibration curve. %R is used to verifY the ongoing calibration acceptability of the analytical 
system. The most critical of the two calibration parameters, r, has the potential to affect data accuracy 
across an SDG when it is outside the acceptable QC limits. %R exceedances suggest more routine 
instrumental anomalies, which typically impact all sample results for the affected analytes. 

The correlation coefficients in the initial calibrations and percent recoveries in the continuing calibration 
verifications were within the acceptance criteria of;::: 0.995 and 90-110 percent, respectively. 

4.1.2 MSIMSD Samples 

No data were qualified based on MS/MSD non-conformances. The %Rs and RPDs were evaluated 
against the acceptance criteria. 

4.1.3 LCS Samples 

No data were qualified based on LCS non-conformances. The %Rs were evaluated against the acceptance 
criteria. 

4.1.4 Internal Standards 

No data were qualified based on internal standard non-conformances. The %Rs were evaluated against 
the acceptance criteria for samples which underwent Full validation. 
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4.1.5 ICP Serial Dilution 

No data were qualified based on ICP serial dilution non-conformances. The %Ds were evaluated against 
the acceptance criteria. 

4.1.6 FD Samples 

The field duplicate samples were evaluated for acceptable precision with RPDs for the compounds. All 
RPDs were within acceptance criteria. 

4.1.7 Performance Evaluation Samples 

PE samples were not performed for the sampling event. 

4.1.8 Sample Result Verification 

All sample results were found to be acceptable. 

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 in Section 2.2.2, method blanks, ICB/CCBs, EBs, and RBs were analyzed to 
evaluate representativeness. 

4.2.2.1 Method and Calibration Blanks 

No contaminants were detected in the method or calibration blanks for this analysis. 

4.2.2.2 EBs and RBs 

No contaminants were detected in the equipment or rinsate blanks for this analysis. 

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 ofthe data is regarded as acceptable. 

4.4 Completeness 

The completeness level attained for metal 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. 
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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 and 2.1.3. 

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 1,021 total analytes reported, none of the sample results were rejected. The completeness for all 
SDGs is as follows: 

Parameter Total Analytes No. of Re.jects % Completeness 
VOCs 952 0 100 
TPH as Extractables 46 0 100 
Lead 23 0 100 
Total 1,021 ° 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 Pb TPH-E 

Sample TO Sample TD Date Level (8260B) (6020A) (8015C) 
75351 EKBI00001 AZ09545 Soil 20150113 Standard X X X 
75351 EKBI00002 AZ09546 Soil 20150113 Standard X X X 
75351 EKBI00003 AZ09547 Soil 20150113 Full X X X 
75351 EKBI00004 AZ09548 Soil 20150113 Standard X X X 
75351 EKBI00005 AZ09549 Soil FDI 20150113 Standard X X X 
75351 EKBI00006 AZ09550 Soil FDl 20150113 Standard X X X 
75351 EKBI00007 AZ09551 Soil 20150113 Standard X X X 
75351 EKBI00008 AZ09552 Soil 20150113 Standard X X X 
75351 EKBI00009 AZ09553 Water EB 20150113 Standard X X X 
75351 EKBI000I0 AZ09554 Water RB 20150113 Standard X X X 
75351 TRIP BLANK-Ol AZ09555 Water TB 20150113 Standard X 
75427 EKB 100011 AZ09997 Water 20150120 Standard X X X 
75427 EKBlOOO12 AZ09998 Water 20150120 Standard X X X 
75427 EKBI00013 AZ09999 Water FD2 20150120 Standard X X X 
75427 EKBlOOO14 AZI0000 Water FD2 20150120 Standard X X X 
75427 EKBI00015 AZlOOOI Water 20150120 Full X X X 
75427 EKBI00016 AZI0002 Water 20150120 Standard X X X 
75427 EKBI00017 AZlOO03 Water 20150120 Standard X X X 
75427 EKBIOOO18 AZI0004 Water 20150120 Standard X X X 
75427 EKBlOOO19 AZI0005 Water 20150120 Standard X X X 
75427 EKBI00020 AZI0006 Water 20150120 Standard X X X 
75427 EKBI00021 AZlOO07 Water RB 20150120 Standard X X X 
75427 Trip Blank - 02 AZI0008 Water TB 20150122 Standard X 
75427 Trip Blank - 03 AZI0009 Water TB 20150122 Standard X 
75427 Trip Blank - 04 AZI00I0 Water TB 20150122 Standard X 
75798 EKB 1 00022 AZ12342 Water 20150310 Full X X X 
75798 EKBlOO023 AZ12343 Water 20150310 Standard X X X 
75798 TRIP BLANK-2 AZl2344 Water TB 20150310 Standard X 

MCB Motor Pool, UST KB-I00, MCBH, Kaneohe, Hawaii 
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