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ES-1 

A Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) removal action 
was performed at the former Drum Crushing Area, Former NAS Barbers Point, Oahu, Hawaii, under 
FRAC Contract N62742-02-D-1800, CTO 0001.  The purpose of the removal action was to excavate and 
dispose of soil impacted with the organochlorine pesticides (OCPs) and arsenic.  The project cleanup 
goals for the OCPs and arsenic represent the United States Environmental Protection Agency Region IX 
Residential Preliminary Remediation Goals (PRGs) for 2004 (USEPA, 2004). 

The removal action, including a pre-excavation delineation assessment, was conducted from July 2007 
through April 2008.  During the delineation assessment, surface and subsurface samples were collected to 
delineate the lateral and vertical extent of contamination with respect to residential cleanup criteria.  
Analytical results from this delineation assessment, along with data from four previous site investigations, 
were used to design the final excavation limits. 

Vegetation within the footprint of the excavation area was cleared to facilitate pre-excavation land survey 
and excavation.  Larger trees and shrubs were cut at their base and recycled onsite with other green waste.  
The tree and shrub stumps along with their root masses were considered contaminated, and were later 
excavated and packaged with the impacted soil.  The pre-excavation survey was performed by a licensed 
land surveyor, to re-establish key sampling points from previous investigations, to establish new 
delineation sampling points, and to document pre-excavation topographic contours. At the conclusion of 
excavation activities, a post-excavation survey was conducted to record changes in the topographic 
contour at the Site and to ensure that all of the impacted soil had been excavated and removed. 

Soil within the footprint of the site was divided into three groups for waste characterization purposes.  
Group 1 soil was excavated from 0-4 feet bgs at the center of the site, was profiled using historical data, 
and thus was excavated and packaged directly into one cubic yard bulk sacks.  Group 2 soil was 
excavated from 4-6 and 4-10 feet bgs at the center of the site, and was stockpiled and sampled for waste 
characterization prior to packaging in bulk sacks.  Group 3 soil was excavated from 0-2 feet bgs around 
the perimeter of the site, was stockpiled separately, and was sampled for waste characterization prior to 
being packaged in bulk sacks.  A total of 117 bulk sacks were excavated and packaged from Group 1, 63 
from Group 2 and 123 from Group 3, totaling 303 bulk packages excavated and packaged.  The packaged 
soils were staged onsite and covered with poly sheeting. 

While awaiting final approval on a provisional USEPA identification number, the packaging material 
began to deteriorate in the sunlight, and concerns about the maximum rated capacity of each bulk sack 
were identified.  Consequently, contractor personnel inspected all bulk packages of soil and repackaged 
and/or reweighed prior to loading into 40-foot shipping containers.  The exercise resulted in an increase in 
the total number of bulk packages.  A total of 323 bulk packages of soil were manifested and loaded into 
16, 40-foot shipping containers, for disposal on the U.S. Mainland.  Soil removed from the Site was 
characterized and disposed of at a Resource, Conservation, and Recovery Act (RCRA) and CERCLA-
approved landfill.  In total, 383 tons of RCRA Hazardous Waste was disposed of at the certified landfill. 

In addition to the soil excavated and removed from the Site, other wastes generated during remediation 
activities, included suspect asbestos containing Transite® panels, personal protective equipment and 
sampling equipment, and miscellaneous municipal wastes.  These were classified as non-CERCLA 
wastes, and were disposed at on-island Subtitle D landfills. 

In preparation of this RVR, data verification was performed for previously collected data at the former 
DCA.  During this review, a discrepancy was discovered for the 2-foot sample (004TR1469) collected at 
sampling location DCA-12 in 2002.  The results initially reported for 004TR1469 indicated that all of the 
OCPs were below site specific cleanup goals; however, verification of these results using Navy archived 
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analytical data determined that both OCP and arsenic levels in 004TR1469 actually exceeded cleanup 
goals.  Although the cleanup of the former DCA in the immediate area of sample DCA-12 was based on 
the initial results reported for 004TR1469 (that did not exceed the cleanup goals), this situation is not a 
concern for the following reasons: 

• The vertical delineation of OCP and arsenic at DCA-12 is provided by the soil samples collected 
at depths of 4 and 6 feet bgs at this location, in which OCPs were not detected and arsenic was 
reported below its cleanup goal. 

• Soil located immediately adjacent to the south, west, and north of DCA-12 was excavated to a 
minimum of 4 feet bgs (Figure 2-3) 

• The horizontal delineation of DCA-12 to the east is provided by two sample locations, DCA-23 
located 10 feet southwest and DCA-18 located approximately 6 feet northeast.  Although surface 
soil sample results at these locations did not exceed cleanup levels for OCPs and arsenic, the area 
from DCA-12 to immediately adjacent to these sample locations was excavated to a depth 2 feet 
bgs (Figure 2-3).  Collection of soil samples below 2 feet at DCA-23 and DCA-18 was 
unnecessary due to the surficial nature of the contamination at this site. 

At sample location DCA-09, arsenic was reported at 21.8 mg/kg in the surface soil sample.  This result is 
below the site cleanup goal, but exceeds the HDOH Environmental Action Level (EAL) for sites over 
non-drinking aquifers, where surface water is greater than 150 meters away.  However, since the result is 
only slightly over the EAL, and this situation only occurs at one location on the site, HDOH has 
concurred that the extent of site cleanup, with respect to arsenic, was appropriate (pers. comm., 2008). 

With the exception of sample location DCA-12 at 2-feet bgs, field observations and laboratory analytical 
data indicate that all soil impacted above the project cleanup criteria for OCP and arsenic have been 
removed from the Site.  Residual levels of COC remaining at the Site are below the project cleanup goals.  
No further action is recommended, and the Site may be considered for unrestricted use. 
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1. INTRODUCTION 
This Remediation Verification Report (RVR) documents a Removal Action (RA) performed at the 
Former Drum Crushing Area (DCA), hereinafter referred to as the “Site,” former Naval Air Station 
(NAS) Barbers Point, Oahu, Hawaii.  This RA was performed under Naval Facilities Engineering 
Command (NAVFAC) Pacific, Fixed-Price Remedial Action Contract (FRAC) No. N62742-02-D-1800, 
Contract Task Order (CTO) 0001.  This RA was performed in accordance with the Amendment to the 
Action Memorandum Addendum for Excavation and Disposal of Contaminated Media from the Former 
Drum Crushing Area, Former Naval Air Station, Barbers Point, Oahu, Hawaii (NAVFAC Pacific 2005); 
the Final Design Documents, Thermal Desorption Treatment of PCB-Contaminated Soil, Former Naval 
Air Station Barbers Point, Oahu, Hawaii (NAVFAC Pacific2003a); and the Revised Site Work Plan 
(SWP) Addendum, Removal Action at Former Drum Crushing Area, Former Naval Air Station Barbers 
Point, Oahu, Hawaii (NAVFAC Hawaii 2007b). 

Note that this RA was performed separate from, and in addition to another RA performed under the same 
CTO.  The other RA involved excavation and thermal treatment of primarily Polychlorinated Biphenyl 
(PCB)-Contaminated Soil, and may be referenced in the Remediation Verification Report, Thermal 
Desorption Treatment of PCB Contaminated Soil, Various Navy Transformer Sites, Oahu, Hawaii 
(NAVFAC 2007a). 

The purpose of the RA at the DCA was to excavate, package, transport and dispose of in-situ soil 
contaminated with alpha-chlordane, gamma-chlordane, heptachlor epoxide, 
Dichlorodiphenyldichloroethane (4,4’-DDD), Dichlorodiphenyldichloroethylene (4,4’-DDE), 
Dichlorodiphenyltrichloroethane (4,4’-DDT), and arsenic.  This project was performed in accordance 
with the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) and all 
applicable federal and local laws, regulations and polices. 

This RVR summarizes the pre-construction activities, site preparation, excavation and packaging, and 
waste management activities conducted at the Site; discusses the Site assessment results, and provides 
conclusions and recommendations with respect to Site closure.  Any deviations from the SWP Addendum 
(NAVFAC Hawaii 2007b) are also documented herein.  Fieldwork in support of this project was 
performed from July 2007 through April 2008. 

1.1 SITE LOCATION AND HISTORY 
The Site is located within the former NAS Barbers Point which is situated on 3,723 acres along the 
southern coastal plain of Oahu (Figure 1-1).  Former NAS Barbers Point is bordered by Campbell 
Industrial Park to the west, the City of Kapolei to the north, Ewa Beach residential communities to the 
east and the Pacific Ocean to the south.  It was designated for closure in 1993 by the Base Realignment 
and Closure (BRAC) Act and was officially closed on July 2, 1999.  It had previously been the site of 
Navy airfield operations since World War II and purpose was to maintain and operate facilities and to 
provide services and materials to support operations in support of Navy aviation operations.  

The Site is the remnants of a drum crushing facility, and is located along the western border of the former 
NAS Barbers Point and just west of the main airfield (Figure 1-2).  It consists of an area of approximately 
2,046 square feet equating to 0.047 acres.  It is thought to be an area used for rinsing and crushing of 
drums formerly containing pesticides; however, no information was available regarding specific activities 
conducted, the number of drums crushed, the quantities of waste materials generated or the number of 
years of operation. 
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Several site investigations were conducted to identify the chemicals of concern (COC) prior to execution 
of the RA.  Hazardous substances that could pose an imminent threat to human health and the 
environment identified during the investigations included alpha-chlordane, gamma-chlordane, heptachlor 
epoxide, 4,4’-DDD, 4,4’-DDE, 4,4’-DDT, and arsenic.  Additional delineation soil sampling was 
performed in conjunction with this RA to gather and interpret analytical data with respect to residential 
cleanup criteria, as opposed to the industrial cleanup criteria that comprised the cleanup goals of previous 
investigations.  Previous investigations are further described in the next section. 

1.2 PREVIOUS FIELD INVESTIGATIONS 
Between December 1994 and April 2005, four soil sampling events were conducted at the Site. In 
December 1994, the Navy collected 12 surface and shallow boring soil samples from eight locations at 
the DCA as part of the Remedial Investigation Report for BRAC-Related Activities, Sanitary Landfill, 
Naval Air Station Barbers Point, Oahu Hawaii (PACDIV 1999).  In February 2002, the Navy collected 66 
surface and shallow boring samples from 20 locations at the Site.  In September 2003, two sample 
locations which contained the highest concentrations of pesticides were re-sampled and analyzed for 
dioxins.  In April 2005, three additional surface soil samples were collected for the purpose of delineation 
and analyzed for the COC.  Analytical results from the four sampling events are summarized in Table 1-1 
and sample locations are depicted in Figure 1-3.  

Analytical data gathered during the previous site investigations were initially compared to industrial 
cleanup criteria, lending to restricted land uses for future development.  In order to mitigate the potential 
for land use controls, the Navy executed additional surface and subsurface soil sampling in conjunction 
with this RA, to determine the lateral and vertical extent of contamination with respect to residential 
cleanup criteria.  This process is detailed in subsequent sections of this report.  Note that historical data 
summarized in Table 1-1 in bold font indicate the analytical data exceeded residential cleanup criteria, not 
industrial cleanup criteria as initially presented during previous investigations. 

Additionally, during the preparation of this RVR, data verification was performed for previously collected 
data at the former DCA.  During this review, a discrepancy was discovered for the 2-foot sample 
(004TR1469) collected at sampling location DCA-12 in 2002.  The results initially reported for 
004TR1469 indicated that all OCP levels were below site specific cleanup goals; however, verification of 
these results using Navy archived analytical data determined that OCP levels in 004TR1469 actually 
exceeded cleanup goals.   
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Table 1-1:  Analytical Results for Previous Field Investigations (December 1994 to April 2005) 

USEPA SAMPLE ID 
FIELD SAMPLE 

ID 
DEPTH  
(ft bgs) 

DATE 
SAMPLED 

Analytical Detections  
(mg/kg) 

SB016 SS-07 0 12/20/1994 α-Chlordane   0.12 
γ-Chlordane   0.13 
 4, 4'-DDD   0.37 

4, 4'-DDE  2.2  
4, 4'-DDT   1.3 
Arsenic   3.3  

SB017 SS-07 2 12/20/1994 α-Chlordane  ND 
γ-Chlordane   ND 
 4, 4'-DDD   ND 
4, 4'-DDE  0.26  
4, 4'-DDT   0.28 

Arsenic   1.1 

SB018 SS-08 0 12/20/1994 α-Chlordane  ND 
γ-Chlordane   ND 
 4, 4'-DDD   ND 
4, 4'-DDE  17  
4, 4'-DDT   16 
Arsenic   4.5 

SB019 SS-08 2 12/20/1994 α-Chlordane  ND 
γ-Chlordane   ND 
 4, 4'-DDD   ND 
4, 4'-DDE  38  
4, 4'-DDT   99 
Arsenic   4.2 

SB020 SS-09 0 12/20/1994 α-Chlordane   5.4 
γ-Chlordane   6.9  

4, 4'-DDD   71 
4, 4'-DDE  77  
4, 4'-DDT   18 
Arsenic   50.4 

SB021 SS-09 2 12/20/1994 α-Chlordane   2.6 
γ-Chlordane   3.3  

4, 4'-DDD   130 
4, 4'-DDE  60  
4, 4'-DDT   1.8 
Arsenic   40.1 

SB022 SS-09D 2 12/20/1994 α-Chlordane   2.3 
γ-Chlordane   2.7  

4, 4'-DDD   130 
4, 4'-DDE  53 
4, 4'-DDT   ND 
Arsenic   36.1   

SB026 SS-11 0 12/20/1994 α-Chlordane  ND 
γ-Chlordane   ND 
4, 4'-DDD   150 
4, 4'-DDE  67  
4, 4'-DDT   10 
Arsenic   11.4 
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USEPA SAMPLE ID 
FIELD SAMPLE 

ID 
DEPTH  
(ft bgs) 

DATE 
SAMPLED 

Analytical Detections  
(mg/kg) 

SB027 SS-11 2 12/20/1994 α-Chlordane  ND 
γ-Chlordane   ND 
4, 4'-DDD   130 
4, 4'-DDE  58 
4, 4'-DDT   2.7 
Arsenic   3.6 

SB028 SS-12 0 12/20/1994 α-Chlordane   0.17 
γ-Chlordane   0.15  
4, 4'-DDD   0.23 
4, 4'-DDE  2.5 
4, 4'-DDT   1.1 
Arsenic   3.1 

SB029 SS-12 2 12/20/1994 α-Chlordane   1.4 
γ-Chlordane   1.2  
4, 4'-DDD   2.4 
4, 4'-DDE  8.6  
4, 4'-DDT   5.2 
Arsenic   5.4 

SB030 SS-13 0 12/20/1994 α-Chlordane   0.14 
γ-Chlordane   0.13  

4, 4'-DDD   ND 
4, 4'-DDE  3.9 
4, 4'-DDT   1.5 
Arsenic   2.5 

SB031 SS-13 2 12/20/1994 α-Chlordane   0.27 
γ-Chlordane   0.31 

4, 4'-DDD   ND 
4, 4'-DDE  ND  
4, 4'-DDT   4.4 
Arsenic   4.9 

TR1425 DCA-01 0 2/1/2002 heptachlor epoxide   0.0079 UJ 
α-Chlordane   0.089 J 
γ-Chlordane   0.098 J 

4, 4'-DDD   0.16 J 
4, 4'-DDE   9.6 J 
4, 4'-DDT   3.9 J 

Arsenic   10.6 
TR1426 DCA-01 2 2/1/2002 heptachlor epoxide   0.0067 UJ 

α-Chlordane   0.0067 UJ 
γ-Chlordane   0.0067 UJ 

4, 4'-DDD   0.014 UJ 
4, 4'-DDE   0.62 J 
4, 4'-DDT   0.27 J 

Arsenic   2.1 

TR1427 DCA-02 0 2/1/2002 heptachlor epoxide   0.074 U 
α-Chlordane   0.42 D 
γ-Chlordane   0.44 D 

4, 4'-DDD   1.8 D 
4, 4'-DDE   38 D 
4, 4'-DDT   54 D 

Arsenic   2.6 
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USEPA SAMPLE ID 
FIELD SAMPLE 

ID 
DEPTH  
(ft bgs) 

DATE 
SAMPLED 

Analytical Detections  
(mg/kg) 

TR1428 DCA-02 2 2/1/2002 heptachlor epoxide   0.0036 UJ 
α-Chlordane   0.0036 UJ 
γ-Chlordane   0.0036 UJ 

4, 4'-DDD   0.072 UJ 
4, 4'-DDE   0.4 J 
4, 4'-DDT   0.6 J 

Arsenic   0.82 

TR1429 DCA-02 4 2/1/2002 heptachlor epoxide   0.0074 UJ 
α-Chlordane   0.0074 UJ 
γ-Chlordane   0.0074 UJ 

4, 4'-DDD   0.015 UJ 
4, 4'-DDE   0.015 UJ 
4, 4'-DDT   0.015 UJ 

Arsenic   0.46 

TR1430 DCA-02 4.5 2/1/2002 heptachlor epoxide   0.007 UJ 
α-Chlordane   0.007 UJ 
γ-Chlordane   0.007 UJ 
4, 4'-DDD   0.014 UJ 
4, 4'-DDE   0.014 UJ 
4, 4'-DDT   0.014 UJ 

Arsenic   0.61 

TR1431 DCA-03 0 2/1/2002 heptachlor epoxide   0.28 D 
α-Chlordane   3.6 J 
γ-Chlordane   3.3 J 

4, 4'-DDD   2 D 
4, 4'-DDE   60 
4, 4'-DDT   25 
Arsenic   8.8 

TR1432 DCA-03 2 2/1/2002 heptachlor epoxide   0.0082 U 
α-Chlordane   0.0082 U 
γ-Chlordane   0.0082 U 

4, 4'-DDD   0.016 U 
4, 4'-DDE   0.021  
4, 4'-DDT   0.018 

Arsenic   2.5 

TR1433 DCA-03 4 2/1/2002 heptachlor epoxide   0.0067 UJ 
α-Chlordane   0.0067 UJ 
γ-Chlordane   0.0067 UJ 

4, 4'-DDD   0.014 UJ 
4, 4'-DDE   0.014 UJ 
4, 4'-DDT   0.014 UJ 

Arsenic   0.36 

TR1434 DCA-03 5 2/1/2002 heptachlor epoxide   0.0067 UJ 
α-Chlordane   0.0067 UJ 
γ-Chlordane   0.0067 UJ 

4, 4'-DDD   0.014 UJ 
4, 4'-DDE   0.014 UJ 
4, 4'-DDT   0.014 UJ 

Arsenic   0.64 
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USEPA SAMPLE ID 
FIELD SAMPLE 

ID 
DEPTH  
(ft bgs) 

DATE 
SAMPLED 

Analytical Detections  
(mg/kg) 

TR1435 DCA-04 0 2/1/2002 heptachlor epoxide   0.0074 UJ 
α-Chlordane   0.0074 UJ 
γ-Chlordane   0.0074 UJ 

4, 4'-DDD   0.015 UJ 
4, 4'-DDE   0.083 J 
4, 4'-DDT   0.044 J 

Arsenic   4.8 

TR1436 DCA-04 2 2/1/2002 heptachlor epoxide   0.0081 UJ 
α-Chlordane   0.0081 UJ 
γ-Chlordane   0.0081 UJ 

4, 4'-DDD   0.016 UJ 
4, 4'-DDE   0.016 UJ 
4, 4'-DDT   0.016 UJ 

Arsenic   4.4 

TR1437 DCA-04 4 2/1/2002 heptachlor epoxide   0.0074 UJ 
α-Chlordane   0.0074 UJ 
γ-Chlordane   0.0074 UJ 

4, 4'-DDD   0.015 UJ 
4, 4'-DDE   0.015 UJ 
4, 4'-DDT   0.015 UJ 

Arsenic   1.2 

TR1438 DCA-04 6 2/1/2002 heptachlor epoxide   0.0072 UJ 
α-Chlordane   0.033 J 
γ-Chlordane   0.036 J 
4, 4'-DDD   0.034 J 
4, 4'-DDE   0.94 J 
4, 4'-DDT   0.64 J 

Arsenic   1.1 

TR1439 DCA-05 1 2/1/2002 heptachlor epoxide   0.0078 UJ 
α-Chlordane   0.0078 UJ 
γ-Chlordane   0.0078 UJ 

4, 4'-DDD   0.016 UJ 
4, 4'-DDE   0.95 J 
4, 4'-DDT   0.48 J 

Arsenic   4.5 

TR1440 DCA-05 2 2/1/2002 heptachlor epoxide   0.01 UJ 
α-Chlordane   0.01 UJ 
γ-Chlordane   0.01 UJ 
4, 4'-DDD   0.02 UJ 
4, 4'-DDE   0.045 J 
4, 4'-DDT   0.02 UJ 

Arsenic   7.4 

TR1441 DCA-05 4 2/1/2002 heptachlor epoxide   0.0068 UJ 
α-Chlordane   0.0068 UJ 
γ-Chlordane   0.0068 UJ 

4, 4'-DDD   0.014 UJ 
4, 4'-DDE   0.014 UJ 
4, 4'-DDT   0.014 UJ 

Arsenic   1 
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USEPA SAMPLE ID 
FIELD SAMPLE 

ID 
DEPTH  
(ft bgs) 

DATE 
SAMPLED 

Analytical Detections  
(mg/kg) 

TR1442 DCA-05 6 2/1/2002 heptachlor epoxide   0.007 UJ 
α-Chlordane   0.007 UJ 
γ-Chlordane   0.007 UJ 
4, 4'-DDD   0.014 UJ 
4, 4'-DDE   0.014 UJ 
4, 4'-DDT   0.014 UJ 

Arsenic   0.63 

TR1443 DCA-06 0 2/1/2002 heptachlor epoxide   0.0085 UJ 
α-Chlordane   0.0085 UJ 
γ-Chlordane   0.0085 UJ 

4, 4'-DDD   0.017 UJ 
4, 4'-DDE   2.8 J 
4, 4'-DDT   0.26 J 

Arsenic   4.3 
TR1444 DCA-06 2 2/1/2002 heptachlor epoxide   0.0078 UJ 

α-Chlordane   0.0078 UJ 
γ-Chlordane   0.0078 UJ 

4, 4'-DDD   0.016 UJ 
4, 4'-DDE   0.016 UJ 
4, 4'-DDT   0.016 UJ 

Arsenic   2.7 

TR1445 DCA-06 2.5 2/1/2002 heptachlor epoxide   0.0076 UJ 
α-Chlordane   0.0076 UJ 
γ-Chlordane   0.0076 UJ 

4, 4'-DDD   0.015 UJ 
4, 4'-DDE   0.043 J 

4, 4'-DDT   0.015 UJ 
Arsenic   0.58 

TR1446 DCA-06 4 2/1/2002 heptachlor epoxide   0.0076 UJ 
α-Chlordane   0.0076 UJ 
γ-Chlordane   0.0076 UJ 

4, 4'-DDD   0.015 UJ 
4, 4'-DDE   0.048 J 

4, 4'-DDT   0.015 UJ 
Arsenic   0.85 

TR1447 DCA-06 5.5 2/1/2002 heptachlor epoxide   0.0071 UJ 
α-Chlordane   0.0071 UJ 
γ-Chlordane   0.0071 UJ 

4, 4'-DDD   0.014 UJ 
4, 4'-DDE   0.014 UJ 
4, 4'-DDT   0.014 UJ 

Arsenic   0.67 
TR1448 DCA-07 2 2/1/2002 heptachlor epoxide   0.087 U 

α-Chlordane   0.087 U 
γ-Chlordane   1.8 JN  

4, 4'-DDD   12 J 
4, 4'-DDE   81 J 

4, 4'-DDT   0.18 U 
Arsenic   0.92 
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USEPA SAMPLE ID 
FIELD SAMPLE 

ID 
DEPTH  
(ft bgs) 

DATE 
SAMPLED 

Analytical Detections  
(mg/kg) 

TR1449 DCA-07 4 2/1/2002 heptachlor epoxide   0.0072 UJ 
α-Chlordane   0.0072 UJ 
γ-Chlordane   0.0072 UJ 

4, 4'-DDD   0.4 J 
4, 4'-DDE   1.1 J 
4, 4'-DDT   0.18 J 

Arsenic   0.91 

TR1450 DCA-07 6 2/1/2002 heptachlor epoxide   0.007 UJ 
α-Chlordane   0.007 UJ 
γ-Chlordane   0.007 UJ 
4, 4'-DDD   0.014 UJ 
4, 4'-DDE   0.014 UJ 
4, 4'-DDT   0.014 UJ 

Arsenic   0.38 U 

TR1451 DCA-08 2 2/1/2002 heptachlor epoxide   0.086 U 
α-Chlordane   0.95 N 
γ-Chlordane   14 JN  
4, 4'-DDD   1200 J 
4, 4'-DDE   140 J 
4, 4'-DDT   24 JN 

Arsenic   2.1 
TR1452 DCA-08 4 2/1/2002 heptachlor epoxide   0.0071 UJ 

α-Chlordane   0.0071 UJ 
γ-Chlordane   0.0071 UJ 

4, 4'-DDD   0.76 J 
4, 4'-DDE   0.54 J 
4, 4'-DDT   0.34 J 

Arsenic   0.87 

TR1453 DCA-08 6 2/1/2002 heptachlor epoxide   0.0068 UJ 
α-Chlordane   0.0068 UJ 
γ-Chlordane   0.0068 UJ 

4, 4'-DDD   0.014 UJ 
4, 4'-DDE   0.014 UJ 
4, 4'-DDT   0.014 UJ 

Arsenic   0.33 U 

TR1454 DCA-09 0 2/1/2002 heptachlor epoxide   0.076 U 
α-Chlordane   0.52 D 
γ-Chlordane   2.5 N 

4, 4'-DDD   230 J 
4, 4'-DDE   90 J 
4, 4'-DDT   2.3 D 

Arsenic   21.8 
TR1455 DCA-09 2 2/1/2002 heptachlor epoxide   0.087 U 

α-Chlordane   0.39 N 
γ-Chlordane   3.4 JN  

4, 4'-DDD   35 J 
4, 4'-DDE   55 J 

4, 4'-DDT   0.18 U  
Arsenic   2.9 
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USEPA SAMPLE ID 
FIELD SAMPLE 

ID 
DEPTH  
(ft bgs) 

DATE 
SAMPLED 

Analytical Detections  
(mg/kg) 

TR1456 DCA- 09 4 2/1/2002 heptachlor epoxide   0.0068 UJ 
α-Chlordane   0.0068 UJ 
γ-Chlordane   0.0068 UJ 

4, 4'-DDD   0.11 J 
4, 4'-DDE   0.14 J 

4, 4'-DDT   0.014 UJ  
Arsenic   0.65 

TR1457 DCA- 09 6 2/1/2002 heptachlor epoxide   0.0069 UJ 
α-Chlordane   0.0069 UJ 
γ-Chlordane   0.0069 UJ 

4, 4'-DDD   0.014 UJ 
4, 4'-DDE   0.014 UJ 
4, 4'-DDT   0.014 UJ 

Arsenic   0.47 

TR1458 DCA- 10 2 2/1/2002 heptachlor epoxide   0.15 D 
α-Chlordane   1.6 J 
γ-Chlordane   3.8 JN 

4, 4'-DDD   140 J 
4, 4'-DDE   100 J 
4, 4'-DDT   51 J 
Arsenic   38.9 

TR1460 DCA-10 4 2/1/2002 heptachlor epoxide   0.0076 UJ 
α-Chlordane   0.0076 UJ 
γ-Chlordane   0.037 J  

4, 4'-DDD   3.9 J 
4, 4'-DDE   1.9 J 
4, 4'-DDT  20 J 

Arsenic   1 
TR1461 DCA-10D 4 2/1/2002 heptachlor epoxide   0.007 UJ 

α-Chlordane   0.007 UJ 
γ-Chlordane   0.007 UJ 

4, 4'-DDD   0.42 J 
4, 4'-DDE   0.69 J 
4, 4'-DDT   6.2 J 

Arsenic   0.8 
TR1462 DCA-10 6 2/1/2002 heptachlor epoxide   0.0072 UJ 

α-Chlordane   0.0072 UJ 
γ-Chlordane   0.0072 UJ 

4, 4'-DDD   0.015 UJ 
4, 4'-DDE   0.015 UJ 
4, 4'-DDT   0.015 UJ 

Arsenic   0.51 
TR1464 DCA-11 0 2/4/2002 heptachlor epoxide   0.054 NJ 

α-Chlordane   0.27 J 
γ-Chlordane   0.46 J 

4, 4'-DDD   1.5 J 
4, 4'-DDE   16 J 
4, 4'-DDT   8.1 J 

Arsenic   14.2 
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USEPA SAMPLE ID 
FIELD SAMPLE 

ID 
DEPTH  
(ft bgs) 

DATE 
SAMPLED 

Analytical Detections  
(mg/kg) 

TR1465 DCA-11 4 2/4/2002 heptachlor epoxide   0.0071 UJ 
α-Chlordane   0.094 J 
γ-Chlordane   0.11 NJ 

4, 4'-DDD   8.4 J 
4, 4'-DDE   4.4 J 
4, 4'-DDT   6.8 J 
Arsenic   34.3 

TR1466 DCA-11 6 2/4/2002 heptachlor epoxide   0.007 UJ 
α-Chlordane   0.007 UJ 
γ-Chlordane   0.007 UJ 

4, 4'-DDD   0.041 J 
4, 4'-DDE   0.023 J 
4, 4'-DDT   0.03 J 
Arsenic   42.7 J 

TR1467 DCA-11  2 2/4/2002 heptachlor epoxide   0.0075 U 
α-Chlordane   0.0075 U 
γ-Chlordane   0.016  

4, 4'-DDD   0.12  
4, 4'-DDE   1.1 D 
4, 4'-DDT   0.22  
Arsenic   71.9 

TR1468 DCA-12 0 2/4/2002 heptachlor epoxide   0.9 N 
α-Chlordane   540 J 
γ-Chlordane   930 NJ 

4, 4'-DDD   560 NJ 
4, 4'-DDE   1200 J 
4, 4'-DDT   6000 J 

Arsenic   202 
TR1469 DCA-12 2 2/4/2002 heptachlor epoxide   0.2 

α-Chlordane   0.59 D 
γ-Chlordane   0.86 
4, 4'-DDD   0.87 D 
4, 4'-DDE   6.1 J 
4, 4'-DDT   11 J 
Arsenic   251 

TR1470 DCA-12 4 2/4/2002 heptachlor epoxide   0.0069 UJ 
α-Chlordane   0.0069 UJ 
γ-Chlordane   0.0069 UJ 

4, 4'-DDD   0.014 UJ 
4, 4'-DDE   0.1 J 

4, 4'-DDT   0.063 J 
Arsenic   0.8 

TR1471 DCA-12 6 2/4/2002 heptachlor epoxide   0.0068 UJ 
α-Chlordane   0.0068 UJ 
γ-Chlordane   0.0068 UJ 

4, 4'-DDD   0.014 UJ 
4, 4'-DDE   0.014 UJ 
4, 4'-DDT   0.059 J 

Arsenic   0.61 
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USEPA SAMPLE ID 
FIELD SAMPLE 

ID 
DEPTH  
(ft bgs) 

DATE 
SAMPLED 

Analytical Detections  
(mg/kg) 

TR1472 DCA-13 0 2/4/2002 heptachlor epoxide   0.078 U 
α-Chlordane   0.7 NJ 
γ-Chlordane   3.5 NJ 

4, 4'-DDD   4.2 J 
4, 4'-DDE   42 J 
4, 4'-DDT   15 J 

Arsenic   6.5 
TR1473 DCA-13 2 2/4/2002 heptachlor epoxide   0.0085 UJ 

α-Chlordane   0.0085 UJ 
γ-Chlordane   0.0085 UJ 

4, 4'-DDD   0.017 UJ 
4, 4'-DDE   0.032 J 
4, 4'-DDT   0.07 J 

Arsenic   3 UJ 
TR1474 DCA-13 4 2/4/2002 heptachlor epoxide   0.0071 UJ 

α-Chlordane   0.0071 UJ 
γ-Chlordane   0.0071 UJ 

4, 4'-DDD   0.014 UJ 
4, 4'-DDE   0.014 UJ 
4, 4'-DDT   0.022 J 

Arsenic   3.3 
TR1475 DCA-13  6 2/4/2002 heptachlor epoxide   0.007 UJ 

α-Chlordane   0.007 UJ 
γ-Chlordane   0.007 UJ 
4, 4'-DDD   0.014 UJ 
4, 4'-DDE   0.014 UJ 
4, 4'-DDT   0.014 UJ 

Arsenic   0.59 
TR1476 DCA-14  0 2/4/2002 heptachlor epoxide   0.61 J 

α-Chlordane   51 J 
γ-Chlordane   62 J 

4, 4'-DDD   1.9 J 
4, 4'-DDE   650 J 
4, 4'-DDT   3000 J 

Arsenic   42.1 
TR1477 DCA-14  2 2/4/2002 heptachlor epoxide   0.23 D 

α-Chlordane   1.4 D 
γ-Chlordane   1.4 D 
4, 4'-DDD   2.3 D 
4, 4'-DDE   10 D 
4, 4'-DDT   16 D 
Arsenic   29.1 

TR1478 DCA-14  4 2/4/2002 heptachlor epoxide   0.007 UJ 
α-Chlordane   0.075 J 
γ-Chlordane   0.087 J 

4, 4'-DDD   0.2 J 
4, 4'-DDE   1.2 J 
4, 4'-DDT   2.1 
Arsenic   1.9 
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USEPA SAMPLE ID 
FIELD SAMPLE 

ID 
DEPTH  
(ft bgs) 

DATE 
SAMPLED 

Analytical Detections  
(mg/kg) 

TR1479 DCA-14  6 2/4/2002 heptachlor epoxide   0.0073 UJ 
α-Chlordane   0.0073 UJ 
γ-Chlordane   0.0073 UJ 

4, 4'-DDD   0.015 UJ 
4, 4'-DDE   0.05 J 
4, 4'-DDT   0.053 J 

Arsenic   0.56 
TR1480 DCA-15  0 2/4/2002 heptachlor epoxide   0.0075 UJ 

α-Chlordane   0.14 J 
γ-Chlordane   0.16 J 
4, 4'-DDD   0.089 J 
4, 4'-DDE   2.1 J 
4, 4'-DDT   1.7 J 

Arsenic   4.2 
TR1481 DCA-15  2 2/4/2002 heptachlor epoxide   0.0069 UJ 

α-Chlordane   0.0079 J 
γ-Chlordane   0.0086 J 

4, 4'-DDD   0.015 J 
4, 4'-DDE   0.1 J 
4, 4'-DDT   0.25 J 

Arsenic   0.47 

TR1482 DCA-15 4 2/4/2002 heptachlor epoxide   0.0082 UJ 
α-Chlordane   0.071 J 
γ-Chlordane   0.078 J 

4, 4'-DDD   0.09 J 
4, 4'-DDE   1 J 

4, 4'-DDT   1.3 J 
Arsenic   2.5 

TR1483 DCA-15 6 2/4/2002 heptachlor epoxide   0.0066 UJ 
α-Chlordane   0.0066 UJ 
γ-Chlordane   0.0066 UJ 

4, 4'-DDD   0.013 UJ 
4, 4'-DDE   0.013 UJ 
4, 4'-DDT   0.013 UJ 

Arsenic   0.61 

TR1485 DCA-16 0 2/4/2002 heptachlor epoxide  2.1 JN 
α-Chlordane   76 D 
γ-Chlordane   74  D 

4, 4'-DDD   11 J 
4, 4'-DDE   370 D 
4, 4'-DDT   420 D 

Arsenic   8.2 
TR1486 DCA-16 2 2/4/2002 heptachlor epoxide   0.14 

α-Chlordane   1.6 JN 
γ-Chlordane   2.9 J 

4, 4'-DDD   3.8 J 
4, 4'-DDE   300 J 
4, 4'-DDT   84 J 

Arsenic   5.1 
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USEPA SAMPLE ID 
FIELD SAMPLE 

ID 
DEPTH  
(ft bgs) 

DATE 
SAMPLED 

Analytical Detections  
(mg/kg) 

TR1487 DCA-16 4 2/4/2002 heptachlor epoxide   0.0066 UJ 
α-Chlordane   0.0066 UJ 
γ-Chlordane   0.0066 UJ 

4, 4'-DDD   0.058 J 
4, 4'-DDE   0.75 J 
4, 4'-DDT   0.27 J 

Arsenic   0.77 

TR1489 DCA-16  6 2/4/2002 heptachlor epoxide   0.0067 UJ 
α-Chlordane   0.0067 UJ 
γ-Chlordane   0.0067 UJ 

4, 4'-DDD   0.013 UJ 
4, 4'-DDE   0.025 J 

4, 4'-DDT   0.013 UJ 
Arsenic   0.43 

TR1490 DCA-1 0 2/4/2002 heptachlor epoxide   0.037 NJ 
α-Chlordane   0.42 J 
γ-Chlordane   0.42 J 
4, 4'-DDD   0.59 J 
4, 4'-DDE   32 J 
4, 4'-DDT  17 J 
Arsenic   1.2 J 

TR1491 DCA-1D  0.5 2/4/2002 heptachlor epoxide   0.02 J 
α-Chlordane   0.1 J 
γ-Chlordane   0.17 J 

4, 4'-DDD   0.8 J 
4, 4'-DDE   6.6 J 
4, 4'-DDT  3.4 J 
Arsenic   0.79 

TR1492 DCA-1  2 2/4/2002 heptachlor epoxide   0.0067 UJ 
α-Chlordane   0.042 J 
γ-Chlordane   0.05 J 
4, 4'-DDD   0.13 J 
4, 4'-DDE   0.87 J 
4, 4'-DDT   0.63 J 

Arsenic   0.63 

TR1493 DCA-1  4 2/4/2002 heptachlor epoxide   0.0067 UJ 
α-Chlordane   0.0067 UJ 
γ-Chlordane   0.0067 UJ 

4, 4'-DDD   0.013 UJ 
4, 4'-DDE   0.013 UJ 
4, 4'-DDT   0.013 UJ 

Arsenic   0.2 U 

TR1494 DCA-1  6 2/4/2002 heptachlor epoxide   0.0067 UJ 
α-Chlordane   0.0067 UJ 
γ-Chlordane   0.0067 UJ 

4, 4'-DDD   0.014 UJ 
4, 4'-DDE   0.014 UJ 
4, 4'-DDT   0.014 UJ 

Arsenic   0.2 U 



Remediation Verification Report   
Removal Action at Former Drum Crushing Area  ECC 
Former NAS Barbers Point, Oahu, Hawaii  November 2008 
Contract No. N62742-02-D-1800, CTO 0001  Page 16 of 57 
 

 

USEPA SAMPLE ID 
FIELD SAMPLE 

ID 
DEPTH  
(ft bgs) 

DATE 
SAMPLED 

Analytical Detections  
(mg/kg) 

TR1921 DCA-18 0 4/12/2005 heptachlor epoxide   0.011 U 
α-Chlordane   0.046  
γ-Chlordane   0.075 

4, 4'-DDD   0.25 
4, 4'-DDE   0.85 
4, 4'-DDT   0.78 

Arsenic   4 
TR1922 DCA-19 0 4/12/2005 heptachlor epoxide   0.011 U 

α-Chlordane   0.011 U 
γ-Chlordane   0.011 U 
4, 4'-DDD   0.022 U 
4, 4'-DDE   0.028 

4, 4'-DDT   0.021 J 
Arsenic   13.4 

TR1923 DCA-20 0 4/12/2005 heptachlor epoxide   0.011 U 
α-Chlordane   0.011 U 
γ-Chlordane   0.011 U 
4, 4'-DDD   0.022 U 

4, 4'-DDE   0.04 
4, 4'-DDT   0.043 

Arsenic   10.3 
 
Notes: 
All results reported in milligrams per kilogram (mg/kg).  All reported sample concentrations represent dry sample weight. 
ID – Identification. 
N/A – not available 
ND – not detected at or above method detection limit. 
NA – not analyzed. 
ft bgs – feet below ground surface. 
U – The analyte of interest was not detected to the limit of detection indicated. 
J – The reported value was obtained from a reading that was less than the Contract Required Detection Limit but greater than or 

equal to the Instrument Detection Limit.  If the analyte was analyzed for but not detected, a “U” shall be entered. (Inorganic 
Analyses). 

Results in bold indicate concentrations exceed residential cleanup criteria. 
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1.3 SCOPE OF WORK 
In an effort to clean up the Site and allow unrestricted land use upon completion of the RA, the Navy 
requested that an additional delineation assessment be conducted prior to commencement of excavation 
activities.  The amended scope of work for the RA was to delineate the Site with respect to U.S 
Environmental Protection Agency (USEPA) Region IX Residential Preliminary Remediation Goals 
(PRGs) for organochlorine pesticides and for arsenic; excavate impacted soil above project cleanup 
criteria; characterize the soil to determine proper disposal classification; package and dispose of the 
impacted soil according to historical data and characterization data; and restore the Site to previous 
condition.   

Specifically, the scope of work included: 

 Pre-excavation delineation sampling; 

 Pre-excavation surveying; 

 Mobilization and site preparation; 

 Vegetation clearing and reduction; 

 Excavation and packaging of contaminated soil; 

 Post-excavation surveying; 

 Site restoration and demobilization; 

 Off-island transport and disposal of packaged soils; 

 Preparation of the RVR (this document). 

Project cleanup goals are listed in Table 1-2.   

Table 1-2:  Project Cleanup Goals for Chemicals of Concern 

Contaminant of Concern Project Cleanup Goal (mg/kg) Reference 
Heptachlor Epoxide 0.053 2004 Region IX Residential PRG1 

Alpha-chlordane 1.6 2004 Region IX Residential PRG1 

Gamma-chlordane 1.6 2004 Region IX Residential PRG1 

4, 4'-DDD    2.4 2004 Region IX Residential PRG1 

4, 4'-DDE   1.7 2004 Region IX Residential PRG1 

4, 4'-DDT   1.7 2004 Region IX Residential PRG1 

Arsenic 22 2004 Region IX Residential PRG1 

Notes: 
1United States Environmental Protection Agency, Region IX Preliminary Remediation Goal (PRG), 2004 
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1.4 ROLES AND RESPONSIBILITIES 
ECC, hereinafter referred to as “the Contractor,” executed this removal action, and was supported by 
several team subcontractors.  Table 1-3 summarizes the various team members involved in the removal 
action. 

Table 1-3:  Roles and Responsibilities for Contractor and Subcontractors 

Contractor Name Activity Performed Contact Information 
ECC Prime Contractor 99-1151 Iwaena Street 

Aiea, HI  96701 
(808) 486-3707 
POC:  Troy Rosenbush 

ESN Pacific Subsurface Drilling 1818 Kahai Street 
Honolulu, HI  96819 
(808) 847-0067 
POC:  David Davis 

American Machnery Heavy Equipment Rental 91-238 Kalaeloa Boulevard 
Kapolei, HI  96707 
(808) 478-7023 
POC:  Ken Souza 

Pacific Commercial Services, LLC Waste Transportation and Disposal P.O. Box 235117 
Honolulu, HI  96823 
(808) 545-4599 
POC:  Jingbo Chang 

EnviroQuest, Inc. Personal Air Monitoring 98-029 Hekaha Street, Suite 21 
Aiea, HI  96701 
(808) 486-5881 
POC:  Steven Tanaka 

Control Point Surveying, Inc. Land Surveying 1150 South King Street, Ste. 102 
Honolulu, HI  96814 
(808) 591-2022 
POC:  Chris Newman 

Test America – Honolulu Analytical Laboratory – Sample Packing 
and Shipping 

99-193 Aiea Heights Drive, #121 
Aiea, HI  96701 
(808) 486-5227 
POC:  Marvin D. Heskett III 

Test America – Seattle Analytical Laboratory – Sample 
Preparation and Analysis 

11720 North Creek Parkway N, Suite 400 
Bothell, WA 98011-8244 
(425) 420-9200 
POC:  Sandra Yakamavich 

Test America – Tacoma Analytical Laboratory – Sample 
Preparation and Analysis 

5755 8th Street East 
Tacoma, WA  98424 
(253) 922-2310 
POC:  Terri Torres 

Laboratory Data Consultants, Inc. Data Validation 7750 El Camino Real, Suite 2L 
Carlsbad, CA  92009 
(760) 634-0437 
POC:  Stella Cuenco 

POC – Point of Contact 
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2. FIELD ACTIVITIES 
This section provides a summary of the field activities performed between July 2007 and April 2008.  
Photographs documenting work activities are provided as Appendix A. 

2.1 PRE-CONSTRUCTION ACTIVITIES 
Pre-construction activities included a pre-mobilization site survey and submittal of the Site Work Plan. 

2.1.1 Pre-construction Meeting 

A formal pre-construction meeting was not held specifically for this site; however, an initial project kick-
off meeting was conducted in August 2003. 

2.1.2 Work Plan 

A Revised SWP Addendum was generated to discuss the planned work practices at the Site (NAVFAC 
Hawaii 2007b).  The SWP Addendum covered all of the planned activities at the Site, but did not include 
a Sampling and Analysis Plan, Project Quality Control Plan (PQCP), and Site Health and Safety Plan 
(SHSP).  These documents were submitted and approved prior to commencement of the original RA 
(NAVFAC Pacific 2003b - d). 

2.1.3 Pre-mobilization Site Survey 

Prior to field operations, the Health and Safety/Quality Control (HS/QC) Supervisor, Site Superintendent, 
Project Manager, and Bio Treatment Facility (BTF) Supervisor conducted a pre-mobilization site survey. 
This was performed to determine the existing Site conditions, confirm delineation of work zones, assess 
Site access issues, and to identify any hazards that may affect the health and safety of project personnel 
and BTF personnel during field activities.  This survey included the following: 

 Determination of safe access and movement within work areas; 

 Identification of utilities requiring protection and confirmation that there were no high voltage 
lines in the area; 

 Establishment of excavation sequence at the Site; 

 Identification of key security access points, particularly for heavy equipment and semi tractor-
trailers; and 

 Identification of safe stockpiling, staging areas, and equipment storage areas. 

All parties were amenable to inter-locking the Contractor lock with the Facility lock at the access point to 
the Site to allow the Contractor additional time at the end of each work day to complete scheduled tasks.  
The Contractor was responsible for securing the Site at the end of each work day using the inter-locked 
Contractor and Facility locks. 

2.1.4 Health and Safety, Quality Control and Environmental Protection Requirements 

The Contractor was responsible for the health and safety of all employees and subcontractors working at 
the Site, and followed the applicable reference guidance documents, including: 

 Safety and Health Requirements Manual, United States Army Corps of Engineers (USACE) EM 
385-1-1 (2003); 
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 Occupational Safety and Health Guidance Manual for Hazardous Waste Site Activities, (NIOSH 
1985); and 

 29 Code of Federal Regulations (CFR) 1910, Occupational Safety and Health Administration 
(OSHA), Occupational Safety and Health Standards (1999). 

The SHSP (NAVFAC Pacific 2003c) specified the necessary monitoring, inspection, controls, training, 
reporting, and communication for this RA.  All applicable personnel read and signed the SHSP to verify 
their understanding of the plan, prior to any onsite work.  Furthermore, daily safety tailgate meetings were 
conducted prior to the start of each workday, reviewing the Activity Hazard Analyses for the anticipated 
specific tasks being conducted, and safety precautions necessary to complete these tasks safely.  All work 
was performed in Level D Personal Protective Equipment (PPE); except for excavation and packaging of 
soil, which were initially performed in Level C PPE.  Air monitoring for the COC was implemented for 
the workers during the excavation and packaging of the soil.  Laboratory analytical results for personal air 
monitoring samples are included in Appendix B.   Analytical results for the personal air monitoring 
indicated that the concentrations of all COCs were below their respective permissible exposure limits 
warranting a down-grade in PPE for the re-packaging effort described later in this RVR. 

The requirements of the PQCP (NAVFAC Pacific 2003b) were implemented during all phases of the 
project.  This included inspections, tests, and periodic quality control meetings at the Site to track and 
report progress.  The PQCP described procedures established to insure all work was performed in a 
manner that met the project specifications, the original SWP and Revised SWP Addendum; and 
conformed to the contract requirements and applicable regulations. 

The Site was not designated as an area of archeological interest. 

2.2 SURFACE AND SUBSURFACE DELINEATION SOIL SAMPLING 
Between July 2 and December 28, 2007, Contractor personnel supervised the collection of surface and 
subsurface soil samples.  The purpose of the sampling was to determine the lateral and vertical extent of 
contamination with respect to USEPA Region IX Residential PRGs for OCP COC and for arsenic.  A 
total of 35 soil samples (EL001 to EL035), including three field duplicate samples were collected from 12 
locations to delineate the Site with respect to residential cleanup criteria.  All samples were properly 
labeled, placed in a cooler with ice, and tracked with chain-of-custody procedures.  Upon receipt at the 
contract laboratory, soil samples were analyzed for organochlorine pesticides (OCP) using USEPA 
Method 8081 and arsenic using USEPA Method 6020.  Analytical results are summarized in Table 2-1 
and sample locations are depicted on Figure 2-1.  Photographic documentation is included in Appendix 
A, and laboratory analytical results are provided in Appendix B. 

The validation of OCP and arsenic consisted of evaluation of QC parameters including sample 
preservation, handling and transport, chain-of-custody and holding times, calibration, blanks, surrogate 
spike, matrix spike, matrix spike duplicate, laboratory control samples and field duplicates.  The data was 
within the QC parameters and met validation parameters.  A report summarizing the Precission, 
Accuracy, Representitiveness, Comparability, and Completeness (PARCC) is included in Appendix C.  
Copies of the data validation reports for this data set are provided in Appendix C.   

At each sample location where historical analytical results exceeded residential cleanup criteria, a new 
“stepout” soil sample was collected.  Each lateral stepout sample was collected five feet further out (from 
the center of the site) from the location of the sample that exceeded the cleanup criteria.  If analytical 
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results from the stepout sample exceeded cleanup criteria, another lateral stepout sample was collected, 
five feet further out from the center of the site.  This process continued until analytical results were below 
the cleanup criteria.  Vertical depth samples were collected progressively deeper at two foot intervals until 
analytical results were below cleanup criteria.  Note that once cleanup criteria were met for a particular 
COC, that particular COC was considered delineated and therefore was not analyzed in subsequent lateral 
stepout samples, or in subsequent vertical depth samples at that particular location. 

On July 2 and 23, 2007, Contractor personnel collected 11 soil samples (EL001 to EL011), including one 
field duplicate sample (EL002) at 11 locations (DCA-020 through DCA-031) to determine the lateral 
extent of contamination with respect to residential cleanup criteria.  Sample location DCA-020 and DCA-
021 were collocated samples.  The soil samples were collected using disposable plastic scoops and placed 
in clean, laboratory-furnished glass jars fitted with Teflon®-lined lids. 

On August 2, 2007, Contractor personnel collected two surface soil samples (EL012 and EL028), 
including one field duplicate sample (EL028) from one final lateral delineation location (DCA-032).  In 
addition to the two surface soil samples, Contractor personnel supervised the advancement of eight 
borings using a truck-mounted PowerProbe 9630 direct push drill rig (Photo 1).  A total of 20 soil 
samples were collected between two to eight feet below ground surface (bgs) from the eight sample 
locations.  These sample locations included DCA-011, DCA-024, DCA-026, DCA-027, DCA-029, DCA-
032, SS-11 and SS-13. 

At each boring location a continuous sample was collected using clear, 1.25-inch diameter polyvinyl 
chloride (PVC) tube fitted within a core barrel.  The core barrel and sample tube were advanced in each 
boring to the appropriate sample depth at which time the core barrel containing the sample tube was 
removed.  A tape measure was used to measure the exact distance corresponding to the appropriate 
sample depth.  A PVC cutter was used to cut a sample from the sample tube length and the ends of the 
sample were covered with Teflon® tape and plastic end caps. 

On December 28, 2007, the final two delineation soil samples (EL034 and EL035), were collected from 
one sample location (DCA-11) at a depth of 10 feet bgs.  Sample EL034 was the primary field sample and 
Sample EL035 was a field duplicate.  Contractor personnel collected the samples after excavation 
activities had been completed by using the Hitachi excavator bucket to grab in-situ soil from the center of 
the floor of the 10-ft excavation.  The excavated soil was placed in a clean, laboratory-furnished jars fitted 
with a Teflon®-lined lids.  Analytical results are summarized in Table 2-1.  Laboratory analytical reports 
are provided in Appendix B.  

Table 2-1:  Analytical Results for Initial Surface and Subsurface Soil Samples 

USEPA SAMPLE ID 
FIELD SAMPLE 

ID 
DEPTH  
(ft bgs) 

DATE 
SAMPLED 

Analytical Detections  
(mg/kg) 

EL001 DCA-021 0 7/2/2007 heptachlor epoxide <0.00563 
α-Chlordane   <0.00636 
γ-Chlordane   0.0282 
4, 4'-DDD   <0.00569 

4, 4'-DDE   0.610  
4, 4'-DDT   0.0975 

Arsenic <5.60 
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USEPA SAMPLE ID 
FIELD SAMPLE 

ID 
DEPTH  
(ft bgs) 

DATE 
SAMPLED 

Analytical Detections  
(mg/kg) 

EL002(a) DCA-022 0 7/2/2007 heptachlor epoxide <0.0112 
α-Chlordane   <0.0127 
γ-Chlordane   0.0430 
4, 4'-DDD   <0.0114 

4, 4'-DDE   0.941  
4, 4'-DDT   0.107 

Arsenic <5.39 

EL003 DCA-023 0 7/2/2007 heptachlor epoxide <0.0113 
α-Chlordane   0.0115 
γ-Chlordane   0.0119 
4, 4'-DDD   <0.0114 
4, 4'-DDE   0.0390 
4, 4'-DDT   0.00883 

Arsenic   2.24 
EL004 DCA-024 0 7/2/2007 heptachlor epoxide  <0.0562 

α-Chlordane   0.140 
γ-Chlordane   0.260 
4, 4'-DDD   <0.0114 

4, 4'-DDE   6.180 
4, 4'-DDT   1.460 

Arsenic <4.97 

EL005 DCA-025 0 7/2/2007 heptachlor epoxide <0.0113 
α-Chlordane   0.325 
γ-Chlordane   0.444 
4, 4'-DDD   0.607 
4, 4'-DDE   1.250 
4, 4'-DDT   0.400 

Arsenic <5.43 

EL006 DCA-026 0 7/2/2007 heptachlor epoxide  <0.0566 
α-Chlordane   <0.0638 
γ-Chlordane   0.243  
4, 4'-DDD   0.173 
4, 4'-DDE  5.550 
4, 4'-DDT   2.650 

Arsenic <5.17 

EL007 DCA-027 0 7/2/2007 heptachlor epoxide  <0.0562 
α-Chlordane   <0.0634 
γ-Chlordane   <0.0629 
4, 4'-DDD   <0.0567 

4, 4'-DDE  2.410 
4, 4'-DDT   <0.0686 

Arsenic <5.50 
EL008 DCA-028 0 7/2/2007 heptachlor epoxide <0.00112 

α-Chlordane   <0.00127 
γ-Chlordane   0.00303 
4, 4'-DDD   0.00404 
4, 4'-DDE  0.0411  
4, 4'-DDT   0.0289 

 Arsenic <4.67 
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USEPA SAMPLE ID 
FIELD SAMPLE 

ID 
DEPTH  
(ft bgs) 

DATE 
SAMPLED 

Analytical Detections  
(mg/kg) 

EL009 DCA-029 0 7/23/2007 heptachlor epoxide <0.0207 
α-Chlordane   0.0146 
γ-Chlordane   0.0142 
 4, 4'-DDD   0.0596 

4, 4'-DDE  1.740  
4, 4'-DDT   0.583 

Arsenic NA  

EL010 DCA-030 0 7/23/2007 heptachlor epoxide <0.0210 
α-Chlordane   0.0284 
γ-Chlordane   0.0311 
4, 4'-DDD   <0.0421 

4, 4'-DDE  1.210  
4, 4'-DDT   0.241 

Arsenic NA 

EL011 DCA-031 0 7/23/2007 heptachlor epoxide <0.0203 
α-Chlordane   <0.0203 
γ-Chlordane   <0.0203 
4, 4'-DDD   <0.0405 

4, 4'-DDE  0.200  
4, 4'-DDT   0.0753 

Arsenic NA 

EL012 DCA-032 0 8/2/2007 heptachlor epoxide <0.0211 
α-Chlordane   0.0728 
γ-Chlordane   0.0763 
4, 4'-DDD   0.0915 
4, 4'-DDE   0.628 
4, 4'-DDT   0.211 

Arsenic NA 

EL013 DCA-032 2 8/2/2007 heptachlor epoxide   NA 
α-Chlordane   NA 
γ-Chlordane   NA 
4, 4'-DDD   NA 
4, 4'-DDE   NA 
4, 4'-DDT   NA 

Arsenic NA 

EL014 DCA-032 4 8/2/2007 heptachlor epoxide   NA 
α-Chlordane   NA 
γ-Chlordane   NA 
4, 4'-DDD   NA 
4, 4'-DDE   NA 
4, 4'-DDT   NA 

Arsenic NA 

EL015 DCA-032 6 8/2/2007 heptachlor epoxide   NA 
α-Chlordane   NA 
γ-Chlordane   NA 
4, 4'-DDD   NA 
4, 4'-DDE   NA 
4, 4'-DDT   NA 

Arsenic NA 
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USEPA SAMPLE ID 
FIELD SAMPLE 

ID 
DEPTH  
(ft bgs) 

DATE 
SAMPLED 

Analytical Detections  
(mg/kg) 

EL016 DCA-029 2 8/2/2007 heptachlor epoxide   NA 
α-Chlordane   NA 
γ-Chlordane   NA 
4, 4'-DDD   NA  

4, 4'-DDE   0.0564 
4, 4'-DDT   NA 

Arsenic NA 

EL017 DCA-029 4 8/2/2007 heptachlor epoxide   NA 
α-Chlordane   NA 
γ-Chlordane   NA 
4, 4'-DDD   NA 
4, 4'-DDE   NA 
4, 4'-DDT   NA 

Arsenic NA 

EL018 DCA-029 6 8/2/2007 heptachlor epoxide   NA 
α-Chlordane   NA 
γ-Chlordane   NA 
4, 4'-DDD   NA 
4, 4'-DDE   NA 
4, 4'-DDT   NA 

Arsenic NA 

EL019 DCA-024 2 8/2/2007 heptachlor epoxide <0.00104 
α-Chlordane   NA 
γ-Chlordane   NA 
4, 4'-DDD   NA  

4, 4'-DDE   0.0670 
4, 4'-DDT   NA 

Arsenic NA 

EL020 DCA-024 4 8/2/2007 heptachlor epoxide   NA 
α-Chlordane   NA 
γ-Chlordane   NA 
4, 4'-DDD   NA 
4, 4'-DDE   NA 
4, 4'-DDT   NA 

Arsenic NA 

EL021 DCA-024 6 8/2/2007 heptachlor epoxide   NA 
α-Chlordane   NA 
γ-Chlordane   NA 
4, 4'-DDD   NA 
4, 4'-DDE   NA 
4, 4'-DDT   NA 

Arsenic NA 

EL022 DCA-026 2 8/2/2007 heptachlor epoxide <0.00105 
α-Chlordane   NA 
γ-Chlordane   NA 
4, 4'-DDD   NA  

4, 4'-DDE   <0.00210 
4, 4'-DDT   <0.00210 

Arsenic NA 
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USEPA SAMPLE ID 
FIELD SAMPLE 

ID 
DEPTH  
(ft bgs) 

DATE 
SAMPLED 

Analytical Detections  
(mg/kg) 

EL023 DCA-026 4 8/2/2007 heptachlor epoxide   NA 
α-Chlordane   NA 
γ-Chlordane   NA 
4, 4'-DDD   NA 
4, 4'-DDE   NA 
4, 4'-DDT   NA 

Arsenic NA 

EL024 DCA-026 6 8/2/2007 heptachlor epoxide   NA 
α-Chlordane   NA 
γ-Chlordane   NA 
4, 4'-DDD   NA 
4, 4'-DDE   NA 
4, 4'-DDT   NA 

Arsenic NA 

EL025 DCA-027 2 8/2/2007 heptachlor epoxide <0.0216 
α-Chlordane   NA 
γ-Chlordane   NA 
4, 4'-DDD   NA  

4, 4'-DDE   0.379 
4, 4'-DDT   NA 

Arsenic NA 

EL026 DCA-027 4 8/2/2007 heptachlor epoxide   NA 
α-Chlordane   NA 
γ-Chlordane   NA 
4, 4'-DDD   NA 
4, 4'-DDE   NA 
4, 4'-DDT   NA 

Arsenic NA 

EL027 DCA-027 6 8/2/2007 heptachlor epoxide   NA 
α-Chlordane   NA 
γ-Chlordane   NA 
4, 4'-DDD   NA 
4, 4'-DDE   NA 
4, 4'-DDT   NA 

Arsenic NA 

EL028(a) DCA-032 0 8/2/2007 heptachlor epoxide <0.0208 
α-Chlordane   0.115 
γ-Chlordane   0.114 
 4, 4'-DDD   0.0552 
4, 4'-DDE   0.978 
4, 4'-DDT   0.360 

Arsenic NA 

EL029 DCA-011 8 8/2/2007 heptachlor epoxide   NA 
α-Chlordane   NA 
γ-Chlordane   NA 
4, 4'-DDD   NA 
4, 4'-DDE   NA 
4, 4'-DDT   NA  
Arsenic   46.5 
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USEPA SAMPLE ID 
FIELD SAMPLE 

ID 
DEPTH  
(ft bgs) 

DATE 
SAMPLED 

Analytical Detections  
(mg/kg) 

EL030 SS-11 4 8/2/2007 heptachlor epoxide   NA 
α-Chlordane   NA 
γ-Chlordane   NA  

4, 4'-DDD   <0.00214 
4, 4'-DDE   <0.00214 

4, 4'-DDT   0.0172 
Arsenic NA 

EL031 SS-11 6 8/2/2007 heptachlor epoxide   NA 
α-Chlordane   NA 
γ-Chlordane   NA 
4, 4'-DDD   NA 
4, 4'-DDE   NA 
4, 4'-DDT   NA  

Arsenic NA 

EL032 SS-13 4 8/2/2007 heptachlor epoxide <0.00107 
α-Chlordane   0.0586 
γ-Chlordane   0.0605 

4, 4'-DDD   0.148 
4, 4'-DDE   0.662 
4, 4'-DDT   2.170 

Arsenic NA 

EL033 SS-13 6 8/2/2007 heptachlor epoxide   NA 
α-Chlordane   NA 
γ-Chlordane   NA 
4, 4'-DDD   NA 
4, 4'-DDE   NA  

4, 4'-DDT   0.0263 
Arsenic NA 

EL034 DCA-11 10 12/28/2007 heptachlor epoxide   NA 
α-Chlordane   NA 
γ-Chlordane   NA 
4, 4'-DDD   NA 
4, 4'-DDE   NA 
4, 4'-DDT   NA  
Arsenic   3.17 

EL035(a) DCA-11 10 12/28/2007 heptachlor epoxide   NA 
α-Chlordane   NA 
γ-Chlordane   NA 
4, 4'-DDD   NA 
4, 4'-DDE   NA 
4, 4'-DDT   NA  
Arsenic   2.22 

  
Notes: 
All results reported in milligrams per kilogram (mg/kg). 
(a) - indicates field duplicate sample. 
ID – identification. 
NA – not analyzed. 
ft bgs – feet below ground surface. 
Results in bold indicate concentrations exceed residential cleanup criteria. 
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2.3 POST-EXCAVATION, SUPPLEMENTAL SUBSURFACE SOIL SAMPLING 
Subsequent to excavation activities, review of the pre-excavation data showed that six sample locations, 
used as lateral or vertical delineation points, had analytical results in excess of cleanup criteria.  These 
samples had been used to define the boundary between excavation horizons of differing depths.  The soil 
at each of the specific sample locations was subsequently removed during excavation, but there were no 
adjacent samples documenting analytical results below cleanup criteria. These sample locations included 
DCA-09, DCA-10/-10D, DCA-12, DCA-14, DCA-16, SS-09/DCA-07, and SS-12. 

To rectify this situation, additional subsurface soil sampling was performed. On February 25, 2008, 
Contractor personnel supervised the collection of six subsurface soil samples (EL036 to EL041) to further 
assess the specific locations DCA-033 to DCA-038 at the Site with respect to residential cleanup criteria 
(Photo 2).  At each of those locations, direct push sampling techniques were used to collect a sample at 1-
ft perpendicular to the edge of the excavation transition.   

The sampling rods were advanced to the appropriate depth at the contact of clean fill material and in-situ 
soil (Photo 3).  The clear PVC sampling tube was removed and a soil sample was collected at the 
interface, ensuring collection of in-situ soil.  A discrete soil sample was cut from the sample tube, covered 
with Teflon® tape and end caps, labeled, and placed in a cooler with ice (Photo 4).  The samples were 
hand delivered by Contractor personnel under chain-of-custody the same day of collection.  Analytical 
results are summarized in Table 2-2.  Sample locations are depicted in Figure 2-1.  Laboratory analytical 
reports are provided in Appendix B. 

The validation of OCP and arsenic consisted of evaluation of QC parameters including sample 
preservation, handling and transport, chain-of-custody and holding times, calibration, blanks, surrogate 
spike, matrix spike, matrix spike duplicate, laboratory control samples and field duplicates.  The data was 
within the QC parameters and met validation parameters.  Copies of the data validation report for this data 
set and the PARCC report are provided in Appendix C.    

Table 2-2:  Analytical Results for Post-excavation Subsurface Soil Samples 

USEPA SAMPLE ID 
FIELD SAMPLE 

ID 
DEPTH  
(ft bgs) DATE SAMPLED 

Analytical Detections  
(mg/kg) 

EL036 DCA-033 2 02/25/2008 heptachlor epoxide   NA 
α-Chlordane   NA 
γ-Chlordane   NA 

4, 4'-DDD  <0.00027 
4, 4'-DDT   NA  

4, 4'-DDE  0.0032 
Arsenic NA 

EL037 DCA-034 2 02/25/2008 heptachlor epoxide   NA 
α-Chlordane   NA 
γ-Chlordane   NA 
4, 4'-DDD   NA 
4, 4'-DDE   NA 
4, 4'-DDT   NA  

Arsenic  1.2 
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USEPA SAMPLE ID 
FIELD SAMPLE 

ID 
DEPTH  
(ft bgs) DATE SAMPLED 

Analytical Detections  
(mg/kg) 

EL038 DCA-035 4 02/25/2008 heptachlor epoxide   NA 
α-Chlordane   NA 
γ-Chlordane   NA 
4, 4'-DDD   NA  

4, 4'-DDE  0.340 
4, 4'-DDT  0.360 

Arsenic NA 
EL039 DCA-036 2 02/25/2008 heptachlor epoxide   NA 

α-Chlordane   NA 
γ-Chlordane   NA 
4, 4'-DDD   NA  

4, 4'-DDE  0.280 
4, 4'-DDT  0.110 

Arsenic NA 

EL040 DCA-037 2 02/25/2008 heptachlor epoxide   NA 
α-Chlordane   <0.00013 
γ-Chlordane   <0.00013  

4, 4'-DDD  0.00062 J 
4, 4'-DDE  0.003 

4, 4'-DDT   0.002J 
Arsenic  0.74 

EL041 DCA-038 4 02/25/2008 heptachlor epoxide   NA 
α-Chlordane   NA 
γ-Chlordane   NA  
4, 4'-DDD  0.420 
4, 4'-DDE  0.950 
4, 4'-DDT  0.530 

Arsenic NA 
Notes: 
All results reported in milligrams per kilogram (mg/kg). All reported sample concentrations represent dry sample weight. 
ID – Identification. 
ft bgs – feet below ground surface. 
NA – not analyzed. 
J – Result is less than the Reporting Limit but greater than or equal to the Method Detection Limit and the  
concentration is an approximate value. 
 

On March 14, 2008, Contractor personnel collected one final soil sample (EL043) from approximately 2 
ft bgs using a hand auger and other hand tools (Photo 5).  This sample was collected to further assess 
OCP with respect to residential cleanup criteria and in relation to sample SS-12.  The final soil sample 
was collected when a change in lithology from clean, reddish brown silty clay fill material to tan to white 
coralline sand was observed, assuring collection of native soil (Photo 6).  A disposable scoop was used to 
place the soil in a clean, laboratory-furnished 8-ounce jar fitted with a Teflon®-lined lid.  The sample was 
sealed, labeled, and placed on ice.  The sample was hand delivered by Contractor personnel under chain-
of-custody the same day of collection.  Analytical results are summarized in Table 2-3.  Sample location 
is depicted in Figure 2-1.  The laboratory analytical report is provided in Appendix B.  A copy of the data 
validation report for this sample and the PARCC report are included in Appendix C.   
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Table 2-3:  Analytical Results for Final Post-excavation Subsurface Soil Sample 

USEPA SAMPLE ID 
FIELD SAMPLE 

ID 
DEPTH  
(ft bgs) DATE SAMPLED 

Analytical Detections  
(mg/kg) 

EL043 DCA-035 2 03/14/2008 heptachlor epoxide   NA 
α-Chlordane   NA 
γ-Chlordane   NA  

4, 4'-DDD   0.022 J 
4, 4'-DDE  0.560 
4, 4'-DDT   0.340 

Arsenic NA 
Notes: 
All results reported in milligrams per kilogram (mg/kg). All reported sample concentrations represent dry sample weight. 
ID – Identification. 
ft bgs – feet below ground surface. 
NA – not analyzed. 
J – Result is less than the Reporting Limit but greater than or equal to the Method Detection Limit and the concentration is an 

approximate value. 
 

2.4 DELINEATION ASSESSMENT AND FINAL EXCAVATION LIMITS 
Analytical results from the previous site investigations, the initial delineation soil sampling and the post-
excavation subsurface soil sampling were used to create and confirm the final lateral and vertical limits of 
excavation with respect to residential cleanup criteria.  Based on this combined data set, four distinct 
depths (2-foot, 4-foot, 6-foot and 10-foot) were identified as final excavation limits (Figure 2-1).  These 
final excavation limits were determined when all COC were detected at concentrations below their 
respective cleanup criteria. 

In preparation of this RVR, data verification was performed for previously collected data at the former 
DCA.  During this review, a discrepancy was discovered for the 2-foot sample (004TR1469) collected at 
sampling location DCA-12 in 2002.  The results initially reported for 004TR1469 indicated that all OCP  
levels were below site specific cleanup goals; however, verification of these results using Navy archived 
analytical data determined that OCP levels in 004TR1469 actually exceeded cleanup goals.  See Sections 
2.4.2 and 4.0 for further discussion. 

2.4.1 Vertical and Lateral Delineation for Arsenic 

Arsenic was detected at five sample locations in excess of the cleanup criteria of 22 mg/kg.  At each 
location, additional soil samples were collected to delineate the Site both vertically and laterally with 
respect to arsenic.  Analytical results for the vertical and lateral delineation of arsenic are summarized in 
Table 2-4.  Sample locations and analytical results for the vertical and lateral delineation of arsenic are 
presented on Figure 2-2. 
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Table 2-4:  Analytical Results for Arsenic Delineation (December 1994 to February 2008) 
 

USEPA 
SAMPLE ID 

FIELD 
SAMPLE 

ID 

SAMPLE 
DEPTH  
(ft bgs) 

EXCAVATION 
DEPTH 
(ft bgs) 

DATE 
SAMPLED 

Analytical Detections  
(mg/kg) 

SS-07 
SB016 SS-07 0 2 12/20/1994 Arsenic   3.3  

SB017 SS-07 2 2 12/20/1994 Arsenic   1.1 

SS-08/ DCA-11/ DCA-011 
SB018 SS-08 0 10 12/20/1994 Arsenic   4.5 
TR1464 DCA-11 0 10 2/4/2002 Arsenic   14.2 
SB019 SS-08 2 10 12/20/1994 Arsenic   4.2 
TR1467 DCA-11  2 10 2/4/2002 Arsenic   71.9 
TR1465 DCA-11 4 10 2/4/2002 Arsenic   34.3 
TR1466 DCA-11 6 10 2/4/2002 Arsenic   42.7 J 
EL029 DCA-011 8 10 8/2/2007 Arsenic   46.5 

EL034 DCA-11 10 10 12/28/2007 Arsenic   3.17 

EL035(a) DCA-11 10 10 12/28/2007 Arsenic   2.22 

SS-09/ DCA-07/ DCA-037 
SB020 SS-09 0 2/4 12/20/1994 Arsenic   50.4 
SB021 SS-09 2 2/4 12/20/1994 Arsenic   40.1 
SB022 SS-09D 2 2/4 12/20/1994 Arsenic   36.1   
TR1448 DCA-07 2 2/4 2/1/2002 Arsenic   0.92 
TR1449 DCA-07 4 2/4 2/1/2002 Arsenic   0.91 

EL040 DCA-037 2 2 02/25/2008 Arsenic  0.74 

SS-11 
SB026 SS-11 0 4 12/20/1994 Arsenic   11.4 
SB027 SS-11 2 4 12/20/1994 Arsenic   3.6 

SS-12 
SB028 SS-12 0 2/4 12/20/1994 Arsenic   3.1 

SB029 SS-12 2 2/4 12/20/1994 Arsenic   5.4 

SS-13 
SB030 SS-13 0 6 12/20/1994 Arsenic   2.5 

SB031 SS-13 2 6 12/20/1994 Arsenic   4.9 

DCA-1 
TR1490 DCA-1 0 2 2/4/2002 Arsenic   1.2 J 

TR1491 DCA-1D  0.5 2 2/4/2002 Arsenic   0.79 

TR1492 DCA-1  2 2 2/4/2002 Arsenic   0.63 

DCA-01 
TR1425 DCA-01 0 2 2/1/2002 Arsenic   10.6 

TR1426 DCA-01 2 2 2/1/2002 Arsenic   2.1 

DCA-02 
TR1427 DCA-02 0 2/4 2/1/2002 Arsenic   2.6 

TR1428 DCA-02 2 2/4 2/1/2002 Arsenic   0.82 

TR1429 DCA-02 4 2/4 2/1/2002 Arsenic   0.46 
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USEPA 
SAMPLE ID 

FIELD 
SAMPLE 

ID 

SAMPLE 
DEPTH  
(ft bgs) 

EXCAVATION 
DEPTH 
(ft bgs) 

DATE 
SAMPLED 

Analytical Detections  
(mg/kg) 

DCA-03 
TR1431 DCA-03 0 2 2/1/2002 Arsenic   8.8 

TR1432 DCA-03 2 2 2/1/2002 Arsenic   2.5 

DCA-04 
TR1435 DCA-04 0 0/2 2/1/2002 Arsenic   4.8 

TR1436 DCA-04 2 0/2 2/1/2002 Arsenic   4.4 

DCA-05 
TR1439 DCA-05 1 0/2 2/1/2002 Arsenic   4.5 

TR1440 DCA-05 2 0/2 2/1/2002 Arsenic   7.4 

DCA-06 
TR1443 DCA-06 0 2 2/1/2002 Arsenic   4.3 

TR1444 DCA-06 2 2 2/1/2002 Arsenic   2.7 

DCA-08 
TR1451 DCA-08 2 4 2/1/2002 Arsenic   2.1 

TR1452 DCA-08 4 4 2/1/2002 Arsenic   0.87 

DCA-09 
TR1454 DCA-09 0 2/4/10 2/1/2002 Arsenic   21.8 

TR1455 DCA-09 2 2/4/10 2/1/2002 Arsenic   2.9 

TR1456 DCA- 09 4 2/4/10 2/1/2002 Arsenic   0.65 

TR1457 DCA- 09 6 2/4/10 2/1/2002 Arsenic   0.47 

DCA-10 
TR1458 DCA- 10 2 4/6/10 2/1/2002 Arsenic   38.9 
TR1460 DCA-10 4 4/6/10 2/1/2002 Arsenic   1 
TR1461 DCA-10D 4 4/6/10 2/1/2002 Arsenic   0.8 
TR1462 DCA-10 6 4/6/10 2/1/2002 Arsenic   0.51 

DCA-12 
TR1468 DCA-12 0 2/6/10 2/4/2002 Arsenic   202 
TR1469 DCA-12 2 2/6/10 2/4/2002 Arsenic   251 
EL037 DCA-034 2 2 02/25/2008 Arsenic  1.2 

TR1470 DCA-12 4 2/6/10 2/4/2002 Arsenic   0.8 
TR1471 DCA-12 6 2/6/10 2/4/2002 Arsenic   0.61 

DCA-13 
TR1472 DCA-13 0 2/10 2/4/2002 Arsenic   6.5 

TR1473 DCA-13 2 2/10 2/4/2002 Arsenic   3 UJ 

TR1474 DCA-13 4 2/10 2/4/2002 Arsenic   3.3 

TR1475 DCA-13  6 2/10 2/4/2002 Arsenic   0.59 

DCA-14 
TR1476 DCA-14  0 4/6 2/4/2002 Arsenic   42.1 

TR1477 DCA-14  2 4/6 2/4/2002 Arsenic   29.1 

TR1478 DCA-14  4 4/6 2/4/2002 Arsenic   1.9 
TR1479 DCA-14  6 4/6 2/4/2002 Arsenic   0.56 
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USEPA 
SAMPLE ID 

FIELD 
SAMPLE 

ID 

SAMPLE 
DEPTH  
(ft bgs) 

EXCAVATION 
DEPTH 
(ft bgs) 

DATE 
SAMPLED 

Analytical Detections  
(mg/kg) 

DCA-15 
TR1480 DCA-15  0 2 2/4/2002 Arsenic   4.2 
TR1481 DCA-15  2 2 2/4/2002 Arsenic   0.47 

DCA-16 
TR1485 DCA-16 0 2/4 2/4/2002 Arsenic   8.2 

TR1486 DCA-16 2 2/4 2/4/2002 Arsenic   5.1 

TR1487 DCA-16 4 2/4 2/4/2002 Arsenic   0.77 

DCA-18 
TR1921 DCA-18 0 0/2 4/12/2005 Arsenic   4 

DCA-19 
TR1922 DCA-19 0 0/2 4/12/2005 Arsenic   13.4 

DCA-20 
TR1923 DCA-20 0 0/2 4/12/2005 Arsenic   10.3 

DCA-021/ DCA-022 
EL001 DCA-021 0 0/2 7/2/2007 Arsenic <5.60 

EL002(a) DCA-022 0 0/2 7/2/2007 Arsenic <5.39 

DCA-023 
EL003 DCA-023 0 0/2/10 7/2/2007 Arsenic   2.24 

DCA-024 
EL004 DCA-024 0 2 7/2/2007 Arsenic <4.97 

DCA-025 
EL005 DCA-025 0 0/2 7/2/2007 Arsenic <5.43 

DCA-026 
EL006 DCA-026 0 2 7/2/2007 Arsenic <5.17 

DCA-027 
EL007 DCA-027 0 2 7/2/2007 Arsenic <5.50 

DCA-028 
EL008 DCA-028 0 0/2 7/2/2007 Arsenic <4.67 

Notes: 
All results reported in milligrams per kilogram (mg/kg).  All reported sample concentrations represent dry sample weight. 
ID – Identification. 
< – less than. 
ft bgs – feet below ground surface. 
U – The analyte of interest was not detected to the limit of detection indicated. 
J – The reported value was obtained from a reading that was less than the Contract Required Detection Limit but greater than or 

equal to the Instrument Detection Limit.  If the analyte was analyzed for but not detected, a “U” shall be entered. (Inorganic 
Analyses). 

Results in bold indicate concentrations exceed residential cleanup criteria. 
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2.4.2 Vertical and Lateral Delineation for Organochlorine Pesticides 

Organochlorine pesticides (OCPs), as initially reported, were detected at 23 sample locations in excess of 
their respective residential cleanup criteria.  At each location, additional soil samples were collected to 
delineate the Site both vertically and laterally, with respect to each individual chemical constituent, until 
all chemical constituents were below their respective residential cleanup criteria.  Analytical results for 
the vertical and lateral delineation of OCPs are summarized in Table 2-5.  Sample locations and 
analytical results for the vertical and lateral delineation of OCPs are presented on Figure 2-3. 

Table 2-5:  Analytical Results for Organochlorine Pesticides Delineation (December 1994 to March 2008) 
 

USEPA 
SAMPLE ID 

FIELD 
SAMPLE 

ID 

SAMPLE 
DEPTH  
(ft bgs) 

EXCAVATION 
DEPTH 
(ft bgs) 

DATE 
SAMPLED 

Analytical Detections  
(mg/kg) 

SS-07 
SB016 SS-07 0 2 12/20/1994 α-Chlordane   0.12 

γ-Chlordane   0.13 
 4, 4'-DDD   0.37 

4, 4'-DDE  2.2  
4, 4'-DDT   1.3 

SB017 SS-07 2 2 12/20/1994 α-Chlordane  ND 
γ-Chlordane   ND 
 4, 4'-DDD   ND 
4, 4'-DDE  0.26  
4, 4'-DDT   0.28 

SS-08/ DCA-11 
SB018 SS-08 0 10 12/20/1994 α-Chlordane  ND 

γ-Chlordane   ND 
 4, 4'-DDD   ND 
4, 4'-DDE  17  
4, 4'-DDT   16 

TR1464 DCA-11 0 10 2/4/2002 heptachlor epoxide   0.054 NJ 
α-Chlordane   0.27 J 
γ-Chlordane   0.46 J 

4, 4'-DDD   1.5 J 
4, 4'-DDE   16 J 
4, 4'-DDT   8.1 J 

SB019 SS-08 2 10 12/20/1994 α-Chlordane  ND 
γ-Chlordane   ND 
 4, 4'-DDD   ND 
4, 4'-DDE  38  
4, 4'-DDT   99 

TR1467 DCA-11  2 10 2/4/2002 heptachlor epoxide   0.0075 U 
α-Chlordane   0.0075 U 
γ-Chlordane   0.016  

4, 4'-DDD   0.12  
4, 4'-DDE   1.1 D 
4, 4'-DDT   0.22  

TR1465 DCA-11 4 10 2/4/2002 heptachlor epoxide   0.0071 UJ 
α-Chlordane   0.094 J 
γ-Chlordane   0.11 NJ 

4, 4'-DDD   8.4 J 
4, 4'-DDE   4.4 J 
4, 4'-DDT   6.8 J 
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USEPA 
SAMPLE ID 

FIELD 
SAMPLE 

ID 

SAMPLE 
DEPTH  
(ft bgs) 

EXCAVATION 
DEPTH 
(ft bgs) 

DATE 
SAMPLED 

Analytical Detections  
(mg/kg) 

TR1466 DCA-11 6 10 2/4/2002 heptachlor epoxide   0.007 UJ 
α-Chlordane   0.007 UJ 
γ-Chlordane   0.007 UJ 

4, 4'-DDD   0.041 J 
4, 4'-DDE   0.023 J 
4, 4'-DDT   0.03 J 

SS-09/ DCA-07/ DCA-037 
SB020 SS-09 0 2/4 12/20/1994 α-Chlordane   5.4 

γ-Chlordane   6.9  
4, 4'-DDD   71 
4, 4'-DDE  77  
4, 4'-DDT   18 

SB021 SS-09 2 2/4 12/20/1994 α-Chlordane   2.6 
γ-Chlordane   3.3  

4, 4'-DDD   130 
4, 4'-DDE  60  
4, 4'-DDT   1.8 

SB022 SS-09D 2 2/4 12/20/1994 α-Chlordane   2.3 
γ-Chlordane   2.7  

4, 4'-DDD   130 
4, 4'-DDE  53 
4, 4'-DDT   ND  

TR1448 DCA-07 2 2/4 2/1/2002 heptachlor epoxide   0.087 U 
α-Chlordane   0.087 U 
γ-Chlordane   1.8 JN  

4, 4'-DDD   12 J 
4, 4'-DDE   81 J 

4, 4'-DDT   0.18 U 
EL040 DCA-037 2 2 02/25/2008 heptachlor epoxide   0.00067 

α-Chlordane   <0.00013 
γ-Chlordane   <0.00013  

4, 4'-DDD  0.00062 J 
4, 4'-DDE  0.003 

4, 4'-DDT   0.002J 

TR1449 DCA-07 4 2/4 2/1/2002 heptachlor epoxide   0.0072 UJ 
α-Chlordane   0.0072 UJ 
γ-Chlordane   0.0072 UJ 

4, 4'-DDD   0.4 J 
4, 4'-DDE   1.1 J 
4, 4'-DDT   0.18 J 

SS-11 
SB026 SS-11 0 4 12/20/1994 α-Chlordane  ND 

γ-Chlordane   ND 
4, 4'-DDD   150 
4, 4'-DDE  67  
4, 4'-DDT   10 

SB027 SS-11 2 4 12/20/1994 α-Chlordane  ND 
γ-Chlordane   ND 
4, 4'-DDD   130 
4, 4'-DDE  58 
4, 4'-DDT   2.7 
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USEPA 
SAMPLE ID 

FIELD 
SAMPLE 

ID 

SAMPLE 
DEPTH  
(ft bgs) 

EXCAVATION 
DEPTH 
(ft bgs) 

DATE 
SAMPLED 

Analytical Detections  
(mg/kg) 

EL030 SS-11 4 4 8/2/2007 heptachlor epoxide   NA 
α-Chlordane   NA 
γ-Chlordane   NA  

4, 4'-DDD   <0.00214 
4, 4'-DDE   <0.00214 

4, 4'-DDT   0.0172 

SS-12/ DCA-14/ DCA-035 
SB028 SS-12 0 2/4/6 12/20/1994 α-Chlordane   0.17 

γ-Chlordane   0.15  
4, 4'-DDD   0.23 
4, 4'-DDE  2.5 
4, 4'-DDT   1.1 

TR1476 DCA-14  0 2/4/6 2/4/2002 heptachlor epoxide   0.61 J 
α-Chlordane   51 
γ-Chlordane   62  
4, 4'-DDD   100 
4, 4'-DDE   650 
4, 4'-DDT   3000 

SB029 SS-12 2 2/4/6 12/20/1994 α-Chlordane   1.4 
γ-Chlordane   1.2  
4, 4'-DDD   2.4 
4, 4'-DDE  8.6  
4, 4'-DDT   5.2 

TR1477 DCA-14  2 2/4/6 2/4/2002 heptachlor epoxide   0.23 D 
α-Chlordane   1.4 D 
γ-Chlordane   1.4 D 
4, 4'-DDD   2.3 D 
4, 4'-DDE   10 D 
4, 4'-DDT   16 D 

EL043 DCA-035 2 2/4/6 03/14/2008 heptachlor epoxide   0.0077 
α-Chlordane   NA 
γ-Chlordane   NA  

4, 4'-DDD   0.022 J 
4, 4'-DDE  0.560 
4, 4'-DDT   0.340 

TR1478 DCA-14  4 2/4/6 2/4/2002 heptachlor epoxide   0.007 UJ 
α-Chlordane   0.075 J 
γ-Chlordane   0.087 J 

4, 4'-DDD   0.2 J 
4, 4'-DDE   1.2 J 
4, 4'-DDT   2.1 J 

EL038 DCA-035 4 2/4/6 02/25/2008 heptachlor epoxide   NA 
α-Chlordane   NA 
γ-Chlordane   NA 
4, 4'-DDD   NA  

4, 4'-DDE  0.340 
4, 4'-DDT  0.360 

TR1479 DCA-14  6 2/4/6 2/4/2002 heptachlor epoxide   0.0073 UJ 
α-Chlordane   0.0073 UJ 
γ-Chlordane   0.0073 UJ 

4, 4'-DDD   0.015 UJ 
4, 4'-DDE   0.05 J 
4, 4'-DDT   0.053 J 
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USEPA 
SAMPLE ID 

FIELD 
SAMPLE 

ID 

SAMPLE 
DEPTH  
(ft bgs) 

EXCAVATION 
DEPTH 
(ft bgs) 

DATE 
SAMPLED 

Analytical Detections  
(mg/kg) 

SS-13 
SB030 SS-13 0 6 12/20/1994 α-Chlordane   0.14 

γ-Chlordane   0.13  
4, 4'-DDD   ND 
4, 4'-DDE  3.9 
4, 4'-DDT   1.5 

SB031 SS-13 2 6 12/20/1994 α-Chlordane   0.27 
γ-Chlordane   0.31 

4, 4'-DDD   ND 
4, 4'-DDE  ND  
4, 4'-DDT   4.4 

EL032 SS-13 4 6 8/2/2007 heptachlor epoxide <0.00107 
α-Chlordane   0.0586 
γ-Chlordane   0.0605 

4, 4'-DDD   0.148 
4, 4'-DDE   0.662 
4, 4'-DDT   2.170 

EL033 SS-13 6 6 8/2/2007 heptachlor epoxide   NA 
α-Chlordane   NA 
γ-Chlordane   NA 
4, 4'-DDD   NA 
4, 4'-DDE   NA  

4, 4'-DDT   0.0263 

DCA-01 
TR1425 DCA-01 0 2 2/1/2002 heptachlor epoxide   0.0079 UJ 

α-Chlordane   0.089 J 
γ-Chlordane   0.098 J 

4, 4'-DDD   0.16 J 
4, 4'-DDE   9.6 J 
4, 4'-DDT   3.9 J 

TR1426 DCA-01 2 2 2/1/2002 heptachlor epoxide   0.0067 UJ 
α-Chlordane   0.0067 UJ 
γ-Chlordane   0.0067 UJ 

4, 4'-DDD   0.014 UJ 
4, 4'-DDE   0.62 J 
4, 4'-DDT   0.27 J 

DCA-02 
TR1427 DCA-02 0 2/4 2/1/2002 heptachlor epoxide   0.074 U 

α-Chlordane   0.42 D 
γ-Chlordane   0.44 D 

4, 4'-DDD   1.8 D 
4, 4'-DDE   38 D 
4, 4'-DDT   54 D 

TR1428 DCA-02 2 2/4 2/1/2002 heptachlor epoxide   0.0036 UJ 
α-Chlordane   0.0036 UJ 
γ-Chlordane   0.0036 UJ 

4, 4'-DDD   0.072 UJ 
4, 4'-DDE   0.4 J 
4, 4'-DDT   0.6 J 
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USEPA 
SAMPLE ID 

FIELD 
SAMPLE 

ID 

SAMPLE 
DEPTH  
(ft bgs) 

EXCAVATION 
DEPTH 
(ft bgs) 

DATE 
SAMPLED 

Analytical Detections  
(mg/kg) 

TR1429 DCA-02 4 2/4 2/1/2002 heptachlor epoxide   0.0074 UJ 
α-Chlordane   0.0074 UJ 
γ-Chlordane   0.0074 UJ 

4, 4'-DDD   0.015 UJ 
4, 4'-DDE   0.015 UJ 
4, 4'-DDT   0.015 UJ 

DCA-03 
TR1431 DCA-03 0 2 2/1/2002 heptachlor epoxide   0.28 D 

α-Chlordane   3.6 J 
γ-Chlordane   3.3 J 

4, 4'-DDD   2 D 
4, 4'-DDE   60 J 
4, 4'-DDT   25 J 

TR1432 DCA-03 2 2 2/1/2002 heptachlor epoxide   0.0082 U 
α-Chlordane   0.0082 U 
γ-Chlordane   0.0082 U 

4, 4'-DDD   0.016 U 
4, 4'-DDE   0.021  
4, 4'-DDT   0.018 

DCA-04 
TR1435 DCA-04 0 0/2 2/1/2002 heptachlor epoxide   0.0074 UJ 

α-Chlordane   0.0074 UJ 
γ-Chlordane   0.0074 UJ 

4, 4'-DDD   0.015UJ 
4, 4'-DDE   0.83 UJ 
4, 4'-DDT   0.044 UJ 

TR1436 DCA-04 2 0/2 2/1/2002 heptachlor epoxide   0.0081 UJ 
α-Chlordane   0.0081 UJ 
γ-Chlordane   0.0081 UJ 

4, 4'-DDD   0.016 UJ 
4, 4'-DDE   0.016 UJ 
4, 4'-DDT   0.016 UJ 

DCA-05 
TR1439 DCA-05 1 0/2 2/1/2002 heptachlor epoxide   0.0078 UJ 

α-Chlordane   0.0078 UJ 
γ-Chlordane   0.0078 UJ 

4, 4'-DDD   0.016 UJ 
4, 4'-DDE   0.95 J 
4, 4'-DDT   0.48 J 

TR1440 DCA-05 2 0/2 2/1/2002 heptachlor epoxide   0.01 UJ 
α-Chlordane   0.01 UJ 
γ-Chlordane   0.01 UJ 
4, 4'-DDD   0.02 UJ 
4, 4'-DDE   0.045 J 
4, 4'-DDT   0.02 UJ 
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USEPA 
SAMPLE ID 

FIELD 
SAMPLE 

ID 

SAMPLE 
DEPTH  
(ft bgs) 

EXCAVATION 
DEPTH 
(ft bgs) 

DATE 
SAMPLED 

Analytical Detections  
(mg/kg) 

DCA-06 
TR1443 DCA-06 0 2 2/1/2002 heptachlor epoxide   0.0085 UJ 

α-Chlordane   0.0085 UJ 
γ-Chlordane   0.0085 UJ 

4, 4'-DDD   0.017 UJ 
4, 4'-DDE   2.8 J 
4, 4'-DDT   0.26 J 

TR1444 DCA-06 2 2 2/1/2002 heptachlor epoxide   0.0078 UJ 
α-Chlordane   0.0078 UJ 
γ-Chlordane   0.0078 UJ 

4, 4'-DDD   0.016 UJ 
4, 4'-DDE   0.016 UJ 
4, 4'-DDT   0.016 UJ 

DCA-08 
TR1451 DCA-08 2 4 2/1/2002 heptachlor epoxide   0.086 U 

α-Chlordane   0.95 N 
γ-Chlordane   14 JN  
4, 4'-DDD   1200 J 
4, 4'-DDE   140 J 
4, 4'-DDT   24 JN 

TR1452 DCA-08 4 4 2/1/2002 heptachlor epoxide   0.0071 UJ 
α-Chlordane   0.0071 UJ 
γ-Chlordane   0.0071 UJ 

4, 4'-DDD   0.76 J 
4, 4'-DDE   0.54 J 
4, 4'-DDT   0.34 J 

DCA-09/ DCA-033 
TR1454 DCA-09 0 2/4/6 2/1/2002 heptachlor epoxide   0.076 U 

α-Chlordane   0.52 D 
γ-Chlordane   2.5 N 

4, 4'-DDD   230 J 
4, 4'-DDE   90 J 
4, 4'-DDT   2.3 D 

TR1455 DCA-09 2 2/4/6 2/1/2002 heptachlor epoxide   0.087 U 
α-Chlordane   0.39 N 
γ-Chlordane   3.4 JN  

4, 4'-DDD   35 J 
4, 4'-DDE   55 J 

4, 4'-DDT   0.18 U 
 EL036 DCA-033 2 2/4/6 02/25/2008 heptachlor epoxide   0.0012 

α-Chlordane   0.00056 
γ-Chlordane   0.00023 
4, 4'-DDD  <0.00027 

4, 4'-DDE  0.0032 
4, 4'-DDT   0.00048 
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USEPA 
SAMPLE ID 

FIELD 
SAMPLE 

ID 

SAMPLE 
DEPTH  
(ft bgs) 

EXCAVATION 
DEPTH 
(ft bgs) 

DATE 
SAMPLED 

Analytical Detections  
(mg/kg) 

TR1456 DCA- 09 4 2/4/6 2/1/2002 heptachlor epoxide   0.0068 UJ 
α-Chlordane   0.0068 UJ 
γ-Chlordane   0.0068 UJ 

4, 4'-DDD   0.11 J 
4, 4'-DDE   0.14 J 

4, 4'-DDT   0.014 UJ 

TR1457 DCA- 09 6 2/4/6 2/1/2002 heptachlor epoxide   0.0069 UJ 
α-Chlordane   0.0069 UJ 
γ-Chlordane   0.0069 UJ 

4, 4'-DDD   0.014 UJ 
4, 4'-DDE   0.014 UJ 
4, 4'-DDT   0.014 UJ  

DCA-10/ DCA-038 
TR1458 DCA- 10 2 4/6/10 2/1/2002 heptachlor epoxide   0.15 D 

α-Chlordane   1.6 J 
γ-Chlordane   3.8 JN  

4, 4'-DDD   140 J 
4, 4'-DDE   100 J 
4, 4'-DDT   51 J 

TR1460 DCA-10 4 4/6/10 2/1/2002 heptachlor epoxide   0.0076 UJ 
α-Chlordane   0.0076 UJ 
γ-Chlordane   0.037 J  

4, 4'-DDD   3.9 J 
4, 4'-DDE   1.9 J 
4, 4'-DDT  20 J 

TR1461 DCA-10D 4 4/6/10 2/1/2002 heptachlor epoxide   0.007 UJ 
α-Chlordane   0.007 UJ 
γ-Chlordane   0.007 UJ 

4, 4'-DDD   0.42 J  
4, 4'-DDE   0.69 J 
4, 4'-DDT   6.2 J 

EL041 DCA-038 4 4/6/10 02/25/2008 heptachlor epoxide   NA 
α-Chlordane   NA 
γ-Chlordane   NA  
4, 4'-DDD  0.420 
4, 4'-DDE  0.950 
4, 4'-DDT  0.530 

TR1462 DCA-10 6 4/6/10 2/1/2002 heptachlor epoxide   0.0072 UJ 
α-Chlordane   0.0072 UJ 
γ-Chlordane   0.0072 UJ 

4, 4'-DDD   0.015 UJ 
4, 4'-DDE   0.015 UJ 
4, 4'-DDT   0.015 UJ 

DCA-12 
TR1468 DCA-12 0 2/6/10 2/4/2002 heptachlor epoxide   0.9 N 

α-Chlordane   540 J 
γ-Chlordane   930 NJ 

4, 4'-DDD   560 NJ 
4, 4'-DDE   1200 J 
4, 4'-DDT   6000 J 



Remediation Verification Report   
Removal Action at Former Drum Crushing Area  ECC 
Former NAS Barbers Point, Oahu, Hawaii  November 2008 
Contract No. N62742-02-D-1800, CTO 0001  Page 43 of 57 
 

 

USEPA 
SAMPLE ID 

FIELD 
SAMPLE 

ID 

SAMPLE 
DEPTH  
(ft bgs) 

EXCAVATION 
DEPTH 
(ft bgs) 

DATE 
SAMPLED 

Analytical Detections  
(mg/kg) 

TR1469 DCA-12 2 2/6/10 2/4/2002 heptachlor epoxide   0.2 
α-Chlordane   0.59 D 
γ-Chlordane   0.86 
4, 4'-DDD   0.87 D 
4, 4'-DDE   6.1 J 
4, 4'-DDT   11 J 

TR1470 DCA-12 4 2/6/10 2/4/2002 heptachlor epoxide   0.0069 UJ 
α-Chlordane   0.0069 UJ 
γ-Chlordane   0.0069 UJ 

4, 4'-DDD   0.014 UJ 
4, 4'-DDE   0.1 J 

4, 4'-DDT   0.063 J 
TR1471 DCA-12 6 2/6/10 2/4/2002 heptachlor epoxide   0.0068 UJ 

α-Chlordane   0.0068 UJ 
γ-Chlordane   0.0068 UJ 

4, 4'-DDD   0.014 UJ 
4, 4'-DDE   0.014 UJ 
4, 4'-DDT   0.059 J  

DCA-13 
TR1472 DCA-13 0 2/10 2/4/2002 heptachlor epoxide   0.078 U 

α-Chlordane   0.7 NJ 
γ-Chlordane   3.5 NJ 

4, 4'-DDD   4.2 J  
4, 4'-DDE   42 J 
4, 4'-DDT   15 J 

TR1473 DCA-13 2 2/10 2/4/2002 heptachlor epoxide   0.0085 UJ 
α-Chlordane   0.0085 UJ 
γ-Chlordane   0.0085 UJ 

4, 4'-DDD   0.017 UJ 
4, 4'-DDE   0.032 J 
4, 4'-DDT   0.07 J 

DCA-15 
TR1480 DCA-15  0 2 2/4/2002 heptachlor epoxide   0.0075 UJ 

α-Chlordane   0.14 J 
γ-Chlordane   0.16 J 
4, 4'-DDD   0.089 J 
4, 4'-DDE   2.1 J 
4, 4'-DDT   1.7 J 

TR1481 DCA-15  2 2 2/4/2002 heptachlor epoxide   0.0069 UJ 
α-Chlordane   0.0079 J 
γ-Chlordane   0.0086 J 

4, 4'-DDD   0.015 J 
4, 4'-DDE   0.1 J 
4, 4'-DDT   0.25 J 

DCA-16 
TR1485 DCA-16 0 2/4 2/4/2002 heptachlor epoxide  2.1 JN  

α-Chlordane   76 D 
γ-Chlordane   74 D 

4, 4'-DDD   11 J 
4, 4'-DDE   370 D 
4, 4'-DDT   420 D 
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USEPA 
SAMPLE ID 

FIELD 
SAMPLE 

ID 

SAMPLE 
DEPTH  
(ft bgs) 

EXCAVATION 
DEPTH 
(ft bgs) 

DATE 
SAMPLED 

Analytical Detections  
(mg/kg) 

TR1486 DCA-16 2 2/4 2/4/2002 heptachlor epoxide   0.14 
α-Chlordane   1.6 JN 
γ-Chlordane   2.9 J 

4, 4'-DDD   3.8 J 
4, 4'-DDE   300 J 
4, 4'-DDT   84 J 

EL039 DCA-036 2 2/4 02/25/2008 heptachlor epoxide   <0.00064 
α-Chlordane   <0.0006 
γ-Chlordane   0.0019 J 

4, 4'-DDD   0.022  
4, 4'-DDE  0.280 
4, 4'-DDT  0.110 

TR1487 DCA-16 4 2/4 2/4/2002 heptachlor epoxide   0.0066 UJ 
α-Chlordane   0.0066 UJ 
γ-Chlordane   0.0066 UJ 

4, 4'-DDD   0.058 J 
4, 4'-DDE   0.75 J 
4, 4'-DDT   0.27 J 

DCA-1, -1D 
TR1490 DCA-1 0 2 2/4/2002 heptachlor epoxide   0.037 NJ 

α-Chlordane   0.42 J 
γ-Chlordane   0.42 J 
4, 4'-DDD   0.59 J 
4, 4'-DDE   32 J 
4, 4'-DDT  17 J 

TR1491 DCA-1D  0.5 2 2/4/2002 heptachlor epoxide   0.02 J 
α-Chlordane   0.1 J 
γ-Chlordane   0.17 J 

4, 4'-DDD   0.8 J 
4, 4'-DDE   6.6 J 
4, 4'-DDT  3.4 J 

TR1492 DCA-1  2 2 2/4/2002 heptachlor epoxide   0.0067 UJ 
α-Chlordane   0.042 J 
γ-Chlordane   0.05 J 
4, 4'-DDD   0.13 J 
4, 4'-DDE   0.87 J 
4, 4'-DDT   0.63 J 

DCA-18 
TR1921 DCA-18 0 0/2 4/12/2005 heptachlor epoxide   0.011 U 

α-Chlordane   0.046  
γ-Chlordane   0.075 

4, 4'-DDD   0.25 
4, 4'-DDE   0.85 
4, 4'-DDT   0.78 

DCA-19 
TR1922 DCA-19 0 0/2 4/12/2005 heptachlor epoxide   0.011 U 

α-Chlordane   0.011 U 
γ-Chlordane   0.011 U 
4, 4'-DDD   0.022 U 
4, 4'-DDE   0.028 

4, 4'-DDT   0.021 J 
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USEPA 
SAMPLE ID 

FIELD 
SAMPLE 

ID 

SAMPLE 
DEPTH  
(ft bgs) 

EXCAVATION 
DEPTH 
(ft bgs) 

DATE 
SAMPLED 

Analytical Detections  
(mg/kg) 

DCA-20 
TR1923 DCA-20 0 0/2 4/12/2005 heptachlor epoxide   0.011 U 

α-Chlordane   0.011 U 
γ-Chlordane   0.011 U 
4, 4'-DDD   0.022 U 

4, 4'-DDE   0.04 
4, 4'-DDT   0.043 

DCA-021 
EL001 DCA-021 0 0/2 7/2/2007 heptachlor epoxide <0.00563 

α-Chlordane   <0.00636 
γ-Chlordane   0.0282 
4, 4'-DDD   <0.00569 

4, 4'-DDE   0.610  
4, 4'-DDT   0.0975 

DCA-022 
EL002(a) DCA-022 0 0/2 7/2/2007 heptachlor epoxide <0.0112 

α-Chlordane   <0.0127 
γ-Chlordane   0.0430 
4, 4'-DDD   <0.0114 

4, 4'-DDE   0.941  
4, 4'-DDT   0.107 

DCA-023 
EL003 DCA-023 0 0/6 7/2/2007 heptachlor epoxide <0.0113 

α-Chlordane   0.0115 
γ-Chlordane   0.0119 
4, 4'-DDD   <0.0114 
4, 4'-DDE   0.0390 
4, 4'-DDT   0.00883 

DCA-024 
EL004 DCA-024 0 2 7/2/2007 heptachlor epoxide  <0.0562 

α-Chlordane   0.140 
γ-Chlordane   0.260 
4, 4'-DDD   <0.0114 

4, 4'-DDE   6.180 
4, 4'-DDT   1.460 

EL019 DCA-024 2 2 8/2/2007 heptachlor epoxide <0.00104 
α-Chlordane   NA 
γ-Chlordane   NA 
4, 4'-DDD   NA  

4, 4'-DDE   0.0670 
4, 4'-DDT   NA 

DCA-025 
EL005 DCA-025 0 0/2 7/2/2007 heptachlor epoxide <0.0113 

α-Chlordane   0.325 
γ-Chlordane   0.444 
4, 4'-DDD   0.607 
4, 4'-DDE   1.250 
4, 4'-DDT   0.400 
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USEPA 
SAMPLE ID 

FIELD 
SAMPLE 

ID 

SAMPLE 
DEPTH  
(ft bgs) 

EXCAVATION 
DEPTH 
(ft bgs) 

DATE 
SAMPLED 

Analytical Detections  
(mg/kg) 

DCA-026 
EL006 DCA-026 0 2 7/2/2007 heptachlor epoxide  <0.0566 

α-Chlordane   <0.0638 
γ-Chlordane   0.243  
4, 4'-DDD   0.173 
4, 4'-DDE  5.550 
4, 4'-DDT   2.650 

EL022 DCA-026 2 2 8/2/2007 heptachlor epoxide <0.00105 
α-Chlordane   NA 
γ-Chlordane   NA 
4, 4'-DDD   NA  

4, 4'-DDE   <0.00210 
4, 4'-DDT   <0.00210 

DCA-027 
EL007 DCA-027 0 2 7/2/2007 heptachlor epoxide  <0.0562 

α-Chlordane   <0.0634 
γ-Chlordane   <0.0629 
4, 4'-DDD   <0.0567 

4, 4'-DDE  2.410 
4, 4'-DDT   <0.0686 

EL025 DCA-027 2 2 8/2/2007 heptachlor epoxide <0.0216 
α-Chlordane   NA 
γ-Chlordane   NA 
4, 4'-DDD   NA  

4, 4'-DDE   0.379 
4, 4'-DDT   NA 

DCA-028 
EL008 DCA-028 0  7/2/2007 heptachlor epoxide <0.00112 

α-Chlordane   <0.00127 
γ-Chlordane   0.00303 
4, 4'-DDD   0.00404 
4, 4'-DDE  0.0411  
4, 4'-DDT   0.0289 

DCA-029 
EL009 DCA-029 0 2 7/23/2007 heptachlor epoxide <0.0207 

α-Chlordane   0.0146 
γ-Chlordane   0.0142 
 4, 4'-DDD   0.0596 

4, 4'-DDE  1.740  
4, 4'-DDT   0.583  

EL016 DCA-029 2 2 8/2/2007 heptachlor epoxide   NA 
α-Chlordane   NA 
γ-Chlordane   NA 
4, 4'-DDD   NA  

4, 4'-DDE   0.0564 
4, 4'-DDT   NA 
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USEPA 
SAMPLE ID 

FIELD 
SAMPLE 

ID 

SAMPLE 
DEPTH  
(ft bgs) 

EXCAVATION 
DEPTH 
(ft bgs) 

DATE 
SAMPLED 

Analytical Detections  
(mg/kg) 

DCA-030 
EL010 DCA-030 0 0/2 7/23/2007 heptachlor epoxide <0.0210 

α-Chlordane   0.0284 
γ-Chlordane   0.0311 
4, 4'-DDD   <0.0421 

4, 4'-DDE  1.210  
4, 4'-DDT   0.241 

DCA-031 
EL011 DCA-031 0 0/2 7/23/2007 heptachlor epoxide <0.0203 

α-Chlordane   <0.0203 
γ-Chlordane   <0.0203 
4, 4'-DDD   <0.0405 

4, 4'-DDE  0.200  
4, 4'-DDT   0.0753 

DCA-032 
EL012 DCA-032 0 0/2 8/2/2007 heptachlor epoxide <0.0211 

α-Chlordane   0.0728 
γ-Chlordane   0.0763 
4, 4'-DDD   0.0915 
4, 4'-DDE   0.628 
4, 4'-DDT   0.211 

EL028(a) DCA-032 0 0/2 8/2/2007 heptachlor epoxide <0.0208 
α-Chlordane   0.115 
γ-Chlordane   0.114 
 4, 4'-DDD   0.0552 
4, 4'-DDE   0.978 
4, 4'-DDT   0.360 

Notes: 
All results reported in milligrams per kilogram (mg/kg).  All reported sample concentrations represent dry sample weight. 
ID – Identification. 
N/A – not available. 
ND – not detected at or above method detection limit. 
NA – not analyzed. 
ft bgs – feet below ground surface. 
U – The analyte of interest was not detected to the limit of detection indicated. 
J – The reported value was obtained from a reading that was less than the Contract Required Detection Limit but greater than or 

equal to the Instrument Detection Limit.  If the analyte was analyzed for but not detected, a “U” shall be entered. (Inorganic 
Analyses). 

Results in bold indicate concentrations exceed residential cleanup criteria. 
 
 
As discussed in Section 1.2, re-evaluation of some historical data resulted in a change in the reported 
levels of constituents at sample location DCA-12.  A the 2-ft bgs sample depth, heptachlor epoxide, 4,4’-
DDE, and 4,4’-DDT are present above cleanup goals.  This situation is addressed in Section 4.0. 
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2.5 MOBILIZATION AND SITE PREPARATION 
Upon acceptance of the final pre-construction submittals, Contractor personnel and equipment were 
mobilized for Site operations between December 17 and 20, 2007.  A Hitachi Zaxis 75US Excavator, 
John Deere 544J Loader, and Caterpillar TH360B Telescopic Forklift were mobilized to the Site.  
Incoming equipment inspections were performed by Contractor personnel upon receipt of the heavy 
equipment. A tool trailer was mobilized and staged as agreed upon during the pre-mobilization site 
survey. The Site work zones were delineated using orange safety fencing and proper signage, and the 
Exclusion Zone (EZ) to the Support Zone (SZ) were established (Photo 7). Stockpile and packaged soil 
staging areas with respect to the work area were determined and established.  Lighted barricades were 
deemed necessary and procured because early morning access to the Site would be required by Facility 
and Contractor personnel. 

A personnel decontamination station was also established near the south end of the EZ.  The equipment 
storage area was established in the SZ.  Health and safety equipment, including a first aid kit, fire 
extinguishers, an eye wash station, decontamination tubs, drinking water, a portable toilet, and other 
supplies, were staged at the Site in preparation for the work to follow. 

2.6 VEGETATION CLEARING 
On December 17, 2007, Contractor personnel began to clear the former DCA of low-lying grasses using 
gasoline powered line trimmers (Photo 8).  Small kiawe (Prosopis pillida) trees and haole koa (Leucaena 
leucocephal) shrubs were cut by hand at approximately six inches above the ground using machetes.  This 
initial clearing was conducted to give the land surveyors an unobstructed view of pre-existing and new 
sample locations when performing their pre-excavation land survey.  Impacted soil and root masses, 
within the limits of the Site, were not disturbed.  The hand-cleared vegetation was stockpiled onsite by 
Contractor personnel.   

On December 20, 2007, Contractor personnel using a Hitachi Zaxis 75US excavator and a Deere 544J 
loader completed the final portion of clearing by carefully felling the remaining larger kiawe trees (Photo 
9).  These larger felled trees along with the other smaller trees and shrubs were stockpiled, along with 
green waste created by on-going Facility operations, in an area designated by Facility personnel.  The 
remainder of the grasses, tree stumps and root masses were considered to be impacted and thus were 
excavated, removed and disposed of with the impacted soils as part of the RA. 

2.7 PRE-EXCAVATION LAND SURVEY 
On December 18 and 20, 2007, Contractor QC personnel provided oversight during a pre-excavation land 
survey (Photo 10).  The purpose of the survey was threefold: 

1. Re-establish key sampling locations from the four previous site investigations and establish 
additional sampling locations created during the current delineation assessment to serve as the 
lateral limits of soil excavation for the current removal action; 

2. Establish a benchmark at the Site referenced to the North American Datum of 1983 (NAD83), 
accurate to one-quarter meter, plus or minus; and 

3. Capture the pre-excavation topographic contour of the Site. 

The survey was performed by a licensed land surveyor, and the results are presented as Figure 1-2.  The 
key sampling locations from the previous site investigations were re-established at the Site using wooden 
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stakes, so that the limits of the removal action would be clearly discernable (Figure 1-3).  Additional 
wooden stakes were used to mark the newly acquired delineation points established during the pre-
excavation delineation assessment (Figure 2-1). 

2.8 EXCAVATION AND PACKAGING OF IMPACTED SOIL 
Between December 20, 2007 and January 10, 2008, Contractor personnel excavated and packaged arsenic 
and OCP-impacted soil.  The excavation design was broken down into four distinct excavation areas 
based on final excavation depth (2-foot, 4-foot, 6-foot and 10-foot) (Figure 2-1).  The first area (Group 1) 
was excavated from 0-4 ft bgs and is located in the center of the Site.  Group 1 soil is depicted in Figure 
2-1 by the area colored in blue, purple and green, and includes only the soil from 0-4 ft bgs.   The second 
area was excavated from 4-6 ft bgs and the third area was excavated from 4-10 ft bgs.  Theses areas are 
depicted in Figure 2-1 as the green and purple areas, respectively.  Because of the depth from which these 
soils were excavated, they were stockpiled together and formed Group 2 soil.  The fourth area was 
excavated from 0-2 ft bgs, is depicted in Figure 2-1 as the yellow area and form Group 3 soil.  Group 3 
soils were stockpiled separate from Group 2 soil. 

Group 1 soil was characterized for disposal based on analytical data gathered during the four previous site 
investigations, thus was excavated and directly packaged rather than stockpiled.  Group 2 and Group 3 
stockpiles were sampled by subcontractor personnel for waste characterization prior to being packaged.  
Further discussion of the packaging of the impacted soil in discussed below in this section.  Discussion of 
stockpile sampling for waste characterization is provided in Section 3 of this RVR. 

2.8.1 Excavation and Direct Packaging of Group 1 Soils 

Between December 20 and 27, 2007, Contractor personnel excavated and loaded 117 bulk packages of 
Group 1 soil.  Waste profiling was completed for this soil prior to excavating per the analytical results 
gathered during the four previous site investigations.  This allowed the soil to be directly packed rather 
than stockpiled, sampled, and characterized (Photo 11).  The Group 1 soil was directly packaged into one 
cubic yard bulk packages by scooping in-situ soil using a Hitachi Zaxis 75US excavator and loading the 
scooped soil into the bulk packages through a hopper.  The bulk packages were held in place beneath the 
hopper using a Caterpillar TH360B Telescopic Forklift. The packaged soil was closed with the attached 
securing string, placed on wooden pallets, staged in the designated area, and covered with polyethylene 
sheeting.  The packaged soils remained staged onsite awaiting USEPA provisional identification number 
and final off-island transport and disposal. 

2.8.2 Excavation, Stockpiling and Packaging of Group 2 and Group 3 Soils 

Between December 28, 2007 and January 10, 2008, Contractor personnel excavated and stockpiled soil 
from Group 2 and Group 3.  A Hitachi excavator was fitted with a hydraulic hammer to break in-situ 
consolidated coralline sands from Group 2.  The hydraulic hammer was interchanged with the bucket 
attachment to remove the loose material from the excavation and a John Deere 544J loader was used to 
stockpile the excavated soils on 10-mil polyethylene sheeting.  The Group 3 soil was excavated with the 
Hitachi excavator and stockpiled separately on 10-mil polyethylene sheeting using the John Deere loader 
(Photo 12).  Once excavation activities were completed, the two stockpiles were covered with 10-mil 
polyethylene sheeting (Photo 13).  Subcontractor personnel collected soil samples from each of the 
stockpiles to characterize the soil for waste disposal options. 

Upon collection of the waste characterization samples, Contractor personnel began packaging the two 
segregated soil stockpiles. The soil were packaged into one cubic yard bulk packages by scooping 
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stockpiled soils with the excavator bucket and loading the scooped soils into the bulk packages through a 
hopper (Photo 14).  The bulk packages were held in place beneath the hopper using a Caterpillar TH360B 
Telescopic Forklift. The packaged soils were closed with the attached securing string, placed on wooden 
pallets, staged in the designated area, and covered with polyethylene sheeting.  A total of 63 bulk 
packages from Group 2 and 123 bulk packages from Group 3 were packaged and staged awaiting offsite 
transport and off-island disposal.  

2.9 POST-EXCAVATION SURVEY 
On January 7, 2008, a post-excavation survey was performed.  The purpose of the post-excavation survey 
was to record the post-excavation topographic contour at the Site to ensure all of the impacted soil had 
been excavated and removed (Photo 15). 

2.10 SITE RESTORATION 
Between January 14 and 16, 2008, Contractor personnel performed Site restoration activities.  A source 
pile of imported fill material was identified at a nearby construction site.  The backfill source material was 
certified clean through analytical testing of arsenic and pesticides for previous Contractor CTOs, therefore 
no additional testing was performed on the fill material for this CTO.  Laboratory analytical results for the 
source material are provided in Appendix B.  The clean fill material was trucked to the Site and 
stockpiled within close proximity to the excavation area. 

Contractor personnel used the Hitachi Zaxis 75US excavator to cut an access way to the deeper 
excavations and began backfilling.  Contractor personnel used the John Deere 544J loader to place clean 
fill in the excavation and used the excavator tracks to compact the fill.  A Dynapac CC 142 compactor 
was used to compact fill to required compaction (Photo 16).  The fill material was placed in eight-inch 
lifts and compacted until the entire Site was backfilled (Photo 17).  Subcontractor personnel performed 
one density test per contract specification.  Test results indicated that compaction was 100% of maximum 
dry density and met the requirements of the contract specifications for common fill placement of 90%. 

2.11 REPACKAGING AND REWEIGHING OF PACKAGED SOILS 
While awaiting USEPA approval of the packaged soil and receipt of an interim USEPA identification 
number, some of the bulk sacks containing the soil began deteriorating.  The material of some of the bulk 
packages was found to be very brittle due to exposure to site conditions such as wind and sunlight.  
Furthermore, the rated capacity of some of the bulk sacks of soil was exceeded requiring repackaging and 
reweighing.  Based on the weight and condition of the bulk packages of soil, repackaging and reweighing 
would be necessary prior to off-island transport and disposal of the waste. 

Each package was inspected for weight and material integrity.  If the bulk package was damaged in any 
way, the soil was staged in a stockpile and completely repackaged.  If the bulk package was intact, but 
exceeded the package’s rated capacity of 1,000 kilograms or 2,200 pounds, the packaged soil was placed 
in a larger bulk package (Photo 18).  These larger bulk packages measured 42 inches in length, width and 
height, and were rated for 1,361 kilograms or 3,000 pounds.  Finally, if the bulk packages were in good 
condition and met the weight requirement for the one cubic yard bulk packages, these bulk packages were 
staged pending loading into shipping containers for off-island transportation and disposal. 

Between March 24 and April 2, 2008, Contractor personnel inspected and reweighed all packaged soil at 
the Site.  Based on the criteria listed above, the majority of the packaged soils were repackaged either in 
the larger bulk packages or new, one cubic yard packages.  During the repackaging effort, each bulk 
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package was weighed as soil was loaded to assure compliance with the rated capacity of the two types of 
bulk packages being used.  A total of 327 bulk packages of arsenic and OCP-impacted soil, equating to 
383 tons of RCRA Hazardous Waste were staged onsite awaiting off-island transport and disposal.  

3. WASTE MANAGEMENT 
Investigation Derived Waste (IDW) generated during the RA included arsenic and OCP-impacted soil, 
green waste, suspect asbestos containing material, waste PPE and sampling equipment, and miscellaneous 
municipal wastes.  All IDW was properly characterized as necessary, classified, and disposed or recycled 
in accordance with NAVFAC Hawaii SOPs (2007); and in accordance with state and federal regulations.  

3.1 PACKAGED RCRA HAZARDOUS WASTE 
The arsenic and OCP-impacted soil excavated and packaged during the removal action was characterized 
either by historical data gathered from previous site investigations or from soil stockpile sampling.  Group 
1 soil was characterized and profiled based on historical data. Group 2 and Group 3 soil was characterized 
and profiled by collecting and analyzing soil stockpile samples.  Subcontractor personnel collected two 
stockpile samples and analyzed them for OCP using USEPA Method 8081, total arsenic using EPA 7000 
series, and toxicity characteristic leaching procedure (TCLP) arsenic using USEPA 1311.  Only COCs 
associated with OCP were detected at concentrations exceeding regulatory limits.  Total and TCLP 
arsenic were not detected at or above their respective method detection limits. 

Based on historical data for Group 1 soil and analytical results for the Group 2 and Group 3 stockpile 
samples, soil profiles were completed and submitted to a RCRA- and CERCLA-approved disposal 
facility, Chemical Waste Management of the Northwest located in Arlington, Oregon.  The waste profiles 
were reviewed and the waste was accepted by the waste management company as RCRA Hazardous 
Waste.  The acceptance letters and waste profiles are included in Appendix D.  The disposal facility 
accepted the waste for bioremediation treatment and subsequent landfilling. 

The RCRA Hazardous Waste was transported and disposed of in accordance with USEPA and U.S. 
Department of Transportation regulations.  The packaged soil was loaded into UN-rated bulk sacks, each 
of which was placed on wooden pallets.  Each bulk sack was weighed using a pallet scale, and the weight 
recorded on a container loading form.  USEPA Hazardous Waste and Class 9 Waste Marks were placed 
on each individual sack (Photo 19).  Each Class 9 Mark displayed the waste code “NA3077”. 

Bulk sacks were loaded into 40-foot shipping containers for transportation and disposal purposes.  
Shipping container numbers and weights were noted on the container loading forms, and the information 
transferred to waste manifests and bills of lading for each container.  Each shipping container had a 
separate uniform hazardous waste manifest form, which was kept with the waste shipment during the 
entire transportation process.  Shipping containers containing hazardous wastes were labeled with USEPA 
Hazardous Waste and Class 9 Waste Labels on all four sides of each container (Photo 20).  Each Class 9 
Label displayed the waste code “NA3077”. 

Shipping containers were transported to Honolulu Harbor using licensed waste transporters.  The RCRA 
Hazardous Waste was shipped via Northland Services.  The shipping containers were then transported 
inland using licensed waste transporters, and disposed of at a RCRA- and CERCLA-approved landfill, 
specifically, Chemical Waste Management of the Northwest located in Arlington, Oregon.  Waste 
manifests, including generator, transporter and disposal facility signatures, are presented as Appendix D.  
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3.2 GREEN WASTE 
As previously discussed, Contractor personnel performed clearing at the Site between December 17 and 
20, 2007.  Small kiawe trees and haole koa shrubs were cut by hand at approximately six inches above the 
ground using machetes.  The larger trees were carefully felled using the Hitachi excavator.  Impacted soil 
and root masses were not disturbed.  The hand-cleared vegetation and felled trees were stockpiled onsite 
along with green waste generated at the Facility for onsite recycling.  The remainder of the grasses, tree 
stumps and root masses were considered to be impacted and thus were excavated, removed and disposed 
of with the impacted soils as part of the RA. 

3.3 SUSPECT ASBESTOS CONTAINING MATERIAL 
During excavation and packaging of impacted soil, several large pieces of suspect ACM were unearthed 
(Photo 21).  Based on color and appearance, the suspect asbestos-cement product was assumed to be 
Transite® panels and was treated as ACM.  Approximately 362 pounds of Transite® panels were removed 
from the subsurface with the bucket of the closed-cab Hitachi excavator and placed in a one cubic yard 
bulk package.  The bulk package was wrapped with double layer 6-mil polyethylene sheeting, goose-
necked, secured with spray adhesive and duct tape, manifested, labeled and disposed of on-island at PVT 
Land Company (Photo 22).  A copy of the waste manifest is provided in Appendix D. 

3.4 WASTE PPE, SAMPLING EQUIPMENT AND MISCELLANEOUS MUNICIPAL WASTE 
Waste PPE, sampling equipment and miscellaneous municipal waste were evaluated in accordance with 
NAVFAC Pacific SOP 1-A-6 (NAVFAC Pacific 2007).  All waste PPE, sampling equipment and 
miscellaneous municipal waste was visibly clean, and therefore did not require further characterization.  
This waste was disposed on-island at Waimanalo Gulch Sanitary Landfill. 

3.5 WASTE DISPOSAL 
All IDW was disposed or recycled in accordance with NAVFAC Pacific SOPs (2007); and in accordance 
with state and federal regulations.  CERCLA wastes were disposed at CERCLA-approved landfills on the 
U.S. Mainland, while non-CERCLA wastes were recycled on Site, or were disposed at a local Subtitle D 
landfill. 

Table 3-1 presents the different waste streams on the Site, their waste classifications, quantities, and 
disposal or recycling locations. 

Table 3-1:  Summary of Waste Streams 

Media Source 
CERCLA 
Waste? Quantity Location of Disposal 

RCRA Hazardous Waste Site excavation areas Yes 383 tons Chemical Waste Management of 
the Northwest 
17629 Cedar Springs Lane 
Arlington, OR  97812 
Ph. #(541) 454-2030 
US EPA ID #ORD980462353 

Green Waste Site footprint No NA Recycled onsite 
Suspect Asbestos 
Containing Material 
(Transite® Panels) 

Northwest area of 0-2’ 
excavation 

No 362 
pounds 

PVT Land Company, Ltd. 
87-2020 Farrington Hwy. 
Waianae, HI. 96792 
Ph.# (808) 668-4561 
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Media Source 
CERCLA 
Waste? Quantity Location of Disposal 

Waste PPE and Sampling 
Equipment 

Waste packaging and 
excavation sampling 
activities 

No not 
applicable 

Waimanalo Gulch Sanitary Landfill 
92-460 Farrington Hwy. 
Kapolei, HI.  96707 
Ph.# (808) 668-4640 

Misc. Municipal Waste Site activities No not 
applicable 

Waimanalo Gulch Sanitary Landfill 
92-460 Farrington Hwy. 
Kapolei, HI.  96707 
Ph.# (808) 668-4640 

Notes: 
RCRA– Resource Conservation Recovery Act 
 

4. SUMMARY, CONCLUSIONS and RECOMMENDATIONS 
A CERCLA removal action was performed at the former Drum Crushing Area, Former NAS Barbers 
Point, Oahu, Hawaii, under FRAC Contract N62742-02-D-1800, CTO 0001.  The purpose of the removal 
action was to excavate and dispose of soil impacted with the OCPs and arsenic.  The project cleanup 
goals for the OCPs and arsenic represent the USEPA Region IX Residential PRGs. 

The removal action, including a pre-excavation delineation assessment was conducted from August 2007 
through April 2008.  During the delineation assessment, surface and subsurface soil samples were 
collected and analyzed for OCP and arsenic to delineate the Site with respect to the project cleanup goals.  
Analytical results from the delineation assessment along with data from four previous site investigations 
were used to design the final excavation limits. 

Vegetation within the footprint of the excavation area was cleared to facilitate pre-excavation land survey 
and excavation.  Larger trees and shrubs were cut at their base and recycled onsite with other green waste.  
The tree and shrub stumps along with their root masses were considered contaminated, thus were 
excavated and packaged with the impacted soil.  A pre-excavation survey was performed by a licensed 
land surveyor, to re-establish key sampling points, to establish new delineation sampling points, and to 
document pre-excavation topographic contours. At the conclusion of excavation activities, a post-
excavation survey was conducted to record changes in the topographic contour at the Site and to ensure 
all of the impacted soil had been excavated and removed. 

Soil within the footprint of the site was divided into three groups for waste characterization purposes.  
Group 1 soils were excavated from 0-4’ bgs, were profiled using historical data, thus were packaged 
directly into one cubic yard bulk sacks.  Group 2 soils were excavated from 4-6’ and 4-10’ bgs, were 
stockpiled and sampled for waste characterization prior to being packaged in bulk sacks.  Group 3 soils 
were excavated from 0-2’ bgs, were also stockpiled and sampled for waste characterization prior to being 
packaged in bulk sacks.  A total of 117 bulk sacks were excavated and packaged from Group 1, 63 from 
Group 2 and 123 from Group 3, totaling 303 bulk packages excavated and packaged.  The packaged soils 
were staged onsite and covered with poly sheeting. 

While awaiting final approval on a provisional USEPA identification number, the packaging material 
began to deteriorate in the sunlight, and concerns about the maximum rated capacity of each bulk sack 
were identified.  Contractor personnel inspected all bulk packages of soil and repackaged and/or 
reweighed prior to loading into 40-foot shipping containers.  A total of 323 bulk packages of RCRA 
Hazardous Waste, were manifested and loaded into 16, 40-foot shipping containers for disposal on the 
U.S. Mainland.  Soil removed from the Site was disposed at a RCRA- and CERCLA-approved landfill.  
In total, 383 tons of RCRA Hazardous Waste was disposed of at the certified landfill. 
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In addition to the soil that was excavated and removed from the Site, other wastes generated during 
remediation activities, including suspect asbestos containing Transite® panels, PPE and sampling 
equipment, and miscellaneous municipal wastes.  These were classified as non-CERCLA wastes, and 
were disposed at on-island Subtitle D landfills. 

In preparation of this RVR, data verification was performed for previously collected data at the former 
DCA.  During this review, a discrepancy was discovered for the 2-foot sample (004TR1469) collected at 
sampling location DCA-12 in 2002.  The results initially reported for 004TR1469 indicated that all of the 
OCPs were below site specific cleanup goals; however, verification of these results using Navy archived 
analytical data determined that both OCP and arsenic levels in 004TR1469 actually exceeded cleanup 
goals.  Although the cleanup of the former DCA in the immediate area of sample DCA-12 was based on 
the initial results reported for 004TR1469 (that did not exceed the cleanup goals), this situation is not a 
concern for the following reasons: 

• The vertical delineation of OCP and arsenic at DCA-12 is provided by the soil samples collected 
at depths of 4 and 6 feet bgs at this location, in which OCPs were not detected and arsenic was 
reported below its cleanup goal. 

• Soil located immediately adjacent to the south, west, and north of DCA-12 was excavated to a 
minimum of 4 feet bgs (Figure 2-3) 

• The horizontal delineation of DCA-12 to the east is provided by two sample locations, DCA-23 
located 10 feet southwest and DCA-18 located approximately 6 feet northeast.  Although surface 
soil sample results at these locations did not exceed cleanup levels for OCPs and arsenic, the area 
from DCA-12 to immediately adjacent to these sample locations was excavated to a depth 2 feet 
bgs (Figure 2-3).  Collection of soil samples below 2 feet at DCA-23 and DCA-18 was 
unnecessary due to the surficial nature of the contamination at this site. 

At sample location DCA-09, arsenic was reported at 21.8 mg/kg in the surface soil sample.  This result is 
below the site cleanup goal, but exceeds the HDOH Environmental Action Level (EAL) for sites over 
non-drinking aquifers, where surface water is greater than 150 meters away.  However, since the result is 
only slightly over the EAL, and this situation only occurs at one location on the site, HDOH has 
concurred that the extent of site cleanup, with respect to arsenic, was appropriate (pers. comm., 2008). 

With the exception of sample location DCA-12 at 2-feet bgs, field observations and laboratory analytical 
data indicate that all soil impacted above the project cleanup criteria for OCP and arsenic have been 
removed from the Site.  Residual levels of COC remaining at the Site are below the project cleanup goals.  
No further action is recommended, and the Site may be considered for unrestricted use. 
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Photo No. 1: View of ESN Pacific using Power Probe drill to collect subsurface samples. 
 

 
 

Photo No. 2: View ESN Pacific collecting one-foot step out sample. 
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Photo No. 3: View of change in lithology within clear PVC tube from clean fill to in-situ sand. 
 

 
 

Photo No. 4: View of Sample EL036 showing location of sample with respect to fill material. 
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Photo No. 5:  View of hand tools being used to collect Sample EL043. 
 

 
 

Photo No. 6: View of change in soil assuring collection of native material for Sample EL043. 
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Photo No. 7: View of entry into Exclusion Zone (EZ) from Support Zone (SZ). 
 

 
Photo No. 8: View of ECC personnel using gas-powered line trimmer to clear grass. 
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Photo No. 9: View of ECC personnel using Hitachi excavator to fell large trees. 
 

 
 

Photo No. 10: View of Control Point personnel performing land survey. 
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Photo No. 11:  View of ECC personnel using hopper to directly load soil into bulk package. 
 

 
 

Photo No. 12: View of ECC personnel stockpiling Group 3 soils on poly sheeting. 



ENVIRONMENTAL CHEMICAL 
 C O R P O R A T I O N  

 

 

 
 

Photo No. 13: View of stockpile covered with poly sheeting. 
 

 
 

Photo No. 14: View of stockpile being loaded into bulk package using hopper. 
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Photo No. 15: View of limits of excavation showing 2-, 4-, 6- and 10-ft boundaries. 
 

 
 

Photo No. 16: View of ECC personnel using Dynapac compactor for site restoration. 
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Photo No. 17:  View of clean fill material being placed and orange line to show 8-inch lift limit. 
 

 
 

Photo No. 18: View of overweight bulk package being loaded into FlexPak. 
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Photo No. 19: View of labeled bulk sacks prior to loading into shipping container. 
 

 
Photo No. 20: View of PCS personnel placing placards on 40-foot shipping container. 
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Photo No. 21: View of suspect ACM transite panels unearthed within excavation limit. 
 

 
 

Photo No. 22: View of packaged suspect ACM transite labeled for on-island disposal. 
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PRECISION, ACCURACY, REPRESENTATIVENESS, COMPARABILITY, 
COMPLETENESS SUMMARY REPORT 

FORMER NAS BARBERS POINT CTO 001 
 
1.0 INTRODUCTION 
 
A removal action was conducted at the former Drum Crushing Area (DCA), which is located within the 
former Naval Air Station (NAS) Barbers Point in Oahu, Hawaii. This part of the removal action included 
the collection and analyses of 31 environmental and quality control (QC) samples. The analyses were 
performed by the following methods: 
 
Chlorinated Pesticides by EPA SW 846 Method 8081A  
Arsenic by EPA SW 846 Method 6020 
 
Analytical services were provided by Test America, Inc. whom performed analyses on the soil samples. 
The samples were grouped into sample delivery groups (SDGs) of up to 20 field samples received by 
each laboratory.  The environmental samples are associated with QA/QC samples designed to document 
the data quality of the entire SDG or a sub-group of samples within an SDG.  Table I in Appendix A is a 
cross-reference table listing each sample, analysis, SDG, collection date, laboratory sample number, and 
matrix. All shaded samples in Table I in Appendix A were reviewed under PACDIV Level D guidelines. 
 
Approximately twenty percent of the analytical data were validated according to PACDIV Level D data 
validation procedures and eighty percent of the analytical data were validated according to PACDIV 
Level C data validation procedures. The analytical data were evaluated for quality assurance and quality 
control (QA/QC) based on the following documents: U. S. Navy PACDIV Installation Restoration 
Program (IRP) Project Procedures Manual October 1998, Contract Laboratory Program National 
Functional Guidelines for Organic Data Review, October 1999, Contract Laboratory Program National 
Functional Guidelines for Inorganic Data Review, October 2004, and the EPA SW 846 Third Edition, 
Test Methods for Evaluating Solid Waste. 
 
This report summarizes the QA/QC evaluation of the data according to precision, accuracy, 
representativeness, completeness, and comparability (PARCC) relative to the project data quality 
objectives (DQOs).  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 PARCC summary report evaluates and summarizes the results of QA/QC data validation for the 
entire sampling program.  Each analytical fraction has a separate section for each of the PARCC criteria.  
These sections interpret specific QC deviations and their effects on both individual data points and the 
analyses as a whole.  Section 5.0 presents a summary of the PARCC criteria by comparing quantitative 
parameters with acceptability criteria defined in the project DQO's. Qualitative PARCC 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 QA/QC samples assess the effects of sampling procedures and evaluate 
laboratory contamination, laboratory performance, and matrix effects.  QA/QC samples include: trip 
blanks, equipment rinsate blanks, field duplicates, method blanks, laboratory control samples (LCSs), 
surrogate spikes, matrix spike/matrix spike duplicates (MS/MSDs), and laboratory duplicates. 
 
Before conducting the PARCC evaluation, the analytical data were validated according to the U.S. Navy 
PACDIV IRP project procedures manual (1998) and the Functional Guidelines for Organic Data Review 
(USEPA 1999) and Inorganic Data Review (USEPA 2004) and EPA SW 846 Third Edition, Test 
Methods for Evaluating Solid Waste. Samples not meeting the PACDIV IRP project procedures manual 
and the Functional Guideline acceptance criteria were qualified with a flag, an abbreviation indicating a 
deficiency with the data.  The following are flags used in data validation. 
 
J Estimated The associated numerical value is an estimated quantity.  The analyte was detected but 

the reported value may not be accurate or precise.  The "J" qualification indicates the data fell 
outside the QC limits, but the exceedance was not sufficient to cause rejection of the data.  

 
R Rejected The data is unusable (the compound or analyte may or may not be present). Use of the 

"R" qualifier indicates a significant variance from functional guideline acceptance criteria.  Either 
resampling or reanalysis is necessary to determine the presence or absence of the rejected analyte. 

 
NJ Estimated/ Presumptive The analysis indicates the presence of an analyte that has been 

“tentatively identified” and the associated numerical value represents its approximate 
concentration. 

 
U Nondetected Analyses were performed for the compound or analyte, but it was not detected.  The 

"U" designation is also applied to suspected blank contamination.  The "U" flag is used to qualify 
any result detected in an environmental sample at a concentration less than 10 times the value of 
the concentration in any associated blank for common laboratory contaminants and less than 5 
times the concentration in any associated blank for all other contaminants. 

 
UJ Estimated/Nondetected Analyses were performed for the compound or analyte, but it was not 

detected and the sample quantitation or detection limit is an estimated quantity due to poor 
accuracy or precision.  This qualification is also used to flag possible false negative results in the 
case where low bias in the analytical system is indicated by low calibration response, surrogate, 
internal standard, or other spike recovery. 

 
Once the data are reviewed and qualified according to the Navy PACDIV IRP project procedures manual 
and the functional guidelines, the data set is then evaluated using PARCC criteria.  PARCC criteria 
provide an evaluation of overall data usability.  The following is a discussion of PARCC criteria as 
related to the project DQOs. 
 
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 D1 and D2 are the reported concentrations for sample and duplicate analyses.  Precision is 
primarily assessed by calculating an RPD from the percent recoveries of the spiked compounds for each 
sample in the MS/MSD pair.  In the absence of an 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.   
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An additional measure of sampling precision was obtained by collecting and analyzing field duplicate 
samples, which were compared using the RPD result as the evaluation criteria. 
 
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 an 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.  Non-aqueous LCSs are prepared using solid media approved by the 
American Society for Testing and Materials (ASTM) for their homogeneity.  The LCS measures 
laboratory efficiency in recovering target analytes from either a solid or aqueous matrix in the absence of 
matrix interferences. 
 
For inorganics analysis, one primary sample is analyzed and accompanied by an unspiked laboratory 
duplicate.  The data reviewer compares the reported results of the primary analysis and the laboratory 
duplicate, then calculates RPDs, which are used to assess laboratory precision. 
 
Laboratory and field sampling precision are further evaluated by calculating RPDs for field sample 
duplicate pairs.  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 samples or LCS/LCSD 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 pairs, results 
maybe reported in either the primary or duplicate samples at levels below the reporting limit or non-
detected. Since these values are considered to be estimates, RPD exceedances from these duplicate pairs 
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, LCS, MS/MSD, and standard for PCB. Accuracy of inorganic 
analyses is determined using the percent recoveries of MS and LCS analyses. 
 
Percent recovery (%R) is calculated using the following equation: 
 

%R = (A-B)/C x 100 
 
where: 
 A = measured concentration in the spiked sample 
 B = measured concentration of the spike compound in the unspiked sample 
 C = concentration of the spike 
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The percent recovery of each analyte spiked in MS/MSD samples, LCS, and surrogate compounds added 
to environmental samples is evaluated with 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.  It is evaluated by reviewing the QC results of blanks, samples and holding 
times.  Positive detects of compounds in the blank samples identify compounds that may have been 
introduced into the samples during sample collection, transport, preparation, or analysis.  The QA/QC 
blanks collected and analyzed are method blanks, trip blanks, and field blanks. 
 
A method blank is a laboratory grade water or solid matrix that contains the method reagents and has 
undergone the same preparation and analysis as the environmental samples.  The method blank provides a 
measure of the combined contamination derived from the laboratory source water, glassware, instruments, 
reagents, and sample preparation steps.  Method blanks are prepared for each sample of a similar matrix 
extracted by the same method at a similar concentration level. 
 
Trip blanks are used to identify possible volatile organic contamination introduced into the sample during 
transport.  A trip blank is a sample bottle filled in the laboratory with reagent-grade water and preserved 
to a pH less than 2 with hydrochloric acid.  It is transported to the site, stored with the sample containers, 
and returned unopened to the laboratory for analysis. 
 
Additionally, for inorganic analyses, initial and continuing calibration blanks 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. 
 
Field blanks consist of analyte-free source water stored at the sample collection site. The field blank 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 5 times the blank value for 
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 PARCC criteria, because only when precision, accuracy, and representativeness are known 
can data sets be compared with confidence. 
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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 project DQOs, the goal for 
completeness for target analytes in each analytical fraction is 90 percent. 
 
Percent completeness is calculated using the following equation: 
 

%C = (T - R)/T x 100 
 
where: 
%C  = percent completeness 
 T     = total number of sample results 
 R     = total number of rejected sample results 
 
Completeness is also determined by comparing the planned number of samples per method and matrix as 
specified in the FSP or QAPP, with the number determined above. 
 
The following sections present a review of QC data for each analytical method. 

 
2.0 CHLORINATED PESTICIDES 
 
A total of 27 soil samples were analyzed for chlorinated pesticides by EPA SW 846 Method 8081A. All 
chlorinated pesticide data were assessed to be valid since none of the 479 total results were rejected based 
on QC exceedances. This section discusses the QA/QC supporting documentation as defined by the 
PARCC criteria and evaluated based on the DQOs. 
 
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.   
Percent relative standard deviation (%RSD) and percent difference (%D) are the two major parameters 
used to measure the effectiveness of instrument calibration. %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 more routine instrumental anomalies, which typically 
impact all sample results for the affected compounds. 
 
The relative standard deviations in the initial calibrations met the acceptance criteria of 20 percent. 
 
Ten endrin and methoxychlor results were qualified as non-detected estimated (UJ). The percent 
difference between the initial calibration and the continuing calibration concentrations were outside the 
acceptance criteria of 15 percent. The affected samples are identified in the data validation reports. 
 
2.1.2 Surrogates 
 
No data were qualified based on surrogate recovery non-conformances. In cases where individual 
recoveries exceeded criteria, the QC exceedance was judged to have no impact on the data quality and no 
qualifications were made. 
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2.1.3 MS/MSD Samples 
 
As a result of non-compliant MS/MSD %R and RPD, the methoxychlor result for sample EL017 was 
qualified as 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 recoveries were evaluated against the 
acceptance criteria. 
 
2.1.5 Field Duplicate 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. 
 
2.1.6 Performance Evaluation Samples 
 
Performance evaluation (PE) samples were not performed for this analysis. 
 
2.1.7 Compound Quantitation and Target Identification 
 
As a result of compound quantitation non-conformances (i.e. %D between two columns greater than 
25%), ten detected results were qualified estimated (J) or presumptive estimated (NJ). The affected 
compounds were 4,4’-DDT, alpha-chlordane and gamma-chlordane. The details regarding the 
qualification of results are provided in the data validation reports. 
 
All target identification were found to be acceptable. 
 
2.2 Representativeness 
 
2.2.1 Holding Times 
 
The evaluation of holding times to verify compliance with the method was conducted. All holding times 
were met. 
 
2.2.2 Blanks 
 
Method blanks were collected and analyzed to evaluate representativeness. The concentration for an 
individual target compound in the blank was used for data qualification. 
 
If contaminants were detected in a blank, corrective actions were made for the chemical analytical data 
during data validation.  The corrective action consisted of amending the laboratory reported results for 
organic compounds based on the following criteria.  The validation qualifier codes used in the blank 
summary tables are described below. 
 

Results Below the RL  If a sample result for the blank contaminant was less than the RL and less 
than 5 times the blank value, the sample result was amended as non-detected at the RL for the 
target compound. 
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Results Above the RL  If a sample result for the blank contaminant was greater than the sample 
RL and less than 5 times the blank value, the sample result for the blank contaminant was 
amended as an estimated non-detect at the concentration reported in the sample. 

 
No Action  If a sample result for the blank contaminant was greater than 5 times the blank value, 
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  Equipment Rinsate and Field Blanks 
 
No equipment rinsate and field blank samples were collected for this analysis. 
 
2.3 Comparability 
 
The laboratory used standard analytical methods for all of the analyses.  In all cases, the method detection 
limits attained were at or below the reporting limit. Target compounds detected below the reporting limits 
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 chlorinated pesticides 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. 
 
3.0 ARSENIC 
 
A total of 13 soil samples were analyzed for arsenic by EPA SW 846 Method 6020. All metal data were 
assessed to be valid since none of the 13 total results were rejected based on QC exceedances. This 
section discusses the QA/QC supporting documentation as defined by the PARCC criteria and evaluated 
based on the DQOs. 
 
3.1 Precision and Accuracy 
 
3.1.1 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 on going 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/or percent recoveries in the continuing 
calibration verifications met the acceptance criteria of ≥ 0.995 and 90-110 percent, respectively. 
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3.1.2 MS/MSD Samples 
 
As a result of a non-compliant MS/MSD %R, eight arsenic results were qualified as detected estimated (J) 
or non-detected estimated (UJ). The details regarding the qualification of results are provided in the data 
validation reports. 
 
3.1.3 Duplicate (DUP) Samples 
 
As a result of a non-compliant DUP RPD, two arsenic results were qualified as detected estimated (J). 
The details regarding the qualification of results are provided in the data validation reports. 
 
3.1.4 LCS Samples 
 
No data were qualified based on LCS non-conformances.  The recoveries were evaluated against the 
acceptance criteria. 
 
3.1.5 Internal Standards 
 
No data were qualified based on internal standard non-conformances. The recoveries were evaluated 
against the acceptance criteria. 
 
3.1.6 ICP Interference Check Sample 
 
No data were qualified based on ICP interference check non-conformances.  The recoveries were 
evaluated against the acceptance criteria. 
 
3.1.7 Field Duplicate Samples 
 
The field duplicate samples were evaluated for acceptable precision with RPDs for the analytes. All RPDs 
were within acceptance criteria.  
 
3.1.8 Performance Evaluation Samples 
 
Performance evaluation (PE) samples were not performed for this analysis. 
 
3.1.9 Sample Result Verification  
 
All sample results 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 were analyzed to evaluate representativeness.  
 
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 
inorganic analytes based on the following criteria.  The validation qualifier codes are described below. 
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UJ Validation Qualifier If a sample result for the blank contaminant was less than 5 times the 
blank value, the sample result for the blank contaminant was amended as estimated non-detected 
at the sample concentration reported in the sample results. 
 
No Action If a sample result for the blank contaminant was greater than 5 times the blank value, 
the result was not amended. 

 
3.2.2.1 Method Blanks 
 
No data were qualified due to the contaminant detected in one of the method blanks for this analysis. 
 
3.2.2.2 Equipment Rinsate and Field Blanks 
 
No equipment rinsate and field blank samples were collected for this analysis. 
 
3.3 Comparability 
 
The laboratory used standard analytical methods for all of the analyses.  In all cases, the method detection 
limits attained were at or below the reporting limit. Target analytes detected below the reporting limits 
flagged (J) by the laboratory should be considered estimated. The comparability of the data is regarded as 
acceptable. 
 
3.4 Completeness 
 
The completeness level attained for arsenic field samples was 100 percent.  This percentage was 
calculated as the total number of accepted sample results divided by the total number of sample results 
multiplied by 100. 
 
4.0 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. 
 
5.0 SUMMARY OF PARCC CRITERIA 
 
The validation reports present the PARCC results for all SDGs. Each PARCC criterion is discussed in 
detail in the following sections. 
 
5.1 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 after integration of 
qualification of estimated results as specifically noted in Sections 2.1.1, 2.1.3, 2.1.7, 3.1.2 and 3.1.3. 
 
5.2 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. 
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5.3 Comparability 
 
Sampling frequency requirements were met in obtaining duplicates.  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. 
 
5.4 Completeness 
 
Of the 492 total analytes reported, none of the sample results were rejected. The completeness for all 
SDGs is as follows: 
 

Parameter/Method Total Analytes No. of Rejects % Completeness 
Chlorinated Pesticides 
Arsenic 

479 
13 

0 
0 

100 
100 

Total 492 0 100 
 
The completeness percentage based on rejected data met the 90 percent DQO goal.   
 
 
 
 
 
 



  

 

 

 

 

 

 

APPENDIX A  

TABLE 1  

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate,  
DUP = Duplicate, DL = Dilution, RE = Reanalysis/Reextraction  
Shaded cells indicate Level D validation (all other cells are Level C validation) 
 

A1

SDG#: BQG0073 VALIDATION SAMPLE TABLE LDC#: 17891B   

 Project Name: Former NAS Barbers Point, CTO001 Parameters/Analytical Method 

  
 

Client ID # 

 
 

Lab ID # 

 
 

Matrix 

 
 

QC Type

 
Date 

Collected

 
Pest. 

(8081A)

 
As 

(6020) 

        

EL001 BQG0073-01 soil FD 07/02/07 X X         

EL002 BQG0073-02 soil FD 07/02/07 X X         

EL003 BQG0073-03 soil  07/02/07 X X         

EL004 BQG0073-04 soil  07/02/07 X X         

EL005 BQG0073-05 soil  07/02/07 X X         

EL006 BQG0073-06 soil  07/02/07 X X         

EL007 BQG0073-07 soil  07/02/07 X X         

EL008 BQG0073-08 soil  07/02/07 X X         

EL003MS BQG0073-03MS soil MS 07/02/07 X X         

EL003MSD BQG0073-03MSD soil MSD 07/02/07 X X         

EL003DUP BQG0073-03DUP soil DUP 07/02/07  X         

  
 
 
 
 
 
 
 
 
 
 
 



FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate,  
DUP = Duplicate, DL = Dilution, RE = Reanalysis/Reextraction  
Shaded cells indicate Level D validation (all other cells are Level C validation) 
 

A2

SDG#: BQG0503 VALIDATION SAMPLE TABLE LDC#: 18104A   

 Project Name: Former NAS Barbers Point, CTO001 Parameters/Analytical Method 

  
 

Client ID # 

 
 

Lab ID # 

 
 

Matrix 

 
 

QC Type

 
Date 

Collected

 
Pest. 

(8081A)

         

EL009 BQG0503-01 soil  07/23/07 X          

EL010 BQG0503-02 soil  07/23/07 X          

EL011 BQG0503-03 soil  07/23/07 X          

EL010MS BQG0503-02MS soil MS 07/23/07 X          

EL010MSD BQG0503-02MSD soil MSD 07/23/07 X          

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate,  
DUP = Duplicate, DL = Dilution, RE = Reanalysis/Reextraction  
Shaded cells indicate Level D validation (all other cells are Level C validation) 
 

A3

SDG#: BQH0146 VALIDATION SAMPLE TABLE LDC#: 17891A   

 Project Name: Former NAS Barbers Point, CTO001 Parameters/Analytical Method 

  
 

Client ID # 

 
 

Lab ID # 

 
 

Matrix 

 
 

QC Type

 
Date 

Collected

 
Pest. 

(8081A)

 
As 

(6020) 

        

EL012 BQH0146-01 soil FD 08/02/07 X          

EL016 BQH0146-02 soil  08/02/07 X          

EL019 BQH0146-03 soil  08/02/07 X          

EL022 BQH0146-04 soil  08/02/07 X          

EL025 BQH0146-05 soil  08/02/07 X          

EL028 BQH0146-06 soil  08/02/07 X          

EL029 BQH0146-07 soil  08/02/07  X         

EL030 BQH0146-08 soil  08/02/07 X          

EL032 BQH0146-09 soil FD 08/02/07 X          

EL017 BQH0146-16 soil  08/02/07 X          

EL033 BQH0146-21 soil  08/02/07 X          

EL025MS BQH0146-05MS soil MS 08/02/07 X          

EL025MSD BQH0146-05MSD soil MSD 08/02/07 X          

EL017MS BQH0146-16MS soil MS 08/02/07 X          

EL017MSD BQH0146-16MSD soil MSD 08/02/07 X          

 
 
 
 
 
 



FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate,  
DUP = Duplicate, DL = Dilution, RE = Reanalysis/Reextraction  
Shaded cells indicate Level D validation (all other cells are Level C validation) 
 

A4

SDG#: BRA0015 VALIDATION SAMPLE TABLE LDC#: 18394A   

 Project Name: Former NAS Barbers Point, CTO001 Parameters/Analytical Method 

  
 

Client ID # 

 
 

Lab ID # 

 
 

Matrix 

 
 

QC Type

 
Date 

Collected

 
As 

(6020) 

         

EL034 BRA0015-01 soil  12/28/07 X          

EL035 BRA0015-02 soil  12/28/07 X          

EL034MS BRA0015-01MS soil MS 12/28/07 X          

EL034DUP BRA0015-01DUP soil DUP 12/28/07 X          

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate,  
DUP = Duplicate, DL = Dilution, RE = Reanalysis/Reextraction  
Shaded cells indicate Level D validation (all other cells are Level C validation) 
 

A5

SDG#: 580-9079 VALIDATION SAMPLE TABLE LDC#: 18731A   

 Project Name: Former NAS Barbers Point, CTO001 Parameters/Analytical Method 

  
 

Client ID # 

 
 

Lab ID # 

 
 

Matrix 

 
 

QC Type

 
Date 

Collected

 
Pest. 

(8081A)

 
As 

(6020) 

        

EL036 580-9079-1 soil  02/25/08 X          

EL037 580-9079-2 soil  02/25/08  X         

EL038 580-9079-3 soil  02/25/08 X          

EL039 580-9079-4 soil  02/25/08 X          

EL040 580-9079-5 soil  02/25/08 X X         

EL041 580-9079-6 soil  02/25/08 X          

EL037MS 580-9079-2MS soil MS 02/25/08  X         

EL037MSD 580-9079-2MSD soil MSD 02/25/08  X         

EL037DUP 580-9079-2DUP soil DUP 02/25/08  X         
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate,  
DUP = Duplicate, DL = Dilution, RE = Reanalysis/Reextraction  
Shaded cells indicate Level D validation (all other cells are Level C validation) 
 

A6

SDG#: 580-9330 VALIDATION SAMPLE TABLE LDC#: 18731C   

 Project Name: Former NAS Barbers Point, CTO001 Parameters/Analytical Method 

  
 

Client ID # 

 
 

Lab ID # 

 
 

Matrix 

 
 

QC Type

 
Date 

Collected

 
Pest. 

(8081A)

         

EL043 580-9330-1 soil  03/14/08 X          

EL043MS 580-9330-1MS soil MS 03/14/08 X          

EL043MSD 580-9330-1MSD soil MSD 03/14/08 X          
 























































































































































































































































































 

 

Appendix D 
Waste Manifests  

















































































































































































 

 

Appendix E 
Comment Matrix to Draft Report 

 



Contract No.: N62742-02-D-1800, CTO 0001 
Remediation Verification Report of May 2008 
Removal Action at Former Drum Crushing Area 
Former NAS Barbers Point, Oahu, Hawaii 
Response to Comments 
 

Page 1 of 4 

CTO: FRAC – CTO 0001 Document Title: Draft Remediation Verification Report of May 2008, Removal Action at Former Drum 
Crushing Area, Former NAS Barbers Point, Oahu, Hawaii 

Date: June 5, 2008 Review Organization: NAVFAC Hawaii Reviewer(s): Jan Kotoshirodo, OPHEV3JK 

NO. REFERENCE REVIEWER’S COMMENT RESPONSE TO COMMENT 
1. Section 1, 

Page 1 
 
 

3rd ¶, 1st sentence: insert “of the” after “purpose”. Changed according to comment. 

2. Figure 1-1 
 

On island of Oahu map, replace “Barbers Point” with “Former NAS 
Barbers Point”. 
 

Changed according to comment. 

3. Figures 1-2, 1-
3, 2-1 to 2-5 
 
 

In title block: 
Replace “PACIFIC DIVISION / Makalapa, HI” with “NAVFAC Hawaii / 
Pearl Harbor, HI”. 
 

Removed all reference to Pacific Division and replaced with 
NAVFAC Hawaii on all Figures. 

4. Figures 1-2, 1-
3, 2-1 to 2-5 
 
 

In title block: 
Delete “PACDIV” before “CONTRACT #” 

Removed all reference to Pacific Division and replaced with 
NAVFAC Hawaii on all Figures. 

5. Section 2.11, 
Page 35 
 
 

2nd ¶ of section, 4th sentence: Remove “s” in “Theses”. Changed according to comment. 

6. Section 3.1, 
Page 36 
 
 

1st ¶ of section, 2nd to last sentence: replace “concentration” with 
“concentrations”. 

Changed according to comment. 

7. Section 3.1, 
Page 36 

2nd ¶ of section, 1st sentence: insert “to” after “submitted”. Changed according to comment. 

8. Section 3.1, 
Page 36 
 

3rd ¶ of section, 1st sentence: either delete “s” in “Wastes”, or replace “was” 
with “were”. 

Changed according to comment. 

9. Section 3.1, 
Page 36 
 

5th ¶ of section, 3rd sentence: The text references the “landfills” listed in 
Table 3-1.  Should this statement be revised to state that the RCRA haz 
waste discussed in this ¶ was sent to one disposal facility - Chemical Waste 
Management of the Northwest? 
 

Revised 3rd sentence:  “The shipping containers were then 
transported inland using licensed waste transporters, and 
disposed of at a RCRA- and CERCLA-approved landfill, 
specifically, Chemical Waste Management of the Northwest 
located in Arlington, Oregon.” 



Contract No.: N62742-02-D-1800, CTO 0001 
Remediation Verification Report of May 2008 
Removal Action at Former Drum Crushing Area 
Former NAS Barbers Point, Oahu, Hawaii 
Response to Comments 
 

Page 2 of 4 

TO: FRAC – CTO 0001 Document Title: Draft Remediation Verification Report of May 2008, Removal Action at Former Drum 
Crushing Area, Former NAS Barbers Point, Oahu, Hawaii 

Date: June 27, 2008 Review Organization: DOH HEER Office Reviewer(s): Maria Eloisa Q. Reyes, Ph.D. 

NO. REFERENCE REVIEWER’S COMMENT RESPONSE TO COMMENT 
1. Page 1 On Page 1, correct the chemical names for 4,4’-DDD, 4,4’DDE, and 4.4’-DDT.  

The chemical name is dichlorodiphenyl(x) and not dichlorodipheny(x). 
Changed according to comment. 

2. Page 1 On Page 1, include information about the acreage of the drum crushing area? Included calculated area in ft2 and acres for the Drum Crushing 
Area in text.  Section 1.1, 2nd ¶, 2nd sentence reads: “It consists of 
an area of approximately 2,046 square feet equating to 0.047 acres.” 

3. Page ES-1 On Page ES-1, it is stated that the removal action was conducted from August 2007 
through April 2008 while on Pages 1 and 13, it stated that fieldwork was conducted 
from July 2007 to April 2008.  Be consistent with the dates of the fieldwork. 

Changed according to comment.  Verified that fieldwork 
commenced in July 2007. 

4. Pages 5 to 9 On Pages 5 to 9, data Table 1-1 is not presented in a manner that is easy to 
understand.  Clearly indicate what analytes are “ND” or “NA” or redo the table to 
allow one (1) column per analyte. 

Table 1-1 is a compilation of data provided from previous 
investigations, including the EBS conducted in 1994 and the final 
excavation design document prepared by Tetra Tech.  It is 
essentially the same Table 1-1 provided in the approved Site Work 
Plan Addendum prepared in July 2007 by ECC. 
 
The data from the 1994 EBS summarized in Table 1-1 has been 
revised by listing all of the analytes reported for each sample, and 
including “ND” for analytes that were not detected.   
 
The data from the final excavation design document prepared by 
Tetra Tech did not present each analyte in the summary tables.  
Only analytes with detection were summarized in the tables and 
figures provided to ECC.  Laboratory analytical reports supporting 
the Tetra Tech data were not available..  Therefore, analytes that 
were not detected could not be verified, and were not included in 
Table 1-1. 
 
The data collected during the site investigation conducted in 2003 
was removed from Table 1-1 because the chemicals of concern 
associated with this current removal action were not analyzed as 
part of that investigation.  The 2003 investigation however is still 
discussed in the text of the report as part of the site history. 

5. Page 11 On Page 11, correct the project cleanup goal for arsenic in Table 1-2.  It should be 
20 mg/kg instead of 22 mg/kg. 

Project cleanup goal for arsenic in Table 1-2 on page 11 is correct in 
accordance with Table 1: Excavation Criteria for Contaminants of 
Concern found on page 7 of the Action Memorandum dated May 
2005 for the Former Drum Crushing Area and Table 3-4 Reference 
Limits and Evaluation Table of the Revised Site Work Plan dated 
July 2007.  Arsenic cleanup goal is 22 mg/kg based on 2004 EPA 
Residential noncancer endpoint PRG. 



Contract No.: N62742-02-D-1800, CTO 0001 
Remediation Verification Report of May 2008 
Removal Action at Former Drum Crushing Area 
Former NAS Barbers Point, Oahu, Hawaii 
Response to Comments 
 

Page 3 of 4 

6. Pages 15 to 18 On Pages 15 to 18, data Table 2-1 is not presented in a manner that is easy to 
understand.  Clearly indicate what analytes are “NA” or redo the table to allow one 
(1) column per analyte. 

Table revised to identify which analytes were not analyzed (NA) 
and which analytes were not detected (ND). 

7. Page 20 On Pages 20, data Table 2-2 is not presented in a manner that is easy to understand.  
Clearly indicate what analytes are “NA” or redo the table to allow one (1) column 
per analyte. 

Table revised to identify which analytes were not analyzed (NA) 
and which analytes were not detected (ND). 

8. Page 21 On Pages 20, data Table 2-3 is not presented in a manner that is easy to understand.  
Clearly indicate what analytes are “NA” or redo the table to allow one (1) column 
per analyte. 

Table revised to identify which analytes were not analyzed (NA) 
and which analytes were not detected (ND). 

9. Pages 22, 24, 26 
and 30 

On Pages 22, 24, 26, and 30, data in Tables 2-4, 2-5, 2-6 and 2-7 is not presented in 
a manner that is easy to understand. 

a. The data is not arranged chronologically by sample number or date. 
b. The tables are incomplete and missing some data points, especially some 

that show exceedances.  Some tables are clearly lacking historical data 
from 1994, 2002, and 2005.  Theses data should be included considering 
these are summary tables from which conclusions are drawn to determine 
final excavation limits. 

c. Clearly indicate what analytes are “NA” or redo the table to allow one (1) 
column per analyte. 

d. Revisit the tables to present the data in a manner that is easily understood.  
Redraw conclusions, if necessary. 

The data tables have been revised to present the data in a manner 
that is easier to understand.  The data has been split into two tables, 
one summarizing the arsenic data (Table 2-4) and the other 
summarizing the organochlorine pesticides (OCP) data (Table 2-5).  
Each data table is organized by sample location and then by depth 
of sample.  Where individual sample locations were sampled over 
several events the data has been organized by depth and then 
chronologically.  Additionally, information has been added to 
identify which analytes were not analyzed (NA) and which analytes 
were not detected (ND).   
 
Furthermore, figures have been revised to match the revisions in the 
tables.  After each sample location identifier, information has been 
added in parentheses, indicating whether analytical results were 
above or below action levels at each sampling depth.  Sample 
depths exceeding cleanup criteria are bolded in red [i.e. (0, 2, 4, 6)].  
Figure 2-2 presents arsenic data, and Figure 2-3 presents OCP data.  
For the OCP data, the depth information provided in parentheses is 
bolded if any one of the OCP analytes exceeded action levels. 

10. Tables 2-4 to 2-
7 

Differentiate between, and clearly define “vertical” and “lateral” delineation.  Based 
on Tables 2-4 to 2-7, there does not seem to be a clear distinction between the two.  
The parameters used to apparently differentiate the (i.e., sample depth in ft bgs) 
overlap or are the same.  In summary tables for arsenic (i.e., Table 2-4 to 2-5), 
samples used to vertically delineate the site were taken from 2 to 10 ft bgs, while 
those taken to laterally delineate the site were taken from 0 to 4 feet bgs – these 
overlap.  On the other hand, in summary tables for organochlorine pesticides (i.e., 
Tables 2-6 to 2-7), samples used to vertically delineate the site were taken from 0 to 
4 ft bgs, while those taken to laterally delineate the site were taken from 0 to 4 feet 
bgs – these are the same. 

See response to comment #9. 

11. Figure 2-3 and 
Table 1-1, Page 
5 

In Figure 2-3, DCA-07 denotes an exceedance of an action level, however, in Table 
1-1, on Page 5, DCA-07 samples do not show any exceedances of arsenic.  Revisit 
the figure to make sure that labels are correct. 

Changed DCA-07 sample identification label from red to black in 
Figure 2-3 to reflect non-exceedance of arsenic as presented in 
Table 1-1.  Note:  sample icon depiction has been modified per 
comment #9 response. 
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NO. REFERENCE REVIEWER’S COMMENT RESPONSE TO COMMENT 
1. Table 1-2, Page 

1 
Can we verify EAL for arsenic.  According to HDOH EAL updated in November 
2006, the EAL for arsenic is 20 mg/kg. 

Project cleanup goal for arsenic in Table 1-2 on page 11 is correct in 
accordance with Table 1: Excavation Criteria for Contaminants of 
Concern found on page 7 of the Action Memorandum dated May 
2005 for the Former Drum Crushing Area and Table 3-4 Reference 
Limits and Evaluation Table of the Revised Site Work Plan dated 
July 2007.  Arsenic cleanup goal is 22 mg/kg based on 2004 EPA 
Residential noncancer endpoint PRG. 

2. Page 7 and 24 
and Figure 2-3 

If comment above is not valid, please disregard.  Sample ID TR1454 for DCA-09 
which was collected on 2/1/2002 (prior to November 2006) has a concentration 
(21.8 mg/kg) greater than the current EAL of 20 mg/kg. 

Comment disregarded, arsenic cleanup goal is 22 mg/kg based on 
2004 EPA Residential noncancer endpoint PRG. 
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