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EXECUTIVE SUMMARY 

INTRODUCTION 
This report presents the results of a supplemental remedial investigation (RI) conducted to address 
detected petroleum contamination in subsurface soil and groundwater in the area southeast of the 
Former Fuel Farm Sludge Disposal Area, Marine Corps Base (MCB) Hawaii, Kaneohe Bay, Oahu, 
Hawaii. The supplemental RI was performed as a follow-on to the 2012 RI discussed in Remedial 
Investigation Report, Former Fuel Farm Sludge Disposal Area, Marine Corps Base Hawaii, 
Kaneohe Bay, Oahu, Hawaii, hereafter referred to as the “RI report,” and addresses the area in 
proximity to monitoring well (MW) 58 (AECOM and WCP 2013b). 

PURPOSE AND OBJECTIVES 
The purpose of the supplemental RI was to evaluate the nature and extent of selected chemicals of 
potential concern (COPCs) concentrations in subsurface soil and groundwater in the area in 
proximity to MW58 southeast of the Former Fuel Farm Sludge Disposal Area. During the 2012 RI, 
concentrations of total petroleum hydrocarbons (TPH) as gasoline range organics (GRO) and 
benzo(a)pyrene exceeded project-specific screening criteria in subsurface soil and groundwater RI 
samples collected from this area. These exceedances were surmised to be associated with either a 
prior release from historical underground storage tanks that were removed in the 1960s, or releases 
from the fuel lines that historically ran through the area. The RI report recommended that a 
supplemental RI be conducted to assess the nature and extent of TPH-GRO and benzo(a)pyrene 
exceedances in subsurface soil and groundwater (AECOM and WCP 2013b). For comparability, the 
selected COPCs for the supplemental RI are the same as those addressed in the 2012 RI (AECOM 
and WCP 2013b).  

The objectives of the supplemental RI were as follows: 

 Evaluate the presence of COPCs in subsurface soil and groundwater, and determine whether 
COPCs are at or above project-specific screening criteria. 

 Evaluate the presence or absence of free-phase petroleum product in subsurface soil and 
groundwater. 

 Determine if petroleum-impacted soil and groundwater extends beyond the defined site 
boundaries in proximity to MW58. 

 Determine appropriate response actions (if applicable) to address the COPCs that exceed 
project-specific screening criteria. 

KEY FINDINGS 
A total of six soil borings were advanced and subsequently converted into temporary groundwater 
monitoring wells to delineate the extent of petroleum contamination in an area southeast of the Former 
Fuel Farm Sludge Disposal Area. Subsurface soil and groundwater samples were collected and 
analyzed for TPH-GRO-diesel range organics (DRO)-lube oil range organics (LRO); benzene, 
toluene, ethylbenzene, and xylenes; polynuclear aromatic hydrocarbons; and lead. 

All COPC concentrations were either non-detect, or were well below State of Hawaii Department of 
Health (DOH) Tier 1 environmental action levels (EALs). Interviews with MCB Hawaii Fuel Farm 
personnel revealed a possible reason for the TPH-GRO and benzo(a)pyrene exceedances detected 
during the 2012 RI in the area southeast of the Former Fuel Farm Sludge Disposal Area; prior to 
1963 there had been an overflow fuel release in a subsurface concrete valve pit (Puulei 2013). Due to 
both the proximity of this valve pit to MW58 and the lack of exceedances detected during the 
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supplemental RI, it is believed that the prior valve pit overflow release is the source of TPH-GRO 
and benzo(a)pyrene exceedances observed during the 2012 RI (AECOM and WCP 2013b). 

CONCLUSIONS AND RECOMMENDATIONS 
The supplemental RI results indicate the following: 

 COPC concentrations in subsurface soil and groundwater samples collected during the 
supplemental RI did not exceed applicable DOH EALs. In addition, COPC concentrations in 
subsurface soil and groundwater samples collected during the 2012 RI from other 
monitoring wells in proximity to MW58 were either non-detect or were well below their 
respective DOH EALs (AECOM and WCP 2013b). Therefore, subsurface soil and 
groundwater exceedances of TPH-GRO and benzo(a)pyrene observed during the 2012 RI 
have been adequately delineated (both horizontally and vertically), and any existing residual 
contamination in this area can be managed in place as it poses no significant risk to human 
health and the environment. Measures described in Environmental Hazard Evaluation / 
Environmental Hazard Management Plan [EHE/EHMP] for Aboveground Storage Tank 1253, 
Marine Corps Base Hawaii, Kaneohe, Hawaii, Revision 01 (AECOM and WCP 2013a), 
hereafter referred to as the “EHE/EHMP, Revision 01,” are protective and appropriate for 
the MW58 location so no continued monitoring or further investigation is warranted. 

 As stated in the RI report (AECOM and WCP 2013b), it is believed that the Former Fuel 
Farm Sludge Disposal Area is not the source of TPH-GRO and benzo(a)pyrene exceedances. 
The pre-1963 overflow fuel release in a subsurface concrete valve pit is the likely source of 
TPH-GRO and benzo(a)pyrene exceedances observed during the 2012 RI (AECOM and 
WCP 2013b). Therefore, no further action with institutional controls as described in the 
EHE/EHMP, Revision 01 (AECOM and WCP 2013a) is recommended for the Former Fuel 
Farm Sludge Disposal Area. 
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1. Introduction 
This report presents the findings and results of supplemental remedial investigation (RI) activities 
conducted to address detected petroleum contamination in subsurface soil and groundwater in the 
area southeast of the Former Fuel Farm Sludge Disposal Area, Marine Corps Base (MCB) Hawaii, 
Kaneohe Bay, Oahu, Hawaii (Figure 1-1 and Figure 1-2). The supplemental RI was authorized by 
the Naval Facilities Engineering Command (NAVFAC), Hawaii under the Comprehensive Long-
Term Environmental Action Navy III program, contract number (no.) N62742-03-D-1837, contract 
task order HC25. 

The initial RI, performed in March and April 2012, was undertaken to evaluate the nature and extent 
of the threat to human health and the environment presented by the release of petroleum and 
petroleum-related constituents from disposal pits and leaching fields during 1973 tank-cleaning 
operations at the Former Fuel Farm Sludge Disposal Area site. The site is located within an active 
fuel farm and is used for fuel storage and distribution, which is consistent with its historical 
operations. Environmental concerns at the site were previously documented in various environmental 
investigations, and are discussed in Remedial Investigation Report, Former Fuel Farm Sludge 
Disposal Area, Marine Corps Base Hawaii, Kaneohe Bay, Oahu, Hawaii, hereafter referred to as the 
“RI report” (AECOM and WCP 2013b). 

The purpose of the supplemental RI was to evaluate the nature and extent of total petroleum 
hydrocarbons (TPH) as gasoline range organics (GRO) and benzo(a)pyrene concentrations that were 
shown to exceed project-specific screening criteria in subsurface soil and groundwater RI samples 
collected from the area southeast of the Former Fuel Farm Sludge Disposal Area. These exceedances 
were surmised to be associated with either a prior release from historical underground storage tanks 
(USTs) that were removed in the 1960s, or a release from fuel lines that historically ran through the 
area. The RI report (AECOM and WCP 2013b) recommended a supplemental RI be conducted in 
this area to assess the nature and extent of the TPH-GRO and benzo(a)pyrene exceedances in 
subsurface soil and groundwater, and to make revisions to the Environmental Hazard Evaluation / 
Environmental Hazard Management Plan for Aboveground Storage Tank 1253, Marine Corps Base 
Hawaii, Kaneohe, Hawaii (AECOM and WCP 2009), whereby the administrative boundaries would be 
revised to include the area southeast of the Former Fuel Farm Sludge Disposal Area in proximity to 
monitoring well (MW) 58. The revised administrative boundaries are included in Environmental Hazard 
Evaluation/Environmental Hazard Management Plan for Aboveground Storage Tank 1253, Marine 
Corps Base Hawaii, Kaneohe, Hawaii, Revision 01, hereafter referred to as “EHE/EHMP, Revision 01” 
(AECOM and WCP 2013a). 

The supplemental RI was conducted in accordance with the project-specific work plan (WP) entitled, 
Technical Memorandum, Supplemental Remedial Investigation Work Plan, Former Fuel Farm 
Sludge Disposal Area, Marine Corps Base Hawaii, Kaneohe Bay, Oahu, Hawaii (AECOM and 
WCP 2013c). This technical memorandum, in conjunction with Work Plan, Remedial Investigation, 
Former Fuel Farm Sludge Disposal Area, Marine Corps Base Hawaii, Kaneohe Bay, Oahu, Hawaii 
(AECOM and WCP 2011), hereafter referred to as the “supplemental RI WP,” served as the planning 
documents for the supplemental RI addressing the area southeast of the Former Fuel Farm Sludge 
Disposal Area in proximity to MW58. As stated in the EHE/EHMP, Revision 01 (AECOM and WCP 
2013a), project-specific screening criteria for the supplemental RI are the State of Hawaii 
Department of Health (DOH) Tier 1 environmental action levels (EALs) for unrestricted sites, where 
groundwater beneath the site is not considered a drinking water resource, and where surface water is 
greater than 150 meters from the site (DOH 2011). For comparability, selected chemicals of potential 
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concern (COPCs) for the supplemental RI are the same as those addressed in the RI report (AECOM 
and WCP 2013b). 

The Former Fuel Farm Sludge Disposal Area site is considered a petroleum hydrocarbon site, 
therefore is not regulated by the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA) because petroleum is not considered a hazardous substance under 
CERCLA. The RI instead follows the Hawaii State Contingency Plan (Hawaii Administrative Rules 
[HAR] 11-451) (DOH 1995), HAR 11-281 (DOH 2000), and the following guidance documents: 
Evaluation of Environmental Hazards at Sites with Contaminated Soil and Groundwater (DOH 
2011) and Long-Term Management of Petroleum-Contaminated Soil and Groundwater (DOH 2007). 
DOH provides regulatory oversight for closeout and management of residual petroleum at RI sites. 

1.1 PHYSICAL CHARACTERISTICS OF THE SITE 
1.1.1 Physical Location and Description 

The location investigated for the supplemental RI includes the area in proximity to MW58 southeast 
of the Former Fuel Farm Sludge Disposal Area within the MCB Hawaii Fuel Farm, and the storage 
yard area northeast of the MCB Hawaii Motor Pool (Buildings [Bldgs.] 351, 377, and 399) 
(Figure 1-2 and Figure 1-3). 

The MCB Hawaii Fuel Farm and Motor Pool are located at the western portion of Mokapu 
Peninsula, southwest of Puu Hawaiiloa cinder cone and southeast of the MCB Hawaii Airfield. The 
Fuel Farm currently utilizes only aboveground storage tanks (ASTs) for fuel storage, the largest of 
which are ASTs 1252, 1253, and 6479. 

The Former Sludge Disposal Area site is located southwest of ASTs 1252 and 1253 within the MCB 
Hawaii Fuel Farm. The Former Sludge Disposal Area, which was comprised of disposal pits and 
leaching fields, was approximately 550 feet long and 60 feet wide and located east of Bldgs. 349 and 
370, parallel to Fifth Street (Figure 1-2). 

The area surrounding the site is primarily used for military industrial, support, and command 
operations: i.e., the Fuel Farm to the north, Fuel Farm office (Bldg. 370) and general storage yards to 
the west, training facilities and parking areas to the east (Bldgs. 267 and 4041), general warehouse 
(Bldg. 209) to the south, and the Motor Pool (Bldgs. 351, 377, and 399) to the southwest. 

1.1.2 Meteorology 

Oahu’s climate is mild and pleasant because of the location of the Hawaiian Islands in the northern 
tropics and the presence of cooling trade winds. The prevailing winds throughout the year are the 
northeast trade winds. The trade winds are more persistent in the summer than in the winter. Trade 
winds in the winter are interrupted by winds from other directions, particularly the southerly Kona 
winds. Temperatures are coolest in January through March, with mean daily temperatures of 
69 degrees Fahrenheit (°F), and warmest in August through September, with mean daily 
temperatures of 75°F. Relative humidity on Oahu ranges from 30 to 90 percent. The main mechanism 
for rainfall is warm, moist ocean air rising and cooling as it passes over the mountains, which causes 
precipitation. The average annual precipitation at the site is approximately 38 inches per year 
(Giambelluca et al. 2013). 

1.1.3 Topography 

Mokapu Peninsula is composed of four volcanic craters. Ulupau Head dominates the peninsula and 
rises to an elevation of approximately 850 feet. Puu Hawaiiloa, Pali Kilo, and Pyramid Rock have 
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approximate elevations of 335 feet, 100 feet, and 70 feet, respectively. Elevation at MCB Hawaii 
ranges from 0 feet to 850 feet above mean sea level (msl). Approximately two-thirds of the peninsula 
is relatively flat, with ground surface elevations less than 20 feet above msl. 

The MCB Hawaii Fuel Farm is relatively flat and covered with landscaped grass. The general 
elevation is approximately 15 feet above msl. The area slopes southwest toward Kaneohe Bay. A 
series of inlets along B Street, C Street, Third Street, and Sixth Street channel storm water to 
subsurface storm drains. 

1.1.4 Surface Water Hydrology 

Mokapu Peninsula is virtually completely surrounded by water. The surrounding water bodies are 
Kaneohe Bay to the west and southwest, the Pacific Ocean to the north and east, Kailua Bay to the 
southeast, and a series of ancient Hawaiian fishponds, known collectively as Nuupia Ponds, to the 
south. There are also a number of smaller delineated wetlands scattered across MCB Hawaii as 
shown on Figure 1-1. 

The site is located in the west-central portion of MCB Hawaii (Figure 1-1). There are no surface 
water bodies that exist or cross through the site. Kaneohe Bay is the nearest major surface water 
body downgradient of the site, located approximately 800 meters to the south. 

1.1.5 Vegetation 

Vegetation at the MCB Hawaii Fuel Farm is dominated by introduced, non-native ornamental shrubs, 
trees, and grasses in landscaped areas. Ground cover throughout the Former Sludge Disposal Area is 
composed of non-native landscaped grasses. 

1.1.6 Wildlife and Environments 

Two wildlife management areas are located at MCB Hawaii on Mokapu Peninsula: Ulupau Wildlife 
Management Area and Nuupia Ponds Wildlife Management Area. 

Ulupau Wildlife Management Area is located on the northern slopes of Ulupau Head (Figure 1-1). 
The red-footed booby is the primary nesting species at the Ulupau Wildlife Management Area. The 
red-footed booby colonization began during the early 1940s and was well established by 1946. Other 
species that nest at the Ulupau Wildlife Management Area include the black noddy, the Laysan 
albatross, the brown booby, and a variety of other shore birds (Rauzon 1992). 

Nuupia Ponds Wildlife Management Area was set aside in 1966 as a wildlife conservation area as a 
result of an agreement with Marine Corps Air Station Kaneohe Bay, the State of Hawaii, the United 
States (U.S.) Department of the Interior, and the Navy. Nuupia Ponds represents one of the most 
important nesting and feeding areas for the endangered Hawaiian stilt on the island of Oahu 
(Environet 2005). According to a 2005 environmental baseline survey, MCB Hawaii Environmental 
Compliance and Protection Department personnel indicated that there are over 50 protected species 
of migratory or indigenous waterfowl that are found at MCB Hawaii, including four federally listed 
endangered waterbirds: (1) Hawaiian stilt; (2) Hawaiian gallinule; (3) Hawaiian coot; and 
(4) Hawaiian duck (Environet 2005). They frequent Nuupia Ponds, but also are seen in many of the 
scattered smaller delineated wetlands. When it rains, these endangered birds routinely and 
predictably disperse to opportunistically feed in rain puddles, ephemeral ponds, and drainage ditches 
around the entire base. In addition to avian species, there are at least 16 native species of aquatic life 
found at Nuupia Ponds (Environet 2005). 
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There are no wildlife management areas within or in the vicinity of the MCB Hawaii Fuel Farm. The 
most common avian species observed at the site during the supplemental RI were the cattle egret and 
the Pacific golden plover. 

1.1.7 Cultural Resources 

The MCB Hawaii Fuel Farm and the immediate surroundings have been extensively filled, 
excavated, graded, and developed. Therefore, no culturally significant prehistoric or historic cultural 
resources are known to exist at the site. 

1.1.8 Geology and Soil Formations 

1.1.8.1 REGIONAL GEOLOGY 

The Hawaiian Islands are the tops of large shield volcanoes that rise from the ocean floor. The island 
of Oahu is comprised of two major volcanic mountains: the Koolau range in the east and the 
Waianae range in the west. MCB Hawaii lies on Mokapu Peninsula on the northwest rift zone of the 
Koolau volcano (USDA SCS 1972). 

The primary geological processes that formed the Kaneohe area are the natural building of the 
Koolau shield volcano, post-volcanic erosion, post-erosional eruptions of the Honolulu Volcanic 
Series, the building of fringing reefs, changes in sea level, and the deposition of alluvial and marine 
sediments. The main rift zones of the Koolau volcano run in a northwest direction through the 
Kaneohe area. These rift zones consist of dikes, which are dense, impermeable remnant conduits 
through which lava extruded from the Koolau volcanic shield. The dikes cut vertically through the 
more permeable lava flows and are numerous in the lowland areas of Kaneohe. The number of dikes 
in this central part of the rift zone average more than 100 per mile, and the region is referred to as the 
dike complex. In the mountain areas, the density of dikes is fewer than 100 per mile, consequently, 
this region is referred to as the marginal dike complex. The surface of the Koolau basalts is estimated 
to be 300 to 1,000 feet below ground surface (bgs) at Mokapu Peninsula (Stearns 1939).  

A long period of quiescence followed the Koolau eruptions. During that time, the volcanic shield 
was eroded to nearly the present topography. This period lasted at least two million years and was 
followed by post-erosional eruptions that produced lava flows, cinder cones, and tuff cones of the 
Honolulu Volcanic Series. Four volcanic cones from the Honolulu Volcanic Series are located on the 
Mokapu Peninsula: Puu Hawaiiloa, Pali Kilo, Pyramid Rock, and Ulupau. Puu Hawaiiloa and Pali 
Kilo are cinder cones. Ulupau is a tuff cone, and Pyramid Rock is a nephelinite basalt cone. 

Weathering, erosion, and alluvial deposition of the volcanic material shaped the topography both 
between and after the Honolulu Volcanic Series events. At Mokapu Peninsula, younger deposits of 
alluvium can be found around Ulupau Crater and Puu Hawaiiloa. Younger alluvium is found in 
inland areas up to an elevation of approximately 200 feet and is comprised mainly of gravel, sand, 
and silt. 

Reef building and marine sediment deposition formed flat areas near sea level in areas fringing the 
volcanic cones in the central part of Mokapu Peninsula. These low-lying areas connect the volcanic 
cones of the peninsula with the main part of the island of Oahu. 

1.1.8.2 SITE-SPECIFIC SOILS CLASSIFICATION 

The soil series present at the site consists of the Mamala Series soil of the Kaena-Waialua 
Association, which occurs as a narrow band along the northern and eastern coastlines on the island of 
Oahu. The Mamala Series is composed of shallow, well-drained soils along the coastal plains on 
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Oahu, and is geographically associated with Ewa, Honouliuli, and Lualualei soils. These soils 
formed in alluvium deposited over coral limestone and consolidated calcareous sand. Permeability is 
moderate, runoff is very slow to medium, and the erosion hazard is slight to moderate. The available 
water capacity is about 2.2 inches per foot in the surface layer and 1.9 inches per foot in the subsoil. 
Specifically, the soil is classified as Mamala stony silty clay loam, which exists on 0 to 12 percent 
slopes. However, in most places the slope does not exceed 6 percent. Stones, mostly coral rock 
fragments, are common in the surface layer and in the profile. In a representative profile, the surface 
layer is dark reddish-brown stony silty clay loam about 8 inches thick. The subsoil is dark reddish-
brown silty clay loam about 11 inches thick. The soil is underlain by coral limestone and 
consolidated calcareous sand at depths of 8 to 20 inches (USDA SCS 1972). 

1.1.8.3 SITE-SPECIFIC GEOLOGY  

The lithology in the site area consists of dark brown to reddish-brown silty clays to approximate 
depths of 5 to 10 feet bgs. Below this clay is lithified silty sand composed of weathered olivine-rich 
tuffaceous volcanic ash and poorly-graded, well-rounded coralline sand. The volcanic cone Puu 
Hawaiiloa is the likely source of the volcanic ash, and the intermixing of coralline sand within the 
lithified tuff is indicative of a former marine shoreline environment. 

1.1.9 Groundwater Hydrogeology 

1.1.9.1 REGIONAL HYDROGEOLOGY 

Rain infiltrating in the mountain regions of Kaneohe is prevented from flowing seaward by 
impermeable dikes. These dikes form natural groundwater reservoirs. In the mountain regions 
(marginal dike zone), the number of dikes per mile is small, and large volumes of water are stored in 
dike compartments. In lowland areas (the dike complex zone), the density of dikes increases and less 
volume of water is stored in the compartments. Consequently, the productive sources of groundwater 
in the Kaneohe area are found in the mountain areas. 

MCB Hawaii is located on the coastal plain in an area where near-surface sedimentary caprock 
groundwater overlies deeper (basal) aquifers in fractured basalt, which is part of the Waimanalo 
Aquifer System in the Windward Aquifer Sector of the island of Oahu. According to Mink and Lau 
(1990), MCB Hawaii lies within an area that was assigned two aquifer and status codes: 

 Sedimentary caprock aquifer (Aquifer Code 30604116): The sedimentary caprock aquifer is 
classified as currently used, ecologically important, irreplaceable, low salinity water, with a 
high vulnerability to contamination (Status Code 12211). 

 Dike-impounded basalt aquifer (Aquifer Code 30604122): This aquifer lies beneath the 
sedimentary caprock aquifer and is classified as currently used, fresh, irreplaceable, drinking 
water, with a low vulnerability to contamination (Status Code 11113). 

Groundwater utility in Hawaii is determined based on the location of the site with respect to the 
underground injection control (UIC) line and Aquifer Identification and Classification for Oahu (Mink 
and Lau 1990). Groundwater situated mauka (toward the mountains; inland) of the UIC line is 
considered a potential source of drinking water, provided it is present in a suitably productive 
geologic formation. Groundwater situated makai (toward or by the sea; seaward) of the UIC line is 
not generally considered to be a potential source of drinking water due to high salinity, low 
permeability and production, or historical contamination (DOH 2011). MCB Hawaii is located 
seaward of the UIC line; therefore, the underlying aquifer is not considered a drinking water source. 
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The installation consequently purchases its potable water from the Honolulu Board of Water Supply 
(NEESA 1984). 

Water infiltrating the ground surface at Mokapu Peninsula percolates into a shallow, unconfined 
groundwater body. The caprock groundwater table at MCB Hawaii is near sea level. Shallow, 
unconfined groundwater has been observed at Mokapu Peninsula in a number of soil borings and test 
pits completed for foundation investigations. Water level data reported in these investigations were 
referenced to mean low water, which is approximately 0.7 feet below msl (Environet 2005). Water 
level data from previous environmental investigations across MCB Hawaii indicate the depth to 
groundwater varies across the installation ranging from 5 to more than 19 feet bgs (Earth Tech and 
WCP 2008; WCP 2003, 2004a,b). The shallow, unconfined groundwater beneath the site is 
non-potable and likely tidally influenced. The source of the groundwater is believed to be infiltration 
of precipitation combined with intrusion of seawater, and is not presently used for drinking water or 
agricultural purposes (Ogden 1992). 

Groundwater well no. 2545-01, installed by the City and County of Honolulu Department of 
Environmental Services, exists within an approximately 1-mile radius to the southeast of MCB 
Hawaii, and is currently unused by the Kailua wastewater treatment facility. According to the Hawaii 
State Department of Land and Natural Resources Well Database, well 2545-01 is nearest the site at a 
ground elevation of 12 feet above msl, with an average groundwater elevation of 0.5 foot above msl 
(i.e., a depth to groundwater of approximately 11.5 feet bgs). Well 2545-01 is not a drinking-water 
well, and the salinity of the water renders it unsuitable for irrigation purposes (DLNR 2011). 

1.1.9.2 SITE-SPECIFIC GROUNDWATER HYDROGEOLOGY 

Water infiltrating the ground surface at Mokapu Peninsula percolates into a shallow, unconfined 
groundwater body. The shallow groundwater body may receive recharge as leakage from the basalt 
aquifer. However, it is unlikely that potential contaminants from the area southeast of the Former 
Sludge Disposal Area could migrate from the shallow groundwater body to the basalt aquifer 
because of the distance between the two and the upward pressure gradient from the basalt aquifer 
toward the shallow groundwater body. Groundwater elevations occur near sea level and because the 
shallow groundwater body is surrounded by surface water bodies on all sides, groundwater levels are 
influenced by the tidal cycle. The depth to groundwater at the area southeast of the Former Sludge 
Disposal Area is approximately 10 feet bgs. The major surface-water body in the downgradient area 
of the site is Kaneohe Bay, which is located approximately 800 meters to the south (Figure 1-1). An 
evaluation of the hydraulic gradient and potentiometric surface at the site was conducted in 
August 2012, details of which are included in the RI report (AECOM and WCP 2013b). 

1.2 SITE HISTORY 
Prior to World War II, the Navy constructed Fuel Farm Bldg. 370 along with one hundred thirty-six 
25,000-gallon USTs to store aviation gasoline (AVGAS), Jet Propellant 4, and motor gasoline 
(MOGAS) (NEESA 1984). The USTs were installed within an area bounded by Third Street, Fifth 
Street, and C Street. A detailed history of the fuel storage facilities at the MCB Hawaii Fuel Farm is 
included in the RI report (AECOM and WCP 2013b). 

In 1959, two 5,000-gallon USTs (KB-54 and KB-55) were installed 150 feet north of Bldg. 370 to 
store Jet Propellant 5 (JP-5). In 1961, three large ASTs were constructed to store JP-5: ASTs 1252, 
1253, and 1172. AST 1252 and 1253 are located south of Sixth Street, approximately 800 feet north 
of Bldg. 370, and have a capacity of 1,260,000 gallons (30,000 barrels) each. AST 1172 (also known 
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as KB-49) was a 210,000-gallon tank covered with earth (a mounded tank). KB-54, KB-55, and AST 
1172 were removed by Morrison Knudsen in 1997 and replaced with new ASTs (WCP 2003). 

By 1962, only 20 of the original 136 USTs installed at the MCB Hawaii Fuel Farm remained active, 
of which 12 were used to store AVGAS and 8 to store MOGAS (Ogden 1992). By 1963, the 
116 inactive tanks had been removed and the excavations backfilled; however, the piping and valve 
systems of the tanks were left in place (Ogden 1992). 

In 1973, the use of AVGAS was discontinued and the 20 remaining AVGAS and MOGAS USTs 
(KB-329A through KB-329H, KB-329J through KB-329N, and KB-329P through KB-329V) were 
cleaned with sandblasting grit and high-pressure water in a onetime event. To dispose of the cleaning 
waste, three sludge leaching fields and two disposal pits were excavated adjacent to the KB-329 
series tank farm. The sludge leaching fields were 18 inches wide by 40 inches deep. One leaching 
field measured 70 feet long and two measured 200 feet long. Disposal pits were 6 feet deep by 
30 inches wide at the base (HLA 1991). Approximately 15,000 gallons of cleaning wastewater and 
200 to 300 gallons of an algae sludge that was generated during the tank cleaning were disposed of 
in the sludge leaching fields and disposal pits (Ogden 1992). A sign warning about the high 
concentrations of tetraethyl lead contamination was placed over the northernmost leaching field and 
remains in place today. 

In 1996 and 1997, Morrison Knudsen removed the remaining USTs (including the 20 KB-329-series 
USTs) at the Fuel Farm, along with AST 1172; leaving ASTs 1252 and 1253 as the only original 
tanks still in use at the site (Morrison Knudsen 1998). KB-54, KB-55, and the original AST 1172 
were replaced with ASTs. During removal activities, excavations around tanks KB-25, KB-329S, 
and KB-329V showed signs of petroleum contamination. These three tanks are listed on the DOH 
Leaking UST database under release identification No. 95-0067. 

Today, the Former Sludge Disposal Area consists of mostly grassy fields with a recreational field 
situated between C Street and ASTs 1252/1253 at the northeast end of the site, and Bldgs. 6182 and 
4041 to the south. A concrete-paved fuel truck staging area is located to the west of these buildings. 
The grassy area covering the approximate location of the Former Sludge Disposal Area between the 
recreational field and Fifth Street to the west is currently used as temporary storage for vehicles 
owned by Marines who are deployed overseas. 

1.3 RESULTS OF PREVIOUS INVESTIGATIONS 
Environmental investigations at the MCB Hawaii Fuel Farm began in 1987 and have continued to 
the present. A detailed history of the previous environmental investigations at the MCB Hawaii Fuel 
Farm is included in the RI report (AECOM and WCP 2013b). 

In accordance with the RI WP (AECOM and WCP 2011), the RI was performed from March to 
April 2012 to investigate subsurface contamination associated with the Former Fuel Farm Sludge 
Disposal Area site. The site is located within an active fuel farm and is used for fuel storage and 
distribution, which is consistent with its historical operations. Environmental concerns at the site 
were previously documented in various environmental investigations, and are discussed in the RI 
report (AECOM and WCP 2013b). TPH-GRO and benzo(a)pyrene exceedances in subsurface soil 
and groundwater analytical results were observed in RI samples collected from the area southeast of 
the Former Fuel Farm Sludge Disposal Area in the proximity of MW58 (Figure 1-3 and Figure 1-4). 

Groundwater and soil samples collected during the RI were reported to contain TPH-GRO at 
concentrations in excess of screening levels. The TPH-GRO concentration detected in a groundwater 
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sample from MW58 (7,300 micrograms per liter [µg/L]) exceeded the DOH Tier 1 EAL of 5,000 
µg/L (DOH 2011). Confirmation sample analysis from MW58 detected TPH-GRO at concentrations 
of 7,600 µg/L in the primary groundwater sample, and 7,500 µg/L in its duplicate sample (as shown 
in Figure 1-4), again exceeding the DOH Tier 1 EAL. In addition, TPH-GRO was detected in a 
subsurface soil sample collected at the capillary fringe in the soil boring for MW58 at a 
concentration of 200 milligrams per kilogram (mg/kg), which exceeds the DOH EAL of 100 mg/kg 
(Figure 1-3). Approximately 150 feet north-northwest of MW58, TPH-GRO and benzo(a)pyrene 
were detected in a subsurface soil sample from soil boring B10 at concentrations of 490 and 0.76 
mg/kg, respectively (Figure 1-3). These soil concentrations in boring B10 were detected in samples 
collected at the capillary fringe. Though purportedly related to petroleum, benzo(a)pyrene and TPH-
GRO do not appear to be associated with the Former Fuel Farm Sludge Disposal Area, due to the 
lack of DOH EAL exceedances within the Former Fuel Farm Sludge Disposal Area. In addition, 
COPC concentrations in subsurface soil and groundwater samples collected from other monitoring 
wells in the southeast area (MW55, MW56, and MW59) were either non-detect or were well below 
their respective DOH EALs (AECOM and WCP 2013b). The petroleum-related constituents detected 
in soil samples from boring B10 and the boring for MW58 were surmised to be associated with 
either a prior release from historical USTs that were removed in the 1960s or a release from fuel 
lines that historically ran through that area. The outlines of these former USTs and associated 
pipelines are shown on Figure 1-3 and Figure 1-4. The RI report recommended that a supplemental 
RI be conducted in this area to assess the nature and extent of TPH-GRO and benzo(a)pyrene 
exceedances in subsurface soil and groundwater (AECOM and WCP 2013b). 

 

1-8 



PACIFIC  OCEAN

Kaneohe Bay

Kailua Bay

Fort Hase
Beach

Hale Koa
Beach Heleloa Beach

Pyramid
Rock

Klipper
Golf Course

Nuupia Ponds

Marine Corps Base Hawaii
Kaneohe Bay, Oahu, Hawaii

Mokapu Peninsula
Motor Pool

Wetland

Percolation Ditch
Wetland

Salvage Yard
Wetland

Sag Harbor
Wetland

Hale Koa
Wetland

Puu Hawaiiloa

Pukaulua Point

Ulu
pa

u H
ead

3̈H§¦ Nuupia EkoluNuupia Ekahi

Halekou
Paakai

NuupiaElua
Kaluapuhi

NuupiaEha

Heleloa

OAHU

PearlHarbor
Honolulu

Kailua
Waianae

Kahuku

Kaneohe

INSET MAP´

0 10 205
Miles

Figure 1-1
Site Overview

Supplemental Remedial Investigation
Former Fuel Farm Sludge Disposal Area

Marine Corps Base Hawaii
Kaneohe Bay, Oahu, Hawaii

NOTES

SOURCES

1. MCBH Kaneohe Bay Facilities Geodatabase
    (2011)

1. Map Projection is North American Datum
    1983 HARN

LEGEND

´
2,000 0 2,0001,000

Feet

Supplemental Remedial
Investigation Boundary
Roads

Wetland
Ponds
Airfield

100-foot Groundsurface Elevation
Contour

Buildings and Structures



 



F
if

t
h

S
t

r
e

e
t

C
S

tre
e

t

AST
1253

AST
1252

349

370

S i x t h S t r e e t

T h i r d S t r e e t

Recreational
Field

6182

4041

268

267
3089

367

250

270

271

388

373

6469

375
1169

6082

1650

Disposal Pit
(Approximate)

Sludge
Leaching

Field

Sludge
Leaching

Field

Sludge
Leaching

Field 6510

AST 6479

Disposal Pit
(Approximate)

5038 5037

377

399

351

3081

5047390

209

¯
200 0 200100

Feet

Figure 1-2
Site Map

Supplemental Remedial Investigation
Former Fuel Farm Sludge Disposal Area

Marine Corps Base Hawaii
Kaneohe Bay, Oahu, Hawaii

SOURCE

1. Harding Lawson Associates, 1991
2. MCBH-KBAY Facilities Geodatabase, November 2011
3. City and County of Honolulu GIS Data, August 2001
4. Dept of the Navy, Y & D Drawing No. 950721, 1962

NOTES

1.  The accuracy of this map is limited to the quality and
scale of the source information and is not suitable for
mapping engineering applications and is not to be used
for "As Built."

MCB Hawaii
Kaneohe Bay

´

Oahu

LEGEND

Active Tank

AST Berm

Former Sludge Disposal Area

Fence Line

Former Valve Pit or Tank Vault

Former Underground Storage Tank

Supplemental Remedial Investigation
Boundary



 



+U

+U

+U

+U

+U

+U

+U

+U
+U

+U

+U

+U

+U

+U

+U

+U
+U

+U

+U

+U

+U

+U

+U

+U

+U

+U

+U

+U

+U

+U

+U

+U
+U

+U +U

+U

+U

+U
+U

+U

+U

+U

+U

+U

+U

!(

+U

!(

+U

!(

!(!(
+U

+U

!(

!(

+U

!(

!(

!(

+U

+U

+U

+U

+U

!.

Sixth Street

Third Street

AST
1253

AST
1252

C
 S treet

MW55

Recreational 
Field

AST 6479

MW01

MW04
MW21

MW22

MW23

MW02

MW05

MW08

Former
MW18

MW19

MW20

MW24

MW25

MW26

MW27

MW28

MW03

MW53

MW51

B05

B08

Fifth St reet

B07

B06

B04

B01

Abandoned
MW31

MW39

MW38

MW07

MW37

MW36
Former
MW35

MW34

MW33

MW32

MW30

MW29

MW17

MW16

MW15

MW14

MW13

MW12MW11
MW10

MW09

Former
MW06

B10

B02

B09

B03

MW50

MW59

MW58

MW54

MW57

MW56

MW52

373

250

3089

374
6468

267

2

6469

269

2

388

7051

367

4054

4041

6701

370

333

1669

5042

6082

3081

349

3096

6510

390

6182

5066

5047

1175 1306

3085

266

LEGEND

200 0 200100

Feet

Figure 1-3
2012 RI Subsurface Soil Constituents Exceeding

DOH EAL Screening Criteria
Supplemental Remedial Investigation

Former Fuel Farm Sludge Disposal Area
Marine Corps Base Hawaii

Kaneohe Bay, Oahu, Hawaii

RI Soil Boring Location!(

Existing RI Monitoring Well Location+U

Active Tank
AST Berm

Disposal Pit (Approximate Location)

Former Valve Pit or Tank Vault

Former Underground Storage Tank

Former Fuel Farm Sludge Disposal Area

NOTES

1.  The accuracy of this map is limited to the quality and
     scale of the source information and is not suitable for
     mapping engineering applications and is not to be used
     for "As Built."

2. Acronyms and Abbreviations
    AST         aboveground storage tank
    AVGAS    aviation gasoline
    DOH        Hawaii Department of Health
    EAL          environmental action level
    GRO        gasoline range organics
    J              estimated value
    mg/kg      milligrams per kilogram
    MOGAS   motor gasoline
    RI            Remedial Investigation
    TPH         total petroleum hydrocarbons

Existing Monitoring Well+U

SOURCE

1. Pacific Division, Naval Facilities Engineering 
    Command, May 1989
2. Marine Corps Base Hawaii-Kaneohe Bay Facilities
    Geodatabase, November 2011
3. Sam O. Hirota Land Survey, January 2008, April and
    August 2012
4. Department of the Navy, Y & D Drawing 950721, 1962
5. Remedial Investigation Report, April 2013

Fence Line

¯

Sludge Leaching Field

Historical AVGAS/MOGAS Fuel Lines

!. Abandoned Well

Marine Corps
Base Hawaii

Kaneohe Bay

INSET MAP

¯ 0 1,000 2,000500
Meters

LOCATION MAP

12 - 13.5

Analyte
DOH EAL 
(mg/kg)

Result 
(mg/kg)

TPH-GRO 100 200

Depth Interval (feet):
MW58

13 - 14.5

Analyte
DOH EAL 
(mg/kg)

Result 
(mg/kg)

TPH-GRO 100 490 J
Benzo(a)pyrene 0.15 0.76

B10
Depth Interval (feet):



 



+U

+U

+U

+U

+U

+U

+U

+U
+U

+U

+U

+U

+U

+U

+U

+U
+U

+U

+U

+U

+U

+U

+U

+U

+U

+U

+U

+U

+U

+U

+U

+U
+U

+U +U

+U

+U

+U
+U

+U

+U

+U

+U

+U

+U

!(

+U

!(

+U

!(

!(!(
+U

+U

!(

!(

+U

!(

!(

!(

+U

+U

+U

+U

+U

!.

Sixth Street

Third Street

AST
1253

AST
1252

C
 S treet

MW55

Recreational 
Field

AST 6479

MW01

MW04
MW21

MW22

MW23

MW02

MW05

MW08

Former
MW18

MW19

MW20

MW24

MW25

MW26

MW27

MW28

MW03

MW53

MW51

B05

B08

Fifth St reet

B07

B06

B04

B01

Abandoned
MW31

MW39

MW38

MW07

MW37

MW36
Former
MW35

MW34

MW33

MW32

MW30

MW29

MW17

MW16

MW15

MW14

MW13

MW12MW11
MW10

MW09

Former
MW06

B10

B02

B09

B03

MW50

MW59

MW58

MW54

MW57

MW56

MW52

373

250

3089

374
6468

267

2

6469

269

2

388

7051

367

4054

4041

8

6701

370

333

1669

5042

6082

3081

349

3096

6510

390

6182

5066

5047

1175 1306

3085

266

LEGEND

200 0 200100

Feet

Figure 1-4
2012 RI Groundwater Constituents Exceeding

DOH EAL Screening Criteria
Supplemental Remedial Investigation

Former Fuel Farm Sludge Disposal Area
Marine Corps Base Hawaii

Kaneohe Bay, Oahu, Hawaii

RI Soil Boring Location!(

Existing RI Monitoring Well Location+U

Active Tank
AST Berm

Disposal Pit (Approximate Location)

Former Valve Pit or Tank Vault

Former Underground Storage Tank

Former Fuel Farm Sludge Disposal Area

NOTES

Existing Monitoring Well+U

SOURCE

Fence Line

¯

Sludge Leaching Field

Historical AVGAS/MOGAS Fuel Lines

!. Abandoned Well

1.  The accuracy of this map is limited to the quality and
     scale of the source information and is not suitable for
     mapping engineering applications and is not to be used
     for "As Built."

2. Acronyms and Abbreviations
    AST         aboveground storage tank
    AVGAS    aviation gasoline
    DOH        Hawaii Department of Health
    EAL          environmental action level
    GRO        gasoline range organics
    J              estimated value
    MOGAS   motor gasoline
    RI            Remedial Investigation
    TPH         total petroleum hydrocarbons
    µg/L         micrograms per liter

1. Pacific Division, Naval Facilities Engineering 
    Command, May 1989
2. Marine Corps Base Hawaii-Kaneohe Bay Facilities
    Geodatabase, November 2011
3. Sam O. Hirota Land Survey, January 2008, April and
    August 2012
4. Department of the Navy, Y & D Drawing 950721, 1962
5. Remedial Investigation Report, April 2013

Marine Corps
Base Hawaii

Kaneohe Bay

INSET MAP

¯ 0 1,000 2,000500
Meters

LOCATION MAP

Analyte
DOH EAL 

(µg/L)
Result 
(µg/L)

TPH-GRO 5,000 7,300 J

MW58

Analyte
DOH EAL 

(µg/L)
Result 
(µg/L)

Duplicate 
Result 
(µg/L)

TPH-GRO 5,000 7,600 J 7,500 J

MW58 (Confirmation Sampling)



 



 Supplemental RI Letter Report, Former Fuel Farm Sludge Disposal Area 
July 2014 MCB Hawaii, Kaneohe Bay, Oahu, HI Field Activities 
 

2. Field Activities 
Supplemental RI field activities were conducted in July and August 2014, and consisted of the 
following: 

 Geophysical survey 

 Drilling soil borings and collection of subsurface soil samples 

 Installation and development of temporary groundwater monitoring wells 

 Collection of groundwater samples 

 Land survey 

 Temporary monitoring well abandonment 

 Investigation-derived waste (IDW) management 

The permanent completion of supplemental RI monitoring wells was contingent upon either 
groundwater analytical results exceeding DOH EALs or the presence of free-phase petroleum 
product. Because none of these conditions were observed (as discussed in Section 2.5 and later in 
Section 3.3), all six temporary supplemental RI groundwater monitoring wells were properly 
abandoned. Copies of the field and quality control (QC) logbooks are included in Appendix A, and 
the soil boring, well development, and groundwater sampling logs are included in Appendix B. 
Photographs of field activities are included in Appendix C. 

2.1 GEOPHYSICAL SURVEY/UTILITY CLEARANCE 
Prior to intrusive activities, a geophysical and utility clearance survey was conducted by Terra 
Physics on 28 January 2014 at proposed subsurface soil boring locations to identify and delineate 
underground utilities. The geophysical survey and utility clearance were conducted in accordance 
with NAVFAC Pacific Environmental Restoration Program Procedure I-A-5, Utility Clearance 
(DON 2007) and Procedure I-B-2, Geophysical Testing Procedures (DON 2007). The following 
three geophysical methods were employed: 

 Ground-penetrating radar to detect changes in dielectric or conductive properties attributable 
to subsurface structures, changes in soil moisture content, or other variations in rock or soil 
conditions. 

 An electromagnetic survey to identify subsurface anomalies by detecting amplitude 
variations in an electrical field artificially induced into the ground. 

 A magnetic survey to locate buried ferrous metal objects by detecting the associated 
variations in the local magnetic field. 

Other available information such as utility maps from MCB Hawaii Facilities and the Fuel 
Department were obtained to help locate underground utilities. All utilities depicted on utility maps 
or detected by geophysical methods, were marked on the ground using survey paint or stake chasers, 
and plotted on field maps. The geophysical survey report is presented in Appendix C. 

2.2 SUBSURFACE SOIL INVESTIGATION 
Six soil borings were advanced using direct-push drilling technology by Valley Well Drilling. All 
soil boring locations were converted into temporary groundwater monitoring wells, as discussed in 
Section 2.3 and depicted on Figure 2-1. Advancement of the soil borings and collection of subsurface 
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soil samples were conducted in accordance with Procedure I-H, Direct Push Sampling Techniques 
and Procedure I-B-1, Soil Sampling (DON 2007).  

Soil samples were collected in polyvinyl chloride (PVC) liners and transferred to laboratory-supplied 
sample containers. Following sampler advancement, the PVC liners were brought to the surface and 
removed from the drill rod where the liners were cut open, the samples logged, and the percentage of 
sample recovery recorded. The field geologist classified and logged the soil within the borings 
according to the Unified Soil Classification System (USCS) and as specified in Procedure I-E, Soil 
and Rock Classification (DON 2007). The geologic description for each boring included the USCS 
classification and color, moisture, odor, particle size and its range, approximate percentage of grain 
size distribution, plasticity characteristics of the fine-grained fraction, and any evident stratification 
of the soil. Also recorded were estimated sampling depths, presence of staining, and any color 
changes. Soil boring logs are presented in Appendix B and a discussion of the site-specific geology 
is presented in Section 1.1.8.3. 

Two subsurface soil samples were collected from each soil boring. Subsurface soil samples were 
collected from depths of approximately 3 to 6 feet bgs and extending to the capillary fringe. The 
selection of the first soil sampling interval was based on visual inspection, odor, headspace analysis, 
and photoionization detector (PID) screening. A second subsurface soil sample was collected at the 
capillary fringe. 

Subsurface soil samples for volatile organic compound analysis (benzene, toluene, ethylbenzene, and 
total xylenes [BTEX] and TPH-GRO) were collected in accordance with Attachment I-B-1-1 of 
Procedure I-B-1, Soil Sampling (DON 2007) and U.S. Environmental Protection Agency (EPA) 
Solid Waste (SW)-846 Method 5035A (EPA 2002). To prevent volatile losses, subsurface soil 
samples collected for BTEX and TPH-GRO analysis were collected as quickly as possible directly 
from the PVC liners utilizing Terra Core samplers, then transferred into laboratory-supplied sample 
containers. Utilizing certified, pre-cleaned, disposable scoops, all nonvolatile soil samples were 
transferred from the PVC liners directly into laboratory-supplied jars. All sample containers were 
sealed, labeled, and recorded on chain-of-custody (COC) forms in accordance with Procedure III-E, 
Record Keeping, Sample Labeling, and Chain-of-Custody Procedures (DON 2007). 

Samples were placed in a chilled and insulated container for shipment under standard COC protocol 
to fixed-base analytical laboratory Agriculture and Priority Pollutants Laboratory, Inc. (APPL) in 
Clovis, California—a Department of Defense Environmental Laboratory Accreditation 
Program-accredited laboratory—in accordance with Procedure III-F, Sample Handling, Storage, and 
Shipping (DON 2007). 

Subsurface soil samples were analyzed for the following COPCs using EPA SW-846 methods 
(EPA 2007) listed below: 

 TPH-GRO, TPH as diesel range organics (DRO), and TPH as lube oil range organics (LRO) 
by EPA Method 8015C 

 BTEX by EPA Method 8260C 

 Polynuclear aromatic hydrocarbons (PAHs) by EPA Method 8270D-selective ion monitoring 
(SIM) 

 Total lead by EPA Method 6020A 
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As part of the subsurface soil sampling effort, trip blanks were required for both BTEX and 
TPH-GRO analysis. Trip blanks were analyzed for BTEX by SW-846 Method 8260C and TPH-GRO 
by SW-846 Method 8015C (EPA 2007). Field duplicates were collected at a rate of 10 percent per 
analytical method. As soil samples were collected in dedicated PVC liners, a field blank and 
equipment blank were not necessary. Matrix spike (MS) and matrix spike duplicate (MSD) samples 
were collected at a rate of 5 percent per matrix, per analytical method. 

2.3 GROUNDWATER MONITORING WELL INSTALLATION 
All six soil borings were converted to temporary, pre-packed, 1-inch-diameter PVC groundwater 
monitoring wells. As specified in the supplemental RI WP, each temporary pre-packed monitoring 
well was to be installed using direct-push technology within each approximately 2-inch-diameter 
borehole. However, the density of the lithified volcanic tuff encountered within each borehole 
prevented advancement of direct-push rods beyond 8 to 10 feet bgs. In addition, the 2-inch-diameter 
direct-push boreholes collapsed as the drill rods were withdrawn precluding insertion of pre-packed 
well materials. Therefore, once subsurface soil sampling was completed within each borehole, the 
drillers switched to hollow-stem auger (HSA) technology and over-drilled each direct-push boring 
using 6-inch-diameter augers to complete the temporary well installation. Each of the six temporary 
monitoring wells was placed approximately 15 feet bgs and screened so that at least 3 feet of screen 
remained above the water table at the time of installation. The annular space of each temporary 
monitoring well was filled with Monterey sand to approximately 2 feet above the top of the well 
screen and sealed to the surface with hydrated bentonite chips. Temporary monitoring wells were 
installed in accordance with Procedure I-C-1, Monitoring Well Installation and Abandonment (DON 
2007). This well construction method accounted for the possibility of fluctuating groundwater levels 
due to tides, and allowed free-phase petroleum product, if present and mobile on top of the water 
table, to enter the monitoring wells. Well construction details are included on the boring logs in 
Appendix B. 

Temporary monitoring wells were completed aboveground with approximately 2 to 3 feet of PVC 
well casing topped with a locking well cap. A temporary barricade was placed over each 
aboveground well casing and visibly enhanced with yellow caution tape to prevent damage to the 
installed monitoring wells. All temporary monitoring wells were left in place until the analytical 
results were received, to support a determination for either permanent well completion or 
abandonment. 

2.4 GROUNDWATER MONITORING WELL DEVELOPMENT 
Monitoring wells were developed in accordance with Procedure I-C-2, Monitoring Well 
Development (DON 2007). Well development was not initiated until a minimum of 24 hours after 
the completion of temporary monitoring well installation. Fine sediment and filter pack material 
entering the well during installation and development were removed by surging and pumping using a 
disposable bailer and a peristaltic pump with disposable tubing. To evaluate groundwater 
characteristics, pH, temperature, specific conductivity, turbidity, redox potential, and dissolved 
oxygen were all monitored during the purging process. Well development continued until 
stabilization of these parameters was within 10 percent during two consecutive measurements, 
turbidity was low, or at least three borehole volumes of water had been removed from each 
temporary monitoring well. Monitoring well development logs are included in Appendix B.2. 

2.5 GROUNDWATER SAMPLING 
Groundwater sampling was conducted from the six purged temporary monitoring wells in 
accordance with Procedure I-C-3, Monitoring Well Sampling (DON 2007). Monitoring well MW58 
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was not resampled given the two consecutive RI groundwater sampling events at this well and 
correlating results. Groundwater sampling logs are included in Appendix B.3. 

Prior to purging and sampling, static water levels and the total depth of the wells were measured and 
recorded. Each temporary monitoring well was checked for free-phase petroleum product using a 
Solinst interface probe. None of the six temporary monitoring wells contained measurable free-phase 
product or exhibited any evidence of a petroleum sheen or odor. 

Purging was accomplished using a bladder pump with disposable bladders and tubing. Static water 
levels and the total depth of the wells were measured prior to purging and were recorded on 
groundwater sampling logs (Appendix B.3). Groundwater physical parameters of pH, temperature, 
specific conductivity, turbidity, redox potential, and dissolved oxygen were monitored during the 
purging process. Once these field parameters had stabilized to within approximately 10 percent of 
three consecutive readings, turbidity was observed to be low, and at least three well volumes of 
water had been removed; groundwater samples were collected using a low-flow bladder pump in 
accordance with Procedure I-C-3, Monitoring Well Sampling (DON 2007). Groundwater samples 
were collected from the middle of the water column so as not to bias the sample, and to aid in 
comparability of samples collected from other area monitoring wells. Collected groundwater was 
transferred directly into laboratory-supplied, certified pre-cleaned vials and bottles that were sealed, 
labeled, and recorded on COC forms in accordance with Procedure III-E, Record Keeping, Sample 
Labeling, and Chain-of-Custody Procedures (DON 2007). Groundwater samples were placed in a 
chilled and insulated container for shipment under standard COC protocol to APPL in accordance with 
Procedure III-F, Sample Handling, Storage, and Shipping (DON 2007). 

Groundwater samples were analyzed for the following COPCs using EPA SW-846 methods 
(EPA 2007) listed below: 

 TPH-GRO, TPH-DRO, and TPH-LRO by EPA Method 8015C 

 BTEX by EPA Method 8260C 

 PAHs by EPA Method 8270D-SIM 

 Total lead (filtered and unfiltered) by EPA Method 6020A 

As part of the groundwater sampling effort, trip blanks were required for both BTEX and TPH-GRO 
analysis. Trip blanks were analyzed for BTEX by SW-846 Method 8260C and TPH-GRO by 
SW-846 Method 8015C (EPA 2007). Field duplicates were collected at a rate of 10 percent per 
matrix, per analytical method. One field blank was collected from the decontamination source water 
(distilled water), and one equipment blank was collected from pouring distilled water off of the 
decontaminated bladder pump. MS and MSD samples were collected at a rate of 5 percent per 
analytical method. 

2.6 LAND SURVEYING 
A hand-held Trimble Geo XT global positioning system unit was used to establish the horizontal 
coordinates of each temporary well location. Surveying activities were performed on 3 March 2014, 
immediately prior to well abandonment and in accordance with Procedure I-I, Land Surveying 
(DON 2007). 
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2.7 MONITORING WELL ABANDONMENT 
The permanent completion of supplemental RI monitoring wells was contingent on either 
groundwater analytical results exceeding DOH EALs, or the presence of free-phase petroleum 
product. Because none of these conditions were observed (as discussed in Section 2.5 and later in 
Section 3.3), all six temporary supplemental RI groundwater monitoring wells were properly 
abandoned by Valley Well Drilling on 3 March 2014, in accordance with Procedure I-C-1, 
Monitoring Well Installation and Abandonment (DON 2007). 

2.8 INVESTIGATION-DERIVED WASTE MANAGEMENT 
The following types of IDW were generated during the supplemental RI field investigation: 

 Soil cuttings generated during drilling and sampling 

 Fluids generated during decontamination of non-consumable subsurface soil and 
groundwater sampling equipment 

 Purge water generated during well development and groundwater sampling 

Drill cuttings were placed in U.S. Department of Transportation (DOT)-approved 55-gallon drums, 
in accordance with Procedure I-A-6, IDW Management (DON 2007). Drilling rods, HSAs, and core 
barrels were decontaminated before each use and upon completion of sampling activities, in 
accordance with Procedure I-F, Equipment Decontamination (DON 2007). Equipment 
decontamination water and purge water were placed in DOT-approved 55-gallon drums, in 
accordance with Procedure I-A-6, IDW Management (DON 2007).  

Five drums of IDW were generated during the field investigation: three drums containing soil 
cuttings and two containing decontamination and purge water. IDW was handled and labeled in 
accordance with Procedure I-A-6, IDW Management (DON 2007), then covered with tarps and 
stored temporarily on wood pallets at the designated MCB Hawaii Fuel Farm storage area near 
MW01. 

Personal protective equipment and disposable equipment were decontaminated as appropriate, 
collected in double plastic trash bags, and disposed of as municipal solid waste. Disposable 
equipment generated for this project consisted of personal protective equipment, plastic sheeting, and 
dedicated sampling supplies. Well materials such as blank and screened PVC casings were 
decontaminated as appropriate and properly disposed of as municipal waste by Valley Well Drilling. 

To characterize the soil IDW for disposal, samples were collected from each of the three drums, 
composited in the field, and express-shipped to APPL for leachable lead analysis via EPA’s toxicity 
characteristic leaching procedure (TCLP). The composite soil sample did not contain leachable lead 
exceeding its toxicity characteristic maximum concentration of 5 milligrams per liter, therefore, the 
soil IDW was classified as non-hazardous waste. To characterize the liquid IDW for disposal, the 
maximum concentration of the analytes detected in groundwater samples were screened against 
Resource Conservation and Recovery Act (RCRA) hazardous waste regulatory limits found in Code 
of Federal Regulations, Title 40, Part 261. The drums did not contain COPCs exceeding RCRA 
limits; therefore, the liquid IDW was classified as non-hazardous waste. 

The five 55-gallon drums containing decontamination fluids, well development and purge water, and 
soil cuttings were removed from the site on 11 April 2014 and properly disposed of by Pacific 
Commercial Services. Liquid IDW was sent to Unitek Solvent Services, Inc. in Kapolei, Oahu. Soil 
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IDW was sent to PVT Land Company, Ltd. in Waianae, Oahu. Copies of the IDW disposal 
documentation (soil profile and signed water and soil non-hazardous waste manifests) are included in 
Appendix E. 
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3. Nature and Extent of Contamination 
This section presents the supplemental RI investigation findings and analytical results used to further 
evaluate the nature and extent of the RI-related TPH-GRO and benzo(a)pyrene concentrations that 
exceeded projected-specific screening criteria in subsurface soil and groundwater samples collected 
in the area southeast of the Former Fuel Farm Sludge Disposal Area (AECOM and WCP 2013b). 
The primary supplemental RI COPCs in subsurface soil and groundwater were TPH-GRO, -DRO, 
and -LRO, BTEX, PAHs, and total lead. Assessment of data usability is discussed in Section 3.4. 
COC forms are included in Appendix F. Analytical results including field QC sample results are 
summarized in Appendix G. 

3.1 ANALYTICAL PROGRAM  
All supplemental RI samples were analyzed for the constituents listed in Table 3-1. 

Table 3-1: Analytical Program and Screening Criteria 

Analyte Soil EAL (mg/kg) a Groundwater EAL (µg/L) a 

TPH by SW-846 Method 8015C 
TPH-GRO 100 5,000 

TPH-DRO  500 2,500 

TPH-LRO  500 2,500 

BTEX by SW-846 Method 8260C 
Benzene 0.67 1,700 

Ethylbenzene 21 300 

Toluene 32 400 

Total Xylenes 45 1,000 
PAHs by SW-846 Method 8270D-SIM 
1-Methylnaphthalene 26 100 

2-Methylnaphthalene 28 100 

Acenaphthene 120 200 

Acenaphthylene 130 300 

Anthracene 4.3 22 

Benzo(a)anthracene 1.5 4.7 

Benzo(a)pyrene 0.15 0.81 

Benzo(b)fluoranthene 1.5 0.75 

Benzo(g,h,i)perylene 35 0.13 

Benzo(k)fluoranthene 15 0.40 

Chrysene 30 1.00 

Dibenzo(a,h)anthracene 0.15 0.52 

Fluoranthene 460 130 

Fluorene 100 300 

Indeno(1,2,3-cd)pyrene 1.5 0.095 

Naphthalene 4.5 210 

Phenanthrene 440 300 

Pyrene 44 68 
Metals by SW-846 Method 6020C 
Lead 200 29 
a DOH EAL for unrestricted land use, drinking water not threatened, and distance to surface water is greater than 150 meters 

(DOH 2011). The only EAL applicable to groundwater is for discharges to surface water. 
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3.2 SUBSURFACE SOIL ANALYTICAL RESULTS 
Six soil borings were advanced in the area southeast of the Former Fuel Farm Sludge Disposal Area 
in proximity to MW58. All six soil borings were converted to temporary groundwater monitoring 
wells. Three of the soil borings (MW60 to MW62) were located within the MCB Hawaii Fuel Farm 
area and three soil borings (MW63 to MW65) were located within the MCB Hawaii Motor Pool 
storage yard area (Figure 3-1). 

Two subsurface soil samples were collected from each soil boring. The selection of the first soil 
sampling depth interval was based on the results of visual inspection of the core, odor, headspace 
analysis, and PID screening (approximately 3 to 6 feet bgs). The second subsurface soil sample was 
collected at the capillary fringe (approximately 9 to 15 feet bgs). 

All subsurface soil samples were analyzed for TPH-GRO, -DRO and -LRO using SW-846 
Method 8015C, BTEX using SW-846 Method 8260C, PAHs using SW-846 Method 8270C SIM, and 
total lead using SW-846 Method 6020C (EPA 2007). Analytical results for the 13 subsurface soil 
samples and 1 duplicate soil sample collected for the supplemental RI are summarized in Table 3-2. 

3.2.1 TPH 

TPH-GRO was not detected in any of the subsurface soil samples at concentrations exceeding the 
laboratory detection limits. 

The only detections of TPH-DRO and TPH-LRO were in a single subsurface soil sample from 
MW61 collected at a depth of 5 to 6 feet bgs. Detected concentrations were well below their 
respective DOH Tier 1 EALs. 

3.2.2 BTEX 

BTEX was not detected in any of the subsurface soil samples. All limits of detection were below 
screening criteria. 

3.2.3 PAHs 

PAH compounds were not detected in any of the subsurface soil samples. All limits of detection 
were below screening criteria. 

3.2.4 Total Lead 

Lead was detected in all subsurface soil samples at concentrations ranging from 0.97 to 11.8 mg/kg, 
which are well below the DOH Tier 1 EAL of 200 mg/kg. 

3.3 GROUNDWATER ANALYTICAL RESULTS  
The supplemental RI groundwater sampling program included sampling of the six temporary 
groundwater monitoring wells (MW60 to MW65) installed in the area southeast of the Former Fuel 
Farm Sludge Disposal Area in proximity to MW58. Temporary groundwater monitoring well 
locations are shown on Figure 3-1. 

All groundwater samples were collected and analyzed for TPH-GRO, -DRO, and -LRO using 
SW-846 Method 8015C, BTEX using SW-846 Method 8260C, PAHs using SW-846 Method 8270C 
SIM, and total and dissolved lead using SW-846 Method 6010/6020A (EPA 2007). Groundwater 
analytical results are discussed below and summarized in Table 3-3. 
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3.3.1 TPH 

TPH-GRO was only detected in a groundwater sample collected from MW60 at a concentration of 
360 µg/L, which is well below the DOH Tier 1 EAL of 5,000 µg/L. For all other groundwater 
samples, TPH-GRO was not detected. All limits of detection were below screening criteria. 

TPH-DRO and TPH-LRO were not detected in any of the groundwater samples. All limits of 
detection were below screening criteria. 

3.3.2 BTEX 

Toluene was the only analyte detected in a groundwater sample from MW62 at an estimated 
concentration of 0.17 µg/L, which is well below the DOH Tier 1 EAL of 400 µg/L. All other BTEX 
analytical results in groundwater samples were not detected. All limits of detection were below 
screening criteria. 

3.3.3 PAHs 

Low levels of fluoranthene (0.36 µg/L) and pyrene (0.29 µg/L) were detected in a groundwater 
sample collected from MW60; however, these detections were well below their respective DOH Tier 
1 EALs of 130 µg/L and 68 µg/L. All other PAH analytical results for groundwater samples were not 
detected. All limits of detection were below screening criteria. 

3.3.4 Total and Dissolved Lead 

Total lead was detected in only one groundwater sample collected from MW64 at a concentration of 
0.51 µg/L, which is well below the DOH Tier 1 EAL of 29 µg/L. All other total and dissolved lead 
groundwater analytical results were not detected. All limits of detection were below screening 
criteria.  

3.4 DATA QUALITY ASSESSMENT  
All groundwater and QC analytical results for the supplemental RI were subjected to independent, 
third-party validation by Laboratory Data Consultants, Inc., which evaluated the raw data (method 
detection limit studies included) against NAVFAC Pacific data validation procedures and 
Department of Defense Quality Systems Manual for Environmental Laboratories, Version 5 (DoD 
2013) requirements. The COC forms are provided in Appendix F. All groundwater and QC 
analytical results for the supplemental RI are presented in Table G-1 and Table G-2 in Appendix G. 
The data quality assessment report (DQAR) and data validation reports are provided in Appendix H. 

The data validation results concluded that there were no rejected data for the analyses performed for 
the supplemental RI. All TPH, BTEX, PAHs, and lead data were assessed to be valid based on 
precision, accuracy, representativeness, completeness, and comparability criteria. All surrogates and 
laboratory control samples were within acceptance criteria, and no contaminants were detected in the 
laboratory method blanks. All MS/MSD percent recoveries and calculated relative percent 
differences were within acceptance criteria. Headspace (bubbles) was observed in the trip blank 
volatile organic analyte (VOA) vials (samples KC129, KC142, and KC147) upon receipt at the 
laboratory. The presence of headspace in the trip blank VOA vials could introduce a low bias in the 
trip blank results for TPH-GRO and BTEX analysis; however, this does not affect the ability to 
evaluate cross contamination because only one sample reported a detection of TPH-GRO and only 
one sample reported a detection of toluene as discussed in Section 3.3. No other volatile analytes 
were detected. Further discussion of data validation results is presented in the third-party data 
validation report and DQAR in Appendix H. 
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3.5 OTHER FINDINGS  
Interviews with MCB Hawaii Fuel Farm personnel revealed a possible reason for the TPH-GRO and 
benzo(a)pyrene exceedances detected during the RI in the area southeast of the Former Fuel Farm 
Sludge Disposal Area. According to long-time employee Henry Puulei, there had been an overflow 
release in a subsurface concrete valve pit (see Figure 3-1) (Puulei 2013). Painters working in the 
valve pit had removed a cap on the fuel line and failed to replace the fuel line cap upon completion 
of their work. When the next fuel shipment was received, MCB Hawaii Fuel Farm personnel noticed 
that their reported fuel storage volume did not match the volume of fuel received. During a 
subsequent inspection of the fuel systems, the valve pit was discovered to be full of fuel. According 
to plan file drawings (Y&D Drawing Nos. 950820 and 950721), the valve pit dimensions were 
approximately 7 feet wide, 10 feet long, and 9 feet deep (DON 1962). Mr. Puulei did not recall the 
amount of fuel that was released, but indicated that the type of fuel was likely MOGAS or AVGAS. 
The USTs associated with this valve pit were removed in 1963; therefore, the release must have 
occurred prior to 1963 when fuel releases were not required to be reported. 

During the 2012 RI, the only COPC exceedances in subsurface soil and groundwater samples 
collected in the area southeast of the Former Sludge Disposal Area were TPH-GRO and 
benzo(a)pyrene in boring B10 and MW58 (AECOM and WCP 2013b). COPC concentrations in 
subsurface soil and groundwater samples collected from other monitoring wells to the southeast 
(MW55, MW56, and MW59) were either non-detect or were well below their respective DOH EALs 
(AECOM and WCP 2013b). Due to the proximity of the valve pit to MW58 and the lack of 
exceedances detected in other area monitoring wells during the 2012 RI and supplemental RI, it is 
believed that the valve pit overflow release is the source of TPH-GRO and benzo(a)pyrene 
exceedances observed during the 2012 RI. 
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Table 3-2:  Supplemental RI Subsurface Soil Analytical Results, Former Fuel Farm Sludge Disposal Area,  MCB Hawaii

Analyte 2011 DOH 
EALs a

Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual

TPH-GRO 100 1 U 0.9 U 0.9 U 1 U 0.9 U 0.9 U 0.9 U 1 U 1 U 1 U 1 U 1 U 1 U
TPH-DRO (C10-C24) 500 1.2 U 1.1 U 2.3 J 1.3 U 1.2 U 1.1 U 1.2 U 1.3 U 1.2 U 1.3 U 1.2 U 1.3 U 1.2 U
TPH-LRO (C24-C36) 500 12 U 11 U 6.2 J 13 U 12 U 11 U 12 U 13 U 12 U 13 U 12 U 13 U 12 U

Benzene 0.67 0.0025 U 0.0023 U 0.0022 U 0.0025 U 0.0023 U 0.0023 U 0.0023 U 0.0025 U 0.0025 U 0.0026 U 0.0024 U 0.0026 U 0.0024 U
Ethylbenzene 21 0.0025 U 0.0023 U 0.0022 U 0.0025 U 0.0023 U 0.0023 U 0.0023 U 0.0025 U 0.0025 U 0.0026 U 0.0024 U 0.0026 U 0.0024 U
Toluene 32 0.0025 U 0.0023 U 0.0022 U 0.0025 U 0.0023 U 0.0023 U 0.0023 U 0.0025 U 0.0025 U 0.0026 U 0.0024 U 0.0026 U 0.0024 U
Xylenes (Total) 45 0.0025 U 0.0023 U 0.0022 U 0.0025 U 0.0023 U 0.0023 U 0.0023 U 0.0025 U 0.0025 U 0.0026 U 0.0024 U 0.0026 U 0.0024 U

1-Methylnaphthalene 26 0.0021 U 0.0019 U 0.0019 U 0.0021 U 0.0019 U 0.0019 U 0.0019 U 0.0021 U 0.0021 U 0.0021 U 0.002 U 0.0022 U 0.002 U
2-Methylnaphthalene 28 0.0021 U 0.0019 U 0.0019 U 0.0021 U 0.0019 U 0.0019 U 0.0019 U 0.0021 U 0.0021 U 0.0021 U 0.002 U 0.0022 U 0.002 U
Acenaphthene 120 0.0021 U 0.0019 U 0.0019 U 0.0021 U 0.0019 U 0.0019 U 0.0019 U 0.0021 U 0.0021 U 0.0021 U 0.002 U 0.0022 U 0.002 U
Acenaphthylene 130 0.0021 U 0.0019 U 0.0019 U 0.0021 U 0.0019 U 0.0019 U 0.0019 U 0.0021 U 0.0021 U 0.0021 U 0.002 U 0.0022 U 0.002 U
Anthracene 4.3 0.0021 U 0.0019 U 0.0019 U 0.0021 U 0.0019 U 0.0019 U 0.0019 U 0.0021 U 0.0021 U 0.0021 U 0.002 U 0.0022 U 0.002 U
Benzo(a)anthracene 1.5 0.0021 U 0.0019 U 0.0019 U 0.0021 U 0.0019 U 0.0019 U 0.0019 U 0.0021 U 0.0021 U 0.0021 U 0.002 U 0.0022 U 0.002 U
Benzo(a)pyrene 0.15 0.0021 U 0.0019 U 0.0019 U 0.0021 U 0.0019 U 0.0019 U 0.0019 U 0.0021 U 0.0021 U 0.0021 U 0.002 U 0.0022 U 0.002 U
Benzo(b)fluoranthene 1.5 0.0021 U 0.0019 U 0.0019 U 0.0021 U 0.0019 U 0.0019 U 0.0019 U 0.0021 U 0.0021 U 0.0021 U 0.002 U 0.0022 U 0.002 U
Benzo(g,h,i)perylene 35 0.0021 U 0.0019 U 0.0019 U 0.0021 U 0.0019 U 0.0019 U 0.0019 U 0.0021 U 0.0021 U 0.0021 U 0.002 U 0.0022 U 0.002 U
Benzo(k)fluoranthene 15 0.0021 U 0.0019 U 0.0019 U 0.0021 U 0.0019 U 0.0019 U 0.0019 U 0.0021 U 0.0021 U 0.0021 U 0.002 U 0.0022 U 0.002 U
Chrysene 30 0.0021 U 0.0019 U 0.0019 U 0.0021 U 0.0019 U 0.0019 U 0.0019 U 0.0021 U 0.0021 U 0.0021 U 0.002 U 0.0022 U 0.002 U
Dibenzo(a,h)anthracene 0.15 0.0021 U 0.0019 U 0.0019 U 0.0021 U 0.0019 U 0.0019 U 0.0019 U 0.0021 U 0.0021 U 0.0021 U 0.002 U 0.0022 U 0.002 U
Fluoranthene 460 0.0021 U 0.0019 U 0.0019 U 0.0021 U 0.0019 U 0.0019 U 0.0019 U 0.0021 U 0.0021 U 0.0021 U 0.002 U 0.0022 U 0.002 U
Fluorene 100 0.0021 U 0.0019 U 0.0019 U 0.0021 U 0.0019 U 0.0019 U 0.0019 U 0.0021 U 0.0021 U 0.0021 U 0.002 U 0.0022 U 0.002 U
Indeno(1,2,3-cd)pyrene 1.5 0.0021 U 0.0019 U 0.0019 U 0.0021 U 0.0019 U 0.0019 U 0.0019 U 0.0021 U 0.0021 U 0.0021 U 0.002 U 0.0022 U 0.002 U
Naphthalene 4.5 0.0021 U 0.0019 U 0.0019 U 0.0021 U 0.0019 U 0.0019 U 0.0019 U 0.0021 U 0.0021 U 0.0021 U 0.002 U 0.0022 U 0.002 U
Phenanthrene 440 0.0021 U 0.0019 U 0.0019 U 0.0021 U 0.0019 U 0.0019 U 0.0019 U 0.0021 U 0.0021 U 0.0021 U 0.002 U 0.0022 U 0.002 U
Pyrene 44 0.0021 U 0.0019 U 0.0019 U 0.0021 U 0.0019 U 0.0019 U 0.0019 U 0.0021 U 0.0021 U 0.0021 U 0.002 U 0.0022 U 0.002 U

Total Lead 200 11.8 2.2 1.7 1.8 1.6 1.0 2.0 1.5 1.6 4.6 0.97 2.1 1.3

Sample Type

Sample Depth

BS65 (MW65)
KC134

FD

9 to 10 feet bgs

BS63 (MW63)

5 to 6 feet bgs 10 to 11 feet bgs

KC132 KC133

N N

5 to 6 feet bgs 9 to 10  feet bgs

BS60 (MW60) BS61 (MW61)Location ID
KC139 KC127KC140 KC141 KC138

BS64 (MW64)BS62 (MW62)
KC135 KC136COC ID KC128 KC130 KC131

4 to 5 feet bgs 10 to 11 feet bgs

N N NN N N N NN N

5 to 6 feet bgs 12 to 13 feet bgs 5 to 6 feet bgs 12 to 13 feet bgs

Total Metals by SW-846 Method 6010C/6020A/7471B

BTEX by SW-846 Method 8260C

PAHs by SW-846 Method 8270D-SIM

5 to 6 feet bgs 10 to 11 feet bgs

Total Petroleum Hydrocarbons by SW-846 Method 8015C

Note: All units are in mg/kg.   
COC = chain-of-custody 
DOH = Department of Health, State of Hawaii 
DRO = diesel range organics 
EAL = environmental action level 
FD = field duplicate 
GRO = gasoline range organics 
ID = identification 
J = laboratory-estimated qualifier 
LRO = lube oil range organics 
N = primary or normal sample 
Qual = qualifier 
TPH = total petroleum hydrocarbons 
U = non-detect qualifier 
a EAL is for unrestricted land use, where drinking water is not threatened, and the distance to surface water is greater than 150 meters from the site (DOH 2011).  
 



 



Table 3-3:  Supplemental RI Groundwater Analytical Results, Former Fuel Farm Sludge Disposal Area, MCB Hawai

Analyte 2011 DOH 
EALs a

Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual

TPH-GRO 5,000 360 18 U 18 U 18 U 18 U 18 U 18 U
TPH-DRO (C10-C24) 2,500 50 U 50 U 50 U 50 U 50 U 50 U 50 U
TPH-LRO (C24-C36) 2,500 500 U 500 U 500 U 500 U 500 U 500 U 500 U

Benzene 1,700 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
Ethylbenzene 300 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Toluene 400 0.3 U 0.3 U 0.17 J 0.3 U 0.3 U 0.3 U 0.3 U
Xylenes (Total) 1,000 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

1-Methylnaphthalene 100 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
2-Methylnaphthalene 100 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Acenaphthene 200 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Acenaphthylene 300 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Anthracene 22 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Benzo(a)anthracene 4.7 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Benzo(a)pyrene 0.81 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Benzo(b)fluoranthene 0.75 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Benzo(g,h,i)perylene 0.13 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Benzo(k)fluoranthene 0.4 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Chrysene 1 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Dibenzo(a,h)anthracene 0.52 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Fluoranthene 130 0.36 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Fluorene 300 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Indeno(1,2,3-cd)pyrene 0.2 b 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Naphthalene 210 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Phenanthrene 300 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Pyrene 68 0.29 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

Total Lead 29 0.19 U 0.19 U 0.19 U 0.19 U 0.51 0.19 U 0.19 U
Dissolved Lead 29 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U

Metals by SW-846 Method 6010C/6020A/7471B

BTEX by SW-846 Method 8260C

MW64 MW65

PAHs by SW-846 Method 8270D-SIM

Total Petroleum Hydrocarbons by SW-846 Method 8015C

KC148 KC143 KC144 KC145

N N N N N FD N

KC146 KC150 KC149

2/6/2014 2/6/2014 2/5/2014 2/5/2014 2/5/2014

MW60 MW61 MW62 MW63Location ID
COC ID

Date Sampled

Sample Type

2/5/2014 2/6/2014

Note: All units are in µg/L. 
µg/L = micrograms per liter
COC = chain-of-custody
DOH = Department of Health, State of Hawaii
EAL = environmental action level
FD = field duplicate
GRO = gasoline range organics
ID = identification
J = estimated qualifier
LOQ = laboratory limit of quantitation
N = normal sample
TPH = total petroleum hydrocarbons
U = non-detect qualifier
a EAL is for unrestricted land use, where drinking water is not threatened, and the distance to surface water is greater than 150 meters from the site (DOH 2011).
b As specified in the RI WP (AECOM and WCP 2011) the DOH EAL for this analyte is unachievably low (0.095 µg/L); therefore, the LOQ is used as the PAL. 
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4. Conclusions and Recommendations 
4.1 CONCLUSIONS  
The purpose of the supplemental RI was to evaluate the nature and extent of TPH-GRO and 
benzo(a)pyrene concentrations that exceeded project-specific screening criteria in subsurface soil 
and groundwater RI samples collected from the area southeast of the Former Fuel Farm Sludge 
Disposal Area. These exceedances were surmised to be associated with a prior release from either 
USTs that were removed in the 1960s or a release from fuel lines that historically ran through the 
area. The following summarizes conclusions made for the supplemental RI: 

 Subsurface soil and groundwater sampling during the supplemental RI failed to detect levels 
of TPH-GRO, -DRO, -LRO, BTEX, PAHs, and lead exceeding DOH Tier 1 EALs in 
subsurface soil and groundwater samples. COPC concentrations in subsurface soil and 
groundwater samples collected during the 2012 RI from other monitoring wells (MW55, 
MW56, and MW59) in proximity to MW58 were either non-detect or were well below their 
respective DOH EALs (AECOM and WCP 2013b). Therefore, the subsurface soil and 
groundwater exceedances of TPH-GRO and benzo(a)pyrene observed during the 2012 RI 
have been adequately delineated (both horizontally and vertically) and are isolated to the 
area in close proximity to boring B10 and MW58. 

 As stated in the RI report (AECOM and WCP 2013b), it is believed that the Former Fuel 
Farm Sludge Disposal Area is not the source of the TPH-GRO and benzo(a)pyrene 
exceedances. The pre-1963 overflow fuel release in a subsurface concrete valve pit is the 
likely source of TPH-GRO and benzo(a)pyrene exceedances observed in the 2012 RI data. 

4.2 RECOMMENDATIONS  
The recommendations are as follows: 

 The subsurface soil and groundwater exceedances of TPH-GRO and benzo(a)pyrene 
observed during the 2012 RI have been adequately delineated (both horizontally and 
vertically) and are isolated to the area in close proximity to boring B10 and MW58. Any 
existing residual contamination in this area can be managed in place as it poses no 
significant risk to human health and the environment. Measures described in the 
EHE/EHMP, Revision 01 (AECOM and WCP 2013a) are protective and appropriate for the 
MW58 location so no continued monitoring or further investigation is warranted. 

 The Former Fuel Farm Sludge Disposal Area is not the source of the TPH-GRO and 
benzo(a)pyrene exceedances observed in subsurface soil and groundwater in boring B10 and 
monitoring well MW58; therefore, no further action with institutional controls is 
recommended for the Former Fuel Farm Sludge Disposal Area. 
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Field Logbook 

 

 



















































































































































 



 

Appendix A.2 
QC Logbook 

 

 























































































 



 

Appendix B 
Field Sampling Logs 

 

 





 

Appendix B.1 
Boring Logs 

 

 





KC140

KC141

50

75

CL

SP

CL

IE

IE

4.5
5.0

10.0

16.0

25.0

(CL) SILTY CLAY: reddish brown (5 YR 3/4), moist, low to moderate
plasticity, approx. 10% gravel, 30% sand, 60% fines.  No stain or
odor.

(SP) CORALLINE SAND: white, medium-grain, poorly graded, loose.
Likely fill material for former USTs.
(CL) SILTY CLAY: red (2.5 YR 4/6), moderate plasticity, moist, with
corralline medium-grain sand.  No stain or odor.

(IE) WEATHERED TUFF: Grayish brown (10 YR 5/2), mottled black
to brown, with medium-grain coralline sand and olivine crystals.  Hard
drilling but appears like sand in sample liner. Moist to wet at 12 ft
bgs.

(IE) Same as above.
Bottom of boring at 25 ft bgs.

Soil samples collected using direct-push, and boring is redrilled using
6" HSA to install monitoring well.

Bottom of borehole at 25.0 feet.

Bentonite
Chips 3/8"

Filter Pack #
3 Monterey
around
pre-packed
well

1-in
Prepacked
20-slot PVC

End Cap

PID = 0

PID = 0

NOTES Temporary completion with capped well casing extending aboveground

GROUND ELEVATION

LOGGED BY R. Kaminaka

DRILLING METHOD Direct-push/HSA

HOLE SIZE 6 inches

DRILLING CONTRACTOR Valley Well Drilling GROUND WATER LEVELS:

CHECKED BY

DATE STARTED 1/31/14 COMPLETED 1/31/14

AT TIME OF DRILLING 16.12 ft

AT END OF DRILLING ---

AFTER DRILLING ---
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PROJECT NAME Former Fuel Farm Sludge Disposal Area Supplemental RI
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KC138

KC139

75

75

CL

SP

GW

IE

IE

3.0

7.0

8.0

16.0

25.0

(CL) SILTY CLAY: dark brown (7.5 YR 3/4), moist, low to moderate
plasticity, firm, approx. 10% sand, 90% fines.  No stain or odor.

(SP) CORALLINE SAND: white, medium-grain, poorly graded, loose.
Likely fill material for former USTs.

(GW) CORALLINE SANDY GRAVEL:  strong brown (7.5 YR 4/6),
loose, moist. No stain or odor.
(IE) WEATHERED TUFF: Grayish brown (10 YR 5/2), mottled black
to brown to white, with medium-grain coralline sand and olivine
crystals.  Hard layer but appears like sand in sample liner. Moist to
wet at 12 ft bgs.  No stain or odor.

(IE) Same as above.
Bottom of boring at 25 ft bgs.

Soil samples collected using direct-push, and boring is redrilled using
6" HSA to install monitoring well.

Bottom of borehole at 25.0 feet.

Bentonite
Chips 3/8"

Filter Pack #3
Monterey
1-in
Prepacked
20-slot PVC

End Cap

PID = 0

PID = 0

NOTES Temporary completion with capped well casing extending aboveground

GROUND ELEVATION

LOGGED BY R. Kaminaka

DRILLING METHOD Direct-push/HSA

HOLE SIZE 6 inches

DRILLING CONTRACTOR Valley Well Drilling GROUND WATER LEVELS:

CHECKED BY

DATE STARTED 1/31/14 COMPLETED 1/31/14

AT TIME OF DRILLING 15.00 ft

AT END OF DRILLING ---

AFTER DRILLING ---
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KC136
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CL
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IE
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IE

3.0

5.0

8.0
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17.0

(CL) SILTY CLAY:  very dark brown (7.5 YR 2.5/3), moist, firm, low to
moderate plasticity. Less than 5% sand, 10% gravel, 90% fines. No
odor or staining.

(GW) CORALLINE GRAVEL: pinkish white (7.5 YR 8/2), well graded,
dry, up to 3 cm diameter.

(IE) WEATHERED TUFF:  dark brown (7.5 YR 3/3), lithified tuff with
medium grain coralline sand, moist.  No odor or staining.

(IE) Same as above.  Wet at 10 ft bgs.  No odor or staining.

(IE) Same as above.
Bottom of boring at 20 ft bgs.

Soil samples collected using direct-push, and boring was redrilled
using 6" HSA to install monitoring well.

Bottom of borehole at 17.0 feet.

Bentonite
Chips 3/8"

Filter Pack #3
Monterey
1-in
Prepacked
20-slot PVC

End Cap

PID = 0

PID = 0

NOTES Temporary completion with capped well casing extending aboveground

GROUND ELEVATION

LOGGED BY R. Kaminaka

DRILLING METHOD Direct-push/HSA

HOLE SIZE 6 inches

DRILLING CONTRACTOR Valley Well Drilling GROUND WATER LEVELS:
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DATE STARTED 1/30/14 COMPLETED 1/30/14
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MATERIAL DESCRIPTION
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KC132

KC133/
KC134

50

50

CL

IE

IE

IE

IE

5.0

7.0

8.0

12.0

17.0

(CL) SILTY CLAY: brown (7.5 YR 4/4), moist, firm, moderate
plasticity.  No odor and no staining.

(IE) WEATHERED TUFF: dark brown (7.5 YR 2.5/2), moist,

(IE) Same as above, intermixed with medium grain coralline sand.

(IE) WEATHERED TUFF: black (2.5 YR 2.5/1), reworked tuff with
medium grain coralline sand and brown and green olivine sand,
moist to wet.  Drilling through hard layer but the sample looks like
sand.  No odor or staining.

(IE) Same as above.
Bottom of boring at 17 ft bgs.

Soil samples collected using direct-push, and boring is redrilled using
6" HSA to install monitoring well.

Bottom of borehole at 17.0 feet.

Bentonite
Chips 3/8"

Filter Pack #3
Monterey
1-in
Prepacked
20-slot PVC

End Cap

PID = 0

PID = 0

PID = 0

NOTES Temporary completion with capped well casing extending aboveground

GROUND ELEVATION

LOGGED BY R. Kaminaka

DRILLING METHOD Direct-push/HSA

HOLE SIZE 6 inches

DRILLING CONTRACTOR Valley Well Drilling GROUND WATER LEVELS:

CHECKED BY

DATE STARTED 1/30/14 COMPLETED 1/30/14

AT TIME OF DRILLING 12.00 ft

AT END OF DRILLING ---

AFTER DRILLING ---
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WELL NUMBER MW63

PROJECT NAME Former Fuel Farm Sludge Disposal Area Supplemental RI

PROJECT LOCATION Fuel Farm and Motor Pool Area, MCB Hawaii

CLIENT NAVFAC Hawaii

PROJECT NUMBER CTO HC25
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MATERIAL DESCRIPTION
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Casing Type: 1"
Pre-packed PVC
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KC127

KC128

75

75

GW

CL

SM

IE

IE

1.0

6.0

8.0

12.0

17.0

(GW) CORALLINE GRAVEL: well graded, dry.

(CL) SILTY CLAY:  dark reddish brown (5 YR 3/4), moist, firm, no
odor or staining.

(SM) SILTY SAND: Brown (7.5 YR 4/3), mottled, loose, moist.  No
odor or staining.

(IE) WEATHERED TUFF: Brown (7.5 YR 4/3), mottled, reworked tuff
with medium-grain coralline sand and olivine crystals.  No staining or
odor.

(IE) Same as above.
Bottom of boring at 17 ft bgs.

Soil samples collected using direct-push, and boring is redrilled using
6" HSA to install monitoring well.

Bottom of borehole at 17.0 feet.

Bentonite
Chips 3/8"

Filter Pack #3
Monterey
1-in
Prepacked
20-slot PVC

End Cap

PID = 0

PID = 0

NOTES Temporary completion with capped well casing extending aboveground

GROUND ELEVATION

LOGGED BY R. Kaminaka

DRILLING METHOD Direct-push/HSA

HOLE SIZE 6 inches

DRILLING CONTRACTOR Valley Well Drilling GROUND WATER LEVELS:

CHECKED BY

DATE STARTED 1/29/14 COMPLETED 1/30/14

AT TIME OF DRILLING 9.00 ft

AT END OF DRILLING ---

AFTER DRILLING ---
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WELL NUMBER MW64

PROJECT NAME Former Fuel Farm Sludge Disposal Area Supplemental RI

PROJECT LOCATION Fuel Farm and Motor Pool Area, MCB Hawaii

CLIENT NAVFAC Hawaii

PROJECT NUMBER CTO HC25
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MATERIAL DESCRIPTION
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Casing Type: 1"
Pre-packed PVC
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KC130

KC131

75

75

CL

IE

IE

IE

4.0

8.0

12.0

18.0

(CL) SILTY CLAY:  Dark brown (7.5 YR 3/4), moist, moderate
plasticity, firm, with light gray basalt gravel at surface and some
coralline gravel (1-2 cm) at depth; 30% gravel, 10% sand, 60% fines.
No odor or staining.

(IE) WEATHERED TUFF: Reddish brown (7.5 YR 6/6) to dark brown
(7.5 YR 3/4), reworked tuff with medium-grain coralline sand, moist,
no odor or staining.

(IE) WEATHERED TUFF:  Very dark gray (7.5 YR 3/1)A, reworked
tuff with medium-grain, rounded coralline sand.  Hard drilling but
appearance of sand in sample liners. No odor or staining.

(IE) Same as above.
Bottom of boring at 18 ft bgs.

Soil samples collected using direct-push, and boring is redrilled using
6" HSA to install monitoring well.

Bottom of borehole at 18.0 feet.

3/8" Bentonite
Chips

Filter Pack #3
Monterey
Sand
1-in
Prepacked
20-slot PVC

End Cap

PID = 0.3

PID = 0

NOTES Temporary completion with capped well casing extending aboveground

GROUND ELEVATION

LOGGED BY R. Kaminaka

DRILLING METHOD Direct-push/HSA

HOLE SIZE 6 inches

DRILLING CONTRACTOR Valley Well Drilling GROUND WATER LEVELS:

CHECKED BY

DATE STARTED 1/30/14 COMPLETED 1/30/14

AT TIME OF DRILLING 10.00 ft

AT END OF DRILLING ---

AFTER DRILLING ---
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WELL NUMBER MW65

PROJECT NAME Former Fuel Farm Sludge Disposal Area Supplemental RI

PROJECT LOCATION Fuel Farm and Motor Pool Area, MCB Hawaii

CLIENT NAVFAC Hawaii

PROJECT NUMBER CTO HC25
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MATERIAL DESCRIPTION
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Casing Type: 1"
Pre-packed PVC
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Appendix B.2 
Well Development Logs 

 

 





PROJECT WELL NO. PREPARED BY

HOLE DIAMETER

WELL CASING
INSIDE DIAMETER

OUTSIDE 
DIAMETER

DEPTH TO:
WATER LEVEL

BASE OF SEAL

BASE OF WELL

EST. FILTER PACK 
POROSITY

}

WELL VOLUME CALCULATION:

     CASING VOLUME =  V =
d ID

2
TD - H         -                     

     FILTER PACK PORE VOLUME =  V =
d
2

d OD
2

TD (S or H * P             

*if S > H,  use S;  if S < H,  use H

= 3.14
                

        -                           

     TOTAL WELL VOLUME =  VT =

c
w

f
h w

2 2

2 2

2 2

314
2

2 2

.

Vc + Vf =         +         =              ft.  x 7.48 =               gal.3

DEVELOPMENT LOG: CUMULATIVE 
WATER 

REMOVED
WATER QUALITY

COMMENTS

Supplemental RI, Former Fuel Farm Sludge Disposal Area MW60 CTO HC25 R. Kaminaka

X 16.87

x

Water level measured to top of well casing.
Surged with bailer for 5 minutes.

6 inch

1 inch

16.87

27.6

 (deg F) (mS/cm) (mg/L) (ORP)

2/3/14 1048 peristaltic pump

(NTU)

turbid8.02 79.32 1.473 0.86 173.5 No odor
1 8.06 79.45 1.346 0.38 171.4

8.06 79.52 1.228 0.27 164.9

8.09 79.51 1.191 0.19 157.1 256

8,18 79.55 1.122 0.64 134.0 87.6

8 8.20 79.25 1.157 0.35 119.5 55.7

8.27 79.30 1.162 0.13 108.0 76.5

8.31 79.28 1.132 0.32 98.6 22.0

14 8.31 79.30 1.116 0.11 94.1 17.6

No sheen

8.29 79.30 1.108 0.10 91.1 17.4

8.29 79.28 1.100 0.09 89.3 16.7

18 8.29 79.31 1.097 0.10 87.9 16.0



PROJECT WELL NO. PREPARED BY

HOLE DIAMETER

WELL CASING
INSIDE DIAMETER

OUTSIDE 
DIAMETER

DEPTH TO:
WATER LEVEL

BASE OF SEAL

BASE OF WELL

EST. FILTER PACK 
POROSITY

}

WELL VOLUME CALCULATION:

     CASING VOLUME =  V =
d ID

2
TD - H         -                     

     FILTER PACK PORE VOLUME =  V =
d
2

d OD
2

TD (S or H * P             

*if S > H,  use S;  if S < H,  use H

= 3.14
                

        -                           

     TOTAL WELL VOLUME =  VT =

c
w

f
h w

2 2

2 2

2 2

314
2

2 2

.

Vc + Vf =         +         =              ft.  x 7.48 =               gal.3

DEVELOPMENT LOG: CUMULATIVE 
WATER 

REMOVED
WATER QUALITY

COMMENTS

Supplemental RI, Former Fuel Farm Sludge Disposal Area MW61 CTO HC25 R. Kaminaka

X 15.55

x

Water level measured to top of well casing.
Surged with bailer for 5 minutes.

6 inch

1 inch

15.55

25.05

 (deg F) (mS/cm) (mg/L) (ORP)

2/3/14 1345 peristaltic pump

(NTU)

9163 8.24 79.50 1.047 0.69 172.8 No odor
8.26 79.56 1.003 0.67 167.8 317

4 8.29 79.66 0.970 0.67 161.7 147

8.35 79.35 0.918 0-77 147.5 82.3

8.44 79.45 0.887 1.09 134.4 77.3

9 8.45 79.32 0.849 1.37 121.1 48.0

11 8.49 79.29 0.832 1.33 113.7 26.5 clear

8.50 79.33 0.799 1.48 102.2 15.7

8.49 79.30 0.796 1.88 101.1 13.9

No sheen

18 8.49 79.31 0.795 1.82 100.8 14.5 clear



PROJECT WELL NO. PREPARED BY

HOLE DIAMETER

WELL CASING
INSIDE DIAMETER

OUTSIDE 
DIAMETER

DEPTH TO:
WATER LEVEL

BASE OF SEAL

BASE OF WELL

EST. FILTER PACK 
POROSITY

}

WELL VOLUME CALCULATION:

     CASING VOLUME =  V =
d ID

2
TD - H         -                     

     FILTER PACK PORE VOLUME =  V =
d
2

d OD
2

TD (S or H * P             

*if S > H,  use S;  if S < H,  use H

= 3.14
                

        -                           

     TOTAL WELL VOLUME =  VT =

c
w

f
h w

2 2

2 2

2 2

314
2

2 2

.

Vc + Vf =         +         =              ft.  x 7.48 =               gal.3

DEVELOPMENT LOG: CUMULATIVE 
WATER 

REMOVED
WATER QUALITY

COMMENTS

Supplemental RI, Former Fuel Farm Sludge Disposal Area MW62 CTO HC25 R. Kaminaka

X 12.25

x 20.71
Water level measured to top of well casing.
Surged with bailer for 5 minutes. Slow recovery.

6 inch

1 inch

12.25

20.05

 (deg F) (mS/cm) (mg/L) (ORP)

2/4/14 1019 peristaltic pump

(NTU)

2 8.11 77.48 2.102 4.55 -190.4 No odor
8.31 76.42 2.062 4.36 -281.6

8.38 77.69 2.010 3.64 -297.1 130 sl. cloudy
Slow recovery
Drawdown 3X

No sheen



PROJECT WELL NO. PREPARED BY

HOLE DIAMETER

WELL CASING
INSIDE DIAMETER

OUTSIDE 
DIAMETER

DEPTH TO:
WATER LEVEL

BASE OF SEAL

BASE OF WELL

EST. FILTER PACK 
POROSITY

}

WELL VOLUME CALCULATION:

     CASING VOLUME =  V =
d ID

2
TD - H         -                     

     FILTER PACK PORE VOLUME =  V =
d
2

d OD
2

TD (S or H * P             

*if S > H,  use S;  if S < H,  use H

= 3.14
                

        -                           

     TOTAL WELL VOLUME =  VT =

c
w

f
h w

2 2

2 2

2 2

314
2

2 2

.

Vc + Vf =         +         =              ft.  x 7.48 =               gal.3

DEVELOPMENT LOG: CUMULATIVE 
WATER 

REMOVED
WATER QUALITY

COMMENTS

Supplemental RI, Former Fuel Farm Sludge Disposal Area MW63 CTO HC25 R. Kaminaka

X 11.55

x

Water level measured to top of well casing.
Surged with bailer for 5 minutes.

6 inch

1 inch

11.55

20.05

 (deg F) (mS/cm) (mg/L) (ORP)

2/4/14 1048 peristaltic pump

(NTU)

turbid7.14 80.50 1.698 1.13 267.0 No odor
3 7.18 80.61 1.481 1.49 251.9

7.18 80.45 1.426 1.73 240.0 690 cloudy
8 7.18 80.65 1.397 1.81 234.1 72.8

7.19 80.58 1.365 1.84 224.8 9.11

10 7.19 80.63 1.343 1.90 215.7 5.60

7.19 80.64 1.335 1.91 213.0 5.13

12 7.19 80.63 1.333 1.91 210.6 4.27

No sheen



PROJECT WELL NO. PREPARED BY

HOLE DIAMETER

WELL CASING
INSIDE DIAMETER

OUTSIDE 
DIAMETER

DEPTH TO:
WATER LEVEL

BASE OF SEAL

BASE OF WELL

EST. FILTER PACK 
POROSITY

}

WELL VOLUME CALCULATION:

     CASING VOLUME =  V =
d ID

2
TD - H         -                     

     FILTER PACK PORE VOLUME =  V =
d
2

d OD
2

TD (S or H * P             

*if S > H,  use S;  if S < H,  use H

= 3.14
                

        -                           

     TOTAL WELL VOLUME =  VT =

c
w

f
h w

2 2

2 2

2 2

314
2

2 2

.

Vc + Vf =         +         =              ft.  x 7.48 =               gal.3

DEVELOPMENT LOG: CUMULATIVE 
WATER 

REMOVED
WATER QUALITY

COMMENTS

Supplemental RI, Former Fuel Farm Sludge Disposal Area MW64 CTO HC25 R. Kaminaka

X 13.10

x

Water level measured to top of well casing.
Surged with bailer for 5 minutes.

6 inch

1 inch

13.10

20.02

 (deg F) (mS/cm) (mg/L) (ORP)

1/31/14 1230 peristaltic pump

(NTU)

46.42 7.61 81.42 1.997 2.58 81.9 No odor
7.53 81.33 1.778 2.97 74.4 627

7.55 81.75 1.723 3.03 67.2 315

7.53 81.75 1.634 3.07 57.0 51.7

7.50 81.68 1.573 3.11 47.3 172

4 7.49 81.75 1.535 3.11 40.5 73.2

7.44 81.72 1.489 3.12 29.0 31.5

7.49 81.35 1.418 4.05 12.7 15.5 clear
7 7.44 81.21 1.390 3.08 8.8 16.4

No sheen

clear
7.44 81.19 1.363 3.07 6.5 37.7

7.45 81.27 1.325 3.01 4.5 37.7

7.48 81.30 1.321 3.00 4.5 19.9

7.48 81.29 1.319 3.00 4.5 20.6

1420 12 7.46 81.26 1.317 3.00 4.7 19.1



PROJECT WELL NO. PREPARED BY

HOLE DIAMETER

WELL CASING
INSIDE DIAMETER

OUTSIDE 
DIAMETER

DEPTH TO:
WATER LEVEL

BASE OF SEAL

BASE OF WELL

EST. FILTER PACK 
POROSITY

}

WELL VOLUME CALCULATION:

     CASING VOLUME =  V =
d ID

2
TD - H         -                     

     FILTER PACK PORE VOLUME =  V =
d
2

d OD
2

TD (S or H * P             

*if S > H,  use S;  if S < H,  use H

= 3.14
                

        -                           

     TOTAL WELL VOLUME =  VT =

c
w

f
h w

2 2

2 2

2 2

314
2

2 2

.

Vc + Vf =         +         =              ft.  x 7.48 =               gal.3

DEVELOPMENT LOG: CUMULATIVE 
WATER 

REMOVED
WATER QUALITY

COMMENTS

Supplemental RI, Former Fuel Farm Sludge Disposal Area MW65 CTO HC25 R. Kaminaka

X 12.37

x

Water level measured to top of well casing.
Surged with bailer for 5 minutes.

6 inch

1 inch

12.37

20.05

 (deg F) (mS/cm) (mg/L) (ORP)

2/3/14 0838 peristaltic pump

(NTU)

turbid1 7.58 81.30 2.249 1.23 220.4 No odor
3 7.66 81.49 1.632 3.00 192.9 turbid

7.67 81.49 1.525 3.28 188.2 291

4 7.70 81.55 1.403 3.64 175.0 349

7.71 81.56 1.321 3.75 166.7 48.3

7 7.72 81.55 1.252 3.87 154.4 15.9 clear
7.73 81.55 1.206 3.76 146.1 8.71

10 7.76 81.54 1.186 3.80 141.4 8.71

7.73 81.56 1.171 3.86 138.3 6.85

No sheen

13 7.76 81.56 1.167 3.87 136.9 6.87 clear



 

Appendix B.3 
Groundwater Sampling Logs 

 

 





GROUNDWATER SAMPLING LOG 
  

WELL NO. MW60 LOCATION: MCBH Fuel Farm PROJECT NO. HC25, Supplemental RI 

DATE: 02/05/2014 TIME: 0929 CLIMATIC CONDITIONS: Overcast, breezy 

STATIC WATER LEVEL: 16.12 TOTAL DEPTH: 27.4 

WELL PURGING: LENGTH OF SATURATED ZONE: 11.28 LINEAR FT. 

 VOLUME OF WATER TO BE EVACUATED: 
1.4 

GALS. (Gals/Linear ft. X linear feet of 
saturation X 3-casing volumes) 

 METHOD OF REMOVAL: Bladder Pump PUMPING RATE: Low flow 
WELL PURGE DATA: 

TIME  

 
GALLONS 
REMOVED 
 

 Temp 
(F)  pH  

SP. 
COND. 

(mS/cm) 
 D.O. 

(mg/L)  REDOX 
(ORP)  TURBIDITY 

(NTU)  COMMENTS 

1445    80.50  7.72  0.593  0.63  120.0  1000  v. cloudy 
    80.30  7.72  0.594  0.49  117.8  1000   
    80.04  7.73  0.601  0.37  105.1  534  cloudy 
    80.10  7.71  0.611  0.33  93.8  207  cloudy 
    80.04  7.66  0.612  0.33  87.3  141   
    79.96  7.73  0.616  0.64  84.4  101  Slightly cloudy 

    79.92  7.65  0.615  0.33  80.4  69.8   
    79.82  7.67  0.615  0.31  76.5  54.1  clear 

1523  1.5  79.80  7.66  0.613  0.31  73.3  38.6  clear 
                 

                 

 
SAMPLE WITHDRAWAL METHOD: Bladder Pump 
APPEARANCE OF SAMPLE: COLOR Clear 
 TURBIDITY none 
 SEDIMENT none 
 OTHER PID = 0 

LABORATORY ANALYSIS PARAMETERS AND PRESERVATIVES: BTEX by 8260C, TPH-GRO/DRO/LRO by 8015C 
PAHs by 8270D-SIM, Lead by 6020A (total and dissolved) 

NUMBER AND TYPES OF SAMPLE CONTAINERS USED: 4 x 1 Liter amber bottles, 6 x 40 mL VOA w/ HCl, 
1 x 500 mL poly w/ HNO3 (filtered), 1 x 500 mL poly w/ HNO3 (unfiltered) 

SAMPLE IDENTIFICATION NUMBER(S): KC146 at 1530 
DECONTAMINATION PROCEDURES: Alconox and isopropyl alcohol double rinse. 
 

TIDE/NOTES: Mokuoloe station, low tide (-0.7 ft MSL) at 1530 
SAMPLED BY: Clayton Sugimoto, Rachel Kaminaka 
SAMPLES DELIVERED TO: APPL, Inc. TRANSPORTER: Fed Ex 
DATE: 02/06/2014 TIME: 1100 

CAPACITY OF CASING (GALLONS/LINEAR FOOT) 
1"-0.04•2"-0.16•4"-0.65•6"-1.47•8"-2.61•10"-4.08•12"-5.87 

 



GROUNDWATER SAMPLING LOG 
  

WELL NO. MW61 LOCATION: Fuel Farm, MCBH PROJECT NO. HC25, Supplemental RI 

DATE: 02/06/2014 TIME: 1237 CLIMATIC CONDITIONS: Overcast, no wind 

STATIC WATER LEVEL: 15.27 TOTAL DEPTH: 25.06 

WELL PURGING: LENGTH OF SATURATED ZONE: 9.79 LINEAR FT. 

 VOLUME OF WATER TO BE EVACUATED: 
1.2 

GALS. (Gals/Linear ft. X linear feet of 
saturation X 3-casing volumes) 

 METHOD OF REMOVAL: Bladder Pump PUMPING RATE: Low flow 
WELL PURGE DATA: 

TIME  

 
GALLONS 
REMOVED 
 

 Temp 
(F)  pH  

SP. 
COND. 

(mS/cm) 
 D.O. 

(mg/L)  REDOX 
(ORP)  TURBIDITY 

(NTU)  COMMENTS 

1300    80.96  8.17  0.929  1.30  159.5  275  cloudy 
    80.76  8.18  0.944  0.82  158.6  293  No odor/sheen 
    80.49  8.20  0.981  0.61  154.5  107   
    80.42  8.15  0.995  0.49  147.0  42.3  clear 
    80.40  8.18  0.991  0.43  141.7  25.7   
    80.36  8.18  0.998  0.38  139.0  19.7   

    80.35  8.13  0.987  0.37  134.9  16.8   
    80.39  8.14  0.988  0.37  132.2  14.2   
  1.5  80.39  8.18  0.986  0.36  128.9  12.5  clear 
                 

                 

 
SAMPLE WITHDRAWAL METHOD: Bladder Pump 
APPEARANCE OF SAMPLE: COLOR Clear 
 TURBIDITY none 
 SEDIMENT none 
 OTHER PID = 0 ppm 

LABORATORY ANALYSIS PARAMETERS AND PRESERVATIVES: BTEX by 8260C, TPH-GRO/DRO/LRO by 8015C 
PAHs by 8270D-SIM, Lead by 6020A (total and dissolved) 

NUMBER AND TYPES OF SAMPLE CONTAINERS USED: 4 x 1 Liter amber bottles, 6 x 40 mL VOA w/ HCl, 
1 x 500 mL poly w/ HNO3 (filtered), 1 x 500 mL poly w/ HNO3 (unfiltered) 

SAMPLE IDENTIFICATION NUMBER(S): KC150 at 1325 
DECONTAMINATION PROCEDURES: Alconox and isopropyl alcohol double rinse. 
 

TIDE/NOTES: Mokuoloe station, low tide (-0.7 ft MSL) at 1300 
SAMPLED BY: Clayton Sugimoto, Rachel Kaminaka 
SAMPLES DELIVERED TO: APPL, Inc. TRANSPORTER: Fed Ex 
DATE: 2/7/2014 TIME: 1200 

CAPACITY OF CASING (GALLONS/LINEAR FOOT) 
1"-0.04•2"-0.16•4"-0.65•6"-1.47•8"-2.61•10"-4.08•12"-5.87 

 



GROUNDWATER SAMPLING LOG 
  

WELL NO. MW62 LOCATION: MCBH Fuel Farm PROJECT NO. HC25, Supplemental RI 

DATE: 02/06/2014 TIME: 1022 CLIMATIC CONDITIONS: Overcast, breezy 

STATIC WATER LEVEL: 13.15 TOTAL DEPTH: 20.03 

WELL PURGING: LENGTH OF SATURATED ZONE: 6.88 LINEAR FT. 

 VOLUME OF WATER TO BE EVACUATED: 
0.8 

GALS. (Gals/Linear ft. X linear feet of 
saturation X 3-casing volumes) 

 METHOD OF REMOVAL: Bladder Pump PUMPING RATE: Low flow 
WELL PURGE DATA: 

TIME  

 
GALLONS 
REMOVED 
 

 Temp 
(F)  pH  

SP. 
COND. 

(mS/cm) 
 D.O. 

(mg/L)  REDOX 
(ORP)  TURBIDITY 

(NTU)  COMMENTS 

1044    81.58  8.04  1.918  0.84  190.9  115  cloudy 
    81.59  8.01  1.890  0.67  186.5  61.5  Sulfur odor 
    81.61  8.09  1.820  0.71  176.5  24.0   
    81.61  8.07  1.802  0.68  174.0  14.5   
    81.61  8.07  1.770  0.65  169.7  11.2   
    81.59  8.09  1.758  0.66  167.7  9.46   

    81.65  8.06  1.740  0.67  165.8  9.12   
1100  1  81.62  8.05  1.729  0.68  163.1  7.33  clear 

                 
                 

                 

 
SAMPLE WITHDRAWAL METHOD: Bladder Pump 
APPEARANCE OF SAMPLE: COLOR Clear 
 TURBIDITY none 
 SEDIMENT none 
 OTHER PID = 0 ppm 

LABORATORY ANALYSIS PARAMETERS AND PRESERVATIVES: BTEX by 8260C, TPH-GRO/DRO/LRO by 8015C 
PAHs by 8270D-SIM, Lead by 6020A (total and dissolved) 

NUMBER AND TYPES OF SAMPLE CONTAINERS USED: 4 x 1 Liter amber bottles, 6 x 40 mL VOA w/ HCl, 
1 x 500 mL poly w/ HNO3 (filtered), 1 x 500 mL poly w/ HNO3 (unfiltered) 

SAMPLE IDENTIFICATION NUMBER(S): KC149 at 1110 
DECONTAMINATION PROCEDURES: Alconox and isopropyl alcohol double rinse. 
 

TIDE/NOTES: Mokuoloe station, low tide (-0.4 ft MSL) at 1100 
SAMPLED BY: Clayton Sugimoto, Rachel Kaminaka 
SAMPLES DELIVERED TO: APPL, Inc. TRANSPORTER: Fed Ex 
DATE: 2/7/2014 TIME: 1200 

CAPACITY OF CASING (GALLONS/LINEAR FOOT) 
1"-0.04•2"-0.16•4"-0.65•6"-1.47•8"-2.61•10"-4.08•12"-5.87 

 



GROUNDWATER SAMPLING LOG 
  

WELL NO. MW63 LOCATION: Bldg. 3081, MCBH PROJECT NO. HC25, Supplemental RI 

DATE: 02/06/2014 TIME: 0750 CLIMATIC CONDITIONS: Overcast, no wind 

STATIC WATER LEVEL: 11.30 TOTAL DEPTH: 20.04 

WELL PURGING: LENGTH OF SATURATED ZONE: 8.74 LINEAR FT. 

 VOLUME OF WATER TO BE EVACUATED: 
1 

GALS. (Gals/Linear ft. X linear feet of 
saturation X 3-casing volumes) 

 METHOD OF REMOVAL: Bladder Pump PUMPING RATE: Low flow 
WELL PURGE DATA: 

TIME  

 
GALLONS 
REMOVED 
 

 Temp 
(F)  pH  

SP. 
COND. 

(mS/cm) 
 D.O. 

(mg/L)  REDOX 
(ORP)  TURBIDITY 

(NTU)  COMMENTS 

0801    80.14  7.00  1.287  1.08  231.3  289  cloudy 
    80.17  7.03  1.278  1.13  227.2  97.1  No odor/sheen 
    80.24  7.05  1.273  1.18  221.5  43.6   
    80.32  7.08  1.271  1.51  217.2  30.3  clear 
    80.34  7.07  1.270  1.25  215.2  23.8   
    80.36  7.08  1.270  1.24  213.3  19.2  clear 

    80.37  7.08  1.269  1.31  210.7  16.6   
0820  1  80.38  7.09  1.269  1.30  208.7  16.3  clear 

                 
                 

                 

 
SAMPLE WITHDRAWAL METHOD: Bladder Pump 
APPEARANCE OF SAMPLE: COLOR Clear 
 TURBIDITY none 
 SEDIMENT none 
 OTHER PID = 0.20 ppm 

LABORATORY ANALYSIS PARAMETERS AND PRESERVATIVES: BTEX by 8260C, TPH-GRO/DRO/LRO by 8015C 
PAHs by 8270D-SIM, Lead by 6020A (total and dissolved) 

NUMBER AND TYPES OF SAMPLE CONTAINERS USED: 11 x 1 Liter amber bottles, 18 x 40 mL VOA w/ HCl, 
3 x 500 mL poly w/ HNO3 (filtered), 3 x 500 mL poly w/ HNO3 (unfiltered) 

SAMPLE IDENTIFICATION NUMBER(S): KC148 at 0830 (MS/MSD) 
DECONTAMINATION PROCEDURES: Alconox and isopropyl alcohol double rinse. 
 

TIDE/NOTES: Mokuoloe station, high tide (0.20 ft MSL) at 0800 
SAMPLED BY: Clayton Sugimoto, Rachel Kaminaka 
SAMPLES DELIVERED TO: APPL, Inc. TRANSPORTER: Fed Ex 
DATE: 2/10/2014 TIME: 1200 

CAPACITY OF CASING (GALLONS/LINEAR FOOT) 
1"-0.04•2"-0.16•4"-0.65•6"-1.47•8"-2.61•10"-4.08•12"-5.87 

 



GROUNDWATER SAMPLING LOG 
  

WELL NO. MW64 LOCATION: Motor Pool, MCBH PROJECT NO. HC25, Supplemental RI 

DATE: 02/05/2014 TIME: 0804 CLIMATIC CONDITIONS: Partly cloudy, breezy 

STATIC WATER LEVEL: 12.79 TOTAL DEPTH: 20.02 

WELL PURGING: LENGTH OF SATURATED ZONE: 7.23 LINEAR FT. 

 VOLUME OF WATER TO BE EVACUATED: 
1 

GALS. (Gals/Linear ft. X linear feet of 
saturation X 3-casing volumes) 

 METHOD OF REMOVAL: Bladder Pump PUMPING RATE: Low flow 
WELL PURGE DATA: 

TIME  

 
GALLONS 
REMOVED 
 

 Temp 
(F)  pH  

SP. 
COND. 

(mS/cm) 
 D.O. 

(mg/L)  REDOX 
(ORP)  TURBIDITY 

(NTU)  COMMENTS 

0908    80.19  7.89  1.277  2.97  -3.2  16.2  cloudy 
    80.09  7.85  1.278  2.96  -26.7  89.8  No odor/sheen 
    80.13  7.81  1.280  2.94  -35-7  62.7   
  1  80.31  7.88  1.282  3.65  -31.7  27.2   
    80.36  7.86  1.283  2.91  -43.4  19.6   
    80.36  7.86  1.283  2.92  -48.6  16.4   

0927  2  80.40  7.86  1.284  2.89  -53.1  15.2  clear 
                 
                 
                 

                 

 
SAMPLE WITHDRAWAL METHOD: Bladder Pump 
APPEARANCE OF SAMPLE: COLOR Clear 
 TURBIDITY none 
 SEDIMENT none 
 OTHER PID = 0 ppm 

LABORATORY ANALYSIS PARAMETERS AND PRESERVATIVES: BTEX by 8260C, TPH-GRO/DRO/LRO by 8015C 
PAHs by 8270D-SIM, Lead by 6020A (total and dissolved) 

NUMBER AND TYPES OF SAMPLE CONTAINERS USED: 8 x 1 Liter amber bottles, 12 x 40 mL VOA w/ HCl, 
2 x 500 mL poly w/ HNO3 (filtered), 2 x 500 mL poly w/ HNO3 (unfiltered) 

SAMPLE IDENTIFICATION NUMBER(S): KC143 at 0935 and KC144 (duplicate) at 0945 
DECONTAMINATION PROCEDURES: Alconox and isopropyl alcohol double rinse. 
 

TIDE/NOTES: Mokuoloe station, high tide (0.0 ft MSL) at 0900 
SAMPLED BY: Clayton Sugimoto, Rachel Kaminaka 
SAMPLES DELIVERED TO: APPL, Inc. TRANSPORTER: Fed Ex 
DATE: 02/06/2014 TIME: 1200 

CAPACITY OF CASING (GALLONS/LINEAR FOOT) 
1"-0.04•2"-0.16•4"-0.65•6"-1.47•8"-2.61•10"-4.08•12"-5.87 

 



GROUNDWATER SAMPLING LOG 
  

WELL NO. MW65 LOCATION: Motor Pool, MCBH PROJECT NO. HC25, Supplemental RI 

DATE: 02/05/2014 TIME: 1214 CLIMATIC CONDITIONS: Overcast, windy 

STATIC WATER LEVEL: 12.23 TOTAL DEPTH: 20.05 

WELL PURGING: LENGTH OF SATURATED ZONE: 7.82 LINEAR FT. 

 VOLUME OF WATER TO BE EVACUATED: 
1 

GALS. (Gals/Linear ft. X linear feet of 
saturation X 3-casing volumes) 

 METHOD OF REMOVAL: Bladder Pump PUMPING RATE: Low flow 
WELL PURGE DATA: 

TIME  

 
GALLONS 
REMOVED 
 

 Temp 
(F)  pH  

SP. 
COND. 

(mS/cm) 
 D.O. 

(mg/L)  REDOX 
(ORP)  TURBIDITY 

(NTU)  COMMENTS 

1240    81.45  7.58  1.107  2.70  154.6  497  cloudy 
    81.49  7.63  1.084  3.61  150.4  292   
  1  81.48  7.64  1.067  3.15  134.8  77.5   
    81.51  7.65  1.077  3.11  132.8  66.4   
    81.64  7.67  1.078  3.13  126.2  36.4   
    81.60  7.67  1.079  3.14  124.6  32.7  clear 

  2  81.59  7.67  1.079  3.12  123.7  28.9  clear 
                 
                 
                 

                 

 
SAMPLE WITHDRAWAL METHOD: Bladder Pump 
APPEARANCE OF SAMPLE: COLOR Clear 
 TURBIDITY none 
 SEDIMENT none 
 OTHER PID = 0.20 ppm 

LABORATORY ANALYSIS PARAMETERS AND PRESERVATIVES: BTEX by 8260C, TPH-GRO/DRO/LRO by 8015C 
PAHs by 8270D-SIM, Lead by 6020A (total and dissolved) 

NUMBER AND TYPES OF SAMPLE CONTAINERS USED: 4 x 1 Liter amber bottles, 6 x 40 mL VOA w/ HCl, 
1 x 500 mL poly w/ HNO3 (filtered), 1 x 500 mL poly w/ HNO3 (unfiltered) 

SAMPLE IDENTIFICATION NUMBER(S): KC145 at 1320 
DECONTAMINATION PROCEDURES: Alconox and isopropyl alcohol double rinse. 
 

TIDE/NOTES: Mokuoloe station, low tide (-0.8 ft MSL) at 1300 
SAMPLED BY: Clayton Sugimoto, Rachel Kaminaka 
SAMPLES DELIVERED TO: APPL, Inc. TRANSPORTER: Fed Ex 
DATE: 02/06/2014 TIME: 1200 

CAPACITY OF CASING (GALLONS/LINEAR FOOT) 
1"-0.04•2"-0.16•4"-0.65•6"-1.47•8"-2.61•10"-4.08•12"-5.87 

 



 

Appendix C 
Site Photographs 
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C-1 

Photo 1. Geophysical survey 
using ground penetrating 
radar.  Photo facing 
west. 

Photo 2. Drilling and monitoring 
well installation at MW65 
location. Photo facing 
west. 

Photo 3. Detail of typical 
volcanic tuff lithology 
observed in soil borings.  
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C-2 

Photo 4. Purging groundwater during well 
development using peristaltic 
pump. 

Photo 5. Typical temporary barricade to 
protect each monitoring well. 
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C-3 

Photo 6.  Groundwater sampling 
at monitoring well MW60. 
Photo facing south. 



 



 

Appendix D 
Geophysical Survey 
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UTILITY SEARCH WAS CONDUCTED ON JANUARY 28, 2014 IN ACCORDANCE WITH NAVY SOPs 1-A-6 AND I-B-2 (DON, 2007).  Ms. RACHEL KAMINAKA
STAKED EACH DRILLING LOCATION.  A 8N x 20E feet MEASUREMENT GRID WITH PROFILES SPACED ABOUT 3-5 feet APART AND ORIENTED ROUGHLY
PARALLEL WITH AND PERPENDICULAR TO THIRD STREET WERE CONSTRUCTED AT EACH DRILLING LOCATION.  ALL PROFILES WERE SCANNED WITH A GSSI
SIR-3000 GROUND PENETRATING RADAR (400 MHz ANTENNA), RADIO DETECTION RD-4000 EM LOCATOR, GEONICS EM-31 CONDUCTIVITY METER, AND A
SCHONSTEDT GA-52 MAGNETIC LOCATOR.  DETECTED UTILITIES WERE MARKED ON THE GROUND IN REAL TIME WITH PAINT AND STAKE CHASERS.
DRILLING LOCATION, NEARBY INFRASTRUCTURE, AND DETECTED UTILITY LOCATIONS WERE MEASURED WITH A TRIMBLE AG-114 GLOBAL POSITIONING
SYSTEM WITH REAL TIME DIFFERENTIAL CORRECTIONS SUPPLIED BY THE OMNISTAR SATELLITE.  LOCATION UNCERTAINTY IS ESTIMATED AT +/-3 feet.
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WELL MW-63 UTILITY MAP
FORMER FUEL FARM

MCBH-KANEOHE BAY, OAHU, HI

WCP, INC. SUBCONTRACT HC25-03-01

EXPLANATION:

UTILITY SEARCH WAS CONDUCTED ON JANUARY 28, 2014 IN ACCORDANCE WITH NAVY SOPs 1-A-6 AND I-B-2 (DON, 2007).  Ms. RACHEL KAMINAKA
STAKED EACH DRILLING LOCATION.  A 15N x 20E feet MEASUREMENT GRID WITH PROFILES SPACED ABOUT 3-5 feet APART AND ORIENTED ROUGHLY
PARALLEL WITH AND PERPENDICULAR TO THIRD STREET WERE CONSTRUCTED AT EACH DRILLING LOCATION.  ALL PROFILES WERE SCANNED WITH A GSSI
SIR-3000 GROUND PENETRATING RADAR (400 MHz ANTENNA), RADIO DETECTION RD-4000 EM LOCATOR, GEONICS EM-31 CONDUCTIVITY METER, AND A
SCHONSTEDT GA-52 MAGNETIC LOCATOR.  DETECTED UTILITIES WERE MARKED ON THE GROUND IN REAL TIME WITH PAINT AND STAKE CHASERS.
DRILLING LOCATION, NEARBY INFRASTRUCTURE, AND DETECTED UTILITY LOCATIONS WERE MEASURED WITH A TRIMBLE AG-114 GLOBAL POSITIONING
SYSTEM WITH REAL TIME DIFFERENTIAL CORRECTIONS SUPPLIED BY THE OMNISTAR SATELLITE.  LOCATION UNCERTAINTY IS ESTIMATED AT +/-3 feet.
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Appendix E 
IDW Disposal Documentation 
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PVT Land Co. Ltd. 
NANAKULI LANDFILL FACILITY

Soil Profile Sheet

1. Soil Generator Information
a. Generator Name: 
b. Generator Address:  c. Zip Code: 
d. Address of Soil Generation:   
e. Address of Soil Storage (if different from source address)
f. Type of Facility Soil Has Been Generated From: 
g. State DOH Facility ID#: 
h. Contact:  i. Phone: (           )   

2. Soil Information 
a. Name of Contaminant(s): 
b.  Amount of Soil (tons and/or cubic yards) 
c. Type of Soil: 
d. Soil Moisture: Wet:  Damp:  Dry: 
e. Soil Color (Munsell Color Chart Code if available)
f. Strong incidental odor ? No  Yes  Describe:
g. pH
h. Is the soil ignitable? Yes  No 

i.  Describe the circumstances by which the soil has been generated.

3. Transportation Information 
a. Method of Shipment: Bulk Solid  Drum/Box  Other
b. Transportation Company: 

c. Is this a U. S. Department of Transportation (USDOT) Hazardous Material? Yes___ No___ 

4. Chemical Contaminants (Attach supplementary sheets if necessary) 

  Range(Min-Max) 
a.   - ppm.
b.   - ppm.
c.   - ppm.
d.   - ppm.
e.   - ppm.
f.   - ppm.
g.   - ppm.
h.    - ppm.
i.   - ppm.
Attach copies of analytical reports and chain of custody documentation.
Attach a description of the soil sampling procedures.
Attach a site plan showing where the soil originated, and where samples were collected.

Marine Corps Base Hawaii

PO Box 63062, Kaneohe, HI 96863-3062

fuel tank farm
N/A

Jeff Larson 808-257-6999

Petroleum hydrocarbons

3 Drums
CLAY/CORAL

VARIOUS

N/A

Site investigation

Pacific Commercial Services LLC

See attached analytical reports

Former Fuel Farm Sludge Disposal Area, Kaneohe, HI 96863-3062

✔

✔

✔

✔

✔
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Continued 

j. Does the soil contain any of the following (provide concentration if known) 
PCBs Yes No ppm
Cyanides Yes No ppm
Sulfides Yes No ppm
Asbestos Yes No %

k. Indicate method used to determine the presence or absence of items listed in section j. 

l. Sampling Source(e.g., Drum, Pit, Pile, Insitu, etc.)

m. Does the waste represented by this profile contain any of the carcinogens that require OSHA notification?  Yes___ No___ 
n. Does the waste represented by this profile contain dioxins?  Yes___ No___ (List in Section 4) 
o. Does the waste represented by this profile contain asbestos?  Yes___ No___ If yes, friable _____ non-friable _______. 
p. Does the waste represented by this profile contain benzene?  Yes___ No___    
q. Is the waste subject to RCRA Subpart CC Controls?  Yes___ No___ 
r. Does the waste contain any Class I or Class II ozone-depleting substances?  (Freons)  Yes___ No___ 
s. Does the waste contain debris?  Yes___ No___ (List, if yes)
t. Personal Protective Equipment Requirements: 
u. Is this a state hazardous waste?  Yes___ No___  (List, if yes)
v. Is the Waste from a CERCLA or state mandated clean-up?  Yes___ No___  (if yes, provide relevant documentation.) 
w. Does the waste represented by this waste profile contain concentrations of PCBs regulated by 40 CFR ?  Yes___ No___ 
x. Does the waste represented by waste profile contain radioactive material or disposal regulated by the NRC?  Yes___ No___ 
y. Does the waste profile and all attachments contain true and accurate descriptions of the waste material, and has all relevant

information within the possession of the Generator regarding known or suspected hazards pertaining to the waste been 
disclosed to the contractor?  Yes___ No___ 

5. Generator’s or Representative’s Certification 
a. Print Sampler's Name:  b. Sample Date: 
c. Sampler's Title: 
d. Sampler's Employer (if other than Generator):

The sampler's signature certifies that any sample submitted is representative of the soil described above pursuant to 
the DOH Technical Guidance Manual for Underground Storage Tank Closure and Release Response (August 1992) 
and EPA SW-846. 

e. Sampler's Signature: 

Generator knowledge and testing

drum

Rachel Kaminaka 2/13/14

Geologist/Field Manager
WCP Inc.

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

gloves

Rachel Kaminaka
Digitally signed by Rachel Kaminaka 
DN: cn=Rachel Kaminaka, o=WCP, ou=Geologist, 
email=rkaminaka@wcphawaii.com, c=US 
Date: 2014.05.13 13:04:31 -10'00'
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Continued 

6. Generator Certification 
By signing this soil profile sheet, the Generator certifies: 
a. This soil is not a "Hazardous Waste" as defined by EPA or the State of Hawaii. 
b. This waste does not contain regulated radioactive materials or regulated concentrations of PCBs (Polychlorinated 

Biphenyls). 
c. The statements and attachments contain true and accurate descriptions of the soil.  All relevant information regarding 

known or suspected hazards in the possession of the Generator has been disclosed. 
d. The analytical data presented herein or attached hereto were derived from testing representative samples taken in 

accordance with the DOH Technical Guidance Manual for Underground Storage Tank Closure and Release Response 
(August 1992 and subsequent amendments/revisions) and EPA SW-846. 

e. If any changes occur in the character of the soil, the Generator shall notify a Nanakuli Landfill representative immediately.

f. Signature  g. Company 

h. Name and Title  i. Date

7. PVT Co. Ltd. Waste Disposal Decision (For PVT Use Only)
a.  Waste Disposal Decision    Accepted    Rejected 
b. Disposal Method   Landfill   Asbestos Pit 
c.  Precautions, Special Handling Procedures, or Limitations on Approval:   

    
d. Clearance No.     Date: 
e. Reviewed by     Date: 
f. Approved by     Date: 
g. Forwarded to DOH:  Date: 

As Agent for Navy AECOM

Rachel Gilhooly 5-13-2014

Gilhooly, Rachel
Digitally signed by Gilhooly, Rachel 
DN: dc=com, dc=aecomnet, dc=na, 
ou=AECOMUsers, ou=USWest, 
ou=USHNL1, cn=Gilhooly, Rachel 
Date: 2014.05.13 11:57:38 -10'00'



Additional Information for Contaminated Soil Reviews

Submittal Instructions 

Actions Taken

Rachel Gilhooly

As Agent for Navy

✔

✔

✔

✔

✔

✔

DOH Solid waste office, 586-4226

Marine Corp Base Hawaii

petroleum hydrocarbons
AECOM

Geologist
AECOM 5/13/14

Gilhooly, 
Rachel

Digitally signed by Gilhooly, Rachel 
DN: dc=com, dc=aecomnet, dc=na, 
ou=AECOMUsers, ou=USWest, 
ou=USHNL1, cn=Gilhooly, Rachel 
Date: 2014.05.13 11:58:48 -10'00'



Revised: 10/06/2011

PVT LAND COMPANY, LTD.
87-2020 Farrington Hwy.

Waianae, HI  96792
TEL. NO. (808) 668-4561 / FAX NO. (808) 668-1368

REQUEST FOR CLEARANCE NUMBER
PRINT CLEARLY
JOBSITE ADDRESS: _______________________________________________________________ ZIP CODE:_______________
NAME OF PROPERTY OWNER: ______________________________________________________________________________
NAME OF DEMOLITION CONTRACTOR: ______________________________________________________________________
ADDRESS: _______________________________________________________________________ ZIP CODE:________________
PHONE: ________________________ FAX: _____________________ P.O.#:__________________ JOB#:_______________
* TRANSPORTER: __________________________________________ PHONE: _________________ FAX: _________________
                                                                                                                                                                
USE OF SITE: ( )Residential ( )Commercial ( )Industrial ( )Vacant Land ( )City ( )State ( )Federal
JOB/PROJECT: ( )Demo ( )Renovation ( )Roofing Only ( )Other ___________________
WASTE MATERIAL: ( )Canec ( )Concrete ( )Grub ( )Mixed Waste ( )Paint Chips ( )Rock/Dirt ( )Liquid Waste/Sludge

( )Transite ( )Other _____________
Does the waste material contain Lead Based Paint? (  )Yes  (  )No
If  “Yes” to the above, was TCLP performed? (  )Yes  (  )No
TCLP required for all residential and commercial demolition and all commercial renovation projects that contain lead base 
paint.  Residential renovations are exempt from TCLP requirements.
DATE READY FOR INSPECTION: ___________________ DEMOLITION DATE: ____________________
Submit Additional Clearances as required: Asbestos Containing Material (ACM), Petroleum Contaminated Soil (PCS)
Environmental Clearance Report, TCLP and check here
Certification
By signing this Clearance Request sheet, the undersigned certify:
a. This waste is not a "Hazardous Waste" as defined by EPA or the State of Hawaii.
b. This waste does not contain regulated radioactive materials or regulated concentrations of PCBs (Polychlorinated Biphenyls).
c. The statements and attachments contain true and accurate descriptions of the waste.  All relevant information regarding known or 

suspected hazards in the possession of the undersigned has been disclosed.
d. The analytical data presented herein or attached hereto were derived from testing representative samples taken in accordance with 

the DOH Technical Guidance Manual for Underground Storage Tank Closure and Release Response (August 1992 and subsequent 
amendments/revisions) and EPA SW-846.

e. If any changes occur in the character of the waste, the undersigned shall notify a Nanakuli Landfill representative immediately.
f. The waste is not generated from a CERCLA site.
The undersigned hereby certify that the above information is true and correct:
BILL CHARGES TO:           ________________________________________  DATE: ___________________
AUTHORIZED SIGNATURE:   ________________________________________ TITLE: ___________________

OWNER OF PROPERTY OR
AUTHORIZED AGENT: _________________________________________ DATE: ____________________
AUTHORIZED SIGNATURE:   ________________________________________ TITLE: ____________________

DEMOLITION CONTRACTOR: _______________________________________ DATE: ___________________
AUTHORIZED SIGNATURE:   ________________________________________ TITLE: ___________________
                    
TRANSPORTER:                 ________________________________________ DATE: ____________________
AUTHORIZED SIGNATURE:   ________________________________________ TITLE: ____________________

FOR OFFICE USE ONLY
Clearance No: Entered by: Date:
Inspection Date: (  ) Approved (  ) Declined Initials: Date:
Compuweigh: Entered by: Date: Filed by:
Comments:
                                             

Additional Information:  
A. All Clearance Numbers expire in 6 months; submit a new Clearance Form for approval prior to expiration date.
B. No Clearance Number will be issued or authorized during the weekend (Saturday/Sunday)
C. TCLP required for all demolition and renovation projects.
D. ONLY residential renovations do not require TCLP.
E. *For additional transporters please use the “Transporter Authorization Form”

_____________
__________________________________________

_______________________________________________________________________
______________________________________________

__________________________________________________ __
___________________________

As Agent for Navy

To Replace Clearance #72624

Former Fuel Farm Sludge Disposal Area, Kaneohe, HI 96863-3062
Marine Corps Base Hawaii

Pacific Commercial Services LLC
91-254 Olai Street, Kapolei, HI 96707

808-545-4599 808-845-9773 8110-02 8110

PACIFIC COMMERCIAL SERVICES LLC 545-4599 845-9773

✔

✔ investigation

✔

✔

5/12/2014 VARIOUS

PACIFIC COMMERCIAL SERVICES LLC 5/12/2014
G. MANAGER

Marine Corps Base Hawaii 5/13/2014
Geologist

Pacific Commercial Services LLC 5/12/2014
G. MANAGER

Pacific Commercial Services LLC 5/12/2014
G. MANAGER

Gilhooly, Rachel
Digitally signed by Gilhooly, Rachel 
DN: dc=com, dc=aecomnet, dc=na, 
ou=AECOMUsers, ou=USWest, 
ou=USHNL1, cn=Gilhooly, Rachel 
Date: 2014.05.13 09:01:09 -10'00'



 



 

Appendix F 
COC Forms 

  

 



















 













 

















 



















 

Appendix G 
Analytical Results 

  

 





Table G-1:  Supplemental RI Subsurface Soil and Field QC Analytical Results, Former Fuel Farm Sludge Disposal Area,  MCB Hawaii

Analyte DOH EALs a Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual

TPH-GRO 100 1 U 0.9 U 0.9 U 1 U 0.9 U 0.9 U 0.9 U 1 U 1 U 1 U 1 U 1 U 1 U

TPH-DRO (C10-C24) 500 1.2 U 1.1 U 2.3 J 1.3 U 1.2 U 1.1 U 1.2 U 1.3 U 1.2 U 1.3 U 1.2 U 1.3 U 1.2 U

TPH-LRO (C24-C36) 500 12 U 11 U 6.2 J 13 U 12 U 11 U 12 U 13 U 12 U 13 U 12 U 13 U 12 U

Benzene 0.67 0.0025 U 0.0023 U 0.0022 U 0.0025 U 0.0023 U 0.0023 U 0.0023 U 0.0025 U 0.0025 U 0.0026 U 0.0024 U 0.0026 U 0.0024 U

Ethylbenzene 21 0.0025 U 0.0023 U 0.0022 U 0.0025 U 0.0023 U 0.0023 U 0.0023 U 0.0025 U 0.0025 U 0.0026 U 0.0024 U 0.0026 U 0.0024 U

Toluene 32 0.0025 U 0.0023 U 0.0022 U 0.0025 U 0.0023 U 0.0023 U 0.0023 U 0.0025 U 0.0025 U 0.0026 U 0.0024 U 0.0026 U 0.0024 U

Xylenes (Total) 45 0.0025 U 0.0023 U 0.0022 U 0.0025 U 0.0023 U 0.0023 U 0.0023 U 0.0025 U 0.0025 U 0.0026 U 0.0024 U 0.0026 U 0.0024 U

1-Methylnaphthalene 26 0.0021 U 0.0019 U 0.0019 U 0.0021 U 0.0019 U 0.0019 U 0.0019 U 0.0021 U 0.0021 U 0.0021 U 0.002 U 0.0022 U 0.002 U

2-Methylnaphthalene 28 0.0021 U 0.0019 U 0.0019 U 0.0021 U 0.0019 U 0.0019 U 0.0019 U 0.0021 U 0.0021 U 0.0021 U 0.002 U 0.0022 U 0.002 U

Acenaphthene 120 0.0021 U 0.0019 U 0.0019 U 0.0021 U 0.0019 U 0.0019 U 0.0019 U 0.0021 U 0.0021 U 0.0021 U 0.002 U 0.0022 U 0.002 U

Acenaphthylene 130 0.0021 U 0.0019 U 0.0019 U 0.0021 U 0.0019 U 0.0019 U 0.0019 U 0.0021 U 0.0021 U 0.0021 U 0.002 U 0.0022 U 0.002 U

Anthracene 4.3 0.0021 U 0.0019 U 0.0019 U 0.0021 U 0.0019 U 0.0019 U 0.0019 U 0.0021 U 0.0021 U 0.0021 U 0.002 U 0.0022 U 0.002 U

Benzo(a)anthracene 1.5 0.0021 U 0.0019 U 0.0019 U 0.0021 U 0.0019 U 0.0019 U 0.0019 U 0.0021 U 0.0021 U 0.0021 U 0.002 U 0.0022 U 0.002 U

Benzo(a)pyrene 0.15 0.0021 U 0.0019 U 0.0019 U 0.0021 U 0.0019 U 0.0019 U 0.0019 U 0.0021 U 0.0021 U 0.0021 U 0.002 U 0.0022 U 0.002 U

Benzo(b)fluoranthene 1.5 0.0021 U 0.0019 U 0.0019 U 0.0021 U 0.0019 U 0.0019 U 0.0019 U 0.0021 U 0.0021 U 0.0021 U 0.002 U 0.0022 U 0.002 U

Benzo(g,h,i)perylene 35 0.0021 U 0.0019 U 0.0019 U 0.0021 U 0.0019 U 0.0019 U 0.0019 U 0.0021 U 0.0021 U 0.0021 U 0.002 U 0.0022 U 0.002 U

Benzo(k)fluoranthene 15 0.0021 U 0.0019 U 0.0019 U 0.0021 U 0.0019 U 0.0019 U 0.0019 U 0.0021 U 0.0021 U 0.0021 U 0.002 U 0.0022 U 0.002 U

Chrysene 30 0.0021 U 0.0019 U 0.0019 U 0.0021 U 0.0019 U 0.0019 U 0.0019 U 0.0021 U 0.0021 U 0.0021 U 0.002 U 0.0022 U 0.002 U

Dibenzo(a,h)anthracene 0.15 0.0021 U 0.0019 U 0.0019 U 0.0021 U 0.0019 U 0.0019 U 0.0019 U 0.0021 U 0.0021 U 0.0021 U 0.002 U 0.0022 U 0.002 U

Fluoranthene 460 0.0021 U 0.0019 U 0.0019 U 0.0021 U 0.0019 U 0.0019 U 0.0019 U 0.0021 U 0.0021 U 0.0021 U 0.002 U 0.0022 U 0.002 U

Fluorene 100 0.0021 U 0.0019 U 0.0019 U 0.0021 U 0.0019 U 0.0019 U 0.0019 U 0.0021 U 0.0021 U 0.0021 U 0.002 U 0.0022 U 0.002 U

Indeno(1,2,3-cd)pyrene 1.5 0.0021 U 0.0019 U 0.0019 U 0.0021 U 0.0019 U 0.0019 U 0.0019 U 0.0021 U 0.0021 U 0.0021 U 0.002 U 0.0022 U 0.002 U

Naphthalene 4.5 0.0021 U 0.0019 U 0.0019 U 0.0021 U 0.0019 U 0.0019 U 0.0019 U 0.0021 U 0.0021 U 0.0021 U 0.002 U 0.0022 U 0.002 U

Phenanthrene 440 0.0021 U 0.0019 U 0.0019 U 0.0021 U 0.0019 U 0.0019 U 0.0019 U 0.0021 U 0.0021 U 0.0021 U 0.002 U 0.0022 U 0.002 U

Pyrene 44 0.0021 U 0.0019 U 0.0019 U 0.0021 U 0.0019 U 0.0019 U 0.0019 U 0.0021 U 0.0021 U 0.0021 U 0.002 U 0.0022 U 0.002 U

Total Lead 200 11.8 2.2 1.7 1.8 1.6 1.0 2.0 1.5 1.6 4.6 0.97 2.1 1.3

Sample Type

Sample Depth

BS65 (MW65)
KC134

FD

9 to 10 feet bgs

BS63 (MW63)

5 to 6 feet bgs 10 to 11 feet bgs

KC132 KC133

N N

5 to 6 feet bgs 9 to 10  feet bgs

BS60 (MW60) BS61 (MW61)Location ID
KC139 KC127KC140 KC141 KC138

BS64 (MW64)BS62 (MW62)
KC135 KC136COC ID KC128 KC130 KC131

4 to 5 feet bgs 10 to 11 feet bgs

N N NN N N N NN N

5 to 6 feet bgs 12 to 13 feet bgs 5 to 6 feet bgs 12 to 13 feet bgs

Total Metals by SW-846 Method 6020A

BTEX by SW-846 Method 8260C

PAHs by SW-846 Method 8270D-SIM

5 to 6 feet bgs 10 to 11 feet bgs

Total Petroleum Hydrocarbons by SW-846 Method 8015C

Note: All units are in mg/kg.   
- = not analyzed for 
COC = chain-of-custody 
DOH = Department of Health, State of Hawaii 
DRO = diesel range organics 
EAL = environmental action level 
FD = field duplicate 
GRO = gasoline range organics 
ID = identification 
J = laboratory-estimated qualifier 
LRO = lube oil range organics 
N = primary or normal sample 
QC = quality control 
Qual = qualifier 
TB = trip blank 
TPH = total petroleum hydrocarbons 
U = non-detect qualifier 
a EAL is for unrestricted land use, where drinking water is not threatened, and the distance to surface water is greater than 150 meters from the site (DOH 2011).  



(cont'd)

Analyte Units Result Qual Result Qual Result Qual

Total Petroleum Hydrocarbons by SW-846 Method 8015C

TPH-GRO µg/L 18 U 18 U 18 U

TPH-DRO (C10-C24) - - -

TPH-LRO (C24-C36) - - -

BTEX by SW-846 Method 8260C

Benzene µg/L 0.3 U 0.3 U 0.3 U

Ethylbenzene µg/L 0.5 U 0.5 U 0.5 U

Toluene µg/L 0.3 U 0.3 U 0.3 U

Xylenes (Total) µg/L 0.3 U 0.3 U 0.3 U

PAHs by SW-846 Method 8270D-SIM

1-Methylnaphthalene - - -

2-Methylnaphthalene - - -

Acenaphthene - - -

Acenaphthylene - - -

Anthracene - - -

Benzo(a)anthracene - - -

Benzo(a)pyrene - - -

Benzo(b)fluoranthene - - -

Benzo(g,h,i)perylene - - -

Benzo(k)fluoranthene - - -

Chrysene - - -

Dibenzo(a,h)anthracene - - -

Fluoranthene - - -

Fluorene - - -

Indeno(1,2,3-cd)pyrene - - -

Naphthalene - - -

Phenanthrene - - -

Pyrene - - -

Total Metals by SW-846 Method 6010C/6020A/7471B

Total Lead - - -

1/31/2014

KC129

TB

1/30/2014

Field QC
KC126 KC137

TB TB

Location ID
COC ID

Sample Type

Sample Date 1/29/2014



Table G-2:  Supplemental RI Groundwater Analytical Results, Former Fuel Farm Sludge Disposal Area, MCB Hawaii

Analyte 2011 DOH 
EALs a

Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual

TPH-GRO 5,000 360 18 U 18 U 18 U 18 U 18 U 18 U 18 U 18 U 18 U 18 U
TPH-DRO (C10-C24) 2,500 50 U 50 U 50 U 50 U 50 U 50 U 50 U - - 50 U 50 U
TPH-LRO (C24-C36) 2,500 500 U 500 U 500 U 500 U 500 U 500 U 500 U - - 500 U 500 U

Benzene 1,700 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
Ethylbenzene 300 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Toluene 400 0.3 U 0.3 U 0.17 J 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U
Xylenes (Total) 1,000 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U

1-Methylnaphthalene 100 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U - - 0.1 U 0.1 U
2-Methylnaphthalene 100 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U - - 0.1 U 0.1 U
Acenaphthene 200 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U - - 0.1 U 0.1 U
Acenaphthylene 300 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U - - 0.1 U 0.1 U
Anthracene 22 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U - - 0.1 U 0.1 U
Benzo(a)anthracene 4.7 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U - - 0.1 U 0.1 U
Benzo(a)pyrene 0.81 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U - - 0.1 U 0.1 U
Benzo(b)fluoranthene 0.75 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U - - 0.1 U 0.1 U
Benzo(g,h,i)perylene 0.13 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U - - 0.1 U 0.1 U
Benzo(k)fluoranthene 0.4 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U - - 0.1 U 0.1 U
Chrysene 1 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U - - 0.1 U 0.1 U
Dibenzo(a,h)anthracene 0.52 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U - - 0.1 U 0.1 U
Fluoranthene 130 0.36 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U - - 0.1 U 0.1 U
Fluorene 300 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U - - 0.1 U 0.1 U
Indeno(1,2,3-cd)pyrene 0.2 b 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U - - 0.1 U 0.1 U
Naphthalene 210 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U - - 0.1 U 0.1 U
Phenanthrene 300 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U - - 0.1 U 0.1 U
Pyrene 68 0.29 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U - - 0.1 U 0.1 U

Total Lead 29 0.19 U 0.19 U 0.19 U 0.19 U 0.51 0.19 U 0.19 U - - 0.19 U 0.19 U
Dissolved Lead 29 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U - - - 0.19 J

COC ID

Date Sampled

Sample Type

2/5/2014 2/6/2014

MW60 MW61 MW62 MW63Location ID

N

KC146 KC150 KC149

2/6/2014 2/6/2014 2/5/2014 2/5/2014 2/5/2014

Metals by SW-846 Method 6020A

BTEX by SW-846 Method 8260C

MW64 MW65

PAHs by SW-846 Method 8270D-SIM

Total Petroleum Hydrocarbons by SW-846 Method 8015C

KC148 KC143 KC144 KC145

N N N N N FD TB

Field QC
KC142 KC147

2/5/2014 2/6/2014

TB

KC151 KC152

2/6/2014 2/6/2014

FB EB

Note: All units are in µg/L.  
µg/L = micrograms per liter 
COC = chain-of-custody 
DOH = Department of Health, State of Hawaii 
EAL = environmental action level 
FD = field duplicate 
GRO = gasoline range organics 
ID = identification 
J = estimated qualifier 
LOQ = laboratory limit of quantitation 
N = normal sample 
TPH = total petroleum hydrocarbons 
U = non-detect qualifier 
a EAL is for unrestricted land use, where drinking water is not threatened, and the distance to surface water is greater than 150 meters from the site (DOH 2011). 
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IJJulJ LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099 

• ~ I. I. 10 I. I. I. I. I. I. I. I. 10 

LOe: 
WCP, Inc. March 17, 2014 
99-061 Koaha Way, Suite 208 
Aiea, HI 96701-5626 
ATTN: Ms. Rachel Kaminaka 

SUBJECT: MCBH Kaneohe, Fuel Farms, CTO HC25, Data Validation 

Dear Ms. Kaminaka, 

Enclosed are the final validation reports for the fractions listed below. These SDGs were 
received on February 24, 2014. Attachment 1 is a summary of the samples that were 
reviewed for each analysis. 

LDC Project # 31376: 

SDG# 

72613,72621 

Fraction 

Volatiles, Polynuclear Aromatic Hydrocarbons, Lead, Total 
Petroleum Hydrocarbons as Gasoline, Total Petroleum 
Hydrocarbons as Extractables 

The data validation was performed under Standard & Full guidelines. The analyses were 
validated using the following documents, as applicable to each method: 

• Technical Memorandum, Supplemental Remedial Investigation Work Pia, 
Former Fuel Farm Sludge Disposal Area, Marine Corps Base, Hawaii, 
Kaneohe Bay, Oahu, Hawaii, December 2013 

• U.S. NAVFAC Pacific Environmental Restoration, ER, Program, February 
2007 

• U.S. Department of Defense Quality Systems Manual for Environmental 
Laboratories, Version 4.2, October 2010 

• EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 
1, July 1992; update IIA, August 1993; update II, September 1994; update liB, 
January 1995; update III, December 1996; update lilA, April 1998; IIIB, 
November 2004; Update IV, February 2007 

Please feel free to contact us if you have any questions. 

Sincerely, 

d~ 
Andrew Kong 
Project Manager/Senior Chemist 

L:IWILCHEEIKaneoheI31376COV.wpd 



He EDD/NIRIS/DQAR Attachment 1 

·· .. )~EDDi >90no;?'Ai?i,,'LDC#3t376'('Nit9ij~~~PJ#~ping,·Ir1C.:HI,JiMCl3lfKan~9J1~~'Fuel~Eartr'l§',···~]O·~HC25.).· .. 
(3) PAH 

DATE DATE BTEX (S270D- Pb TPH-G TPH-E 
~DC 1 SDG# 1 REC'D DUE (S260C) SIM) (6020A) (S015C) (S015C) 

IM~trfx:.'~W~t~fISOilc~:; "·< . .'i~'L; ..•. ii. :: WSW S WSW S W I s I WSW S WSW S WSW S WSW S WSW S WSW S 

I A 72613 02/24/14 03/17/14 2 8 0 8 0 8 2 8 0 W 
A 72613 02/24/14 03/17/14 n ••••••••• 
B 72621 02/24/14 03/17/14 1 3 0 3 0 3 1 3 0 ~ 
B 72621 02/24/14 03/17/14 •• _ •• _ •• ..-

~otal NAK -.U131 0 1131 o_113 1 3 1131 0 !J3 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 171 

Shaded cells indicate level IV validation (all other cells are Level III validation). These sample counts do not include MS, MSO, or OUP's. 31376ST-HC25.wpd 



LDC Report# 31376A1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: MCSH Kaneohe, Fuel Farms, CTO HC25 

Collection Date: January 29 through January 30, 2014 

LDC Report Date: March 11, 2014 

Matrix: SoillWater 

Parameters: Volatiles 

Validation Level: Standard & Full 

Laboratory: APPL, Inc. 

Sample Delivery Group (SDG): 72613 

Sample Identification 

KC126 
KC127 
KC128 
KC129 
KC130** 
KC131 
KC132 
KC133 
KC134 
KC135 
KC136 

**Indicates sample underwent Full review 

V:ILOGINIWILCHEEIKANEOHEI31376A 1_W34. DOC 1 



Introduction 

This data review covers 9 soil samples and 2 water samples listed on the cover sheet 
including dilutions and reanalysis as applicable. The analyses were per EPA SW 846 
Method 8260C for Volatiles which are Benzene, Toluene, Ethylbenzene and Xylenes 
(BTEX). 

This review follows the Technical Memorandum, Supplemental Remedial Investigation 
Work Plan, Former Fuel Farm Sludge Disposal Area, Marine Corps Base Hawaii, 
Kaneohe Bay, Oahu, Hawaii (December 2013), the U.S. NAVFAC Pacific 
Environmental Restoration (ER) Program, February 2007, and the U.S. Department of 
Defense Quality Systems Manual for Environmental Laboratories, Version 4.2 (October 
2010). 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

Samples indicated by a double asterisk on the front cover underwent a Full review. A 
Standard review was performed on all of the other samples. Raw data were not 
evaluated for the samples reviewed by Standard criteria since this review is based on 
QC data. 

The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

UJ Indicates the compound or analyte was analyzed for but not detected. The 
sample detection limit is an estimated value. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 

V:\LOGIN\WILCH EE\KANEOHE\31376A 1_ W34. DOC 2 



Qualification Code Reference 

H Holding times were exceeded. 

S Surrogate recovery was outside QC limits. 

C Calibration %RSD, r, ~ or %D were noncompliant 

R Calibration RRF was <0.05. 

B Presumed contamination from preparation (method blank) 

L Laboratory Control Sample/Laboratory Control Sample Duplicate %R or RPD 
was not within control limits 

Q MS/MSD recovery was poor 

E MS/MSD or Duplicate RPD was high. 

Internal standard performance was unsatisfactory 

M Instrument Performance Check (BFB or DFTPP) was noncompliant 

T Presumed contamination from trip blank. 

F Presumed contamination from FB or ER. 

D The analysis with this flag should not be used because another more technically 
sound analysis is available. 

P Instrument performance for pesticides was poor 

*# Unusual problems found with the data. The number following the asterisk (*) will 
indicate the section in the validation report where a description of the problem 
can be found. 

V:ILOGINIWILCHEEIKANEOH EI31376A 1_W34. DOC 3 



I. Technical Holding Times 

All technical holding time requirements were met. 

All samples were received in good condition with the following exceptions: 

Sample Compound Finding Criteria Flag A orP 

KC129 All TCl compounds A heads pace was There should be no J (all detects) A 
apparent in the sample headspace in the sample UJ (all non-detects) 
containers. containers. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. GC/MS Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

All ion abundance requirements were met. 

III. Initial Calibration 

Initial calibration was performed using required standard concentrations. 

Percent relative standard deviations (%RSO) were less than or equal to 15.0% for all 
compounds. 

Average relative response factors (RRF) for all compounds were within method and 
validation criteria. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

Percent differences (%0) between the initial calibration RRF and the continuing 
calibration RRF were within the method criteria of less than or equal to 20.0% for all 
compounds. 

The percent differences (%0) of the second source calibration standard were less than 
or equal to 25.0% for all compounds. 

All of the continuing calibration relative response factors (RRF) were within method and 
validation criteria. 

V:\LOG IN\WILCHEE\KANEOHE\31376A 1_W34.DOC 4 



V. Blanks 

Method blanks were reviewed for each matrix as applicable. No volatile contaminants 
were found in the method blanks. 

Samples KC126 and KC129 were identified as trip blanks. No volatile contaminants 
were found. 

Sample KC152 (from SDG 72662) was identified as an equipment blank. No volatile 
contaminants were found. 

Sample KC151 (from SDG 72662) was identified as a field blank. No volatile 
contaminants were found. 

VI. Surrogate Spikes 

Surrogates were added to all samples and blanks as required by the method. All 
surrogate recoveries (%R) were within QC limits. 

VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VIII. Laboratory Control Samples (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits. 

IX. Regional Quality Assurance and Quality Control 

Not applicable. 

X. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XI. Target Compound Identifications 

All target compound identifications were within validation criteria for samples on which a 
Full review was performed. Raw data were not evaluated for the samples reviewed by 
Standard criteria. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria for samples on which a Full 
review was performed. Raw data were not evaluated for the samples reviewed by 
Standard criteria. 
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XIII. Tentatively Identified Compounds (TICs) 

Tentatively identified compounds were not reported by the laboratory. 

XIV. System Performance 

The system performance was acceptable for samples on which a Full review was 
performed. Raw data were not evaluated for the samples reviewed by Standard criteria. 

XV. Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

XVI. Field Duplicates 

Samples KC 133 and KC 134 were identified as field duplicates. No volatiles were 
detected in any of the samples. 
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MCBH Kaneohe, Fuel Farms, CTa HC25 
Volatiles - Data Qualification Summary - SDG 72613 

SOG Sample Compound Flag AorP Reason (Code) 

72613 KC129 All TCl compounds J (all detects) A Sample condition 
UJ (all non-detects) (headspace) (*1) 

MCBH Kaneohe, Fuel Farms, CTa HC25 
Volatiles - Laboratory Blank Data Qualification Summary - SDG 72613 

No Sample Data Qualified in this SDG 

MCBH Kaneohe, Fuel Farms, CTa HC25 
Volatiles - Field Blank Data Qualification Summary - SDG 72613 

No Sample Data Qualified in this SDG 
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LOC #: 31376A1 
SOG #: 72613 
Laboratory: APPL. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level III/IV 

METHOD: GC/MS Volatiles (BTEX)(EPA SW 846 Method 8260C) 

Oate:~'1 
Page:.L0C.L 

Reviewer: & "-
2nd Reviewer: L 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidaticD A[ea I I CcmmeDts 

I. Technical holding times fw Sampling dates: t! :2-'1 II <.f - I / ~O II'L!-
II. GC/MS Instrument performance check !t-
Ill. Initial calibration J+- ~(() ~ IS') 

IV. ContinuinQ calibration/ICV _E- I~ I CGV~:.2..Jl? IGu -;, 2/"( 
V. Blanks A-
VI. Surrogate spikes It 
VII. Matrix spike/Matrix spike duplicates JJ Ctl~ ~e.c. . 

l>.- It.-5 
, 

VIII. Laboratory control samples 

IX. Regional Quality Assurance and Quality Control N 

X. Internal standards A-
XI. Target compound identification A- Not reviewed for Level III validation. 

XII. Compound quantitation/RLs/LOQs/LODs A- Not reviewed for Level III validation. 

XIII. Tentitatively identified compounds (TICs) rJ Not reviewed for Level III validation. 

XIV. System performance /Jr Not reviewed for Level III validation. 

XV. Overall assessment of data Pr 

XVI. Field duplicates ,01/ FO ::: 014 
XVII. Field blanks pJJ) T"J::: I '-I FJs ~ J( GJ~ I r Sf) G. ~ 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 

~l)=- <-CI~L-\ 
D = Duplicate ~ 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Validated Samples: •• Indicates sample underwent Level IV validation 
C.bJ l I.)A k../ -. kJ - - J't 0 Z-d 'f t}-T -g1J< 1'" t KC126 11 KC136 21 31/ - 32'l.. /40 Z. 0 'fA-r I - 1&.1..,/<-2 KC127 12 22 -

3 KC128 13 23 33 ... uJ 4 \ KC129 14 24 34 -5 KC130·· 15 25 35 

-
6 KC131 16 26 36 -
7 KC132 17 27 37 

-
8 KC133 D 18 28 38 - P 9 KC134 19 29 39 

-
10 KC135 20 30 40 

31376A1W.wpd 

I 



LDC#: ~ 131ioA-l VALIDATION FINDINGS CHECKLIST 

Method: Volatiles EPA SW 846 Method 

Level IV checklist_8260C.wpd 

Page:_I_of '2...... 
Reviewer: 15K 

2nd Reviewer: L-. 



LDC #:_3.L4'--i~,-+n....llli'-!-LPr....l-' VALIDATION FINDINGS CHECKLIST 

Were the correct internal standard (IS), quantitation ion and relative response factor 
(RRF) used to quantitate the compound? /" 

Were compound quantitation and RLs adjusted to reflect all sample dilutions and ~ 
dry weight factors applicable to level IV validation? 

Were the major ions (> 10 percent relative intensity) in the reference spectrum 
evaluated in sample spectrum? 

relative intensities of the major ions within.:!:: 20% between the sample and the 
reference spectra? 

Did the raw data indicate that the laboratory performed a library search for all 
required peaks in the chromatograms (samples and blanks)? 

Field blanks were identified in this SDG. 

Target compounds were detected in the field blanks. 

Level IV checklist_8260C.wpd 

Page:2of z..... 
Reviewer: 8/l.. 

2nd Reviewer: d:= 



TARGET COMPOUND WORKSHEET 

METHOD: VOA 
----- -- ---

A. Chloromethane U. 1,1 ,2-Trichloroethane 00. 2,2-Dichloropropane III. n-Butylbenzene CCCC.1-Chlorohexane 

B. Bromomethane V. Benzene PP. Bromochloromethane JJJ. 1,2-Dichlorobenzene DDDD. Isopropyl alcohol 

C. Vinyl choride W. trans-1,3-Dichloropropene QQ. 1, 1-Dichloropropene KKK. 1,2,4-Trichlorobenzene EEEE. Acetonitrile 

D. Chloroethane X. Bromoform RR. Dibromomethane LLL. Hexachlorobutadiene FFFF. Acrolein 

E. Methylene chloride Y. 4-Methyl-2-pentanone SS. 1, 3-Dichloropropane MMM. Naphthalene GGGG. Acrylonitrile 

F. Acetone Z. 2-Hexanone TT. 1,2-Dibromoethane NNN. 1,2,3-Trichlorobenzene HHHH. 1,4-Dioxane 

G. Carbon disulfide AA. Tetrachloroethene UU. 1,1,1 ,2-Tetrachloroethane 000. 1,3,5-Trichlorobenzene 1111. Isobutyl alcohol 

H. 1,1-Dichloroethene BB. 1,1,2,2-Tetrachloroethane W. Isopropyl benzene PPP. trans-1,2-Dichloroethene JJJJ. Methacrylonitrile 

I. 1, 1-Dichloroethane CC. Toluene ww. Bromobenzene QQQ. cis-1,2-Dichloroethene KKKK. Propionitrile 

J. 1,2-Dichloroethene, total DD. Chlorobenzene XX. 1,2,3-Trichloropropane RRR. m,p-Xylenes LLLL. Ethyl ether 

K. Chloroform EE. Ethylbenzene VY. n-Propylbenzene SSS. o-Xylene MMMM. Benzyl chloride 

L. 1,2-Dichloroethane FF. Styrene ZZ. 2-Chlorotoluene TTT. 1,1,2-Trichloro-1 ,2,2-trifluoroethane NNNN. lodomethane 

M. 2-Butanone GG. Xylenes, total AAA. 1,3,5-Trimethylbenzene UUU. 1,2-Dichlorotetrafluoroethane 0000.1,1-Difluoroethane 

N.1,1,1-Trichloroethane HH. Vinyl acetate BBB. 4-Chlorotoluene VW. 4-Ethyltoluene PPPP. 
. 

O. Carbon tetrachloride II. 2-Chloroethylvinyl ether CCC. tert-Butylbenzene WWW. Ethanol QQQQ. 

P. Bromodichloromethane JJ. Dichlorodifluoromethane DDD. 1,2,4-Trimethylbenzene XXX. Di-isopropyl ether RRRR. 
I 

Q. 1,2-Dichloropropane KK. Trichlorofluoromethane EEE. sec-Butylbenzene YYY. tert-Butanol SSSS. 

R. cis-1,3-Dichloropropene LL. Methyl-tert-butyl ether FFF. 1,3-Dichlorobenzene ZZZ. tert-Butyl alcohol TTTT. 

S. Trichloroethene MM. 1,2-Dibromo-3-chloropropane GGG. p-Isopropyltoluene AAAA. Ethyl tert-butyl ether UUUU. 

T. Dibromochloromethane NN. Methyl ethyl ketone HHH. 1,4-Dichlorobenzene BBBB. tert-Amyl methyl ether ww. 

COMPNDL_ VOA.wpd 



LDC #: ?l~hA- ( VALIDATION FINDINGS WORKSHEET 
Technical Holding Times 

Page:---I-ofL 
Reviewer: 15 it-

2nd Reviewer: 

~ circled dates have exceeded the technical holding times. 
- N N/A Were all cooler temperatures within validation criteria? 
y) N N/A Were air bubbles> 1/4 inch or was headspace present in the vials? 

METHOD: GC/MS VOA (EPA SW 846 Method 8260C) 

Sample ID Matrix Preserved Sampling Date Extraction date Analysis date 

if vJ I-+~ .£ }1 IA.tL /..V'4. S t1 re.s c.".k I ~ +~ lI- \! rils;. . . , 

TECHNICAL HOLDING TIME CRITERIA 

Water unpreserved: 
Water preserved: 

Aromatic within 7 days, non-aromatic within 14 days of sample collection. 
Within 14 days of sample collection. 

Soil: Within 14 days of sample collection. 

HT.1SC 

Total # '" #= , 
of Days Qualifier 

Jl~J fA 



LDC #: 31376A1 VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 8260C) 

Page: l of , 
Reviewer: BR 

2nd Reviewer: s<: 

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified 

below using the following calculations: 

RRF = (AJ(Cis)/(Ais)(CJ 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Ax = Area of Compound 

Cx = Concentration of compound, 

S= Standard deviation of the RRFs, 

Ais = Area of associated internal standard 

Cis = Concentration of internal standard 

X = Mean of the RRFs 

II I 
------- ----

Reported Recalculated Reported Recalculated Reported Recalculated 

I Standard ID 

I Calibration RRF RRF Average RRF Average RRF %RSD %RSD 

# Date Compound (IS) (RRF 5 std) (RRF 5 std) (Initial) (Initial) 

1 ICAl 2/4/2014 Benzene (IS1) 1.3750 1.3750 1.5 1.5 5.6 5.6 

I Thor Ethylbenzene (IS2) 1.9840 1.9836 2.1 2.1 6 6 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 



LDC #: ]; 13{1e A " VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 8260C) 

Page:-Lof.L 
Reviewer: ,t!S 

2nd reviewer: L 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS' 100 

s 1 10 ample 

Surrogate 
Spiked 

Dibromofluoromethane 

1,2-Dichloroethane-d4 ?D. I~)? 
Toluene-d8 1:;0 . Z'TI 
Bromofluorobenzene S"lo. <o~?l 

SilO ample 

Surrogate 
Spiked 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-d8 

Bromofluorobenzene 

SilO ample 

Surrogate 
Spiked 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-d8 

Bromofluorobenzene 

SilO ample 

Surrogate 
Spiked 

Dibromofiuoromethane 

1,2-Dichloroethane-d4 

Toluene-d8 

Bromofluorobenzene 

SilO ample 

Surrogate 
Spiked 

Dibromofiuoromethane 

1,2-Dichloroethane-d4 

Toluene-d8 

Bromofluorobenzene 

SURRCALC.1 SC 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

'5'"~. ~7-20D lOl-
~4. '2k5~11 /6l) .0 
')1': 4 ~ Ia r( 3 10\ 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported. 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

lO :}- () 
/6D·() cJ 
v ~uf () 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: ?, '~'h> tv I VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 8260C) 

Page:Jof_'_ 

Reviewer:_.=:B:.!..:R!...-__ 
2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were recalculated 
for the compounds identified below using the following calculation: 

% Recovery = 100 • SSC/SA 

RPD = I LCSC - LCSDC I • 2/(LCSC + LCSDC) 

LCS 10: 1 'fD 2.P4A:T I - LG-~ 

1-Dichloroethene 

Trichloroethene 

Where: SSC = Spiked sample concentration 
SA = Spike added 

Spike 
Added 

LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

Spiked Sample 
Concentration 

Benzene D. O~ o· 09» 
Toluene D'6Lf1~ 

Chlorobenzene 

-

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

LCSCLC.1SC 



LDC #: ) '~'11a 1\1 VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:-i-ofJ 
Reviewer: BR 
2nd reviewer: L 

ETHOD: GC/MS VOA (EPA SW 846 Method 8260C) 
N N/A Were all reported results recalculated and verified for all level IV samples? 
N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (6xHls)(DF) Example: 
(As)(RRF)(Vo)(%S) 

~ A-l/ Ax = Area of the characteristic ion (EICP) for the Sample 1.0. , 
compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

AlP Is = Amount of internal standard added in nanograms Conc. = ( ) ( )( ) 
(ng) ( ) ( ) ( ) ( ) 

RRF = Relative response factor of the calibration standard. 1'-1 () 20'fJrT I - LLS 
VO = Volume or weight of sample pruged in milliliters (ml) V = fJ. f> ~3 ~ I '0'. ~' or grams (g). 

Df = Dilution factor. -=- (7-~fo 'if)(.. )( ::-11)('/2 :: ~·6~3~1..2' 
%S = Percent solids, applicable to soils and solid matrices Ctt-Cf'f:s-z-~)CI'<f~(.,A-5 )(tvrD) -~ 

only. 

Reported Calculated 
Concentration Concentration 

# Sample ID Compound ( ) ( ) Qualification 

RECALC.1SC 



LDC Report# 31376A2b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: MCSH Kaneohe, Fuel Farms, CTO HC25 

Collection Date: January 29 through January 30, 2014 

LDC Report Date: March 11,2014 

Matrix: Soil 

Parameters: Polynuclear Aromatic Hydrocarbons 

Validation Level: Standard & Full 

Laboratory: APPL, Inc. 

Sample Delivery Group (SDG): 72613 

Sample Identification 

KC127 
KC128 
KC130** 
KC131 
KC132 
KC133 
KC134 
KC135 
KC136 
KC136MS 
KC136MSD 

**Indicates sample underwent Full review 
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Introduction 

This data review covers 11 soil samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analyses were per EPA SW 846 Method 82700 using 
Selected Ion Monitoring (SIM) for Polynuclear Aromatic Hydrocarbons. 

This review follows the Technical Memorandum, Supplemental Remedial Investigation 
Work Plan, Former Fuel Farm Sludge Disposal Area, Marine Corps Base Hawaii, 
Kaneohe Bay, Oahu, Hawaii (December 2013), the U.S. NAVFAC Pacific 
Environmental Restoration (ER) Program, February 2007, and the U.S. Department of 
Defense Quality Systems Manual for Environmental Laboratories, Version 4.2 (October 
2010). 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

Samples indicated by a double asterisk on the front cover underwent a Full review. A 
Standard review was performed on all of the other samples. Raw data were not 
evaluated for the samples reviewed by Standard criteria since this review is based on 
QC data. 

The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

UJ Indicates the compound or analyte was analyzed for but not detected. The 
sample detection limit is an estimated value. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 
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Qualification Code Reference 

H Holding times were exceeded. 

S Surrogate recovery was outside QC limits. 

C Calibration %RSD, r, ~ or %D were noncompliant 

R Calibration RRF was <0.05. 

B Presumed contamination from preparation (method blank) 

L Laboratory Control Sample/Laboratory Control Sample Duplicate %R or RPD 
was not within control limits 

Q MS/MSD recovery was poor 

E MS/MSD or Duplicate RPD was high. 

Internal standard performance was unsatisfactory 

M Instrument Performance Check (BFB or DFTPP) was noncompliant 

T Presumed contamination from trip blank. 

F Presumed contamination from FB or ER. 

D The analysis with this flag should not be used because another more technically 
sound analysis is available. 

P Instrument performance for pesticides was poor 

*# Unusual problems found with the data. The number following the asterisk (*) will 
indicate the section in the validation report where a description of the problem 
can be found. 
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I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. GC/MS Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. All ion abundance 
requirements were met. 

III. Initial Calibration 

Initial calibration was performed using required standard concentrations. 

Percent relative standard deviations (%RSO) were less than or equal to 15.0% for all 
compounds. 

Average relative response factors (RRF) for all compounds were within method and 
validation criteria. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

Percent differences (%0) between the initial calibration RRF and the continuing 
calibration RRF were within the method criteria of less than or equal to 20.0% for all 
compounds. 

The percent differences (%0) of the second source calibration standard were less than 
or equal to 25.0% for all compounds. 

All of the continuing calibration relative response factors (RRF) were within method and 
validation criteria. 

V. Blanks 

Method blanks were reviewed for each matrix as applicable. No polynuclear aromatic 
hydrocarbon contaminants were found in the method blanks. 

Sample KC152 (from SOG 72662) was identified as an equipment blank. No 
polynuclear aromatic hydrocarbon contaminants were found. 

Sample KC151 (from SOG 72662) was identified as a field blank. No polynuclear 
aromatic hydrocarbon contaminants were found. 
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VI. Surrogate Spikes 

Surrogates were added to all samples and blanks as required by the method. All 
surrogate recoveries (%R) were within QC limits. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) 
were within QC limits. 

VIII. Laboratory Control Samples (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits. 

IX. Regional Quality Assurance and Quality Control 

Not applicable. 

X. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XI. Target Compound Identifications 

All target compound identifications were within validation criteria for samples on which a 
Full review was performed. Raw data were not evaluated for the samples reviewed by 
Standard criteria. 

XII. Compound Quantitation 

All compound quantitation were within validation criteria for samples on which a Full 
review was performed. Raw data were not evaluated for the samples reviewed by 
Standard criteria. 

XIII. Tentatively Identified Compounds (TICs) 

Tentatively identified compounds were not reported by the laboratory. 

XIV. System Performance 

The system performance was acceptable for samples on which a Full review was 
performed. Raw data were not evaluated for the samples reviewed by Standard criteria. 

XV. Overall Assessment 

Data flags are summarized at the end of this report if data has been qualified. 
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XVI. Field Duplicates 

Samples KC133 and KC134 were identified as field duplicates. No polynuclear aromatic 
hydrocarbons were detected in any of the samples. 

V:ILOGINIWILCHEEIKANEOHEI31376A2B_W34.DOC 6 



MCBH Kaneohe, Fuel Farms, CTO HC25 
Polynuclear Aromatic Hydrocarbons - Data Qualification Summary - SDG 72613 

No Sample Data Qualified in this SDG 

MCBH Kaneohe, Fuel Farms, CTO HC25 
Polynuclear Aromatic Hydrocarbons - Laboratory Blank Data Qualification 
Summary - SDG 72613 

No Sample Data Qualified in this SDG 

MCBH Kaneohe, Fuel Farms, CTO HC25 
Polynuclear Aromatic Hydrocarbons - Field Blank Data Qualification Summary -
SDG 72613 

No Sample Data Qualified in this SDG 
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LDC #: 31376A2b 
SDG #: 72613 
Laboratory: APPL. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level III/IV 

METHOD: GC/MS Polynuclear Aromatic Hydrocarbons (EPA SW 846 Method 8270D-SIM) 

Date: 31 3 1,4 
page:_~_ 

Reviewer: J5n 
2nd Reviewer: 6-

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I. 

II. 

liI. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

XVI. 

XVII. 

Note: 

V~li(btinn Ar~~ ('!nmm~nh:: 

Technical holding times A- SamplinQ dates: f l:L'1 I lei - 1 hol}4 
GC/MS Instrument performance check A-
Initial calibration f+- rZ-SO ~ IS- f) 

Continuing calibrationllCV A- I <t:A::::r1 c.. Lv L 2..() I) lc..,v ~ 'I .-"7Lt , 

Blanks A-
Surrogate spikes ft 
Matrix spike/Matrix spike duplicates tt-
Laboratory control samples A- L c.. S 

Regional Quality Assurance and Quality Control N 

Internal standards A-
Target compound identification J+ Not reviewed for Level III validation. 

Compound quantitation/RLs/LOQs/LODs A- Not reviewed for Level III validation. 

Tentitatively identified compounds (TICs) ,J Not reviewed for Level III validation. 

System performance IT- Not reviewed for Level III validation. 

Overall assessment of data A-
Field duplicates NO f n ::: ~ \-7-
Field blanks Nt! 1=~ - kc,~ I ( S f> ~ ~ :1'"U' 2.-- J 

~:::;.. K.C l Sl.-- \. 
A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Validated Samples' ** In1cates sample underwent Level IV validation 
'"SI·I\' 

.,...... 
Iq.V 2101) - fSL~ T KC127 11 KC136MSD 21 31 

~ 

2 KC128 12 22 32 

3" KC130** 13 23 33 

"4 KC131 14 24 34 

-5 KC132 15 25 35 

6 KC133 16 26 36 

r KC134 17 27 37 

e; KC135 18 28 38 
....... 
9 KC136 19 29 39 

10 KC136MS 20 30 40 

31376A2bW.wpd 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Semivolatiles EPA SW 846 Method 8270D 

Level IV checklist_8270D.wpd version 2.0 

Page:-'-of 'L 
Reviewer: tfll.. 

2nd Reviewer: 6-



LDC#: VALIDATION FINDINGS CHECKLIST 

Were the major ions (> 10 percent relative intensity) in the reference spectrum 
evaluated in sample spectrum? 

Were relative intensities of the major ions within:!: 20% between the sample and the 
reference spectra? 

Did the raw data indicate that the laboratory performed a library search for all 
required peaks in the chromatograms (samples and blanks)? 

were detected in the field blanks. 

Level IV checklist_8270D.wpd version 2.0 

Page:....bof'L 
Reviewer: ~ -x. 

2nd Reviewer: c:::i:-



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

-- ---_._--

A. Phenol T. 4-Chloroaniline MM. 4-Chlorophenyl-phenyl ether FFF. Di-n-octylphthalate YYY.2,3,5-Trimethylnaphthalene 

B. Bis (2-chloroethyl) ether U. Hexachlorobutadiene NN. Fluorene GGG. Benzo(b)fluoranthene ZZZ. Perylene 

C. 2-Chlorophenol V. 4-Chloro-3-methylphenol 00. 4-Nitroaniline HHH. Benzo(k)fluoranthene AAAA. Dibenzothiophene 

D. 1,3-Dichlorobenzene W. 2-Methylnaphthalene PP. 4,6-Dinitro-2-methylphenol III. Benzo(a)pyrene BBBB. Benzo(a)fluoranthene 

E. 1,4-Dichlorobenzene X. Hexachlorocyclopentadiene QQ. N-Nitrosodiphenylamine JJJ. Indeno(1,2,3-cd)pyrene CCCC. Benzo(b)fluorene 

F. 1,2-Dichlorobenzene Y.2,4,6-Trichlorophenol RR. 4-Bromophenyl-phenylether KKK. Dibenz(a,h)anthracene DODD. cis/trans-Decalin 

G. 2-Methylphenol Z.2,4,5-Trichlorophenol SS. Hexachlorobenzene LLl. Benzo(g,h,i)perylene EEEE. Biphenyl 

H. 2,2'-Oxybis(1-chloropropane) AA. 2-Chloronaphthalene n. Pentachlorophenol MMM. Bis(2-Chloroisopropyl)ether FFFF. Retene 

I. 4-Methylphenol BB. 2-Nitroaniline UU. Phenanthrene NNN. Aniline GGGG. C30-Hopane 

J. N-Nitroso-di-n-propylamine CC. Dimethylphthalate W. Anthracene 000. N-Nitrosodimethylamine HHHH. 1-Methylphenanthrene 

K. Hexachloroethane DO. Acenaphthylene WW. Carbazole PPP. Benzoic Acid 1111. 1,4-Dioxane 

L. Nitrobenzene EE. 2,6-Dinitrotoluene XX. Di-n-butylphthalate - QQQ. Benzyl alcohol JJJJ. Acetophenone 

M. Isophorone FF.3-Nitroaniline YY. Fluoranthene RRR. Pyridine KKKK. Atrazine 

N. 2-Nitrophenol GG. Acenaphthene ZZ. pyrene SSS. Benzidine LLLL. Benzaldehyde 

O. 2,4-Dimethylphenol HH. 2,4-Dinitrophenol AAA. Butylbenzylphthalate TTT. 1-Methylnaphthalene MMMM. Caprolactam 

P. Bis(2-chloroethoxy)methane II. 4-Nitrophenol BBB. 3,3'-Dichlorobenzidine U UU. Benzo(b )thiophene NNNN. 

Q. 2,4-Dichlorophenol JJ. Dibenzofuran CCC. Benzo(a)anthracene WV. Benzonaphthothiophene 0000. 

R. 1,2,4-Trichlorobenzene KK. 2,4-Dinitrotoluene DOD. Chrysene WWW.Benzo(e)pyrene PPPP. 

S. Naphthalene Ll. Diethylphthalate EEE. Bis(2-ethylhexyl)phthalate XXX. 2,6-Dimethylnaphthalene QQQQ. 

V:IValidation Worksheetsl_SemivolatilesI8270DlCOMPNDL_SVOA.wpd 



LDC#: 31376A2b VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: GC/MS PAH (EPA SW 846 Method 8270D-SIM) 

Page: 1 of 7 
Reviewer: ' BR 

2nd Reviewer: 0 

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified 

below using the following calculations: 

RRF = (A,J(Cis)/(Ais)(C,J 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound (IS) 

1 ICAl 2/4/2014 Naphthalene (IS1) 

Linus Fluorene (IS2) 

Phenanthrene (IS3) 

Chrysene (IS4) 

8enzo(a)pyrene (IS5) 

Ax = Area of Compound 

Cx = Concentration of compound, 

S= Standard deviation of the RRFs, 

Reported Recalculated 

RRF RRF 

(RRF 5 std) (RRF 5 std) 

1.773 1.773 

2.364 2.364 

2.144 2.144 

2.084 2.084 

2.871 2.871 

Reported 

Average RRF 

(Initial) 

1.7 

2.1 

1.8 

2.0 

2.6 

AiS = Area of associated internal standard 

Cis = Concentration of internal standard 

X = Mean of the RRFs 

Recalculated Reported Recalculated 

Average RRF %RSD %RSD 

(Initial) 

1.7 12 12 

2.1 11 11 

1.8 13 13 

2.0 9.0 9.0 

2.6 14 14 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 



LDC#: 31376A2b VALIDATION FINDINGS WORSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS PAH (EPA SW 846 Method 8270D-SIM) 

Page: 1 of 1 

Reviewer: BR 

2nd Reviewer: <Z7'" 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated 

for the compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 

RRF = (Ax)(Cis)/(Ais)(Cx) 

---- -

Calibration 

# Standard 10 Date Compound (IS) 

1 0212L002 02/12/14 Naphthalene 

Fluorene 

Phenanthrene 

Chrysene 

Benzo(a)pyrene 

(lS1 

(IS2 

(IS 

(IS4 

(IS~ 

ave. RRF = initial calibration average RRF 

RRF = continuing calibration RRF 

Ax = Area of compound 

Average RRF Reported 

(Initial RRF) (CC RRF) 

1.656 1.755 

2.132 2.472 

1.843 2.216 

2.036 2.074 

2.581 3.007 

Recalculated 

(CC RRF) 

1.755 

2.472 

2.216 

2.074 

3.007 

Cx = Concentration of compound 

Ais = Area of associated internal standard 

Cis = Concentration of internal standard 

Reported Recalculated 

%0 %0 

6.0 6.0 

16 16 

20 20 

1.9 1.9 

16 16 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 



Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Reviewer:_---=B=R--'-__ 
2nd reviewer:_--,C,L-__ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

1 ID 3 Sample 

Surrogate 
Spiked 

Nitrobenzene-d5 lo~. 1'25 
2-Fluorobiphenyl ,I 
Terphenyl-d 14 .v 
Phenol-d5 . 

2-Fluorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

1 ID Sample 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fluorobiphenyl 

Terphenyl-d 14 

Phenol-d5 

2-Fluorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

SliD am~le 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fluorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fluorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

SURRCALC.2SD 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

Lf \. 4:(.,'+-2'1 1'· '1 
3<,< . 2.-1~ z"S" )t-t.'L 
'-to . '2.-'1 c) I y' '2. L 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

r<,.l£ D 

n·L- 0 
V2- 2- () 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: ')1'311o,+Zb VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_( oC 

Reviewer:~ 

2nd Reviewer:~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified bel< 
using the following calculation: 

% Recovery = 100 * (SSC - SC)/SA Where: SSC = Spiked sample concentration 
SA = Spike added 

RPD = I MSC - MSC I * 2/(MSC + MSDC) MSC = Matrix spike concentration 

MS/MSD samples: __ LI 0=+(...1.1-=-' ______ _ 

I I 
Spike Sample Spiked Sample 

Adl~ concentrjtion Concentration 
Compound ( IV\IC ) (~JqJ ( J'I/t.<" '(drl 

II".~IJI M~ V 
V (/ V v ~~n M~n ------ M~ 

Phenol 

N-Nitroso-di-n-propylamine 

4-Chloro-3-methylphenol 

Acenaphthene 0.\,)/ 0·13, 0 O·/6~ D·6q~ 
Pentachlorophenol 

pyrene 0.111 0·11 ) n 6., b-q O. 10"\ 

SC = Sample concentation 

MSDC = Matrix spike duplicate concentration 

M"triy ~nil<" M"triy ~nil<" nllnli"",t" I MS1MSD 

Percent Recovery Percent Recovery I RPD 

R"nnrt"rl R""", I,.. c. R",,..,,, I" ..., R",,,,,,I,,,.I::ot,,, 

go. 2.. ,{D' L CJA; ./ "'i% ·1 ,~S ~.'S 

82·'1 ~l·tf ,~v(.. ~*,1i(C. 4-7- 'f.=r 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0c 
of the recalculated results. 

MSDCLC.2SD 



LDC #: )/ ~1-fpIT2b VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_loC 

Reviewer:----.lli$. 
2nd Reviewer:~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for tl 
compounds identified below using the following calculation: 

% Recovery = 100 * (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: I L..f-u""2i) J 0 A: - L (..J> 

~I 
Spike Spike I I CS II I CSD 

Addr~ Concentration 

I II (".. ) ( w-~L~ Percent Recovery Percent Recovery 
(/ Q 1/ 

r r~ r r-=::n r r:-=:: r r:-=::n ... Oa~~I~ On~n"'n" R",.."r,.. 

Phenol 

N-Nitroso-di-n-propylamine 

4-Chloro-3-methylphenol 

b.\'L.- - 6 ·ll~ ~~.{. ~~. (. - -Acenaphthene ~ 

Pentachlorophenol 

pyrene D· )':S'2 - 6·I.u'S - 71·5 1- '1 .S- - -

II I CSll CSD 

II RPD 

R"nnri"n R .. ""(r~1I1"tpr 

- -

- ~ 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reporte 
results do not aqree within 10.0% of the recalculated results. 

LCSCLC.2SD 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_(_of_'_ 
Reviewer: BR 

--=-'-'--~-

2nd reviewer: &-
METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

Were all reported results recalculated and verified for all level IV samples? ~ 
~ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = !6Jl!J.{Y,)(DF)(2.0) Example: 
(As)(RRF)(Va)(V;)(%S) 

'? 1J.-~1 Ax = Area of the characteristic ion (EICP) for the Sample I.D. , 
compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard Af2 

Is = Amount of internal standard added in nanograms (ng) Conc. = ( )( 1( 1( 1( 1 
( )( )( )( )( ) 

Va = Volume or weight of sample extract in milliliters (ml) or 
l~{)t..loA-l..c....s grams (g). 

VI = Volume of extract injected in microliters (ul) S' = O.01J·~}y 
Vt = Volume of the concentrated extract in microliters (ul) 

Of = Dilution Factor. ==- (5;;t ott ) ( 2,S" ) ( t) 
%8 = Percent solids, applicable to soil and solid matrices 0' <f'l ~ ( I . /:. 5b )C3o.?2--) only. 

2.0 = Factor of 2 to account for GPC cleanup =- (J. (J ~ h6 IJO P-J ~l~ 
Reported cal~la[!ct 

Concentration Concentration 
# Sample ID Compound 1 1 ( ) Qualification 

RECALC.2SD 

I 



LDC Report# 31376A4 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: MCBH Kaneohe, Fuel Farms, CTO HC25 

Collection Date: January 29 through January 30, 2014 

LDC Report Date: March 11,2014 

Matrix: Soil 

Parameters: Lead 

Validation Level: Standard & Full 

Laboratory: APPL, Inc. 

Sample Delivery Group (SDG): 72613 

Sample Identification 

KC127 
KC128 
KC130** 
KC131 
KC132 
KC133 
KC134 
KC135 
KC136 

**Indicates sample underwent Full review 

V:\LOG IN\WILCHEE\KANEOH E\31376A4_W34. DOC 1 



Introduction 

This data review covers 9 soil samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analyses were per EPA SW 846 Method 6020A for Lead. 

This review follows the Technical Memorandum, Supplemental Remedial Investigation 
Work Plan, Former Fuel Farm Sludge Disposal Area, Marine Corps Base Hawaii, 
Kaneohe Bay, Oahu, Hawaii (December 2013), the U.S. NAVFAC Pacific 
Environmental Restoration (ER) Program, February 2007, and the U.S. Department of 
Defense Quality Systems Manual for Environmental Laboratories, Version 4.2 (October 
2010). 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

Samples indicated by a double asterisk on the front cover underwent a Full review. A 
Standard review was performed on all of the other samples. Raw data were not 
evaluated for the samples reviewed by Standard criteria since this review is based on 
QC data. 

The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

UJ Indicates the compound or analyte was analyzed for but not detected. The 
sample detection limit is an estimated value. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 

V:ILOGINIWILCHEEIKANEOHEI31376A4_W34.DOC 2 



Qualification Code Reference 

H Holding times were exceeded. 

S The sequence or number of standards used for the calibration was incorrect. 

C Correlation coefficient is <0.995. 

R %R for calibration is not within control limits 

B Presumed contamination from preparation (method) blank or calibration blank 

L Laboratory Control Sample/Laboratory Control Sample Duplicate %R or RPD 
was not within control limits 

Q MS/MSD recovery was poor. 

E MS/MSD or Duplicate RPD or difference was high. 

ICP ICS results were unsatisfactory. 

A ICP Serial Dilution %0 were not within control limits 

F Presumed contamination from FB or ER. 

o The analysis with this flag should not be used because another more technically 
sound analysis is available. 

P Post Digestion Spike recovery was not within control limits 

*# Unusual problems found with the data. The number following the asterisk (*) will 
indicate the section in the validation report where a description of the problem 
can be found. 

V:\LOGIN\WILCHEE\KANEOHE\31376A4_W34.DOC 3 



I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

III. Calibration 

The initial and continuing calibrations were performed at the required frequency. 

The calibration standards criteria were met. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No lead contaminants were 
found in the initial, continuing and preparation blanks. 

Sample KC152 (from SDG 72662) was identified as an equipment blank. No lead 
contaminants were found. 

Sample KC151 (from SDG 72662) was identified as a field blank. No lead contaminants 
were found. 

V. ICP Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

The criteria for analysis were met. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) 
were within QC limits. 

VII. Duplicate Sample Analysis 

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG. 

V:ILOG INIWILCHEEIKAN EOHEI31376A4_ W34. DOC 4 



VIII. Laboratory Control Samples (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) and relative percent differences (RPD) were within QC limits. 

IX. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits for samples on 
which a Full review was performed. Raw data were not evaluated for the samples 
reviewed by Standard criteria. 

X. ICP Serial Dilution 

ICP serial dilution analysis was performed by the laboratory. The analysis criteria were 
met. 

XI. Sample Result Verification 

All sample result verifications were acceptable for samples on which a Full review was 
performed. Raw data were not evaluated for the samples reviewed by Standard criteria. 

XII. Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

XIII. Field Duplicates 

Samples KC133 and KC134 were identified as field duplicates. No lead was detected in 
any of the samples with the following exceptions: 

Concentration (mg/Kg) 

Analyte KC133 KC134 RPD (Limits) 

Lead 1.5 1.6 6 (::;100) 

V:\LOGIN\WILCHEE\KAN EOH E\31376A4_W34.DOC 5 



MeBH Kaneohe, Fuel Farms, CTO HC25 
Lead - Data Qualification Summary - SDG 72613 

No Sample Data Qualified in this SDG 

MeBH Kaneohe, Fuel Farms, CTO HC25 
Lead - Laboratory Blank Data Qualification Summary - SDG 72613 

No Sample Data Qualified in this SDG 

MeBH Kaneohe, Fuel Farms, CTO HC25 
Lead - Field Blank Data Qualification Summary - SDG 72613 

No Sample Data Qualified in this SDG 

V:ILOG INIWILCH EEIKAN EOH EI31376A4_W34.DOC 6 



LDC#: 31376A4 VALIDATION COMPLETENES~ORKS7ET 
SDG#: 72613 r ~vellll!IV- M -r 0 0 
Laboratory: APPL. Inc. ~ 

METHOD: Lead (EPA SW 846 Method 6020A) 

Date: 3/1/",,-, 
Page:~of-1- J 

Reviewer: vV 
2nd Reviewer: L 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatioo Ama I I Commeots 

I. Technical holding times k Sampling dates: \/Y'! I,'-f ./ \/),()/I~ 
II. ICP/MS Tune D., I 

III. Calibration f+-
IV. Blanks 'A 
V. ICP Interference Check Sample (lCS) Analvsis Pr-
VI. Matrix Spike Analysis 'A..., ,h~ ~y<.-:-r Yh1 y/) 
VII. Duplicate Sample Analysis 'rJ 1 I , 
VIII. Laboratory Control Samples (LCS) k ~; Ip 
IX. Internal Standard (ICP-MS) A f.J r ~'eAr--\·~J \ ./ <~ 1 )1- I. ~v ~ , 

\ 
~ J::, . . 

IIIG .... U:>UliJ' 

XI. ICP Serial Dilution I>r 
XII. Sample Result Verification A- Not reviewed for Level III validation. 

XIII. Overall Assessment of Data lX-
XIV. Field Duplicates ~W l ,,? ') 
XV Field Blanks fJYJ fA -.. ~C-Isl -t--~ =- k c.-I n- (t7:vl (1../ ) 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

Validated Samples: ** Indicates sample underwent Level IV validation 
~;\ 

1 KC127 11 \\--\. V\ 21 

2 KC128 12 22 

3 KC130** 13 23 

4 KC131 14 24 

5 KC132 15 25 

6 KC133 16 26 

7 KC134 17 27 

8 KC135 18 28 

9 KC136 19 29 

10 20 30 

, 
D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

/' 

Notes: ________________________________________________________________________________ __ 

31376A4W.wpd 
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LDC#: VALIDATION FINDINGS CHECKLIST 

Method:Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. / 
Cooler temperature criteria was met. 

/ 

II. ICP/MS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? /' 
Were %RSD of isotopes in the tuning solution ,:;5%? / 
1/1. Calibration 

Were all instruments calibrated daily, each set-up time? ./ 

Were the proper number of standards used? /' 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- /' 120% for mercury) QC limits? 

Were all initial calibration correlation coefficients> 0.995? / 

IV. Blanks 

Was a method blank associated with every sample in this SDG? / 

Was there contamination in the method blanks? If yes, please see the Blanks J 
validation completeness worksheet. 

V~ /CP Interference Check Sample 

Were ICP interference check samples performed daily? / 
Were the AS solution percent recoveries (%R) with the 80-120% QC limits? ./' 

VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or /' MSIDUP. Soil/Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
/' (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 

concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for J 
waters and ~ 35% for soil samples? A control limit of +/- RL(+/-2X RL for soil) was 
used for samples that were ~ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? /' 

Was an LCS anakzed oer extraction batch? / 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2010.wpd version 1.0 

NA 

Page:_\ of Y 
Reviewer: V--

2nd Reviewer: z!:-

Findings/Comments 



LDC#: VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No NA 

VIII. Internal Standards (EPA SW 846 Method 6020lEPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) 
of the intensitv of the internal standard in the associated initial calibration? / 

If the %Rs were outside the criteria was a reanalvsis oerformed? / 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were> SOX the MDL 
I (ICP)f>1 OOX the MDLlICP/MS)? ,/ 

Were altJlercent differences (%Ds) < 10%? ./ 

Was there evidence of negative interference? If yes, professional judgement will be V used to aualifv the data. 

X. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable / to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 
XII. Field duplicates 

Field duplicate pairs were identified in this SDG. /" 

Target analytes were detected in the field duplicates. / 

XIII. Field blank.s 

Field blanks were identified in this SDG. /' 

Target analytes were detected in the field blanks. ./ 

MET-SW_2014.wpd version 1.0 

Page: ~f r 
Reviewer: ~ 

2nd Reviewer: d: 

FindingslComments 



LDC: 31376A4 

Method: Metals 

Analyte 

Lead 

VALIDATION FINDINGS WORKSHEET 

Field Duplicates 

Concentration (mg/Kg) 

6 7 

1.5 1.6 

V:\FIELD DUPLICATES\FDjnorganic\31376A4 

RPD 
(S 100) 

6 

I 
I 

page:iofL 
Reviewer: t.--"" 

2nd Reviewer:--¢C-



LDC#: '31; lL-l.~ VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R = Found x 100 
True 

Standard ID 

-rA/J 

G[j 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

I Becalcillated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) yu}; \10 ',--v' I ,(;:) \ \9 \ , 
CVAA (Initial calibration) 

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) ~k y\4-r b 4~~~ 
1 

CVAA (Continuing calibration) 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

II 
ee!;!od:ed 

%R 

t~ I 

ct£l j -, 

Page:_( Of+-

Reviewer: ~ 
2nd Reviewer: 4:= 

I 
Acceptable 

(YIN) 

'/ 
I 

;\/ 
I I 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

CALCLC.4SW 



LOC #: 11 F] k; fJ-1 VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

page:_l_of_}_ 

Reviewer: ~ 
2nd Reviewer: <J:: 

~ 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R = Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPO) was recalculated using the following formula: 

RPD = IS-DI x 100 
(S+D)/2 

Where, S = Original sample concentration 
o = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%0 = II-SDRI x 100 
I 

Sample 10 

31('7 

~ 

~v\+) 

\ 
/ 

tY 

Where, I = Initial Sample Result (mg/L) 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

Found 15/1 True I 0 I sOR (units) 
Type of Analysis Element (units) 

ICP interference check 
fJb 13, ) l V\.) 

Laboratory control sample ")1~ '+ j, Yr_O 
Matrix spike (SSR-SR) 

lf/--) So ... 0 

Duplicate 
J 

'1?,no Ll's-" N 
ICP serial dilution 

'{ 

3-1 J 3\ J } t-

I Flecalcillated I 
I %R/RPO/%O I 

q 3 \ J 

'1~ 
g~ '-~ 

J-'-{ 

h},/-

c. ... 
Acceptable 

%RI RPO/%O (YIN) 

I ~ ~ I ~J 

9 '-I ~~ / 

B~~-{ 

)-) 

0. v} <1 
y 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 
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LDC #: ~ d 1 k Itt VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:-LofL 
Reviewer: ~ 

2nd reviewer: f>. 

i-

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
Y N N/A Are all detection limits below the CRDL? 

Detected analyte results for ------1<<-------------- were recalculated and verified using the following 
equation: f 
Concentration = 

RD = 
FV 
In. Vol. 
Dil 

# 

I 

(RD)(f\I)(Dil) 
(In. Vol.) 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

Sample 10 

) 

Recalculation: *3 fb~ 

AnaJ}'te 

~b 
\ 

Reported Calculated 

cO~f(f~a~ion Co~tation Acceptable 
( r ........ ) (YIN) 

1\0 J-.- L.~~ , \./ 
/ 

"-

Note: ____________________________________________________ _ 
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LDC Report# 31376A7 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: MCBH Kaneohe, Fuel Farms, CTO HC25 

Collection Date: January 29 through January 30, 2014 

LDC Report Date: March 11,2014 

Matrix: SoillWater 

Parameters: Total Petroleum Hydrocarbons as Gasoline 

Validation Level: Standard & Full 

Laboratory: APPL, Inc. 

Sample Delivery Group (SDG): 72613 

Sample Identification 

KC126 
KC127 
KC128 
KC129 
KC130** 
KC131 
KC132 
KC133 
KC134 
KC135 
KC136 

**Indicates sample underwent Full review 

V:\LOGIN\WILCHEE\KANEOHE\31376A7 _W34.DOC 1 



Introduction 

This data review covers 9 soil samples and 2 water samples listed on the cover sheet 
including dilutions and reanalysis as applicable. The analyses were per EPA SW 846 
Method 8015C for Total Petroleum Hydrocarbons (TPH) as Gasoline. 

This review follows the Technical Memorandum, Supplemental Remedial Investigation 
Work Plan, Former Fuel Farm Sludge Disposal Area, Marine Corps Base Hawaii, 
Kaneohe Bay, Oahu, Hawaii (December 2013), the U.S. NAVFAC Pacific 
Environmental Restoration (ER) Program, February 2007, and the U.S. Department of 
Defense Quality Systems Manual for Environmental Laboratories, Version 4.2 (October 
2010). 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

Samples indicated by a double asterisk on the front cover underwent a Full review. A 
Standard review was performed on all of the other samples. Raw data were not 
evaluated for the samples reviewed by Standard criteria since this review is based on 
QC data. 

The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

UJ Indicates the compound or analyte was analyzed for but not detected. The 
sample detection limit is an estimated value. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 
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Qualification Code Reference 

H Holding times were exceeded. 

S Surrogate recovery was outside QC limits. 

C Calibration %RSD, r, r or %D were noncompliant 

R Calibration RRF was <0.05. 

B Presumed contamination from preparation (method blank) 

L Laboratory Control Sample/Laboratory Control Sample Duplicate %R or RPD 
was not within control limits 

Q MS/MSD recovery was poor 

E MS/MSD or Duplicate RPD was high. 

Internal standard performance was unsatisfactory 

M Instrument Performance Check (BFB or DFTPP) was noncompliant 

T Presumed contamination from trip blank. 

F Presumed contamination from FB or ER. 

D The analysis with this flag should not be used because another more technically 
sound analysis is available. 

P Instrument performance for pesticides was poor 

*# Unusual problems found with the data. The number following the asterisk (*) will 
indicate the section in the validation report where a description of the problem 
can be found. 
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I. Technical Holding Times 

All technical holding time requirements were met. 

All samples were received in good condition with the following exceptions: 

Sample Compound Finding Criteria Flag A or P 

KC129 All TCl compounds A headspace was There should be no J (all detects) A 
apparent in the sample headspace in the sample UJ (all non-detects) 
containers. containers. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. Initial Calibration 

Initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) of calibration factors for compounds 
were less than or equal to 20.0%. 

III. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

The percent differences (%0) of the second source calibration standard were less than 
or equal to 20.0% for all compounds. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No total petroleum 
hydrocarbons as gasoline contaminants were found in the method blanks. 

Samples KC126 and KC129 were identified as trip blanks. No total petroleum 
hydrocarbons as gasoline contaminants were found. 

Sample KC152 (from SOG 72662) was identified as an equipment blank. No total 
petroleum hydrocarbons as gasoline contaminants were found. 

Sample KC151 (from SOG 72662) was identified as a field blank. No total petroleum 
hydrocarbons as gasoline contaminants were found. 
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V. Surrogate Recovery 

Surrogates were added to all samples and blanks as required by the method. All 
surrogate recoveries (%R) were within QC limits. 

VI. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VII. Laboratory Control Samples (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits. 

VIII. Target Compound Identification 

All target compound identifications were within validation criteria for samples on which a 
Full review was performed. Raw data were not evaluated for the samples reviewed by 
Standard criteria. 

IX. Compound Quantitation 

All compound quantitations were within validation criteria for samples on which a Full 
review was performed. Raw data were not evaluated for the samples reviewed by 
Standard criteria. 

X. System Performance 

The system performance was acceptable for samples on which a Full review was 
performed. Raw data were not evaluated for the samples reviewed by Standard criteria. 

XI. Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

XII. Field Duplicates 

Samples KC133 and KC134 were identified as field duplicates. No total petroleum 
hydrocarbons as gasoline were detected in any of the samples. 
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MeBH Kaneohe, Fuel Farms, CTa HC25 
Total Petroleum Hydrocarbons as Gasoline - Data Qualification Summary - SDG 
72613 

Sample Compound Flag AorP Reason 

72613 KC129 All TCl compounds J (all detects) A Sample condition 
UJ (all non-detects) (headspace) (*1) 

MeBH Kaneohe, Fuel Farms, eTa HC25 
Total Petroleum Hydrocarbons as Gasoline - Laboratory Blank Data Qualification 
Summary - SDG 72613 

No Sample Data Qualified in this SDG 

MeBH Kaneohe, Fuel Farms, eTa HC25 
Total Petroleum Hydrocarbons as Gasoline - Field Blank Data Qualification 
Summary - SDG 72613 

No Sample Data Qualified in this SDG 
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LOC #:_3~1!...!::3:..!...76~A..!.!7 __ _ 
SOG #: 72613 
Laboratory: APPL. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level III/IV 

(/ 
METHOD: GC TPH as Gasoline (EPA SW846 Method 8015~) 

oate:~ 
Page:_(oCL 

Reviewer: 6J1.-
2nd Reviewer: C 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatiaD Area 

I. Technical holding times 

II Initial calibration 

III. Calibration verificationllCV 

IV. Blanks 

V SurroQate recovery 

VI. Matrix spike/Matrix spike duplicates 

VII. Laboratory control samples 

VIII. TarQet compound identification 

IX. Compound quantitation/RULOQ/LODs 

X. System Performance 

XI. Overall assessment of data 

XIl. Field duplicates 

XIII. Field blanks 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

I I CammeDts 

14- Sampling dates: , I <"'i 114 - (/~o 1,4 
/l-. f-t;p S~ C) 

I 

for ( OJ I CUJ ~ <.i>1) 

" It-
tJ C{.t i!A. A- .O~· 

fi- Les 
, 

A Not reviewed for Level III validation. 

A- Not reviewed for Level III validation. 

I/l.. Not reviewed for Level III validation. 

A-
NO pp; )$' \--£1 
rJr) TB.::- I Lf pB.:::- kCIS' f & D b .:p:-

lZ13 ::- ~162..l 1-~(qL- ) 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

0= Duplicate 
TB = Trip blank 
EB = Equipment blank 

Validated Samples: ** Indica~~,s~lPle +de~n~L~ validation 

-

I 

-. vJ .- l:ti7 2..t~ 4 It-- - If LJ I-11 KC126 11 KC136 21 311 - '32 '"2 l-=t_v 2...flLJ, A-S-f>L/. 2 KC127 12 22 

-
3 KC128 13 23 33 

41 KC129 I.J 14 24 34 -5 KC130** 15 25 35 

-
6 KC131 16 26 36 

-
7 KC132 17 27 37 
I-
8 KC133 18 28 38 

'g KC134 19 29 39 
I-
10 KC135 20 30 40 

Notes: ____________________________________________________________________________________ _ 
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LDC#: VALIDATION FINDINGS CHECKLIST 

Method' GC HPLC 

Was a linear fit used for evaluation? If yes, were all percent relative standard 
deviations < 20%? 

Was a curve fit used for evaluation? If Yes, what was the acceptance criteria 
used? 

Did the ~N":>nll~nl-" criteria? 

L4 summary.wpd version 1.0 

Page:_'_of_2_ 
Reviewer: BR 

2nd Reviewer: ? 



LDC#: VALIDATION FINDINGS CHECKLIST 

were detected in the field blanks. / 

L4 summary.wpd version 1.0 

Page:£of_2_ 
Reviewer: BR 

2nd Reviewer: L 



VALIDATION FINDINGS WORKSHEET 
Technical Holding Times 

All circled dates have exceeded the technical holding times. 
y N N/A W . h' rd' . ? ere all cooler temperatures Wit In va I atlon criteria. 

II 
METHOD: JI.. GC HPLC 

Sample ID Matrix Preserved Sampling Date Extraction date Analysis date 

4 L. ) I~~ u. 0' j.tS ~(e lC-L + ~ ~f' 'I/"JJ/a. 
• 

TECHNICAL HOLDING TIME CRITERIA 

Page:~of_'_ 
Reviewer: y( )L 

2nd Reviewer: __ ~~,---_ 

Total # 
-<: #=-( 

of Days Qualifier 

J/«Y/A 

VOLATILES: Water unpreserved: 
Water preserved: 

Aromatic within 7 days, non-aromatic within 14 days of sample collection. 
Both within 14 days of sample collection. 

Soils: 

EXTRACT ABLES: 
Water: 
Soil: 

Both within 14 days of sample collection. 

Extracted within 7 days, analyzed within 40 days. 
Extracted within 14 days, analyzed within 40 days. 

C:\Users\BRoura\Documents\Validation Worksheets\GC\HT.GC 



LDC#: 31376A7 

METHOD: GC X HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page (of I 
Reviewer: BR 

2nd Reviewer: ct: 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF = AlC 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date 

1 ICAl 10/15/2013 

Harpo 

Compound 

Gasoline 

Where: 

----

Reported Recalculated 

CF CF 

(100 std) (100 std) 

19564 19564 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

--------- -

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

20334 20334 17 

------

Recalculated 

%RSD 

17 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 
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LDC #: 31376A7 

METHOD: GC X HPLC __ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Calculation Verification 

The percent difference (%0) of the initial calibration average Calibration Factors (CF) and the continuing calibration percent difference (%0) values 

were recalculated for the compounds identified below using the following calculation: 

Percent difference (%0) = 100 * (N - C)/N 

-

Calibration 

# Standard ID Date Compound 

1 0204H07 2/4/2014 Gasoline 

13:51 

2 

I I I I 

Where: 

N= 

C= 

Initial Calibration Factor or Nominal Amount 

Calibration Factor from Continuing Calibration Standard or Calculated Amount 

Reported Recalculated Reported 

CF CCVCF CCVCF %D 

20334 21669 21669 6.6 

I I I I 

Page: 

Reviewer: 

2nd Reviewer: 

Recalculated 

%D 

6.6 

I 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

~ 
BR 
~ 
~ 



LOC #: j Jill!}?" 

METHOD: ~ GC _ HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

Sample 10: s;-
-- . -

Surrogate 

I 

I 
r)Fi3 - fvO 

Sample 10-

Surro ate 

Sample 10: 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

------

.1 ColumnlDetector 1 
Surrogate 

1 Spiked 

I I I 
I P!J - (,,7:!:t 

I 
2C .&:\) 

I 

Surrogate 
Column/Detector Spiked 

-- --- . -

Surrogate I Found 

I 
1'2-9 DJ. 

I 

Surrogate 
Found 

Percent 

1 
Percent 

Recovery. Recovery 

Reported I Recalculated 

la 1-
I 

JQ~ 

Reported Recalculated 

1 

I 

I 

Page:_1_of_1_ 

Reviewer:_..::::B"-'R'----__ 
2nd reviewer: <Z::1: 

Percent 
1 Difference 

I 
d 

I 

Percent 
Difference 

Surrogate Surrogate Percent Percent Percent 
Surrogate Column/Detector Spiked Found Recovery Recovery Difference 

Reported Recalculated 

SURRCALCNew.wpd 



LDC #: 6 (bn kr VALIDATION FINDINGS WORKSHEET Page:_1_of_1_ 

Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification Reviewer:~ 

METHOD: L GC _HPLC 
2nd Reviewer: ~ 

--
The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

%Recovery = 100 • (SSC - SC)/SA Where SSC = Spiked sample concentration SC = Sample concentration 
SA = Spike added 

RPD =«{SSCLCS - SSCLCSD} * 2) I (SSCLCS + SSCLCSD»*1 00 LCS = Laboratory Control Sample LCSD = Laboratory Control Sample duplicate 

LCS/LCSD samples: l:{ 0 2e) t.+S- L LS 1-- ~--~ ~-I---~ke - Spike Sample I LCS II LCSD II LCS/LCSD I 
Added Concentration 

Compound ( .1M 11-&/ ) ( ~ /!J¥) I Percent Recovery II Percent Recovery II RPD I 
ri\;i;:1'iJ;i}0~:~~f'~f::i,:1ci{1.~~i:liill LCS V LCSD LCS V v LCSD I Reported I Recalc. II Reported I Recalc. II Reported I Recalc. I 

Gasoline (8015) ~~'>- - {~. r - { {( (f! ~ - --

Diesel (8015) /5 .J 

Benzene (80218) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (8310) 

Anthracene (8310) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) __ ___ __ ___ _ _~~~~_ __ _ 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
results do not aqree within 10.0% of the recalculated results. 

LCSCLCNew.wpd 



LOC #: ~ t3~ Nt 

METHOD: JGC HPLC 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

N N/A 
,YJ N N/A 

Were all reported results recalculated and verified for all level IV samples? 

.. Were all recalculated results for detected target compounds within 10% of the reported results? 

Concentration= (A)(Fv)(Df) Example: 

Page: _1_of_1_ 

Reviewer: BR ----'=-=--=---
2nd Reviewer: sz:::. 

(RF)(Vs or Ws)(%S/1 00) 

A= Area or height of the compound to be measured 
Fv= Final Volume of extract 

Sample 10. ~ Compound Name GtLSu ("I'\A ~ 0'?J~C5 

Df= Dilution Factor 
RF= Average response factor of the compound 

In the initial calibration 
Vs= Initial volume of the sample 
Ws= Initial weight of the sample 
%S= Percent Solid 

# Sample ID 

. IJD .) 
Concentrabon ( 3 "$ 'l'TO ~ 'f)C r;IJ 

'(~~S'f )(5") ((.sm) 
l'i c) 2-Q '1 ~ - LCd~ 

b IU:= l~· T ""-;J J ro I/o, ~7 01bSlt O/~ 

Reported Recalculated Results 
Compound Concentrations Concentrations Qualifications 

( ) ( ) 

Comments: ____________________________________________________________________________________________________________ __ 
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IJliliJ LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099 

• I. 1. 10 I. I. I. I. II .. 10 1.1. 1. 

LDC: 
WCP, Inc. 
99-061 Koaha Way, Suite 208 
Aiea, HI 96701-5626 
ATTN: Ms. Rachel Kaminaka 

April 3, 2014 

SUBJECT: Revised MCBH Kaneohe Sludge Disposal Area, CTa HC25, Data Validation 

Dear Ms. Kaminaka, 

Enclosed is the revised validation report for the fraction listed below. Please replace the 
previously submitted report with the enclosed revised report. 

LOC Project # 31376: 

SOG# 

72613 

Fraction 

Total Petroleum Hydrocarbons as Extractables 

• Added field duplicate text. 

Please feel free to contact us if you have any questions. 

;rQ= 
Andrew Kong 
Project Manager/Senior Chemist 

L:lAccord\Moffett\31376 _RV1.wpd 



LDC Report# 31376A8_RV1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: MCSH Kaneohe Sludge Disposal Area, CTO HC25 

Collection Date: January 29 through January 30,2014 

LDC Report Date: April 3, 2014 

Matrix: Soil 

Parameters: Total Petroleum Hydrocarbons as Extractables 

Validation Level: Standard & Full 

Laboratory: APPL, Inc. 

Sample Delivery Group (SDG): 72613 

Sample Identification 

KC127 
KC128 
KC130** 
KC131 
KC132 
KC133 
KC134 
KC135 
KC136 
KC136MS 
KC136MSD 

**Indicates sample underwent Full review 

V:ILOGINIWlLCHEEIKANEOHEI31376A8_W34_RV1.DOC 1 



I ntrod uction 

This data review covers 11 soil samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analyses were per EPA SW 846 Method 8015C for Total 
Petroleum Hydrocarbons (TPH) as Extractables. 

This review follows the Technical Memorandum, Supplemental Remedial Investigation 
Work Plan, Former Fuel Farm Sludge Disposal Area, Marine Corps Base Hawaii, 
Kaneohe Bay, Oahu, Hawaii (December 2013), the U.S. NAVFAC Pacific 
Environmental Restoration (ER) Program, February 2007, and the U.S. Department of 
Defense Quality Systems Manual for Environmental Laboratories, Version 4.2 (October 
2010). 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

Samples indicated by a double asterisk on the front cover underwent a Full review. 
Standard review was performed on all of the other samples. Raw data were not 
evaluated for the samples reviewed by Standard criteria since this review is based on 
QC data. 

The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

UJ Indicates the compound or analyte was analyzed for but not detected. The 
sample detection limit is an estimated value. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 
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Qualification Code Reference 

H Holding times were exceeded. 

S Surrogate recovery was outside QC limits. 

C Calibration %RSD, r, r or %D were noncompliant 

R Calibration RRF was <0.05. 

B Presumed contamination from preparation (method blank) 

L Laboratory Control Sample/Laboratory Control Sample Duplicate %R or RPD 
was not within control limits 

Q MS/MSD recovery was poor 

E MS/MSD or Duplicate RPD was high. 

Internal standard performance was unsatisfactory 

M Instrument Performance Check (BFB or DFTPP) was noncompliant 

T Presumed contamination from trip blank. 

F Presumed contamination from FB or ER. 

D The analysis with this flag should not be used because another more technically 
sound analysis is available. 

P Instrument performance for pesticides was poor 

*# Unusual problems found with the data. The number following the asterisk (*) will 
indicate the section in the validation report where a description of the problem 
can be found. 
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I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. Initial Calibration 

Initial calibration of compounds was performeg as required by the method. 

The percent relative standard deviations (%RSO) of calibration factors for compounds 
were less than or equal to 20.0%. 

III. Continuing Calibration 

Continuing calibration was performed at required frequencies. The percent differences 
(%0) of amounts in continuing standard mixtures were within the 20.0% QC limits. 

The percent differences (%0) of the second source calibration standard were less than 
or equal to 20.0% for all compounds. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No total petroleum 
hydrocarbons as extractable contaminants were found in the method blanks. 

Sample KC152 (from SOG 72662) was identified as an equipment blank. No total 
petroleum hydrocarbons as extractable contaminants were found. 

Sample KC151 (from SOG 72662) was identified as a field blank. No total petroleum 
hydrocarbons as extractable contaminants were found. 

V. Surrogate Recovery 

Surrogates were added to all samples and blanks as required by the method. All 
surrogate recoveries (%R) were within QC limits. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSO) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPO) 
were within QC limits. 

VII. Laboratory Control Samples 

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits. 
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VIII. Target Compound Identification 

All target compound identifications were within validation criteria for samples on which a 
Full review was performed. Raw data were not evaluated for the samples reviewed by 
Standard criteria. 

IX. Compound Quantitation 

All compound quantitation were within validation criteria for samples on which a Full 
review was performed. Raw data were not evaluated for the samples reviewed by 
Standard criteria. 

X. System Performance 

The system performance was acceptable for samples on which a Full review was 
performed. Raw data were not evaluated for the samples reviewed by Standard criteria. 

XI. Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

XII. Field Duplicates 

Samples KC133 and KC134 were identified as field duplicates. No total petroleum 
hydrocarbons as extractables were detected in any of the samples. 

V:\LOGIN\W1LCHEE\KANEOHE\31376A8_W34_RV1.DOC 5 



MCBH Kaneohe Sludge Disposal Area, CTa HC25 
Total Petroleum Hydrocarbons as Extractables - Data Qualification Summary -
SDG 72613 

No Sample Data Qualified in this SDG 

MCBH Kaneohe Sludge Disposal Area, CTa HC25 
Total Petroleum Hydrocarbons as Extractables - Laboratory Blank Data 
Qualification Summary - SDG 72613 

No Sample Data Qualified in this SDG 

MCBH Kaneohe Sludge Disposal Area, CTa HC25 
Total Petroleum Hydrocarbons as Extractables - Field Blank Data Qualification 
Summary - SDG 72613 

No Sample Data Qualified in this SDG 
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LOC #: 31376A8 VALIDATION COMPLETENESS WORKSHEET 
Level III/IV SOG#: 72613 

Laboratory: APPL, Inc. 

METHOD: GC TPH as Extractables (EPA SW846 Method 8015% 

oate:~~ 
Page:-1of~ 

Reviewer: Kit.. 
2nd Reviewer: L 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidation Area 

I. Technical holding times 

II Initial calibration 

III. Calibration verification/ICV 

IV. Blanks 

V Surrogate recovery 

VI. Matrix spike/Matrix spike duplicates 

VII. Laboratorv control samples 

VIII. Target compound identification 

IX. Compound auantitationlRULOQ/LODs 

X. Svstem Performance 

XI. Overall assessment of data 

XII. Field duplicates 

XIII. Field blanks 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

I I Comments 

A- Sampling dates: 1/2-~ II t-t ~ d roll <f 
_A-. I.. ~ f) l:: 2() Q 

fL I VV I (..0\/'= ;u/) 
A... 
11 
/l. 
A- Lc.S 

11 Not reviewed for Level III validation. 

A Not reviewed for Level III validation. 

A- Not reviewed for Level III validation. 

f+-

NO PO :;;. <e t-+ 
I\fD P& =- iZ.G- ('S I ('SJL'~ 

~ -:::.ILC{Sl- \... 9U~) 
ND = No compounds detected 
R = Rinsate 

D = Duplicate ~ 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Validated Samples: "* Indi~\siPle underwent Level IV validation 

j...- - Itf cJ 2/ () /t-- If z..1( 1 KC127 11 KC136MSD 21 31 
r-
2 KC128 12 22 32 

'3 KC130** 13 23 33 

-4 KC131 14 24 34 

"5 KC132 15 25 35 

'6 KC133 9 16 26 36 

-
7 KC134 V) 17 27 37 

-8 KC135 18 28 38 

-9 KC136 19 29 39 

10 KC136MS 20 30 40 

Notes: ________________________________________________________________________________ ___ 

31376A8W.wpd 

I 



VALIDATION FINDINGS CHECKLIST 

Method: GC 

Was a curve fit used for evaluation? If Yes, what was the acceptance criteria 
used? 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 

Soil/Water. 

Was a MS/MSD <>n"lv,,,:,,"/ 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
within the 

L4 summary.wpd version 1.0 

Page:_'_of-L 
Reviewer: BR 

2nd Reviewer: C 



LDC#: VALIDATION FINDINGS CHECKLIST Page:~of_2_ 
Reviewer: BR 

2nd Reviewer: k-

L4 summary.wpd version 1.0 



LDC#: 31376A8 

METHOD: GC X HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page _1_ of _1_ 

Reviewer: BR 
2nd Reviewer: .-Ll 

-=" 

The calibration factors (CF), average CF, and relative standard deviation (%RSO) were recalculated for compounds identified below using the following calculations: 

CF=NC 

average CF = sum of the CF/number of standards 

%RSO = 100· (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 11/14/2013 Diesel (C1O-C24) 

Apollo 

Where: 

Reported Recalculated 

CF CF 

(200 std) (200 std) 

1152965 1152965 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

AverageCF Average CF %RSD 

(Initial) (Initial) 

1139258 1139258.5 10 

Recalculated 

%RSD 

10 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 



LDC #: 31376A8 

METHOD: GC_X_HPLC __ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Calculation Verification 

Page: ~ 
Reviewer: BR 

2nd Reviewer: c:::: . 

The percent difference (%0) of the initial calibration average Calibration Factors (CF) and the continuing calibration percent difference (%0) values 

were recalculated for the compounds identified below using the following calculation: 

Percent difference (%D) = 100 * (N - C)/N Where: N = Initial Calibration Factor or Nominal Amount 

C = Calibration Factor from Continuing Calibration Standard or Calculated Amount 

Reported Recalculated Reported Recalculated 

Calibration CCVConclCF ConclCF ConclCF %D %D 

# Standard ID Date Compound 

1 211103 2118/2014 Diesel (C10-C24) 1139258 1095410 1296175 14 14 I 

I 

9:19 j 

I I I I I I I I ] I 
I 

2 I 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results 



LDC #: ~ ~.??~ 

METHOD: :f..- GC _ HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

Page:_1 _of_1_ 
Reviewer:,_=B.:...:R'--__ 
2nd reviewer: ~ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS *100 

SamplelD: -.3 
Surrogate 

6c+ it c.o .! M.....t 

o r+ M - +-c.l'IJ}, e-t1.u\ J 
J 

SamplelD: 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Surrogate 
ColumnlDetector Spiked 

O'g- S-/F'r1 2. 1«:Cf • 2.fr3 
L- V 

--

Surrogate Percent Percent Percent 
Found Recovery Recovery Difference 

Reported Recalculated 

l f6 rq. 3~'1 
" ~.1- ''5 . :;- U 

2.~B· {5b -:n . 'f 1-K.<'/ cJ 

Surrogate Percent Percent 
Surrogate Column/Detector Found Recovery Difference 

T-- Reported Recalculated 
I 

SamolelD 

Surrogate Percent 
Surro ate Column/Detector Found Difference 

Reported Recalculated 

SURRCALCNew.wpd 



LDC#: 3tlliM 

METHOD: 1GC HPLC 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

Page:_1_of_1_ 

Reviewer:~ 
2nd Reviewer: .Q 

The percent recoveries (%R) and relative percent differences (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

%Recovery = 100 * (SSC - SC)/SA Where MS = Matrix spike 
MSD = Matrix spike duplicate 

RPD =«{SSCMS - SSCMSD} * 2) I (SSCMS + SSCMSD»*100 

SSC = Spiked sample concentration 
SC = Sample concentration 

SA = Spike added 

MS/MSD samples: to ( II 
I I SPib-- Sample Spike S;;~e------ M~~pn;- _. m JI Matrix Spike Duplicate II MS/MSD I 

Added Cone. Concentration II II I 
I, Compound ., (Percent Recovery Percent Recovery RPDI 

Reported Recalc. II Reported Recalc •. -" Reported L _ Recalc. I 
Gasoline. (8015) 

Diesel (8015) !~o I Ltv 

(;14- 0. 

II 1 ,. ,I D 1131-. + I~'-f·t II ~ I 1't-tt II ~,,<> I ~~. ~ II cr·::;- I ,.;) I, 
Benzene (8021 B) 

Methane (RSK-175) 

2,4-0 (8151) 

Dinoseb (8151) 

Naphthalene (8310) 

Anthracene (8310) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Comments: Referto Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% 
of the recalculated results. 

MSDCLCNew. wpd 



LDC #: 2/';71.~ VALIDATION FINDINGS WORKSHEET Page:_1_of_1_ 

Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification Reviewer:---.!2B. 
v 2nd Reviewer:~ 

METHOD: _"GC _HPLC -

The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

%Recovery = 100 * (SSC - SC)/SA Where SSC = Spiked sample concentration 
SA = Spike added 

SC = Sample concentration 

RPD =«{SSCLCS - SSCLCSD} * 2) I (SSCLCS + SSCLCSD»*100 

LCS/LCSD samples: 11 0 Z-l i) It - L cA 

LCS = Laboratory Control Sample LCSD = Laboratory Control Sample duplicate 

Spike Spike Sample I LCS " LCSD II LCS/LCSD I 
Added Concentration I II II I 

( Percent Recovery Percent Recovery RPD 

Ii LCS .I Reported Recalc.!! Reported Recalc. II Reported Recalc. II 
Gasoline (8015) 

Diesel (8015) Ltv·a 3l::J.. ~y~o ff·v 
Benzene (80218) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (8310) 

Anthracen'e (8310) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
results do not aQree .within 10.0% of the recalculated results. 

LCSCLCNew.wpd 



LOC#: 2E. 

METHOD: .:i... GC _ HPLC 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page: _1_of_1_ 
Reviewer: --=B:.:,.R",--_ 

2nd Reviewer: ~ 

It N N/A 

~ 
Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds within 10% of the reported results? 

Concentration= (A)(Fv)(Df) 

(RF)(Vs or Ws)(%S/1 00) 

A= Area or height of the compound to be measured 
Fv= Final Volume of extract 
Df= Dilution Factor 

RF= Average response factor of the compound 
In the initial calibration 

Vs= Initial volume of the sample 
Ws= Initial weight of the sample 

# SamplelD 

~~ 

Example: 

Sample 10. .3 Compound Name ff ff -.f)~ Cc (t) - Cz.-{) 

Concentration = __ --=-!lf~p_. ______ -:-____________ _ 
,40 ~ to It-LQ; 

~~=: 31--" ~I! 
~ (8 f> &"(.. 1'2 ?-2<-/)C S- ) _:: 37-S~S~J-
(113~2-SV )C sO .~)(,,) ~ 

Reported Recalculated Results 'cf 
Compound Concentrations Concentrations Qual ifications 

( , ) ( ) 

Comments: ____________________________________________________________________________________________________________ __ 

SAMPCALCnew.wpd 



EPA_NO 

KC127 

KC128 

KC130 

KC131 

KC132 

KC133 

KC134 

KC135 

KC136 

KC127 

KC127 

KC128 

KC128 

KC130 

KC130 

KC131 

KC131 

KC132 

KC132 

KC133 

KC133 

KC134 

KC134 

KC135 

MCBH Kaneohe, Fuel Farms, CTO HC25 - SOG 72613 
LOC 31376 

LAB_SAMPLE DF ANALYTE COLL_DATE ANAL_DATE QCLev RESULT UNITS LAB_Q 

METHOD: 6020A 
AY92010 

AY92011 

AY92013 

AY92014 

AY92015 

AY92016 

AY92017 

AY92018 

AY92019 

5 Lead 

5 Lead 

5 Lead 

5 Lead 

5 Lead 

5 Lead 

5 Lead 

5 Lead 

5 Lead 

METHOD: 8015C ORO 
AY92010 TPH-DRO (CIO-C24) 

TPH-LRO (C24-C36) 

TPH-DRO (CI0-C24) 

TPH-LRO (C24-C36) 

TPH-DRO (CI0-C24) 

TPH-LRO (C24-C36) 

TPH-DRO (CI0-C24) 

TPH-LRO (C24-C36) 

TPH-DRO (CI0-C24) 

TPH-LRO (C24-C36) 

TPH-DRO (CI0-C24) 

TPH-LRO (C24-C36) 

TPH-DRO (CIO-C24) 

TPH-LRO (C24-C36) 

TPH-DRO (CI0-C24) 

AY92010 

AY92011 

AY92011 

AY92013 

AY92013 

AY92014 

AY92014 

AY92015 

AY92015 

AY92016 

AY92016 

AY92017 

AY92017 

AY92018 

01129/201408:25 02/13/2014 19:07 Std 

01129/201408:50 02/13/201419:13 Std 

01130/201410:20 02/13/201419:18 Full 

01130/2014 10:40 02/13/2014 19:24 Std 

0113012014 13:00 02/1312014 19:30 Std 

01130/201413:10 02/13/201419:36 Std 

01130/201413:15 02/13/201419:42 Std 

01130/2014 14:25 02/13/2014 19:48 Std 

01130/2014 14:35 02/13/2014 19:54 Std 

011291201408:25 02/18/2014 12:18 Std 

01129/201408:25 02/18/201412:18 Std 

01/29/201408:50 02/18/2014 12:44 Std 

01129/201408:50 02/18/2014 12:44 Std 

0113012014 10:20 02/18/2014 13:10 Full 

01130/201410:20 02/18/201413:10 Full 

01/30/2014 10:40 02/18/2014 13:37 Std 

0113012014 10:40 02/18/2014 13:37 Std 

0113012014 13:00 02/18/2014 14:03 Std 

0113012014 13:00 02/18/2014 14:03 Std 

0113012014 13:10 02/18/2014 14:30 Std 

01130/201413:10 02/18/201414:30 Std 

01130/201413:15 02/18/201414:56 Std 

01130/201413:15 02/18/201414:56 Std 

01130/201414:25 02/18/201415:23 Std 

4.6 

0.97 

2.1 

1.3 

2.0 

1.5 

1.6 

1.6 

1.0 

1.3 

13.0 

1.2 

12.0 

1.3 

13.0 

1.2 

12.0 

1.2 

12.0 

1.3 

13.0 

1.2 

12.0 

1.2 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

Page 1 of 10 

AECOM 

LOQ LOD REV Q_C 

0.64 0.320 

0.60 0.300 

0.65 0.330 

0.60 0.300 

0.58 0.290 

0.63 0.310 

0.62 0.310 

0.58 0.290 

0.57 0.280 

6 1.3 U 

13 13.0 U 

6 1.2 U 

12 12.0 U 

7 1.3 U 

13 13.0 U 

6 1.2 U 

12 12.0 U 

6 1.2 U 

12 12.0 U 

6 1.3 U 

13 13.0 U 

6 1.2 U 

12 12.0 U 

6 1.2 U 

NAVFAC Validation 



EPA_NO LAB_SAMPLE DF ANALYTE 

KC135 

KC136 

KC136 

KC126 

KC127 

KC128 

KC129 

KC130 

KC131 

KC132 

KC133 

KC134 

KC135 

KC136 

KC126 

KC126 

KC126 

KC126 

KC127 

KC127 

KC127 

KC127 

KC128 

KC128 

KC128 

METHOD: 8015C ORO 
AY92018 

AY92019 

AY92019 

METHOD: 8015C GRO 
AY92009 

AY92010 

AY92011 

AY92012 

AY92013 

AY92014 

AY92015 

AY92016 

AY92017 

AY92018 

AY92019 

METHOD: 8260C 
AY92009 

AY92009 

AY92009 

AY92009 

AY92010 

AY92010 

AY92010 

AY92010 

AY92011 

AY92011 

AY92011 

Page 2 of 10 

TPH-LRO (C24-C36) 

TPH-DRO (CI0-C24) 

TPH-LRO (C24-C36) 

Gasoline Range Organics 

Gasoline Range Organics 

Gasoline Range Organics 

Gasoline Range Organics 

Gasoline Range Organics 

Gasoline Range Organics 

Gasoline Range Organics 

Gasoline Range Organics 

Gasoline Range Organics 

Gasoline Range Organics 

Gasoline Range Organics 

Benzene 

Ethylbenzene 

Toluene 

Total Xylenes 

Benzene 

Ethylbenzene 

Toluene 

Total Xylenes 

Benzene 

Ethylbenzene 

Toluene 

COLL_DATE ANAL_DATE QCLev RESULT UNITS LAB _ Q 

01130/2014 14:25 02/18/2014 15:23 Std 12.0 

01/30/2014 14:35 02/18/2014 18:28 Std 1.1 

0113012014 14:35 02/18/2014 18:28 Std 11.0 

01129/201408:20 02/04/2014 12:39 Std 18.0 

011291201408:25 02/04/2014 15:40 Std 1.0 

01129/201408:50 02/04/2014 16:16 Std 1.0 

01/30/2014 10:00 02/04/2014 13:15 Std 18.0 

01130/201410:20 02/04/201416:52 Full 1.0 

011301201410:40 02/041201417:28 Std 1.0 

01130/2014 13:00 02/04/2014 18:04 Std 0.9 

0113012014 13:10 02/04/2014 18:41 Std 1.0 

01/30/201413:15 02/04/201419:17 Std 1.0 

01130/201414:25 02/04/201419:53 Std 0.9 

0113012014 14:35 02/041201420:29 Std 0.9 

01129/201408:20 02/04/2014 11:44 Std 0.30 

01129/201408:20 02/04/201411:44 Std 0.50 

01129/201408:20 02/04/201411:44 Std 0.30 

01129/201408:20 02/04/201411:44 Std 0.30 

01129/201408:25 02/04/201422:18 Std 0.0026 

01129/201408:25 02/04/201422:18 Std 0.0026 

01129/201408:25 02/04/201422:18 Std 0.0026 

01129/201408:25 02/04/201422:18 Std 0.0026 

01129/201408:50 02/04/201422:39 Std 0.0024 

01129/201408:50 02/04/201422:39 Std 0.0024 

01129/201408:50 02/04/201422:39 Std 0.0024 

mg/Kg U 

mg/Kg U 

mg/Kg U 

ugIL U 

mg/Kg U 

mg/Kg U 

ugIL U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

ugIL 

ugIL 

ugIL 

U 

U 

U 

ugIL U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

LOQ LOD REV Q_C 

12 12.0 U 

6 1.1 U 

11 11.0 u 

50 18.0 u 

3 1.0 U 

2 1.0 U 

50 18.0 UJ *1 

3 1.0 U 

2 1.0 U 

2 0.9 U 

3 1.0 U 

3 1.0 U 

2 0.9 U 

2 0.9 U 

1.0 0.30 U 

1.0 0.50 U 

1.0 0.30 U 

1.0 0.30 u 

0.006 0.0026 U 

0.006 0.0026 U 

0.006 0.0026 U 

0.006 0.0026 U 

0.006 0.0024 U 

0.006 0.0024 U 

0.006 0.0024 U 

NAVFAC Validation 



EPA_NO 

KC128 

KC129 

KC129 

KC129 

KC129 

KC130 

KC130 

KC130 

KC130 

KC131 

KC131 

KC131 

KC131 

KC132 

KC132 

KC132 

KC132 

KC133 

KC133 

KC133 

KC133 

KC134 

KC134 

KC134 

KC134 

KC135 

KC135 

LAB_SAMPLE 

METHOD: 8260C 
AY92011 

AY92012 

AY92012 

AY92012 

AY92012 

AY92013 

AY92013 

AY92013 

AY92013 

AY92014 

AY92014 

AY92014 

AY92014 

AY92015 

AY92015 

AY92015 

AY92015 

AY92016 

AY92016 

AY92016 

AY92016 

AY92017 

AY92017 

AY92017 

AY92017 

AY92018 

AY92018 

Page 3 of 10 

DF ANALYTE 

Total Xylenes 

Benzene 

Ethylbenzene 

Toluene 

Total Xylenes 

Benzene 

Ethylbenzene 

Toluene 

Total Xylenes 

Benzene 

Ethylbenzene 

Toluene 

Total Xylenes 

Benzene 

Ethylbenzene 

Toluene 

Total Xylenes 

Benzene 

Ethylbenzene 

Toluene 

Total Xylenes 

Benzene 

Ethylbenzene 

Toluene 

Total Xylenes 

Benzene 

Ethylbenzene 

COLL_DATE ANAL_DATE QCLev RESULT UNITS LAB_Q 

01129/201408:50 02/04/201422:39 Std 

01130/201410:00 02/04/201412:11 Std 

01130/201410:00 02/04/201412:11 Std 

01130/201410:00 02/04/201412:11 Std 

01130/2014 10:00 02/04/2014 12:11 Std 

01130/2014 10:20 02/04/201423:01 Full 

01130/2014 10:20 02/0412014 23:01 Full 

01130/201410:20 02/04/201423:01 Full 

01130/2014 10:20 02/04/2014 23:01 Full 

0113012014 10:40 02/04/201423:23 Std 

01/30/2014 10:40 02/04/201423:23 Std 

0113012014 10:40 02/04/201423:23 Std 

01130/2014 10:40 02/04/201423:23 Std 

0113012014 13:00 02/04/201423:44 Std 

01130/2014 13:00 02/04/201423:44 Std 

0113012014 13:00 02/04/201423:44 Std 

01130/2014 13:00 02/04/201423:44 Std 

0113012014 13:10 02/05/201400:06 Std 

01130/2014 13:10 02/05/201400:06 Std 

01130/201413:10 02/05/201400:06 Std 

01130/2014 13:10 02/05/201400:06 Std 

01130/2014 13:15 02/05/201400:28 Std 

01130/201413:15 02/05/201400:28 Std 

01130/201413:15 02/05/201400:28 Std 

01130/201413:15 02/05/201400:28 Std 

01130/2014 14:25 02/05/201400:49 Std 

01130/2014 14:25 02/05/201400:49 Std 

0.0024 

0.30 

0.50 

0.30 

0.30 

0.0026 

0.0026 

0.0026 

0.0026 

0.0024 

0.0024 

0.0024 

0.0024 

0.0023 

0.0023 

0.0023 

0.0023 

0.0025 

0.0025 

0.0025 

0.0025 

0.0025 

0.0025 

0.0025 

0.0025 

0.0023 

0.0023 

mglKg U 

ugIL 

ugIL 

ugIL 

ugIL 

U 

U 

U 

U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mglKg U 

mg/Kg U 

mglKg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

LOQ LOD REV Q C 

0.006 0.0024 U 

1.0 0.30 UJ *I 

1.0 0.50 UJ *I 

1.0 0.30 UJ *I 

1.0 0.30 UJ *I 

0.006 0.0026 U 

0.006 0.0026 U 

0.006 0.0026 U 

0.006 0.0026 U 

0.006 0.0024 U 

0.006 0.0024 U 

0.006 0.0024 U 

0.006 0.0024 U 

0.006 0.0023 U 

0.006 0.0023 U 

0.006 0.0023 U 

0.006 0.0023 U 

0.006 0.0025 U 

0.006 0.0025 U 

0.006 0.0025 U 

0.006 0.0025 U 

0.006 0.0025 U 

0.006 0.0025 U 

0.006 0.0025 U 

0.006 0.0025 U 

0.006 0.0023 U 

0.006 0.0023 U 

NAVFAC Validation 



EPA_NO LAB_SAMPLE DF ANALYTE 

KC135 

KC135 

KC136 

KC136 

KC136 

KC136 

KC127 

KC127 

KC127 

KC127 

KC127 

KC127 

KC127 

KC127 

KC127 

KC127 

KC127 

KC127 

KC127 

KC127 

KC127 

KC127 

KC127 

KC127 

KC128 

KC128 

METHOD: 8260C 
AY92018 

AY92018 

AY92019 

AY92019 

AY92019 

AY92019 

METHOD: 8270D·SIM 
AY92010 

AY92010 

AY92010 

AY92010 

AY92010 

AY92010 

AY92010 

AY92010 

AY92010 

AY92010 

AY92010 

AY92010 

AY92010 

AY92010 

AY92010 

AY92010 

AY92010 

AY92010 

AY92011 

AY92011 

Page 4 of 10 

Toluene 

Total Xylenes 

Benzene 

Ethylbenzene 

Toluene 

Total Xylenes 

1-Methylnaphthalene 

2-Methylnaphthalene 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo( a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Chrysene 

DIBENZO(A,H)ANTHRACENE 

Fluoranthene 

Fluorene 

Indeno(I,2,3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

1-Methylnaphthalene 

2-Methylnaphthalene 

COLL_DATE ANAL_DATE QCLev RESULT UNITS LAB_Q 

01130/2014 14:25 02/05/201400:49 Std 

0113012014 14:25 02105/201400:49 Std 

01/30/201414:35 02/05/201401:11 Std 

01130/201414:35 02/05/201401:11 Std 

01130/201414:35 02/05/201401:11 Std 

01130/201414:35 02/05/201401:11 Std 

01129/201408:25 02/12/2014 13:29 Std 

01129/201408:25 02/12/2014 13:29 Std 

01129/201408:25 02/12/2014 13:29 Std 

01129/201408:25 02/12/201413:29 Std 

01129/201408:25 02/12/2014 13:29 Std 

01129/201408:25 02/12/2014 13:29 Std 

01129/201408:25 02/12/2014 13:29 Std 

01129/201408:25 02/12/201413:29 Std 

01129/201408:25 02/12/2014 13:29 Std 

01129/201408:25 02/12/2014 13:29 Std 

01129/201408:25 02/12/2014 13:29 Std 

01/29/201408:25 02/12/201413:29 Std 

01129/201408:25 02/12/2014 13:29 Std 

01/29/201408:25 02/1212014 13:29 Std 

01129/201408:25 02/12/2014 13:29 Std 

01129/201408:25 02/12/2014 13:29 Std 

01129/201408:25 02/12/2014 13:29 Std 

01129/201408:25 02/12/2014 13:29 Std 

01129/201408:50 02/12/2014 13:57 Std 

01129/201408:50 02/12/2014 13:57 Std 

0.0023 

0.0023 

0.0023 

0.0023 

0.0023 

0.0023 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00200 

0.00200 

mglKg U 

mg/Kg U 

mglKg U 

mglKg U 

mglKg U 

mg/Kg U 

mglKg U 

mg/Kg U 

mglKg U 

mglKg U 

mglKg U 

mglKg U 

mgIKg U 

mglKg U 

mglKg U 

mg/Kg U 

mglKg U 

mglKg U 

mglKg U 

mglKg U 

mglKg U 

mglKg U 

mglKg U 

mglKg U 

mglKg U 

mglKg U 

LOQ LOD REV Q_C 

0.006 0.0023 u 

0.006 0.0023 U 

0.006 0.0023 U 

0.006 0.0023 U 

0.006 0.0023 U 

0.006 0.0023 U 

0.0064 0.00210 U 

0.0064 0.00210 U 

0.0064 0.00210 U 

0.0064 0.00210 U 

0.0064 0.00210 U 

0.0064 0.00210 U 

0.0064 0.00210 U 

0.0064 0.00210 U 

0.0064 0.00210 U 

0.0064 0.00210 U 

0.0064 0.00210 U 

0.0064 0.00210 U 

0.0064 0.00210 U 

0.0064 0.00210 U 

0.0064 0.00210 U 

0.0064 0.00210 U 

0.0064 0.00210 U 

0.0064 0.00210 U 

0.0060 0.00200 U 

0.0060 0.00200 U 

NAVFAC Validation 



EPA_NO LAB_SAMPLE DF ANALYTE 

KC128 

KC128 

KC128 

KC128 

KC128 

KC128 

KCI28 

KCI28 

KCI28 

KCI28 

KCI28 

KCI28 

KCI28 

KC128 

KCI28 

KCI28 

KC130 

KC130 

KC130 

KC130 

KC130 

KC130 

KC130 

KC130 

KC130 

KC130 

KC130 

METHOD: 8270D-SIM 
AY92011 

AY92011 

AY92011 

AY92011 

AY92011 

AY92011 

AY92011 

AY92011 

AY92011 

AY92011 

AY92011 

AY92011 

AY92011 

AY92011 

AY92011 

AY92011 

AY92013 

AY92013 

AY92013 

AY92013 

AY92013 

AY92013 

AY92013 

AY92013 

AY92013 

AY92013 

AY92013 
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Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo( a )anthracene 

Benzo( a )pyrene 

Benzo(b )f1uoranthene 

Benzo(g,h,i)perylene 

Benzo(k)f1uoranthene 

Chrysene 

DlBENZO(A,H)ANTHRACENE 

Fluoranthene 

Fluorene 

Indeno( I ,2,3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

1-Methylnaphthalene 

2-Methylnaphthalene 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo( a)anthracene 

Benzo(a)pyrene 

Benzo(b )f1uoranthene 

Benzo(g,h,i)perylene 

Benzo(k)f1uoranthene 

Chrysene 

COLL_DATE ANAL_DATE QCLev RESULT UNITS LAB_Q 

01129/201408:50 02112/2014 13:57 Std 

01129/201408:50 02112/2014 13:57 Std 

01129/201408:50 02/12/201413:57 Std 

01129/2014 08:50 02/12/2014 13 :57 Std 

011291201408:50 02/12/201413:57 Std 

01129/201408:50 02112/2014 13:57 Std 

01129/201408:50 02112/2014 13:57 Std 

01129/201408:50 02112/2014 13:57 Std 

01129/201408:50 02112/2014 13:57 Std 

01129/201408:50 02112/201413:57 Std 

01/29/201408:50 02/12/201413:57 Std 

01129/201408:50 02/12/201413:57 Std 

011291201408:50 02/12/201413:57 Std 

011291201408:50 02/12/2014 13:57 Std 

01129/2014 08:50 02/12/2014 13 :57 Std 

01129/201408:50 02/12/2014 13:57 Std 

01130/2014 10:20 02112/2014 14:25 Full 

01130/2014 10:20 02112/2014 14:25 Full 

01130/2014 10:20 02112/2014 14:25 Full 

01130/201410:20 02/12/201414:25 Full 

01130/2014 10:20 02/12/2014 14:25 Full 

01130/2014 10:20 02/12/2014 14:25 Full 

01130/2014 10:20 02/12/2014 14:25 Full 

01130/2014 10:20 02112/2014 14:25 Full 

01130/2014 10:20 02112/2014 14:25 Full 

01130/2014 10:20 02/12/2014 14:25 Full 

01130/2014 10:20 02112/2014 14:25 Full 

0.00200 

0.00200 

0.00200 

0.00200 

0.00200 

0.00200 

0.00200 

0.00200 

0.00200 

0.00200 

0.00200 

0.00200 

0.00200 

0.00200 

0.00200 

0.00200 

0.00220 

0.00220 

0.00220 

0.00220 

0.00220 

0.00220 

0.00220 

0.00220 

0.00220 

0.00220 

0.00220 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mglKg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mglKg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

LOQ LOD REV Q_C 

0.0060 0.00200 U 

0.0060 0.00200 U 

0.0060 0.00200 U 

0.0060 0.00200 U 

0.0060 0.00200 U 

0.0060 0.00200 U 

0.0060 0.00200 U 

0.0060 0.00200 U 

0.0060 0.00200 U 

0.0060 0.00200 U 

0.0060 0.00200 U 

0.0060 0.00200 U 

0.0060 0.00200 U 

0.0060 0.00200 U 

0.0060 0.00200 U 

0.0060 0.00200 U 

0.0065 0.00220 U 

0.0065 0.00220 U 

0.0065 0.00220 U 

0.0065 0.00220 U 

0.0065 0.00220 U 

0.0065 0.00220 U 

0.0065 0.00220 U 

0.0065 0.00220 U 

0.0065 0.00220 U 

0.0065 0.00220 U 

0.0065 0.00220 U 

NAVFAC Validation 



EPA_NO LAB_SAMPLE DF ANALYTE 

KCl30 

KCl30 

KCl30 

KC130 

KCl30 

KC130 

KC130 

KC131 

KC131 

KCl31 

KCB1 

KC131 

KCl3l 

KC131 

KC131 

KC131 

KC131 

KC131 

KC131 

KC131 

KC131 

KC131 

KC131 

KC131 

KC131 

KCl32 

KC132 

METHOD: 8270D-SIM 
AY920l3 

AY92013 

AY92013 

AY92013 

AY920l3 

AY920l3 

AY92013 

AY92014 

AY92014 

AY92014 

AY92014 

AY92014 

AY92014 

AY92014 

AY92014 

AY92014 

AY92014 

AY92014 

AY92014 

AY92014 

AY92014 

AY92014 

AY92014 

AY92014 

AY92014 

AY92015 

AY92015 
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DIBENZO(A,H)ANTHRACENE 

Fluoranthene 

Fluorene 

Indeno( 1 ,2,3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

1-Methylnaphtha1ene 

2-Methylnaphthalene 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo( a)anthracene 

Benzo( a )pyrene 

Benzo(b )f1uoranthene 

Benzo(g,h,i)perylene 

Benzo(k)f1uoranthene 

Chrysene 

DIBENZO(A,H)ANTHRACENE 

Fluoranthene 

Fluorene 

Indeno( 1 ,2,3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

1-Methylnaphtha1ene 

2-Methylnaphtha1ene 

COLL_DATE ANAL_DATE QCLev RESULT UNITS LAB_Q 

0113012014 10:20 02/12/2014 14:25 Full 

01130/2014 10:20 02/12/2014 14:25 Full 

01130/201410:20 02112/201414:25 Full 

01130/2014 10:20 02112/2014 14:25 Full 

01130/2014 10:20 02112/2014 14:25 Full 

01130/2014 10:20 02/12/2014 14:25 Full 

01130/201410:20 02/12/201414:25 Full 

01130/201410:40 02/12/201414:53 Std 

01130/201410:40 02112/201414:53 Std 

01130/2014 10:40 0211212014 14:53 Std 

01130/201410:40 02112/201414:53 Std 

01130/2014 10:40 02112/2014 14:53 Std 

01130/201410:40 02112/201414:53 Std 

01130/2014 10:40 02112/2014 14:53 Std 

01130/201410:40 02112/201414:53 Std 

01130/2014 10:40 02/1212014 14:53 Std 

01130/2014 10:40 02/12/2014 14:53 Std 

0113012014 10:40 02112/2014 14:53 Std 

01130/2014 10:40 02112/2014 14:53 Std 

01130/2014 10:40 02112/2014 14:53 Std 

01130/2014 10:40 02/12/2014 14:53 Std 

01130/2014 10:40 02/12/2014 14:53 Std 

0113012014 10:40 02/12/2014 14:53 Std 

0113012014 10:40 02112/2014 14:53 Std 

01130/2014 10:40 02112/2014 14:53 Std 

01130/2014 13:00 02112/2014 15:21 Std 

01130/2014 13:00 02112/2014 15:21 Std 

0.00220 

0.00220 

0.00220 

0.00220 

0.00220 

0.00220 

0.00220 

0.00200 

0.00200 

0.00200 

0.00200 

0.00200 

0.00200 

0.00200 

0.00200 

0.00200 

0.00200 

0.00200 

0.00200 

0.00200 

0.00200 

0.00200 

0.00200 

0.00200 

0.00200 

0.00190 

0.00190 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mglKg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

LOQ LOD REV Q_C 

0.0065 0.00220 U 

0.0065 0.00220 U 

0.0065 0.00220 U 

0.0065 0.00220 U 

0.0065 0.00220 U 

0.0065 0.00220 U 

0.0065 0.00220 U 

0.0060 0.00200 U 

0.0060 0.00200 U 

0.0060 0.00200 U 

0.0060 0.00200 U 

0.0060 0.00200 U 

0.0060 0.00200 U 

0.0060 0.00200 U 

0.0060 0.00200 U 

0.0060 0.00200 U 

0.0060 0.00200 U 

0.0060 0.00200 U 

0.0060 0.00200 U 

0.0060 0.00200 U 

0.0060 0.00200 U 

0.0060 0.00200 U 

0.0060 0.00200 U 

0.0060 0.00200 U 

0.0060 0.00200 U 

0.0058 0.00190 U 

0.0058 0.00190 U 

NAVFAC Validation 



EPA_NO LAB_SAMPLE DF ANALYTE 

KC132 

KC132 

KC132 

KC132 

KC132 

KC132 

KC132 

KC132 

KC132 

KC132 

KC132 

KC132 

KC132 

KC132 

KC132 

KC132 

KC133 

KC133 

KC133 

KC133 

KC133 

KC133 

KC133 

KC133 

KC133 

KC133 

KC133 

METHOD: 8270D·SIM 
AY92015 

AY92015 

AY92015 

AY92015 

AY92015 

AY92015 

AY92015 

AY92015 

AY92015 

AY92015 

AY92015 

AY92015 

AY92015 

AY92015 

AY92015 

AY92015 

AY92016 

AY92016 

AY92016 

AY92016 

AY92016 

AY92016 

AY92016 

AY92016 

AY92016 

AY92016 

AY92016 
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Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo( a )anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Chrysene 

DlBENZO(A,H)ANTHRACENE 

Fluoranthene 

Fluorene 

lndeno( 1 ,2,3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

I-Methylnaphthalene 

2-Methylnaphthalene 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo( a)anthracene 

Benzo( a )pyrene 

Benzo(b )fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Chrysene 

COLL_DATE ANAL_DATE QCLev RESULT UNITS LAB_Q 

01130/201413:00 02/12/201415:21 Std 

01130/2014 13:00 02/12/2014 15:21 Std 

01130/201413:00 02/12/201415:21 Std 

0113012014 13:00 02/12/2014 15:21 Std 

01130/2014 13:00 02/12/2014 15:21 Std 

01130/2014 13:00 02/12/2014 15:21 Std 

01/30/2014 13:00 02/12/2014 15:21 Std 

0113012014 13:00 02/12/2014 15:21 Std 

01130/2014 13:00 02/12/2014 15:21 Std 

01130/2014 13:00 02/12/2014 15:21 Std 

01130/2014 13:00 02/12/2014 15:21 Std 

0113012014 13:00 02/12/2014 15:21 Std 

01130/201413:00 02/12/201415:21 Std 

0113012014 13:00 02/12/2014 15:21 Std 

0113012014 13:00 02/12/2014 15:21 Std 

01/30/2014 13:00 02/12/2014 15:21 Std 

01130/201413:10 02/12/201415:49 Std 

01130/201413:10 02112/201415:49 Std 

01130/2014 13:10 02/12/2014 15:49 Std 

01130/201413:10 02/12/201415:49 Std 

01130/201413:10 02/12/201415:49 Std 

01130/201413:10 02/12/201415:49 Std 

01130/201413:10 02/12/201415:49 Std 

01130/2014 13:10 02/12/2014 15:49 Std 

01130/2014 13:10 02/12/2014 15:49 Std 

01130/201413:10 02/12/201415:49 Std 

01130/201413:10 02/12/201415:49 Std 

0.00190 

0.00190 

0.00190 

0.00190 

0.00190 

0.00190 

0.00190 

0.00190 

0.00190 

0.00190 

0.00190 

0.00190 

0.00190 

0.00190 

0.00190 

0.00190 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mglKg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

LOQ LOD REV Q C 

0.0058 0.00190 U 

0.0058 0.00190 U 

0.0058 0.00190 U 

0.0058 0.00190 U 

0.0058 0.00190 U 

0.0058 0.00190 U 

0.0058 0.00190 U 

0.0058 0.00190 U 

0.0058 0.00190 U 

0.0058 0.00190 U 

0.0058 0.00190 U 

0.0058 0.00190 U 

0.0058 0.00190 U 

0.0058 0.00190 U 

0.0058 0.00190 U 

0.0058 0.00190 U 

0.0063 0.00210 U 

0.0063 0.00210 U 

0.0063 0.00210 U 

0.0063 0.00210 U 

0.0063 0.00210 U 

0.0063 0.00210 U 

0.0063 0.00210 U 

0.0063 0.00210 U 

0.0063 0.00210 U 

0.0063 0.00210 U 

0.0063 0.00210 U 

NAVFAC Validation 



EPA_NO LAB_SAMPLE DF ANALYTE 

KC133 

KC133 

KC133 

KC133 

KC133 

KC133 

KC133 

KC134 

KC134 

KC134 

KC134 

KC134 

KC134 

KC134 

KC134 

KC134 

KC134 

KC134 

KC134 

KC134 

KC134 

KC134 

KC134 

KC134 

KC134 

KC135 

KC135 

METHOD: 8270D·SIM 
AY92016 

AY92016 

AY92016 

AY92016 

AY92016 

AY92016 

AY92016 

AY92017 

AY92017 

AY92017 

AY92017 

AY92017 

AY92017 

AY92017 

AY92017 

AY92017 

AY92017 

AY92017 

AY92017 

AY92017 

AY92017 

AY92017 

AY92017 

AY92017 

AY92017 

AY92018 

AY92018 
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DIBENZO(A,H)ANTHRACENE 

Fluoranthene 

Fluorene 

Indeno(I,2,3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

1-Methylnaphthalene 

2-Methylnaphthalene 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo( a )anthracene 

Benzo( a )pyrene 

Benzo(b )f1uoranthene 

Benzo(g,h,i)perylene 

Benzo(k)f1uoranthene 

Chrysene 

DIBENZO(A,H)ANTHRACENE 

Fluoranthene 

Fluorene 

Indeno(I,2,3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

I-Methylnaphthalene 

2-Methylnaphthalene 

COLL_DATE ANAL_DATE QCLev RESULT UNITS LAB_Q 

01130/201413:10 02/12/201415:49 Std 

01130/201413:10 02/12/201415:49 Std 

011301201413:10 02/12/201415:49 Std 

01130/201413:10 02/12/201415:49 Std 

01130/201413:10 02/12/201415:49 Std 

01130/201413:10 02/12/201415:49 Std 

01130/201413:10 02/12/201415:49 Std 

01130/201413:15 02/12/201416:17 Std 

01130/201413:15 02/12/201416:17 Std 

01130/201413:15 02/12/201416:17 Std 

01130/201413:15 02/12/201416:17 Std 

01130/201413:15 02/12/201416:17 Std 

01/301201413:15 02/12/201416:17 Std 

011301201413:15 02/12/201416:17 Std 

01130/201413:15 02/12/201416:17 Std 

01130/201413:15 02/12/201416:17 Std 

01/30/201413:15 02/12/201416:17 Std 

01130/201413:15 02/12/201416:17 Std 

01130/201413:15 02/12/201416:17 Std 

01130/201413:15 02/12/201416:17 Std 

01130/201413:15 02/12/201416:17 Std 

01130/201413:15 02/12/201416:17 Std 

01130/201413:15 02/12/201416:17 Std 

01130/201413:15 02/12/201416:17 Std 

01130/201413:15 02/12/201416:17 Std 

01/30/2014 14:25 02/12/2014 16:45 Std 

0113012014 14:25 02/1212014 16:45 Std 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00190 

0.00190 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

LOQ LOD REV Q_C 

0.0063 0.00210 U 

0.0063 0.00210 U 

0.0063 0.00210 U 

0.0063 0.00210 U 

0.0063 0.00210 U 

0.0063 0.00210 U 

0.0063 0.00210 U 

0.0062 0.00210 U 

0.0062 0.00210 U 

0.0062 0.00210 U 

0.0062 0.00210 U 

0.0062 0.00210 U 

0.0062 0.00210 U 

0.0062 0.00210 U 

0.0062 0.00210 U 

0.0062 0.00210 U 

0.0062 0.00210 U 

0.0062 0.00210 U 

0.0062 0.00210 U 

0.0062 0.00210 U 

0.0062 0.00210 U 

0.0062 0.00210 U 

0.0062 0.00210 U 

0.0062 0.00210 U 

0.0062 0.00210 U 

0.0058 0.00190 U 

0.0058 0.00190 U 

NAVFAC Validation 



EPA_NO LAB_SAMPLE DF ANALYTE 

KC135 

KC135 

KC135 

KC135 

KC135 

KC135 

KC135 

KC135 

KC135 

KC135 

KC135 

KC135 

KC135 

KC135 

KC135 

KC135 

KC136 

KC136 

KC136 

KC136 

KC136 

KC136 

KC136 

KC136 

KC136 

KC136 

KC136 

METHOD: 8270D-SIM 
AY92018 

AY92018 

AY92018 

AY92018 

AY92018 

AY92018 

AY92018 

AY92018 

AY92018 

AY92018 

AY92018 

AY92018 

AY92018 

AY92018 

AY92018 

AY92018 

AY92019 

AY92019 

AY92019 

AY92019 

AY92019 

AY92019 

AY92019 

AY92019 

AY92019 

AY92019 

AY92019 

Page 9 of 10 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo( a )anthracene 

Benzo(a)pyrene 

Benzo(b )f1uoranthene 

Benzo(g,h,i)perylene 

Benzo(k)f1uoranthene 

Chrysene 

DIBENZO(A,H)ANTHRACENE 

Fluoranthene 

Fluorene 

Indeno( 1 ,2,3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

I-Methylnaphthalene 

2-Methylnaphthalene 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo( a)anthracene 

Benzo( a )pyrene 

Benzo(b )f1uoranthene 

Benzo(g,h,i)perylene 

Benzo(k)f1uoranthene 

Chrysene 

COLL DATE ANAL_DATE QCLev RESULT UNITS LAB_Q 

011301201414:25 02/12/201416:45 Std 

01130/2014 14:25 02/12/2014 16:45 Std 

01/30/2014 14:25 02112/2014 16:45 Std 

0113012014 14:25 02/1212014 16:45 Std 

01130/2014 14:25 02/12/2014 16:45 Std 

0113012014 14:25 02/12/2014 16:45 Std 

0113012014 14:25 02/12/2014 16:45 Std 

01130/2014 14:25 02/12/2014 16:45 Std 

01130/2014 14:25 02/12/2014 16:45 Std 

01130/2014 14:25 02/12/2014 16:45 Std 

0113012014 14:25 02/12/2014 16:45 Std 

01130/201414:25 02/12/201416:45 Std 

01130/201414:25 02/12/201416:45 Std 

0113012014 14:25 02/12/2014 16:45 Std 

0113012014 14:25 02/12/2014 16:45 Std 

0113012014 14:25 02/12/2014 16:45 Std 

01130/2014 14:35 02/12/2014 18:09 Std 

01130/2014 14:35 02/12/2014 18:09 Std 

0113012014 14:35 02/12/2014 18:09 Std 

01130/2014 14:35 02/12/2014 18:09 Std 

01/30/2014 14:35 02/12/2014 18:09 Std 

0113012014 14:35 02/12/2014 18:09 Std 

01130/2014 14:35 02/12/2014 18:09 Std 

01130/2014 14:35 02/12/2014 18:09 Std 

01130/2014 14:35 02/12/2014 18:09 Std 

01130/2014 14:35 02/1212014 18:09 Std 

01130/2014 14:35 02/12/2014 18:09 Std 

0.00190 

0.00190 

0.00190 

0.00190 

0.00190 

0.00190 

0.00190 

0.00190 

0.00190 

0.00190 

0.00190 

0.00190 

0.00190 

0.00190 

0.00190 

0.00190 

0.00190 

0.00190 

0.00190 

0.00190 

0.00190 

0.00190 

0.00190 

0.00190 

0.00190 

0.00190 

0.00190 

mglKg U 

mglKg U 

mg/Kg U 

mg/Kg U 

mglKg U 

mgIKg U 

mglKg U 

mglKg U 

mglKg U 

mglKg U 

mglKg U 

mglKg U 

mglKg U 

mglKg U 

mg/Kg U 

mgIKg U 

mglKg U 

mglKg U 

mg/Kg U 

mglKg U 

mglKg U 

mglKg U 

mglKg U 

mg/Kg U 

mglKg U 

mglKg U 

mglKg U 

LOQ LOD REV Q C 

0.0058 0.00190 U 

0.0058 0.00190 U 

0.0058 0.00190 U 

0.0058 0.00190 U 

0.0058 0.00190 U 

0.0058 0.00190 U 

0.0058 0.00190 U 

0.0058 0.00190 U 

0.0058 0.00190 U 

0.0058 0.00190 U 

0.0058 0.00190 U 

0.0058 0.00190 U 

0.0058 0.00190 U 

0.0058 0.00190 U 

0.0058 0.00190 U 

0.0058 0.00190 U 

0.0057 0.00190 U 

0.0057 0.00190 U 

0.0057 0.00190 U 

0.0057 0.00190 U 

0.0057 0.00190 U 

0.0057 0.00190 U 

0.0057 0.00190 U 

0.0057 0.00190 U 

0.0057 0.00190 U 

0.0057 0.00190 U 

0.0057 0.00190 U 

NAVFAC Validation 



EPA_NO LAB_SAMPLE DF ANALYTE COLL_DATE ANAL_DATE QCLev RESULT UNITS LAB_Q LOQ LOD REV Q_C 

METHOD: 8270D·SIM 
KC136 AY92019 DIBENZO(A,H)ANTHRACENE 01130/2014 14:35 02/12/201418:09 Std 0.00190 mg/Kg U 0.0057 0.00190 U 

KC136 AY92019 Fluoranthene 01130/2014 14:35 02/12/2014 18:09 Std 0.00190 mg/Kg U 0.0057 0.00190 U 

KC136 AY92019 Fluorene 01130/2014 14:35 02/12/201418:09 Std 0.00190 mg/Kg U 0.0057 0.00190 U 

KC136 AY92019 Indeno(I,2,3-cd)pyrene 01130/2014 14:35 02/12/2014 18:09 Std 0.00190 mg/Kg U 0.0057 0.00190 U 

KC136 AY92019 Naphthalene 01130/2014 14:35 02/12/2014 18:09 Std 0.00190 mg/Kg U 0.0057 0.00190 U 

KC136 AY92019 Phenanthrene 01130/2014 14:35 02/12/2014 18:09 Std 0.00190 mg/Kg U 0.0057 0.00190 U 

KC136 AY92019 Pyrene 01130/201414:35 02112/2014 18:09 Std 0.00190 mg/Kg U 0.0057 0.00190 U 

Page 10 of 10 NAVFAC Validation 



LDC Report# 31376B1 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

MCBH Kaneohe, Fuel Farms, CTO HC25 

January 31, 2014 

March 11, 2014 

SoillWater 

Volatiles 

Standard & Full 

APPL, Inc. 

Sample Delivery Group (SDG): 72621 

Sample Identification 

KC137 
KC138 
KC139** 
KC140 
KC141 

**Indicates sample underwent Full review 
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Introduction 

This data review covers 4 soil samples and one water sample listed on the cover sheet 
including dilutions and reanalysis as applicable. The analyses were per EPA SW 846 
Method 8260C for Volatiles which are Benzene, Toluene, Ethylbenzene and Xylenes 
(BTEX). 

This review follows the Technical Memorandum, Supplemental Remedial Investigation 
Work Plan, Former Fuel Farm Sludge Disposal Area, Marine Corps Base Hawaii, 
Kaneohe Bay, Oahu, Hawaii (December 2013), the U.S. NAVFAC Pacific 
Environmental Restoration (ER) Program, February 2007, and the U.S. Department of 
Defense Quality Systems Manual for Environmental Laboratories, Version 4.2 (October 
2010). 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

Samples indicated by a double asterisk on the front cover underwent a Full review. A 
Standard review was performed on all of the other samples. Raw data were not 
evaluated for the samples reviewed by Standard criteria since this review is based on 
QC data. 

The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

UJ Indicates the compound or analyte was analyzed for but not detected. The 
sample detection limit is an estimated value. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 

V:ILOGINIWILCHEEIKANEOHEI3137681_W34.DOC 2 



Qualification Code Reference 

H Holding times were exceeded. 

S Surrogate recovery was outside QC limits. 

C Calibration %RSD, r, r2 or %0 were noncompliant 

R Calibration RRF was <0.05. 

B Presumed contamination from preparation (method blank) 

L Laboratory Control Sample/Laboratory Control Sample Duplicate %R or RPD 
was not within control limits 

Q MS/MSD recovery was poor 

E MS/MSD or Duplicate RPD was high. 

Internal standard performance was unsatisfactory 

M Instrument Performance Check (BFB or DFTPP) was noncompliant 

T Presumed contamination from trip blank. 

F Presumed contamination from FB or ER. 

o The analysis with this flag should not be used because another more technically 
sound analysis is available. 

P Instrument performance for pesticides was poor 

*# Unusual problems found with the data. The number following the asterisk (*) will 
indicate the section in the validation report where a description of the problem 
can be found. 

V:ILOGINIWILCHEEIKANEOHEI31376B1_W34,DOC 3 



I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. GC/MS Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

All ion abundance requirements were met. 

III. Initial Calibration 

Initial calibration was performed using required standard concentrations. 

Percent relative standard deviations (%RSO) were less than or equal to 15.0% for all 
compounds. 

Average relative response factors (RRF) for all compounds were within method and 
validation criteria. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

Percent differences (%0) between the initial calibration RRF and the continuing 
calibration RRF were within the method criteria of less than or equal to 20.0% for all 
compounds. 

The percent differences (%0) of the second source calibration standard were less than 
or equal to 25.0% for all compounds. 

All of the continuing calibration relative response factors (RRF) were within method and 
validation criteria. 

V. Blanks 

Method blanks were reviewed for each matrix as applicable. No volatile contaminants 
were found in the method blanks. 

Sample KC137 was identified as a trip blank. No volatile contaminants were found. 

Sample KC152 (from SOG 72662) was identified as an equipment blank. No volatile 
contaminants were found. 

Sample KC151 (from SOG 72662) was identified as a field blank. No volatile 
contaminants were found. 

V:ILOGINIWILCH EEIKANEOHEI31376B 1_W34. DOC 4 



VI. Surrogate Spikes 

Surrogates were added to all samples and blanks as required by the method. All 
surrogate recoveries (%R) were within QC limits. 

VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VIII. laboratory Control Samples (lCS) 

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits. 

IX. Regional Quality Assurance and Quality Control 

Not applicable. 

X. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XI. Target Compound Identifications 

All target compound identifications were within validation criteria for samples on which a 
Full review was performed. Raw data were not evaluated for the samples reviewed by 
Standard criteria. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria for samples on which a Full 
review was performed. Raw data were not evaluated for the samples reviewed by 
Standard criteria. 

XIII. Tentatively Identified Compounds (TICs) 

Tentatively identified compounds were not reported by the laboratory. 

XIV. System Performance 

The system performance was acceptable for samples on which a Full review was 
performed. Raw data were not evaluated for the samples reviewed by Standard criteria. 

XV. Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 
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XVI. Field Duplicates 

No field duplicates were identified in this SDG. 
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MeBH Kaneohe, Fuel Farms, eTO HC25 
Volatiles - Data Qualification Summary - SDG 72621 

No Sample Data Qualified in this SDG 

MeBH Kaneohe, Fuel Farms, CTO HC25 
Volatiles - Laboratory Blank Data Qualification Summary - SDG 72621 

No Sample Data Qualified in this SDG 

MeBH Kaneohe, Fuel Farms, eTO HC25 
Volatiles - Field Blank Data Qualification Summary - SDG 72621 

No Sample Data Qualified in this SDG 

V:ILOGINIWILCH EEIKAN EOHEI31376B 1_W34. DOC 7 



LOC #: 31376B1 
SOG #: 72621 
Laboratory: APPL. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level III/IV 

METHOD: GC/MS Volatiles (BTEX)(EPA SW 846 Method 8260C) 

Date: 3 fttl,., 
Page:-Lof-L 

Reviewer: 61\ 
2nd Reviewer: 6 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

XVI. 

XVII. 

Note: 

V~litf:dinn ArA~ ~, 

Technical holding times Il Sampling dates: 1(~~ll'1 
GC/MS Instrument performance check fr-
Initial calibration A-- K.~f) ~ l~!) . 

~I CLv~~? Continuing calibration/ICV J... IGv 

Blanks A-
Surrogate spikes A-
Matrix spike/Matrix spike duplicates Aj U.) ~J ,,)pe.e • 

" Laboratory control samples Pr- Lc.s 
Regional Quality Assurance and Quality Control N 

Internal standards 

Target compound identification 

Compound quantitation/RLs/LOQs/LODs 

Tentitatively identified compounds (TICs) 

System performance 

Overall assessment of data 

Field duplicates 

Field blanks 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

j/J-

n- Not reviewed for Level III validation. 

A- Not reviewed for Level III validation. 

,J Not reviewed for Level III validation. 

A- Not reviewed for Level III validation. 

h-
1\) 
Nf) fYl>~ ( P5:;: K-C ( S- f 

IE. > <. 152-
ND = No compounds detected 
R = Rinsate 

~. l c{ 
D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Validated Samples: ** Indic~~s ~tmple underwent Level IV validation 
0' 1- "'J~ H/" 

- -
1 KC137 W 11 21 31 
.... -2 KC138 12 22 32 .. 

3'- KC139** 13 23 33 

.f KC140 14 24 34 

5 KC141 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 40 

31376B1W.wpd 

c;... Z- "\ '/ 

/ f\b Co lit-
J 

-1 '-to 2-d~A-T -I3L -
-/~ 0 '2dS:-1t-1VJ - 5 L 



LDC #: __ '3 -,-' 3L...l1-f---,,-=B-,-J VALIDATION FINDINGS CHECKLIST 

Method: Volatiles SW 846 Method 

Were all percent relative standard deviations (%RSD) ::: 15% and relative response 
factors 

Was 

Was a 

Was a method blank analyzed at least once every 12 hours for each matrix and 

Was there contamination in the method blanks? If yes, please see the Blanks 
validation worksheet. 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil I Water. 

Was a MS/MSD of each matrix? 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 

Level IV checklist_8260C.wpd 

Page:-.l.of '2.., 
Reviewer: " R 

2nd Reviewer: b 



VALIDATION FINDINGS CHECKLIST 

Field blanks were identified in this SDG. 

Target compounds were detected in the field blanks. 

Level IV checklist_8260C.wpd 

Page:~of~ 
Reviewer: :6 "-

2nd Reviewer: b 



TARGET COMPOUND WORKSHEET 

METHOD: VOA 

A. Chloromethane U. 1,1 ,2-Trichloroethane 00. 2,2-Dichloropropane III. n-Butylbenzene CCCC.1-Chlorohexane 

B. Bromomethane V. Benzene PP. Bromochloromethane JJJ. 1,2-Dichlorobenzene DODD. Isopropyl alcohol 

C. Vinyl choride W. trans-1,3-Dichloropropene QQ. 1, 1-Dichloropropene KKK. 1,2,4-Trichlorobenzene EEEE. Acetonitrile 

D. Chloroethane X. Bromoform RR. Dibromomethane LLL. Hexachlorobutadiene FFFF. Acrolein 

E. Methylene chloride Y. 4-Methyl-2-pentanone SS. 1,3-Dichloropropane MMM. Naphthalene GGGG. Acrylonitrile 

F. Acetone Z. 2-Hexanone TT. 1,2-Dibromoethane NNN. 1,2,3-Trichlorobenzene HHHH.1,4-Dioxane 

G. Carbon disulfide AA. Tetrachloroethene UU. 1,1,1 ,2-Tetrachloroethane 000. 1,3,5-Trichlorobenzene 1111. Isobutyl alcohol 

H. 1, 1-Dichloroethene BB. 1,1 ,2,2-Tetrachloroethane W. Isopropyl benzene PPP. trans-1 ,2-Dichloroethene JJJJ. Methacrylonitrile 

I. 1, 1-Dichloroethane CC. Toluene WW. Bromobenzene QQQ. cis-1,2-Dichloroethene KKKK. Propionitrile 

J. 1,2-Dichloroethene, total DO. Chlorobenzene XX. 1,2,3-Trichloropropane RRR. m,p-Xylenes LLLL. Ethyl ether 

K. Chloroform EE. Ethylbenzene YV. n-Propylbenzene SSS. o-Xylene MMMM. Benzyl chloride 

L. 1,2-Dichloroethane FF. Styrene ZZ. 2-Chlorotoluene TTT. 1,1,2-Trichloro-1 ,2,2-trifluoroethane NNNN. lodomethane 

M. 2-Butanone GG. Xylenes, total AAA. 1,3,5-Trimethylbenzene UUU. 1,2-Dichlorotetrafluoroethane 0000. 1 ,1-Difluoroethane 

N. 1,1, 1-Trichloroethane HH. Vinyl acetate BBB. 4-Chlorotoluene VW. 4-Ethyltoluene PPPP. 

O. Carbon tetrachloride II. 2-Chloroethylvinyl ether CCC. tert-Butylbenzene WWW. Ethanol QQQQ. 

P. Bromodichloromethane JJ. Dichlorodifluoromethane ODD. 1,2,4-Trimethylbenzene XXX. Di-isopropyl ether RRRR. 

Q. 1,2-Dichloropropane KK. Trichlorofluoromethane EEE. sec-Butyl benzene YVY. tert-Butanol SSSS. 

R. cis-1, 3-Dichloropropene LL. Methyl-tert-butyl ether FFF. 1,3-Dichlorobenzene ZZZ. tert-Butyl alcohol TTTT. 

S. Trichloroethene MM. 1,2-Dibromo-3-chloropropane GGG. p-Isopropyltoluene AAAA. Ethyl tert-butyl ether UUUU. 

T. Dibromochloromethane NN. Methyl ethyl ketone HHH. 1,4-Dichlorobenzene BBBB. tert-Amyl methyl ether WW. 

COMPNDL_ VOA.wpd 



LDC #: 31376B1 VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 8260C) 

Page: ( of / 
Reviewer: BR 

2nd Reviewer: <::C:-

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified 

below using the following calculations: 

RRF = (A,J(Cis)/(Ais)(C,J 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX.) 

Calibration 

# Standard ID Date Compound (IS) 

1 ICAl 2/4/2014 Benzene 

Thor Ethylbenzene 

(IS1) 

(IS2) 

Ax = Area of Compound 

Cx = Concentration of compound, 

S= Standard deviation of the RRFs, 

Reported Recalculated 

RRF RRF 

(RRF 5 std) (RRF 5 std) 

1.3750 1.3750 

1.9840 1.9836 

Reported 

Average RRF 

(Initial) 

1.5 

2.1 

Ais = Area of associated internal standard 

Cis = Concentration of internal standard 

X = Mean of the RRFs 

Recalculated Reported Recalculated 

Average RRF %RSD %RSD 

(Initial) 

1.5 5.6 5.6 

2.1 6 6 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 



i 

LDC#: 31376B1 VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Calculation Verification 

Page: (of 1 
Reviewer: " BR 

2nd Reviewer: 4 
METHOD: GC/MS VOA (EPA SW 846 Method 8260B) 

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated 

for the compounds identified below using the following calculation: 

Where: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF ave. RRF = initial calibration average RRF 

RRF = (Ax)(Cis)/(Ais)(Cx) RRF = continuing calibration RRF 

Ax = Area of compound, 

Cx = Concentration of compound, 

Ais = Area of associated internal standard 

Cis = Concentration of internal standard 

Reported Recalculated Reported Recalculated 

Calibration Average RRF RRF RRF %D %D 

# Standard ID Date Compound (IS) (Initial) (CC) (CC) 

1 0205T03 2/5/2014 Benzene (IS1) 1.466 1.308 1.308 11 11 

Ethylbenzene (IS2) 2.099 1.965 1.965 6.4 6.4 

I I I I I I I I I I 
Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 



LDC#: 3]31'1061 VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 8260C) 

Page:----L-of-l-
Reviewer: BR 
2nd reviewer: ~ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Sample 10: '2., 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reoorted Recalculated Difference 

Dibromofluoromethane 

1,2-Dichloroethane-d4 'Sl). J2-~ ~". (" l..2..s-3 I ,~ I I '? () 

Toluene-dB 54 . 'L1-1 t:;-'1-. 5(lA1f q 1- ~ f+~' 0 
Bromofluorobenzene C:;-{, . "I5Q t?1-. nCV-itf io I lUI cJ 

SIlO ample 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SIlO ample 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SIlO ample 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reoorted Recalculated Difference 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SIlO ample 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reoorted Recalculated Difference 

Dibromofluoromethane 

1,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.1SC 



LDG #: 3t3]te~ J VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 8260C) 

Page:_{ of-.L 
Reviewer:_=BR'-'--__ 

2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were recalculated 
for the compounds identified below using the following calculation: 

% Recovery = 100 * SSC/SA Where: SSC = Spiked sample concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS ID: I '-t D 20 S- Irr - L. c...& 

1-Dichloroethene 

Trichloroethene 

Benzene 

Toluene 

Chlorobenzene 

Spike 
Added 

o .09b 
J; 

Spiked Sample 
Concentration 

LCS 

o . V'-(~ 
o· Ot..fS} 

- () 
.2-

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

LCSCLC.1SC 



LDC #: ;) ,13 :rtf>} VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

N N/A Were all reported results recalculated and verified for all level IV samples? 

Page:---L-of_' _ 
Reviewer: BR 
2nd reviewer: Jl. 

iETHOD: GCiMS VOA (EPA SW 846 Method 8260C) 

N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A,,)(I.l(DF) 
(As)(RRF)(Vo)(%S) 

Ax = Area of the characteristic ion (EICP) for the 
compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

Is = Amount of internal standard added in nanograms 
(ng) 

RRF = Relative response factor of the calibration standard. 

Vo = Volume or weight of sample pruged in milliliters (ml) 
or grams (g). 

Of = Dilution factor. 

%S = Percent solids, applicable to soils and solid matrices 
onlv. 

# Sample 10 Compound 

RECALC.1SC 

Example: 

Sample 1.0. _.....:3:...£.._, 

Reported 
Concentration 

( ) 

Calculated 
Concentration 

( ) 

(/ 

Qualification 



LDC Report# 31376S2b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: MCSH Kaneohe, Fuel Farms, CTO HC25 

Collection Date: January 31,2014 

LDC Report Date: March 11,2014 

Matrix: Soil 

Parameters: Polynuclear Aromatic Hydrocarbons 

Validation Level: Standard & Full 

Laboratory: APPL, Inc. 

Sample Delivery Group (SDG): 72621 

Sample Identification 

KC138 
KC139** 
KC140 
KC141 

**Indicates sample underwent Full review 
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Introduction 

This data review covers 4 soil samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analyses were per EPA SW 846 Method 8270D using 
Selected Ion Monitoring (SIM) for Polynuclear Aromatic Hydrocarbons. 

This review follows the Technical Memorandum, Supplemental Remedial Investigation 
Work Plan, Former Fuel Farm Sludge Disposal Area, Marine Corps Base Hawaii, 
Kaneohe Bay, Oahu, Hawaii (December 2013), the u.S. NAVFAC Pacific 
Environmental Restoration (ER) Program, February 2007, and the U.S. Department of 
Defense Quality Systems Manual for Environmental Laboratories, Version 4.2 (October 
2010). 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

Samples indicated by a double asterisk on the front cover underwent a Full review. A 
Standard review was performed on all of the other samples. Raw data were not 
evaluated for the samples reviewed by Standard criteria since this review is based on 
QC data. 

The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

UJ Indicates the compound or analyte was analyzed for but not detected. The 
sample detection limit is an estimated value. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 
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Qualification Code Reference 

H Holding times were exceeded. 

S Surrogate recovery was outside QC limits. 

C Calibration %RSD, r, ~ or %D were noncompliant 

R Calibration RRF was <0.05. 

B Presumed contamination from preparation (method blank) 

L Laboratory Control Sample/Laboratory Control Sample Duplicate %R or RPD 
was not within control limits 

Q MS/MSD recovery was poor 

E MS/MSD or Duplicate RPD was high. 

Internal standard performance was unsatisfactory 

M Instrument Performance Check (BFB or DFTPP) was noncompliant 

T Presumed contamination from trip blank. 

F Presumed contamination from FB or ER. 

D The analysis with this flag should not be used because another more technically 
sound analysis is available. 

P Instrument performance for pesticides was poor 

*# Unusual problems found with the data. The number following the asterisk (*) will 
indicate the section in the validation report where a description of the problem 
can be found. 
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I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. GC/MS Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. All ion abundance 
requirements were met. 

III. Initial Calibration 

Initial calibration was performed using required standard concentrations. 

Percent relative standard deviations (%RSO) were less than or equal to 15.0% for all 
compounds. 

Average relative response factors (RRF) for all compounds were within method and 
validation criteria. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

Percent differences (%0) between the initial calibration RRF and the continuing 
calibration RRF were within the method criteria of less than or equal to 20.0% for all 
compounds. 

The percent differences (%0) of the second source calibration standard were less than 
or equal to 25.0% for all compounds. 

All of the continuing calibration relative response factors (RRF) were within method and 
validation criteria. 

V. Blanks 

Method blanks were reviewed for each matrix as applicable. No polynuclear aromatic 
hydrocarbon contaminants were found in the method blanks. 

Sample KC152 (from SOG 72662) was identified as an equipment blank. No 
polynuclear aromatic hydrocarbon contaminants were found. 

Sample KC151 (from SOG 72662) was identified as a field blank. No polynuclear 
aromatic hydrocarbon contaminants were found. 

V:ILOGINIWILCHEEIKAN EOH EI31376B2B_W34. DOC 4 



VI. Surrogate Spikes 

Surrogates were added to all samples and blanks as required by the method. All 
surrogate recoveries (%R) were within QC limits. 

VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VIII. Laboratory Control Samples (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits. 

IX. Regional Quality Assurance and Quality Control 

Not applicable. 

X. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XI. Target Compound Identifications 

All target compound identifications were within validation criteria for samples on which a 
Full review was performed. Raw data were not evaluated for the samples reviewed by 
Standard criteria. 

XII. Compound Quantitation 

All compound quantitation were within validation criteria for samples on which a Full 
review was performed. Raw data were not evaluated for the samples reviewed by 
Standard criteria. 

XIII. Tentatively Identified Compounds (TICs) 

Tentatively identified compounds were not reported by the laboratory. 

XIV. System Performance 

The system performance was acceptable for samples on which a Full review was 
performed. Raw data were not evaluated for the samples reviewed by Standard criteria. 

XV. Overall Assessment 

Data flags are summarized at the end of this report if data has been qualified. 
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XVI. Field Duplicates 

No field duplicates were identified in this SDG. 
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MCBH Kaneohe, Fuel Farms, CTa HC25 
Polynuclear Aromatic Hydrocarbons - Data Qualification Summary - SDG 72621 

No Sample Data Qualified in this SDG 

MCBH Kaneohe, Fuel Farms, CTa HC25 
Polynuclear Aromatic Hydrocarbons - Laboratory Blank Data Qualification 
Summary - SDG 72621 

No Sample Data Qualified in this SDG 

MCBH Kaneohe, Fuel Farms, CTa HC25 
Polynuclear Aromatic Hydrocarbons - Field Blank Data Qualification Summary -
SDG 72621 

No Sample Data Qualified in this SDG 
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LDC #: 31376B2b 
SDG #: 72621 
Laboratory: APPL. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level III/IV 

METHOD: GC/MS Polynuclear Aromatic Hydrocarbons (EPA SW 846 Method 8270D-SIM) 

Date:~'f 
Page:-Lof-L 

Reviewer: 6 " 
2nd Reviewer: C= 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I 
I. 

II. 

III. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

XVI. 

XVII. 

Note: 

~alidatioc A[ea I I Commects 

Technical holding times ~ Sampling dates: 1(~III'f' 
GC/MS Instrument performance check A 
Initial calibration A res p '=- I ~ ? 
Continuing calibration/ICV I\- ~ C Cv '"Zc> ') (0" ~ z-s" " 

Blanks f), 

SurroQate spikes IT 
Matrix spike/Matrix spike duplicates ,J Cltf~J 'Sy-(c, 

Laboratory control samples A- LLJ 

Regional Quality Assurance and Quality Control N 

Internal standards 

Target compound identification 

Compound quantitation/RLs/LOQs/LODs 

Tentitatively identified compounds (TICs) 

System performance 

Overall assessment of data 

Field duplicates 

Field blanks 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

fl 
t+ Not reviewed for Level III validation. 

A- Not reviewed for Level III validation. 

J Not reviewed for Level III validation. 

It Not reviewed for Level III validation. 

It-
;J 

(l\.Jt) FB =- KellS 1 ( & 1) Co 
t;:::..1S.;:; I<"C lo~ '-

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

t\::- -::;- 2-C, t"L. ") 

Validated Samples: ** Ind§~tes sample underwent Level IV validation 
,I'd I 

- - I Lf oz.{ OA-- L C-...S. 1 KC138 11 21 31 
.--
2 KC139** 12 22 32 

~ KC140 13 23 33 

~ KC141 14 24 34 

5 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 40 

31376B2bW.wpd 

I 



LDC #: '3 t3~ 1326 VALIDATION FINDINGS CHECKLIST 

Method: Semivolatiles SW 846 Method 

Level IV checklist_8270D.wpd version 2.0 

Page:-iof 2.... 
Reviewer: tA 

2nd Reviewer: L-



LDC#: VALIDATION FINDINGS CHECKLIST 

Were the major ions (> 10 percent relative intensity) in the reference spectrum 
evaluated in sample spectrum? 

Were relative intensities of the major ions within.:!: 20% between the sample and the 
reference spectra? 

Did the raw data indicate that the laboratory performed a library search for all 
required peaks in the chromatograms (samples and blanks)? 

Level IV checklist_8270D.wpd version 2.0 

Page: Lof'L 
Reviewer: 6fl-. 

2nd Reviewer: C 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

- --- ----_ .. 

A. Phenol T. 4-Chloroaniline MM. 4-Chlorophenyl-phenyl ether FFF. Di-n-octylphthalate YYY. 2,3,5-Trimethylnaphthalene 

B. Bis (2-chloroethyl) ether U. Hexachlorobutadiene NN. Fluorene GGG. Benzo(b)fluoranthene ZZZ. Perylene 

C. 2-Chlorophenol V. 4-Chloro-3-methylphenol 00. 4-Nitroaniline HHH. Benzo(k)fluoranthene AAAA. Dibenzothiophene 

D. 1,3-Dichlorobenzene W. 2-Methylnaphthalene PP. 4,6-Dinitro-2-methylphenol III. Benzo(a)pyrene BBBB. Benzo(a)fluoranthene 

E. 1,4-Dichlorobenzene X. Hexachlorocyclopentadiene QQ. N-Nitrosodiphenylamine JJJ. Indeno(1,2,3-cd)pyrene CCCC. Benzo(b)fluorene 

F. 1,2-Dichlorobenzene Y. 2,4,6-Trichlorophenol RR. 4-Bromophenyl-phenylether KKK. Dibenz(a,h)anthracene DDDD. cis/trans-Decalin 

G. 2-Methylphenol Z.2,4,5-Trichlorophenol SS. Hexachlorobenzene LLL. Benzo(g,h,i)perylene EEEE. Biphenyl 

H.2,2'-Oxybis(1-chloropropane) AA. 2-Chloronaphthalene n. Pentachlorophenol MMM. Bis(2-Chloroisopropyl)ether FFFF. Retene 

I. 4-Methylphenol BB. 2-Nitroaniline UU. Phenanthrene NNN. Aniline GGGG. C30-Hopane 

J. N-Nitroso-di-n-propylamine CC. Dimethylphthalate W. Anthracene 000. N-Nitrosodimethylamine HHHH. 1-Methylphenanthrene 

K. Hexachloroethane DD. Acenaphthylene WW. Carbazole PPP. Benzoic Acid 1111. 1 ,4-Dioxane 

L. Nitrobenzene EE. 2,6-Dinitrotoluene XX. Di-n-butylphthalate QQQ. Benzyl alcohol JJJJ. Acetophenone 

M. Isophorone FF. 3-Nitroaniline YY. Fluoranthene RRR. Pyridine KKKK. Atrazine 

N. 2-Nitrophenol GG. Acenaphthene ZZ. pyrene SSS. Benzidine LLLL. Benzaldehyde 

O. 2,4-Dimethylphenol HH. 2,4-Dinitrophenol AAA. Butylbenzylphthalate TTT. 1-Methylnaphthalene MMMM. Caprolactam 

P. Bis(2-chloroethoxy)methane II. 4-Nitrophenol BBB. 3,3'-Dichlorobenzidine U UU. Benzo(b )thiophene NNNN. 

Q. 2,4-Dichlorophenol JJ. Dibenzofuran CCC. Benzo(a)anthracene VW.Benzonaphthothiophene 0000. 

R. 1,2,4-Trichlorobenzene KK. 2,4-Dinitrotoluene DDD. Chrysene WWW.Benzo(e)pyrene PPPP. 

S. Naphthalene LL. Diethylphthalate EEE. Bis(2-ethylhexyl)phthalate XXX. 2,6-Dimethylnaphthalene QQQQ. 

V:IValidation Worksheetsl_SemivolatilesI8270DlCOMPNDL_SVOA.wpd 



LDC#: 31376B2b Page: L::!1 VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification Reviewer: BR 

2nd Reviewer: ~ 

METHOD: GC/MS PAH (EPA SW 846 Method 8270D-SIM) 

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified 

below using the following calculations: 

RRF = (AJ(Cis)/(Ais)(CJ 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 * (SIX.) 

Calibration 

# Standard ID Date Compound (IS) 

1 ICAl 2/4/2014 Naphthalene (IS1) 

Linus Fluorene (IS2) 

Phenanthrene (IS3) 

Chrysene (IS4) 

8enzo(a)pyrene (IS5) 

Ax = Area of Compound 

Cx = Concentration of compound, 

S= Standard deviation of the RRFs, 

Reported Recalculated 

RRF RRF 

(RRF 5 std) (RRF 5 std) 

1.773 1.773 

2.364 2.364 

2.144 2.144 

2.084 2.084 

2.871 2.871 

Reported 

Average RRF 

(Initial) 

1.7 

2.1 

1.8 

2.0 

2.6 

Ais = Area of associated internal standard 

Cis = Concentration of internal standard 

X = Mean of the RRFs 

Recalculated Reported Recalculated 

Average RRF %RSD %RSD 

(Initial) 

1.7 12 12 

2.1 11 11 

1.8 13 13 

2.0 9.0 9.0 

2.6 14 14 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 



LDC#: 31376B2b VALIDATION FINDINGS WORSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS PAH (EPA SW 846 Method 8270D-SIM) 

Page: 1 of 1 

Reviewer: BR 
2nd Reviewer: czf. 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated 

for the compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 

RRF = (Ax)(Cis)/(Ais)(Cx) 

-- ------

Calibration 

# Standard 10 Date Compound (IS) 

1 0212L002 02/12/14 Naphthalene (IS1 

Fluorene (IS2 

Phenanthrene (IS 

Chrysene (IS4 

8enzo(a)pyrene (IS~ 

ave. RRF = initial calibration average RRF 

RRF = continuing calibration RRF 

Ax = Area of compound 

-_.-

Average RRF Reported 

(Initial RRF) (CC RRF) 

1.656 1.755 

2.132 2.472 

1.843 2.216 

2.036 2.074 

2.581 3.007 

Recalculated 

(CC RRF) 

1.755 

2.472 

2.216 

2.074 

3.007 

Cx = Concentration of compound 

Ais = Area of associated internal standard 

Cis = Concentration of internal standard 

Reported Recalculated 

%0 %0 

6.0 6.0 

16 16 

20 20 

1.9 1.9 

16 16 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 



./ I / I '(V"'J 
Surrogate Results Verification 

- - -----t-- - . ......L......--

Reviewer: BR 
2nd reviewer: 6-

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

s 1 10 am2'e 

Surrogate 
Spiked 

Nitrobenzene-d5 (I) ~. 33~ 
2-Fluorobiphenyl \ 
Terphenyl-d14 .), 
Phenol-d5 

2-Fluorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

SilO ample 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fluorobiphenyl 

Terphenyl-d 14 

Phenol-d5 

2-Fluorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

SilO ample 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fluorobiphenyl 

Terphenyl-d 14 

Phenol-d5 

2-Fluorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1,2-Dichlorobenzene-d4 

SURRCALC.2SD 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

??~. nD),?'2 _":}-C). A..f 
Lf C. . T3~~ TV,S 

l.f S· ~t;'2--4-c Ct~ , '-f 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found ReJlorted 

Percent 
Recovery Percent 

Recalculated Difference 

.J:5".'':{ J 
-=J-l).s:- d 
~~.t.f V 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: =3, ~ ::K, g2.tb VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

Page:-LofL 

Reviewer:~ 

2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for th 
compounds identified below using the following calculation: 

% Recovery = 100 * (SC/SA 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) 

Where: SSC = Spike concentration 
SA = Spike added 

LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: 14 02.../0A-- L ~ 1·- I··· ~Plk' Splk' ,-105 - uT - I cs~ ---II ----I CS~I~ ._--

Added Concentration 
Compound ( A$h:~) ( V'1 ilM) I Percent Recovery II Percent Recovery II RPD 1_ ~ (/ v (/ 

. Phenol 

N-Nitroso-di-n-propylamine 

4-Chloro-3-methylphenol 

I r.~ I r.sn. .LCS.I rc::n ~ .. n,..rt .. rf ~ .. r",lr ~ .. n,..rt"rf ~ .. r",lr ~ .. n,..rt .. rf ~"r",I"'II",t"rf 

Acenaphthene (). I ~ L.. - 0 . 113 - m- . fa ~ ~. ~ - -- - -
Pentachlorophenol 

pyrene D. I) 2...- - () .[cJ-r - ~. S- 11-S - - _-
-~---

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reportel 
results do not aqree within 10.0% of the recalculated results. 

LCSCLC.2SD 



LDC#: 31~~ ~lr VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

Page:_l_of_'_ 
Reviewer: BR -=':""!'-----:f:-
2nd reviewer:_----,e::tfY-_ 

k\ N N/A Were all reported results recalculated and verified for all level IV samples? 
~ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = .i&ll!J{Y,)(DF)(2.0) Example: 
(As)(RRF)(Vo)(Vi)(%S) 

j:: Ito A. = Area of the characteristic ion (EICP) for the Sample 1.0. L , 
compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard tJp Is = Amount of internal standard added in nanograms (ng) Conc. = ( )( )( )( )( ) 

( )( )( )( )( ) 

Vo = Volume or weight of sample extract in milliliters (ml) or 
grams (g). Ii ()2.(cJA-L c4 

VI = Volume of extract injected in microliters (ul) ~ = o .otrg "1J 1,# V t = Volume of the concentrated extract in microliters (ul) 

Of = Dilution Factor. 
(SZOLf J (~.S" ) (\) =-- 0 I oct 8 0 tr)/ 

%S = Percent solids, applicable to soil and solid matrices -:: 
only. ( 2 ~'-t4 ") [r . (qS"""<" )( ~i>.5"2.) 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 
Concentration Concentration 

# Sample 10 Compound ( ) ( ) Qualification 

RECALC.2SD 



LDC Report# 31376B4 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

MCBH Kaneohe, Fuel Farms, CTO HC25 

January 31,2014 

March 11, 2014 

Soil 

Lead 

Standard & Full 

APPL, Inc. 

Sample Delivery Group (SDG): 72621 

Sample Identification 

KC138 
KC139** 
KC140 
KC141 
KC141MS 
KC141MSD 

**Indicates sample underwent Full review 
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Introduction 

This data review covers 6 soil samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analyses were per EPA SW 846 Method 6020A for Lead. 

This review follows the Technical Memorandum, Supplemental Remedial Investigation 
Work Plan, Former Fuel Farm Sludge Disposal Area, Marine Corps Base Hawaii, 
Kaneohe Bay, Oahu, Hawaii (December 2013), the U.S. NAVFAC Pacific 
Environmental Restoration (ER) Program, February 2007, and the U.S. Department of 
Defense Quality Systems Manual for Environmental Laboratories, Version 4.2 (October 
2010). 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

Samples indicated by a double asterisk on the front cover underwent a Full review. A 
Standard review was performed on all of the other samples. Raw data were not 
evaluated for the samples reviewed by Standard criteria since this review is based on 
QC data. 

The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

UJ Indicates the compound or analyte was analyzed for but not detected. The 
sample detection limit is an estimated value. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 

V:\LOGIN\WILCHEE\KANEOHE\31376B4_W34.DOC 2 



Qualification Code Reference 

H Holding times were exceeded. 

S The sequence or number of standards used for the calibration was incorrect. 

C Correlation coefficient is <0.995. 

R %R for calibration is not within control limits 

B Presumed contamination from preparation (method) blank or calibration blank 

L Laboratory Control Sample/Laboratory Control Sample Duplicate %R or RPD 
was not within control limits 

Q MS/MSD recovery was poor. 

E MS/MSD or Duplicate RPD or difference was high. 

ICP ICS results were unsatisfactory. 

A ICP Serial Dilution %0 were not within control limits 

F Presumed contamination from FB or ER. 

o The analysis with this flag should not be used because another more technically 
sound analysis is available. 

P Post Digestion Spike recovery was not within control limits 

*# Unusual problems found with the data. The number following the asterisk (*) will 
indicate the section in the validation report where a description of the problem 
can be found. 

V:\LOGIN\WILCH EE\KAN EOHE\3137684_W34. DOC 3 



I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSO) was less than or equal to 5%. 

III. Calibration 

The initial and continuing calibrations were performed at the required frequency. 

The calibration standards criteria were met. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No lead contaminants were 
found in the initial, continuing and preparation blanks. 

Sample KC152 (from SOG 72662) was identified as an equipment blank. No lead 
contaminants were found. 

Sample KC151 (from SOG 72662) was identified as a field blank. No lead contaminants 
were found. 

V. ICP Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

The criteria for analysis were met. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSO) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPO) 
were within QC limits. 

VII. Duplicate Sample Analysis 

The laboratory has indicated that there were no duplicate (OUP) analyses specified for 
the samples in this SOG, and therefore duplicate analyses were not performed for this 
SOG. 

V:ILOG INIWILCHEEIKAN EOH EI31376 B4_W34. DOC 4 



VIII. Laboratory Control Samples (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits. 

IX. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits for samples on 
which a Full review was performed. Raw data were not evaluated for the samples 
reviewed by Standard criteria. 

X. ICP Serial Dilution 

ICP serial dilution analysis was performed by the laboratory. The analysis criteria were 
met. 

XI. Sample Result Verification 

All sample result verifications were acceptable for samples on which a Full review was 
performed. Raw data were not evaluated for the samples reviewed by Standard criteria. 

XII. Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

XIII. Field Duplicates 

No field duplicates were identified in this SDG. 

V:ILOGINIWILCHEEIKAN EOH EI31376 B4_W34. DOC 5 



MCBH Kaneohe, Fuel Farms, CTC HC25 
Lead - Data Qualification Summary - SDG 72621 

No Sample Data Qualified in this SDG 

MCBH Kaneohe, Fuel Farms, CTC HC25 
Lead - Laboratory Blank Data Qualification Summary - SDG 72621 

No Sample Data Qualified in this SDG 

MCBH Kaneohe, Fuel Farms, CTC HC25 
Lead - Field Blank Data Qualification Summary - SDG 72621 

No Sample Data Qualified in this SDG 
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LDC #:_3:::...1:....:3;..:...76=8=-4=----__ 
SDG #: 72621 
Laboratory: APPL, Inc. 

VALIDATION COMPLETENESS WORKSHEET 

METHOD: Lead (EPA SW 846 Method 6020A) 

v------tevellllllV ~-h-J.J!f...L( 
Date~/l) rl 

Page:-iof_._ 
Reviewer: t--/ 

2nd Reviewer: L 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I 
I. 

II. 

III. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

". 
XI. 

XII. 

XIII. 

XIV. 

XV 

Note: 

~alidaticll A[ea I I Ccmmellts 

Technical holding times IT Sampling dates: \(~I 1,-+ 
ICP/MS Tune A- I , 
Calibration A. 
Blanks k 
ICP Interference Check Sample (ICS) Analysis k 
Matrix Spike Analysis 

Duplicate Sample Analysis 

Laboratory Control Samples (LCS) 

Internal Standard (ICP-MS) 

·u,nac", ""U'"'" 
ICP Serial Dilution 

Sample Result Verification 

Overall Assessment of Data 

Field Duplicates 

Field Blanks 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

,...,.. 

k-
tJ 
k Ll) 

A j\A t- v...tv.::-CvJ l-v- ~ W v....-l.. V.(..v1'o. ,~ 

It 
~ Not reviewed for Level III validation. 

k 
~ 
IJo 1--g.:- \Lc-I i' ,} &- IS --- kc..-I n-

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

........ 

( ~1/6bYJ 

V r a Idated Samples: **{nd!~ates sample underwent Level IV validation 
Ii) " 

1 KC138 11 \A'~ 21 31 
v , 

2 KC139** 12 22 32 

3 KC140 13 23 33 

4 KC141 14 24 34 

5 KC141MS 15 25 35 

6 KC141MSD 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 40 

, 

Notes: ________________________________________________________________________________ __ 

31376B4W.wpd 
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LDC#: VALIDATION FINDINGS CHECKLIST 

Method:Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. / 
Cooler temperature criteria was met. 

/ 

II. ICP/MS Tune 

Were all isotoj:>es in the tuning solution mass resolution within 0.1 amu? /" 

Were %RSD of isotopes in the tuning solution ~5%? ./ 

III. Calibration 

Were all instruments calibrated daily, each set-up time? /" 

Were the proper number of standards used? 
/ 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- I 
120% for mercury) QC limits? 

/ 
Were all initial calibration correlation coefficients> 0.995? 

IV. Blanks 

Was a method blank associated with every sample in this SDG? / 
Was there contamination in the method blanks? If yes, please see the Blanks 

/ validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? /" 

Were the AS solution percent recoveries (%R) with the 80-120% QC limits? / 
VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
/ SDG? If no, indicate which matrix does not have an associated MS/MSD or 

MS/DUP. Soil I Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 

/ concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for 
waters and ~ 35% for soil samples? A control limit of +1- RL(+1-2X RL for soil) was I used for samples that were ~ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? 
/ 

Was an LCS analvzed Der extraction batch? / 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 

/ within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2010.wpd version 1.0 

NA 

Page:_' of Y 
Reviewer: V--

2nd ReViewer:--t=-
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LDC#: VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No NA 

VIII. Internal Standards (EPA SW 846 Method 6020lEPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) / 
of the intensitv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis oerformed? / 
IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were> SOX the MOL 
I (ICP)!>1 OOX the MOL(lCP/MS)? / 

Were all oercent differences (%Os) < 10%? / 
Was there evidence of negative interference? If yes, professional judgement will be / used to Qualify the data. 

X. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable 
to level IV validation? 

I 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SOG. /' 
Target analytes were detected in the field duplicates. V 

XIII. Field blanks 

Field blanks were identified in this SOG. ~ 

Target analytes were detected in the field blanks. 
./' 

MET-SW_2014.wpd version 1.0 
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Reviewer: ~ 

2nd Reviewer: L 
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LDC#: 11~ rL~ ~t VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R = Found x 100 
True 

Standard 10 

-r.-vJ 

C-Lj 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

-

I 8ecalcillated 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) yulo l 0 I, "} V Lv 1..7 ll;) I 
CVAA (Initial calibration) 

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) ~k 't1,~ ~ ~ g, '-I 
I I 

CVAA (Continuing calibration) 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

--

II 
eel:!cded 

%R 

{ (? I 

fg ~ '-f 

Page:_( OfJ-

Reviewer: ~ 
2nd Reviewer: ~ 

I Acceptable 
(YIN) 

\J 
I 

'/ 
/ 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

CALCLC.4SW 



LDC#: W'1 b ~i VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page: ( of J 
Reviewer.-· -~ 

2nd Reviewer: -d-

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R = Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 
(S+D)/2 

Where, S = Original sample concentration 
o = Duplicate sample concentration 

An ICP serial dilution percent difference (%D) was recalculated using the following formula: 

%0 = II-SDRI x 100 
I 

Sample ID 

~k'7 

L-vJ 

t-
r-/ to 

f 

Where, I = Initial Sample Result (mg/L) 
SDR = Serial Dilution Result (mg/L) (Instrument Reading x 5) 

Found I S II True I D I SDR (units) 
Type of Analysis Element (units) 

ICP interference check fb q ~ \ I too 
Laboratory control sample -vj, ~b 11~ 0 

Matrix spike (SSR-SR) 

41 > 5'10 '- 0 

Duplicate 
1 If:L-~ 43, I~~ 

ICP serial dilution J 1,~/1...{ "3, '}) ~ 

I eecalcillated I 
I %RI RPD/%D I 

1s~ / 

1'-f , 
t~'-h 

2-\ 
~\ I Y 

~ 

Acceptable 
%R/RPD/%D (YIN) 

cr ~- ) y 
/ / 

(Ifv<' 

~2- _, 

L ~ / 

&, v} )/ 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.4SW 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

page:---i-ofL 
Reviewer: V'-.,/' 

2nd reviewer: C 
METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
y N NI A Have results been reported and calculated correctly? 
Y N NIA Are results within the calibrated range of the instruments and within the linear range of the ICP? 
Y N N/A Are all detection limits below the CRDL? 

:L. 
Detected analyte results for __________________ were recalculated and verified using the following 
equation: 

Concentration = (RD)(FV)(DiI) 
(In. VoL) 

RD :: 
FV = 
In. Vol. 
Oil 

# 

\ 

Raw data concentration 
Final volume (m!) 
Initial volume (ml) or weight (G) 
Dilution factor 

Sample 10 

~ 

Analyte 

~b 

Recalculation: 

f\; -:;. 2, 11 ~ 'i'/v 'l (9, I L f-:r 
t ~ i 0,,6 0 

Reported Calculated 

conce,TI~on concentri~on Acceptable 
("\V' (~~ J (YIN) 

I.. ~ 0 IJ)' v 
'-I 

I / 
I 
I 

--
Note: ___________________________________________________________ __ 

RECALC.4SW 



lDC Report# 31376B7 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: MCBH Kaneohe, Fuel Farms, CTO HC25 

Collection Date: January 31, 2014 

lDC Report Date: March 11,2014 

Matrix: SoillWater 

Parameters: Total Petroleum Hydrocarbons as Gasoline 

Validation level: Standard & Full 

laboratory: APPL, Inc. 

Sample Delivery Group (SDG): 72621 

Sample Identification 

KC137 
KC138 
KC139** 
KC140 
KC141 

**Indicates sample underwent Full review 

V:ILOGINIWILCHEEIKANEOHEI31376B7 _W34.DOC 1 



Introduction 

This data review covers 4 soil samples and one water sample listed on the cover sheet 
including dilutions and reanalysis as applicable. The analyses were per EPA SW 846 
Method 8015C for Total Petroleum Hydrocarbons (TPH) as Gasoline. 

This review follows the Technical Memorandum, Supplemental Remedial Investigation 
Work Plan, Former Fuel Farm Sludge Disposal Area, Marine Corps Base Hawaii, 
Kaneohe Bay, Oahu, Hawaii (December 2013), the U.S. NAVFAC Pacific 
Environmental Restoration (ER) Program, February 2007, and the U.S. Department of 
Defense Quality Systems Manual for Environmental Laboratories, Version 4.2 (October 
2010). 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

Samples indicated by a double asterisk on the front cover underwent a Full review. A 
Standard review was performed on all of the other samples. Raw data were not 
evaluated for the samples reviewed by Standard criteria since this review is based on 
QC data. 

The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

UJ Indicates the compound or analyte was analyzed for but not detected. The 
sample detection limit is an estimated value. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 

V:ILOGINIWILCHEEIKANEOHEI31376B7 _W34.DOC 2 



Qualification Code Reference 

H Holding times were exceeded. 

S Surrogate recovery was outside QC limits. 

C Calibration %RSD, r, ~ or %0 were noncompliant 

R Calibration RRF was <0.05. 

B Presumed contamination from preparation (method blank) 

L Laboratory Control Sample/Laboratory Control Sample Duplicate %R or RPD 
was not within control limits 

Q MS/MSD recovery was poor 

E MS/MSD or Duplicate RPD was high. 

Internal standard performance was unsatisfactory 

M Instrument Performance Check (BFB or DFTPP) was noncompliant 

T Presumed contamination from trip blank. 

F Presumed contamination from FB or ER. 

o The analysis with this flag should not be used because another more technically 
sound analysis is available. 

P Instrument performance for pesticides was poor 

*# Unusual problems found with the data. The number following the asterisk (*) will 
indicate the section in the validation report where a description of the problem 
can be found. 

V:ILOGINIWILCHEEIKANEOHEI31376B7 _W34.DOC 3 



I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. Initial Calibration 

Initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) of calibration factors for compounds 
were less than or equal to 20.0%. 

III. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

The percent differences (%0) of the second source calibration standard were less than 
or equal to 20.0% for all compounds. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No total petroleum 
hydrocarbons as gasoline contaminants were found in the method blanks. 

Sample KC137 was identified as a trip blank. No total petroleum hydrocarbons as 
gasoline contaminants were found. 

Sample KC152 (from SOG 72662) was identified as an equipment blank. No total 
petroleum hydrocarbons as gasoline contaminants were found. 

Sample KC151 (from SOG 72662) was identified as a field blank. No total petroleum 
hydrocarbons as gasoline contaminants were found. 

V. Surrogate Recovery 

Surrogates were added to all samples and blanks as required by the method. All 
surrogate recoveries (%R) were within QC limits. 

VI. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSO) analyses specified for the samples in this SOG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SOG. 

V:ILOGINIWILCHEEIKANEOHEI31376B7 _W34.DOC 4 



VII. Laboratory Control Samples (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits. 

VIII. Target Compound Identification 

All target compound identifications were within validation criteria for samples on which a 
Full review was performed. Raw data were not evaluated for the samples reviewed by 
Standard criteria. 

IX. Compound Quantitation 

All compound quantitations were within validation criteria for samples on which a Full 
review was performed. Raw data were not evaluated for the samples reviewed by 
Standard criteria. 

X. System Performance 

The system performance was acceptable for samples on which a Full review was 
performed. Raw data were not evaluated for the samples reviewed by Standard criteria. 

XI. Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

XII. Field Duplicates 

No field duplicates were identified in this SDG. 

V:\LOGIN\WILCHEE\KANEOHE\31376B7 _W34.DOC 5 



MCBH Kaneohe, Fuel Farms, CTO HC25 
Total Petroleum Hydrocarbons as Gasoline - Data Qualification Summary - SDG 
72621 . 

No Sample Data Qualified in this SDG 

MCBH Kaneohe, Fuel Farms, CTO HC25 
Total Petroleum Hydrocarbons as Gasoline - Laboratory Blank Data Qualification 
Summary - SDG 72621 

No Sample Data Qualified in this SDG 

MCBH Kaneohe, Fuel Farms, CTO HC25 
Total Petroleum Hydrocarbons as Gasoline - Field Blank Data Qualification 
Summary - SDG 72621 

No Sample Data Qualified in this SDG 
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LOC #: 3137687 
SOG #: 72621 
Laboratory: APPL, Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level IIIIIV 

C 
METHOD: GC TPH as Gasoline (EPA SW846 Method 8015~) 

Oate:-'11iU <-t 
Page:-.Lof_f 

Reviewer: tSJ\ 
2nd Reviewer: c::::--

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatioo A[ea 

I. Technical holding times 

II Initial calibration 

III. Calibration verification/ICV 

IV. Blanks 

V Surrogate recovery 

VI. Matrix spike/Matrix spike duplicates 

VII. Laboratory control samples 

VIII. Target compound identification 

IX. Compound quantitation/RULOQ/LODs 

X. System Performance 

XI. Overall assessment of data 

XII. Field duplicates 

XIII. Field blanks 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

I I Gommeots 

Pr Sampling dates: I / ~,J''f 
~ IZ <; 0 f=.:u> C) 
14. I LI J I 6..# ~J 1> r; 
A-
!+ 
N C(;~ 'S' fC/. 

!A- LeS 

A- Not reviewed for Level III validation. 

.A- Not reviewed for Level III validation. 

I.l- Not reviewed for Level III validation. 

~ 
p-J 

A 

NO T'f1=-J FJ) -:::.. U ,~i"'- r l\l_~_ .ftr 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

~= l<-C , ~2-
D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

l-=fUb "Z... ) 

Validated Samples' ** Indicates sample underwent Level IV validation 
-C:'J A- \-e..tr hL>I-/ -\-

..- vJ r--
1 '-td ZO~A- -13 L~c. 1 KC137 11 21 31 

- 3'2 I~ U 2-() c:,/Y-S --Il. K 2 KC138 12 22 
I-
3 KC139** 13 23 33 

'4 KC140 14 24 34 

fb' KC141 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 40 

I 

Notes: ________________________________________________________________________________ __ 

31376B7W.wpd 



LDC#: VALIDATION FINDINGS CHECKLIST Page:_'_of_2_ 
Reviewer: BR 

2nd Reviewer: L 
Method: GC 

Did the l",h,~r,,1rnrv 

Was a linear fit used for evaluation? If yes, were all percent relative standard -deviations < 20%? 

Was a curve fit used for evaluation? If Yes, what was the acceptance criteria 
used? 

Did the initial criteria? 

L4 summary.wpd version 1.0 



LDC#: VALIDATION FINDINGS CHECKLIST Page:~of_2_ 
Reviewer: BR 

2nd Reviewer.·_ -7'f'''--

were detected in the field blanks. 

L4 summary.wpd version 1.0 



LDC#: 31376B7 

METHOD: GC X HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page lofl 
Reviewer: BR 

2nd Reviewer: <t 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF = AlC 

average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date 

1 ICAl 10/15/2013 

Harpo 

Where: 

Reported Recalculated 

CF CF 

Compound (100 std) (100 std) 

Gasoline 19564 19564 

A = Area of compound 

C = Concentration of compound 
S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

20334 20334 17 

Recalculated 

%RSD 

17 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 



LDC #: 31376B7 

METHOD: GC X HPLC __ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Calculation Verification 

The percent difference (%0) of the initial calibration average Calibration Factors (CF) and the continuing calibration percent difference (%0) values 

were recalculated for the compounds identified below using the following calculation: 

Percent difference (%0) = 100 * (N - C)/N 

--------

Calibration 

# Standard ID Date Compound 

1 0206H09 2/6/2014 Gasoline 

15:40 

I 
2 

I I I I 

Where: 

N= 

C= 

Initial Calibration Factor or Nominal Amount 

Calibration Factor from Continuing Calibration Standard or Calculated Amount 

--

Reported Recalculated Reported 

CF CCVCF CCVCF %D 

20334 18150 18150 11 

I I I I 

Page: ( of .) , 
Reviewer: BR 

2nd Reviewer: ~ 

Recalculated 

%D 

11 

I 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 



LDC #: 3'13]io IS 1-

METHOD: i GC _ HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

Sample 10: ~ 

II Surrogate I 
I I 
I Sr::[1- PID I 

Sample 10-

Surrogate I 
I 

Sample 10' 

~ ·---surro ate 

I 

SURRCALCNew,wpd 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

I Surrogate I ColumnlDetector Spiked 

I I 
D 13- f.a'Z,-! I ?,-u. <5l) I 

I Surrogate I Column/Detector Spiked 

I I 

Surrogate 
ColumnlDetector Spiked 

Surrogate I Found 

I 
3u -41 9. I 

Surrogate I Found 

I 

Surrogate 
Found 

Percent I Percent 
Recovery Recovery 

Reported I Recalculated 

lUj I 10 I 

Percent I Percent 
Recovery Recovery 

Reported I Recalculated 

Reported Recalculated 

I 
I 
I 

I 
I 

Page:_1_of_1_ 

Reviewer:_-=B:.!-R.!..-__ 
2nd revieyver:~ 

Percent 
Difference 

I 
() I 

Percent 
Difference 

Percent 
Difference 



LDC #: '3l?-;f~~ VALIDATION FINDINGS WORKSHEET Page:_1_of_1_ 

Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification Reviewer:~ 
2nd Reviewer: ~ 

METHOD: -.X.. GC _HPLC 

The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

%Recovery = 100 * (SSC - SC)/SA Where SSC = Spiked sample concentration SC = Sample concentration 
SA = Spike added 

RPD =(({SSCLCS - SSCLCSD} * 2) I (SSCLCS + SSCLCSD»*100 LCS = Laboratory Control Sample LCSD = Laboratory Control Sample duplicate 

LCS/LCSD samples: ·li o26k A--S> 

lr- Spike Spike Sample I' -- LCS " LCSD ._- ]' LCS/LCSD 
Added Concentration 

Compound_ . _ (~(W) _L1Yl.ACt LY [ Percent Recovery _]1 Percent Recovery II RPD 

.1-- LCS 1 f/ LCSD II LCS 1 "'LCSD !! Reported . T Recalc. !! Reported r Recalc. !! ~po~- Recalc·ll 

Gasoline (8015) IS- ·u l~- ~ ( u j ~01 -
Diesel (8015) 

Benzene (80218) 

Methane (RSK-175) 

2,4-0 (8151) 

Dinoseb (8151) 

Naphthalene (8310) 

Anthracene (8310) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
results do not aqree within 10.0% of the recalculated results. 

LCSCLCNew.wpd 



LOC #: 7133i. ~*" 

METHOD: ~GC_HPLC 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page: _1_of_1_ 

Reviewer: ---!S=R-'--__ 
2nd Reviewer: .s;2! 

d N N/A 

~ 
Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds within 10% of the reported results? 

Concentration= (A)(Fv)(DD 
(RF)(Vs or Ws)(%S/100) 

A= Area or height of the compound to be measured 
Fv= Final Volume of extract 
Df= Dilution Factor 
RF= Average response factor of the compound 

In the initial calibration 
Vs= Initial volume of the sample 

,uv- ............... , n ....... VII\..I 

# Sample ID 

Example: 

Sample 10. 3 Compound Name C;Cc S '0 (; 11 h ~ 6~·o 

Concentration = __ --'-N_-_O ___ -:-____________ _ 
I 'f V~(" 10 - L c.--S =- {\-o.'~ ~ 1\7' 

- ~ ....,~. I- - - - .;:. ~ - . ~~'-'O i>..> I':.J '-0 '7 '- (2-0~44 ) /t;:" ) ( I ern) ") 
, 

Reported Recalculated Results 
Compound Concentrations Concentrations Qualifications 

( ) ( ) 

Comments: ____________________________________________________________________________________________________________ _ 

SAMPCALCnew.wpd 



LDC Report# 3137688 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: MC8H Kaneohe Sludge Disposal Area, CTO HC25 

Collection Date: January 31, 2014 

LDC Report Date: March 6, 2014 

Matrix: Soil 

Parameters: Total Petroleum Hydrocarbons as Extractables 

Validation Level: Standard & Full 

Laboratory: APPL, Inc. 

Sample Delivery Group (SDG): 72621 

Sample Identification 

KC138 
KC139** 
KC140 
KC141 

**Indicates sample underwent Full review 

V:\LOGIN\W1LCHEE\KAN EOHE\31376B8_ W34. DOC 1 



Introduction 

This data review covers 4 soil samples listed on the cover sheet including dilutions and 
reanalysis as applicable. The analyses were per EPA SW 846 Method 8015C for Total 
Petroleum Hydrocarbons (TPH) as Extractables. 

This review follows the Technical Memorandum, Supplemental Remedial Investigation 
Work Plan, Former Fuel Farm Sludge Disposal Area, Marine Corps Base Hawaii, 
Kaneohe Bay, Oahu, Hawaii (December 2013), the U.S. NAVFAC Pacific 
Environmental Restoration (ER) Program, February 2007, and the U.S. Department of 
Defense Quality Systems Manual for Environmental Laboratories, Version 4.2 (October 
2010). 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

Samples indicated by a double asterisk on the front cover underwent a Full review. 
Standard review was performed on all of the other samples. Raw data were not 
evaluated for the samples reviewed by Standard criteria since this review is based on 
QC data. 

The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

UJ Indicates the compound or analyte was analyzed for but not detected. The 
sample detection limit is an estimated value. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 
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Qualification Code Reference 

H Holding times were exceeded. 

S Surrogate recovery was outside QC limits. 

C Calibration %RSD, r, r2 or %D were noncompliant 

R Calibration RRF was <0.05. 

B Presumed contamination from preparation (method blank) 

L Laboratory Control Sample/Laboratory Control Sample Duplicate %R or RPD 
was not within control limits 

Q MS/MSD recovery was poor 

E MS/MSD or Duplicate RPD was high. 

Internal standard performance was unsatisfactory 

M Instrument Performance Check (BFB or DFTPP) was noncompliant 

T Presumed contamination from trip blank. 

F Presumed contamination from FB or ER. 

D The analysis with this flag should not be used because another more technically 
sound analysis is available. 

P Instrument performance for pesticides was poor 

*# Unusual problems found with the data. The number following the asterisk (*) will 
indicate the section in the validation report where a description of the problem 
can be found. 
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I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. Initial Calibration 

Initial calibration of compounds was performed as required by the method. 

The percent relative standard deviations (%RSO) of calibration factors for compounds 
were less than or equal to 20.0%. 

III. Continuing Calibration 

Continuing calibration was performed at required frequencies. The percent differences 
(%0) of amounts in continuing standard mixtures were within the 20.0% QC limits. 

The percent differences (%0) of the second source calibration standard were less than 
or equal to 20.0% for all compounds. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No total petroleum 
hydrocarbons as extractable contaminants were found in the method blanks. 

Sample KC152 (from SOG 72662) was identified as an equipment blank. No total 
petroleum hydrocarbons as extractable contaminants were found. 

Sample KC151 (from SOG 72662) was identified as a field blank. No total petroleum 
hydrocarbons as extractable contaminants were found. 

V. Surrogate Recovery 

Surrogates were added to all samples and blanks as required by the method. All 
surrogate recoveries (%R) were within QC limits. 

VI. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SOG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SOG. 

VII. Laboratory Control Samples 

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits. 
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VIII. Target Compound Identification 

All target compound identifications were within validation criteria for samples on which a 
Full review was performed. Raw data were not evaluated for the samples reviewed by 
Standard criteria. 

IX. Compound Quantitation 

All compound quantitation were within validation criteria for samples on which a Full 
review was performed. Raw data were not evaluated for the samples reviewed by 
Standard criteria. 

X. System Performance 

The system performance was acceptable for samples on which a Full review was 
performed. Raw data were not evaluated for the samples reviewed by Standard criteria. 

XI. Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

XII. Field Duplicates 

No field duplicates were identified in this SDG. 
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MCBH Kaneohe Sludge Disposal Area, CTa HC25 
Total Petroleum Hydrocarbons as Extractables - Data Qualification Summary -
SDG 72621 

No Sample Data Qualified in this SDG 

MCBH Kaneohe Sludge Disposal Area, CTa HC25 
Total Petroleum Hydrocarbons as Extractables - Laboratory Blank Data 
Qualification Summary - SDG 72621 

No Sample Data Qualified in this SDG 

MCBH Kaneohe Sludge Disposal Area, CTa HC25 
Total Petroleum Hydrocarbons as Extractables - Field Blank Data Qualification 
Summary - SDG 72621 

No Sample Data Qualified in this SDG 
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LOC #: 3137688 

SOG #: 72621 
Laboratory: APPL, Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level III/IV 

c
METHOD: GC TPH as Extractables (EPA SW846 Method 8015f3) 

oate:~'t 
Page:_( of_' 

Reviewer: 1(1\ 

2nd Reviewer:-6 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I 
I. 

II 

III. 

IV. 

V 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

Xil. 

XIII. 

Note: 

~alidatioD Ama 

Technical holdinQ times 

Initial calibration 

Calibration verification/ICV 

Blanks 

Surrogate recovery 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Target compound identification 

Compound quantitation/RULOQ/LODs 

System Performance 

Overall assessment of data 

Field duplicates 

Field blanks 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

I I CommeDts 

/l- Sampling dates: I r qd J<f 
J- YJO ~ ~~ 
I+- \ UV Lc-w=-<,D~ 
l+-
A-
JJ cu~J "Sr~<. . 

A... L?.{ 

A- Not reviewed for Level III validation. 

11 Not reviewed for Level III validation. 

A- Not reviewed for Level III validation. 

A-
tJ 
N1? PR-:;: KCIS;;1 1 s::f> (., t ri--u, t.7 

E - ~ 
ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

I 

Validated Samples· ** In~ates sample underwent Level IV validation 
D\\ 

.j...- - 14 () 2../ v/T-:e Lk.... 1 KC138 11 21 31 
-
2 KC139** 12 22 32 

,.... 
3 KC140 13 23 33 

.4 KC141 14 24 34 

5 15 25 35 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 40 

Notes: ________________________________________________________________________________ __ 
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LOC #: 31') 1-fo I> q VALIDATION FINDINGS CHECKLIST 

Method: GC HPLC 

Did the 

Was a linear fit used for evaluation? If yes, were all percent relative standard 
<20%? 

Was a curve fit used for evaluation? If Yes, what was the acceptance criteria 
used? 

criteria? 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MS/MSD. Soil I Water. 

Was a MS/MSD <In<l,I\17<'ri 20 "<l,."nl",,, of each matrix? 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
within the QC limits? 

Was an LCS <In,,lv,,,,,rl 

Was an LCS extraction batch? 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 

L4 summary.wpd version 1.0 

Page:_'_of~ 
Reviewer: BR 

2nd Reviewer: C-



LOC #:---=-3-,-r-,,-'~,---~_g_ VALIDATION FINDINGS CHECKLIST Page:~of~ 
Reviewer: BR 

2nd Reviewer: 6 
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LDC#: 31376B8 

METHOD: GC X HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page _1_ of _1_ 

Reviewer: BR 

2nd Reviewer: ~ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF =A1C 
average CF = sum of the CF Inumber of standards 

%RSD = 100 * (SIX.) 

Calibration 

# Standard 10 Date Compound 

1 ICAl 11/14/2013 Diesel (C10-C24) 

Apollo 

Where: 

Reported Recalculated 

CF CF 

(200 std) (200 std) 

1152965 1152965 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 
X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF . %RSD 

(Initial) (Initial) 

1139258 1139258.5 10 

Recalculated 

%RSD 

10 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 



LDC#: 31376B8 

METHOD: GC_X_HPLC 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Calculation Verification 

Page: (of I 
Reviewer: BR 

2nd Reviewer: ~ 

The percent difference (%D) of the initial calibration average Calibration Factors (CF) and the continuing calibration percent difference (%D) values 

were recalculated for the compounds identified below using the following calculation: 

Percent difference (%D) = 100 * (N - C)/N Where: N = Initial Calibration Factor or Nominal Amount 

C = Calibration Factor from Continuing Calibration Standard or Calculated Amount 

II I I I I I Reported I Recalculated I Reported Recalculated I 

Calibration CCVConclCF ConclCF ConclCF %D %D 

# Standard ID Date Compound 

1 211103 2/18/2014 Diesel (C10-C24) 1139258 1296170 1296175 14 14 

9:19 

2 211118 2/18/2014 Diesel (C10-C24) 1139258 1318110 1318110 16 16 

16:43 

I 3 I I I I I I I I I 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 



LDC#: 3r~~~~ 

METHOD: :b..- GC _ HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

Sample 10· 2-

Surrogate 

I 
o C~c.-o~~ 

O·r:+-l1./) -~\t1t..J\,v'\ I 
V 

--

Sample 10· 

Surro ate 

Sample 10· 

Surro ate 

SURRCALCNew.wpd 

I 

----

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Surrogate 
Column/Detector Spiked 

I I 
J2~-~ lBP 7- OJ b1. '(2,1 

J.- .v 

Surrogate 
Column/Detector Spiked 

Surrogate 
Column/Detector Spiked 

Surrogate 
Found 

I 
202.J.1iJ1l 

:2.., (00 .'~'3 

Surrogate 
Found 

Surrogate 
Found 

Percent Percent 
Recovery Recovery 

Reported I Recalculated 

~8. Z- ~g. 't-
'l5,() 8'5' J 

_. -- ---

Reported Recalculated 

Reported Recalculated 

I 

Page:_1_of_1_ 

Reviewer:_.2::B~R.!...--__ 
2nd reviewer: e 

Percent 
Difference 

I 
-L) 

6 
------ --

Percent 
Difference 

Percent 
Difference 



LDC #: 3131ie~& VALIDATION FINDINGS WORKSHEET Page:_1_of_1 _ 

Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification Reviewer: BR 

METHOD: :i.. GC _HPLC 
2nd Reviewer: ct:-: 

The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

%Recovery = 100 * (SSC - SC)/SA Where SSC = Spiked sample concentration SC = Sample concentration 
SA = Spike added 

RPD =(({SSCLCS - SSCLCSD} * 2) I (SSCLCS + SSCLCSD))*1 00 LCS = Laboratory Control Sample LCSD = Laboratory Control Sample duplicate 

LCS/LCSD samples: \ ± 02..1 0 A-- L W 

Spike Spike Sample c=- LCS ~I LCSD Ie LCS/LCSD 

Added Concentration I II II 
( Percent Recovery Percent Recovery RPD 

l~iilii~~~i!i~~====:::::;:======lii~===L=C=S==*======:.! Reported Recalc.!! Reported Recalc.!! Reported Recalc. 

Gasoline (8015) 

Diesel (8015) ~-(). () 5+ .~ 1'i .0 !t:L.() 
Benzene (80218) 

Methane (RSK-175) 

2,4-0 (8151 ) 

Dinoseb (8151) 

Naphthalene (8310) 

Anthracene (8310) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
results do not aqree within 10.0% of the recalculated results. 

LCSCLCNew.wpd 



LDC #: 311!-(:, &~ 

METHOD: J,....GC_HPLC 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page: _1_of_1_ 

Reviewer: ---.CB~R~ __ 
2nd Reviewer: -6 

~N N/A 
tJNN/A 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds within 10% of the reported results? 

Concentration= (A) (Fv) (Of) 
(RF)(Vs or Ws)(%SI100) 

A= Area or height of the compound to be measured 
Fv= Final Volume of extract 
Df= Dilution Factor 
RF= Average response factor of the compound 

In the initial calibraf 

# Sample 10 

Example: 

Sample ID. 2..... Compound Name B-l1 ---------------

Concentration = ___ ~tJ<--~(2,--______________________ __ 

14·cJ CII~id~~.~Xz) " ....... ./1 _~r· S",,~~~ ~ '2. "'}S' )'/y-
v ~ 

Reported Recalculated Results 
Compound Concentrations Concentrations Qualifications 

( ) ( ) 

Comments: _______________________________________________________ __ 

SAMPCALCnew.wpd 



EPA_NO 

KC138 

KC139 

KC140 

KC141 

KC138 

KC138 

KC139 

KC139 

KC140 

KC140 

KC141 

KC141 

KC137 

KC138 

KC139 

KC140 

KC141 

KC137 

KC137 

KC137 

KC137 

KC138 

KC138 

Page 1 of 5 

MCBH Kaneohe, Fuel Farms, CTC HC25 - SOG 72621 
LOC 31376 

LAB_SAMPLE DF ANALYTE COLL_DATE ANAL_DATE QCLev RESULT UNITS LAB_Q 

METHOD: 6020A 
AY92033 

AY92034 

AY92035 

AY92036 

5 Lead 

5 Lead 

5 Lead 

5 Lead 

METHOD: 8015C ORO 
AY92033 TPH-DRO (CI0-C24) 

TPH-LRO (C24-C36) 

TPH-DRO (CI0-C24) 

TPH-LRO (C24-C36) 

TPH-DRO (CI0-C24) 

TPH-LRO (C24-C36) 

TPH-DRO (CI0-C24) 

TPH-LRO (C24-C36) 

AY92033 

AY92034 

AY92034 

AY92035 

AY92035 

AY92036 

AY92036 

METHOD: 8015C GRO 
AY92032 

AY92033 

AY92034 

AY92035 

AY92036 

METHOD: 8260C 
AY92032 

AY92032 

AY92032 

AY92032 

AY92033 

AY92033 

Gasoline Range Organics 

Gasoline Range Organics 

Gasoline Range Organics 

Gasoline Range Organics 

Gasoline Range Organics 

Benzene 

Ethylbenzene 

Toluene 

Total Xylenes 

Benzene 

Ethylbenzene 

011311201407:30 02113/201420:29 Std 1.7 

0113112014 07:45 02113/2014 20:35 Full 1.8 

011311201409:00 02113/201420:41 Std 11.8 

011311201409:20 02113/201420:47 Std 2.2 

011311201407:30 02/18/201418:55 Std 2.3 

011311201407:30 02/18/201418:55 Std 6.2 

011311201407:45 02/18/201419:21 Full 1.3 

011311201407:45 02/18/2014 19:21 Full 13.0 

011311201409:00 02/18/201419:46 Std 1.2 

011311201409:00 02/18/201419:46 Std 12.0 

011311201409:20 02/18/201420:12 Std 1.1 

011311201409:20 02/18/201420:12 Std 11.0 

011311201407:20 02/06/201413:16 Std 18.0 

01131/201407:30 02/06/201418:41 Std 0.9 

011311201407:45 02/061201419:17 Full 1.0 

011311201409:00 02/06/201419:53 Std 1.0 

01131/201409:20 02/06/201420:29 Std 0.9 

0113112014 07 :20 02/05/2014 15 :34 Std 0.30 

01131/201407:20 02/05/201415:34 Std 0.50 

011311201407:20 02/05/201415:34 Std 0.30 

011311201407:20 02/05/201415:34 Std 0.30 

011311201407:30 02/05/201414:11 Std 0.0022 

011311201407:30 02/05/201414:11 Std 0.0022 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg JT3M 

mg/Kg J 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mglKg U 

mglKg U 

mg/Kg U 

ugIL U 

mg/Kg U 

mglKg U 

mg/Kg U 

mg/Kg U 

ugIL 

ugIL 

ugIL 

ugIL 

U 

U 

U 

U 

mg/Kg U 

mg/Kg U 

AECOM 

LOQ LOD REV Q_C 

0.56 0.280 

0.63 0.310 

0.62 0.310 

0.57 0.290 

6 1.1 J 

11 11.0 J 

6 1.3 U 

13 13.0 U 

6 1.2 U 

12 12.0 U 

6 1.1 U 

11 11.0 U 

50 18.0 U 

2 0.9 U 

3 1.0 U 

3 1.0 U 

2 0.9 U 

1.0 0.30 U 

1.0 0.50 U 

1.0 0.30 U 

1.0 0.30 U 

0.006 0.0022 U 

0.006 0.0022 U 

NAVFAC Validation 



EPA_NO 

KC138 

KC138 

KC139 

KC139 

KC139 

KC139 

KC140 

KC140 

KC140 

KC140 

KC141 

KC141 

KC141 

KC141 

KC138 

KC138 

KC138 

KC138 

KC138 

KC138 

KC138 

KC138 

KC138 

KC138 

KC138 

KC138 

Page 2 of 5 

LAB_SAMPLE DF ANALYTE 

METHOD: 8260C 
AY92033 

AY92033 

AY92034 

AY92034 

AY92034 

AY92034 

AY92035 

AY92035 

AY92035 

AY92035 

AY92036 

AY92036 

AY92036 

AY92036 

METHOD: 8270D-SIM 
AY92033 

AY92033 

AY92033 

AY92033 

AY92033 

AY92033 

AY92033 

AY92033 

AY92033 

AY92033 

AY92033 

AY92033 

Toluene 

Total Xylenes 

Benzene 

Ethylbenzene 

Toluene 

Total Xylenes 

Benzene 

Ethylbenzene 

Toluene 

Total Xylenes 

Benzene 

Ethylbenzene 

Toluene 

Total Xylenes 

I-Methylnaphthalene 

2-Methylnaphthalene 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo( a)anthracene 

Benzo(a)pyrene 

Benzo(b )f1uoranthene 

Benzo(g,h,i)perylene 

Benzo(k)f1uoranthene 

Chrysene 

DlBENZO(A,H)ANTHRACENE 

COLL_DATE ANAL_DATE QCLev RESULT UNITS LAB_Q 

011311201407:30 02/05/201414:11 Std 

011311201407:30 02/05/201414:11 Std 

011311201407:45 02/05/201414:33 Full 

011311201407:45 02/05/201414:33 Full 

011311201407:45 02/05/201414:33 Full 

011311201407:45 02/05/201414:33 Full 

0113112014 09:00 02/05/2014 14:54 Std 

011311201409:00 02/05/201414:54 Std 

011311201409:00 02/05/201414:54 Std 

011311201409:00 02/05/2014 14:54 Std 

01/311201409:20 02/05/2014 15:16 Std 

011311201409:20 02/05/201415:16 Std 

011311201409:20 02/05/201415:16 Std 

011311201409:20 02/05/201415:16 Std 

01/311201407:30 02/12/201418:36 Std 

011311201407:30 02/12/201418:36 Std 

011311201407:30 02/12/201418:36 Std 

01/311201407:30 02/12/2014 18:36 Std 

011311201407:30 02/12/201418:36 Std 

011311201407:30 02/12/201418:36 Std 

01/311201407:30 02/12/201418:36 Std 

011311201407:30 02/12/201418:36 Std 

011311201407:30 02/12/201418:36 Std 

0113112014 07:30 02/1212014 18:36 Std 

0113112014 07:30 02/12/2014 18:36 Std 

011311201407:30 02/12/201418:36 Std 

0.0022 

0.0022 

0.0025 

0.0025 

0.0025 

0.0025 

0.0025 

0.0025 

0.0025 

0.0025 

0.0023 

0.0023 

0.0023 

0.0023 

0.00190 

0.00190 

0.00190 

0.00190 

0.00190 

0.00190 

0.00190 

0.00190 

0.00190 

0.00190 

0.00190 

0.00190 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mglKg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mglKg U 

mg/Kg U 

mglKg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mglKg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mglKg U 

mg/Kg U 

mg/Kg U 

LOQ LOD REV Q_C 

0.006 0.0022 U 

0.006 0.0022 U 

0.006 0.0025 U 

0.006 0.0025 U 

0.006 0.0025 U 

0.006 0.0025 U 

0.006 0.0025 U 

0.006 0.0025 U 

0.006 0.0025 U 

0.006 0.0025 U 

0.006 0.0023 U 

0.006 0.0023 U 

0.006 0.0023 U 

0.006 0.0023 U 

0.0056 0.00190 U 

0.0056 0.00190 U 

0.0056 0.00190 U 

0.0056 0.00190 U 

0.0056 0.00190 U 

0.0056 0.00190 U 

0.0056 0.00190 U 

0.0056 0.00190 U 

0.0056 0.00190 U 

0.0056 0.00190 U 

0.0056 0.00190 U 

0.0056 0.00190 U 

NAVFAC Validation 



EPA_NO 

KC138 

KC138 

KC138 

KC138 

KC138 

KC138 

KC139 

KC139 

KC139 

KC139 

KC139 

KC139 

KC139 

KC139 

KC139 

KC139 

KC139 

KC139 

KC139 

KC139 

KC139 

KC139 

KC139 

KC139 

KC140 

KC140 

KC140 

Page 3 of 5 

LAB_SAMPLE DF ANALYTE 

METHOD: 8270D-SIM 
AY92033 

AY92033 

AY92033 

AY92033 

AY92033 

AY92033 

AY92034 

AY92034 

AY92034 

AY92034 

AY92034 

AY92034 

AY92034 

AY92034 

AY92034 

AY92034 

AY92034 

AY92034 

AY92034 

AY92034 

AY92034 

AY92034 

AY92034 

AY92034 

AY92035 

AY92035 

AY92035 

Fluoranthene 

Fluorene 

lndeno( 1 ,2,3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

I-Methylnaphthalene 

2-Methylnaphthalene 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo( a )anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Chrysene 

DlBENZO(A,H)ANTHRACENE 

Fluoranthene 

Fluorene 

lndeno( 1 ,2,3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

I-Methylnaphthalene 

2-Methylnaphthalene 

Acenaphthene 

COLL_DATE ANAL_DATE QCLev RESULT UNITS LAB_Q 

011311201407:30 02/12/201418:36 Std 

0113112014 07:30 02/12/2014 18:36 Std 

011311201407:30 02/12/201418:36 Std 

01131/201407:30 02/12/201418:36 Std 

011311201407:30 02/12/2014 18:36 Std 

011311201407:30 02/12/201418:36 Std 

011311201407:45 02/12/2014 19:04 Full 

01/311201407:45 02/12/201419:04 Full 

01131/201407:45 02/12/201419:04 Full 

011311201407:45 02/12/201419:04 Full 

011311201407:45 02/12/201419:04 Full 

011311201407:45 02/12/2014 19:04 Full 

011311201407:45 02/12/201419:04 Full 

011311201407:45 02/12/2014 19:04 Full 

01/311201407:45 02/12/201419:04 Full 

01131/201407:45 02/12/201419:04 Full 

01/311201407:45 02/12/201419:04 Full 

011311201407:45 02/12/201419:04 Full 

011311201407:45 02/12/201419:04 Full 

01131/201407:45 02/12/201419:04 Full 

01/311201407:45 02/12/201419:04 Full 

011311201407:45 02/12/201419:04 Full 

011311201407:45 02/12/201419:04 Full 

011311201407:45 02/12/201419:04 Full 

011311201409:00 02/12/201419:31 Std 

0113112014 09:00 02/12/2014 19:31 Std 

01131/201409:00 02/12/201419:31 Std 

0.00190 

0.00190 

0.00190 

0.00190 

0.00190 

0.00190 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mglKg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mglKg U 

mg/Kg U 

mg/Kg U 

mglKg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

LOQ LOD REV QC 

0.0056 0.00190 U 

0.0056 0.00190 U 

0.0056 0.00190 U 

0.0056 0.00190 U 

0.0056 0.00190 U 

0.0056 0.00190 U 

0.0063 0.00210 U 

0.0063 0.00210 U 

0.0063 0.00210 U 

0.0063 0.00210 U 

0.0063 0.00210 U 

0.0063 0.00210 U 

0.0063 0.00210 U 

0.0063 0.00210 U 

0.0063 0.00210 U 

0.0063 0.00210 U 

0.0063 0.00210 U 

0.0063 0.00210 U 

0.0063 0.00210 U 

0.0063 0.00210 U 

0.0063 0.00210 U 

0.0063 0.00210 U 

0.0063 0.00210 U 

0.0063 0.00210 U 

0.0062 0.00210 U 

0.0062 0.00210 U 

0.0062 0.00210 U 

NAVFAC Validation 



EPA_NO 

KC140 

KC140 

KC140 

KC140 

KC140 

KC140 

KC140 

KC140 

KC140 

KC140 

KC140 

KC140 

KC140 

KC140 

KC140 

KC141 

KC141 

KC141 

KC141 

KC141 

KC141 

KC141 

KC141 

KC141 

KC141 

KC141 

KC141 

Page 4 of5 

LAB_SAMPLE DF ANALYTE 

METHOD: 8270D-SIM 
AY92035 

AY92035 

AY92035 

AY92035 

AY92035 

AY92035 

AY92035 

AY92035 

AY92035 

AY92035 

AY92035 

AY92035 

AY92035 

AY92035 

AY92035 

AY92036 

AY92036 

AY92036 

AY92036 

AY92036 

AY92036 

AY92036 

AY92036 

AY92036 

AY92036 

AY92036 

AY92036 

Acenaphthylene 

Anthracene 

Benzo( a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Chrysene 

DlBENZO(A,H)ANTHRACENE 

Fluoranthene 

Fluorene 

Indeno(I,2,3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

I-Methylnaphthalene 

2-Methylnaphthalene 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo( a )anthracene 

Benzo( a )pyrene 

Benzo(b )fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Chrysene 

DlBENZO(A,H)ANTHRACENE 

COLL_DATE ANAL_DATE QCLev RESULT UNITS LAB_Q 

0113112014 09:00 02/12/2014 19:31 Std 

011311201409:00 02/12/201419:31 Std 

01131/201409:00 02/12/201419:31 Std 

01/311201409:00 02/12/201419:31 Std 

0113112014 09:00 02/12/2014 19:31 Std 

01/311201409:00 02/1212014 19:31 Std 

011311201409:00 02/12/201419:31 Std 

0113112014 09:00 02112/2014 19:31 Std 

011311201409:00 02/12/201419:31 Std 

011311201409:00 02/12/201419:31 Std 

011311201409:00 02/12/201419:31 Std 

0113112014 09:00 02/12/2014 19:31 Std 

0113112014 09:00 02/12/2014 19:31 Std 

011311201409:00 02/12/201419:31 Std 

0113112014 09:00 02/12/2014 19:31 Std 

011311201409:20 02/12/201419:58 Std 

011311201409:20 02/12/201419:58 Std 

011311201409:20 02/12/201419:58 Std 

011311201409:20 02/12/2014 19:58 Std 

011311201409:20 02/12/201419:58 Std 

011311201409:20 02/12/2014 19:58 Std 

01/311201409:20 02/12/201419:58 Std 

0113112014 09:20 02/12/2014 19:58 Std 

011311201409:20 02/12/201419:58 Std 

011311201409:20 02/12/201419:58 Std 

0113112014 09:20 02/12/2014 19:58 Std 

0113112014 09:20 02/12/2014 19:58 Std 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00210 

0.00190 

0.00190 

0.00190 

0.00190 

0.00190 

0.00190 

0.00190 

0.00190 

0.00190 

0.00190 

0.00190 

0.00190 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mgIKg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

mg/Kg U 

LOQ LOD REV Q_C 

0.0062 0.00210 U 

0.0062 0.00210 U 

0.0062 0.00210 U 

0.0062 0.00210 U 

0.0062 0.00210 U 

0.0062 0.00210 U 

0.0062 0.00210 U 

0.0062 0.00210 U 

0.0062 0.00210 U 

0.0062 0.00210 U 

0.0062 0.00210 U 

0.0062 0.00210 U 

0.0062 0.00210 U 

0.0062 0.00210 U 

0.0062 0.00210 U 

0.0057 0.00190 U 

0.0057 0.00190 U 

0.0057 0.00190 U 

0.0057 0.00190 U 

0.0057 0.00190 U 

0.0057 0.00190 U 

0.0057 0.00190 U 

0.0057 0.00190 U 

0.0057 0.00190 U 

0.0057 0.00190 U 

0.0057 0.00190 U 

0.0057 0.00190 U 

NAVFAC Validation 



EPA_NO LAB_SAMPLE DF ANALYTE COLL_DATE ANAL_DATE QCLev RESULT UNITS LAB_Q LOQ LOD REV Q_C 

METHOD: 8270D-SIM 
KC141 AY92036 Fluoranthene 01131/201409:20 02/12/201419:58 Std 0.00190 mg/Kg U 0.0057 0.00190 U 

KC141 AY92036 Fluorene 01131/201409:20 02/12/2014 19:58 Std 0.00190 mg/Kg U 0.0057 0.00190 U 

KC141 AY92036 Indeno( 1 ,2,3-cd)pyrene 011311201409:20 02/12/2014 19:58 Std 0.00190 mg/Kg U 0.0057 0.00190 U 

KC141 AY92036 Naphthalene 01/31/201409:20 02/12/2014 19:58 Std 0.00190 mg/Kg U 0.0057 0.00190 U 

KCI41 AY92036 Phenanthrene 01131/201409:20 02/12/2014 19:58 Std 0.00190 mg/Kg U 0.0057 0.00190 U 

KC141 AY92036 Pyrene 011311201409:20 02/12/2014 19:58 Std 0.00190 mg/Kg U 0.0057 0.00190 U 

Page 5 of 5 NAVFAC Validation 



LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099 

• I. I. I. I. I. I. I. I. I. .... I. I. 

LDC 
WCP, Inc. March 17, 2014 
99-061 Koaha Way, Suite 208 
Aiea, HI 96701-5626 
ATTN: Ms. Rachel Kaminaka 

SUBJECT: MCBH Kaneohe, Fuel Farms, CTO HC25, Data Validation 

Dear Ms. Kaminaka, 

Enclosed are the final validation reports for the fractions listed below. These SDGs were 
received on February 26, 2014. Attachment 1 is a summary of the samples that were 
reviewed for each analysis. 

LDC Project # 31387: 

SDG# 

72650, 72662 

Fraction 

Volatiles, Polynuclear Aromatic Hydrocarbons, Lead, Total 
Petroleum Hydrocarbons as Gasoline, Total Petroleum 
Hydrocarbons as Extractables 

The data validation was performed under Standard & Full guidelines. The analyses were 
validated using the following documents, as applicable to each method: 

• Technical Memorandum, Supplemental Remedial Investigation Work Plan, 
Former Fuel Farm Sludge Disposal Area, Marine Corps Base, Hawaii, 
Kaneohe Bay, Oahu, Hawaii, December 2013 

• U.S. NAVFAC Pacific Environmental Restoration, ER, Program, February 
2007 

• U.S. Department of Defense Quality Systems Manual for Environmental 
Laboratories, Version 4.2, October 2010 

• EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, 
update 1, July 1992; update IIA, August 1993; update II, September 1994; 
update liB, January 1995; update III, December 1996; update lilA, April 
1998; IIIB, November 2004; Update IV, February 2007 

Please feel free to contact us if you have any questions. 

Sincerely, 

d7)? 
Andrew Kong 
Project Manager/Senior Chemist 

L:IWILCHEEIKaneoheI31387COV.wpd 



He EDD/NIRISIDQAR Attachment 1 

.~;~~'~1·~:~ epp:';,,: 'c\.;~oj~R"iii,f::*rU[:liQq~#3:1·3~7'i(tyil~q!1e~~~]~-n.~ iQQ'il~~~HI/~IVI~'~@~~aD~p~~r~J.I~I,,§~{trrS};~0.m9~'1:I~2~f}:;.: ...... ~; .. 
(3) PAH Diss. 

DATE I DATE BTEX (8270D- Pb Pb I TPH-G I TPH-E 
~DC I SDG# I REC'D DUE (8260C) SIM) (6020A) (6020A) (8015C) (8015C) 

Mifiiix: XW~t~fjsaifi;;~~%i;H&':" 2. ,Jf.~~;;~~~;.::; WSW S W 

A 72650 02/26/14 03/19/14 4 0 3 0 3 

A 72650 02/26/14 03/19/14 • II II n . 
B 72662 02/26/14 03/19/14 6 0 5 0 

/rota I NAK 111 I 0 I 9 I 0 I 9 I 0 I 8 I 0 111 I 0 I 9 I 0 I 0 I 0 I 0 I 0 I 0 I.JlJ 0 I 0 I Q.l . .D. I 0 I 0 I 0 I 0 I 0 I 0 I 0 I 0 I 0 I 0 I 0 157 

Shaded cells indicate Level IV validation (all other cells are Level III validation). These sample counts do not include MS, MSD, or DUP's. 31387ST-HC25.wpd 



LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099 

• ~ • I. " I. " I. • I. I. I. I. lo 

LDC: 
WCP, Inc. April16, 2014 
99-061 Koaha Way, Suite 208 
Aiea, HI 96701-5626 
ATTN: Ms. Rachel Kaminaka 

SUBJECT: Revised MCBH Kaneohe Fuel Farms, CTO HC25, Data Validation 

Dear Ms. Kaminaka, 

Enclosed is the revised validation report for the fractions listed below. Please replace the 
previously submitted report with the enclosed revised report. 

LDC Project# 31387: 

SDG# 

72650 

Fraction 

Volatiles, Polynuclear Aromatic Hydrocarbons, Lead, Total 
Petroleum Hydrocarbons as Gasoline, Total Petroleum 
Hydrocarbons as Extractables 

• Revision: Added field duplicate KC143 & KC144 

Please feel free to contact us if you have any questions. 

~~ 
Andrew Kong -----
Project Manager/Senior Chemist 

L:\WILCHEE\Kaneohe\31387 _RV1.wpd 



LDC Report# 31387A1_RV1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: MCBH Kaneohe, Fuel Farms, CTO HC25 

Collection Date: February 5, 2014 

LDC Report Date: April16, 2014 

Matrix: Water 

Parameters: Volatiles 

Validation Level: Standard & Full 

Laboratory: APPL, Inc. 

Sample Delivery Group (SDG}: 72650 

Sample Identification 

KC142 
KC143** 
KC144 
KC145 
KC146 

**Indicates sample underwent Full review 

V:\LOGIN\WILCHEE\KANEOHE\31387A1_W34_RV1.DOC 1 



Introduction 

This data review covers 5 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8260C for 
Volatiles which are Benzene, Toluene, Ethylbenzene and Xylenes (BTEX). 

This review follows the Technical Memorandum, Supplemental Remedial Investigation 
Work Plan, Former Fuel Farm Sludge Disposal Area, Marine Corps Base Hawaii, 
Kaneohe Bay, Oahu, Hawaii (December 2013), the U.S. NAVFAC Pacific 
Environmental Restoration (ER) Program, February 2007, and the U.S. Department of 
Defense Quality Systems Manual for Environmental Laboratories, Version 4.2 (October 
2010). 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

Samples indicated by a double asterisk on the front cover underwent a Full review. A 
Standard review was performed on all of the other samples. Raw data were not 
evaluated for the samples reviewed by Standard criteria since this review is based on 
QC data. 

The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

UJ Indicates the compound or analyte was analyzed for but not detected. The 
sample detection limit is an estimated value. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 

V:\LOGIN\WILCHEE\KANEOHE\31387A1_W34_RV1.DOC 2 



Qualification Code Reference 

H Holding times were exceeded. 

S Surrogate recovery was outside QC limits. 

C Calibration %RSD, r, ~ or %D were noncompliant 

R Calibration RRF was <0.05. 

8 Presumed contamination from preparation (method blank) 

L Laboratory Control Sample/Laboratory Control Sample Duplicate %R or RPD 
was not within control limits 

Q MS/MSD recovery was poor 

E MS/MSD or Duplicate RPD was high. 

Internal standard performance was unsatisfactory 

M Instrument Performance Check (BFB or DFTPP) was noncompliant 

T Presumed contamination from trip blank. 

F Presumed contamination from FB or ER. 

D The analysis with this flag should not be used because another more technically 
sound analysis is available. 

P Instrument performance for pesticides was poor 

*# Unusual problems found with the data. The number following the asterisk (*) will 
indicate the section in the validation report where a description of the problem 
can be found. 

V:\LOGIN\WILCHEE\KANEOHE\31387 A 1_W34_RV1.DOC 3 



I. Technical Holding Times 

All technical holding time requirements were met. 

All samples were received in good condition with the following exceptions: 

Sample Compound Finding Criteria Flag 

KC142 All TCL compounds A headspace was apparent There should be no headspace J (all detects) A 
in the sample containers. in the sample containers. UJ (all non-detects) 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. GC/MS Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration 

Initial calibration was performed using required standard concentrations. 

Percent relative standard deviations (%RSO) were less than or equal to 15.0% for all 
compounds. 

Average relative response factors (RRF) for all compounds were within method and 
validation criteria. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

Percent differences (%0) between the initial calibration RRF and the continuing 
calibration RRF were within the method criteria of less than or equal to 20.0% for all 
compounds. 

The percent differences (%0) of the second source calibration standard were less than 
or equal to 25.0% for all compounds. 

All of the continuing calibration relative response factors (RRF) were within method and 
validation criteria. 

V:\LOGIN\WILCHEE\KANEOHE\31387 A 1_W34_RV1.DOC 4 



V. Blanks 

Method blanks were reviewed for each matrix as applicable. No volatile contaminants 
were found in the method blanks. 

Sample KC142 was identified as a trip blank. No volatile contaminants were found. 

Sample KC152 (from SDG 72662) was identified as an equipment blank. No volatile 
contaminants were found. 

Sample KC151 (from SDG 72662) was identified as a field blank. No volatile 
contaminants were found. 

VI. Surrogate Spikes 

Surrogates were added to all samples and blanks as required by the method. All 
surrogate recoveries (%R) were within QC limits. 

VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VIII. Laboratory Control Samples (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits. 

IX. Regional Quality Assurance and Quality Control 

Not applicable. 

X. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XI. Target Compound Identifications 

All target compound identifications were within validation criteria for samples on which a 
Full review was performed. Raw data were not evaluated for the samples reviewed by 
Standard criteria. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria for samples on which a Full 
review was performed. Raw data were not evaluated for the samples reviewed by 
Standard criteria. 

V:\LOGIN\WILCHEE\KANEOHE\31387 A 1_W34_RV1.DOC 5 



XIII. Tentatively Identified Compounds (TICs) 

Tentatively identified compounds were not reported by the laboratory. 

XIV. System Performance 

The system performance was acceptable for samples on which a Full review was 
performed. Raw data were not evaluated for the samples reviewed by Standard criteria. 

XV. Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

XVI. Field Duplicates 

Samples KC143** and KC144 were identified as field duplicates. No volatiles were 
detected in any of the samples. 

V:\LOGIN\WILCHEE\KANEOHE\31387A1_W34_RV1.DOC 6 



MCBH Kaneohe, Fuel Farms, CTO HC25 
Volatiles- Data Qualification Summary- SDG 72650 

SDG Sample Compound Flag A orP Reason (Code) 

72650 KC142 All TCL compounds J (all detects) A Sample condition 
UJ (all non-detects) (headspace) (*I) 

MCBH Kaneohe, Fuel Farms, CTO HC25 
Volatiles- Laboratory Blank Data Qualification Summary- SDG 72650 

No Sample Data Qualified in this SDG 

MCBH Kaneohe, Fuel Farms, CTO HC25 
Volatiles - Field Blank Data Qualification Summary - SDG 72650 

No Sample Data Qualified in this SDG 

V:\LOGJN\WILCHEE\KANEOHE\31387A1_W34_RV1.DOC 7 



LDC #: 31387A1 
SDG#: 72650 
Laboratory: APPL Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level II 1/IV 

METHOD: GC/MS Volatiles (BTEX)(EPA SW 846 Method 8260C) 

Date:~i 
Page:_( of_[_ 

Reviewer: JS 'Jl... 
2nd Reviewer: L 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatiao Area I I Cammeots 

I. Technical holding times s~ SamplinQ dates: :2_ /'S lli 
b.-

I 

II. GC/MS Instrument perfonnance check 

Ill. Initial calibration A.. lls V ~·IS'? 
IV. Continuing calibration/ICV A- t-:tAt I CG..; ~ 'iL b '2 t( c.,.; 

v. Blanks A-
VI. Surrogate spikes A-
VII. Matrix soike/Matrix spike duolicates ~ Gll iA...J- ~-u.· 
VIII. Laboratory control samples A. La 
IX. Regional Quality Assurance and Quality Control N 

X. Internal standards A-
XI. Taraet compound identification 1+ Not reviewed for Level Ill validation. 

XII. Compound quantitation/RLs/LOQs/LODs A- Not reviewed for Level Ill validation. 

XIII. Tentitatively identified compounds (TICs) tJ Not reviewed for Level Ill validation. 

XIV. System perfonnance A. Not reviewed for Levell II validation. 

XV. Overall assessment of data A-
XVI. Field duplicates IJb })-: :2---t'l, 

XVII. Field blanks j\N) rn-::: 1 F12;;. kl£1 I 

-Note. A - Acceptable 
N = Not provided/applicable 
SW = See worksheet 

-ND - No compounds detected 
R = Rinsate 

,;;- k.c-1 C"'2- J 
= D ~hcate 

TB = Trip blank 
FB = Field blank EB = Equipment blank 

Validated Samples: ** lnd~ample ~r;Jerwkt Level IV validation 
""' /, I;.,_ :..¥ 

1 KC 142 11 21 31 

2 KC 143** 12 22 32 

-3 KC 144 13 23 33 
-
4 KC 145 14 24 34 -
5 KC 146 15 25 35 

6 
fW ~r ....... 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 40 

31387A1W.wpd 

I 

~ t._{" i. 

~D 6 11=-

"Zf.:.G:-'2-

l'f-02.-liJA-f\1 -67-l 



LDC #:.____.)L..Ll~3ffl~1t-_:_1_ VALIDATION FINDINGS CHECKLIST 

Level IV checklist_8260C.wpd 

Page:_( of '2.. 
Reviewer: g~ 

2nd Reviewer: <!£-



LDC #:._~;;....Jl....L.'3-=-(/..:....f-/1':..:......!...1 VALIDATION FINDINGS CHECKLIST 

Target compounds were detected in the field blanks. 

Level IV checklist_8260C.wpd 
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TARGET COMPOUND WORKSHEET 

METHOD: VOA 

- --- --- -

A. Chloromethane U. 1,1 ,2-Trichloroethane 00. 2,2-Dichloropropane Ill. n-Butylbenzene CCCC.1-Chlorohexane 

B. Bromomethane V. Benzene PP. Bromochloromethane JJJ. 1 ,2-Dichlorobenzene DODD. Isopropyl alcohol 

C. Vinyl choride W. trans-1,3-Dichloropropene QQ. 1,1-Dichloropropene KKK. 1 ,2,4-T richlorobenzene EEEE. Acetonitrile 

I D. Chloroethane X. Bromoform RR. Dibromomethane LLL. Hexachlorobutadiene FFFF. Acrolein 

E. Methylene chloride Y. 4-Methyl-2-pentanone SS. 1 ,3-0ichloropropane MMM. Naphthalene GGGG. Acrylonitrile 

F. Acetone Z. 2-Hexanone TT. 1 ,2-0ibromoethane NNN. 1,2,3-Trichlorobenzene HHHH. 1,4-Dioxane 

G. Carbon disulfide AA. Tetrachloroethane UU. 1,1, 1,2-Tetrachloroethane 000. 1,3,5-Trichlorobenzene 1111. Isobutyl alcohol 

H. 1 , 1-Dichloroethene BB. 1, 1,2,2-Tetrachloroethane W. lsopropylbenzene PPP. trans-1 ,2-Dichloroethene JJJJ. Methacrylonitrlle 

1. 1, 1-Dichloroethane CC. Toluene WW. Bromobenzene QQQ. cis-1,2-Dichloroethene KKKK. Propionitrile 

J. 1 ,2-Dichloroethene, total DO. Chlorobenzene XX. 1 ,2,3-Trichloropropane RRR. m,p-Xylenes LLLL. Ethyl ether 

K. Chloroform EE. Ethylbenzene YY. n-Propylbenzene SSS. a-Xylene MMMM. Benzyl chloride 

L. 1 ,2-Dichloroethane FF. Styrene ZZ. 2-Chlorotoluene TTT. 1,1 ,2-Trichloro-1,2,2-trifluoroethane NNNN. lodomethane 

' M. 2-Butanone GG. Xylenes, total AAA.1,3,5-Trimethylbenzene UUU. 1 ,2-Dichlorotetrafluoroethane 0000.1,1-Difluoroethane 

N. 1, 1, 1-Trichloroethane HH. Vinyl acetate BBB. 4-Chlorotoluene VW. 4-Ethyltoluene PPPP. 

0. Carbon tetrachloride II. 2-Chloroethylvinyl ether CCC. tert-Butylbenzene WWW. Ethanol QQQQ. 

P. Bromodichloromethane JJ. Dichlorodifluoromethane ODD. 1 ,2,4-Trimethylbenzene XXX. Di-isopropyi ether RRRR. 

Q. 1 ,2-Dichloropropane KK Trichlorofluoromethane EEE. sec-Butylbenzene YYY. tart-Butanol ssss. 

R. cis-1,3-Dichloropropene LL. Methyl-tert-butyl ether FFF. 1 ,3-Dichiorobenzene Z2Z. tert-Butyl alcohol TTTT. 

S. Trichloroethane MM. 1 ,2-Dibromo-3-chloropropane GGG. p-lsopropyltoluene AAAA. Ethyl tert-butyi ether UUUU. 

T. Dibromochloromethane NN. Methyl ethyl ketone HHH. 1,4-Dichlorobenzene BBBB. tert-Amyl methyl ether wvv. 

COMPNDL_ VOA.wpd 



LDC#: 2ttfJ-A7 VALIDATION FINDINGS WORKSHEET 
Technical Holding Times 

Page:_Lof_l_ 
Reviewer: Sll 

2nd Reviewer: e::::--
~fircled dates have exceeded the technical holding times. 

N N/A Were all cooler temperatures within validation criteria? 
V N N/A Were air bubbles> 1/4 inch or was headspac.e present in the vials? 

METHOD : GCIMS VOA (EPA SW 846 Method 8260C) 

Samj)le ID Matrix Preserved Sampling Date Extraction date Analysis date 

I w H <-~~t.& ' I' tit e.J- t.,J<t ~ f (~ .J.- ll-1 +~u. VI)J).__ . 

. 

TECHNICAL HOLDING TIME CRITERIA 

Water unpreserved: 
Water preserved: 

Aromatic within 7 days, non-aromatic within 14 days of sample collection. 
Within 14 days of sample collection. 

Soil: Within 14 days of sample collection. · 

HT.1SC 

Total# ~;*#I 
of Days Qualifier 

J7ua IJl 



LDC #: 31387A1 VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 8260C) 

Page: l of . 
Reviewer: BR 

2nd Reviewer: s;z1 

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified 

below using the following calculations: 

RRF = (AJ(Cis)/(Ais)(CJ 

average RRF = sum of the RRFs/number of standards 

%RSD = 100 *(SIX) 

-----------

Calibration 

-----------

# Standard 10 Date Compound (IS) 

1 I CAL 2/3/2014 Benzene (IS1) 

MAX Ethylbenzene (IS2) 

Ax = Area of Compound 

Cx = Concentration of compound, 

S= Standard deviation of the RRFs, 

----

Reported Recalculated 

RRF RRF 

(RRF 5 std) (RRF 5 std) 

0.9660 0.9660 

1.7230 1.7232 

Reported 

Average RRF 

(Initial) 

1.1 

1.8 

Ais = Area of associated internal standard 

Cis = Concentration of internal standard 

X = Mean of the RRFs 

Recalculated Reported Recalculated 

Average RRF %RSD %RSD 

(Initial) 

1.1 5.5 5.5 

1.8 6.9 6.9 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 



LDC#: 31387A1 Page: ( of ) VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Calculation Verification Reviewer: BR 

2nd Reviewer: <Z( 

METHOD: GC/MS VOA (EPA SW 846 Method 82608) 

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated 

for the compounds identified below using the following calculation: 

Where: 

% Difference= 100 *(ave. RRF- RRF)fave. RRF ave. RRF = initial calibration average RRF 

RRF = (Ax)(Cis)/(Ais)(Cx) RRF =continuing calibration RRF 

Ax = Area of compound, 

Calibration Average RRF 

# Standard ID Date Compound (IS) (Initial) 

1 0210M02 211012014 Benzene (IS1) 1.057 

Ethylbenzene (IS2) 1.807 

Reported 

RRF 

(CC) 

1.027 

1.847 

Cx = Concentration of compound, 

Ais = Area of associated internal standard 

Cis = Concentration of internal standard 

Recalculated Reported Recalculated 

RRF %0 %0 

(CC) 

1.027 2.9 2.9 

1.847 2.2 2.2 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 



-I.,'"' 1.J I w • ·-·-·'I •-•• I •••-•••-..... ......... 1,1'11."'1 • .._ .... I I" Cl!:JC._\_UI__J_ 

Surrogate Results Verification Reviewer: BR 
2nd reviewer: -A c.. 

METHOD: GC/MS VOA (EPA SW 846 Method 8260C) 

The percent recoveries (%R) of surrogates were recalculated for the compounds Identified below using the following calculation: 

%Recovery: SF/SS * 100 

I ID 2_ Sample 

Surrogate 
Spiked 

Dibromofluoromethane 1 $?. 2n 
1 ,2-Dichloroethane-d4 ., ~. ~2-'1 
Toluene-dB 1~. 203 
Bromofluorobenzene l'f IllS 

S I ID ample . 

Surrogate 
Spiked 

Dlbromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I ID ample : 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I ID ample : 

Surrogate 
Spiked 

Dibromofluoromethane 

1 ,2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

S I ID ample 

Surrogate 
Spiked 

Dibromofluoromethane 

1· 2-Dichloroethane-d4 

Toluene-dB 

Bromofluorobenzene 

SURRCALC.1SC 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

:L () . '2 rti./~4 (I 1 
.:21. I ~lf:q'~ I 1 t, 
1 ~. tz/S~t.f tD3> 
u L PQ~.("" ID~ 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

( I 0 

n, 7l 
i)~ l2 
lvf: 6 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: ~('3 &f& J VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

METHOD: GC/MS VOA (EPA SW 846 Method 8260C) 

Page:_J_ot_f 

Reviewer: ___!ill. 
2nd Reviewer: s;;C:_ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were recalculate' 
for the compounds identified below using the following calculation: 

%Recovery= 100 * SSC/SA 

RPD = I LCSC- LCSDC I * 2/(LCSC + LCSDC) 

LCS ID: l1 D l.(OA-M - L CJ 

Trichloroethene 

Where: sse = Spiked sample concentration 
SA = Spike added 

Spike 

LCSC = Laboraotry control sample concentration LCSDC = Laboratory control sample duplicate concentration 

Spiked Sample 
Concentration 

LCS 

Benzene lu .@ 

Toluene 1 
Chlorobenzene 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of thE 
recalculated results. 

LCSCLC.1SC 
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LDC #: 3/3~tA f VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_l_ofL 
Reviewer: BR 
2nd reviewer: t!: 

ETHOD: GC/MS VOA (EPA SW 846 Method 8260C) 
N N/A Were all reported results recalculated and verified for all level IV samples? 
N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = {A.l(I,)(DF) Example: 
(~)(RRF)(V0)(%S) 

A,. = Area of the characteristic ion (EICP) for the Samplei.D. ~ 
' Ira : 

compound to be measured 

A. = Area of the characteristic ion (EICP) for the specific 
internal standard 

I, = Amount of internai standard added in nanograms Cone.= { IL/1) l { H l 
(ng) ( ) ( ) ( ) ( ) 

RRF = Relative response factor of the calibration standard. /4 02-tu ~- L~ 
Vo = Volume or weight of sample pruged in milliliters (ml) 

V" i·P1t or grams (g). 

Of = Dilution factor. ~Cb_s_r_ -z}(2s-) ~ (. 5Yt 8' 34<-(l.RS f? %S = Percent solids, applicable to soils and solid matrices { ~3~~'1. )((, {j}:J.-2 onlv. ---
Reported Calculated 

Concentration Concentration 
# Sample ID Compound ( l ( ) Qualification 

RECALC.1SC 



LDC Report# 31387A2b_RV1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: MCBH Kaneohe, Fuel Farms, CTO HC25 

Collection Date: February 5, 2014 

LDC Report Date: April16, 2014 

Matrix: Water 

Parameters: Polynuclear Aromatic Hydrocarbons 

Validation Level: Standard & Full 

Laboratory: APPL, Inc. 

Sample Delivery Group (SDG): 72650 

Sample Identification 

KC143** 
KC144 
KC145 
KC146 

**Indicates sample underwent Full review 

V:\LOGJN\WILCHEE\KANEOHE\31387 A2B_W34_RV1.DOC 1 



Introduction 

This data review covers 4 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8270D using 
Selected lon Monitoring (SIM) for Polynuclear Aromatic Hydrocarbons. 

This review follows the Technical Memorandum, Supplemental Remedial Investigation 
Work Plan, Former Fuel Farm Sludge Disposal Area, Marine Corps Base Hawaii, 
Kaneohe Bay, Oahu, Hawaii (December 2013), the U.S. NAVFAC Pacific 
Environmental Restoration (ER) Program, February 2007, and the U.S. Department of 
Defense Quality Systems Manual for Environmental Laboratories, Version 4.2 (October 
2010). 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

Samples indicated by a double asterisk on the front cover underwent a Full review. A 
Standard review was performed on all of the other samples. Raw data were not 
evaluated for the samples reviewed by Standard criteria since this review is based on 
QC data. 

The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

UJ Indicates the compound or analyte was analyzed for but not detected. The 
sample detection limit is an estimated value. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 

V:\LOGIN\WILCHEE\KANEOHE\31387 A2B_W34_RV1.DOC 2 



Qualification Code Reference 

H Holding times were exceeded. 

S Surrogate recovery was outside QC limits. 

C Calibration %RSD, r, ~ or %D were noncompliant 

R Calibration RRF was <0.05. 

B Presumed contamination from preparation (method blank) 

L Laboratory Control Sample/Laboratory Control Sample Duplicate %R or RPD 
was not within control limits 

Q MS/MSD recovery was poor 

E MS/MSD or Duplicate RPD was high. 

Internal standard performance was unsatisfactory 

M Instrument Performance Check (BFB or DFTPP) was noncompliant 

T Presumed contamination from trip blank. 

F Presumed contamination from FB or ER. 

D The analysis with this flag should not be used because another more technically 
sound analysis is available. 

P Instrument performance for pesticides was poor 

*# Unusual problems found with the data. The number following the asterisk (*) will 
indicate the section in the validation report where a description of the problem 
can be found. 

V:\LOGJN\WILCHEE\KANEOHE\31387 A2B_W34_RV1.DOC 3 



I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. GC/MS Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. All ion abundance 
requirements were met. 

Ill. Initial Calibration 

Initial calibration was performed using required standard concentrations. 

Percent relative standard deviations (%RSO) were less than or equal to 15.0% for all 
compounds. 

Average relative response factors (RRF) for all compounds were within method and 
validation criteria. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

Percent differences (%0) between the initial calibration RRF and the continuing 
calibration RRF were within the method criteria of less than or equal to 20.0% for all 
compounds. 

The percent differences (%0) of the second source calibration standard were less than 
or equal to 25.0% for all compounds. 

All of the continuing calibration relative response factors (RRF) were within method and 
validation criteria. 

V. Blanks 

Method blanks were reviewed for each matrix as applicable. No polynuclear aromatic 
hydrocarbon contaminants were found in the method blanks. 

Sample KC152 (from SOG 72662) was identified as an equipment blank. No 
polynuclear aromatic hydrocarbon contaminants were found. 

Sample KC151 (from SOG 72662) was identified as a field blank. No polynuclear 
aromatic hydrocarbon contaminants were found. 

V:\LOGIN\WILCHEE\KANEOHE\31387 A2B_W34_RV1.DOC 4 



VI. Surrogate Spikes 

Surrogates were added to all samples and blanks as required by the method. All 
surrogate recoveries (%R) were within QC limits. 

VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VIII. Laboratory Control Samples (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits. 

IX. Regional Quality Assurance and Quality Control 

Not applicable. 

X. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XI. Target Compound Identifications 

All target compound identifications were within validation criteria for samples on which a 
Full review was performed. Raw data were not evaluated for the samples reviewed by 
Standard criteria. 

XII. Compound Quantitation 

All compound quantitation were within validation criteria for samples on which a Full 
review was performed. Raw data were not evaluated for the samples reviewed by 
Standard criteria. 

XIII. Tentatively Identified Compounds (TICs) 

Tentatively identified compounds were not reported by the laboratory. 

XIV. System Performance 

The system performance was acceptable for samples on which a Full review was 
performed. Raw data were not evaluated for the samples reviewed by Standard criteria. 

XV. Overall Assessment 

Data flags are summarized at the end of this report if data has been qualified. 
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XVI. Field Duplicates 

Samples KC143** and KC144 were identified as field duplicates. No polynuclear 
aromatic hydrocarbons were detected in any of the samples. 
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MCBH Kaneohe, Fuel Farms, CTO HC25 
Polynuclear Aromatic Hydrocarbons - Data Qualification Summary - SDG 72650 

No Sample Data Qualified in this SDG 

MCBH Kaneohe, Fuel Farms, CTO HC25 
Polynuclear Aromatic Hydrocarbons - Laboratory Blank Data Qualification 
Summary - SDG 72650 

No Sample Data Qualified in this SDG 

MCBH Kaneohe, Fuel Farms, CTO HC25 
Polynuclear Aromatic Hydrocarbons - Field Blank Data Qualification Summary -
SDG 72650 

No Sample Data Qualified in this SDG 
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LDC #: 31387 A2b 
SDG #: 72650 
Laboratory: APPL. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level III/IV 

METHOD: GC/MS Polynuclear Aromatic Hydrocarbons (EPA SW 846 Method 82700-SIM) 

Date:~"-/ 
Page: ( oft( 

Reviewer: .J 
2nd Reviewer: L 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatiao Area I I Cammeots 

I. Technical holdino times A- Sam!Jiing dates: <-l~let 
II. GC/MS Instrument performance check ~ 

Ill. Initial calibration lr ~s.o ~ 1n 
IV. Continuing calibration/ICV A- t:t;ztl ( c (_ v ~ Ul ?, { cv ~ ,_('II 

v. Blanks A-
VI. Surrooate spikes A 
VII. Matrix spike/Matrix spike duplicates tJ C{i~J ~!<. . , 
VIII. Laboratorv control samples .1/J. L~ 

IX. Regional Quality Assurance and Quality Control N 

X. Internal standards 

XI. Target compound identiflcation 

XII. Compound auantitation/RLs/LOQs/LODs 

XIII. Tentitatively identified compounds (TICs) 

XIV. System performance 

XV. Overall assessment of data 

XVI. Field duplicates 

XVII. Field blanks 

Note: A = Acceptable 

/)._ 
It- Not reviewed for Levell II validation. 

A-. Not reviewed for Levell II validation. 

tJ Not reviewed for Level Ill validation. 

4- Not reviewed for Levell II validation. 

/l.._ 

/J~ i)·. 1~'-

rJJ) F £ = }:::. (' 1-s I ') 
E- .e, -=- ._~ ~c 1 '5"2- ~ 

NO = No compounds detected 
R = Rinsate 

1)1:.. D = Duphcate 
TB = Trip blank 

(1 /) (. 

N = Not provided/applicable 
SW = See worksheet FB = Field blank EB = Equipment blank 

Validated Samples· •• Indicates sample underwent Level IV validation 
I ~UJ . .; ...... -1 KC 143** 11 21 31 

-2 KC 144 12 22 32 
-3 KC 145 13 23 33 

:t KC 146 14 24 34 

5 oyq ~,c...~ 15 25 35 

" 6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 40 

31387A2bW.wpd 

{tt:;. ~C.t:.:a. ,..... 

I~ 0 2... 1"2-lr- BL k. 

I 



LDC#: 

Level IV checklist_8270D.wpd version 2.0 

VALIDATION FINDINGS CHECKLIST Page:_! ofL 
Reviewer: tS r:t 

2nd Reviewer: do 



LDC #:_S_I J_«h_~_ VALIDATION FINDINGS CHECKLIST 

Were the major ions(> 10 percent relative intensity) in the reference spectrum 
evaluated in sample spectrum? 

Were relative intensities of the major ions within ± 20% between the sample and the 
reference spectra? 

Did the raw data indicate that the laboratory performed a library search for all 
required peaks in the chromatograms (samples and blanks)? 

in the field blanks. 

Level IV checklist_8270D.wpd version 2.0 

/ 

Page:~of2 
Reviewer: & ~ 

2nd Reviewer: L: 



VALIDATION FINDINGS WORKSHEET 

METHOD: GC/MS SVOA 

~---- -- --

A. Phenol T. 4-Chloroaniline MM. 4-Chlorophenyl-phenyl ether FFF. Di-n-octylphthalate YYY. 2,3,5-Trimethylnaphthalene 

B. Bis (2-chloroethyl) ether U. Hexachlorobutadiene NN. Fluorene GGG. Benzo(b)fluoranthene zzz. Peryfene 

C. 2-Chlorophenol V. 4-Chloro-3-methylphenol 00. 4-Nitroaniline HHH. Benzo(k)fluoranthene Jl.AP.A. Dibenzothiophene 

I 

i D. 1 ,3-Dichlorobenzene W. 2-Methylnaphthalene PP. 4,6-Dinitro-2-methylphenol Ill. Benzo(a)pyrene BBBB. Benzo(a)fluoranthene 

E. 1 ,4-Dichlorobenzene X. Hexachlorocyclopentadiene QQ. N-Nitrosodiphenylamine JJJ. lndeno(1 ,2,3-cd)pyrene CCCC. Benzo(b)fluorene 

F. 1 ,2-Dichlorobenzene Y. 2,4,6-Trichiorophenol RR. 4-Bromophenyl-phenylether KKK. Dibenz(a,h)anthracene DDDD. cis/trans-Decalin 

G. 2-Methylphenol Z. 2,4,5-Trichlorophenol SS. Hexachlorobenzene LLL. Benzo(g,h,i)perylene EEEE. Biphenyl 

H. 2,2'-0xybis(1-chloropropane) AA. 2-Chloronaphthaiene TT. Pentachlorophenol MMM. Bis(2-Chloroisopropyl)ether FFFF. Retene 

I. 4-Methylphenol BB. 2-Nitroaniline UU. Phenanthrene NNN. Aniline GGGG. C30-Hopane 

J. N-Nitroso-di-n-propylamine CC. Dimethylphthalate W. Anthracene 000. N-Nitrosodimethylamine HHHH. 1-Methylphenanthrene 

K. Hexachloroethane DD. Acenaphthylene WW. Carbazole PPP. Benzoic Acid 1111. 1 ,4-Dioxane 

L. Nitrobenzene EE. 2,6-Dinitrotoluene XX. Di-n-butylphthalate QQQ. Benzyl alcohol JJJJ. Acetophenone 

M. lsophorone FF. 3-Nitroaniline YY. Fluoranthene RRR. Pyridine KKKK. Atrazine 

N. 2-Nitrophenoi GG. Acenaphthene ZZ. Pyrene SSS. Benzidine LLLL. Benzaldehyde 

0. 2,4-Dimethylphenol HH. 2,4-Dinitrophenol AAA. Butylbenzylphthalate TTT. 1-Methylnaphthalene MMMM. Caprolactam 

P. Bis(2-chloroethoxy)methane II. 4-Nitrophenol BBB. 3,3'-Dichlorobenzidine UUU.Benzo(b)thiophene NNNN. 

Q. 2,4-Dichlorophenol JJ. Dibenzofuran CCC. Benzo(a)anthracene VVV.Benzonaphthothiophene 0000. 

R. 1 ,2,4-Trichlorobenzene KK. 2,4-Dinitrotoluene ODD. Chrysene WWW.Benzo(e)pyrene PPPP. 

S. Naphthalene LL. Diethylphthalate EEE. Bis(2-ethylhexyi)phthalate XXX. 2,6-Dimethylnaphthalene QQQQ. 

V:\Validation Worksheets\_Semivolatiles\82700\COMPNDL_SVOA. wpd 



LDC#: 31387A2b Page: l of -} VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification Reviewer: BR 

2nd Reviewer: q. 
METHOD: GC/MS PAH (EPA SW 846 Method 82700-SIM) 

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (o/oRSD) were recalculated for the compounds identified . 

below using the following calculations: 

RRF = (AJ(Cis}/(Ais)(CJ 

average RRF = sum of the RRFs/number of standards 

o/oRSD = 100 *(SIX) 

Calibration 

# Standard ID Date Compound (IS} 

1 I CAL 2/4/2014 Naphthalene (151} 

Linus Fluorene (152} 

Phenanthrene (153} 

Chrysene (IS4} 

Benzo(a}pyrene (ISS) 

Ax= Area of Compound 

Cx = Concentration of compound, 

S= Standard deviation of the RRFs, 

Reported Recalculated 

RRF RRF 

(RRF 5 std} (RRF 5 std} 

1.773 1.773 

2.364 2.364 

2.144 2.144 

2.084 2.084 

2.871 2.871 

Reported 

Average RRF 

(Initial} 

1.7 

2.1 

1.8 

2.0 

2.6 

Ais = Area of associated internal standard 

Cis = Concentration of internal standard 

X = Mean of the RRFs 

Recalculated Reported Recalculated 

AverageRRF %RSD %RSD 

(Initial} 

1.7 12 12 

2.1 11 11 

1.8 13 13 

2.0 9.0 9.0 

2.6 14 14 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results d6 not agree within 10.0% of the recalculated results. 



LDC#: 31387A2b VALIDATION FINDINGS WORSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS PAH (EPA SW 846 Method 82700-SIM) 

Page: 1 of 1 

Reviewer: BR 
2nd Reviewer: z 

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated 

for the compounds identified below using the following £alculation: 

%Difference= 100 • (ave. RRF- RRF)/ave. RRF 

RRF = (Ax)(Cis)/(Ais)(Cx) 

Calibration 

# Standard ID Date Compound (IS) 

1 0218L002 02/18/14 Naphthalene 

Fluorene 

Phenanthrene 

Chrysene 

Benzo(a)pyrene 

(IS1 

(IS2 

(IS 

(IS4 

(IS~ 

ave. RRF = initial calibration average RRF 

RRF = continuing calibration RRF 

Ax= Area of compound 

Average RRF Reported 

(Initial RRF) (CC RRF) 

1.656 1.707 

2.132 2.312 

1.843 2.209 

2.036 2.191 

2.581 2.902 

Recalculated 

(CC RRF) 

1.707 

2.312 

2.209 

2.191 

2.902 

Cx = Concentration of compound 

Ais = Area of associated internal standard 

Cis = Concentration of internal standard 

Reported Recalculated 

%D %D 

3.0 3.1 

8.5 8.5 

20 20 

7.6 7.6 

12 12 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the r~calculated results. 



Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Reviewer:_---=B,_,_R_,__ __ 
2nd reviewer: __ c">"--

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS *100 Where: SF= Surrogate Found 
SS =Surrogate Spiked 

Sample ID: t 
Percent Percent 

Surrogate Surrogate Recovery Recovery Percent 
S~iked Found Reported Recalculated Difference 

Nitrobenzene-d5 ~. (j\) () ! . roq vz':f "6l.f. 9 ~'t-i 0 
2-Fluorobiphenyl J (. t</~1-1 ~-L 9!.Jll . ()if 

Terphenyl-d14 J; I ·:W3C.~ ~(J.£_ ~o.L-- (/ 

Phenol-d5 . 

2-Fluorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

I ID Sample 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Nitrobenzene-d5 

2-Fluorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fluorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

S I ID ample : 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SURRCALC.2SD 



LDC #: 31 38]-~ 
I 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_(_of_ 

Reviewer: ______6_B 
2nd Reviewer:~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated fort~ 
compounds identified below using the following calculation: 

% Recovery = 1 00 * (SC/SA Where: SSG = Spike concentration 
SA = Spike added 

RPD = I LCSC- LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: {Lf- ~ 2...("2..,4-- Lc,...5. 

I I 
Spike Spike I I CS II I CSD 

Ad~1~ Concentration I II Compound ( lA. £..-} !Mt/LJ Percent Recove!:l Percent Recove!:l ,_, L Cl 
I r'C! 1 rc:.n I I"C! 1 I"C::n ~? ..... , .... ~ R<>.-:>1.-. • ,.. . !" ,, 

Phenol 

N-Nitroso-<li-n-propylamine 

4-Chloro-3-methylphenol 

Lf..AO 3·1~ -Acenaohthene -=r ~-g -q..::;. '8 - -
Pentachloroohenol 

4.(fl) - ;.C.') 4' 1.~ q(.?J pyrene - - -
- - ___ (_ ------ --~--

II I CSll CSD 

II RPD 

- -
- ·-

-· 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reporte 
results do not actree within 10.0% of the recalculated results. 

LCSCLC.2SO 



LDC #: 31'3 ?]-i) ~ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_( of_( 
Reviewer:,_-=B:.:...R,__ __ 
2nd reviewer: c!" 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

6 1\1 PI.IILI. 

v-NNIA Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = U!.ill(,)(DF)(2.0) Example: 
(A;,)(RRF)(V.)(V1)(%S) 

lrlf A. = Area of the characteristic ion (EICP) for the Sample J.D. f ' : 
compound to be measured 

A. = Area of the characteristic ion (EICP) for the specific 
internal standard 

I. = Amount of internal standard added in nanograms (ng) Cone.= ( NO}( }( }( }( ) 
( )( )( )( )( ) 

v. ::: Volume or weight of sample extract in milliliters (ml) or 
I 't 6 2-12-A-- L G.l grams (g). 

v, = Volume of extract injected in microliters (ul) ~-= 2.s ~ Ma: tL 
v, = Volume of the concentrated extract in microliters (ul) 

~ ,7-:r )C 1) C2 :~ )( cf6b) Df = Dilution Factor. '::. 

%S = Percent solids, applicable to soil and solid matrices ~~ )C 1-~~~)(tc1llD) only. - z.. 5'9 11 '-ffcr o 1 h Jc. 2.0 = Factor of 2 to account for GPC cleanup -
v 

Reported Calculated , 
Concentration Concentration 

# Sample 10 Compound ( ) ( ) Qualification 

RECALC.2SD 



LDC Report# 31387A4_RV1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: MCBH Kaneohe, Fuel Farms, CTO HC25 

Collection Date: February 5, 2014 

LDC Report Date: April16, 2014 

Matrix: Water 

Parameters: Lead 

Validation Level: Standard & Full 

Laboratory: APPL, Inc. 

Sample Delivery Group (SDG): 72650 

Sample Identification 

KC143** 
KC144 
KC145 
KC146 
KC143F** 
KC144F 
KC145F 
KC146F 
KC146MS 
KC146MSD 
KC146FMS 
KC146FMSD 

Samples appended with "F" were analyzed for dissolved lead 
**Indicates sample underwent Full review 

V:\LOGIN\WILCHEE\KANEOHE\31387 A4_W34_RV1.DOC 1 



Introduction 

This data review covers 12 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 6020A for 
Lead. 

This review follows the Technical Memorandum, Supplemental Remedial Investigation 
Work Plan, Former Fuel Farm Sludge Disposal Area, Marine Corps Base Hawaii, 
Kaneohe Bay, Oahu, Hawaii (December 2013), the U.S. NAVFAC Pacific 
Environmental Restoration (ER) Program, February 2007, and the U.S. Department of 
Defense Quality Systems Manual for Environmental Laboratories, Version 4.2 (October 
2010). 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

Samples indicated by a double asterisk on the front cover underwent a Full review. A 
Standard review was performed on all of the other samples. Raw data were not 
evaluated for the samples reviewed by Standard criteria since this review is based on 
QC data. 

The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

UJ Indicates the compound or analyte was analyzed for but not detected. The 
sample detection limit is an estimated value. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 

V:\LOGJN\WILCHEE\KANEOHE\31387 A4_W34_RV1.DOC 2 



Qualification Code Reference 

H Holding times were exceeded. 

S The sequence or number of standards used for the calibration was incorrect. 

C Correlation coefficient is <0.995. 

R %R for calibration is not within control limits 

B Presumed contamination from preparation (method) blank or calibration blank 

L Laboratory Control Sample/Laboratory Control Sample Duplicate %R or RPD 
was not within control limits 

Q MS/MSD recovery was poor. 

E MS/MSD or Duplicate RPD or difference was high. 

ICP ICS results were unsatisfactory. 

A ICP Serial Dilution %D were not within control limits 

F Presumed contamination from FB or ER. 

D The analysis with this flag should not be used because another more technically 
sound analysis is available. 

P Post Digestion Spike recovery was not within control limits 

*# Unusual problems found with the data. The number following the asterisk (*) will 
indicate the section in the validation report where a description of the problem 
can be found. 
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I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

Ill. Calibration 

The initial and continuing calibrations were performed at the required frequency. 

The calibration standards criteria were met. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No lead contaminants were 
found in the initial, continuing and preparation blanks. 

Samples KC152 and KC152F (both from SDG 72662) were identified as equipment 
blanks. No lead contaminants were found with the following exceptions: 

Sampling Associated 
Blank 10 Date Analyte Concentration Samples 

KC152F 2/6/14 Lead 0.19 ug/L KC143F** 
KC144F 
KC145F 
KC146F 

Sample KC151 (from SDG 72662) was identified as a field blank. No lead contaminants 
were found. 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater (>5X 
blank contaminants) than the concentrations found in the associated field blanks. 

V. ICP Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

The criteria for analysis were met. 

V:\LOGIN\WILCHEE\KANEOHE\31387 A4_W34_RV1.DOC 4 



VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) 
were within QC limits. 

VII. Duplicate Sample Analysis 

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG. 

VIII. Laboratory Control Samples (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits. 

IX. Internal Standards (ICP-MS) 

All internal standard percent recoveries (%R) were within QC limits for samples on 
which a Full review was performed. Raw data were not evaluated for the samples 
reviewed by Standard criteria. 

X. ICP Serial Dilution 

ICP serial dilution analysis was performed by the laboratory. The analysis criteria were 
met. 

XI. Sample Result Verification 

All sample result verifications were acceptable for samples on which a Full review was 
performed. Raw data were not evaluated for the samples reviewed by Standard criteria. 

XII. Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

XIII. Field Duplicates 

Samples KC143** and KC144 and samples KC143F** and KC144F were identified as 
field duplicates. No lead was detected in any of the samples with the following 
exceptions: 

Concentration (ug/L) 

Analyte KC143** I KC144 RPD (Limits) 

I Lead I 
0.51 

I 
0.40U 

I 
200 (:550) 

I 
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MCBH Kaneohe, Fuel Farms, CTO HC25 
Lead - Data Qualification Summary - SDG 72650 

No Sample Data Qualified in this SDG 

MCBH Kaneohe, Fuel Farms, CTO HC25 
Lead - Laboratory Blank Data Qualification Summary - SDG 72650 

No Sample Data Qualified in this SDG 

MCBH Kaneohe, Fuel Farms, CTO HC25 
Lead - Field Blank Data Qualification Summary - SDG 72650 

No Sample Data Qualified in this SDG 
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LDC #:_~31.w:3~87.!..!.A-"-4"----- VALIDATION COMPLETENESS WORKSHEET Date: .9- J ~ /.( y 
Page:m_ 

Reviewer: v:::!/ 
SDG#: 72650 
Laboratory: APPL. Inc. 

METHOD: Lead (EPA SW 846 Method 6020A) 

-tevel III/IV t,f-~ I I FJ.A.. 
2nd Reviewer: 6f 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

v .......... , ArP-~ 
,. 

I. Technical holding times k Sampling dates: 
.A'"'""" ~rw ~~ 

k 
I 

II. ICP/MS Tune 

Ill. Calibration -A-
IV. Blanks k 
v. ICP Interference Check Sample (ICS) Analysis fy 
VI. Matrix Soike Analvsis 

VII. Duplicate Sample Analysis 

VIII. Laboratory Control Samples (LCS) 

IX. Internal Standard (ICP-MS) 

1-\IO Ill 

XI. ICP Serial Dilution 

XII. Sample Result Verification 

XIII. Overall Assessment of Data 

XIV. Field Duplicates 

XV Field Blanks 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

A-
jJ 

k ~~ 

lr ~'-'' t- \r.R-\1 ,~\ 1 ~l 

tJ ~~t I"\ .. A ..J,r-

A- Not review~ for ~evellll validation. 

/Jr 
~.j l(, y) t~ ... j ) 
~lt...i ~B :;.--I,L (., I '>'I "BB~ V-~~ 

NO = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Validated Samples· ** Indicates sample underwent Level IV validation 
\A -~o...v---. ~G---

1 t KC 143** 11 "* ~ lM)' 21 ~~ 31 

2 I KC '/ b.44'" 
I 

32 144 12 22 
~ 

3 KC 145 13 23 33 

4 KC 146 14 24 34 

5 KC 143F** 15 25 35 

6 KC 144F 16 26 36 

7 KC 145F 17 27 37 

8 KC 146F 18 28 38 

9 ~ (l, ~7 19 29 39 

10 v N 'f_p 20 30 40 

\/!..t...v>~ 

Kc.-{SI.-:r 

Notes: __________________________________________________________________________ _ 



VALIDATION FINDINGS CHECKLIST 

Method:Metals (EPA SW 846 Method 60108/7000/6020) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. / 
/ 

Cooler temperature criteria was met. 

II. ICP/MS Tune 

Were all isotopes in the tuning solution mass resolution within 0.1 amu? / 

Were %RSD of isotopes in the tuning solution s5%? / 
Ill. Calibration 

Were all instruments calibrated daily, each set-up time? / 

Were the proper number of standards used? / 

Were all initial and continuing calibration verification %Rs within the 90-110% (80- / 
120% for mercury) QC limits? 

Were all initial calibration correlation coefficients > 0.995? / 
IV. Blanks 

Was a method blank associated with every sample in this SDG? / 
Was there contamination in the method blanks? If yes, please see the Blanks / validation completeness worksheet. 

V. ICP Interference Check Sample 

Were ICP interference check samples performed daily? / 

Were the ABsolution percent recoveries (%R) with the 80-120% QC limits? / 
VI. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
/ SDG? If no, indicate which matrix does not have an associated MS/MSD or 

MS/DUP. Soil I Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration bv a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for / 
waters and~ 35% for soil samples? A control limit of+/- RL(+/-2X RL for soil) was 
used for samples that were ~ 5X the RL, including when only one of the duplicate 
sample values were < 5X the RL. 

VII. Laboratory control samples 

Was an LCS anaylzed for this SDG? 
/' 
; 

Was an LCS analvzed oer extraction batch? 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) / 
within the 80-120% QC limits for water samples and laboratory established QC 
limits for soils? 

MET-SW_2010.wpd version 1.0 

NA 

Page:_l_ot v 
Reviewer: , e< 

2nd Reviewer: L 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Internal Standards (EPA SW 846 Method 6020/EPA 200.8) 

Were all the percent recoveries (%R) within the 30-120% (6020)/60-125% (200.8) / 
of the intensitv of the internal standard in the associated initial calibration? 

If the %Rs were outside the criteria was a reanalvsis performed? 

IX. ICP Serial Dilution 

Was an ICP serial dilution analyzed if analyte concentrations were > 50X the MDL 
I liCPV>1 OOX the MDUICP/MS\? / 

Were all percent differences l%Ds) < 10%? 

Was there evidence of negative interference? If yes, professional judgement will be 
used to aualifv the data 

X. Sample Result Verification 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable / 
to level IV validation? 

XI. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

XII. Field duplicates 

Field duplicate pairs were identified in this SDG. / 
Target analytes were detected in the field duplicates. / 
XIII. Field blanks 

Field blanks were identified in this SDG. / 
Target analytes were detected in the field blanks. / 

MET-SW_2014.wpd version 1.0 

NA 

/ 

/ 

/ 
I 

Page:..l:of Y 
Reviewer: (? 

2nd Reviewer: L 

Findings/Comments 



LDC #: 31387A4 

THOD: Trace Metals (EPA SW846 6020A) 
Y N/A Were field blanks identified in this SDG? 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

Y N/A Were target analytes detected in the field blanks? 
Bl k units:J!.9Ll_ Associated sample units:..!:!.9£!,_ 
S mpling date: 2/6/14 Soil factor applied EB 
Field blank tvoe: (circle one) Field Blank I Rinsate I Other Associated 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 

P:\Biank\31387A4EB.wpd 

Page:_t ofj_ 

Reviewer: f.......-< 

2nd Reviewer: C 



LDC: 31387A4 

Method: Metals 

Analyte 

Lead 

VALIDATION FINDINGS WORKSHEET 

Field Duplicates 

Concentration (ug/L) RPD 

1 I 2 (:S50) 

0.51 J 0.40U 200 

V:\FIELD DUPLICATES\FD_inorganic\31387A4 
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Reviewer:~ 
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LDC #: j 15 91 f>r--P VALIDATION FINDINGS WORKSHEET 
Initial and Continuing Calibration Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

An initial and continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found x 100 
True 

Standard ID 

~ 

' cd 

Where, Found = concentration (in ug/L) of each analyte measured in the analysis of the ICV or CCV solution 
True = concentration (in ug/L) of each analyte in the ICV or CCV source 

---- ------~~~-~ ~~--~ ~ -

I eecalc11la:ted 

Type of Analysis Element Found (ug/L) True (ug/L) I %R 

ICP (Initial calibration) 

ICP/MS (Initial calibration) pb t1ls-l { 0 0 r< 
CVAA (Initial calibration) 

ICP (Continuing calibration) 

ICP/MS (Continuing calibration) rl? 5k f tJD (o ~ 

CVAA (Continuing calibration) 

GFAA (Initial calibration) 

GFAA (Continuing calibation) 

! Beecd:ed 

%R 

fi:>S 

( os 
/ 

Page:_l_ot_j_ 
Reviewer: ~ 

2nd Reviewer: ~ 

I 
Acceptable 

(YIN) 

'/ 

I 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

CALCLC.4SW 



LDC #: j G'\~ Atf VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:_(_of-f_ 
Reviewer: '--'"""'--

2nd Reviewer: L.. 

Percent recoveries (%R) for an ICP interference check sample, a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

%R =Found x 100 
True 

Where, Found = Concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = Concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 100 
(S+D)f2 

Where, S = Original sample concentration 
D = Duplicate sample concentration 

An ICP serial dilution percent difference (%0) was recalculated using the following formula: 

%0 = 11-SDRI X 100 
I 

Sample 10 

~~ 
/ 

L-'-') 
/ 

v-l $f t\ 
~I I I 0 

Lib-

Where, I = Initial Sample Result (mgll) 
SDR = Serial Dilution Result (mgfl) (Instrument Reading x 5) 

Found IS /I True I 0 I SOR (units) 
Type of Analysis Element (units) 

ICP interference check pb 1?, l:ti [~:~ 1.? 

Laboratory control sample 

~-' 1."0 
Matrix spike (SSR-SR) 

t.t L, "' ,5<) 

Duplicate ~~ ~~'-l 4-~\ 'f 
ICP serial dilution 

I 

I eecalc11lated I 
I %R/RPD/%0 I 

77, )__--
( :>O 

q)., y 

I\/~ 

Acceptable 
%RI RPDI"'oD (Y/N) 

1?,-v--
I .:;.,0 

13\ -:v-
J , 

0 

r) 

Comments: Refer to appropriate worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 

TOTCLC.4SW 
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LDC#: )I~~~ N VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: Trace Metals (EPA SW 846 Method 6010/6020/7000) 

Page:_l_ofL 
Reviewer: .r--

2nd reviewer: b 

elease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N N/A Have results been reported and calculated correctly? 
Y N N/A Are results within the calibrated range of the instruments and within the linear range of the ICP? 
Y N N/A Are all detection limits below the CRDL? 

etected analyte results for----...!....------------ were recalculated and verified using the following 
equation: 

Concentration = 

RD 
FV 
In. Vol. = 
Oil = 

# 

I 

(RD)(FV)(Dil) 
(ln. Vol.) 

Raw data concentration 
Final volume (ml) 
Initial volume (ml) or weight (G) 
Dilution factor 

SampleiD 

I 
Analyte 

~b 
I 

Recalculation: 

Reported Calculated 

Co{~l:;on Conc~tion Acceptable 
( .A__) (Y/N) 

o, .s- I 0--:('\ '-/ 
I I 

Note: _____________________________________________________________________________ ___ 

RECALC.4SW 



LDC Report# 31387A7 _RV1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: MCBH Kaneohe, Fuel Farms, CTO HC25 

Collection Date: February 5, 2014 

LDC Report Date: April16, 2014 

Matrix: Water 

Parameters: Total Petroleum Hydrocarbons as Gasoline 

Validation Level: Standard & Full 

Laboratory: APPL, Inc. 

Sample Delivery Group (SDG): 72650 

Sample Identification 

KC142 
KC143** 
KC144 
KC145 
KC146 

**Indicates sample underwent Full review 

V:\LOGIN\WILCHEE\KANEOHE\31387 A7 _W34_RV1.DOC 1 



Introduction 

This data review covers 5 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8015C for 
Total Petroleum Hydrocarbons (TPH) as Gasoline. 

This review follows the Technical Memorandum, Supplemental Remedial Investigation 
Work Plan, Former Fuel Farm Sludge Disposal Area, Marine Corps Base Hawaii, 
Kaneohe Bay, Oahu, Hawaii (December 2013), the U.S. NAVFAC Pacific 
Environmental Restoration (ER) Program, February 2007, and the U.S. Department of 
Defense Quality Systems Manual for Environmental Laboratories, Version 4.2 (October 
2010). 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

Samples indicated by a double asterisk on the front cover underwent a Full review. A 
Standard review was performed on all of the other samples. Raw data were not 
evaluated for the samples reviewed by Standard criteria since this review is based on 
QC data. 

The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

UJ Indicates the compound or analyte was analyzed for but not detected. The 
sample detection limit is an estimated value. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 

V:\LOGIN\WILCHEE\KANEOHE\31387 A7 _W34_RV1.DOC 2 



Qualification Code Reference 

H Holding times were exceeded. 

S Surrogate recovery was outside QC limits. 

C Calibration %RSD, r, ~or %D were noncompliant 

R Calibration RRF was <0.05. 

B Presumed contamination from preparation (method blank) 

L Laboratory Control Sample/Laboratory Control Sample Duplicate %R or RPD 
was not within control limits 

Q MS/MSD recovery was poor 

E MS/MSD or Duplicate RPD was high. 

Internal standard performance was unsatisfactory 

M Instrument Performance Check (BFB or DFTPP) was noncompliant 

T Presumed contamination from trip blank. 

F Presumed contamination from FB or ER. 

D The analysis with this flag should not be used because another more technically 
sound analysis is available. 

P Instrument performance for pesticides was poor 

*# Unusual problems found with the data. The number following the asterisk (*) will 
indicate the section in the validation report where a description of the problem 
can be found. 

V:ILOGIN\WILCHEEIKANEOHE\31387A7 _W34_RV1.DOC 3 



I. Technical Holding Times 

All technical holding time requirements were met. 

All samples were received in good condition with the following exceptions: 

Sample Compound Finding Criteria Flag A orP 

KC142 All TCL compounds A headspace was apparent There should be no headspace J (all detects) A 
in the sample containers. in the sample containers. UJ (all non-detects) 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. Initial Calibration 

Initial calibration was performed as required by the method. 

The percent relative standard deviations (%RSO) of calibration factors for compounds 
were less than or equal to 20.0%. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (%0) were less than or equal to 20.0% for all compounds. 

The percent differences (%0) of the second source calibration standard were less than 
or equal to 20.0% for all compounds. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No total petroleum 
hydrocarbons as gasoline contaminants were found in the method blanks. 

Sample KC142 was identified as a trip blank. No total petroleum hydrocarbons as 
gasoline contaminants were found. 

Sample KC152 (from SOG 72662) was identified as an equipment blank. No total 
petroleum hydrocarbons as gasoline contaminants were found. 

Sample KC151 (from SOG 72662) was identified as a field blank. No total petroleum 
hydrocarbons as gasoline contaminants were found. 

V. Surrogate Recovery 

Surrogates were added to all samples and blanks as required by the method. All 
surrogate recoveries (%R) were within QC limits. 
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VI. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VII. Laboratory Control Samples (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits. 

VIII. Target Compound Identification 

All target compound identifications were within validation criteria for samples on which a 
Full review was performed. Raw data were not evaluated for the samples reviewed by 
Standard criteria. 

IX. Compound Quantitation 

All compound quantitations were within validation criteria for samples on which a Full 
review was performed. Raw data were not evaluated for the samples reviewed by 
Standard criteria. 

X. System Performance 

The system performance was acceptable for samples on which a Full review was 
performed. Raw data were not evaluated for the samples reviewed by Standard criteria. 

XI. Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

XII. Field Duplicates 

Samples KC143** and KC144 were identified as field duplicates. No total petroleum 
hydrocarbons as gasoline were detected in any of the samples. 
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MCBH Kaneohe, Fuel Farms, CTO HC25 
Total Petroleum Hydrocarbons as Gasoline - Data Qualification Summary - SDG 
72650 

SDG Sample Compound Flag AorP Reason {Code) 

72650 KC142 All TCL compounds J (all detects) A Sample condition 
UJ (all non-detects) (headspace) (*I) 

MCBH Kaneohe, Fuel Farms, CTO HC25 
Total Petroleum Hydrocarbons as Gasoline - Laboratory Blank Data Qualification 
Summary - SDG 72650 

No Sample Data Qualified in this SDG 

MCBH Kaneohe, Fuel Farms, CTO HC25 
Total Petroleum Hydrocarbons as Gasoline - Field Blank Data Qualification 
Summary - SDG 72650 

No Sample Data Qualified in this SDG 
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LDC #: 31387A7 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 72650 Level III/IV 
Laboratory: APPL Inc. c.., 

METHOD: GC TPH as Gasoline (EPA SW846 Method 8015~) 

Date:~ 
Page:L_of_r 

Reviewer: &. 
2nd Reviewer: z:!:. 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatioo Ama 

I. Technical holding times 

II Initial calibration 

Ill. Calibration verification/ICV 

IV. Blanks 

v Surrooate recovery 

VI. Matrix spike/Matrix spike duplicates 

VII. Laboratorv control samples 

VIII. Taraet compound identification 

IX. Compound quantitation/RL/LOQ/LODs 

X. Svstem Performance 

XI. Overall assessment of data 

XII. Field duplicates 

XIII. Field blanks 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

I I Comments 
~v/)r--,. f- Z..(s- /, <f Sampling dates: 

A- t<...r;v=-u? 
A- \ wt CcAI~4 CJ. 

A-
A-
A} G I i -fM t- ~'~'e..' . 
A- La 

/4- Not reviewed for Level Ill validation. 

1+- Not reviewed for Level Ill validation. 

Jr Not reviewed for Level Ill validation. 

for 
,{)D "D:.I--<'l-

pJJ) n-=- f 1Z l?> -::.. k.c... t ~"2.. 1 

~-=-~151 ) 
ND = No compounds detected 
R= Rinsate 

D =Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Validated Samples· "* lnt_)ates sample underwent Level IV validation 
)~ 

I~ 

1 KC 142 11 21 31 
1-> 
2 KC 143** 12 22 32 

3 KC 144 13 23 33 

4 KC 145 14 24 34 

t KC \146 15 25 35 

6 !V>Yf~ 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 40 

v"' 0 \'"" 

7-24C..~ 

let f'1 2...1 1 A-- f.l L~ 

Notes:-------------------------------------------------------------------------------

31387A7W.wpd 
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LDC#: VALIDATION FINDINGS CHECKLIST 

Method: GC PLC 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each 
matrix in this SDG? If no, indicate which matrix does not have an associated 
MSIMSD oil I Water. 

L4 summary.wpd version 1.0 

Page:_l_of_2_ 
Reviewer: BR 

2nd Reviewer: z!-_ 



LDC#: 

were detected in 

L4 summary.wpd version 1.0 

VALIDATION FINDINGS CHECKLIST Page:.l:.._of_L 
Reviewer: BR 

2nd Reviewer: z!2 



LDC #: ?) ~Y1-Ir I VALIDATION FINDINGS WORKSHEET 
Technical Holding Times 

Page:_Lot_L 
Reviewer: ~ 1L. 

~~~ircled dates have exceeded the technical holding times. 
2nd Reviewer: L 

N N/A Were all cooler temperatures within validation criteria? 

I METHOD: 'J.Gc HPLC 

Total# 
Sample ID Matrix Preserved Sampling Date Extraction date Analysis date of Days 

\ !4-c...vl~ lv,;v<.l l 'Ls. II ( "eA-<A... +- :'rJ -Hu. \/ lr ~ 

' 

TECHNICAL HOLDING TIME CRITERIA 

VOLATILES: Water unpreserved: 
Water preserved: 

Aromatic within 7 days, non-aromatic within 14 days of sample collection. 
Both within 14 days of sample collection. 

Soils: 

EXTRACT ABLES: 
Water: 
Soil: 

Both within 14 days of sample collection. 

Extracted within 7 days, analyzed within 40 days. 
Extracted within 14 days, analyzed within 40 days. 

C:\Users\BRoura\Documents\Validation Worksheets\GCIHT.GC 

ltf4-#l 
Qualifier 

:Jl v.:r J, 

I 

-



LDC#: 31387A7 

METHOD: GC X HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page ( of f 
Reviewer: BR 

2nd Reviewer: L 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=AIC 
average CF = sum of the CF/number of standards 

%RSD = 100 *(SIX) 

Calibration 

# Standard ID Date 

1 I CAL 10/15/2013 

Harpo 

Where: 

Reported Recalculated 

CF CF 

Compound (100 std) (1 00 std) 

Gasoline 19564 19564 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

AverageCF Average CF %RSD 

(Initial) (Initial) 

20334 20334 17 

Recalculated 

%RSD 

~· ... 

17 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 



LDC #: 31387A7 

METHOD: GC ~HPLC __ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Calculation Verification 

The percent difference (%D) of the initial calibration average Calibration Factors (CF) and the continuing calibration percent difference (%D) values 

were recalculated for the compounds identified below using the following calculation: 

Where: 

Percent difference (%D) = 100 * (N - C)/N Initial Calibration Factor or Nominal Amount 

Page: (of } 
Reviewer: BR 

2nd Reviewer: C 

N= 
C= Calibration Factor from Continuing Calibration Standard or Calculated Amount . 

Reported Recalculated Reported Recalculatec;l 

Calibration CF CCVCF CCVCF %0 %0 . 

# Standard ID Date Compound 

1 0211H02 2/11/2014 Gasoline 20334 23006 23006 13 13 

15:49 

I 
2 

I I I I I I I I 
I 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated .results. 



LDC #: ~ ·tJ '{:}-¥]-

METHOD: 'f.- GC HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS •100 

Sample 10: 2... 

Surro ate 

I 
II HI- 6- Ft"V 

Sample ID· 

Surro ate 

I 

SampleiD: 

I 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Column/Detector 

I 
] _ fJ6-,z.'f lF1PI 3D.ono 

Column/Detector 

I 

Surrogate 
Found 

~D·'f2-} 

Surrogate 
Found 

Ref:!orted Recalculated 

)0 \ [D) 

Ref:!orted Recalculated 

Page:_1_of_1_ 

Reviewer:_=B~R'----
2nd reviewer: C 

Percent 
Difference 

I 
0 I 

Percent 
Difference 

I 

Surrogate I Surrogate I Percent _j Percent I Percent 
Surrogate I __f()l11111n/Detector:__l______ Spiked Found _ Recovery __ Recovery Difference 

I I . I I -~ ReJ?Orted I Recalculated I ~ 

SURRCALCNew.wpd 



LDC #: .3 13 ftl'rr VALIDATION FINDINGS WORKSHEET Page:_1_of_1_ 

Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification Reviewer:_!2B_ 

METHOD: Jl GC _HPLC 
2nd Reviewer: -6_ 

The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

%Recovery = 1 00 * (SSC - SC)/SA Where SSC = Spiked sample concentration 
SA = Spike added 

SC = Sample concentration 

RPD =(({SSCLCS - SSCLCSD} * 2) I (SSCLCS + SSCLCSD))*1 00 LCS = Laboratory Control Sample LCSD =Laboratory Control Sample duplicate 

LCS/LCSD samples: ~ \ S '{) /) -~ ':{ D Z.[J;t-US 

Spike Spike Sample I -LCS ···-- ~~-- LCSD II LCS/LCSD I 
Added Concentration I II II j I --... ,..-.lhd I ( ~I'-) ( A. .,. Lc_.. J Percent Recovery Percent Recovery RPD 

IIBIIIII-1 LCS r LCSD LCS (/I LCSD I Reported I Recalc. !! Reported I Recalc. !! Reported I Recalc. II 
Gasoline (8015) ~61) "]<-t<> lLs l 13 
Diesel (8015) 

Benzene (8021B) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (8310) 

Anthracene (8310) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
results do not aqree within 10.0% of the recalculated results. 

LCSCLCNew. wpd 



LOG #: J r3 fr'f=J-

METHOD: i,._GC_HPLC 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page: _1_of_1_ 

Reviewer: -""B"""'R,__ __ 
2nd Reviewer: L 

fA N N/A 

~ 
Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds within 1 0% of the reported results? 

Concentration= (A)(Fv)(Of) 
(RF)(Vs or Ws)(%S/1 00) 

A= Area or height of the compound to be measured 
Fv= Final Volume of extract 
Of= Dilution Factor 

RF= Average response factor of the compound 
In the initial calibration 

Vs= Initial volume of the sample 
Ws= Initial weight of the sample 
%8= Percent Solid 

# SampleiD 

Comments: 

Example: 

Sample ID. :2._ 

Concentration = ,J JJ 
1'-bb). 11 4-L ~ 

c;. {(J) -::: g<-f()~J~ 

Reported 
Compound Concentrations 

( } 

Compound Name G.4 ">or; l'V(,. ~ o~~~ 

~ (~ 6 ~gr~) ,_ s 4cu. }H141J 1jl<
~~~ )~) 

Recalculated Results 
Concentrations Qualifications 

( ) 

---------------------------------------------------------------------

SAMPCALCnew.wpd 



LDC Report# 31387A8_RV1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: MCBH Kaneohe, Fuel Farms, CTO HC25 

Collection Date: February 5, 2014 

LDC Report Date: April16, 2014 

Matrix: Water 

Parameters: Total Petroleum Hydrocarbons as Extractables 

Validation Level: Standard & Full 

Laboratory: APPL, Inc. 

Sample Delivery Group (SDG): 72650 

Sample Identification 

KC143** 
KC144 
KC145 
KC146 

**Indicates sample underwent Full review 

V:ILOGIN\WILCHEEIKANEOHE\31387 AB_W34_RV1.DOC 1 



Introduction 

This data review covers 4 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8015C for 
Total Petroleum Hydrocarbons (TPH) as Extractables. 

This review follows the Technical Memorandum, Supplemental Remedial Investigation 
Work Plan, Former Fuel Farm Sludge Disposal Area, Marine Corps Base Hawaii, 
Kaneohe Bay, Oahu, Hawaii (December 2013), the U.S. NAVFAC Pacific 
Environmental Restoration (ER) Program, February 2007, and the U.S. Department of 
Defense Quality Systems Manual for Environmental Laboratories, Version 4.2 (October 
2010). 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

Samples indicated by a double asterisk on the front cover underwent a Full review. 
Standard review was performed on all of the other samples. Raw data were not 
evaluated for the samples reviewed by Standard criteria since this review is based on 
QC data. 

The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

UJ Indicates the compound or analyte was analyzed for but not detected. The 
sample detection limit is an estimated value. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 
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Qualification Code Reference 

H Holding times were exceeded. 

S Surrogate recovery was outside QC limits. 

C Calibration %RSD, r, ~or %D were noncompliant 

R Calibration RRF was <0.05. 

B Presumed contamination from preparation (method blank) 

L Laboratory Control Sample/Laboratory Control Sample Duplicate %R or RPD 
was not within control limits 

Q MS/MSD recovery was poor 

E MS/MSD or Duplicate RPD was high. 

Internal standard performance was unsatisfactory 

M Instrument Performance Check (BFB or DFTPP) was noncompliant 

T Presumed contamination from trip blank. 

F Presumed contamination from FB or ER. 

D The analysis with this flag should not be used because another more technically 
sound analysis is available. 

P Instrument performance for pesticides was poor 

*# Unusual problems found with the data. The number following the asterisk (*) will 
indicate the section in the validation report where a description of the problem 
can be found. 
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I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. Initial Calibration 

Initial calibration of compounds was performed as required by the method. 

The percent relative standard deviations (%RSO) of calibration factors for compounds 
were less than or equal to 20.0%. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. The percent differences 
(%0) of amounts in continuing standard mixtures were within the 20.0% QC limits. 

The percent differences (%0) of the second source calibration standard were less than 
or equal to 20.0% for all compounds. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No total petroleum 
hydrocarbons as extractable contaminants were found in the method blanks. 

Sample KC152 (from SOG 72662) was identified as an equipment blank. No total 
petroleum hydrocarbons as extractable contaminants were found. 

Sample KC151 (from SOG 72662) was identified as a field blank. No total petroleum 
hydrocarbons as extractable contaminants were found. 

V. Surrogate Recovery 

Surrogates were added to all samples and blanks as required by the method. All 
surrogate recoveries (%R) were within QC limits. 

VI. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSO) analyses specified for the samples in this SOG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SOG. 

VII. Laboratory Control Samples 

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits. 
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VIII. Target Compound Identification 

All target compound identifications were within validation criteria for samples on which a 
Full review was performed. Raw data were not evaluated for the samples reviewed by 
Standard criteria. 

IX. Compound Quantitation 

All compound quantitation were within validation criteria for samples on which a Full 
review was performed. Raw data were not evaluated for the samples reviewed by 
Standard criteria. 

X. System Performance 

The system performance was acceptable for samples on which a Full review was 
performed. Raw data were not evaluated for the samples reviewed by Standard criteria. 

XI. Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

XII. Field Duplicates 

Samples KC143** and KC144 were identified as field duplicates. No total petroleum 
hydrocarbons as extractables were detected in any of the samples. 

V:\LOGIN\WILCHEE\KANEOHE\31387 AB_W34_RV1.DOC 5 



MCBH Kaneohe, Fuel Farms, CTO HC25 
Total Petroleum Hydrocarbons as Extractables - Data Qualification Summary -
SDG 72650 

No Sample Data Qualified in this SDG 

MCBH Kaneohe, Fuel Farms, CTO HC25 
Total Petroleum Hydrocarbons as Extractables - Laboratory Blank Data 
Qualification Summary - SDG 72650 

No Sample Data Qualified in this SDG 

MCBH Kaneohe, Fuel Farms, CTO HC25 
Total Petroleum Hydrocarbons as Extractables - Field Blank Data Qualification 
Summary - SDG 72650 

No Sample Data Qualified in this SDG 
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LDC #: 31387A8 
SDG#: 72650 
Laboratory: APPL. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level III/IV 

c... 
METHOD: GC TPH as Extractables (EPA SW846 Method 8015¢) 

Date:.Jb../J_£f 
Page:_! of_( 

Reviewer: f$1L 
2nd Reviewer:--z:1--

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatico Ar:ea 

I. Technical holding times 

II Initial calibration 

Ill. Calibration verification/ICV 

IV. Blanks 

v Surrogate recovery 

VI. Matrix soike/Matrix soike duolicates 

VII. Laboratory control samples 

VIII. Taraet comoound identification 

IX. Comoound quantitation/RULOQ/LODs 

X. Svstem Performance 

XI. Overall assessment of data 

XII. Field duolicates 

XIII. Field blanks 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

I I Comments 

P- Sampling dates: zl~/,'1 
tr f....SO ~:0a 7 
A- IW!GG-v~-o2 
/A-
A-
iJ (AJ evJ ~r· 
lA- LC.~ 

A- Not reviewed for Level Ill validation. 

ln.. Not reviewed for Level Ill validation. 

1 Not reviewed for Levell II validation. 

A-
~A I); I -t z_ 

1\JO FB-:::. t<c 1~ I l .( p(..., ~ -::).r... I /_ ? 

- ...! 

NO = No compounds detected 
R = Rinsate 

D =Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

-

Validated Samples: ** Indicates sample underwent Level IV validation 
I ... \,~~ 4-t.....r 

1--
h43** 3T tlD :l.. //A-- 6Lk 1 KC 11 21 -2 KC 144 12 22 32 -3 KC 145 13 23 33 

-4 KC 146 14 24 34 

5 1M) %tvV'-- 15 25 35 
I 

6 16 26 36 

7 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 40 

I 

Notes: _____________________________________ _ 

31387A8W.wpd 



VALIDATION FINDINGS CHECKLIST Page:_l_of_L 
Reviewer: BR 

2nd Reviewer: 6 
Method: GC LC 

L4 summary.wpd version 1.0 



VALIDATION FINDINGS CHECKLIST 

were detected in the field blanks. 

L4 summary.wpd version 1.0 

Page:~ of___£_ 
Reviewer: BR 

2nd Reviewer: 2-



LDC#: 31387A8 

METHOD: GC X HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page _1_ of _1_ 

Reviewer: BR 
2nd Reviewer: ~ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF"'NC 
average CF = sum of the CF/number of standards 

%RSD = 100 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 1111412013 Diesel (C1 O-C24) 

Apollo 

Where: 

Reported Recalculated 

CF CF 

(200 std) (200 std) 

1152965 1152965 

A = Area of compound 

C = Concentration of compound 

S = Standard deviation of calibration factors 

X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 
(Initial) (Initial) 

1139258 1139258.5 10 

Recalculated 

%RSD 

10 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results. 



LDC #: 31387A8 

METHOD: GC_X_HPLC 

VALIDATION FINDINGS WORKSHEET 

Continuing Calibration Calculation Verification 
Page: f of 1 

' Reviewer: BR 

2nd Reviewer: ~ 

The percent difference (%D) of the initial calibration average Calibration Factors (CF) and the continuing calibration percent difference (%D) values 
were recalculated for the compounds identified below using the following calculation: 

Percent difference (%D) = 100 * (N - C)/N Where: N = Initial Calibration Factor or Nominal Amount 

C = Calibration Factor from Continuing Calibration Standard or Calculated Amount 

---- ---------- ----- - ------------

Reported Recalculated Reported Recalculated 

Calibration CCVConc/CF Conc/CF Conc/CF %D %D 

# Standard ID Date Compound 

1 211153 2/21/2014 Diesel (C10-C24) 1139258 1222330 1222330 7.3 7.3 

li 

10:07 

2 I I I I I I I I I 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated results 



LDC#: ~J~p~ VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD:~AGC HPLC 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

SampleiD· 

Surrogate 

I I 
Ot.fuo~Mv-
Or+-~ -+~n hUJ~ I_ 

</ 

~ -

SampleiD· 

Surro ate 

I I 

SampleiD: 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Surrogate 
Column/Detector Spiked 

I I 
v-e -s- 1Ro "t'iu · {<{}-

J.- } 

Column/Detector 

Surrogate 
Found 

¥ ~- 6CJ.. 
tt13. {Ce/ 

Surrogate 
Found 

I 
Percent Percent 

Recovery Recovery 

Re~orted I Recalculated 

)t(.j bq·) 
fl4~3 f 'f· s 

----

Re~orted Recalculated 

I 

Page:_1_of_1_ 

Reviewer:_...!::B!.!..R~--
2nd reviewer: ~ 

Percent 
Difference 

I 
{) 

d 
----- -------

Percent 
Difference ' i 

I 

Surrogate Surrogate Percent I Percent 
SurrQg_a_te_ I__ Column/Detector Spiked Found Recovery Difference 

I I ~ I I Re~orted I Recalculated I I 

SURRCALCNew.wpd 



VALIDATION FINDINGS WORKSHEET Page:_1_of_1_ 

Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification Reviewer:___llli 

METHOD: __IS. GC _HPLC 
2nd Reviewer. ~ 

The percent recoveries {%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

%Recovery= 100 * (SSC- SC)/SA Where 

RPD =(({SSCLCS- SSCLCSD} * 2) I (SSCLCS + SSCLCSD))*100 

LCS/LCSD samples: 14 D '2- n -1-- L u 

SSC = Spiked sample concentration 
SA = Spike added 
LCS = Laboratory Control Sample 

SC = Sample concentration 

LCSD = Laboratory Control Sample duplicate 

1l Added Concentration 
I . I Spike Spike Sample I LCS II LCSD II LCS/LCSD I, 
• Compound ~-i ( t;fi<- ) ( ~ I Percent Recovery II Percent Recovery II RPD 1

1 

LCS I LCSD LCS l1 LCSD J Reported I. Recalc. .. II Rej)Qrted I_ Recalc. · II Reported J Recalc. J 

Gasoline (8015) 

Diesel (8015) .,Z,6l)t) /~0 - ... ?t vr.s- I ti. r-
Benzene (80218) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (8310) 
--
Anthracene (831 0) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Comments: Refer to Laboratorv Control Sample/Laboratorv Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
results do not aareewithin 10.0% of the recalculated results. 
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METHOD: ~GC_HPLC 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page: _1_of_1_ 

Reviewer: ___..,!Bo!,!R~--
2nd Reviewer: ~ 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds within 1 0% of the reported results? 

Concentration= (A)(Fv)(Df) 
(RF)(Vs or Ws)(%81100) 

A= Area or height of the compound to be measured 
Fv= Final Volume of extract 
Df= Dilution Factor 
RF= Average response factor of the compound 

In the initial calibration 
Vs= Initial volume of the sample 
Ws= Initial weight of the sample 
%S= Percent Solid 

# SampleiD 

Example: 

Sample ID. , Compound Name ____ ~~'~'-----------------

Concentration IJ.tJ -::( 7-z c. ? UI T3 ) c s) u-) 1 S1 '!-· 0 I (SY], 

( 1 1112..' 6 ) c tnro )c ~) ~ At I L---

1 'i o 2/14- -L a 
\?tb = 15""'1 0 ~ /r.-

Reported Recalculated Results 
Compound Concentrations Concentrations Qualifications 

( J ( ) 

Commenffi: ________________________________________________________________________________________________________________ __ 
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EPA_NO 

KC143 

KC143 

KC144 

KC144 

KC145 

KC145 

KC146 

KC146 

KC143 

KC143 

KC144 

KC144 

KC145 

KC145 

KC146 

KC146 

KC142 

KC143 

KC144 

KC145 

KC146 

KC142 

KC142 

Page 1 of5 

MCBH Kaneohe, Fuel Farms, CTO HC25 - SDG 72650 
LDC 31387 

LAB_SAMPLE DF ANALYTE COLL_DATE ANAL_DATE QCLev RESULT UNITS LAB_Q 

METHOD: 6020A 
AY92131 

AY92131 

AY92132 

AY92132 

AY92133 

AY92133 

AY92134 

AY92134 

METHOD: 8015C ORO 
AY92131 

AY92131 

AY92132 

AY92132 

AY92133 

AY92133 

AY92134 

AY92134 

METHOD: 8015C GRO 
AY92130 

AY92131 

AY92132 

AY92133 

AY92134 

METHOD:. 8260C 
AY92130 

AY92130 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

TPH-DRO (C10-C24) 

TPH-LRO (C24-C36) 

TPH-DRO (C10-C24) 

TPH-LRO (C24-C36) 

TPH-DRO (C10-C24) 

TPH-LRO (C24-C36) 

TPH-DRO (C10-C24) 

TPH-LRO (C24-C36) 

Gasoline Range Organics 

Gasoline Range Organics 

Gasoline Range Organics 

Gasoline Range Organics 

Gasoline Range Organics 

Benzene 

Ethyl benzene 

02/05/2014 09:35 02/11/2014 16:54 Full 

02/05/2014 09:35 02/1112014 16:48 Full 

02/05/2014 09:45 02/1112014 17:05 Std 

02/05/2014 09:45 02/11/2014 16:59 Std 

02/05/2014 13:20 02/1112014 17:17 Std 

02/05/2014 13:20 02/1112014 17:11 Std 

02/05/2014 15:30 02/1112014 17:29 Std 

02/05/2014 15:30 02/1112014 17:23 Std 

02/05/2014 09:35 02/2112014 12:20 Full 

02/05/2014 09:35 02/21/2014 12:20 Full 

02/0512014 09:45 02/2112014 12:46 Std 

02/05/2014 09:45 02/2112014 12:46 Std 

02/0512014 13:20 02/21/2014 13:13 Std 

02/05/2014 13:20 02/2112014 13:13 Std 

02/05/2014 15:30 02/2112014 13:40 Std 

02/05/2014 15:30 02/2112014 13:40 Std 

02/05/2014 08:30 02/1112014 17:38 Std 

02/05/2014 09:35 02/1112014 18:51 Full 

02/05/2014 09:45 02/ll/2014 19:27 Std 

02/0512014 13:20 02/11/2014 20:03 Std 

02/05/2014 15:30 02/1112014 20:39 Std 

02/05/2014 08:30 02/10/2014 13:54 Std 

02/0512014 08:30 02/10/2014 13:54 Std 

0.51 

0.40 

0.40 

0.40 

0.40 

0.40 

0.40 

0.40 

50.0 

500.0 

50.0 

500.0 

50.0 

500.0 

50.0 

500.0 

18.0 

18.0 

18.0 

18.0 

360 

0.30 

0.50 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

u 

u 

u 

u 

u 

u 

u 

ug/L U 

ug/L U 

ug/L U 

ug/L U 

ug/L U 

ug/L U 

ug/L U 

ug/L U 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

u 

u 

u 

u 

Gl 

u 

u 

: ·. ~ 

LOQ LOD 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

150 

500 

150 

500 

150 

500 

150 

500 

50 

50 

50 

50 

50 

1.0 

1.0 

.. ·~· 

0.40 

0.40 

0.40 

0.40 

0.40 

0.40 

0.40 

0.40 

50.0 

500.0 

50.0 

500.0 

50.0 

500.0 

50.0 

500.0 

18.0 

18.0 

18.0 

18.0 

18.0 

0.30 

0.50 

AECOM 

REV QC 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

UJ 

u 

u 

u 

UJ 

UJ 

*I 

*I 

*I 

NAVFAC Validation 



EPA_NO 

KC142 

KC142 

KC143 

KC143 

KC143 

KC143 

KC144 

KC144 

KC144 

KC144 

KC145 

KC145 

KC145 

KC145 

KC146 

KC146 

KC146 

KC146 

KC143 

KC143 

KC143 

KC143 

KC143 

KC143 

KC143 

KC143 
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LAB_SAMPLE DF ANALYTE 

METHOD: 8260C 
AY92130 

AY92130 

AY92131 

AY92131 

AY92131 

AY92131 

AY92132 

AY92132 

AY92132 

AY92132 

AY92133 

AY92133 

AY92133 

AY92133 

AY92134 

AY92134 

AY92134 

AY92134 

METHOD: 82700-SIM 
AY92131 

AY92131 

AY92131 

AY92131 

AY92131 

AY92131 

AY92131 

AY92131 

Toluene 

Total Xylenes 

Benzene 

Ethyl benzene 

Toluene 

Total Xylenes 

Benzene 

Ethylbenzene 

Toluene 

Total Xylenes 

Benzene 

Ethyl benzene 

Toluene 

Total Xylenes 

Benzene 

Ethyl benzene 

Toluene 

Total Xylenes 

1-Methylnaphthalene 

2-Methylnaphthalene 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo( a )pyrene 

Benzo(b )fluoranthene 

COLL_DATE ANAL_DATE QCLev RESULT UNITS LAB_Q 

02/05/2014 08:30 02/10/2014 13:54 Std 

02105/2014 08:30 02/10/2014 13:54 Std 

02/05/2014 09:35 02/10/2014 14:22 Full 

02/05/2014 09:35 02/10/2014 14:22 Full 

0210512014 09:35 02/10/2014 14:22 Full 

02/05/2014 09:35 02/1012014 14:22 Full 

02/05/2014 09:45 02/10/2014 14:50 Std 

02/0512014 09:45 02/10/2014 14:50 Std 

02/0512014 09:45 02/10/2014 14:50 Std 

02/0512014 09:45 02/1012014 14:50 Std 

02/05/2014 13:20 02/10/2014 15:18 Std 

02/0512014 13:20 02/1012014 15:18 Std 

02/05/2014 13:20 02/10/2014 15:18 Std 

02/0512014 13:20 02/10/2014 15:18 Std 

02/05/2014 15:30 02110/2014 15:46 Std 

02/05/2014 15:30 02/1012014 15:46 Std 

02/05/2014 15:30 02/10/2014 15:46 Std 

02/05/2014 15:30 02/10/2014 15:46 Std 

02/0512014 09:35 02/18/2014 14:18 Full 

02/05/2014 09:35 02/18/2014 14:18 Full 

02105/2014 09:35 02/1812014 14:18 Full 

02105/2014 09:35 02/1812014 14:18 Full 

0210512014 09:35 02/18/2014 14:18 Full 

02105/2014 09:35 02/18/2014 14:18 Full 

02/0512014 09:35 02/18/2014 14:18 Full 

02/05/2014 09:35 02/18/2014 14:18 Full 

0.30 

0.30 

0.30 

0.50 

0.30 

0.30 

0.30 

0.50 

0.30 

0.30 

0.30 

0.50 

0.30 

0.30 

0.30 

0.50 

0.30 

0.30 

0.1000 

0.1000 

0.1000 

0.1000 

0.1000 

0.1000 

0.1000 

0.1000 

ug/L 

ug/L 

u 

u 

ug/L U 

ug/L U 

ug/L U 

ug/L U 

ug/L U 

ug/L U 

ug/L U 

ug/L U 

ug/L U 

ug/L U 

ug/L U 

ug/L U 

ug/L U 

ug/L U 

ug/L U 

ug/L U 

ug/L U 

ug!L U 

ug!L U 

ug/L U 

ug/L U 

ug/L U 

ug/L U 

ug/L U 

LOQ LOD 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0.30 

0.30 

0.30 

0.50 

0.30 

0.30 

0.30 

0.50 

0.30 

0.30 

0.30 

0.50 

0.30 

0.30 

0.30 

0.50 

0.30 

0.30 

0.200 0.1000 

0.200 0.1000 

0.200 0.1000 

0.200 0 .I 000 

0.200 0.1000 

0.200 0.1000 

0.200 0.1000 

0.200 0.1000 

REV 

UJ 

UJ 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

*I 

*I 

NAVFAC Validation 



EPA_NO LAB_SAMPLE DF ANALYTE 

KC143 

KC143 

KC143 

KC143 

KC143 

KC143 

KC143 

KC143 

KC143 

KC143 

KC144 

KC144 

KC144 

KC144 

KC144 

KC144 

KC144 

KC144 

KC144 

KC144 

KC144 

KC144 

KC144 

KC144 

KC144 

KC144 

KC144 

. METHOD: 82700-SIM · 
AY92131 

AY92131 

AY92131 

AY92131 

AY92131 

AY92131 

AY92131 

AY92131 

AY92131 

AY92131 

AY92132 

AY92132 

AY92132 

AY92132 

AY92132 

AY92132 

AY92132 

AY92132 

AY92132 

AY92132 

AY92132 

AY92132 

AY92132 

AY92132 

AY92132 

AY92132 

AY92132 
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Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Chrysene 

DIBENZO(A,H)ANTHRACENE 

Fluoranthene 

Fluorene 

Indeno(1 ,2,3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

I -Methylnaphthalene 

2-Methylnaphthalene 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Chrysene 

DIBENZO(A,H)ANTHRACENE 

Fluoranthene 

Fluorene 

1ndeno(1 ,2,3-cd)pyrene 

Naphthalene 

Phenanthrene 

COLL_DATE ANAL_DATE QCLev RESULT UNITS LAB_Q 

02/05/2014 09:35 0211812014 14:18 Full 

02/05/2014 09:35 02118/2014 14:18 Full 

02/0512014 09:35 02118/2014 14:18 Full 

02/0512014 09:35 02118/2014 14:18 Full 

02/05/2014 09:35 02118/2014 14:18 Full 

02/05/2014 09:35 02/18/2014 14:18 Full 

02/05/2014 09:35 02/18/2014 14:18 Full 

02/05/2014 09:35 02/18/2014 14:18 Full 

02/05/2014 09:35 0211812014 14:18 Full 

02/0512014 09:35 02/1812014 14:18 Full 

02/05/2014 09:45 02/18/2014 14:46 Std 

02/05/2014 09:45 02/18/2014 14:46 Std 

02/05/2014 09:45 02/18/2014 14:46 Std 

02/05/2014 09:45 02/18/2014 14:46 Std 

02/05/2014 09:45 02/18/2014 14:46 Std 

02/0512014 09:45 02/1812014 14:46 Std 

02/05/2014 09:45 02/18/2014 14:46 Std 

02/05/2014 09:45 02/18/2014 14:46 Std 

02/05/2014 09:45 02/18/2014 14:46 Std 

02/05/2014 09:45 02/18/2014 14:46 Std 

02/0512014 09:45 02/18/2014 14:46 Std 

02/0512014 09:45 02/18/2014 14:46 Std 

02/05/2014 09:45 02/18/2014 14:46 Std 

02/0512014 09:45 02/18/2014 14:46 Std 

02/05/2014 09:45 02/18/2014 14:46 Std 

02/05/2014 09:45 02/1812014 14:46 Std 

02/05/2014 09:45 02/1812014 14:46 Std 

0.1000 

0.1000 

0.1000 

0.1000 

0.1000 

0.1000 

0.1000 

0.1000 

0.1000 

0.1000 

0.1000 

0.1000 

0.1000 

0.1000 

0.1000 

0.1000 

0.1000 

0.1000 

0.1000 

0.1000 

0.1000 

0.1000 

0.1000 

0.1000 

0.1000 

0.1000 

0.1000 

ug/L U 

ug/L U 

ug/L U 

ug/L U 

ug/L U 

ug/L U 

ug/L U 

ug/L U 

ug/L U 

ug/L U 

ug/L U 

ug/L U 

ug/L U 

ug/L U 

ug/L U 

ug/L U 

ug/L U 

ug/L U 

ug/L U 

ug/L U 

ug/L U 

ug/L U 

ug/L U 

ug/L U 

ug/L U 

ug/L U 

ug/L U 

LOQ LOD 

0.200 0.1000 

0.200 0.1000 

0.200 0.1000 

0.200 0.1000 

0.200 0.1000 

0.200 0.1000 

0.200 0.1 000 

0.200 0.1000 

0.200 0 .I 000 

0.200 0.1 000 

0.200 0.1000 

0.200 0.1000 

0.200 0.1000 

0.200 0.1000 

0.200 0.1000 

0.200 0.1 000 

0.200 0.1000 

0.200 0.1000 

0.200 0.1000 

0.200 0.1000 

0.200 0 .I 000 

0.200 0.1000 

0.200 0.1 000 

0.200 0.1000 

0.200 0.1000 

0.200 0.1 000 

0.200 0.1000 

REV Q_C 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 
u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

NAVFAC Validation 



EPA_NO 

KC144 

KC145 

KC145 

KC145 

KC145 

KC145 

KC145 

KC145 

KC145 

KC145 

KC145 

KC145 

KC145 

KC145 

KC145 

KC145 

KC145 

KC145 

KC145 

KC146 

KC146 

KC146 

KC146 

KC146 

KC146 

KC146 

KC146 
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LAB_SAMPLE DF ANALYTE 

METHOD: 8270D~SJM 
AY92132 

AY92133 

AY92133 

AY92133 

AY92133 

AY92133 

AY92133 

AY92133 

AY92133 

AY92133 

AY92133 

AY92133 

AY92133 

AY92133 

AY92133 

AY92133 

AY92133 

AY92133 

AY92133 

AY92134 

AY92134 

AY92134 

AY92134 

AY92134 

AY92134 

AY92134 

AY92134 

Pyrene 

1-Methylnaphthalene 

2-Methylnaphthalene 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Chrysene 

DIBENZO(A.,H)ANTHRACENE 

Fluoranthene 

Fluorene 

lndeno( 1 ,2,3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

1-Methylnaphthalene 

2-Methylnaphthalene 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo( a )anthracene 

Benzo( a )pyrene 

Benzo(b )fluoranthene 

COLL_DATE ANAL DATE QCLev RESULT UNITS LAB_Q 

02/05/2014 09:45 02/1812014 14:46 Std 

02/05/2014 13:20 02/18/2014 15:14 Std 

02/05/2014 13:20 02/18/2014 15:14 Std 

02/05/2014 13:20 02/18/2014 15:14 Std 

02/05/2014 13:20 02/18/2014 15:14 Std 

02/05/2014 13:20 02/1812014 15:14 Std 

02/05/2014 13:20 02/18/2014 15:14 Std 

02/0512014 13:20 02/18/2014 15:14 Std 

02/05/2014 13:20 02/1812014 15:14 Std 

02/05/2014 13:20 02/18/2014 15:14 Std 

02/05/2014 13:20 02118/2014 15:14 Std 

02/05/2014 13:20 02/18/2014 15:14 Std 

02/05/2014 13:20 02/18/2014 15:14 Std 

02/05/2014 13:20 02118/2014 15:14 Std 

02/05/2014 13:20 02/18/2014 15:14 Std 

02/0512014 13:20 02/18/2014 15:14 Std 

02/05/2014 13:20 02/18/2014 15:14 Std 

02/05/2014 13:20 02/1812014 15:14 Std 

02/0512014 13:20 02/1812014 15:14 Std 

02/05/2014 15:30 02/18/2014 15:42 Std 

02/0512014 15:30 02118/2014 15:42 Std 

02/05/2014 15:30 02/18/2014 15:42 Std 

02/05/2014 15:30 02/18/2014 15:42 Std 

02/05/2014 15:30 02/18/2014 15:42 Std 

02/05/2014 15:30 02/18/2014 15:42 Std 

02/0512014 15:30 02/18/2014 15:42 Std 

02/0512014 15:30 02/1812014 15:42 Std 

0.1000 

0.1000 

0.1000 

0.1000 

0.1000 

0.1000 

0.1000 

0.1000 

0.1000 

0.1000 

0.1000 

0.1000 

0.1000 

0.1000 

0.1000 

0.1000 

0.1000 

0.1000 

0.1000 

0.1000 

0.1000 

0.1000 

0.1000 

0.1000 

0.1000 

0.1000 

0.1000 

ug!L U 

ug!L U 

ug!L U 

ug!L U 

ug!L U 

ug!L U 

ug!L U 

ug/L U 

ug!L U 

ug!L U 

ug!L U 

ug!L U 

ug!L U 

ug!L U 

ug!L U 

ug!L U 

ug!L U 

ug!L U 

ug!L U 

ug!L U 

ug!L U 

ug!L U 

ug!L U 

ug!L U 

ug!L U 

ug!L U 

ug!L U 

LOQ LOD 

0.200 0.1000 

0.200 0.1 000 

0.200 0 .l 000 

0.200 0.1000 

0.200 0.1 000 

0.200 0.1000 

0.200 0.1000 

0.200 0.1000 

0.200 0 .l 000 

0.200 0.1000 

0.200 0.1000 

0.200 0.1000 

0.200 0.1000 

0.200 0.1000 

0.200 0.1000 

0.200 0.1000 

0.200 0.1000 

0.200 0.1000 

0.200 0.1000 

0.200 0.1000 

0.200 0.1000 

0.200 0.1 000 

0.200 0.1000 

0.200 0.1 000 

0.200 0.1000 

0.200 0.1000 

0.200 0.1000 

REV Q C 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 
u 

u 

u 

u 

u 

u 

u 
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EPA_NO LAB_SAMPLE DF ANALYTE COLL_DATE ANAL_DATE QCLev RESULT UNITS LAB_Q LOQ LOD REV QC 

METHOD: 82700-SIM 
KC146 AY92134 1 Benzo(g,h,i}pecylene 02/05/2014 15:30 02/18/2014 15:42 Std 0.1000 ug/L u 0.200 0.1000 u 

KC146 AY92134 1 Benzo(k)fluoranthene 02/05/2014 15:30 02/18/2014 15:42 Std 0.1000 ug/L u 0.200 0.1000 u 

KC146 AY92134 1 Chcysene 02/05/2014 15:30 02/18/2014 15:42 Std 0.1000 ug/L u 0.200 0.1000 u 

KC146 AY92134 1 DlBENZO(A,H)ANTHRACENE 02/05/2014 15:30 02/18/2014 15:42 Std 0.1000 ug/L u 0.200 0.1000 u 

KC146 AY92134 I Fluoranthene 02/05/2014 15:30 02/18/2014 15:42 Std 0.36 ug/L 0.200 0.1000 

KC146 AY92134 I Fluorene 02/05/2014 15:30 02/1812014 15:42 Std 0.1000 ug/L u 0.200 0.1000 u 

KC146 AY92134 I Indeno(l,2,3-cd)pyrene 02/05/2014 15:30 02/18/2014 15:42 Std 0.1000 ug/L u 0.200 0.1000 u 

KC146 AY92134 1 Naphthalene 02/05/2014 15:30 02/18/2014 15:42 Std 0.1000 ug/L u 0.200 0.1000 u 

KCI46 AY92134 I Phenanthrene 02/05/2014 15:30 02/18/2014 15:42 Std 0.1000 ug/L u 0.200 0.1000 u 

KCI46 AY92134 I Pyrene 02/05/2014 15:30 02/18/2014 15:42 Std 0.29 ug/L 0.200 0.1000 
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LDC Report# 3138781 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: MC8H Kaneohe, Fuel Farms, CTa HC25 

Collection Date: February 6, 2014 

LDC Report Date: March 12,2014 

Matrix: Water 

Parameters: Volatiles 

Validation Level: Standard 

Laboratory: APPL, Inc. 

Sample Delivery Group (SDG): 72662 

Sample Identification 

KC147 
KC148 
KC149 
KC150 
KC151 
KC152 
KC148MS 
KC148MSD 

V:\LOGIN\WILCH EE\KANEOHE\31387B 1_WI3.DOC 1 



Introduction 

This data review covers 8 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8260C for 
Volatiles which are Benzene, Toluene, Ethylbenzene and Xylenes (BTEX). 

This review follows the Technical Memorandum, Supplemental Remedial Investigation 
Work Plan, Former Fuel Farm Sludge Disposal Area, Marine Corps Base Hawaii, 
Kaneohe Bay, Oahu, Hawaii (December 2013), the U.S. NAVFAC Pacific 
Environmental Restoration (ER) Program, February 2007, and the U.S. Department of 
Defense Quality Systems Manual for Environmental Laboratories, Version 4.2 (October 
2010). 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

Raw data were not reviewed for this SDG. The review was based on QC data. 

The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

UJ Indicates the compound or analyte was analyzed for but not detected. The 
sample detection limit is an estimated value. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 

V:ILOGINIWILCHEEIKANEOHEI31387B 1_WI3. DOC 2 



Qualification Code Reference 

H Holding times were exceeded. 

S Surrogate recovery was outside QC limits. 

C Calibration %RSD, r, ~ or %D were noncompliant 

R Calibration RRF was <0.05. 

B Presumed contamination from preparation (method blank) 

L Laboratory Control Sample/Laboratory Control Sample Duplicate %R or RPD 
was not within control limits 

Q MS/MSD recovery was poor 

E MS/MSD or Duplicate RPD was high. 

Internal standard performance was unsatisfactory 

M Instrument Performance Check (BFB or DFTPP) was noncompliant 

T Presumed contamination from trip blank. 

F Presumed contamination from FB or ER. 

D The analysis with this flag should not be used because another more technically 
sound analysis is available. 

P Instrument performance for pesticides was poor 

*# Unusual problems found with the data. The number following the asterisk (*) will 
indicate the section in the validation report where a description of the problem 
can be found. 

V:ILOG INIWILCHEEIKAN EOH EI313878 1_ W13. DOC 3 



I. Technical Holding Times 

All technical holding time requirements were met. 

All samples were received in good condition with the following exceptions: 

Sample Compound Finding Criteria Flag A or P 

KC147 All Tel compounds A headspace was apparent There should be no headspace J (all detects) A 
in the sample containers. in the sample containers. UJ (all non-detects) 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. GC/MS Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

All ion abundance requirements were met. 

III. Initial Calibration 

Initial calibration was performed using required standard concentrations. 

Percent relative standard deviations (%RSO) were less than or equal to 15.0% for all 
compounds. 

Average relative response factors (RRF) for all compounds were within method and 
validation criteria. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

Percent differences (%0) between the initial calibration RRF and the continuing 
calibration RRF were within the method criteria of less than or equal to 20.0% for all 
compounds. 

The percent differences (%0) of the second source calibration standard were less than 
or equal to 25.0% for all compounds. 

All of the continuing calibration relative response factors (RRF) were within method and 
validation criteria. 

V. Blanks 

Method blanks were reviewed for each matrix as applicable. No volatile contaminants 
were found in the method blanks. 
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Sample KC147 was identified as a trip blank. No volatile contaminants were found. 

Sample KC152 was identified as an equipment blank. No volatile contaminants were 
found. 

Sample KC151 was identified as a field blank. No volatile contaminants were found. 

VI. Surrogate Spikes 

Surrogates were added to all samples and blanks as required by the method. All 
surrogate recoveries (%R) were within QC limits. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) 
were within QC limits. 

VIII. Laboratory Control Samples (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits. 

IX. Regional Quality Assurance and Quality Control 

Not applicable. 

X. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XI. Target Compound Identifications 

Raw data were not reviewed for this SDG. 

XII. Compound Quantitation 

Raw data were not reviewed for this SDG. 

XIII. Tentatively Identified Compounds (TICs) 

Raw data were not reviewed for this SDG. 

XIV. System Performance 

Raw data were not reviewed for this SDG. 
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XV. Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

XVI. Field Duplicates 

No field duplicates were identified in this SDG. 
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MCBH Kaneohe, Fuel Farms, CTO HC25 
Volatiles - Data Qualification Summary - SDG 72662 

SOG Sample Compound Flag A orP Reason (Code) 

72662 KC147 All TCl compounds J (all detects) A Sample condition 
UJ (all non-detects) (heads pace) (*1) 

MCBH Kaneohe, Fuel Farms, CTO HC25 
Volatiles - Laboratory Blank Data Qualification Summary - SDG 72662 

No Sample Data Qualified in this SDG 

MCBH Kaneohe, Fuel Farms, CTO HC25 
Volatiles - Field Blank Data Qualification Summary - SDG 72662 

No Sample Data Qualified in this SDG 
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LOC #: 31387B1 
SOG#: 72662 
Laboratory: APPL. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level III 

METHOD: GC/MS Volatiles (BTEX)(EPA SW 846 Method 8260C) 

oate:~ 
Page:...Lof~ 

Reviewer: ,q "-
2nd Reviewer: ?-

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I 
I. 

II. 

liI. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

XVI. 

XVII. 

Note: 

~alidatioo Ama I I Commeots 

Technical holding times SJ~ Sampling dates: 2"(Jo l,q 
GC/MS Instrument performance check A-
Initial calibration I+- '('Sp 2:lS? 
Continuing calibration/ICV 11 17J! I CO.! ~ <.-0 C) lvv£..'Lri 
Blanks fA-
Surrogate spikes A.. 
Matrix spike/Matrix spike duplicates f+ 
Laboratorv control samples fA.. L C.s 
Regional Quality Assurance and Quality Control N 

Internal standards 

Target compound identification 

Compound quantitation/RLs/LOQs/LODs 

Tentitatively identified compounds (TICs) 

System performance 

Overall assessment of data 

Field duplicates 

Field blanks 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

A,-
N 

N 

N 

N 

-A-
tJ 
ND "::6::: 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

C; ~=" 
o = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Tf?";:; I 

Validated Samples' ** Indicates sample underwent Level IV validation 
LA-\(~ 

- ~ I ~ 02. 1"1 AL- t3Lt. 1 KC 147 11 21 

'2 KC 148 12 22 32 

! KC 149 13 23 33 

"4 KC 150 14 24 34 

-5 KC 151 15 25 35 

-6 KC 152 16 26 36 

7 KC 148MS 17 27 37 

8 KC 148MSD 18 28 38 

9 n...o Sf""'- 19 29 39 

10 20 30 40 

31387B1W.wpd 

I 



TARGET COMPOUND WORKSHEET 

METHOD: VOA 

I A Chloromethane U. 1,1,2-Trichloroethane 00. 2,2-Dichloropropane III. n-Butylbenzene CCCC.1-Chlorohexane 

V. Benzene PP. Bromochloromethane JJJ. 1,2-Dichlorobenzene DDDD. Isopropyl alcohol I B. Bromomethane 

C. Vinyl choride W. trans-1, 3-Dichloropropene QQ. 1,1-Dichloropropene KKK. 1,2,4-Trichlorobenzene EEEE. Acetonitrile 

D. Chloroethane X. Bromoform RR. Dibromomethane LLL. Hexachlorobutadiene FFFF. Acrolein 

E. Methylene chloride Y. 4-Methyl-2-pentanone SS. 1,3-Dichloropropane MMM. Naphthalene GGGG. Acrylonitrile 

F. Acetone Z. 2-Hexanone TT. 1,2-Dibromoethane NNN. 1,2,3-Trichlorobenzene HHHH. 1,4-Dioxane 

G. Carbon disulfide AA. Tetrachloroethene UU.1,1,1,2-Tetrachloroethane 000. 1,3,5-Trichlorobenzene 1111. Isobutyl alcohol 

H. 1,1-Dichloroethene BB. 1,1,2,2-Tetrachloroethane W. Isopropyl benzene PPP. trans-1,2-Dichloroethene JJJJ. Methacrylonitrile 

I. 1,1-Dichloroethane CC. Toluene WW. Bromobenzene QQQ. cis-1,2-Dichloroethene KKKK. Propionitrile 

J. 1,2-Dichloroethene, total DD. Chlorobenzene XX. 1,2,3-Trichloropropane RRR. m,p-Xylenes LLLL. Ethyl ether 

K. Chloroform EE. Ethylbenzene YY. n-Propylbenzene SSS. o-Xylene MMMM. Benzyl chloride 

L. 1,2-Dichloroethane FF. Styrene ZZ. 2-Chlorotoluene TTT. 1,1,2-Trichloro-1,2,2-trifluoroethane NNNN.lodomethane 

M. 2-Butanone GG. Xylenes, total AM. 1,3,5-Trimethylbenzene UUU. 1,2-Dichlorotetrafluoroethane 0000.1,1-Difluoroethane 

N. 1,1,1-Trichloroethane HH. Vinyl acetate BBB. 4-Chlorotoluene VW. 4-Ethyltoluene PPPP. 

O. Carbon tetrachloride II. 2-Chloroethylvinyl ether CCC. tert-Butylbenzene WWW. Ethanol QQQQ. 

P. Bromodichloromethane JJ. Dichlorodifluoromethane DDD. 1,2,4-Trimethylbenzene XXX. Di-isopropyl ether RRRR. 

Q. 1,2-Dichloropropane KK. Trichlorofluoromethane EEE. sec-Butyl benzene YYY. tert-Butanol SSSS. 

R. cis-1, 3-Dichloropropene LL. Methyl-tert-butyl ether FFF. 1,3-Dichlorobenzene ZZZ. tert-Butyl alcohol TTTT. 

S. Trichloroethene MM. 1,2-Dibromo-3-chloropropane GGG. p-Isopropyltoluene AAAA. Ethyl tert-butyl ether UUUU. 

T. Dibromochloromethane NN. Methyl ethyl ketone HHH. 1,4-Dichlorobenzene BBBB. tert-Amyl methyl ether WW. 
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LDC #: 31 ~ 011)'1 VALIDATION FINDINGS WORKSHEET 
Technical Holding Times 

Page:_{ of \ 

Reviewer: ~ 
2nd Reviewer: 

~ I circled dates have exceeded the technical holding times. " 

N N/A Were all cooler temperatures within validation criteria? ',' 

~ N N/A Were air bubbles> 1/4 inch or was headspacepresent in the vials? 

METHOD: GC/MS VOA (EPA SW 846 Method 8260C) 

Sample ID Matrix Preserved Sampling Date Extraction date Ana~sis date 

1 kJ I+.u .~~~ JArA ... 'I_t"E-~t.M~ J ~ H ,/(~ co.. , , 

TECHNICAL HOLDING TIME CRITERIA 

Water unpreserved: 
Water preserved: 

Aromatic within 7 days, non-aromatic within 14 days of sample collection. 
Within 14 days of sample collection. 

Soil: Within 14 days of sample collection. 

HT.1SC 

Total # 4i...-1tffo. 
of Days Qualifier 

vtJf7 ~ 



LDC Report# 31387S2b 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

MCSH Kaneohe, Fuel Farms, CTO HC25 

February 6, 2014 

March 12,2014 

Water 

Polynuclear Aromatic Hydrocarbons 

Standard 

APPL, Inc. 

Sample Delivery Group (SDG): 72662 

Sample Identification 

KC148 
KC149 
KC150 
KC151 
KC152 
KC148MS 
KC148MSD 
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Introduction 

This data review covers 7 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 82700 using 
Selected Ion Monitoring (SIM) for Polynuclear Aromatic Hydrocarbons. 

This review follows the Technical Memorandum, Supplemental Remedial Investigation 
Work Plan, Former Fuel Farm Sludge Disposal Area, Marine Corps Base Hawaii, 
Kaneohe Bay, Oahu, Hawaii (December 2013), the U.S. NAVFAC Pacific 
Environmental Restoration (ER) Program, February 2007, and the U.S. Department of 
Defense Quality Systems Manual for Environmental Laboratories, Version 4.2 (October 
2010). 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

Raw data were not reviewed for this SDG. The review was based on QC data. 

The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

UJ Indicates the compound or analyte was analyzed for but not detected. The 
sample detection limit is an estimated value. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 
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Qualification Code Reference 

H Holding times were exceeded. 

S Surrogate recovery was outside QC limits. 

C Calibration %RSO, r, ~ or %0 were noncompliant 

R Calibration RRF was <0.05. 

B Presumed contamination from preparation (method blank) 

L Laboratory Control Sample/Laboratory Control Sample Duplicate %R or RPD 
was not within control limits 

Q MS/MSO recovery was poor 

E MS/MSD or Duplicate RPD was high. 

Internal standard performance was unsatisfactory 

M Instrument Performance Check (BFB or DFTPP) was noncompliant 

T Presumed contamination from trip blank. 

F Presumed contamination from FB or ER. 

D The analysis with this flag should not be used because another more technically 
sound analysis is available. 

P Instrument performance for pesticides was poor 

*# Unusual problems found with the data. The number following the asterisk (*) will 
indicate the section in the validation report where a description of the problem 
can be found. 
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I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. GC/MS Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. All ion abundance 
requirements were met. 

III. Initial Calibration 

Initial calibration was performed using required standard concentrations. 

Percent relative standard deviations (%RSO) were less than or equal to 15.0% for all 
compounds. 

Average relative response factors (RRF) for all compounds were within method and 
validation criteria. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

Percent differences (%0) between the initial calibration RRF and the continuing 
calibration RRF were within the method criteria of less than or equal to 20.0% for all 
compounds. 

The percent differences (%0) of the second source calibration standard were less than 
or equal to 25.0% for all compounds. 

All of the continuing calibration relative response factors (RRF) were within method and 
validation criteria. 

V. Blanks 

Method blanks were reviewed for each matrix as applicable. No polynuclear aromatic 
hydrocarbon contaminants were found in the method blanks. 

Sample KC152 was identified as an equipment blank. No polynuclear aromatic 
hydrocarbon contaminants were found. 

Sample KC151 was identified as a field blank. No polynuclear aromatic hydrocarbon 
contaminants were found. 
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VI. Surrogate Spikes 

Surrogates were added to all samples and blanks as required by the method. All 
surrogate recoveries (%R) were within QC limits. 

VII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) 
were within QC limits. 

VIII. Laboratory Control Samples (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits. 

IX. Regional Quality Assurance and Quality Control 

Not applicable. 

X. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XI. Target Compound Identifications 

Raw data were not reviewed for this SDG. 

XII. Compound Quantitation 

Raw data were not reviewed for this SDG. 

XIII. Tentatively Identified Compounds (TICs) 

Raw data were not reviewed for this SDG. 

XIV. System Performance 

Raw data were not reviewed for this SDG. 

XV. Overall Assessment 

Data flags are summarized at the end of this report if data has been qualified. 

XVI. Field Duplicates 

No field duplicates were identified in this SDG. 
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MCBH Kaneohe, Fuel Farms, CTC HC25 
Polynuclear Aromatic Hydrocarbons - Data Qualification Summary - SDG 72662 

No Sample Data Qualified in this SDG 

MCBH Kaneohe, Fuel Farms, CTC HC25 
Polynuclear Aromatic Hydrocarbons - Laboratory Blank Data Qualification 
Summary - SDG 72662 

No Sample Data Qualified in this SDG 

MCBH Kaneohe, Fuel Farms, CTC HC25 
Polynuclear Aromatic Hydrocarbons - Field Blank Data Qualification Summary -
SDG 72662 

No Sample Data Qualified in this SDG 
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LOC #: 31387B2b 
SOG #: 72662 
Laboratory: APPL, Inc. 

VALIDATION COMPLETENESS WORKSHEET 
Level III 

METHOD: GC/MS Polynuclear Aromatic Hydrocarbons (EPA SW 846 Method 82700-SIM) 

oate:W-'f 
Page:.Lof-i 

Reviewer: ~ f/.... 
2nd Reviewer: t:L 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

XVI. 

XVII. 

Note: 

llalidatioD A[ea I I CommeDts 

Technical holding times A- Sampling dates: Z / ro ll<.f 
GC/MS Instrument performance check Pr-
Initial calibration ~ ~))~'5'2 
ContinuinQ calibration/ICV P- l-:Cl:t ( CC V < LOll -
Blanks A-
SurroQate spikes I't-

Matrix spike/Matrix spike duplicates It-
Laboratorv control samples b L~ 

Reaional Quality Assurance and Quality Control N 

Internal standards A-
Target compound identification N 

Compound quantitation/RLs/LOQs/LODs N 

Tentitatively identified compounds (TICs) N 

System performance N 

Overall assessment of data A--. 
Field duplicates ;J 
Field blanks Nf) Fg:;:.. 4- L=:fS = ~ 
A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

NO = No compounds detected 
R = Rinsate 

o = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

If'-v~ 2..~j, 

Validated Samples: ** Indicates sample underwent Level IV validation 
, JL4-c...... 

1 KC 148 11 21 31 li02-J'2 4- ~Lk. 
-
2 KC 149 12 22 32 

-
3 KC 150 13 23 33 
-
4 KC 151 14 24 34 

"5 KC 152 15 25 35 

6 KC 148MS 16 26 36 . 
7 KC 148MSD 17 27 37 

8 18 28 38 

9 19 29 39 

10 20 30 40 
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LDC Report# 31387B4 

Laboratory Data Consultants, Inc. 

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

Data Validation Report 

MCBH Kaneohe, Fuel Farms, CTO HC25 

February 6, 2014 

March 12,2014 

Water 

Lead 

Standard 

APPL, Inc. 

Sample Delivery Group (SDG): 72662 

Sample Identification 

KC148 
KC149 
KC150 
KC151 
KC152 
KC148F 
KC149F 
KC150F 
KC152F 
KC148MS 
KC148MSD 
KC148FMS 
KC148FMSD 

Samples appended with "F" were analyzed for dissolved lead 
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Introduction 

This data review covers 13 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 6020A for 
Lead. 

This review follows the Technical Memorandum, Supplemental Remedial Investigation 
Work Plan, Former Fuel Farm Sludge Disposal Area, Marine Corps Base Hawaii, 
Kaneohe Bay, Oahu, Hawaii (December 2013), the U.S. NAVFAC Pacific 
Environmental Restoration (ER) Program, February 2007, and the U.S. Department of 
Defense Quality Systems Manual for Environmental Laboratories, Version 4.2 (October 
2010). 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

Raw data were not reviewed for this SDG. The review was based on QC data. 

The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

UJ Indicates the compound or analyte was analyzed for but not detected. The 
sample detection limit is an estimated value. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 
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Qualification Code Reference 

H Holding times were exceeded. 

S The sequence or number of standards used for the calibration was incorrect. 

C Correlation coefficient is <0.995. 

R %R for calibration is not within control limits 

B Presumed contamination from preparation (method) blank or calibration blank 

L Laboratory Control Sample/Laboratory Control Sample Duplicate %R or RPD 
was not within control limits 

Q MS/MSD recovery was poor. 

E MS/MSD or Duplicate RPD or difference was high. 

ICP ICS results were unsatisfactory. 

A ICP Serial Dilution %0 were not within control limits 

F Presumed contamination from FB or ER. 

o The analysis with this flag should not be used because another more technically 
sound analysis is available. 

P Post Digestion Spike recovery was not within control limits 

*# Unusual problems found with the data. The number following the asterisk (*) will 
indicate the section in the validation report where a description of the problem 
can be found. 
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I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. ICPMS Tune 

The mass calibration was within 0.1 AMU and the percent relative standard deviation 
(%RSD) was less than or equal to 5%. 

III. Calibration 

The initial and continuing calibrations were performed at the required frequency. 

The calibration standards criteria were met. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No lead contaminants were 
found in the initial, continuing and preparation blanks. 

Samples KC152 and KC152F were identified as equipment blanks. No lead 
contaminants were found with the following exceptions: 

Sampling Associated 
Blank 10 Date Analyte Concentration Samples 

KC152F 2/6/14 Lead 0.19 ug/L KC148F 
KC149F 
KC150F 

Sample KC151 was identified as a field blank. No lead contaminants were found. 

Sample concentrations were compared to concentrations detected in the field blanks. 
The sample concentrations were either not detected or were significantly greater (>5X 
blank contaminants) than the concentrations found in the associated field blanks. 

V. ICP Interference Check Sample (ICS) Analysis 

The frequency of analysis was met. 

The criteria for analysis were met. 
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VI. Matrix Spike Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) 
were within QC limits. 

VII. Duplicate Sample Analysis 

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG. 

VIII. Laboratory Control Samples (LCS) 

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits. 

IX. Internal Standards (ICP-MS) 

Raw data were not reviewed for this SDG. 

X. ICP Serial Dilution 

ICP serial dilution was not performed for this SDG. 

XI. Sample Result Verification 

Raw data were not reviewed for this SDG. 

XII. Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

XIII. Field Duplicates 

No field duplicates were identified in this SDG. 
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MeBH Kaneohe, Fuel Farms, CTC HC25 
Lead - Data Qualification Summary - SDG 72662 

No Sample Data Qualified in this SDG 

MeBH Kaneohe, Fuel Farms, CTC HC25 
Lead - Laboratory Blank Data Qualification Summary - SDG 72662 

No Sample Data Qualified in this SDG 

MeBH Kaneohe, Fuel Farms, CTC HC25 
Lead - Field Blank Data Qualification Summary - SDG 72662 

No Sample Data Qualified in this SDG 
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LDC #: 3138784 
SDG#: 72662 
Laboratory: APPL. Inc. 

VALIDATION COMPLETENESS WORKSHEET 
LE:!iTel III ~~ 

METHOD: Lead (EPA SW 846 Method 6020A) 

Date: 3'13/'i 
Page:+of-L

Reviewer: V'--=< 
2nd Reviewer: C 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatioc A[ea I I Commects I 
I. Technical holding times h- Sampling dates: y/bll..J 

if I I 
II. ICP/MS Tune 

III. Calibration A-
IV. Blanks {>r 

V. ICP Interference Check Sample (ICS) Analysis K 
VI. Matrix Spike Analysis 

VII. Duplicate Sample Analysis 

VIII. Laboratory Control Samples (LCS) 

IX. Internal Standard (ICP-MS) 

..Y J:', .. n.,,..,,, " ,...." 

XI. ICP Serial Dilution 

XII. Sample Result Verification 

XIII. Overall Assessment of Data 

XIV. Field Duplicates 

XV Field Blanks 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

I+-
tv' 
Pr l.Pj 

~ IV' 1 y-.f..JJ"./L.vJ-L 1 
./ 

J jJ,+- ... L.." JlA.--
~ I 

N 

A 
tv 
~W 1'-- B? t.+ ~'/S-,O 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Validated Samples: ** Indicates sample underwent Level IV validation 
Vt S~~ tv,. 

1 KC 148 11 KC 148MS 21 MI> 
2 KC 149 12 KC 148MSD 22 

3 KC 150 13 KC 148FMS 23 

4 KC 151 t\~ 14 KC 148FMSD 24 

5 KC 52 ""~ 15 25 

6 KC 48F 16 26 

7 KC 149F 17 27 

8 KC 50F 18 28 

I .... , 
19 29 I'" '" '" 

10 KC 52F 20 30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Notes: ____________________________________________________________________________________ _ 
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LDC #: 31387B4 

ETHOD: Trace Metals (EPA SW846 6020A) 
N N/A Were field blanks identified in this SDG? 

VALIDATION FINDINGS WORKSHEET 
Field Blanks 

N N/A Were target analytes detected in the field blanks? 
Blank units:J!9fL Associated sample units:J!9L 
Sampling date: 2/6/14 Soil factor applied EB 
Field blank tyee: (circle one) Field Blank 1 Rinsate 1 Other Associated Sam 

Blank 10 I Samole Identification 

Action 
10 I Level 

0.19 0.95 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
Samples with analyte concentrations within five times the associated field blank concentration are listed above, these sample results were qualified as not detected, "U". 
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LDC Report# 31387B7 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

MCBH Kaneohe, Fuel Farms, CTO HC25 

February 6, 2014 

March 12,2014 

Water 

Total Petroleum Hydrocarbons as Gasoline 

Standard 

APPL, Inc. 

Sample Delivery Group (SDG): 72662 

Sample Identification 

KC147 
KC148 
KC149 
KC150 
KC151 
KC152 
KC148MS 
KC148MSD 
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Introduction 

This data review covers 8 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8015C for 
Total Petroleum Hydrocarbons (TPH) as Gasoline. 

This review follows the Technical Memorandum, Supplemental Remedial Investigation 
Work Plan, Former Fuel Farm Sludge Disposal Area, Marine Corps Base Hawaii, 
Kaneohe Bay, Oahu, Hawaii (December 2013), the U.S. NAVFAC Pacific 
Environmental Restoration (ER) Program, February 2007, and the U.S. Department of 
Defense Quality Systems Manual for Environmental Laboratories, Version 4.2 (October 
2010). 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

Raw data were not reviewed for this SDG. The review was based on QC data. 

The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

UJ Indicates the compound or analyte was analyzed for but not detected. The 
sample detection limit is an estimated value. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 
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Qualification Code Reference 

H Holding times were exceeded. 

S Surrogate recovery was outside QC limits. 

C Calibration %RSD, r, r or %0 were noncompliant 

R Calibration RRF was <0.05. 

B Presumed contamination from preparation (method blank) 

L Laboratory Control Sample/Laboratory Control Sample Duplicate %R or RPD 
was not within control limits 

Q MS/MSD recovery was poor 

E MS/MSD or Duplicate RPD was high. 

Internal standard performance was unsatisfactory 

M Instrument Performance Check (BFB or DFTPP) was noncompliant 

T Presumed contamination from trip blank. 

F Presumed contamination from FB or ER. 

o The analysis with this flag should not be used because another more technically 
sound analysis is available. 

P Instrument performance for pesticides was poor 

*# Unusual problems found with the data. The number following the asterisk (*) will 
indicate the section in the validation report where a description of the problem 
can be found. 
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I. Technical Holding Times 

All technical holding time requirements were met. 

All samples were received in good condition with the following exceptions: 

Sample Compound Finding Criteria Flag A or P 

KC147 All TCl compounds A headspace was apparent There should be no headspace J (all detects) A 
in the sample containers. in the sample containers. UJ (all non-detects) 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. Initial Calibration 

Initial calibration of compounds was performed as required by the method. 

The percent relative standard deviations (%RSD) of calibration factors for compounds 
were less than or equal to 20.0%. 

III. Continuing Calibration 

Continuing calibration was performed at required frequencies. The percent differences 
(%0) of amounts in continuing standard mixtures were within the 20.0% QC limits. 

The percent differences (%D) of the second source calibration standard were less than 
or equal to 20.0% for all compounds. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No total petroleum 
hydrocarbons as gasoline contaminants were found in the method blanks. 

Sample KC147 was identified as a trip blank. No total petroleum hydrocarbons as 
gasoline contaminants were found. 

Sample KC152 was identified as an equipment blank. No total petroleum hydrocarbons 
as gasoline contaminants were found. 

Sample KC151 was identified as a field blank. No total petroleum hydrocarbons as 
gasoline contaminants were found. 

V. Surrogate Recovery 

Surrogates were added to all samples and blanks as required by the method. All 
surrogate recoveries (%R) were within QC limits. 
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VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPD) 
were within QC limits. 

VII. Laboratory Control Samples 

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits. 

VIII. Target Compound Identification 

Raw data were not reviewed for this SDG. 

IX. Compound Quantitation 

Raw data were not reviewed for this SDG. 

X. System Performance 

Raw data were not reviewed for this SDG. 

XI. Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

XII. Field Duplicates 

No field duplicates were identified in this SDG. 
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MCBH Kaneohe, Fuel Farms, CTC HC25 
Total Petroleum Hydrocarbons as Gasoline - Data Qualification Summary - SDG 
72662 

SOG Sample Compound Flag AorP Reason (Code) 

72662 KC147 All TCl compounds J (all detects) A Sample condition 
UJ (all non-detects) (headspace) (*1) 

MCBH Kaneohe, Fuel Farms, CTC HC25 
Total Petroleum Hydrocarbons as Gasoline - Laboratory Blank Data Qualification 
Summary - SDG 72662 

No Sample Data Qualified in this SDG 

MCBH Kaneohe, Fuel Farms, CTC HC25 
Total Petroleum Hydrocarbons as Gasoline - Field Blank Data Qualification 
Summary - SDG 72662 

No Sample Data Qualified in this SDG 
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LDC #: __ 3:::....1!..::3~87!...::B~7 __ _ VALIDATION COMPLETENESS WORKSHEET 
Level III SDG #: 72662 

Laboratory: APPL. Inc. 

METHOD: GC TPH as Gasoline (EPA SW846 Method 8015~ 

Date: '5/ s/Jcf 
Page:-!-otL 

Reviewer: 'Sx, 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

.... " ArP-3 

I. Technical holding times 

II Initial calibration 

III. Calibration verification/ICV 

IV. Blanks 

V Surrogate recovery 

VI. Matrix spike/Matrix spike duplicates 

VII. Laboratory control samples 

VIII. Target compound identification 

IX. Compound quantitation/RULOQ/LODs 

X. System Performance 

XI. Overall assessment of data 

Xil. Field duplicates 

XIII. Field blanks 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

COl 

I)WKII'-' Sampling dates: t ( ,1,'1 
fl l-Sv ~ 1.'OL 
p- I vJ ( Cc;v'~.2.iJ '1 
A 
Pr-
A-
A- l-c.s 
N 

N 

N 

A-
tJ 
ND F(l. - 5 ~::= ~ -

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Validated Samples: ** Indicates sample underwent Level IV validation 
U'.llv'h.v-

.... 
~1 1 KC 147 11 21 

-
2 KC 148 12 22 32 
I-
3 KC 149 13 23 33 

4 KC 150 14 24 34 

'5 KC 151 15 25 35 

rs KC 152 16 26 36 

7 KC 148MS 17 27 37 

8 KC 1148MSD 18 28 38 

9 """ ":lpCA-.... 19 29 39 

10 20 30 40 

1J'13;;' ( 

11 U 2,1l'1 - f> Lk. 

Notes: ________________________________________________________________________________ __ 

31387B7W.wpd 



LDC #: 7/ ~ g 1f1 VALIDATION FINDINGS WORKSHEET 
Technical Holding Times 

Page: __ 1. of_r _ 

Reviewer: rg-J\ 
2nd Reviewer: e:i 

f'cll\circled dates have exceeded the technical holding times. 
(:x:) N N/A W II Itt 'th' I'd f 't' ? ere a coo er empera ures WI In va I a Ion cn ena . 

I METHOD: GC HPLC 

Total # 
.f.r,N. ~ -It. . 

Sample ID Matrix Preserved Sampling Date Extraction date Analysis date of Davs Qualifier 

I ,;J l-tt"---e (l1., A (...(..... I, (t. C !Jf'C .. <y(.AA,,,!- '''' ~ Irl~)JI. (S . J /tx::r I fl 

TECHNICAL HOLDING TIME CRITERIA 

VOLATILES: Water unpreserved: 
Water preserved: 

Aromatic within 7 days, non-aromatic within 14 days of sample collection. 
Both within 14 days of sample collection. 

Soils: 

EXTRACT ABLES: 
Water: 
Soil: 

Both within 14 days of sample collection. 

Extracted within 7 days, analyzed within 40 days. 
Extracted within 14 days, analyzed within 40 days. 

C:\Users\BRoura\Documents\Validation Worksheets\GC\HT.GC 
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LDC Report# 3138788 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: 

Collection Date: 

LDC Report Date: 

Matrix: 

Parameters: 

Validation Level: 

Laboratory: 

MC8H Kaneohe, Fuel Farms, CTO HC25 

February 6, 2014 

March 12,2014 

Water 

Total Petroleum Hydrocarbons as Extractables 

Standard 

APPL, Inc. 

Sample Delivery Group (SDG): 72662 

Sample Identification 

KC148 
KC149 
KC150 
KC151 
KC152 
KC148MS 
KC148MSD 
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Introduction 

This data review covers 7 water samples listed on the cover sheet including dilutions 
and reanalysis as applicable. The analyses were per EPA SW 846 Method 8015C for 
Total Petroleum Hydrocarbons (TPH) as Extractables. 

This review follows the Technical Memorandum, Supplemental Remedial Investigation 
Work Plan, Former Fuel Farm Sludge Disposal Area, Marine Corps Base Hawaii, 
Kaneohe Bay, Oahu, Hawaii (December 2013), the U.S. NAVFAC Pacific 
Environmental Restoration (ER) Program, February 2007, and the U.S. Department of 
Defense Quality Systems Manual for Environmental Laboratories, Version 4.2 (October 
2010). 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

Raw data were not reviewed for this SDG. The review was based on QC data. 

The following are definitions of the data qualifiers: 

U Indicates the compound or analyte was analyzed for but not detected. 

J Indicates an estimated value. 

R Quality control indicates the data is not usable. 

NJ Presumptive evidence of presence of the compound at an estimated quantity. 

UJ Indicates the compound or analyte was analyzed for but not detected. The 
sample detection limit is an estimated value. 

A Indicates the finding is based upon technical validation criteria. 

P Indicates the finding is related to a protocol/contractual deviation. 

None Indicates the data was not significantly impacted by the finding, therefore 
qualification was not required. 
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Qualification Code Reference 

H Holding times were exceeded. 

S Surrogate recovery was outside QC limits. 

C Calibration %RSD, r, ~ or %D were noncompliant 

R Calibration RRF was <0.05. 

B Presumed contamination from preparation (method blank) 

L Laboratory Control Sample/Laboratory Control Sample Duplicate %R or RPD 
was not within control limits 

Q MS/MSD recovery was poor 

E MS/MSD or Duplicate RPD was high. 

Internal standard performance was unsatisfactory 

M Instrument Performance Check (BFB or DFTPP) was noncompliant 

T Presumed contamination from trip blank. 

F Presumed contamination from FB or ER. 

D The analysis with this flag should not be used because another more technically 
sound analysis is available. 

P Instrument performance for pesticides was poor 

*# Unusual problems found with the data. The number following the asterisk (*) will 
indicate the section in the validation report where a description of the problem 
can be found. 
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I. Technical Holding Times 

All technical holding time requirements were met. 

The chain-of-custodies were reviewed for documentation of cooler temperatures. All 
cooler temperatures met validation criteria. 

II. Initial Calibration 

Initial calibration of compounds was performed as required by the method. 

The percent relative standard deviations (%RSO) of calibration factors for compounds 
were less than or equal to 20.0%. 

III. Continuing Calibration 

Continuing calibration was performed at required frequencies. The percent differences 
(%0) of amounts in continuing standard mixtures were within the 20.0% QC limits. 

The percent differences (%0) of the second source calibration standard were less than 
or equal to 20.0% for all compounds. 

IV. Blanks 

Method blanks were reviewed for each matrix as applicable. No total petroleum 
hydrocarbons as extractable contaminants were found in the method blanks. 

Sample KC152 was identified as an equipment blank. No total petroleum hydrocarbons 
as extractable contaminants were found. 

Sample KC151 was identified as a field blank. No total petroleum hydrocarbons as 
extractable contaminants were found. 

V. Surrogate Recovery 

Surrogates were added to all samples and blanks as required by the method. All 
surrogate recoveries (%R) were within QC limits. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSO) samples were reviewed for each 
matrix as applicable. Percent recoveries (%R) and relative percent differences (RPO) 
were within QC limits. 

VII. Laboratory Control Samples 

Laboratory control samples were reviewed for each matrix as applicable. Percent 
recoveries (%R) were within QC limits. 
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VIII. Target Compound Identification 

Raw data were not reviewed for this SDG. 

IX. Compound Quantitation 

Raw data were not reviewed for this SDG. 

X. System Performance 

Raw data were not reviewed for this SDG. 

XI. Overall Assessment of Data 

Data flags are summarized at the end of this report if data has been qualified. 

XII. Field Duplicates 

No field duplicates were identified in this SDG. 
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MCBH Kaneohe, Fuel Farms, CTC HC25 
Total Petroleum Hydrocarbons as Extractables - Data Qualification Summary -
SDG 72662 

No Sample Data Qualified in this SDG 

MCBH Kaneohe, Fuel Farms, CTC HC25 
Total Petroleum Hydrocarbons as Extractables - Laboratory Blank Data 
Qualification Summary - SDG 72662 

No Sample Data Qualified in this SDG 

MCBH Kaneohe, Fuel Farms, CTC HC25 
Total Petroleum Hydrocarbons as Extractables - Field Blank Data Qualification 
Summary - SDG 72662 

No Sample Data Qualified in this SDG 
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LDC#: 3138788 VALIDATION COMPLETENESS WORKSHEET 
SDG #: 72662 Level III 
Laboratory: APPL. Inc. C. 

METHOD: GC TPH as Extractables (EPA SW846 Method 8015~) 

Date:~~ 
Page:-.Lof_'_ 

Reviewer: 15 "'-
2nd Reviewer: 6-

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I Y:alidatioD A[ea 

I. Technical holding times 

II Initial calibration 

III. Calibration verificationllCV 

IV. Blanks 

V Surrogate recovery 

VI. Matrix spike/Matrix spike duplicates 

VII. Laboratory control samples 

VIII. Target compound identification 

IX. Compound quantitation/RULOQ/LODs 

X. System Performance 

XI. Overall assessment of data 

Xil. Field duplicates 

XIII. Field blanks 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

I I CommeDts 

A- Sampling dates: -2./ (, (,<f 
A- dZ-S D ~z...o J 

A- I Wt CCA/L.,-Uf( 

A-
1+ 
A-
6. La 
N 

N 

N 

A-

~ 
('JP F-h :::. Lf ~=~ 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Validated Samples: •• Indicates sample underwent Level IV validation 
CA.J~ 

- .--
1 KC 148 11 21 31 

2 KC 149 12 22 32 

-
3 KC 150 13 23 33 

--4 KC 151 14 24 34 

-5 KC 152 15 25 35 

6 KC 148MS 16 26 36 

7 KCI:J48MSD 17 27 37 

8 "'-0 sfo...-
18 28 38 

9 19 29 39 

10 20 30 40 

I 

'l...fd 212A-- ~Lk-

Notes: ____________________________________________________________________________________ _ 
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EPA_NO 

KC148 

KC148 

KC149 

KC149 

KClS0 

KClS0 

KClSI 

KClS2 

KClS2 

KC148 

KC148 

KC149 

KC149 

KClSO 

KClS0 

KClSI 

KClSI 

KClS2 

KClS2 

KC147 

KC148 

KC149 

KClS0 

KClSI 
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MCBH Kaneohe, Fuel Farms, CTO HC25 - SOG 72662 
LOC 31387 

LAB_SAMPLE DF ANALYTE COLL_DATE ANAL_DATE QCLev RESULT UNITS LAB_Q 

METHOD: 6020A 
AY9222S 

AY9222S 

AY92226 

AY92226 

AY92227 

AY92227 

AY92228 

AY92229 

AY92229 

METHOD: 8015C ORO 
AY9222S 

AY9222S 

AY92226 

AY92226 

AY92227 

AY92227 

AY92228 

AY92228 

AY92229 

AY92229 

METHOD: 8015C GRO 
AY92224 

AY9222S 

AY92226 

AY92227 

AY92228 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

TPH-DRO (CIO-C24) 

TPH-LRO (C24-C36) 

TPH-DRO (CI0-C24) 

TPH-LRO (C24-C36) 

TPH-DRO (C10-C24) 

TPH-LRO (C24-C36) 

TPH-DRO (CI0-C24) 

TPH-LRO (C24-C36) 

TPH-DRO (CI0-C24) 

TPH-LRO (C24-C36) 

Gasoline Range Organics 

Gasoline Range Organics 

Gasoline Range Organics 

Gasoline Range Organics 

Gasoline Range Organics 

02/06/201408:30 02/18/201418:31 Std 0.40 

02/06/201408:30 0211812014 18:37 Std 0.40 

02/061201411:10 02118/201418:43 Std 0.40 

02/06/201411:10 02118/201418:48 Std 0.40 

02/06/2014 13:2S 0211812014 18:S4 Std 0.40 

02/061201413:2S 02118/201419:00 Std 0.40 

02/06/2014 14:00 0211812014 18:13 Std 0.40 

02/06/201414:10 02118/201419:06 Std 0.19 

02/06/201414:10 02118/201419:12 Std 0.40 

02/061201408:30 02114/201416:38 Std SO.O 

02/06/201408:30 0211412014 16:38 Std SOO.O 

02/06/201411:10 02114/201417:06 Std SO.O 

02/061201411:10 02114/201417:06 Std SOO.O 

02/06/2014 13:2S 0211412014 18:28 Std SO.O 

02/06/2014 13:2S 0211412014 18:28 Std SOO.O 

02/06/2014 14:00 0211412014 18:S4 Std SO.O 

02/06/2014 14:00 0211412014 18:S4 Std SOO.O 

02/06/2014 14:10 0211412014 19:21 Std SO.O 

02/06/2014 14:10 0211412014 19:21 Std SOO.O 

02/06/201407:30 021111201418:14 Std 18.0 

02/061201408:30 02/111201421:S1 Std 18.0 

02/06/201411:10 02/111201422:27 Std 18.0 

02/0612014 13:2S 021111201423:04 Std 18.0 

02/06/2014 14:00 021111201423:40 Std 18.0 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

U 

U 

U 

U 

U 

U 

U 

J 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

AECOM 

LOQ LOD REV Q_C 

O.S 0.40 U 

O.S 0.40 U 

O.S 0.40 U 

0.5 0.40 U 

0.5 0.40 U 

0.5 0.40 U 

0.5 0.40 U 

0.5 0.40 J 

O.S 0.40 U 

ISO SO.O U 

SOO SOO.O U 

ISO SO.O U 

SOO SOO.O U 

ISO SO.O U 

SOO SOO.O U 

ISO SO.O U 

SOO SOO.O U 

ISO SO.O U 

SOO SOO.O U 

SO 18.0 UJ *1 

SO 18.0 U 

SO 18.0 U 

SO 18.0 U 

SO 18.0 U 
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EPA_NO 

KC152 

KC147 

KC147 

KC147 

KC147 

KC148 

KC148 

KC148 

KC148 

KC149 

KC149 

KC149 

KC149 

KC150 

KC150 

KC150 

KC150 

KC151 

KC151 

KC151 

KC151 

KC152 

KC152 

KC152 

KC152 
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LAB_SAMPLE DF ANALYTE 

METHOD: 8015C GRO 
AY92229 

METHOD: 8260C 
AY92224 

AY92224 

AY92224 

AY92224 

AY92225 

AY92225 

AY92225 

AY92225 

AY92226 

AY92226 

AY92226 

AY92226 

AY92227 

AY92227 

AY92227 

AY92227 

AY92228 

AY92228 

AY92228 

AY92228 

AY92229 

AY92229 

AY92229 

AY92229 

METHOD: 8270D-SIM 

Gasoline Range Organics 

Benzene 

Ethylbenzene 

Toluene 

Total Xylenes 

Benzene 

Ethylbenzene 

Toluene 

Total Xylenes 

Benzene 

Ethylbenzene 

Toluene 

Total Xylenes 

Benzene 

Ethylbenzene 

Toluene 

Total Xylenes 

Benzene 

Ethylbenzene 

Toluene 

Total Xylenes 

Benzene 

Ethylbenzene 

Toluene 

Total Xylenes 

COLL_DATE ANAL_DATE QCLev RESULT UNITS LAB_Q 

02/06/201414:10 02/12/201400:16 Std 18.0 

02/06/201407:30 02/13/201411:18 Std 0.30 

02/06/201407:30 02/13/201411:18 Std 0.50 

02/06/2014 07:30 02/13/2014 11: 18 Std 0.30 

02/06/201407:30 02/13/2014 11:18 Std 0.30 

02/06/201408:30 02/13/201413:09 Std 0.30 

02/06/201408:30 02/13/2014 13:09 Std 0.50 

02/061201408:30 02/13/2014 13:09 Std 0.30 

02/06/201408:30 02/13/2014 13:09 Std 0.30 

02/06/201411:10 02/13/201413:36 Std 0.30 

02/06/201411:10 02/13/201413:36 Std 0.50 

02/06/201411:10 02/13/201413:36 Std 0.17 

02/06/201411:10 02/13/201413:36 Std 0.30 

02/0612014 13:25 02/13/2014 14:04 Std 0.30 

02/06/2014 13:25 02/13/2014 14:04 Std 0.50 

02/06/2014 13:25 02/13/2014 14:04 Std 0.30 

02/06/2014 13:25 02/13/2014 14:04 Std 0.30 

02/06/2014 14:00 02/13/2014 14:32 Std 0.30 

02/06/201414:00 02/13/201414:32 Std 0.50 

02/06/2014 14:00 02/13/2014 14:32 Std 0.30 

02/06/201414:00 02/13/201414:32 Std 0.30 

02/06/201414:10 02/13/201414:59 Std 0.30 

02/06/201414:10 02/13/2014 14:59 Std 0.50 

02/06/2014 14:10 02/13/2014 14:59 Std 0.30 

02/06/201414:10 02/131201414:59 Std 0.30 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

J 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

LOQ LOD REV Q C 

50 18.0 U 

1.0 0.30 UJ *1 

1.0 0.50 UJ *1 

1.0 0.30 UJ *1 

1.0 0.30 UJ *1 

1.0 0.30 U 

1.0 0.50 U 

1.0 0.30 U 

1.0 0.30 U 

1.0 0.30 U 

1.0 0.50 U 

1.0 0.30 J 

1.0 0.30 U 

1.0 0.30 U 

1.0 0.50 U 

1.0 0.30 U 

1.0 0.30 U 

1.0 0.30 U 

1.0 0.50 U 

1.0 0.30 U 

1.0 0.30 U 

1.0 0.30 U 

1.0 0.50 U 

1.0 0.30 U 

1.0 0.30 U 

NAVFAC Validation 



EPA_NO 

KC148 

KC148 

KC148 

KC148 

KC148 

KC148 

KC148 

KC148 

KC148 

KC148 

KC148 

KC148 

KC148 

KC148 

KC148 

KC148 

KC148 

KC148 

KC149 

KC149 

KC149 

KC149 

KC149 

KC149 

KC149 

KC149 

KC149 
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LAB_SAMPLE DF ANALYTE 

METHOD: 8270D-SIM 
AY92225 

AY92225 

AY92225 

AY92225 

AY92225 

AY92225 

AY92225 

AY92225 

AY92225 

AY92225 

AY92225 

AY92225 

AY92225 

AY92225 

AY92225 

AY92225 

AY92225 

AY92225 

AY92226 

AY92226 

AY92226 

AY92226 

AY92226 

AY92226 

AY92226 

AY92226 

AY92226 

1-Methylnaphthalene 

2-Methylnaphthalene 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo( a )anthracene 

Benzo( a )pyrene 

Benzo(b )fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Chrysene 

DlBENZO(A,H)ANTHRACENE 

Fluoranthene 

Fluorene 

Indeno(1,2,3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

1-Methylnaphthalene 

2-Methylnaphthalene 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo( a )anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(g,h,i)perylene 

COLL_DATE ANAL_DATE QCLev RESULT UNITS LAB_Q 

02/06/201408:30 02/18/201417:05 Std 0.1000 

02/06/201408:30 02/18/2014 17:05 Std 0.1000 

02/06/201408:30 02/18/201417:05 Std 0.1000 

02/06/201408:30 02/18/201417:05 Std 0.1000 

02/06/201408:30 02/18/2014 17:05 Std 0.1000 

02/06/201408:30 02/18/201417:05 Std 0.1000 

02/06/201408:30 02/18/201417:05 Std 0.1000 

02/06/201408:30 02/18/201417:05 Std 0.1000 

02/06/201408:30 02/18/2014 17:05 Std 0.1000 

02/06/201408:30 02/18/2014 17:05 Std 0.1000 

02/06/201408:30 02/18/201417:05 Std 0.1000 

02/06/201408:30 02/181201417:05 Std 0.1000 

02/06/201408:30 02/18/201417:05 Std 0.1000 

02/061201408:30 02/18/2014 17:05 Std 0.1000 

02/061201408:30 02118/2014 17:05 Std 0.1000 

02/06/201408:30 02/18/201417:05 Std 0.1000 

02/06/201408:30 02/18/2014 17:05 Std 0.1000 

02/06/201408:30 02/18/201417:05 Std 0.1000 

02/06/201411:10 02/18/201417:32 Std 0.1000 

02/06/201411:10 02/18/201417:32 Std 0.1000 

02/06/201411:10 02/18/201417:32 Std 0.1000 

02/06/201411:10 02118/201417:32 Std 0.1000 

02/06/2014 11:10 02/1812014 17:32 Std 0.1000 

02/06/201411:10 02/18/201417:32 Std 0.1000 

02/06/201411:10 02/18/201417:32 Std 0.1000 

02/06/201411:10 02118/201417:32 Std 0.1000 

02/06/201411:10 02/18/201417:32 Std 0.1000 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

LOQ LOD REV Q_C 

0.200 0.1000 u 

0.200 0.1000 u 

0.200 0.1000 u 

0.200 0.1000 u 

0.200 0.1000 u 

0.200 0.1 000 u 

0.200 0.1 000 u 

0.200 0.1 000 u 

0.200 0.1000 u 

0.200 0.1000 u 

0.200 0.1000 u 

0.200 0.1000 u 

0.200 0.1 000 u 

0.200 0.1 000 u 

0.200 0.1000 u 

0.200 0.1000 u 

0.200 0.1 000 u 

0.200 0.1000 u 

0.200 0.1000 u 

0.200 0.1000 u 

0.200 0.1000 u 

0.200 0.1 000 u 

0.200 0.1000 u 

0.200 0.1000 u 

0.200 0.1000 u 

0.200 0.1 000 u 

0.200 0.1 000 u 

NAVFAC Validation 



EPA_NO 

KC149 

KC149 

KC149 

KC149 

KC149 

KC149 

KC149 

KC149 

KC149 

KC150 

KC150 

KC150 

KC150 

KC150 

KC150 

KC150 

KC150 

KC150 

KC150 

KC150 

KC150 

KC150 

KC150 

KC150 

KC150 

KC150 

KC150 
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LAB_SAMPLE DF ANALYTE 

METHOD: 8270D-SIM 
AY92226 

AY92226 

AY92226 

AY92226 

AY92226 

AY92226 

AY92226 

AY92226 

AY92226 

AY92227 

AY92227 

AY92227 

AY92227 

AY92227 

AY92227 

AY92227 

AY92227 

AY92227 

AY92227 

AY92227 

AY92227 

AY92227 

AY92227 

AY92227 

AY92227 

AY92227 

AY92227 

Benzo(k)fluoranthene 

Chl)'sene 

DlBENZO(A,H)ANTHRACENE 

Fluoranthene 

Fluorene 

lndeno(1,2,3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

1-Methylnaphthalene 

2-Methylnaphthalene 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo( a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(g,h,i)pel)'lene 

Benzo(k)fluoranthene 

Chl)'sene 

DlBENZO(A,H)ANTHRACENE 

Fluoranthene 

Fluorene 

Indeno(1,2,3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

COLL_DATE ANAL_DATE QCLev RESULT UNITS LAB_Q 

02/061201411:10 02118/201417:32 Std 0.1000 

02/06/201411:10 02118/201417:32 Std 0.1000 

02/06/201411:10 02/18/201417:32 Std 0.1000 

02/06/201411:10 02/18/201417:32 Std 0.1000 

02/06/201411:10 02118/201417:32 Std 0.1000 

02/06/201411:10 02/18/201417:32 Std 0.1000 

02/06/201411:10 02118/201417:32 Std 0.1000 

02/061201411:10 02/18/201417:32 Std 0.1000 

02/06/201411:10 02118/201417:32 Std 0.1000 

02/06/201413:25 02118/201418:00 Std 0.1000 

02/06/2014 13:25 02/18/2014 18:00 Std 0.1000 

02/06/2014 13:25 0211812014 18:00 Std 0.1000 

02/06/2014 13:25 02/18/2014 18:00 Std 0.1000 

02/06/2014 13:25 0211812014 18:00 Std 0.1000 

02/06/2014 13:25 02/18/2014 18:00 Std 0.1000 

02/061201413:25 0211812014 18:00 Std 0.1000 

02/06/2014 13:25 02/18/2014 18:00 Std 0.1000 

02/06/201413:25 021181201418:00 Std 0.1000 

02/06/2014 13:25 02/18/2014 18:00 Std 0.1000 

02/06/2014 13:25 0211812014 18:00 Std 0.1000 

02/06/2014 13:25 0211812014 18:00 Std 0.1000 

02/0612014 13:25 02/18/2014 18:00 Std 0.1000 

02/06/2014 13:25 02/18/2014 18:00 Std 0.1000 

02/06/2014 13:25 0211812014 18:00 Std 0.1000 

02/06/2014 13:25 0211812014 18:00 Std 0.1000 

02/06/2014 13 :25 02118/2014 18 :00 Std 0.1000 

02/06/201413:25 02/18/201418:00 Std 0.1000 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

uglL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

LOQ LOD REV Q_C 

0.200 0.1000 u 

0.200 0.1 000 u 

0.200 0.1 000 u 

0.200 0.1 000 u 

0.200 0.1000 u 

0.200 0.1000 u 

0.200 0.1000 u 

0.200 0.1000 u 

0.200 0.1000 u 

0.200 0.1 000 u 

0.200 0.1000 u 

0.200 0.1000 u 

0.200 0.1000 u 

0.200 0.1 000 u 

0.200 0.1 000 u 

0.200 0.1000 u 

0.200 0.1000 u 

0.200 0.1000 u 

0.200 0.1000 u 

0.200 0.1000 u 

0.200 0.1000 u 

0.200 0.1000 u 

0.200 0.1000 u 

0.200 0.1 000 u 

0.200 0.1000 u 

0.200 0.1000 u 

0.200 0.1 000 u 

NAVFAC Validation 



EPA_NO 

KC151 

KC151 

KCl51 

KC151 

KC151 

KC151 

KC151 

KC151 

KC151 

KC151 

KC151 

KC151 

KC151 

KC151 

KCl51 

KC151 

KC151 

KC151 

KC152 

KC152 

KC152 

KC152 

KC152 

KC152 

KC152 

KC152 

KC152 
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LAB_SAMPLE DF ANALYTE 

METHOD: 8270D-SIM 
AY92228 

AY92228 

AY92228 

AY92228 

AY92228 

AY92228 

AY92228 

AY92228 

AY92228 

AY92228 

AY92228 

AY92228 

AY92228 

AY92228 

AY92228 

AY92228 

AY92228 

AY92228 

AY92229 

AY92229 

AY92229 

AY92229 

AY92229 

AY92229 

AY92229 

AY92229 

AY92229 

I-Methylnaphthalene 

2-Methylnaphthalene 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo( a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Chrysene 

DlBENZO(A,H)ANTHRACENE 

Fluoranthene 

Fluorene 

Indeno( 1 ,2,3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

I-Methylnaphthalene 

2-Methylnaphthalene 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo( a )pyrene 

Benzo(b )fluoranthene 

Benzo(g,h,i)perylene 

COLL_DATE ANAL_DATE QCLev RESULT UNITS LAB_Q 

02/06/2014 14:00 02/18/2014 18:27 Std 0.1000 

02/06/2014 14:00 02/18/2014 18:27 Std 0.1000 

02/0612014 14:00 02/18/2014 18:27 Std 0.1000 

02/06/2014 14:00 02/18/2014 18:27 Std 0.1000 

02/06/2014 14:00 02/18/2014 18:27 Std 0.1000 

02/0612014 14:00 02/1812014 18:27 Std 0.1000 

02/06/201414:00 02/18/201418:27 Std 0.1000 

02/06/2014 14:00 02/18/2014 18:27 Std 0.1000 

02/0612014 14:00 02/18/2014 18:27 Std 0.1000 

02/06/2014 14:00 02/18/2014 18:27 Std 0.1000 

02/06/2014 14:00 02/1812014 18:27 Std 0.1000 

02/06/2014 14:00 02118/2014 18:27 Std 0.1000 

02/06/2014 14:00 02118/2014 18:27 Std 0.1000 

02/06/2014 14:00 02/18/2014 18:27 Std 0.1000 

02/06/2014 14:00 02118/2014 18:27 Std 0.1000 

02/06/2014 14:00 02/18/2014 18:27 Std 0.1000 

02/06/2014 14:00 02/18/2014 18:27 Std 0.1000 

02/0612014 14:00 02/18/2014 18:27 Std 0.1000 

02/06/201414:10 02118/201418:55 Std 0.1000 

02/06/2014 14:10 02/1812014 18:55 Std 0.1000 

02/06/201414:10 02118/201418:55 Std 0.1000 

02/06/201414:10 02/18/201418:55 Std 0.1000 

02/06/2014 14:10 02/18/2014 18:55 Std 0.1000 

02/06/201414:10 02/18/201418:55 Std 0.1000 

02/06/201414:10 02118/201418:55 Std 0.1000 

02/061201414:10 02118/201418:55 Std 0.1000 

02/0612014 14:10 02/18/2014 18:55 Std 0.1000 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

ugIL 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

LOQ LOD REV Q C 

0.200 0.1 000 u 

0.200 0.1000 u 

0.200 0.1000 u 

0.200 0.1000 u 

0.200 0.1000 u 

0.200 0.1 000 u 

0.200 0.1 000 u 

0.200 0.1000 u 

0.200 0.1000 u 

0.200 0.1000 u 

0.200 0.1000 u 

0.200 0.1000 u 

0.200 0.1000 u 

0.200 0.1000 u 

0.200 0.1 000 u 
0.200 0.1 000 u 

0.200 0.1000 u 

0.200 0.1000 u 

0.200 0.1000 u 

0.200 0.1000 u 

0.200 0.1000 u 

0.200 0.1000 u 

0.200 0.1000 u 

0.200 0.1000 u 

0.200 0.1000 u 

0.200 0.1000 u 

0.200 0.1000 u 

NAVFAC Validation 



EPA_NO LAB_SAMPLE DF ANALYTE COLL_DATE ANAL_DATE QCLev RESULT UNITS LAB_Q LOQ LOD REV Q_C 

METHOD: 8270D-SIM 
KC152 AY92229 Benzo(k)fluoranthene 02/06/2014 14:10 02/18/2014 18:55 Std 0.1000 ugIL U 0.200 0.1000 U 

KC152 AY92229 Chrysene 02/061201414:10 02/18/2014 18:55 Std 0.1000 ugIL U 0.200 0.1000 U 

KC152 AY92229 DlBENZO(A,H)ANTHRACENE 02/06/201414:10 02/1812014 18:55 Std 0.1000 ugIL U 0.200 0.1000 U 

KC152 AY92229 Fluoranthene 02/061201414:10 02/18/2014 18:55 Std 0.1000 ugIL U 0.200 0.1000 U 

KC152 AY92229 Fluorene 02/06/2014 14:10 02/18/2014 18:55 Std 0.1000 ugIL U 0.200 0.1000 U 

KC152 AY92229 Indeno( 1 ,2,3-cd)pyrene 02/06/201414:10 02/18/2014 18:55 Std 0.1000 ugIL U 0.200 0.1000 U 

KC152 AY92229 Naphthalene 02/06/2014 14:10 02/18/2014 18:55 Std 0.1000 ugIL U 0.200 0.1000 U 

KC152 AY92229 Phenanthrene 02/061201414:10 02/18/2014 18:55 Std 0.1000 ugIL U 0.200 0.1000 U 

KC152 AY92229 Pyrene 02/06/201414:10 02/18/2014 18:55 Std 0.1000 ugIL U 0.200 0.1000 U 

Page 6 of6 NAVFAC Validation 
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LABORATORY DATA CONSULTANTS, INC. 

2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099 
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LDC 
WCP, Inc. 
99-061 Koaha Way, Suite 208 
Aiea, HI 96701-5626 
ATTN: Ms. Rachel Kaminaka 

SUBJECT: Data Quality Assessment Report 
Supplemental Remedial Investigation 
Former Fuel Farm Sludge Disposal Area 
Marine Corps Base Hawaii, Kaneohe Bay 
Oahu, Hawaii 
CTO HC25 

Dear Ms. Kaminaka, 

April17, 2014 

Enclosed is the Data Quality Assessment Report, Supplemental Remedial Investigation, 
Former Fuel Farm Sludge Disposal Area, Marine Corps Base Hawaii, Kaneohe Bay, Oahu, 
Hawaii, CTO HC25. 

We appreciate this opportunity to support WCP Inc. in the performance of this project. 

Please feel free to call me at (760) 827-11 00 if you have any questions 

Sincerely, 

d. 
Andrew Kong 
Project Manager/Senior Chemist 

L:\WI LCHEE\Kaneohe\31376_31387DQAR.wpd 
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1.0 INTRODUCTION 

A supplemental remedial investigation was conducted at the Former Fuel Farm Sludge Disposal Area at 
Marine Corps Base Hawaii, Kaneohe Bay on Oahu, Hawaii. This part of the supplemental remedial 
investigation included the collection and analyses of 27 environmental and quality control (QC) samples. 
The analyses were performed by the following methods: 

Benzene, Toluene, Ethylbenzene, and Xylenes (BTEX) by United States Environmental Protection 
Agency (EPA) SW-846 Method 8260C 
Polynuclear Aromatic Hydrocarbons (PAHs) by EPA SW-846 Method 8270D-SIM 
Total Petroleum Hydrocarbons (TPH) as Gasoline by EPA SW-846 Method 8015C 
TPH as Extractables by EPA SW -846 Method 80 lSC 
Lead by EPA SW -846 Method 601 OC and 6020A 

Analytical services were provided by APPL, Inc. whom performed analyses on the soil and water 
samples. The samples were grouped into sample delivery groups (SDGs) of up to 20 field samples 
received by the 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 a SDG. Table I is a cross
reference table listing each sample, analysis, SDG, collection date, laboratory sample number, matrix, and 
validation level. 

Approximately ten percent of the analytical data were validated according to Naval Facilities Engineering 
Command (NA VF A C) Pacific Full data validation procedures and ninety percent of the analytical data 
were validated according to NA VF AC Pacific Standard data validation procedures. The analytical data 
were evaluated for quality assurance and quality control (QA/QC) based on the Technical Memorandum, 
Supplemental Remedial Investigation Work Plan (WP), Former Fuel Farm Sludge Disposal Area, Marine 
Corps Base Hawaii, Kaneohe Bay, Oahu, Hawaii (December 2013), the WP for the Remedial 
Investigation for Former Fuel Farm Sludge Disposal Area, Marine Corps Base Hawaii, Kaneohe Bay, 
Oahu, Hawaii (April 2011), the NAVFAC Pacific Environmental Restoration (ER) Program Data 
Validation Procedures (2007), the Department of Defense Quality Systems Manual for Environmental 
Laboratories, Version 4.2 (DoD 2010), and the EPA SW, Third Edition, Test Methods for Evaluating 
Solid Waste, update], July 1992; update IIA, August 1993; update II, September 1994; update JIB, 
January 1995; update III, December 1996; update IliA, April 1998; !JIB, November 2004; Update IV, 
February 2007. 

This data quality assessment report (DQAR) summarizes the QNQC evaluation of the data according to 
precision, accuracy, representativeness, completeness, comparability, and sensitivity (P ARCCS) relative 
to the project quality objectives (PQOs). This report provides a quantitative and qualitative assessment of 
the data and identifies potential sources of error, uncertainty, and bias that may affect the overall 
usability. 

The DQAR evaluates and summarizes the results of QNQC data validation for the entire sampling 
program. Each analytical fraction has a separate section for each of the P ARCCS criteria. These sections 
interpret specific QC deviations and their effects on both individual data points and the analyses as a 
whole. Section 8 presents a summary ofthe PARCCS criteria by comparing quantitative parameters with 
acceptability criteria defined in the PQOs. Qualitative P ARCCS 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. 

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: 
equipment blanks (EB), field blanks (FB), trip blanks (TB), method blanks, field duplicates (FD), 
laboratory control sample/laboratory control sample duplicates (LCSILCSDs), surrogate spikes, internal 
standards, and matrix spike/matrix spike duplicates (MS/MSDs). 

Before conducting the P ARCCS evaluation, the analytical data were validated according to the WP, 
NAVFAC procedures, and DoD QSM. Samples not meeting the WP, NAVFAC procedures, and DoD 
QSM acceptance criteria were qualified with a flag, an abbreviation indicating a deficiency with the data. 
The following are flags used in data validation. 

J Estimated The associated numerical value is an estimated quantity. The analyte was detected but 
the reported value may not be accurate or precise. The "J" qualification indicates the data fell 
outside the QC limits, but the exceedance was not sufficient to cause rejection of the data. 

R Rejected The data is unusable (the compound or analyte may or may not be present). Use of the 
"R" qualifier indicates a significant variance from functional guideline acceptance criteria. Either 
resampling or reanalysis is necessary to determine the presence or absence of the rejected analyte. 

U Nondetected Analyses were performed for the compound or analyte, but it was not detected. The 
"U" designation is also applied to suspected blank contamination. The "U" flag is used to qualify 
any result detected in an environmental sample at a concentration less than 10 times the value of 
the concentration in any associated blank for common laboratory contaminants and less than 5 
times the concentration in any associated blank for all other contaminants. 

UJ Estimated/Nondetected Analyses were performed for the compound or analyte, but it was not 
detected and the limit of detection (LOD) 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 WP, NA VF AC procedures, and DoD QSM, the 
data set is then evaluated using P ARCCS criteria. P ARCCS criteria provide an evaluation of overall data 
usability. The following is a discussion ofPARCCS criteria as related to the PQOs. 

Precision is a measure of the agreement or reproducibility of analytical results under a given set of 
conditions. It is a quantity that cannot be measured directly but is calculated from percent recovery data. 

Precision is expressed as the relative percent difference (RPD) or percent relative standard deviation 
(%RSD): 

RPD = (D1-D2)/{1/2(D1+D2)} X 100 

%RSD = SD/{1/3(D1+D2+D3)} X 100 
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Where: 
Dl =the reported concentration for sample analyses. 
D2= the reported concentrations for duplicate analyses. 
D3 = the reported concentrations for triplicate analyses. 
SD =the standard deviation for sample, duplicate and triplicate analyses. 

Precision is primarily assessed by calculating a RPD from the percent recoveries of the spiked compounds 
for each sample in the MS/MSD pair. In the absence of a MS/MSD pair, a laboratory duplicate, laboratory 
triplicate or LCS/LCSD pair can be analyzed as an alternative means of assessing precision. In some 
cases, samples from multiple SDGs were within one QC batch and therefore are associated with the same 
laboratory QC samples. An additional measure of sampling precision was obtained by collecting and 
analyzing field duplicate samples, which were compared using the RPD 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 a MS/MSD sample in that the LCS is spiked 
with the same target analytes prior to preparation and analysis. However, the LCS is prepared using a 
controlled interference-free matrix instead of a field sample aliquot. Laboratory reagent water is used to 
prepare aqueous LCS. 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. 

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 MS/MSD samples, LCS/LCSD, or field duplicates 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 field duplicates, results 
maybe reported in either the primary or duplicate samples at levels below the limit of quantitation (LOQ) 
or non-detected. Since these values are considered to be estimates, RPD exceedances from these 
duplicates do not suggest a significant impact on the data quality. 

Accuracy is a measure of the agreement of an experimental determination and the true value of the 
parameter being measured. It is used to identify bias in a given measurement system. Recoveries outside 
acceptable QC limits may be caused by factors such as instrumentation, analyst error, or matrix 
interference. Accuracy is assessed through the analysis of MS, MSD, LCS, LCSD and samples containing 
surrogate spikes. In some cases, samples from multiple SDGs were within one QC batch and therefore are 
associated with the same laboratory QC samples. Surrogate spikes are either isotopically labeled 
compounds or compounds that are not typically detected in the samples. Surrogate spikes are added to 
every blank, environmental sample, MS/MSD, LCS/LCSD and standard, for all applicable organic 
analyses. Accuracy of inorganic analyses is determined using the percent recoveries of MS and LCS 
analyses. 

Percent recovery (%R) is calculated using the following equation: 

%R = (A-B)/C X 100 
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Where: 
A = measured concentration in the spiked sample 
B =measured concentration of the spike compound in the unspiked sample 
C = concentration of the spike 

The percent recovery of each analyte spiked in MS/MSD samples, LCSILCSD, and surrogate compounds 
added to environmental samples is evaluated against the acceptance criteria specified by the previously 
noted documents. Spike recoveries outside the acceptable QC accuracy limits provide an indication of 
bias, where the reported data may overestimate or underestimate the actual concentration of compounds 
detected or LODs reported for environmental samples. 

Representativeness is a qualitative parameter that expresses the degree to which the sample data are 
characteristic of a population and is evaluated by reviewing the QC results of blank samples and holding 
times. Positive detects of compounds in the blank samples identify compounds that may have been 
introduced into the samples during sample collection, transport, preparation, or analysis. The QA/QC 
blanks collected and analyzed are method blanks, TBs, EBs, and FBs. 

A method blank is a laboratory grade water or solid matrix that contains the method reagents and has 
undergone the same preparation and analysis as the environmental samples. The method blank provides a 
measure of the combined contamination derived from the laboratory source water, glassware, instruments, 
reagents, and sample preparation steps. Method blanks are prepared for each sample of a similar matrix 
extracted by the same method at a similar concentration level. 

For inorganic analyses, initial and continuing calibration blanks (ICB/CCB) consist of acidified 
laboratory grade water, which are injected at the beginning and at a regular frequency during each 12 -
hour sample analysis run. These blanks estimate residual contaminants from the previous sample or 
standards analysis and measure baseline shifts that commonly occur in emission and absorption 
spectroscopy. 

Trip blanks are used to identify possible volatile organic contamination introduced into the sample during 
transport. A trip blank is a sample bottle filled in the laboratory with reagent-grade water and preserved to 
a pH less than 2 with hydrochloric acid. It is transported to the site, stored with the sample containers, and 
returned unopened to the laboratory for analysis. 

Equipment blanks consist of analyte-free water poured over or through the sample collection equipment. 
The water is collected in a sample container for laboratory analysis. These blanks are collected after the 
sampling equipment is decontaminated and measure efficiency of the decontamination procedure. 

Field blanks consist of analyte-free source water stored at the sample collection site. The water is 
collected from each source water used during each sampling event. 

Contaminants found in both the environmental sample and a blank sample are assumed to be laboratory 
artifacts if the concentration in the environmental sample is less than 5 times the blank value 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. 
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Comparability is a qualitative expression of the confidence with which one data set may be compared to 
another. It provides an assessment of the equivalence of the analytical results to data obtained from other 
analyses. It is important that data sets be comparable if they are used in conjunction with other data sets. 
The factors affecting comparability include the following: sample collection and handling techniques, 
matrix type, and analytical method. If these aspects of sampling and analysis are carried out according to 
standard analytical procedures, the data are considered comparable. Comparability is also dependent upon 
other PARCCS criteria, because only when precision, accuracy, and representativeness are known can 
data sets be compared with confidence. 

Completeness is defined as the percentage of acceptable sample results compared to the total number of 
sample results. Completeness is evaluated to determine if an acceptable amount of usable data were 
obtained so that a valid scientific site assessment can be completed. Completeness equals the total number 
of sample results for each fraction minus the total number of rejected sample results divided by the total 
number of sample results multiplied by 100. As specified in the PQOs, the goal for completeness for 
target analytes in each analytical fraction is 90 percent. 
Percent completeness is calculated using the following equation: 

%C = (T- R)/T X 100 

Where: 
%C = percent completeness 
T =total number of sample results 
R = total number of rejected sample results 

Completeness is also determined by comparing the planned number of samples per method and matrix as 
specified in the project planning document, with the number determined above. 

Sensitivity is the ability of an analytical method or instrument to discriminate between measurement 
responses representing different concentrations. This capability is established during the planning phase 
to meet the DQOs. It is important that calibration requirements, detection limits (DLs), and LOQs 
presented in the QAPP are achieved and that target analytes can be detected at concentrations necessary to 
support the DQOs. In addition, sample results are compared to method blank and field blank results to 
identify potential effects of laboratory background and field procedures on sensitivity. 

The following sections present a review of QC data for each analytical method. 

2.0 BENZENE, TOLUENE, ETHYLBENZENE, AND XYLENES 

A total of 13 soil and 14 water samples were analyzed for BTEX by EPA SW-846 Method 8260C. All 
VOC data were assessed to be valid since none of the 108 total results were rejected based on holding 
time or QC exceedances. This section discusses the QA/QC supporting documentation as defined by the 
P ARCCS criteria and evaluated based on the PQOs. 

2.1 Precision and Accuracy 

2.1.1 Instrument Calibration 

Initial and continuing calibration results provide a means of evaluating accuracy within a particular SDG. 
Relative response factor (RRF), %RSD, and percent difference (%D) are the three major parameters used 
to measure the effectiveness of instrument calibration. RRF is a measure of the relative spectral response 
of an analyte compared to its internal standard. %RSD is an expression of the linearity of instrument 
response. %D is a comparison of a continuing calibration instrumental response with its initial response. 
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%RSD and %D exceedances suggest routine instrumental anomalies, which typically impact all sample 
results for the affected compounds. 

The %RSDs in the initial calibrations met the acceptance criteria of 15 percent. The %Ds in the initial 
calibration verifications met the acceptance criteria of 25 percent. The %Ds in the continuing calibration 
verifications met the acceptance criteria of 20 percent. The relative response factors met the acceptance 
criteria of~ 0.05 in the initial and continuing calibration standards. 

2.1.2 Surrogates 

All surrogate %Rs were within the acceptance criteria. 

2.1.3 MS/MSD Samples 

All MS/MSD %Rs and RPDs were within the acceptance criteria. 

2.1.4 LCS Samples 

All LCS %Rs were within the acceptance criteria. 

2.1.5 Internal Standards 

All internal standard areas and retention times were within the acceptance criteria. 

2.1.6 FD Samples 

No BTEX was detected in the field duplicates. The field duplicates are identified in the data validation 
reports. 

2.1.7 Proficiency Testing Samples 

Proficiency testing (PT) samples were not performed for the sampling event. 

2.1.8 Compound Quantitation and Target Identification 

All compound quantitation and target compound identifications were found to be acceptable. 

2.2 Representativeness 

2.2.1 Holding Times 

The evaluation of holding times to verify compliance with the method was conducted. All holding times 
were met. 

Due to sample condition non-conformances (i.e. presence of headspace in the containers), 12 results for 
samples KC129, KC142, and KC147 were qualified as non-detected estimated (UJ). The presence of the 
heads pace may introduce a low bias. The details regarding the qualification of results are provided in the 
data validation reports. 
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2.2.2 Blanks 

Method blanks, TBs, EBs, and FBs were collected and analyzed to evaluate representativeness. The 
concentration for an individual target compound in any of the types of QA/QC blanks 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 based 
on the following criteria. 

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

No Action If a sample result for the blank contaminant was greater than 5 times the blank value 
for contaminants, the result was not amended. 

2.2.2.1 Method Blanks 

No contaminants were detected in the method blanks for this analysis. 

2.2.2.2 TBs 

No contaminants were detected in the trip blanks for this analysis. 

2.2.2.3 EBs and FBs 

No contaminants were detected in the equipment or field blanks for this analysis. 

2.3 Comparability 

The laboratory used standard analytical methods for all of the analyses. In all cases, the detection limits 
(DLs) attained were below the LOQs. Target compounds detected below the LOQs flagged (J) by the 
laboratory should be considered estimated. The comparability of the data is regarded as acceptable. 

2.4 Completeness 

The completeness level attained for BTEX field samples was 100 percent. This percentage was calculated 
as the total number of accepted sample results divided by the total number of sample results multiplied by 
100. 

2.5 Sensitivity 

The calibration was evaluated for instrument sensitivity and was determined to be technically acceptable. 
All laboratory DLs and LOQs met the specified requirements described in the QAPP. 
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3.0 POLYNUCLEAR AROMATIC HYDROCARBONS 

A total of 13 soil and 9 water samples were analyzed for P AHs by EPA SW -846 Method 8270D-SIM. All 
PAH data were assessed to be valid since none of the 396 total results were rejected due to holding time 
or QC exceedances. This section discusses the QA/QC supporting documentation as defined by the 
P ARCCS criteria and evaluated based on the PQOs. 

3.1 Precision and Accuracy 

3.1.1 Instrument Calibration 

The %RSDs met the acceptance criteria of 15 percent in the initial calibration. The %Ds in the initial 
calibration verifications met the acceptance criteria of 25 percent. The %Ds in the continuing calibration 
verifications met the acceptance criteria of 20 percent. The relative response factors met the acceptance 
criteria of2: 0.05 in the initial and continuing calibration standards. 

3.1.2 Surrogates 

All surrogate %Rs were within the acceptance criteria. 

3.1.3 MS/MSD Samples 

All MS/MSD %Rs and RPDs were within the acceptance criteria. 

3.1.4 LCS Samples 

All LCS %Rs were within the acceptance criteria. 

3.1.5 Internal Standards 

All internal standard areas and retention times were within the acceptance criteria. 

3.1.6 FD Samples 

No PAHs were detected in the field duplicates. The field duplicates are identified in the data validation 
reports. 

3.1.7 Proficiency Testing Samples 

PT samples were not performed for the sampling event. 

3.1.8 Compound Quantitation and Target Identification 

All compound quantitation and target compound identifications were found to be acceptable. 

3.2 Representativeness 

3.2.1 Holding Times 

The evaluation of holding times to verify compliance with the method was conducted. All holding times 
were met. 
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3.2.2 Blanks 

Method blanks, EBs, and FBs were analyzed to evaluate representativeness. 

3.2.2.1 Method Blanks 

No contaminants were detected in the method blanks for this analysis. 

3.2.2.2 EBs and FBs 

No contaminants were detected in the equipment or field blanks for this analysis. 

3.3 Comparability 

The laboratory used standard analytical methods for all of the analyses. In all cases, the DLs attained 
were below the specified LOQs. The comparability of the data is regarded as acceptable. 

3.4 Completeness 

The completeness level attained for P AH field samples was 100 percent. This percentage was calculated 
as the total number of accepted sample results divided by the total number of sample results multiplied by 
100. 

3.5 Sensitivity 

The calibration was evaluated for instrument sensitivity and was determined to be technically acceptable. 
All laboratory DLs and LOQs met the specified requirements described in the QAPP. 

4.0 TOTAL PETROLEUM HYDROCARBONS AS GASOLINE 

A total of 13 soil and 14 water samples were analyzed for TPH as Gasoline by EPA SW-846 Method 
8015C. All TPH as gasoline data were assessed to be valid since none of the 27 total results were rejected 
due to holding time or QC exceedances. This section discusses the QA/QC supporting documentation as 
defined by the P ARCCS criteria and evaluated based on the PQOs. 

4.1 Precision and Accuracy 

4.1.1 Instrument Calibration 

The %RSDs in the initial calibration and the %Ds in the initial and continuing calibration verifications 
met the acceptance criteria of 20 percent. 

4.1.2 Surrogates 

All surrogate %Rs were within the acceptance criteria. 

4.1.3 MS/MSD Samples 

All MS/MSD %Rs and RPDs were within the acceptance criteria. 
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4.1.4 LCS Samples 

All LCS %Rs were within the acceptance criteria. 

4.1.5 FD Samples 

No TPH as gasoline was detected in the field duplicates. The field duplicates are identified in the data 
validation reports. 

4.1.6 Proficiency Testing Samples 

PT samples were not performed for the sampling event. 

4.1.7 Compound Quantitation and Target Identification 

All compound quantitation and target identification were found to be acceptable. 

4.2 Representativeness 

4.2.1 Holding Times 

The evaluation of holding times to verify compliance with the method was conducted. All holding times 
were met. 

Due to sample condition non-conformances (i.e. presence of headspace in the containers), the TPH as 
gasoline results for samples KC129, KC142, and KC147 were qualified as non-detected estimated (UJ). 
The presence of the headspace may introduce a low bias. The details regarding the qualification of results 
are provided in the data validation reports. 

4.2.2 Blanks 

Method blanks, TBs, EBs, and FBs were analyzed to evaluate representativeness. 

4.2.2.1 Method Blanks 

No contaminants were detected in the method blanks for this analysis. 

4.2.2.2 TBs 

No contaminants were detected in the trip blanks for this analysis. 

4.2.2.3 EBs and FBs 

No contaminants were detected in the equipment or field blanks for this analysis. 

4.3 Comparability 

The laboratory used standard analytical methods for all of the analyses. In all cases, the DLs attained 
were below the specified LOQs. The comparability of the data is regarded as acceptable. 
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4.4 Completeness 

The completeness level attained for TPH as gasoline field samples was 100 percent. This percentage was 
calculated as the total number of accepted sample results divided by the total number of sample results 
multiplied by 100. 

4.5 Sensitivity 

The calibration was evaluated for instrument sensitivity and was determined to be technically acceptable. 
All laboratory DLs and LOQs met the specified requirements described in the QAPP. 

5.0 TOTAL PETROLEUM HYDROCARBONS AS EXTRACT ABLES 

A total of 13 soil and 9 water samples were analyzed for diesel range organics (DRO) and lubricant oil 
range organics (LRO) by EPA SW-846 Method 8015C. All TPH as extractable data were assessed to be 
valid since none of the 44 total results were rejected due to holding time or QC exceedances. This section 
discusses the QAIQC supporting documentation as defined by the P ARCCS criteria and evaluated based 
on the PQOs. 

5.1 Precision and Accuracy 

5.1.1 Instrument Calibration 

The %RSDs in the initial calibration and the %Ds in the initial and continuing calibration verifications 
met the acceptance criteria of 20 percent. 

5.1.2 Surrogates 

All surrogate %Rs were within the acceptance criteria. 

5.1.3 MS/MSD Samples 

All MS/MSD %Rs and RPDs were within the acceptance criteria. 

5.1.4 LCS Samples 

All LCS %Rs were within the acceptance criteria. 

5.1.5 FD Samples 

No TPH as extractables were detected in the field duplicates. The field duplicates are identified in the data 
validation reports. 

5.1.6 Proficiency Testing Samples 

PT samples were not performed for the sampling event. 

5.1.7 Compound Quantitation and Target Identification 

All compound quantitation and target identification were found to be acceptable. 

11 



5.2 Representativeness 

5.2.1 Holding Times 

The evaluation of holding times to verify compliance with the method was conducted. All holding times 
were met. 

5.2.2 Blanks 

Method blanks, EBs, and FBs were analyzed to evaluate representativeness. 

5.2.2.1 Method Blanks 

No contaminants were detected in the method blanks for this analysis. 

5.2.2.2 EBs and FBs 

No contaminants were detected in the equipment or field blanks for this analysis. 

5.3 Comparability 

The laboratory used standard analytical methods for all of the analyses. In all cases, the DLs attained 
were below the specified LOQs. Target analytes detected below the LOQs flagged (J) by the laboratory 
should be considered estimated. The comparability of the data is regarded as acceptable. 

5.4 Completeness 

The completeness level attained for TPH as extractable field samples was 100 percent. This percentage 
was calculated as the total number of accepted sample results divided by the total number of sample 
results multiplied by 100. 

5.5 Sensitivity 

The calibration was evaluated for instrument sensitivity and was determined to be technically acceptable. 
All laboratory DLs and LOQs met the specified requirements described in the QAPP. 

6.0 LEAD 

A total of 13 soil and 9 water samples were analyzed for lead by EPA SW-846 Method 6020A. All lead 
data were assessed to be valid since none of the 30 total results were rejected due to holding time or QC 
exceedances. This section discusses the QA/QC supporting documentation as defined by the P ARCCS 
criteria and evaluated based on the PQOs. 

6.1 Precision and Accuracy 

6.1.1 Instrument Calibration 

Initial and continuing calibration verification results provide a means of evaluating accuracy within a 
particular SDG. Correlation coefficient (r) and percent recovery (%R) are the two major parameters used 
to measure the effectiveness of instrument calibration. The correlation coefficient indicates the linearity of 
the calibration curve. %R is used to verify the ongoing calibration acceptability of the analytical system. 
The most critical of the two calibration parameters, r, has the potential to affect data accuracy across a 

12 



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 were within the acceptance criteria of 2': 0.995. The 
%Rs in the initial and continuing calibration verifications were within the acceptance criteria of 90-110 
percent. 

6.1.2 MS/MSD Samples 

All MS/MSD %Rs and RPDs were within the acceptance criteria. 

6.1.3 LCS/LCSD Samples 

All LCSILCSD %Rs and RPDs were within the acceptance criteria. 

6.1.4 Internal Standards 

All internal standard %Rs were within the acceptance criteria on which Full validation was performed. 

6.1.5 ICP Serial Dilution 

All ICP serial dilution %Ds were within the acceptance criteria. 

6.1.6 ICP Interference Check Sample 

All ICP interference check %Rs were within the acceptance criteria. 

6.1.7 FD Samples 

The RPD for lead was outside the acceptance criteria for field duplicate samples KC143 and KC144. 
Sample data were not qualified on the basis of field duplicate imprecision. The field duplicates are 
presented in detail in the data validation reports. 

6.1.8 Proficiency Testing Samples 

PT samples were not performed for the sampling event. 

6.1.9 Sample Result Verification 

All sample results were found to be acceptable. 

6.2 Representativeness 

6.2.1 Holding Times 

The evaluation of holding times to verify compliance with the method was conducted. All holding times 
were met. 
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6.2.2 Blanks 

Method blanks, ICB/CCBs, EBs, and FBs were analyzed to evaluate representativeness. The 
concentration for an individual target analyte in any of the types of QA/QC blanks 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 based 
on the following criteria. 

Results Below or Above the LOQ If a sample result for the blank contaminant was less than the 
LOQ or greater than the sample LOQ and less 5 times the method blank value or the highest 
applicable calibration blank value, the sample result for the blank contaminant was amended as a 
non-detect at the concentration reported in the sample results. 

No Action If a sample result for the blank contaminant was greater than 5 times the method blank 
value or the highest applicable calibration blank value, the result was not amended. 

6.2.2.1 Method and Calibration Blanks 

No contaminants were detected in the method or calibration blanks for this analysis. 

6.2.2.2 EBs and FBs 

No contaminants were detected in the field blanks for this analysis. 

No data were qualified due to contaminants detected in the equipment blanks for this analysis. 

6.3 Comparability 

The laboratory used standard analytical methods for all of the analyses. In all cases, the DLs attained 
were below the specified LOQs. Target analytes detected below the LOQs flagged (J) by the laboratory 
should be considered estimated. The comparability of the data is regarded as acceptable. 

6.4 Completeness 

The completeness level attained for lead 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. 

6.5 Sensitivity 

The calibration was evaluated for instrument sensitivity and was determined to be technically acceptable. 
All laboratory DLs and LOQs met the specified requirements described in the QAPP. 

7.0 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 in the case narratives. 
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8.0 SUMMARY OF PARCCS CRITERIA 

The validation reports present the P ARCCS results for all SDGs. Each P ARCCS criterion is discussed in 
detail in the following sections. 

8.1 Precision and Accuracy 

The presence of headspace indicates that the BTEX and TPH as gasoline results may be biased low for 
the associated samples. 

Precision and accuracy were evaluated using data quality indicators such as calibration, surrogates, 
MS/MSD, LCS, and internal standards. The precision and accuracy of the data set were considered 
acceptable after integration of qualification of estimated results as noted in Sections 2.2.1 and 4.2.1. 

8.2 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. 

8.3 Comparability 

Sampling frequency requirements were met in obtaining field duplicates and necessary field blanks. The 
laboratory used standard analytical methods for their analyses. The analytical results were reported in 
correct standard units. Comparability was evaluated using holding times, sample preservation, and sample 
integrity. The overall comparability of the data set was considered acceptable after integration of 
qualification of estimated results as noted in Section 2.2.1 and 4.2.1. 

8.4 Completeness 

Of the 605 total results reported, no results were rejected. The completeness for all SDGs is as follows: 

Parameter Total Analytes No. ofRejects %Completeness 
BTEX 108 0 100 
PAHs 396 0 100 
TPH as Gasoline 27 0 100 
TPH as Extractables 44 0 100 
Lead 30 0 100 
Total 605 0 100 

The completeness percentage based on rejected data met the 90 percent DQO goal. 

8.5 Sensitivity 

Sensitivity was achieved by the laboratory to support the DQOs. Calibration concentrations, DLs, and 
LOQs met the project requirements. 
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Table I 

Validation Sample Table 



SDG 
Client Lab 

Matrix QCType Sample Date 
Validation BTEX PAH TPH-G TPH-E Total Pb Diss. Pb 

Sample ID Sample ID Level (8260C) (8270D-SIM) (8015C) (8015C) (6020A) (6020A) 
72613 KC126 AY92009 Water TB 01/29/2014 08:20 Standard X X 
72613 KC127 AY92010 Soil 01/29/2014 08:25 Standard X X X X X 
72613 KC128 AY92011 Soil 01/29/2014 08:50 Standard X X X X X 
72613 KC129 AY92012 Water TB 01/30/2014 10:00 Standard X X 
72613 KC130 AY92013 Soil 01/30/2014 10:20 Full X X X X X 
72613 KC131 AY92014 Soil 01/30/2014 10:40 Standard X X X X X 
72613 KC132 AY92015 Soil 01/30/2014 13:00 Standard X X X X X 
72613 KC133 AY92016 Soil FD1 01/30/2014 13:10 Standard X X X X X 
72613 KC134 AY92017 Soil FDl 01/30/2014 13:15 Standard X X X X X 
72613 KC135 AY92018 Soil 01/30/2014 14:25 Standard X X X X X 
72613 KC136 AY92019 Soil 01/30/2014 14:35 Standard X X X X X 
72613 KC136MS AY92019MS Soil MS 01/30/2014 14:35 Standard X X X 
72613 KC136MSD AY92019MSD Soil MSD 01130/2014 14:35 Standard X X X 
72621 KC137 AY92032 Water TB 01/31/2014 07:20 Standard X X 
72621 KC138 AY92033 Soil 01/31/2014 07:30 Standard X X X X X 
72621 KC139 AY92034 Soil 01/31/2014 07:45 Full X X X X X 
72621 KC140 AY92035 Soil 01/31/2014 09:00 Standard X X X X X 
72621 KC141 AY92036 Soil 01/31/2014 09:20 Standard X X X X X 
72621 KC141MS AY92036MS Soil MS 01/31/2014 09:20 Standard X 
72621 KC141MSD AY92036MSD Soil MSD 01/31/2014 09:20 Standard X 
72650 KC142 AY92130 Water TB 02/05/2014 08:30 Standard X X 
72650 KC143 AY92131 Water FD2 02/05/2014 09:35 Full X X X X X X 
72650 KC144 AY92132 Water FD2 02/05/2014 09:45 Standard X X X X X X 
72650 KC145 AY92133 Water 02/05/2014 13:20 Standard X X X X X X 
72650 KC146 AY92134 Water 02/05/2014 15:30 Standard X X X X X X 
72650 KC146MS AY92134MS Water MS 02/05/2014 15:30 Standard X X 
72650 KC146MSD AY92134MSD Water MSD 02/05/2014 15:30 Standard X X 
72662 KC147 AY92224 Water TB 02/06/2014 07:30 Standard X X 
72662 KC148 AY92225 Water 02/06/2014 08:30 Standard X X X X X X 
72662 KC148MS AY92225MS Water MS 02/06/2014 08:30 Standard X X X X X X 
72662 KC148MSD AY92225MSD Water MSD 02/06/2014 08:30 Standard X X X X X X 
72662 KC149 AY92226 Water 02/06/2014 11:10 Standard X X X X X X 
72662 KC150 AY92227 Water 02/06/2014 13:25 Standard X X X X X X 
72662 KC151 AY92228 Water FB 02/06/2014 14:00 Standard X X X X X 
72662 KC152 AY92229 Water EB 02/06/2014 14:10 Standard X X X X X X 

Marine Corps Base Hawaii, Kaneohe Bay, CTO HC25 
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July 2014 Response to Comments Page 1 of 2 

Project Title: Draft Supplemental Remedial Investigation Letter Report 
Former Fuel Farm Sludge Disposal Area  

Marine Corps Base Hawaii, Kaneohe Bay, Oahu, Hawaii 
Reviewer: Steven P. Mow, Hawaii Department of Health Hazard Evaluation and Emergency Response Office 

Date: 2 July 2014 
 

Comment No. Section No. Comment 

1 Section 4, 
Conclusions and 
Recommendations, 
page 4-1 

Will the exceedances at B10 and MW58 be delineated under a separate 
IRP or compliance investigation or is the Navy claiming that the Fuel Farm 
Sludge Disposal investigation has adequately delineated the vertical and 
horizontal extent of contamination? Please clarify.   

Response: Comment acknowledged. The Navy’s position is that the Fuel Farm Sludge Disposal investigation 
has adequately delineated the vertical and horizontal extent of contamination. The Supplemental RI Letter 
Report text has been revised as indicated in boldface type below. 
 
In the Executive Summary, Conclusions and Recommendations, first bullet: 
  

 COPC concentrations in subsurface soil and groundwater samples collected during the supplemental 
RI did not exceed applicable DOH EALs. In addition, COPC concentrations in subsurface soil and 
groundwater samples collected during the 2012 RI from other monitoring wells in proximity to MW58 
were either non-detect or were well below their respective DOH EALs (AECOM and WCP 2013b). 
Therefore, subsurface soil and groundwater exceedances of TPH-GRO and benzo(a)pyrene observed 
during the 2012 RI have been adequately delineated (both horizontally and vertically), and any 
existing residual contamination in this area can be managed in place as it poses no significant risk to 
human health and the environment. Measures described in Environmental Hazard Evaluation / 
Environmental Hazard Management Plan [EHE/EHMP] for Aboveground Storage Tank 1253, Marine 
Corps Base Hawaii, Kaneohe, Hawaii, Revision 01 (AECOM and WCP 2013a), hereafter referred to as 
the “EHE/EHMP, Revision 01,” are protective and appropriate for the MW58 location so no continued 
monitoring or further investigation is warranted. 

In the Conclusions, Section 4.1, first bullet:  
 Subsurface soil and groundwater sampling during the supplemental RI failed to detect levels of TPH-

GRO, -DRO, -LRO, BTEX, PAHs, and lead exceeding DOH Tier 1 EALs in subsurface soil and 
groundwater samples. COPC concentrations in subsurface soil and groundwater samples collected 
during the 2012 RI from other monitoring wells (MW55, MW56, and MW59) in proximity to MW58 were 
either non-detect or were well below their respective DOH EALs (AECOM and WCP 2013b). 
Therefore, the subsurface soil and groundwater exceedances of TPH-GRO and benzo(a)pyrene 
observed during the 2012 RI have been adequately delineated (both horizontally and vertically) and 
are isolated to the area in close proximity to boring B10 and MW58. 

In the Recommendations Section 4.2, first bullet: 
 

 The subsurface soil and groundwater exceedances of TPH-GRO and benzo(a)pyrene observed during 
the 2012 RI have been adequately delineated (both horizontally and vertically) and are isolated to 
the area in close proximity to boring B10 and MW58. Any existing residual contamination in this area 
can be managed in place as it poses no significant risk to human health and the environment. 
Measures described in the EHE/EHMP, Revision 01 (AECOM and WCP 2013a) are protective and 
appropriate for the MW58 location so no continued monitoring or further investigation is warranted. 

 
Also, as noted in the Executive Summary, Conclusions and Recommendations (first bullet) and 
Recommendations, Section 4.2 (first bullet), measures described in the EHE/EHMP, Revision 01 (AECOM and 
WCP 2013a) are protective and appropriate for the MW58 area so no continued monitoring or further 
investigation is warranted. 



July 2014 Response to Comments Page 2 of 2 

Project Title: Draft Supplemental Remedial Investigation Letter Report 
Former Fuel Farm Sludge Disposal Area  

Marine Corps Base Hawaii, Kaneohe Bay, Oahu, Hawaii 
Reviewer: Steven P. Mow, Hawaii Department of Health Hazard Evaluation and Emergency Response Office 

Date: 2 July 2014 
 

Comment No. Section No. Comment 

2 General Once comment #1 has been addressed, please make a formal request for 
No Further Action with ICs and submit the portions of the AST 1253 
EHE/EHMP that will pertain to the Fuel Farm Sludge Disposal Site along 
with the request. 

Response: Comment acknowledged. 
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iv

Introduction

This report presents the results of a supplemental remedial investigation (RI) conducted to address detected petroleum contamination in subsurface soil and groundwater in the area southeast of the Former Fuel Farm Sludge Disposal Area, Marine Corps Base (MCB) Hawaii, Kaneohe Bay, Oahu, Hawaii. The supplemental RI was performed as a follow-on to the 2012 RI discussed in Remedial Investigation Report, Former Fuel Farm Sludge Disposal Area, Marine Corps Base Hawaii, Kaneohe Bay, Oahu, Hawaii, hereafter referred to as the “RI report,” and addresses the area in proximity to monitoring well (MW) 58 (AECOM and WCP 2013b).

Purpose and Objectives

The purpose of the supplemental RI was to evaluate the nature and extent of selected chemicals of potential concern (COPCs) concentrations in subsurface soil and groundwater in the area in proximity to MW58 southeast of the Former Fuel Farm Sludge Disposal Area. During the 2012 RI, concentrations of total petroleum hydrocarbons (TPH) as gasoline range organics (GRO) and benzo(a)pyrene exceeded project-specific screening criteria in subsurface soil and groundwater RI samples collected from this area. These exceedances were surmised to be associated with either a prior release from historical underground storage tanks that were removed in the 1960s, or releases from the fuel lines that historically ran through the area. The RI report recommended that a supplemental RI be conducted to assess the nature and extent of TPH-GRO and benzo(a)pyrene exceedances in subsurface soil and groundwater (AECOM and WCP 2013b). For comparability, the selected COPCs for the supplemental RI are the same as those addressed in the 2012 RI (AECOM and WCP 2013b). 

The objectives of the supplemental RI were as follows:

Evaluate the presence of COPCs in subsurface soil and groundwater, and determine whether COPCs are at or above project-specific screening criteria.

Evaluate the presence or absence of free-phase petroleum product in subsurface soil and groundwater.

Determine if petroleum-impacted soil and groundwater extends beyond the defined site boundaries in proximity to MW58.

Determine appropriate response actions (if applicable) to address the COPCs that exceed project-specific screening criteria.

Key Findings

A total of six soil borings were advanced and subsequently converted into temporary groundwater monitoring wells to delineate the extent of petroleum contamination in an area southeast of the Former Fuel Farm Sludge Disposal Area. Subsurface soil and groundwater samples were collected and analyzed for TPH-GRO-diesel range organics (DRO)-lube oil range organics (LRO); benzene, toluene, ethylbenzene, and xylenes; polynuclear aromatic hydrocarbons; and lead.

All COPC concentrations were either non-detect, or were well below State of Hawaii Department of Health (DOH) Tier 1 environmental action levels (EALs). Interviews with MCB Hawaii Fuel Farm personnel revealed a possible reason for the TPH-GRO and benzo(a)pyrene exceedances detected during the 2012 RI in the area southeast of the Former Fuel Farm Sludge Disposal Area; prior to 1963 there had been an overflow fuel release in a subsurface concrete valve pit (Puulei 2013). Due to both the proximity of this valve pit to MW58 and the lack of exceedances detected during the supplemental RI, it is believed that the prior valve pit overflow release is the source of TPH-GRO and benzo(a)pyrene exceedances observed during the 2012 RI (AECOM and WCP 2013b).

Conclusions and Recommendations

The supplemental RI results indicate the following:

COPC concentrations in subsurface soil and groundwater samples collected during the supplemental RI did not exceed applicable DOH EALs. In addition, COPC concentrations in subsurface soil and groundwater samples collected during the 2012 RI from other monitoring wells in proximity to MW58 were either non-detect or were well below their respective DOH EALs (AECOM and WCP 2013b). Therefore, subsurface soil and groundwater exceedances of TPH-GRO and benzo(a)pyrene observed during the 2012 RI have been adequately delineated (both horizontally and vertically), and any existing residual contamination in this area can be managed in place as it poses no significant risk to human health and the environment. Measures described in Environmental Hazard Evaluation / Environmental Hazard Management Plan [EHE/EHMP] for Aboveground Storage Tank 1253, Marine Corps Base Hawaii, Kaneohe, Hawaii, Revision 01 (AECOM and WCP 2013a), hereafter referred to as the “EHE/EHMP, Revision 01,” are protective and appropriate for the MW58 location so no continued monitoring or further investigation is warranted.

As stated in the RI report (AECOM and WCP 2013b), it is believed that the Former Fuel Farm Sludge Disposal Area is not the source of TPH-GRO and benzo(a)pyrene exceedances. The pre-1963 overflow fuel release in a subsurface concrete valve pit is the likely source of TPH-GRO and benzo(a)pyrene exceedances observed during the 2012 RI (AECOM and WCP 2013b). Therefore, no further action with institutional controls as described in the EHE/EHMP, Revision 01 (AECOM and WCP 2013a) is recommended for the Former Fuel Farm Sludge Disposal Area.
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[bookmark: _Ref447697294][bookmark: _Toc389210785]Introduction

This report presents the findings and results of supplemental remedial investigation (RI) activities conducted to address detected petroleum contamination in subsurface soil and groundwater in the area southeast of the Former Fuel Farm Sludge Disposal Area, Marine Corps Base (MCB) Hawaii, Kaneohe Bay, Oahu, Hawaii (Figure 11 and Figure 12). The supplemental RI was authorized by the Naval Facilities Engineering Command (NAVFAC), Hawaii under the Comprehensive Long-Term Environmental Action Navy III program, contract number (no.) N62742-03-D-1837, contract task order HC25.

The initial RI, performed in March and April 2012, was undertaken to evaluate the nature and extent of the threat to human health and the environment presented by the release of petroleum and petroleum-related constituents from disposal pits and leaching fields during 1973 tank-cleaning operations at the Former Fuel Farm Sludge Disposal Area site. The site is located within an active fuel farm and is used for fuel storage and distribution, which is consistent with its historical operations. Environmental concerns at the site were previously documented in various environmental investigations, and are discussed in Remedial Investigation Report, Former Fuel Farm Sludge Disposal Area, Marine Corps Base Hawaii, Kaneohe Bay, Oahu, Hawaii, hereafter referred to as the “RI report” (AECOM and WCP 2013b).

The purpose of the supplemental RI was to evaluate the nature and extent of total petroleum hydrocarbons (TPH) as gasoline range organics (GRO) and benzo(a)pyrene concentrations that were shown to exceed project-specific screening criteria in subsurface soil and groundwater RI samples collected from the area southeast of the Former Fuel Farm Sludge Disposal Area. These exceedances were surmised to be associated with either a prior release from historical underground storage tanks (USTs) that were removed in the 1960s, or a release from fuel lines that historically ran through the area. The RI report (AECOM and WCP 2013b) recommended a supplemental RI be conducted in this area to assess the nature and extent of the TPH-GRO and benzo(a)pyrene exceedances in subsurface soil and groundwater, and to make revisions to the Environmental Hazard Evaluation / Environmental Hazard Management Plan for Aboveground Storage Tank 1253, Marine Corps Base Hawaii, Kaneohe, Hawaii (AECOM and WCP 2009), whereby the administrative boundaries would be revised to include the area southeast of the Former Fuel Farm Sludge Disposal Area in proximity to monitoring well (MW) 58. The revised administrative boundaries are included in Environmental Hazard Evaluation/Environmental Hazard Management Plan for Aboveground Storage Tank 1253, Marine Corps Base Hawaii, Kaneohe, Hawaii, Revision 01, hereafter referred to as “EHE/EHMP, Revision 01” (AECOM and WCP 2013a).

The supplemental RI was conducted in accordance with the project-specific work plan (WP) entitled, Technical Memorandum, Supplemental Remedial Investigation Work Plan, Former Fuel Farm Sludge Disposal Area, Marine Corps Base Hawaii, Kaneohe Bay, Oahu, Hawaii (AECOM and WCP 2013c). This technical memorandum, in conjunction with Work Plan, Remedial Investigation, Former Fuel Farm Sludge Disposal Area, Marine Corps Base Hawaii, Kaneohe Bay, Oahu, Hawaii (AECOM and WCP 2011), hereafter referred to as the “supplemental RI WP,” served as the planning documents for the supplemental RI addressing the area southeast of the Former Fuel Farm Sludge Disposal Area in proximity to MW58. As stated in the EHE/EHMP, Revision 01 (AECOM and WCP 2013a), project-specific screening criteria for the supplemental RI are the State of Hawaii Department of Health (DOH) Tier 1 environmental action levels (EALs) for unrestricted sites, where groundwater beneath the site is not considered a drinking water resource, and where surface water is greater than 150 meters from the site (DOH 2011). For comparability, selected chemicals of potential concern (COPCs) for the supplemental RI are the same as those addressed in the RI report (AECOM and WCP 2013b).

The Former Fuel Farm Sludge Disposal Area site is considered a petroleum hydrocarbon site, therefore is not regulated by the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) because petroleum is not considered a hazardous substance under CERCLA. The RI instead follows the Hawaii State Contingency Plan (Hawaii Administrative Rules [HAR] 11-451) (DOH 1995), HAR 11-281 (DOH 2000), and the following guidance documents: Evaluation of Environmental Hazards at Sites with Contaminated Soil and Groundwater (DOH 2011) and LongTerm Management of Petroleum-Contaminated Soil and Groundwater (DOH 2007). DOH provides regulatory oversight for closeout and management of residual petroleum at RI sites.

[bookmark: _Toc88986035][bookmark: _Toc389210786]Physical Characteristics of the Site

[bookmark: _Toc389210787]Physical Location and Description

The location investigated for the supplemental RI includes the area in proximity to MW58 southeast of the Former Fuel Farm Sludge Disposal Area within the MCB Hawaii Fuel Farm, and the storage yard area northeast of the MCB Hawaii Motor Pool (Buildings [Bldgs.] 351, 377, and 399) (Figure 12 and Figure 13).

The MCB Hawaii Fuel Farm and Motor Pool are located at the western portion of Mokapu Peninsula, southwest of Puu Hawaiiloa cinder cone and southeast of the MCB Hawaii Airfield. The Fuel Farm currently utilizes only aboveground storage tanks (ASTs) for fuel storage, the largest of which are ASTs 1252, 1253, and 6479.

The Former Sludge Disposal Area site is located southwest of ASTs 1252 and 1253 within the MCB Hawaii Fuel Farm. The Former Sludge Disposal Area, which was comprised of disposal pits and leaching fields, was approximately 550 feet long and 60 feet wide and located east of Bldgs. 349 and 370, parallel to Fifth Street (Figure 12).

The area surrounding the site is primarily used for military industrial, support, and command operations: i.e., the Fuel Farm to the north, Fuel Farm office (Bldg. 370) and general storage yards to the west, training facilities and parking areas to the east (Bldgs. 267 and 4041), general warehouse (Bldg. 209) to the south, and the Motor Pool (Bldgs. 351, 377, and 399) to the southwest.

1.1.1 [bookmark: _Toc292460800][bookmark: _Toc292699895][bookmark: _Toc342306653][bookmark: _Toc351382244][bookmark: _Toc389210788]Meteorology

Oahu’s climate is mild and pleasant because of the location of the Hawaiian Islands in the northern tropics and the presence of cooling trade winds. The prevailing winds throughout the year are the northeast trade winds. The trade winds are more persistent in the summer than in the winter. Trade winds in the winter are interrupted by winds from other directions, particularly the southerly Kona winds. Temperatures are coolest in January through March, with mean daily temperatures of 69 degrees Fahrenheit (°F), and warmest in August through September, with mean daily temperatures of 75°F. Relative humidity on Oahu ranges from 30 to 90 percent. The main mechanism for rainfall is warm, moist ocean air rising and cooling as it passes over the mountains, which causes precipitation. The average annual precipitation at the site is approximately 38 inches per year (Giambelluca et al. 2013).

1.1.2 [bookmark: _Toc292460801][bookmark: _Toc292699896][bookmark: _Toc342306654][bookmark: _Toc351382245][bookmark: _Toc389210789]Topography

Mokapu Peninsula is composed of four volcanic craters. Ulupau Head dominates the peninsula and rises to an elevation of approximately 850 feet. Puu Hawaiiloa, Pali Kilo, and Pyramid Rock have approximate elevations of 335 feet, 100 feet, and 70 feet, respectively. Elevation at MCB Hawaii ranges from 0 feet to 850 feet above mean sea level (msl). Approximately two-thirds of the peninsula is relatively flat, with ground surface elevations less than 20 feet above msl.

The MCB Hawaii Fuel Farm is relatively flat and covered with landscaped grass. The general elevation is approximately 15 feet above msl. The area slopes southwest toward Kaneohe Bay. A series of inlets along B Street, C Street, Third Street, and Sixth Street channel storm water to subsurface storm drains.

1.1.3 [bookmark: _Toc342306655][bookmark: _Toc351382246][bookmark: _Toc389210790]Surface Water Hydrology

Mokapu Peninsula is virtually completely surrounded by water. The surrounding water bodies are Kaneohe Bay to the west and southwest, the Pacific Ocean to the north and east, Kailua Bay to the southeast, and a series of ancient Hawaiian fishponds, known collectively as Nuupia Ponds, to the south. There are also a number of smaller delineated wetlands scattered across MCB Hawaii as shown on Figure 11.

The site is located in the west-central portion of MCB Hawaii (Figure 11). There are no surface water bodies that exist or cross through the site. Kaneohe Bay is the nearest major surface water body downgradient of the site, located approximately 800 meters to the south.

1.1.4 [bookmark: _Toc341279180][bookmark: _Toc292460802][bookmark: _Toc292699897][bookmark: _Toc342306656][bookmark: _Toc351382247][bookmark: _Toc389210791]Vegetation

Vegetation at the MCB Hawaii Fuel Farm is dominated by introduced, non-native ornamental shrubs, trees, and grasses in landscaped areas. Ground cover throughout the Former Sludge Disposal Area is composed of non-native landscaped grasses.

1.1.5 [bookmark: _Toc292460803][bookmark: _Toc292699898][bookmark: _Toc342306657][bookmark: _Ref342455525][bookmark: _Toc351382248][bookmark: _Toc389210792]Wildlife and Environments

Two wildlife management areas are located at MCB Hawaii on Mokapu Peninsula: Ulupau Wildlife Management Area and Nuupia Ponds Wildlife Management Area.

Ulupau Wildlife Management Area is located on the northern slopes of Ulupau Head (Figure 11). The red-footed booby is the primary nesting species at the Ulupau Wildlife Management Area. The red-footed booby colonization began during the early 1940s and was well established by 1946. Other species that nest at the Ulupau Wildlife Management Area include the black noddy, the Laysan albatross, the brown booby, and a variety of other shore birds (Rauzon 1992).

Nuupia Ponds Wildlife Management Area was set aside in 1966 as a wildlife conservation area as a result of an agreement with Marine Corps Air Station Kaneohe Bay, the State of Hawaii, the United States (U.S.) Department of the Interior, and the Navy. Nuupia Ponds represents one of the most important nesting and feeding areas for the endangered Hawaiian stilt on the island of Oahu (Environet 2005). According to a 2005 environmental baseline survey, MCB Hawaii Environmental Compliance and Protection Department personnel indicated that there are over 50 protected species of migratory or indigenous waterfowl that are found at MCB Hawaii, including four federally listed endangered waterbirds: (1) Hawaiian stilt; (2) Hawaiian gallinule; (3) Hawaiian coot; and (4) Hawaiian duck (Environet 2005). They frequent Nuupia Ponds, but also are seen in many of the scattered smaller delineated wetlands. When it rains, these endangered birds routinely and predictably disperse to opportunistically feed in rain puddles, ephemeral ponds, and drainage ditches around the entire base. In addition to avian species, there are at least 16 native species of aquatic life found at Nuupia Ponds (Environet 2005).

There are no wildlife management areas within or in the vicinity of the MCB Hawaii Fuel Farm. The most common avian species observed at the site during the supplemental RI were the cattle egret and the Pacific golden plover.

1.1.6 [bookmark: _Toc341279183][bookmark: _Toc292460804][bookmark: _Toc292699899][bookmark: _Toc342306658][bookmark: _Toc351382249][bookmark: _Toc389210793]Cultural Resources

The MCB Hawaii Fuel Farm and the immediate surroundings have been extensively filled, excavated, graded, and developed. Therefore, no culturally significant prehistoric or historic cultural resources are known to exist at the site.

1.1.7 [bookmark: _Toc342306659][bookmark: _Toc351382250][bookmark: _Toc389210794]Geology and Soil Formations

[bookmark: _Toc342306660][bookmark: _Toc351382251][bookmark: _Toc7926560][bookmark: _Toc7928407][bookmark: _Toc102188798][bookmark: _Toc102211612]Regional Geology

The Hawaiian Islands are the tops of large shield volcanoes that rise from the ocean floor. The island of Oahu is comprised of two major volcanic mountains: the Koolau range in the east and the Waianae range in the west. MCB Hawaii lies on Mokapu Peninsula on the northwest rift zone of the Koolau volcano (USDA SCS 1972).

The primary geological processes that formed the Kaneohe area are the natural building of the Koolau shield volcano, post-volcanic erosion, post-erosional eruptions of the Honolulu Volcanic Series, the building of fringing reefs, changes in sea level, and the deposition of alluvial and marine sediments. The main rift zones of the Koolau volcano run in a northwest direction through the Kaneohe area. These rift zones consist of dikes, which are dense, impermeable remnant conduits through which lava extruded from the Koolau volcanic shield. The dikes cut vertically through the more permeable lava flows and are numerous in the lowland areas of Kaneohe. The number of dikes in this central part of the rift zone average more than 100 per mile, and the region is referred to as the dike complex. In the mountain areas, the density of dikes is fewer than 100 per mile, consequently, this region is referred to as the marginal dike complex. The surface of the Koolau basalts is estimated to be 300 to 1,000 feet below ground surface (bgs) at Mokapu Peninsula (Stearns 1939). 

A long period of quiescence followed the Koolau eruptions. During that time, the volcanic shield was eroded to nearly the present topography. This period lasted at least two million years and was followed by post-erosional eruptions that produced lava flows, cinder cones, and tuff cones of the Honolulu Volcanic Series. Four volcanic cones from the Honolulu Volcanic Series are located on the Mokapu Peninsula: Puu Hawaiiloa, Pali Kilo, Pyramid Rock, and Ulupau. Puu Hawaiiloa and Pali Kilo are cinder cones. Ulupau is a tuff cone, and Pyramid Rock is a nephelinite basalt cone.

Weathering, erosion, and alluvial deposition of the volcanic material shaped the topography both between and after the Honolulu Volcanic Series events. At Mokapu Peninsula, younger deposits of alluvium can be found around Ulupau Crater and Puu Hawaiiloa. Younger alluvium is found in inland areas up to an elevation of approximately 200 feet and is comprised mainly of gravel, sand, and silt.

Reef building and marine sediment deposition formed flat areas near sea level in areas fringing the volcanic cones in the central part of Mokapu Peninsula. These low-lying areas connect the volcanic cones of the peninsula with the main part of the island of Oahu.

[bookmark: _Toc342306661][bookmark: _Toc351382252]Site-Specific Soils Classification

The soil series present at the site consists of the Mamala Series soil of the Kaena-Waialua Association, which occurs as a narrow band along the northern and eastern coastlines on the island of Oahu. The Mamala Series is composed of shallow, well-drained soils along the coastal plains on Oahu, and is geographically associated with Ewa, Honouliuli, and Lualualei soils. These soils formed in alluvium deposited over coral limestone and consolidated calcareous sand. Permeability is moderate, runoff is very slow to medium, and the erosion hazard is slight to moderate. The available water capacity is about 2.2 inches per foot in the surface layer and 1.9 inches per foot in the subsoil. Specifically, the soil is classified as Mamala stony silty clay loam, which exists on 0 to 12 percent slopes. However, in most places the slope does not exceed 6 percent. Stones, mostly coral rock fragments, are common in the surface layer and in the profile. In a representative profile, the surface layer is dark reddish-brown stony silty clay loam about 8 inches thick. The subsoil is dark reddish-brown silty clay loam about 11 inches thick. The soil is underlain by coral limestone and consolidated calcareous sand at depths of 8 to 20 inches (USDA SCS 1972).

[bookmark: _Toc342306662][bookmark: _Toc351382253][bookmark: _Ref388050030][bookmark: _Toc292460808][bookmark: _Ref292694588][bookmark: _Ref292694594][bookmark: _Ref292694657][bookmark: _Ref292698906][bookmark: _Toc292699903]Site-Specific Geology 

The lithology in the site area consists of dark brown to reddish-brown silty clays to approximate depths of 5 to 10 feet bgs. Below this clay is lithified silty sand composed of weathered olivine-rich tuffaceous volcanic ash and poorly-graded, well-rounded coralline sand. The volcanic cone Puu Hawaiiloa is the likely source of the volcanic ash, and the intermixing of coralline sand within the lithified tuff is indicative of a former marine shoreline environment.

[bookmark: _Toc292460810][bookmark: _Toc292699905][bookmark: _Toc342306663][bookmark: _Toc351382254][bookmark: _Toc389210795]Groundwater Hydrogeology

[bookmark: _Toc342306664][bookmark: _Toc351382255]Regional Hydrogeology

Rain infiltrating in the mountain regions of Kaneohe is prevented from flowing seaward by impermeable dikes. These dikes form natural groundwater reservoirs. In the mountain regions (marginal dike zone), the number of dikes per mile is small, and large volumes of water are stored in dike compartments. In lowland areas (the dike complex zone), the density of dikes increases and less volume of water is stored in the compartments. Consequently, the productive sources of groundwater in the Kaneohe area are found in the mountain areas.

MCB Hawaii is located on the coastal plain in an area where near-surface sedimentary caprock groundwater overlies deeper (basal) aquifers in fractured basalt, which is part of the Waimanalo Aquifer System in the Windward Aquifer Sector of the island of Oahu. According to Mink and Lau (1990), MCB Hawaii lies within an area that was assigned two aquifer and status codes:

Sedimentary caprock aquifer (Aquifer Code 30604116): The sedimentary caprock aquifer is classified as currently used, ecologically important, irreplaceable, low salinity water, with a high vulnerability to contamination (Status Code 12211).

Dike-impounded basalt aquifer (Aquifer Code 30604122): This aquifer lies beneath the sedimentary caprock aquifer and is classified as currently used, fresh, irreplaceable, drinking water, with a low vulnerability to contamination (Status Code 11113).

Groundwater utility in Hawaii is determined based on the location of the site with respect to the underground injection control (UIC) line and Aquifer Identification and Classification for Oahu (Mink and Lau 1990). Groundwater situated mauka (toward the mountains; inland) of the UIC line is considered a potential source of drinking water, provided it is present in a suitably productive geologic formation. Groundwater situated makai (toward or by the sea; seaward) of the UIC line is not generally considered to be a potential source of drinking water due to high salinity, low permeability and production, or historical contamination (DOH 2011). MCB Hawaii is located seaward of the UIC line; therefore, the underlying aquifer is not considered a drinking water source. The installation consequently purchases its potable water from the Honolulu Board of Water Supply (NEESA 1984).

Water infiltrating the ground surface at Mokapu Peninsula percolates into a shallow, unconfined groundwater body. The caprock groundwater table at MCB Hawaii is near sea level. Shallow, unconfined groundwater has been observed at Mokapu Peninsula in a number of soil borings and test pits completed for foundation investigations. Water level data reported in these investigations were referenced to mean low water, which is approximately 0.7 feet below msl (Environet 2005). Water level data from previous environmental investigations across MCB Hawaii indicate the depth to groundwater varies across the installation ranging from 5 to more than 19 feet bgs (Earth Tech and WCP 2008; WCP 2003, 2004a,b). The shallow, unconfined groundwater beneath the site is nonpotable and likely tidally influenced. The source of the groundwater is believed to be infiltration of precipitation combined with intrusion of seawater, and is not presently used for drinking water or agricultural purposes (Ogden 1992).

Groundwater well no. 2545-01, installed by the City and County of Honolulu Department of Environmental Services, exists within an approximately 1-mile radius to the southeast of MCB Hawaii, and is currently unused by the Kailua wastewater treatment facility. According to the Hawaii State Department of Land and Natural Resources Well Database, well 2545-01 is nearest the site at a ground elevation of 12 feet above msl, with an average groundwater elevation of 0.5 foot above msl (i.e., a depth to groundwater of approximately 11.5 feet bgs). Well 2545-01 is not a drinking-water well, and the salinity of the water renders it unsuitable for irrigation purposes (DLNR 2011).

[bookmark: _Toc342306665][bookmark: _Toc351382256]Site-Specific Groundwater Hydrogeology

Water infiltrating the ground surface at Mokapu Peninsula percolates into a shallow, unconfined groundwater body. The shallow groundwater body may receive recharge as leakage from the basalt aquifer. However, it is unlikely that potential contaminants from the area southeast of the Former Sludge Disposal Area could migrate from the shallow groundwater body to the basalt aquifer because of the distance between the two and the upward pressure gradient from the basalt aquifer toward the shallow groundwater body. Groundwater elevations occur near sea level and because the shallow groundwater body is surrounded by surface water bodies on all sides, groundwater levels are influenced by the tidal cycle. The depth to groundwater at the area southeast of the Former Sludge Disposal Area is approximately 10 feet bgs. The major surface-water body in the downgradient area of the site is Kaneohe Bay, which is located approximately 800 meters to the south (Figure 11). An evaluation of the hydraulic gradient and potentiometric surface at the site was conducted in August 2012, details of which are included in the RI report (AECOM and WCP 2013b).
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Prior to World War II, the Navy constructed Fuel Farm Bldg. 370 along with one hundred thirty-six 25,000gallon USTs to store aviation gasoline (AVGAS), Jet Propellant 4, and motor gasoline (MOGAS) (NEESA 1984). The USTs were installed within an area bounded by Third Street, Fifth Street, and C Street. A detailed history of the fuel storage facilities at the MCB Hawaii Fuel Farm is included in the RI report (AECOM and WCP 2013b).

In 1959, two 5,000-gallon USTs (KB-54 and KB-55) were installed 150 feet north of Bldg. 370 to store Jet Propellant 5 (JP-5). In 1961, three large ASTs were constructed to store JP-5: ASTs 1252, 1253, and 1172. AST 1252 and 1253 are located south of Sixth Street, approximately 800 feet north of Bldg. 370, and have a capacity of 1,260,000 gallons (30,000 barrels) each. AST 1172 (also known as KB-49) was a 210,000-gallon tank covered with earth (a mounded tank). KB-54, KB-55, and AST 1172 were removed by Morrison Knudsen in 1997 and replaced with new ASTs (WCP 2003).

By 1962, only 20 of the original 136 USTs installed at the MCB Hawaii Fuel Farm remained active, of which 12 were used to store AVGAS and 8 to store MOGAS (Ogden 1992). By 1963, the 116 inactive tanks had been removed and the excavations backfilled; however, the piping and valve systems of the tanks were left in place (Ogden 1992).

In 1973, the use of AVGAS was discontinued and the 20 remaining AVGAS and MOGAS USTs (KB-329A through KB-329H, KB-329J through KB-329N, and KB-329P through KB-329V) were cleaned with sandblasting grit and high-pressure water in a onetime event. To dispose of the cleaning waste, three sludge leaching fields and two disposal pits were excavated adjacent to the KB-329 series tank farm. The sludge leaching fields were 18 inches wide by 40 inches deep. One leaching field measured 70 feet long and two measured 200 feet long. Disposal pits were 6 feet deep by 30 inches wide at the base (HLA 1991). Approximately 15,000 gallons of cleaning wastewater and 200 to 300 gallons of an algae sludge that was generated during the tank cleaning were disposed of in the sludge leaching fields and disposal pits (Ogden 1992). A sign warning about the high concentrations of tetraethyl lead contamination was placed over the northernmost leaching field and remains in place today.

In 1996 and 1997, Morrison Knudsen removed the remaining USTs (including the 20 KB-329-series USTs) at the Fuel Farm, along with AST 1172; leaving ASTs 1252 and 1253 as the only original tanks still in use at the site (Morrison Knudsen 1998). KB-54, KB55, and the original AST 1172 were replaced with ASTs. During removal activities, excavations around tanks KB-25, KB-329S, and KB-329V showed signs of petroleum contamination. These three tanks are listed on the DOH Leaking UST database under release identification No. 950067.

Today, the Former Sludge Disposal Area consists of mostly grassy fields with a recreational field situated between C Street and ASTs 1252/1253 at the northeast end of the site, and Bldgs. 6182 and 4041 to the south. A concrete-paved fuel truck staging area is located to the west of these buildings. The grassy area covering the approximate location of the Former Sludge Disposal Area between the recreational field and Fifth Street to the west is currently used as temporary storage for vehicles owned by Marines who are deployed overseas.

[bookmark: _Toc389210797]Results of Previous Investigations

Environmental investigations at the MCB Hawaii Fuel Farm began in 1987 and have continued to the present. A detailed history of the previous environmental investigations at the MCB Hawaii Fuel Farm is included in the RI report (AECOM and WCP 2013b).

In accordance with the RI WP (AECOM and WCP 2011), the RI was performed from March to April 2012 to investigate subsurface contamination associated with the Former Fuel Farm Sludge Disposal Area site. The site is located within an active fuel farm and is used for fuel storage and distribution, which is consistent with its historical operations. Environmental concerns at the site were previously documented in various environmental investigations, and are discussed in the RI report (AECOM and WCP 2013b). TPH-GRO and benzo(a)pyrene exceedances in subsurface soil and groundwater analytical results were observed in RI samples collected from the area southeast of the Former Fuel Farm Sludge Disposal Area in the proximity of MW58 (Figure 13 and Figure 14).

Groundwater and soil samples collected during the RI were reported to contain TPH-GRO at concentrations in excess of screening levels. The TPH-GRO concentration detected in a groundwater sample from MW58 (7,300 micrograms per liter [µg/L]) exceeded the DOH Tier 1 EAL of 5,000 µg/L (DOH 2011). Confirmation sample analysis from MW58 detected TPH-GRO at concentrations of 7,600 µg/L in the primary groundwater sample, and 7,500 µg/L in its duplicate sample (as shown in Figure 14), again exceeding the DOH Tier 1 EAL. In addition, TPH-GRO was detected in a subsurface soil sample collected at the capillary fringe in the soil boring for MW58 at a concentration of 200 milligrams per kilogram (mg/kg), which exceeds the DOH EAL of 100 mg/kg (Figure 13). Approximately 150 feet north-northwest of MW58, TPH-GRO and benzo(a)pyrene were detected in a subsurface soil sample from soil boring B10 at concentrations of 490 and 0.76 mg/kg, respectively (Figure 13). These soil concentrations in boring B10 were detected in samples collected at the capillary fringe. Though purportedly related to petroleum, benzo(a)pyrene and TPH-GRO do not appear to be associated with the Former Fuel Farm Sludge Disposal Area, due to the lack of DOH EAL exceedances within the Former Fuel Farm Sludge Disposal Area. In addition, COPC concentrations in subsurface soil and groundwater samples collected from other monitoring wells in the southeast area (MW55, MW56, and MW59) were either non-detect or were well below their respective DOH EALs (AECOM and WCP 2013b). The petroleum-related constituents detected in soil samples from boring B10 and the boring for MW58 were surmised to be associated with either a prior release from historical USTs that were removed in the 1960s or a release from fuel lines that historically ran through that area. The outlines of these former USTs and associated pipelines are shown on Figure 13 and Figure 14. The RI report recommended that a supplemental RI be conducted in this area to assess the nature and extent of TPH-GRO and benzo(a)pyrene exceedances in subsurface soil and groundwater (AECOM and WCP 2013b).
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[bookmark: _Ref277070563][bookmark: _Toc388350215]Figure 13: 2012 RI Subsurface Soil Constituents Exceeding DOH EAL Screening Criteria





[bookmark: _Ref277070630][bookmark: _Toc388350216]Figure 14: 2012 RI Groundwater Constituents Exceeding DOH EAL Screening Criteria





[bookmark: _Toc387610110][bookmark: _Toc387611873][bookmark: _Toc389210798]Field Activities

Supplemental RI field activities were conducted in July and August 2014, and consisted of the following:

Geophysical survey

Drilling soil borings and collection of subsurface soil samples

Installation and development of temporary groundwater monitoring wells

Collection of groundwater samples

Land survey

Temporary monitoring well abandonment

Investigation-derived waste (IDW) management

The permanent completion of supplemental RI monitoring wells was contingent upon either groundwater analytical results exceeding DOH EALs or the presence of free-phase petroleum product. Because none of these conditions were observed (as discussed in Section 2.5 and later in Section 3.3), all six temporary supplemental RI groundwater monitoring wells were properly abandoned. Copies of the field and quality control (QC) logbooks are included in Appendix A, and the soil boring, well development, and groundwater sampling logs are included in Appendix B. Photographs of field activities are included in Appendix C.

[bookmark: _Toc389210799]Geophysical Survey/Utility Clearance

Prior to intrusive activities, a geophysical and utility clearance survey was conducted by Terra Physics on 28 January 2014 at proposed subsurface soil boring locations to identify and delineate underground utilities. The geophysical survey and utility clearance were conducted in accordance with NAVFAC Pacific Environmental Restoration Program Procedure I-A-5, Utility Clearance (DON 2007) and Procedure I-B-2, Geophysical Testing Procedures (DON 2007). The following three geophysical methods were employed:

Ground-penetrating radar to detect changes in dielectric or conductive properties attributable to subsurface structures, changes in soil moisture content, or other variations in rock or soil conditions.

An electromagnetic survey to identify subsurface anomalies by detecting amplitude variations in an electrical field artificially induced into the ground.

A magnetic survey to locate buried ferrous metal objects by detecting the associated variations in the local magnetic field.

Other available information such as utility maps from MCB Hawaii Facilities and the Fuel Department were obtained to help locate underground utilities. All utilities depicted on utility maps or detected by geophysical methods, were marked on the ground using survey paint or stake chasers, and plotted on field maps. The geophysical survey report is presented in Appendix C.

[bookmark: _Toc389210800]Subsurface Soil Investigation

Six soil borings were advanced using direct-push drilling technology by Valley Well Drilling. All soil boring locations were converted into temporary groundwater monitoring wells, as discussed in Section 2.3 and depicted on Figure 21. Advancement of the soil borings and collection of subsurface soil samples were conducted in accordance with Procedure I-H, Direct Push Sampling Techniques and Procedure IB1, Soil Sampling (DON 2007). 

Soil samples were collected in polyvinyl chloride (PVC) liners and transferred to laboratory-supplied sample containers. Following sampler advancement, the PVC liners were brought to the surface and removed from the drill rod where the liners were cut open, the samples logged, and the percentage of sample recovery recorded. The field geologist classified and logged the soil within the borings according to the Unified Soil Classification System (USCS) and as specified in Procedure IE, Soil and Rock Classification (DON 2007). The geologic description for each boring included the USCS classification and color, moisture, odor, particle size and its range, approximate percentage of grain size distribution, plasticity characteristics of the fine-grained fraction, and any evident stratification of the soil. Also recorded were estimated sampling depths, presence of staining, and any color changes. Soil boring logs are presented in Appendix B and a discussion of the site-specific geology is presented in Section 1.1.8.3.

Two subsurface soil samples were collected from each soil boring. Subsurface soil samples were collected from depths of approximately 3 to 6 feet bgs and extending to the capillary fringe. The selection of the first soil sampling interval was based on visual inspection, odor, headspace analysis, and photoionization detector (PID) screening. A second subsurface soil sample was collected at the capillary fringe.

Subsurface soil samples for volatile organic compound analysis (benzene, toluene, ethylbenzene, and total xylenes [BTEX] and TPH-GRO) were collected in accordance with Attachment I-B-1-1 of Procedure I-B-1, Soil Sampling (DON 2007) and U.S. Environmental Protection Agency (EPA) Solid Waste (SW)-846 Method 5035A (EPA 2002). To prevent volatile losses, subsurface soil samples collected for BTEX and TPH-GRO analysis were collected as quickly as possible directly from the PVC liners utilizing Terra Core samplers, then transferred into laboratory-supplied sample containers. Utilizing certified, pre-cleaned, disposable scoops, all nonvolatile soil samples were transferred from the PVC liners directly into laboratory-supplied jars. All sample containers were sealed, labeled, and recorded on chain-of-custody (COC) forms in accordance with Procedure III-E, Record Keeping, Sample Labeling, and Chain-of-Custody Procedures (DON 2007).

Samples were placed in a chilled and insulated container for shipment under standard COC protocol to fixed-base analytical laboratory Agriculture and Priority Pollutants Laboratory, Inc. (APPL) in Clovis, California—a Department of Defense Environmental Laboratory Accreditation Programaccredited laboratory—in accordance with Procedure III-F, Sample Handling, Storage, and Shipping (DON 2007).

Subsurface soil samples were analyzed for the following COPCs using EPA SW-846 methods (EPA 2007) listed below:

TPH-GRO, TPH as diesel range organics (DRO), and TPH as lube oil range organics (LRO) by EPA Method 8015C

BTEX by EPA Method 8260C

Polynuclear aromatic hydrocarbons (PAHs) by EPA Method 8270D-selective ion monitoring (SIM)

Total lead by EPA Method 6020A

As part of the subsurface soil sampling effort, trip blanks were required for both BTEX and TPHGRO analysis. Trip blanks were analyzed for BTEX by SW-846 Method 8260C and TPH-GRO by SW846 Method 8015C (EPA 2007). Field duplicates were collected at a rate of 10 percent per analytical method. As soil samples were collected in dedicated PVC liners, a field blank and equipment blank were not necessary. Matrix spike (MS) and matrix spike duplicate (MSD) samples were collected at a rate of 5 percent per matrix, per analytical method.

[bookmark: _Ref387299463][bookmark: _Toc389210801]Groundwater Monitoring Well Installation

All six soil borings were converted to temporary, pre-packed, 1-inch-diameter PVC groundwater monitoring wells. As specified in the supplemental RI WP, each temporary pre-packed monitoring well was to be installed using direct-push technology within each approximately 2-inch-diameter borehole. However, the density of the lithified volcanic tuff encountered within each borehole prevented advancement of direct-push rods beyond 8 to 10 feet bgs. In addition, the 2-inch-diameter direct-push boreholes collapsed as the drill rods were withdrawn precluding insertion of pre-packed well materials. Therefore, once subsurface soil sampling was completed within each borehole, the drillers switched to hollow-stem auger (HSA) technology and over-drilled each direct-push boring using 6-inch-diameter augers to complete the temporary well installation. Each of the six temporary monitoring wells was placed approximately 15 feet bgs and screened so that at least 3 feet of screen remained above the water table at the time of installation. The annular space of each temporary monitoring well was filled with Monterey sand to approximately 2 feet above the top of the well screen and sealed to the surface with hydrated bentonite chips. Temporary monitoring wells were installed in accordance with Procedure IC1, Monitoring Well Installation and Abandonment (DON 2007). This well construction method accounted for the possibility of fluctuating groundwater levels due to tides, and allowed free-phase petroleum product, if present and mobile on top of the water table, to enter the monitoring wells. Well construction details are included on the boring logs in Appendix B.

Temporary monitoring wells were completed aboveground with approximately 2 to 3 feet of PVC well casing topped with a locking well cap. A temporary barricade was placed over each aboveground well casing and visibly enhanced with yellow caution tape to prevent damage to the installed monitoring wells. All temporary monitoring wells were left in place until the analytical results were received, to support a determination for either permanent well completion or abandonment.

[bookmark: _Toc389210802]Groundwater Monitoring Well Development

Monitoring wells were developed in accordance with Procedure I-C-2, Monitoring Well Development (DON 2007). Well development was not initiated until a minimum of 24 hours after the completion of temporary monitoring well installation. Fine sediment and filter pack material entering the well during installation and development were removed by surging and pumping using a disposable bailer and a peristaltic pump with disposable tubing. To evaluate groundwater characteristics, pH, temperature, specific conductivity, turbidity, redox potential, and dissolved oxygen were all monitored during the purging process. Well development continued until stabilization of these parameters was within 10 percent during two consecutive measurements, turbidity was low, or at least three borehole volumes of water had been removed from each temporary monitoring well. Monitoring well development logs are included in Appendix B.2.
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Groundwater sampling was conducted from the six purged temporary monitoring wells in accordance with Procedure I-C-3, Monitoring Well Sampling (DON 2007). Monitoring well MW58 was not resampled given the two consecutive RI groundwater sampling events at this well and correlating results. Groundwater sampling logs are included in Appendix B.3.

Prior to purging and sampling, static water levels and the total depth of the wells were measured and recorded. Each temporary monitoring well was checked for free-phase petroleum product using a Solinst interface probe. None of the six temporary monitoring wells contained measurable free-phase product or exhibited any evidence of a petroleum sheen or odor.

Purging was accomplished using a bladder pump with disposable bladders and tubing. Static water levels and the total depth of the wells were measured prior to purging and were recorded on groundwater sampling logs (Appendix B.3). Groundwater physical parameters of pH, temperature, specific conductivity, turbidity, redox potential, and dissolved oxygen were monitored during the purging process. Once these field parameters had stabilized to within approximately 10 percent of three consecutive readings, turbidity was observed to be low, and at least three well volumes of water had been removed; groundwater samples were collected using a low-flow bladder pump in accordance with Procedure I-C-3, Monitoring Well Sampling (DON 2007). Groundwater samples were collected from the middle of the water column so as not to bias the sample, and to aid in comparability of samples collected from other area monitoring wells. Collected groundwater was transferred directly into laboratorysupplied, certified pre-cleaned vials and bottles that were sealed, labeled, and recorded on COC forms in accordance with Procedure III-E, Record Keeping, Sample Labeling, and ChainofCustody Procedures (DON 2007). Groundwater samples were placed in a chilled and insulated container for shipment under standard COC protocol to APPL in accordance with Procedure III-F, Sample Handling, Storage, and Shipping (DON 2007).

Groundwater samples were analyzed for the following COPCs using EPA SW-846 methods (EPA 2007) listed below:

TPH-GRO, TPH-DRO, and TPH-LRO by EPA Method 8015C

BTEX by EPA Method 8260C

PAHs by EPA Method 8270D-SIM

Total lead (filtered and unfiltered) by EPA Method 6020A

As part of the groundwater sampling effort, trip blanks were required for both BTEX and TPH-GRO analysis. Trip blanks were analyzed for BTEX by SW-846 Method 8260C and TPH-GRO by SW846 Method 8015C (EPA 2007). Field duplicates were collected at a rate of 10 percent per matrix, per analytical method. One field blank was collected from the decontamination source water (distilled water), and one equipment blank was collected from pouring distilled water off of the decontaminated bladder pump. MS and MSD samples were collected at a rate of 5 percent per analytical method.
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A hand-held Trimble Geo XT global positioning system unit was used to establish the horizontal coordinates of each temporary well location. Surveying activities were performed on 3 March 2014, immediately prior to well abandonment and in accordance with Procedure I-I, Land Surveying (DON 2007).

[bookmark: _Toc389210805]Monitoring Well Abandonment

The permanent completion of supplemental RI monitoring wells was contingent on either groundwater analytical results exceeding DOH EALs, or the presence of free-phase petroleum product. Because none of these conditions were observed (as discussed in Section 2.5 and later in Section 3.3), all six temporary supplemental RI groundwater monitoring wells were properly abandoned by Valley Well Drilling on 3 March 2014, in accordance with Procedure IC1, Monitoring Well Installation and Abandonment (DON 2007).

[bookmark: _Toc389210806]Investigation-Derived Waste Management

The following types of IDW were generated during the supplemental RI field investigation:

Soil cuttings generated during drilling and sampling

Fluids generated during decontamination of non-consumable subsurface soil and groundwater sampling equipment

Purge water generated during well development and groundwater sampling

Drill cuttings were placed in U.S. Department of Transportation (DOT)-approved 55-gallon drums, in accordance with Procedure I-A-6, IDW Management (DON 2007). Drilling rods, HSAs, and core barrels were decontaminated before each use and upon completion of sampling activities, in accordance with Procedure I-F, Equipment Decontamination (DON 2007). Equipment decontamination water and purge water were placed in DOT-approved 55-gallon drums, in accordance with Procedure I-A-6, IDW Management (DON 2007). 

Five drums of IDW were generated during the field investigation: three drums containing soil cuttings and two containing decontamination and purge water. IDW was handled and labeled in accordance with Procedure I-A-6, IDW Management (DON 2007), then covered with tarps and stored temporarily on wood pallets at the designated MCB Hawaii Fuel Farm storage area near MW01.

Personal protective equipment and disposable equipment were decontaminated as appropriate, collected in double plastic trash bags, and disposed of as municipal solid waste. Disposable equipment generated for this project consisted of personal protective equipment, plastic sheeting, and dedicated sampling supplies. Well materials such as blank and screened PVC casings were decontaminated as appropriate and properly disposed of as municipal waste by Valley Well Drilling.

To characterize the soil IDW for disposal, samples were collected from each of the three drums, composited in the field, and express-shipped to APPL for leachable lead analysis via EPA’s toxicity characteristic leaching procedure (TCLP). The composite soil sample did not contain leachable lead exceeding its toxicity characteristic maximum concentration of 5 milligrams per liter, therefore, the soil IDW was classified as non-hazardous waste. To characterize the liquid IDW for disposal, the maximum concentration of the analytes detected in groundwater samples were screened against Resource Conservation and Recovery Act (RCRA) hazardous waste regulatory limits found in Code of Federal Regulations, Title 40, Part 261. The drums did not contain COPCs exceeding RCRA limits; therefore, the liquid IDW was classified as non-hazardous waste.

The five 55-gallon drums containing decontamination fluids, well development and purge water, and soil cuttings were removed from the site on 11 April 2014 and properly disposed of by Pacific Commercial Services. Liquid IDW was sent to Unitek Solvent Services, Inc. in Kapolei, Oahu. Soil IDW was sent to PVT Land Company, Ltd. in Waianae, Oahu. Copies of the IDW disposal documentation (soil profile and signed water and soil non-hazardous waste manifests) are included in Appendix E.
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[bookmark: _Ref342293182][bookmark: _Toc388350217]Figure 21: Soil Boring & Monitoring Well Locations





[bookmark: _Ref310575028][bookmark: _Toc389210807]Nature and Extent of Contamination

This section presents the supplemental RI investigation findings and analytical results used to further evaluate the nature and extent of the RI-related TPH-GRO and benzo(a)pyrene concentrations that exceeded projected-specific screening criteria in subsurface soil and groundwater samples collected in the area southeast of the Former Fuel Farm Sludge Disposal Area (AECOM and WCP 2013b). The primary supplemental RI COPCs in subsurface soil and groundwater were TPH-GRO, -DRO, and -LRO, BTEX, PAHs, and total lead. Assessment of data usability is discussed in Section 3.4. COC forms are included in Appendix F. Analytical results including field QC sample results are summarized in Appendix G.

[bookmark: _Toc389210808]Analytical Program 

All supplemental RI samples were analyzed for the constituents listed in Table 31.

[bookmark: _Ref388193041][bookmark: _Toc389219463]Table 31: Analytical Program and Screening Criteria

		Analyte

		Soil EAL (mg/kg) a

		Groundwater EAL (µg/L) a



		TPH by SW-846 Method 8015C



		TPH-GRO

		100

		5,000



		TPH-DRO 

		500

		2,500



		TPH-LRO 

		500

		2,500



		BTEX by SW-846 Method 8260C



		Benzene

		0.67

		1,700



		Ethylbenzene

		21

		300



		Toluene

		32

		400



		Total Xylenes

		45

		1,000



		PAHs by SW-846 Method 8270D-SIM



		1-Methylnaphthalene

		26

		100



		2-Methylnaphthalene

		28

		100



		Acenaphthene

		120

		200



		Acenaphthylene

		130

		300



		Anthracene

		4.3

		22



		Benzo(a)anthracene

		1.5

		4.7



		Benzo(a)pyrene

		0.15

		0.81



		Benzo(b)fluoranthene

		1.5

		0.75



		Benzo(g,h,i)perylene

		35

		0.13



		Benzo(k)fluoranthene

		15

		0.40



		Chrysene

		30

		1.00



		Dibenzo(a,h)anthracene

		0.15

		0.52



		Fluoranthene

		460

		130



		Fluorene

		100

		300



		Indeno(1,2,3-cd)pyrene

		1.5

		0.095



		Naphthalene

		4.5

		210



		Phenanthrene

		440

		300



		Pyrene

		44

		68



		Metals by SW-846 Method 6020C



		Lead

		200

		29





a	DOH EAL for unrestricted land use, drinking water not threatened, and distance to surface water is greater than 150 meters (DOH 2011). The only EAL applicable to groundwater is for discharges to surface water.

1.2 [bookmark: _Toc388350179][bookmark: _Toc387412770][bookmark: _Toc387610163][bookmark: _Toc387611926][bookmark: _Toc387412772][bookmark: _Toc387610165][bookmark: _Toc387611928][bookmark: _Toc342306671][bookmark: _Toc351382262][bookmark: _Toc389210809]Subsurface Soil Analytical Results

Six soil borings were advanced in the area southeast of the Former Fuel Farm Sludge Disposal Area in proximity to MW58. All six soil borings were converted to temporary groundwater monitoring wells. Three of the soil borings (MW60 to MW62) were located within the MCB Hawaii Fuel Farm area and three soil borings (MW63 to MW65) were located within the MCB Hawaii Motor Pool storage yard area (Figure 31).

Two subsurface soil samples were collected from each soil boring. The selection of the first soil sampling depth interval was based on the results of visual inspection of the core, odor, headspace analysis, and PID screening (approximately 3 to 6 feet bgs). The second subsurface soil sample was collected at the capillary fringe (approximately 9 to 15 feet bgs).

All subsurface soil samples were analyzed for TPH-GRO, -DRO and -LRO using SW-846 Method 8015C, BTEX using SW-846 Method 8260C, PAHs using SW-846 Method 8270C SIM, and total lead using SW-846 Method 6020C (EPA 2007). Analytical results for the 13 subsurface soil samples and 1 duplicate soil sample collected for the supplemental RI are summarized in Table 32.

1.2.1 [bookmark: _Toc342306672][bookmark: _Toc351382263][bookmark: _Toc389210810]TPH

TPH-GRO was not detected in any of the subsurface soil samples at concentrations exceeding the laboratory detection limits.

The only detections of TPH-DRO and TPH-LRO were in a single subsurface soil sample from MW61 collected at a depth of 5 to 6 feet bgs. Detected concentrations were well below their respective DOH Tier 1 EALs.

1.2.2 [bookmark: _Toc342306673][bookmark: _Toc351382264][bookmark: _Toc389210811]BTEX

BTEX was not detected in any of the subsurface soil samples. All limits of detection were below screening criteria.

1.2.3 [bookmark: _Toc342306674][bookmark: _Toc351382265][bookmark: _Toc389210812]PAHs

PAH compounds were not detected in any of the subsurface soil samples. All limits of detection were below screening criteria.

1.2.4 [bookmark: _Toc342306675][bookmark: _Toc351382266][bookmark: _Toc389210813]Total Lead

Lead was detected in all subsurface soil samples at concentrations ranging from 0.97 to 11.8 mg/kg, which are well below the DOH Tier 1 EAL of 200 mg/kg.

[bookmark: _Toc387760367][bookmark: _Toc387610472][bookmark: _Toc387612235][bookmark: _Toc387413079][bookmark: _Toc387610473][bookmark: _Toc387612236][bookmark: _Toc387413080][bookmark: _Toc387610474][bookmark: _Toc387612237][bookmark: _Toc387413081][bookmark: _Toc387610475][bookmark: _Toc387612238][bookmark: _Toc387413082][bookmark: _Toc387610476][bookmark: _Toc387612239][bookmark: _Toc387413083][bookmark: _Toc387610477][bookmark: _Toc387612240][bookmark: _Toc387413084][bookmark: _Toc387610478][bookmark: _Toc387612241][bookmark: _Toc387413085][bookmark: _Toc387610479][bookmark: _Toc387612242][bookmark: _Toc387413086][bookmark: _Toc387610480][bookmark: _Toc387612243][bookmark: _Toc276364252][bookmark: _Ref387783715][bookmark: _Toc389210814]Groundwater Analytical Results 

The supplemental RI groundwater sampling program included sampling of the six temporary groundwater monitoring wells (MW60 to MW65) installed in the area southeast of the Former Fuel Farm Sludge Disposal Area in proximity to MW58. Temporary groundwater monitoring well locations are shown on Figure 31.

All groundwater samples were collected and analyzed for TPH-GRO, -DRO, and -LRO using SW846 Method 8015C, BTEX using SW-846 Method 8260C, PAHs using SW-846 Method 8270C SIM, and total and dissolved lead using SW-846 Method 6010/6020A (EPA 2007). Groundwater analytical results are discussed below and summarized in Table 33.

1.2.5 [bookmark: _Toc342306677][bookmark: _Toc351382268][bookmark: _Toc389210815]TPH

TPH-GRO was only detected in a groundwater sample collected from MW60 at a concentration of 360 µg/L, which is well below the DOH Tier 1 EAL of 5,000 µg/L. For all other groundwater samples, TPH-GRO was not detected. All limits of detection were below screening criteria.

TPH-DRO and TPH-LRO were not detected in any of the groundwater samples. All limits of detection were below screening criteria.

1.2.6 [bookmark: _Toc342306678][bookmark: _Toc351382269][bookmark: _Toc389210816]BTEX

Toluene was the only analyte detected in a groundwater sample from MW62 at an estimated concentration of 0.17 µg/L, which is well below the DOH Tier 1 EAL of 400 µg/L. All other BTEX analytical results in groundwater samples were not detected. All limits of detection were below screening criteria.

1.2.7 [bookmark: _Toc342306679][bookmark: _Toc351382270][bookmark: _Toc389210817]PAHs

Low levels of fluoranthene (0.36 µg/L) and pyrene (0.29 µg/L) were detected in a groundwater sample collected from MW60; however, these detections were well below their respective DOH Tier 1 EALs of 130 µg/L and 68 µg/L. All other PAH analytical results for groundwater samples were not detected. All limits of detection were below screening criteria.

1.2.8 [bookmark: _Toc342306680][bookmark: _Ref342550550][bookmark: _Ref342550566][bookmark: _Toc351382271][bookmark: _Toc389210818]Total and Dissolved Lead

Total lead was detected in only one groundwater sample collected from MW64 at a concentration of 0.51 µg/L, which is well below the DOH Tier 1 EAL of 29 µg/L. All other total and dissolved lead groundwater analytical results were not detected. All limits of detection were below screening criteria. 

[bookmark: _Ref387586346][bookmark: _Ref387588539][bookmark: _Toc389210819][bookmark: _Ref134240391]Data Quality Assessment 

All groundwater and QC analytical results for the supplemental RI were subjected to independent, third-party validation by Laboratory Data Consultants, Inc., which evaluated the raw data (method detection limit studies included) against NAVFAC Pacific data validation procedures and Department of Defense Quality Systems Manual for Environmental Laboratories, Version 5 (DoD 2013) requirements. The COC forms are provided in Appendix F. All groundwater and QC analytical results for the supplemental RI are presented in Table G-1 and Table G-2 in Appendix G. The data quality assessment report (DQAR) and data validation reports are provided in Appendix H.

The data validation results concluded that there were no rejected data for the analyses performed for the supplemental RI. All TPH, BTEX, PAHs, and lead data were assessed to be valid based on precision, accuracy, representativeness, completeness, and comparability criteria. All surrogates and laboratory control samples were within acceptance criteria, and no contaminants were detected in the laboratory method blanks. All MS/MSD percent recoveries and calculated relative percent differences were within acceptance criteria. Headspace (bubbles) was observed in the trip blank volatile organic analyte (VOA) vials (samples KC129, KC142, and KC147) upon receipt at the laboratory. The presence of headspace in the trip blank VOA vials could introduce a low bias in the trip blank results for TPH-GRO and BTEX analysis; however, this does not affect the ability to evaluate cross contamination because only one sample reported a detection of TPH-GRO and only one sample reported a detection of toluene as discussed in Section 3.3. No other volatile analytes were detected. Further discussion of data validation results is presented in the third-party data validation report and DQAR in Appendix H.

[bookmark: _Toc276364257][bookmark: _Toc389210820]Other Findings 

Interviews with MCB Hawaii Fuel Farm personnel revealed a possible reason for the TPH-GRO and benzo(a)pyrene exceedances detected during the RI in the area southeast of the Former Fuel Farm Sludge Disposal Area. According to long-time employee Henry Puulei, there had been an overflow release in a subsurface concrete valve pit (see Figure 31) (Puulei 2013). Painters working in the valve pit had removed a cap on the fuel line and failed to replace the fuel line cap upon completion of their work. When the next fuel shipment was received, MCB Hawaii Fuel Farm personnel noticed that their reported fuel storage volume did not match the volume of fuel received. During a subsequent inspection of the fuel systems, the valve pit was discovered to be full of fuel. According to plan file drawings (Y&D Drawing Nos. 950820 and 950721), the valve pit dimensions were approximately 7 feet wide, 10 feet long, and 9 feet deep (DON 1962). Mr. Puulei did not recall the amount of fuel that was released, but indicated that the type of fuel was likely MOGAS or AVGAS. The USTs associated with this valve pit were removed in 1963; therefore, the release must have occurred prior to 1963 when fuel releases were not required to be reported.

During the 2012 RI, the only COPC exceedances in subsurface soil and groundwater samples collected in the area southeast of the Former Sludge Disposal Area were TPHGRO and benzo(a)pyrene in boring B10 and MW58 (AECOM and WCP 2013b). COPC concentrations in subsurface soil and groundwater samples collected from other monitoring wells to the southeast (MW55, MW56, and MW59) were either non-detect or were well below their respective DOH EALs (AECOM and WCP 2013b). Due to the proximity of the valve pit to MW58 and the lack of exceedances detected in other area monitoring wells during the 2012 RI and supplemental RI, it is believed that the valve pit overflow release is the source of TPH-GRO and benzo(a)pyrene exceedances observed during the 2012 RI.
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[bookmark: _Ref277070728][bookmark: _Ref387588250][bookmark: _Toc388350218]Figure 31: Pre-1963 Fuel Release Location



[bookmark: _Ref387588577][bookmark: _Toc389219464][bookmark: _Ref342294831]Table 32: Supplemental RI Subsurface Soil Analytical Results



[bookmark: _Ref387588603][bookmark: _Toc389219465]Table 33: Supplemental RI Groundwater Analytical Results



[bookmark: _Toc389210821]Conclusions and Recommendations

[bookmark: _Toc389210822]Conclusions 

The purpose of the supplemental RI was to evaluate the nature and extent of TPH-GRO and benzo(a)pyrene concentrations that exceeded project-specific screening criteria in subsurface soil and groundwater RI samples collected from the area southeast of the Former Fuel Farm Sludge Disposal Area. These exceedances were surmised to be associated with a prior release from either USTs that were removed in the 1960s or a release from fuel lines that historically ran through the area. The following summarizes conclusions made for the supplemental RI:

Subsurface soil and groundwater sampling during the supplemental RI failed to detect levels of TPH-GRO, -DRO, -LRO, BTEX, PAHs, and lead exceeding DOH Tier 1 EALs in subsurface soil and groundwater samples. COPC concentrations in subsurface soil and groundwater samples collected during the 2012 RI from other monitoring wells (MW55, MW56, and MW59) in proximity to MW58 were either non-detect or were well below their respective DOH EALs (AECOM and WCP 2013b). Therefore, the subsurface soil and groundwater exceedances of TPH-GRO and benzo(a)pyrene observed during the 2012 RI have been adequately delineated (both horizontally and vertically) and are isolated to the area in close proximity to boring B10 and MW58.

As stated in the RI report (AECOM and WCP 2013b), it is believed that the Former Fuel Farm Sludge Disposal Area is not the source of the TPH-GRO and benzo(a)pyrene exceedances. The pre-1963 overflow fuel release in a subsurface concrete valve pit is the likely source of TPH-GRO and benzo(a)pyrene exceedances observed in the 2012 RI data.

[bookmark: _Toc387760377][bookmark: _Toc389210823]Recommendations 

The recommendations are as follows:

The subsurface soil and groundwater exceedances of TPH-GRO and benzo(a)pyrene observed during the 2012 RI have been adequately delineated (both horizontally and vertically) and are isolated to the area in close proximity to boring B10 and MW58. Any existing residual contamination in this area can be managed in place as it poses no significant risk to human health and the environment. Measures described in the EHE/EHMP, Revision 01 (AECOM and WCP 2013a) are protective and appropriate for the MW58 location so no continued monitoring or further investigation is warranted.

The Former Fuel Farm Sludge Disposal Area is not the source of the TPH-GRO and benzo(a)pyrene exceedances observed in subsurface soil and groundwater in boring B10 and monitoring well MW58; therefore, no further action with institutional controls is recommended for the Former Fuel Farm Sludge Disposal Area.
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